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INTRODUCTION
 

The CAM (Cost Allocation Model) is a general model that has been 
developed to evaluate cost allocation strategies for river basins. It
 
can be used to calculate the discounted economic benefits, discounted 
project costs, user fees, revenues, and loan costs. The CAM model is an
 
interacLive package of independent FORTRAN programs linked by indirect
 
command sequences and by data files. The model is very general in
 
nature so that users may easily update the data files in order to test 
alternative management development strategies. Cash flow is reported in
 
a conventional financial format and numerous other summary reports are 
generated to display information concisely and accurately. The purpose 
of this report is to describe the model structure, its capabilities, and 
its limitations. This can best be done by describing a demonstration 
run. The data used in the demonstration run are similar to the data 
used for the Senegal River Project in Reports 4 and 5 (USU 1980, USU 
1981). However, some refinements were made to the data base and, 
consequently, the results reported herein cannot be expected to agree
 
exactly with those of Reports 4 and 5. Therefore, the data presented 
herein are not intended to represent an actual cost allocation, but 
rather to demonstrate dhe flexioility and utility of the model. 

The model uses the adjusted separable costs remaining benefits
 
(ASCRB) method for allocating costs of the Diama and Manantali common
 
works among the three services: water supply (irrigation), energy
 
production, and navigation. A brief description of the (ASCRB) method 
is contained in Report I (USU 1978). The analysis is based on costs and
 
benefits discounted over the 50 year planning period of the project. 
The discount rate represents the opportunity cost of capital. The
 
opportunity cost can be estimated from the market rate of interest, the 
government borrowing rate, or the rate of return on alternative
 
government investments. In no case should the discount rate be lower 
than the iLLerest rate charged for project financing. All costs and 
revenue streams are discounted to 1981, the first year of project 
construction, although the values are expressed in 1979 CFAF. A
 
discount rate of 5 percent was selected for the demonstration run of the 
model in order to agree with the discount rate in Report 5 (USU 1981), 
as adopted by the Council of Ministers in 1981. The effect of 
increasing the discount rate would be to Lower the present (1981) value 
of future benefits and costs. Furthermore, an exchange rate of 245 
F.CFA per dollar was assumed. Quite clearly, as the exchange rate 
changes, differential changes in input and output prices might be 
expected. If such changes catise the benefit cost rates to fall below 

=
1.0, cost allocation procedures ac inappropriate for any other charges.
 

The model calculates the user fee (unit repayment rate) for
 
services for goods provided for each purpose: CFAF per cubic meter of
 
water for water supply, CFAF per t km for navigation, and CFAF per kwh 
for energy production. The calculations for user fee are based on
 
obtaining an equality between discounted project revenues and discounted
 
project costs for each service over the 50 year planning period of the
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project. In other words, a zero net present value is achieved. "Net 

present value" in this context is defined as the present value of future 
revenues, discounted at the appropriate discount rate, minus the present 
value of the costs of the investment. Inflation rates were not included 
in the model for several reasons, and so future costs are not 
inflated. Consequently, user fees are constant with time. In the event 
that actual costs do inflate in the future, then user fees will need to 
be inflated proportionately in order to achieve a zero net present 
value. 

The CAM model includes an accounting submodel used to calculate and 
report the cash flow in conventional annual income statements and 
balance sheets. The revenues and expense streams are reported in 
nominal 1979 CFAF without discounting. The purpose of these reports is 
to simulate the future financial status of OMVS at the end of each year 
during the 50 year plasnning period. Under the assumptions of the demon
stration run, a cash flow deficit will be experienced during years 4 
through 15 followed by a cash flow excess during the remainder of the 
project. 

An independent submodel is also provided tu assist the user in 

scheduling grant and loan withdraw&Is (Liability Growth Schedule) to 
meet the costs of infrastructure construction (Capital Development 
Schedul e). This subroutine also calculates loan costs and repayment 
schedules for the loan conditions specified in Report 4 (USU 1980). A 
glossary of terms is provided in Appendix A. 

The CAM model includes two sets of cost data and interactive
 
options to change the beginning year of a service. The demonstration
 
cost data consist of a non-delayed case and a delayed case. In the
 
delayed case, the start of navigation services is delayed by 5 years and 
the start of energy services is delayed by 7 years. Throughout this 
report the above delays in navigation and energy will be referred to as 
The delayed case. Both the delayed and non-delayed cases are necessary
 
because in previous reports the non-delayed case data are used to 
calculate the user fee and the allocation of costs to each state; and 
this approach was agreed to by OMVS. The non-lelayed case was used so 
as not to penalize those services which are not _.layed by alternating a 
large share of the joint costs to non-delayed services. The delayed 
case is run to calculate cash flow over the duration of the project 
because it represents more realistic cost and income streams than the 

non-delayed case. 

Overall Model Structure 

A chart of the structure of the model is shown in Figure 1. Each 
item listed in Figure I represents a component in the overall model. 
There are four types of components: 1) submodels, 2) input data files 
prepared by the user, 3) input data files prepared by a submodel for use 
by other submodels, and 4) output files for printed reports. Each type 

of model component is identified by a suffix as follows:
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User prepared 
input data files 

Data preparation 
programs 

Computer generated 
data files 

Model programs Output data 
files 

Uier prepared Input Data P. Computer' Model programs Output 
files 

- 7LOOD.IN AREA.DAT FLOOD.FrN FLOOD.OUT 
FISIIZ. IN7 

FLDOD. OUT FIS112.FTN 7iSII2.OUT 
0 0 

> FOREST.IN? FLOOD.OUT FOREST.FTN FOREST.OUT 

'Output data files which are used as Input data files for progratu ALLOCA.FTU. DATA from file DISSUM.OUT are used
 
2ro calculate separable, joint, and specific costs (interactive Input for allocation and user fees programs).
 
3Output data files which are used as input files for REVE1JU.FTN.
 
4Output data files which are used as input files for PREACC.FTN.
 

5Cutput file used as input file for FEES.IN.
 
6Output data file used as input for ACCOUN.FTN.
 
Cwo cost schedules are provided:
 
(1) COSTN.PRE for the cost schedule with delay to the start of navigation and charge.
(2) COSTND.PRE for the cost schedule without delays to the saart of navigaticn and energy.

The user decides which file Is to be used by the COSY.FIN program. The file choseq Is renamed COST.PRE. COST.PRE
 
7is the actual tile read by the COST.FfN program.
 
DATA flies wit, ending "IN" are user prepared and have same general structure as "PRE" files.
 

Figure 1. Continued. 
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,FTN indicates a submodel. These are independent segments of 
FORTRAN code which perform the calculatiors. The overall model is com
posed of 15 distinct sLumodels in order tc provide maximum flexibility. 

.PRE indicates a data file prepared by the u'-:r. There are eight 
of these files arranged to provide input for: agriculture, navigation,
 
energy, infrastructure costs, accounting codes, and loan terms. Each of
 
these files appears on Figure I as input to one submodel.
 

.DAT indicates a data file which has been prepared by a submode
 
for input to another submodel. There are 13 of these files needed to 
provide intermediate data linkages among subiodels. These files appear
 
on Figure I as output from some submodels and input to others.
 

.OUT indicates a data file which has been formated for printing 
reports (hard copies). There are 20 of these files and they all appear 
on Figure I as outputs from submodels. 

The model flow chart is shown in Figure 2. Starting at the top of 
Figure 2, a complete run of all components would begin with the Benefit 
Section. In this section, benefits and quantities for the delay case
 
are calculated for each service (water supply, energy and navigation).
 
The discount-.1 benefits are passed on to the Cost Allocation Section,
 
the discounted quantities are passed to the User Fee Section, and
 
undiscounted quantities are passed to the Revenue Section.
 

The program next proceeds through tre Cost Section. The cost
 
streams for capital construction and O&M (operation and maintenance) are
 
used to calculate the discounted sums of project costs for each
 
service. The Cost Section and Benefit Section are encountered twice in 
Figure 2. The first time, costs, streams benefits, and quantities are 
entered for the development of navigation and energy without delay, and 
the discounted costs and benefits are carried forward to the Allocation 
Section. The second time the Cost and Benefit Section are encountered,
 
the cost and benefit streams for the development of navigation with 
delay are used, and the yearly costs (capital and O&M) for each service 
are posted to the appropriate account codes. This information is passed
 
forward to the Accounting Section.
 

In the Cost Allocation Section, the ASCRB Method is used to 
calculate the proportions of the joint costs to be allocated to each 
service. This information is passed forward to the Fees Section. 

After the calculation of all costs and quantities, the user fees
 
are calculated in the User Fee Section. Again, note that these user
 
fees are the charges allocated to each service in order that discounted 
revenues equal discounted costs. They should not be confused with 
actual prices for services which may actually be charged to specific 
users of project services (see Report 6 for discussion of user fees and 
service fees). The user fees are passed forward to the Revenue 
Section. In the Revenue Section, the revenues for each service sector 
are calculated by country. The output from this section includes the 
breakdown of revenue by service and country, and may be used to 
calculate the distribution of infrastructure costs by country.
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Benefit SectionI
 

Cost Section
 

Cost llocation Section 

User kee Section
 

Revenie Section
 

2
 
Benef!it Section


1 ? 
Cost Section-


Loan Section
 

User Fees Section
 

Revenue Section
 

Account Preprocessing Section
 

Section
 
F-4Accounting 


Yes Examine Accounting Output
 

Additional Accounting Output
 

Finished
 

1
 
In order to reproduce the results given in Report 5 the following option
 
should be choser the first time the Benefit and Cost Sections are run.
 
COSTND.PRE should be selected as the data file. Navigation and energy
 

2are not delayed.
In order to reproduce the results given in Report 5, the following option
 
should be chosen.Ehe second tima the Benefit and Cost Sections are run.
 
COSTND.PRE should be selected. Navigation is delayed 5 years, Energy is
 
delayed 7 years.
 

Figure 2. Model flowchart.
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The user fees calculated above were. based on the scenario of no
 
delay in the development of navigation (Report 5). This position was
 
adopted for the distribution of infrastructure costs among countries in
 
order to eliminate incentive for countries to plan the delay of
 
development in order Lo reduce their share of the costs (the discount
 
rate will produce lower present value for delayed costs). However, in
 
order to accurately simulate future cash flow in the accounting
 
submodel, user fees should be based on the most likely scenario; and
 
that is one which assumes delay in the development of navigation.
 
Consequently, the program then returns to the Cost and Benefit Sections,
 
this time using the delayed case data. The Cost Allocation Section is
 
by-passed and the user goes directly to the Loan Section.
 

In the Loan Section, the discounted sum of the loan costs are
 
calculated for use in the User Fee Section. Also the schedule7 of loan
 
withdrawals, interest payments and principal repayments are posted to
 
the proper accounting codes for the Accounting Section.
 

After rhe calculation of all costs and quantities for the delayed
 
case, the user fees are calculated in the User Fee Section. The user
 
fees are passed forward to the Revenue Section and then the project
 
revenues are passed on to the Accounting Section.
 

The next section, Account Preprocessing Section, assembles cost and
 
revenue data. This section outputs a list of accounts along with the
 
amount credited to each account for use by the Accounting Section.
 

The last section is the Accounting Section. In this section the
 
projected detailed financial condition of the project is printed out at
 
intervals selected by the user. A sumnary file is also printed
 
containing the annual values of several select:ed parameters over the
 
history of the project. From this information, the user can examine
 
cash flow, capital asset growth, growth and repayment of loan
 
liabilities, and other items of financial interest.
 

The structure of the CAM model is modular. That is, each submodel
 
generates data which must be transferred to other programs. While this
 
app; ach requires user involvement, it provides flexibility in that each
 
submodel can be run for various alternaLives, or for sets of alterna
tives which may vary over the life of the project. For example,
 
separation of costs and benefits to agriculture for each soil type or
 
location can be accomplished using the mode].; the sum of these benefits
 
are then entered into the cost of the cost allocation processes. Each
 
data table prepared by the user can be examined within the submodels.
 

Each submodel and data file is described in detail in this 
report. Command files are provided to run the submodels in the proper 
sequence. Sample data files are provided, using values from Report 5 of 
the Senegal River Cost Allocation Study. A listing of the actual model 
interaction is provided in Appendix B. Before the model is used to 
calculate user fees, the user 3hould study the sections of the manual
 
describing the input requirements and assumptions used in the
 
submodels. The user should be aware that changes in assumptions in one
 
data file or submodel can sometimes lead to changes in other data files
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or 	 submodels. 
 For example, changing the startng date of energy
 
generation would lead to changes 
 in two data files, COST.PRE and
 
ENERGY.PRE. It is the responsibility of the user to be aware of these
 
relationships and to make the changes in the data 
files or submodels
 
when necessary.
 

The 	general operating procedure for the model is outlined below:
 

I. 	Prepare user-created data files necessary for the model or use the
 
default data files provided (the default data are consistent with
 
Report 5 of the Senegal River Cost Allocation Study). User
 
created data files ace given in Figure I and 
all have the suffix, 
PRE. It also is noted that some types of data are common to all 
data files. For example, written comments must precede eE'ch data 
file in order that alternative runs can be identified easily. The 
number of years of data must also be included on each file. 
Figure I shows the relationship of data files to the other model 
components. 

II. 	 Prepare data necessary for interactive input or use the default
 
data (the default data are consistent with Report 5 of the Senegal
 
River Cost Allocation Study). Almost every submodel will require
 
the specification of a discount rate. A value of 5 percent 
was
 
used in the demonstration run.
 

III. 	 Start the model by entering "@ MAIN;" then answer the questions 
when prompted by the command file. 

Model 	Indirect Command Files
 

Six 	indirect command files have been written to control the 
flow 
of the model and submodels. The command files control the sequence in 
which submodels are run and in which output is printed. They also 
control file management by deleting old files and naming files.new The 
user also has the option to enter commands during preprogrammed pauses 
or to suspend the execution of comnand files at any time. Any submodel 
can be run independently of the command file provided the necessary data
 
files are present. New command files can be created easily if the user
 
desires to change 
the sequence of the submodels or include additional
 
output options. Changing the command files will 
not affect the internal
 
operation of the individual submodels. A description of Indirect
 
Command programning is contained in Appendix C.
 

The six command files are used in a nested fashion: command file
 
HAIN invokes command files KEY 
or MANAGE. There are several advantages
 
to this nested structure. The Benefits, Costs, and Loan packages can be
 
run independently of the main model. If changes are made in the COSTS
 
package, the change need be entered 
 only once instead of twice. 
Therefore, the user can test various financing combinations without 
running the entire model. 

The 	model has been divided into two main units i) KEY and 2)
 
MANAGE. Command file KEY is intended to be used for the calculation of
 
the Cost Ailocation. In the demonstration run the non-delayed data are
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used in unit KEY. Command file MANAGE is organized for the calculation 
of user fees and project financial accounting. 

Figure 3 illustrates the calling structure of the six command files
 
with Figure 3a, 3b, 3c, 3d, 3e, and 3f, respectively, illustrating the
 
calling structures of command files MAIN, KEY, MANAGE, BENEFITS, COSTS,
 
and LOAN. The user is referred to Figure 1 for details of data files 
needed for each submodel, and the output data file froii each submodel. 
After each submodel finishes runni.ng the user is asked if options were 
entered correctly. If the user responds "N", then the submodel is run 
again allowing the user to enter the correct data. At the end of each 
command file the user is asked to identify the files to be printed. If 
printed outputs for other files are needed, the user can enter- his own
 
Print Commands during pauses or after exiting from the command file.
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MAIN
 

msg
 
Pause
 
Invokes either command file
 
Key or MANAGE
 

msg
 
Exit
 

Figure 3a. Structure of MAD .C1D. 

KEY
 

mag
 

Pause
 
Invokes BENEFITS command file
 

Pause
 
Invokes COSTS command file
 
Pause
 
Run Cost Allocation program
 
Output Options
 
Pause
 
Run User Fees program
 
Pause
 
Run Revenue program
 
Output options
 

Figure 3b. Structure of KEY.C',).
 

MANAGE
 

meg
 
Pause
 
Invoices BENEFITS command file
 
Pause
 
Invokes COSTS command file
 
Pause
 
Invokes LOAN command file
 
Run 	User Fees program
 
Pause
 
Run Revenue program
 
Pause
 
Run Preaccounting program
 
Run Accounting program
 
Pause
 
Output options
 

Figure 3c. Structure of MANAGE.CMD. 

I. 	Run Ares
 
2. 	Run Write
 
3. 	Run AGBEN
 
4. 	Run NVOL
 
5. 	Run NBEN
 
6. 	Run ENGBEN
 
7. 	Output options
 

Figure 3d. Structure of BENEFITS.C T).
 

1. 	Select coat schedule use either cost schedule
 
with delay or cost schedule without delay
 

2. 	Run COSTCK
 
3. 	Run COST
 
4. 	Output Print Options
 

Figure 3e. Structure of COSTS.CMD
 

1. 	Run (MLOAN)
 
2. 	Output Print Options
 
3. 	Run (DLOAN) 
4. 	Output Print Options
 
5. 	Run (Mirge)
 

Figure 3f. Structure of LOAN.CMD.
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AGRICULTURA BENEFITS
 

This part of the manual includes descriptions for each component of
 
the agricultural benefits model shown in the flow chart. Also included
 
are descriptions of the input data, the algorithms used in the model,
 
and sample outputs. For the purpose of determining the agricultural
 
benefits and water requirements for the Senegal River Basin Development 
Program, an agricultural benefit model, AGBEN, was written using 
FORTRAN. This submodel is included in Figure 1. Agricultural benefits 
are defined by the additional net income from irrigated agriculture 
above that obtained by traditional recession and dry-land farming. 
Calculation of these benefits depends upon accurate representation of 
the costs and revenues to the agricultural sector. These data were 
obtained from existing farm budgets for representative irrigated 
perimeters and traditional agriculture. Information for the existing 
farm budgets was taken from the Groupement Manantali Report (1979), 
Annex 4. The budget for each crop is calculated on a per hectare basis, 
and the agricultural benefits are calculated from the proportions of the 
theoretical (average) hectare assigned to each zrop. However, the 
n-unerical estimates of prices and costs are outdated, and improvement in 
these data would significantly increase the reliability of the model 
results.
 

In the model, all monetary values for the three states, Mali,
 
Mauritania, and Senegal, are expressed in 1979 CFAF. Conversion from
 
world prices to CFAF is made on the basis of $1.00 U.S. equaling 245 
CFAF. Inflation is not considered because all prices and costs are 
assumed to change at the same rate. 

Input Data for the Agricultural Benefit Model (AGBEN)
 

Running AGBEN requires two separate data tables, the Agricultural 
Economic Sector Data, AGTAB.PRE, and the Agricultural Area Data, 
AREA.DAT. In addition to these two data tables, some data are entered 
interactively on the computer terminal when running the program. 

The agricultural economic sector input
 
data (AGTAB.PRE and AGDATA.OUT)
 

Figure 4 shows the data table, AGTAB.PRE for agricultural prices, 
costs, yields, and water consumption. As for all .PRE type input files,
 
these data are preceded by a specified number of lines of identification
 
information. This file can be created easily because free-format input 
is used and values need only be separated by commas. Two data rows are 
required for each crop; one for the wet season and one for the dry 
season. Each row contains the following yields information: 1) row 
number, 2) world price, 3) irrigated yield, 4) artificial flooding, 5)
recession yield, 6) rainfed yield, 7) production costs Large perimeter, 
8) ?ercent large perimeter, 9) production costs small perimeter, 10) 
percent small perimeter, 11) cropping pattern irrigated area, 12) 
cropping pattern for artificial flood, 13) cropping pattern for 
recession, 14) cropping pattern for rainfed, and 15) water requirements. 



1,28, 
 NO. OR LINES IN TITLENO. OF PRODUCTS, (NEW PRICES),CFA(1979)

AGRiCULTURAL ECONOMIC SECTOR DATA TABLEWATER REOUIREMENT IN RESULT M3
1,76270,4.0,.,(.,0.,99527.,.67,63440.,.33,.306,0.,0.,O.,1.79,
2,76270,3.5,0.,.0.,0.,1091480., .67,81631.,.33,.122.0.,.0.,0.,2.03,
 

3,21180.,0.,0.0 . 0. -0.0.-0.-0. 0. 0. 0.-0.,0 
.
4,21180.,54.0.,O..0.,252065.,.67,203185.,.33,.035,0.,0.,0.,.98,
 
5,109465.,0. 0,0. 0.,0.0. 0. 0. 0..0.,0.,0.,0.,

6,109465.,3.5,0.,0.,0.,222955.,.67,105229.. 33.173,0.-0.-0.-.88,
 
7,63540.,0.,0.,.175,.0875,0.,0.,0.,0.,0., 0...025,.025,0.,

8,63540.,.875,.175,0.,0.,78157.,.67,45604.,.33,.043,.025.0.,0.,1.18,
 
9,6038.,0..0..0..0..184825.,.67,722148., 
 -..027,0.-0..0.,1.20.

10,6038.,100.,0.,0..0..2011415.,.67,93859.,.33,.027,0.,0.,0.,1.96,
 
11,71925., 3.5,0.,.375,.1875,7172.. 57,37554.,.3,.286.0.,.255,.255,.64,
 
12,71925.,3.5.. 375,0.,0..78169,.67,45604.,.33,..125,.255,0.,0.,.93.

13,73230.,4.0,0.. 375,.1875,78503.,.67,43676.,.33,.165,0.,.0533,.0533,.74,
 
14.73230.,4.0,. 375,0.,0..8554.,.67,54193.,.33.125,.0533,0.-0.-.88,
 
15,69156.,3.,0.,0.0.,71724.,1.00,,0.0,.0300,0.,.0....97.
16.69156. ,0.,0..0.,.0.,.0..0..0..0.,0..0. .0..0.,.0..

17.83.,.1075. .0..0.,0. .0.,0..0..0..0214.0. 0..0..0..
 

18,83.,1100.,0.,0.,0.,0.,0..0.,0.,.024,0..0.,0.,.0,

19,500.,1725.,0..0..0..121287.,.67,72612,.33,.024,0..0.,0.,1.20,
 
20,500.,L460.-0.-0.,0.-132166
.. 67,92847,.33,.024,0.,0..0..1.96.
 
2J,83.,L4130..O.,0.,0.,0.0.0.0...024,0. 0..0.
1.0.
22,83.,1100.,0..0..0..0..0..0..0..,.024,0.,0.,0.,.0,
 
23,700.,8140.,0.,0.,0.,121287.,.67,72612,.33,.024,0.,0.,0.,1.20,
 
24,700..225..0..0.,0.-132166
.. 67,92847,.33,.024,0.,0.,0.,1.96,
 
25.83.,3040.,.0. 
,0.,0.,0.,0.,0..0..024,0..0..0.,.0,

26,83.,820.,0..0..0.,0.,0.,0.,0.,.024,0.,0.,0.,.0,
 
27,700.,440.,0..0..0.,121287...67,72612,.33,.024.0.,0.,0.,1,20
 
28,700.,120..0..0..0..132i66.,.67,92847,.33..024.0.,0.,0.,1.96,
 

Figure 4. AGTAB.PRE
 

http:67,92847,.33,.024,0.,0.,0.,1.96
http:23,700.,8140.,0.,0.,0.,121287.,.67,72612,.33,.024,0.,0.,0.,1.20
http:67,92847,.33,.024,0.,0..0..1.96
http:15,69156.,3.,0.,0.0.,71724.,1.00,,0.0,.0300,0.,.0....97
http:375,.1875,78503.,.67,43676.,.33,.165,0.,.0533,.0533,.74
http:375,0.,0..78169,.67,45604.,.33,..125,.255,0.,0.,.93
http:57,37554.,.3,.286.0.,.255,.255,.64
http:027,0.-0..0.,1.20
http:8,63540.,.875,.175,0.,0.,78157.,.67,45604.,.33,.043,.025.0.,0.,1.18
http:33.173,0.-0.-0.-.88
http:0.,99527.,.67,63440.,.33,.306,0.,0.,O.,1.79
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World prices are in 1979 CFAF/metric Lon (indicated as tonne) and 
yields are in tonnes per hectare, except for the' Iivestock products 
(cattle, sheep, and goat milk and eat) , which r" i.n CFAF/iter and 
[iLers/hoi or CFAF/kilogram and kilograms/ha, respectively. Meat and 
milk yields shown in Figures 4 and 5 arp considered as produced jointly
and ar, bied cn preliminary estimates developed in the Groupement 
Mananrti Report (1979). Production costs per hectare of crop are 
listed for hotn small and large perimeters. The entire production costs 
for livet ock are allocated to the production of meat and none to the 
production of milK. The cropping pattern indicates the fraction of the 
theoretical hectare planted in each crop in each season, '.,r irrigated, 
reoession, artificial flood, and rainfed production. The water require
mient (consumptive use) for each crop and season is given in meteLs of 
depth. The ratio of large perimeter area to small perimeter area ia 
assumied to he 2 to 1, or 67 to 33 percent of the theoretical heccare, 
respect ively. 

The AGDATA.OUT file, shown in Figure 5 contains the same informa
tion as the AGTAB.PRE file. However, to assist the inuser verifying 
the input data, the format of the AGDATA.OUT file is much easier to read 
tnan that of the AGTAB.PRE file. The following subparagraphs describe
 
assumptions ass{ociated with the agricultural data used in the
 
demons t rat ion run. 

Direct production costs. To update the production costs for all
 
crops, all production costs were increased 
 by the sane proportion that 
rice product ion costs increased from values shown by the GLroupement
MananLati R.,port ( 1979) to 1980 values reported by SAED for the Lampsar, 
Dagna, and NLanga perimeters. The 1980 rice production costs as shown 
in Report 5 are: 

Large ppirimeters
 
Rainy season 109,480 CFAF/ha
 
Dry season 120,428 CFAF/ha
 

Smail perimeters 
Rainy season 69,800 CFAF/ha 
Dry s!ason 89,800 CFAF/ha
 

These costs were then reduced by 10 percent to reflect 1979 costs.
 

1 Note th'at the "World Prices" for inputs and products are farm gate (on 
farm) prices. These data were collected from UNDP Agricultural 
Reports. Actua l. in-country prices were compared with the UNDP prices by 
crops, where data existed. A 3-year average of farm gate prices and 
crops was used in the initial data development (Report 1). Those costs 
and prices have been updated to 1979 using appropriate agricultural 
price indices. Some attempt was made to compare Senegalese farm-gate 
prices with average port prices less transport costs for other nations,
 
as reported by the UNDP. These data appeared to be consistent for most 
crop8. The specific farm gate price received would, of course, depend 
on distance of transportation, mode of transport, etc. 



AGR!UJLTURAL ECONOMIC SECTOR DATA TABLE,VATER REQUIREMENT IN RESULT M3
 

PROIICT 
t-i)RLD
LIEF TRRIG. 

Y1F DS ( T /JA ) 
FI O FF , INFF 

_.- R:J-1LCO.S 
I F MAII PFR 

IRfPILNf_PATERIL1_ 
_AREA EL_-j1L~hEfES Inr' 

_ 
RAItNFFD WATFR RF. 

RICE WET 76270. 4.000 0.0000 0.0000 00000 G9527.0.7 63440. 0.3 0.306 0.000 0.000 0.000 1.79 
RICE DRY 76270. 3,500 0.0000 0.0000 0.0000 lucLiOO.'- 0.7 81631. 0.3 0.122 0.000 0,000 0.000 2.03 

TOMATO W 
TOMATO D 

21180. 
21180. 

0.000 
54.000 

0.0000 
0.0000 

0.0000 
0.0000 

0.0000 
0.0000 

0. 
259065. 

0.0 
0.7 

0. 
203185. 

0.0 0.000 
0.3 0.035 

0.000 
0.000 

0.000 
0.000 

0 000 
0.000 

0.00 
0.98 

WiEAT 
W-EAT 

W 109465. 
D 109465. 

0.000 
3.500 

0.0000 
0.0000 

0.0000 
0.0000 

0.0000 
0.0000 

0. 
222955. 

0.0 
0.7 

0. 
105229. 

0.0 0.000 
0.3 0.173 

0.000 
0.000 

0.000 
0,000 

0,000 
0.000 

0.00 
0.88 

NI!EBE 
NIEBE 

W 
D 

63540. 
63540. 

0.000 
0.875 

0.0000 
0.1750 

0.1750 
0.0000 

0.0875 
0.0000 

0. 
78157. 

0.0 
0.7 

0. 
45604. 

0.0 0.000 
0.3 0.043 

0.000 
0.025 

0.025 
0.000 

D.025 
0.000 

0.00 
1.18 

S.CANE W 
S.CANE D 

6038. 
6038. 

0.000 
100.000 

0.0000 
0.0000 

0.0000 
0.0000 

0.0000 
0.0000 

184825. 
201415. 

0.7 
0.7 

72248. 
93859. 

0.3 0.027 
0.3 0.027 

0.000 
0.000 

0.000 
0.000 

0.000 
0.000 

1.20 
1.96 

SORGHM W 
SORGHM D 

71925. 
71925. 

3.500 
3.500 

0.0000 
0.3750 

0.3750 
0.0000 

0,1875 
0.0000 

71724. 
78169. 

0.7 
0.7 

37554. 
45604. 

0.3 0.286 
0,3 0.125 

0.000 
0.255 

0.255 
0.000 

0.255 
0.000 

0.64 
0.93 

MAIZE 
MAIZE 

W 
D 

73230. 
73230. 

4.000 
4.000 

0.0000 
0.3750 

0.3/50 
0.0000 

0.1875 
0.0000 

78503. 
85544. 

0.7 
0.7 

43676. 
54193. 

0.3 0.165 
0.3 0.125 

0.000 
0.053 

0,053 
0.000 

0.053 
0.000 

0.74 
0.88 

COTTON W 
COTTON D 

69156. 
69156. 

3.000 
0.000 

0.0000 
0.0000 

0.0000 
0.0000 

0.0000 
0.0000 

71724. 
0. 

1.0 
0.0 

0. 
0. 

0.0 0.030 
0.0 0.000 

0.000 
0.000 

0.000 
0,000 

0.000 
0.000 

0.97 
0.00 

C.MILK W 
C.MILK D 

83. 4075.000 
83. 1100.000 

0.0000 
0.0000 

0.0000 
0.0000 

0.0000 
0.0000 

0. 
C. 

0.0 
0.0 

0. 
0. 

0.0 0.024 
0.0 0.024 

0.000 
0.000 

0.000 
0.000 

0.000 
0.000 

0.00 
0.00 

C.MEAT W 
C.MEAT D 

500. 1725.000 
500. 1460.000 

0.0000 
0.0000 

0.0000 
0.0000 

0.0000 
0.0000. 

121287. 
132166. 

u.7 
0.7 

72612. 
92847. 

0.3 0.024 
0.3 0.024 

0.000 
0.000 

0.000 
0.000 

0.000 
0.000 

1.20 
1.96 

S.MILK W 
S.MILK D 

83. 4130.000 
83. 1100.000 

0.0000 
0.0000 

0.0000 
0.0000 

0.0000 
0.0000 

0. 
0. 

0.0 
0.0 

0. 
0. 

0.0 0.024 
0.0 0.0214 

0.000 
0.000 

0.000 
0.000 

0.000 
0.000 

0.00 
0.00 

S.MEAT W 
S.MEAT D 

700. 
700. 

840.000 
225.000 

0.0000 
0.0000 

0.0000 
0.0000 

0.0000 
0.0000 

121287. 
132166. 

0.7 
0.7 

72612. 
92847. 

0,3 0.024 
0.3 0.024 

0.000 
0.000 

0.000 
0.000 

0.000 
0.000 

1.20 
1.96 

G.MILK W 
G.MILK D 

83. 3040.000 
83. 820.000 

0.0000 
0.0000 

0.0000 
0.0000 

0.0000 
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Figure 5. AGDATA.OUT
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The costs of production include seed, fertilizer, insecticides and 
the maintenance and operation costs for farm equipment and draft 
animals. The production costs are assumed to be constant for both large 
and small perimeters basin-wide. Note that returns to operator/owner 
labor and capital were not included in production cost. Where data were 
available, hired labor costs were included. T:nmany cases, however, 
labor is assumed to be provided by operator, particularly in small 
perimeters. Where data on the division between hired and owner labor 
were not available no labor cost was included in the variable ccosts. 
Benefits then correspond to value-added rather than primary net farm 
income (as de:scribed in Report 1). 

Fixed costs. The fixed costs associated with the development of
 
the new irrigated lands are based on the estimates in the Groupement 
ManantaLi Report (1979) including a 3.5 percent interest charge on the 
investment (Annex 4: Agriculture, p. 123). These estimates were then 
revised using es1-imates made by SAED, SONADER, and the MaLian 
Agricultural Engineering Directorate. These updated costs are shown in 
Report 5 as follows: 

Mali 2,000,000 CFAF/ha
 
Mauritania
 

large perimeters 3,000,000 CFAF/ha
 
small perimeters 1,000,000 CFAF/ha
 

Senegal
 
large perimeters 2,750,000 CFAF/ha
 
small perimeters 1,000,000 CFAF/ha
 

For the basin as a whole, the weighted average is on the order of 
2,800,000 CFAF/ha. The fixed cost for developing new irrigated lands is
 
thus assumed to be 2,800,000 CFAFiha with an additional fixed cost of 
760,000 CFrF/ha for new pumping equipment every 5 years. The initial 
fixed cost of 3,560,000 CFAF/ha (2,800,000 + 760,000) is assumed for 
each new hectare developed. Another 760,000 CFAF/ha for replacing 
puiping equipnent is added every 5 years thereafter. These estimates do 
not include taxes; thus, returns to agriculture include income received 
by the government through taxes leveed on the agricultural sector. 

Theoretical hectare. The theoretical hectare represents the
 
allocation of the agricultural area for each crop in the wet and dry
 
season as a percentage of the total agricultural area (Table 1).
 

It is assumed that: 
- 100 percent of the area is cultivated in the wet season. 
- 75 percent of the area is planted in the dry season and produces 

in rice, wheat, maize, sorghum, and niebe. Percent areas in Table 2 for
 
these crops reflect this reduction.
 

- Sugar cane is cultivated 80 percent of the time (i.e., 4 out of 5 
years). Thus, the value of 3.4 percent for sugar cane in Table 1 
becomnes an average annual value of 2.7 percent in Table 2. 
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Table 1. 	Areas of wet and dry season crop as a percentage of the total 
agricultural area in the Senegal River Basin Development 
Program. 

Crop Wet Season (June-October) Dry Season (November-May
 
Percentage Percentage
 

Rice 	 30.6 % 16.3 %
 
Wheat. 
 --- 23.0
 
maize 16.5 
 16.7 
Sorghum 	 28.6 
 16.7
 
Niebe ---	 5.8 
Cooton 3.0 	 ---
Tomato ---	 3.5 
Sugar Cane 	 3.4 
 3.4
 
Forage 14.5 
 14.5
 

Source: Groupeinent Manantali Report (1979), Annex 4.
 

Table 2. 	Composition of the irrigated theoretical hectare expressed as
 
a percentage of the total agricultural area in the Senegal
 
River Development Program.
 

Crop Wet Season (Juue-October) Dry Season (November-May)
 
Percentage Percentage
 

Rice 30.6 % 12.2 %
 
Wheat 
 --- 17.3
 
Maize 16.5 
 12.5
 
Sorghum 28.6 
 12.5 
Niebe --- 4.3 
Cotton 3.0 ---

Tomato ---
 3.5
 
Sugar Cane 	 2.7 2.7 
Forage 14.5 14.5 

Totals 95.9 % 	 79.5 % 

Revenues from animal husbandry
 

The AGBEN model is structured to calculate net primary revenues by 
crop for the theoretical hectare. Revenues are obtained by the 
multiplication of four numbers: 1) price (CFAF/tonne), 2) yield
 
(tonnes/ha), 3) total irrigated area (ha), and 4) fraction of the total
 
area planted in the specified crop. Since the production of livestock
 
products depends not only on forage crops, but also 
on utilizing the 
aftermath (residue) of other crops fcr feed, the yields for these 
products should reflect the total theoretical hectare. Forage crops 
appear to be the limiting factor in livestock production. Therefore, 
the production supported by forage crops is divided by the proportion of 
forage crops in the theoretical hectare to obtain the total livestock
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production per hectare. Thus by artifically increasing the yields for 
the livestock products on irrigated pastures, the added livestock 
production obtained from using crop by-products as forage is accounted 
for (Table 3). For example, the revenues fro11i gOaL milk, product 25, in 
year 50 would be: 

(83 CFAF/1) x (73 I/ha) x (269,805 ha) = L.63 billion CFAF 

This is equivalent to using the submodel algorithm (Equation 2) with the
 
=artificially increased yields (i.e. 3040 I/ha 73 l/ha/0.024) and the 

cropping pattern tor torage:
 

(33 CFAF/1) x (3040 I/ha) x (269,805 ha) x (.024)
 
= 1.63 billion CFAF
 

The agricultural area data (AREA.DAI) and AREA.OUT 

The agricultural area data (Figur-es 6a and 6b) are based upon the 
assumption of a basin wide average development rate of 4000 ha/yr 
through 1984, and 5000 ha/year thereafter. This table consists of the 
year, the agricultural development rate (RATE), the irrigated area (AI), 
the area of recession agriculture displaced (ARD), the area of dry-farm 
agriculture displaced (ADD), the area artifically flooded (AF), and the 
percentage developed of the total irrigated area in each country. All 
values are end-of-year totals. 

Since unit agricultural costs and revenues are assumed identical 
for all countries, it was not necessary to separate out agricultural 
areas by countries nor to distinguish between land in the delta and in 
the valley for benefit calculations for the entire development 
program. However, agricultural development by country was needed in 
order to allocate irrigation water costs. 

The initial proportions of agricultural area development in Mali, 
Mauritania, and Senoegal are O.1666, 0.3436, and 0.4898, respectively 
(Report 4 Table 9, p. 24). These proportions are maintained until Mali 
develops its full potential of 23,437 hectares. The development rate 
ratio between "Mauritania and Senegal is held at 1: 1.425 after Mali 
develops its full potential. 

In the Senegal River Basin, there were 270 ha, 5305 ha, and 23,230
 
ha under irrigation in Mali, Mauritania, and Senegal, respectively. The
 
total initial irrigated area is, therefore, 28,805 hectares. These
 
initial areas are based on Les Amenagements Hydroagricoles dans le
 
Bassin du Fleuve Senegal, Report ER/PC/79-12 (OMVS 1979) for Mauritania 
and Senegal and the Groipement Manantali Report (1979) Annex 4, for Mali 
(with the 1981-1984 development rate assumed for 1980). The total area 
expected to he irrigated from the Dicna and ManantaLi dams combined is 
375,000 hectares of which 315,000 ha is attributed in the Manantali Dam 
and 60,000 ha is attributed to the Diana Dam (Report 5 p. 10). 

At the end of 1980 the potential areas of recession farming and dry
 
farming wh-ich will be replaced by irrigation are 108,633 ha and 75,000
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INITIAL MALI = .1666 MAUR .3N36 SENEGAL .4898
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AGRICULTU1JRAL AREAS DATA TABLEYEAR RATF A! ARD ADD 

1920 0. 22005. 0. 0. 
1981 4000. 32805. OOO. 0.
1982 1000. 36805. 3000. 0. 
1983 '000. 00805. 12000. 0. 
1984 4000. 40305. 16000. 0. 
1985 5000. 40905. 21000. 0. 
1986 5000. 50805. 26000. 0. 
1987 5000. 59805. 31000. 0. 
1933 5000. 64805. 36000. 0. 
1989 5000. 69805. 41000. 0. 
1990 5000. 70805. 46000. 0.
1991 5000. 79805. 51000. 0. 
1992 5000. 84805. 56000. 0. 
1993 5000. 89305. 61000. 0. 
1994 5000. 90805. 66000. 0. 
1995 5000. 99805. 71000. 0. 
1996 5000. 100805. 76000. 0. 
1997 5000. 109805. 81000. 0.
199B 5000. 114805. 86000. 0. 
1999 5000. 119805. 91000. 0. 
2000 5000. 124805. 96000. 0. 
2001 5000. 129805. 101000. 0. 
2002 5000. 1314805. 10600u. 0. 

2003 5000. 139805. 108633. 2367. 

2004 5000. 100805. 108633. 7367. 

2005 5000. 149205. 108633. 12367. 
2006 5000. 150805. 108633. 17367. 
2007 5000. 159805. 102633. 22367.2004 5000. 164805. 108633. 27367. 
2009 5000. 169805. 108633. 32367. 
2010 5000. 174805. 108633. 37367. 
2011 5000. 179805. 108633. 42367. 
2012 5000. 180805. 10333. 47367. 
2015 5000. 189805. 108633. 52367.
2014 5000. 194805. 108633. 57367. 
2015 5000. 199805. 108633. 62367. 

2(16 5000. 204805. 108633. 67367. 

2017 5000. 209805. 108633. 72367. 

2018 5000. 214805. 108633. 75000. 

2019 5000. 219805. 108633. 75000. 


Figure 6a. AREA.DAT
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0. 0.1188 0.2952 0.5860
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0.1228 0.3053 0.5659 
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0.1353 0.3119 0.5528 
0.1360 0.3129 0.5507 
0.1375 0.3139 0.5087 
0.1583 0.3109 0.50469

0.1391 0.3157 0.5051 
0.1320 0.3173 0.546 
0.1341 0.3201 0.5459 
0.1303 0.3226 0.5070
 
0.1268 0.3251 0.5481
 
0.1235 0.3274 0.5491 
0.1203 0.3296 0.5501 
0.1173 0.3316 0.5511
 
0.1144 0.3336 0.5520
 
0.11i7 0.3355 0.5528
 
0.1091 0.3373 0.5536
 
0.1066 0.3390 0.5544
 



2020 5000. 224805. 108633. 
 75000.
2021 5000 0. 0.1043 0.51106 0.5551
229805. 
 108633. 
 75000.
2022 5000. 230805. 0. 0.1020 0.3022 0.5558
108633.
2023 75000.
5000. 0. 

2024 239805. 108633. 75000. 0.0998 0.3037 0.5565
5000. 2411805 108633. 0. 0.0977 0.3451 0.5571
75000.2025 0. 0.0957 0.3465
5000. 249805 108633. 75000. 0. 0.0933 0.3473 0.5578

2026 0.55845000. 254805. 108633. 75000. 0. 0.0920 0.3091 0.5589

2027 5000. 259805. 108633. 75000. 
 . .0902 .3503 .5595
2028 5000. 260305 108633. 75000.
2029 0. 0.0905 0.3515 0.5600
5000. 269305. 108633. 
 75000.
2030 5000. . 08539 0.3526 0.5605
2/4805. 108633. 
 75000. 
 0.
Figur...e.6..........................0.5.0.0853 0.
 

0.5610
 

C) 

Figure 6. AREA. DAT 
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Figure 6b. AREA.OUT
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2023 5000. 239805. 108633. 75000. 0. 0.0977 0.3451 0.5571
 

2024 5000. 244805. 108633. 75000. 0. 0.0957 0.3465 0.5578
 

2025 5000. 249805. 208633. 75000. 0. 0.0938 0.3478 0.5584
 

2026 5000. 254805. 108633. 75000. 0. 0.0920 0.3491 0.5589 

2027 5000. 259305. 108633. 75000. 0. 0.0S0? 0.3503 0.5595 

2028 5000. 264805. 108633. 75000. 0. 0.0485 0.3515 0.5600 

2029 5000. 269805. 108633. 75000. 0. 0.0869 0.3526 0.5605 

2030 5000. 274805. 108633. 75000. 0. u.0853 0.3537 0.5610 
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Figure 6b. Continued
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Table 3. Livestock products per theoretical hectare.
 

Wet Season Dry Season
 
Yields Cattle Sheet Goats Cattle Sheep Goats Total
 

Milk (1) 97.8 99.1 73.0 26.2 26.5 1.9.6 342.2
 

Meat (kg) 41.4 20.1 10.5 11.1 5.4 2.8 91.3
 

Soruce: Groupement Manantali Report (1976)
 

ha, respectively. It is as3umed that each hectare of new irrigated 
area
 
wi.11 first reduce recession farming by a hectare until recession farming

is totally eliminated. Then each hectare of new irrigated area will
 
replace a hectare of rainfed farming until a total of 75,000 ha of
 
rainfed farming are replaced. After that, irrigation expansion will
 
open new land to cultivation.
 

The artificial flood described by Senegal Consult (1970) is assumed
 
to commence in 1989 when the Manantali Dam is completed and to continue
 
until the total irrigated area reaches 90,000 hectares (the estimated
 
area available for the artificial flood [Groupement Manantali Report

(1979), Annex 4, p. 82]. This flood will enable "recession" agriculture
 
to 
continue until it is replaced by irrigated agriculture.
 

Area program (AREA.FTN)
 

The FORTRAN program AREA.FTN can be used to generate the agri
cultural area data table, AREA.DAT (Figure 6a), based on 
the assumptions

presented above. 
 Although this program generates the agricultural area
 
data table, AREA.DAT, it should be noted that this table can 
be
 
generated by hand. In addition, needed changes in the table can be made
 
in the future to reflect current conditions. The file AREA.OUT (Figure

6b) is also generated by AREA.FTN. This file contains the same data
 
file AREA.DAT but is in a format which is easier to 
read.
 

The program itself is basically an accounting procedure. It totals
 
the area developed and the artificially flooded area, and it determines
 
the areas of recession and dry-farmed agriculture displaced. It also
 
determines the percent area irrigated in each country as a fraction of
 
the total irrigated area.
 

Interactive input data
 

The AGBEN model can be operated with an existing data base already

entered into the program and consistent with Reports 4 and 5 of the
 
Senegal River Cost Allocation Study (USU 1980, 1981). If the user
 
wishes to use other data, he can respond to the interactive questions
 
presented by the programs. The data to be entered interactively and
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their default values for the Agricultural Benefits Model, AGBEN, and the 

agricultural area program, AREA.FTN are as follows: 

For ACBEN.FTN. 
I. The development cost per new hectare (CFAF/ha). (Default 

is 3,560,000 CFAFiha = 2,800,000 + 760,000.) 

2. The pump replacement cost (CFAF/ha). (Default is 760,000 
CFAF/ha.) 

3. The effective life of the pump in years (the time to pump 
replacement). (Default is 5 years.) 

4. The project life in years. (Default is 50 years.)
 

5. The discount rate in decimal fraction form. (Default is 0.05.) 

For AREA.FTN.
 

1. The "new" development rate (ha/yr). (Default is 5000 ha/yr.) 

(The initial development rate is 4000 ha/yr.) 
2. The time when the "new" development rate starts (years). 

(Default is 4 years.) 

3. The time to begin artificial flood (years). (Default is 9
 

years.) 
4. The initial proportion to Mali, Mauritania, and Senegal of area 

development in decimal fraction form. (Default is 0.1666, 0.3436, and 

0.4898, respectively.) 

5. The maximum number of hectares which can be developed in Mali 

(ha). (Default is 23,437 ha.) 
6. The proportion to Mauritania and Senegal of area development
 

after the Dotential development in Mali .as been achieved, in decimal
 

fraction form. (Default is 0.4125 and 0.5875, respectively.)
 

7. The initial irrigatec area in Mali, Mauritania, and Senegal 
(ha). (Default is 270, 5305, arid 23,230, respectively.) 

8. The total initial irrigated area (ha). (The summation of the
 

above areas.) (Default is 28,805 ha.)
 

Entering the data base. It is likely that as irrigated area 

increases, added information will provide a basis for improving the 

existing data base. If the user wishes to alter the data from the base 
data files, changes must be made to the data files themselves. The 
Agriculture Economic Sector data file shown in Figure 4, AGTAB.PRE is 
free formatted. Each row contains of the following information in the 
order stated: the row number corresponding to a crop each season as 
shown in Figure 5, the 1979 world price, yields from irrigated 
agriculture, yields from artifically flooded agriculture, yields from 
recession agriculture, yields from rainfed agriculture, production costs 
for large perimeters, the percent of a theoretical hectare in large 
perimeters for that crop, production cost for small perimeters, the 
percent of a theoretical hectare in small perimeters for that crop (the 
complement of the percent in large perimeters), the percent of a hectare 
for each of the following areas: artifically flooded areas, recession
 
agriculture areas, rainfed agriculture areas, and finally the crop water
 
r _quirements . 

The Agricultural Economic Sector data file AGTAB.PRE (Figure 4) is 
difficult for the user to read in its free formatted form. For this
 
reason, the WRITE program was developed to rewrite the AGTAB.PRE data
 
file in a more readable form, AGDATA.OUT (Figure 5). However, it is 
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important to note that the AGTAB. PRE data file is the one. used by the
 
Agricultural Benefit MHodel, AGBEN, and changes to the data base must be
 
made to the AGTAB.PRE file rather than to the AG\DAFA.OUT file.
 

rhe format for the Agricultural Areas Data table, A.I\{A.DA' (Figure 
6) is 110, F12.0, FII.0, F[L.0, FlL.0, F11.0, and Flo.0 for the year, 
agricultural deve lopment rate, irrigated areas, area oe recession 
agriculture reduced by irrigation, area of rainfed agriculire reduced 

by irrigation, and area artificalLy flooded, respectively. Note that 
the year is an integer variable while all other variables are real. 

Algorithms of the Aricultural Benefit Subtrodel (AGEN.FTN) 

For the purpose of project justification and allocating the joint 
costs of the Manantali Damn, the agricultural benefits are taken as being 
the net primary returns to the land irrigated. The annual benefits for 
each crop are estimated for the 315,000 ha assigned L, the Manantali Dam 
as: 

AGBEN RI + RF - RRL --RDL - FC - VC ..................... ()
 

in which 
AGBEN = annual agricultural benefits for each crop 
RI farm revenues from irrigated areas 
RF = farm revenues from artifically flooded areas 
RRL lost farm revenues from recession agricultural areas 
RDL = lost farm revenues from rainfed agricultural areas 
FC fixed costs (land development plus pump replacement) 
VC =variable costs (production costs) 
All values are xpressed in 1979 CFAF. 

Agricultural revenues. The annual revenues from the irrigated area
 

for each crop are calculated as follows:
 

RI WP Y (AI * CP) ................................... (2)
 

in whicn
 
RI revenue from the irrigated crop (CFAF)
 
WP worbd price (CFAF/metric ton) of the crop
 
Y yiel.d from irrigated agriculture (tonnes/ha)
 
Al irrigated area (ha)
 
CP fraction of the theoretical hectare used for the crop
 

Irrigated area (Al) is the number of hectLres available for irrigation
 
at the beginning of te cropping ,ear under consideration. The annual
 
revenues from the area artificially flooded (RF) are calculated in the
 
same manner but ising the prices, yields, and approximation of each crop
 
associated with the artificially flooded area (AF).
 

No distinction in value is made between revenue crops sold for cash 
and crops consumed by the facrmers. Thus, the benefit imputed to produc
tion consumed on the farm uses the world price as an opportunity cost. 

http:A.I\{A.DA
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Value of displaced production. The value ,f displaced production 
is the net benefit lost due to the replacement of recession and rainfed 
agricultural areas (RRL and RDL, respectively) by irrigation. it is 
cakleuated in the same marner as bene fit from irrigated crops in 
Equation 2 above, except that Al is rep Iaced with the agricultural area 
reduced. The displaced area is that area converted from recession (ARD) 
or r:i ned agriculture ' ADD) to irrigation et tn e beginning of the 
wropding year. It is assumed that areas being developed for irrigation 
in a giv,ta year wi l not be available for production, so that crop 
prodnct ion is based on the available irriated land at Lhe end of the 
preceding year. Crop production costs ror tne rainfed/recession grown 
crops are not included because they were assumed to be negligible. 

Non-pro ject costs 

Fixed costs. The annual fixed costs consist of development costs 
for new agricultural areas and the costs for pump replacements. They 
are calculated as follows: 

=
TFC (C[ * t) + (C 3 * Al) ................................. (3)
 

, ch
in w
 
TFC = total annual fixed cost (CFAF)
 
C1 development cost per new hectare (CFAF/ha)
 
R = agricultural development rate (ha/yr)
 
C3 annualized pump replacement cost (CFAF/ha/yr)
 
Al area of irrigated agriculture at the beginning of the
 

year (ha)
 

The pump replacement costs are annualized over the expected life of the
 
pump.
 

C3 = C2 * SFF ............................................ (4)
 

in which 
C2 pump costs (CFAF/ha) 
SFF = sinkir; fund factor 

SF ................................. (5) 
(1 + r) n - I 

in which
 
r = discount rate in decimal fraction form
 
n = number of years to pump replacement
 

To determine the fixed cost for each crop (FC). the total fixed
 
cost (TFC) from Equation 3 is multiplied by that crop s proportion of
 
the theoretical hectare. The AGBEN program insures that 100 percent of
 
the total fixed costs are proportionately distributed among all the
 
products shown in Figure 5.
 

Variable costs. The total annual variable costs for each crop (V)
 
are calculated as follows:
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VC [(PC, . PL.AI + PLs Ps AI) * CP ..................... (6)
 

in which
 
VC = variable costs (CFAF/ha)
 
PCL production costs for large perimeters (CFAF/ha)
 
P = percent of area in large perimeters (fraction)
 
PCs production costs tor small perimeters (CFAF/ha)
 
Ps = percent of area in small perimeters (fraction)
 
AI =area of irrigated agriculture at the beginning of the year
 

(h a) 
CP fraction of the theoretical hectare in that crop
 

The present value of the agricultural benefits is calculated as
 
follows:
 

NYEAR 
=SUMB E DISF * TAGBEN ........................... (7)


t tt=l
 

in which
 
SUMB = discounted total agricultural benefit of the project
 

(CFAF)
 
NYEAR = project life in years th
 
DISFt = discount factor in the t year
 
TAGBEN, = total yearly agricultural benefits (CFAF/yr)
 

DI(F = r tl.. ........... (8)

(0 + r) 

in which 
r = discount rate in decimal fraction form 
t = time in years 

Water requirements
 

The total irrigation water requirement, TWR, for the entire basin
 
is the sum of the water requirement for each crop, WR, and is calculated
 
as follows:
 

NCROP 4 
TWR = E A * CP * (AI * 104) ....................... (9) 

i=l 

in which 
TWR = total irrigation water requirement (m3 

WR = crop water requirement (m/season) 
CP = cropping pattern (theoretical hectare) for each season 
AI = area of irrigation agriculture at the beginning of the 

year (ha or m 2 x 10 ) 
NCROP = number of products or crops produced 
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To determine the irrigation water requirements for a specific 

country, the total irrigation water requirement, TWR, is multiplied by 
the ratio of trie area developed in that specific country to The total 
area developed in the basin. The caiCulation of the irrigation water 
requirements for each crop is presented in Table 5-2 (USU 1934, Volume 
Iv). 

Output from the Agricultural Benefits Model (AGBEN) 

The output from the AGBEN model consists of three files: 
CHECK.OUT, AGBEN.OUT, and AGQ.DAT. 

CHECK.OUT (Figure 7) tabulates the individual product benefits and 
water requiremerts for each year specified by the user. The output is 
in nine columns which are listed as follows: 

1. the crop r-umber (1) 
2. revenue generated from irrigated agriculture (RI) 
3. revenue getrat:d frmon areas artifically flooded (RF) 
4. revenue l.ost from receqsion agriculture (RRL) 
5. revenue lost from rainfed agriculture (RDL) 
6. fixed costs (FC) 
7. variable (production) costs (VC) 
8. water requirement (WR)
 
9. product benefits (AGBEN) 

The last row shows the column totals for the specified year, K. 

AGBEN.OUT (Figure 8) indicates total water requirements and agri
cultural benefits by year. The first column is the year, the second the 

total annual agricultural water requirements, and the third the total 

annual agricultural benefits. Total project water requirements and 
agricultural benefits are discounted to 1981. The discounted project 
water requirements are used to calculate user fees on a consiste-t 
basis. User fees are calculated so as to repay the discounted water

related project cosLs incurred over the period of the project life 
within the water supply service sector. 

Tthe AGQ.DAT (Figure 9) output gives the annual agricultural water 
requirements far each of the three states, Mali, Mauritania, and Senegal 
plus their total for each year. AGQ.DAT also contains the total 

discounted quantities and benefits. The file AGQ.DAT is read by the 
cost allocation program and the user fees program.
 



C.ECR. O!)T OUTPUT FROM AGBEN.FE
FILE CONTAINS DATA ON INDIVIDUAL CROPS FOR HET AND DRY SEASON
REFERE TO OUTPUT FILE AGDATA.OUT FROM WRITE.FTN FOR DATA ON CROPS AND YIEL.DS
 

-cRoP REVENUE REVENUE REVENUE- " ENUE COSTS COSTS WATERSEASON IRRIGATION A.FLOOD BENEFITLOST RECESS7ON LOST DRY
1 2.69E+09 O.OOE-01 FIXED VARIABLE REQUIRMEN0.00E-O1 O.OOE-01 3.18E+09 7.72E+08 
 1.56E+08 -1.26E+09
2 9.38E+08 O.OOE-01 0.00E-O1 
 O.OOE-01 1.27E+09 
 3.52E+08 7.13E+07
3 O.OOE-01 -6.82E+08
O.OOF-O1 O.OOE-01 
 O.OOE-01 O.OOE-01 O.OOE-o1 
 O.OOE-01 O.OOE-01
4 1.15E+09 O.OOE-01 O.OOE-01 
 O.OOE-01 3.64E+08 
 2.43E+08 9.88E+06
5 O.OOE-01 5.47E+08
O.OOE-01 O.OOE-01 
 O.OOE-01 O.OOE-01 O.OOE-01
6 1.91E+09 O.OOE-01 O.OOE-01
0.00E-01 O.OOE-01 
 O.OOE-OI 1.80E+09 9.17E+08
7 O.OOE-0 4.39E+07 -8.06E+08
O.OOE-01 1.11E06 
 O.OOE-01 O.OOE-01 
 O.OOE-01 O.OOE-01
8 6.89E+07 -1.11E+06
O.OOE-01 O.OOE-01 
 O.OOE-01 4.47E 08 
 8.35E+07 1.46E 07
9 O.OOE-01 -4.61E08
O.OOE-01 O.00E-01 
 O.OOE-01 2.81E+08 1.15E+08
10 4.70EiO8 O.OOE-01 9.33E+06 -3.95E+08
O.OOE-01 
 O.OOE-01 2.81E+08 1.29E+08 
 1.52E+07 6.OOE07
11 2.07E+09 O.OOE-01 
 2.75E+07 
 O.OOE-01 2.97E+09 4.98E-08 
 5.2iE±07 -1.42E+09
12 9.06E+08 O.OOE-01 O.OOE-01 
 O.OOE-01 1.30E+09 
 2.43E+08 3.35E+07
13 1.39E+09 -6.35E+08
O.COE-01 5.85E+06 
 O.OOE-Ol 1.71E+09 3.18E+08
14 3.52E+07 -6.46E+08
1.05E 09 O.OOE-0 O.OOE-01 
 O.OOE-01 1.30E+09 2.71E+08
15 1.79E+08 0.00E-01 3.17E 07 -5.15Ei-08
O.OOE-01 
 O.OOE-01
16 O.OOE-01 O.OOE-01 O.OOE-01 
3.12E 08 6.20E+07 8.38E+06 -1.94E+08


O.OOE-01 O.OOE-o1
17 2.34E+08 O.OE-01 O.OOE-01 O.OOE-01
O.OOE-01 O.OOE-01 
 O.OOE-01 2.49E+0B 
 O.OOE-01 O.OOE-01 
 -1.55E+07
18 6.31E 07 O.OOE-01 O.OOE-01 
 O.OOE-01 2.49E+08 
 0.00E-01 O.OOE-01
19 5.96E+OB -1.86E+08
O.OOE-01 O.OOE-01 
 O.OOE-01 2.49E+08 
 7.27E+07 8.30E-06 
 2.74E+08
20 1.59E+08 O.OOE-01 O.OOE-01 
 O.OOE-01 2.49E+08 
 8.24E*07 1.35E+07
21 2.37E+O8 -1.73E+08
O.OOE-01 O.OOE-01 
 O.OOE-01 2.49E+08 
 O.OOE-01 O.OOE-01
22 6.31E+07 -1.24E+07
O.OOE-01 O.OE-01 
 O.00E-01 
 2.49E 08 O.OOE-01
23 4.06Z+08 O.OOE-01 O.OOE-01 -1.86E+08
O.OOE-01 
 O.OOE-01 2.49E 08 7.77E 37
24 8.30E+06 B.44E 07
1.09Ee08 O.OOE-01 
 O.OOE-01 
 O.OOE-01 
 2.49E 08 8.24E+07
25 1.74E+08 O.OOE-01 O.OOE-01 1.35E+07 -2.23E+08
O.OOE-01 2.49E+05 
 O.OOE-01 O.OCE-01
26 4.71E+07 -7.49E+07
O.OOE-01 O.OOE-01 
 O.COE-01 2.49E+08 
 O.OOE-01 0.00E-01
27 2.13E+08 -1.02E+08
O.OOE-o1 O.OOE-01 
 O.OOE-01 2.49E+08 
 7.27E+07 8.30E+06 
 -1.09E+08
28 5.81E+07 O.OOE-01 O.OOE-o1 
 O.OOE-01 2.49E+08 
 8.24E+07 1.35E+07
YEAkR -2.74E+08
TRI TRF TRRL TRDL TFC 
 TVC TWR 
 TAGBEN
1 1.52E+I10 0.00E-01 
 3.45E+07 
 O.OOE-01 1.82E+10 4.47E+09 
 5.49E+08 -7.51E 09
 

Figure 7. CHECK.OUT
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FILE AGBEN.OTr2 AFGlCULTURAL OTPUT YEARLY VALUES XIE.0E9 
YEARLY TOTALS 

AGRICULTUPAL BENEFIT 
-7.511 

-6.607 

-5.702 

-4.797 

-7.461 

-6.330 

-5.200 

-4.069 

-2.938 

-1.633 

-0.545 

0.543 

1.630 

2.718 

3.847 

4.978 

6.109 

7.240 

8.371 

9.502 


10.632 

11.763 

12.904 

14.057 

15.209 

16.361 

17.514 

18.666 

19.819 

20.971 

22.123 

23.276 

24.428 

25.581 

26.733 

27.885 

23.038 

30.200 

31.374 

32.548 

33.722 

34.896 

36.070 

37.244 

38.41B 

39.592 

40.766 

41.940 

43.114 

44.288 


813.280 


YEAR 
1 

2 

3 

4 


6 

7 

8 

9 


I1 

12 

13 

14 


16 

17 

18 

19 


21 

22 

23 

24 


26 

27 

28 

29 


31 

32 

33 

34 


36 

37 

38 

39 


41 

42 

43 

44 


46 

47 

48 

49 


TOTALS 


WATER REQUIRED 
0.549 

0.625 

0.702 

0.778 

0.854 

0.949 

1.045 

1.140 

1.235 

1.330 

1.426 

1.521 

1.616 

1.712 

1.807 

1.902 

1.998 

2.093 

2.188 

2.283 

2.379 

2.474 

2.569 

2.665 

1.760 

2.855 

2.951 

3.046 

3.141 

3.237 

3.332 

3.427 

3.522 

3.618 

3.713 

3.808 

3.904 

3.999 

4.094 

4.190 

4.285 

4.380 

4.475 

4.571 

4.666 

4.761 

4.657 

4.952 

5.047 

5.143 


140.573 


YEARLY 
MALI 
0.000 

0.016 

0.027 

0.039 

0.051 

0.065 

0.080 

0.095 

0.110 

0.126 

0.141 

0.157 

0.172 

0.188 

0.203 

0.219 

0.235 

0.250 

0.266 

0.282 

0.298 

0.313 

0.329 

0.345 

0.361 

0.376 

0.392 

0.408 

0.424 

0.433 

0.434 

0.434 

0.435 

0.435 

0.435 

0.436 

0.436 

0.436 

0.436 

0.436 

0.437 

0.437 

0.437 

0.437 

0.437 

0.438 

0.438 

0.438 

0.438 

0.439 


15.568 

DISCOUNTED TOTAL PROJECT AGRICULTURAL BENEFIT 
DISCuUNTED TOTAL PROJECT WATER REQUIREMENT = 
THE DISCOUNT RATE-0.05 

= 117.4339 X1.E9 
37.0542 X1.E9 

Figure 8. AGBEN.OUT 

RATER REQUIREMfETS 
MAURITA14IA 

0.000 

0.112 

0.137 

0.162 

0.188 

0.215 

0.247 

0.279 

0.311 

0.343 

0.375 

0.408 

0.440 

0.473 

0.505 

0.538 

0.570 

0.603 

0.635 

0.668 

0.701 

0.733 

0.766 

0.799 

0.831 

0.864 

0.896 

0.929 

0.962 

0.997 

1.036 

1.075 

1.114 

1.153 

1.192 

1.231 

1.270 

1.310 

1.349 

1.388 

1.427 

1.466 

1.505 

1.544 

1.584 

1.623 

1.662 

1.701 

1.741 

1.780 


45.656 


BY COUNTRY 
SENEGAL 
0.0ou 
0.422 
0.461 
0.500 
0.539 
0.575 
0.623 
0.671 
0.719 
0.766 
0.814 
0.861 
0.909 
0.956 
1.003 
1.050 
1.097 
1.144 
1.191 
1.238 
1.285 
1.332 
1.379 
1.426 
1.473 
1.520 
1.567 Li 
1.614 0 
1.660 
1.711 
1.767 
1.822 
2.878 
1.934 
1.990 
2.046 
2.102 
2.158 
2.214 
2.270 
2.326 
2.381 
2.438 
2.493 
2.550 
2.605 
2.661 
2.717 
2.773 
2.829 
79.348 
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Figure 9. Continued. 
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NAVIGATION BENEFITS
 

For the purpose of calculating the navigation benefits and 
navigation volumes for the Senegal River Basin DeveloF-ment Project, a 
Navigation Benefit submodel was written. It consists of two FORTRAN 
programs, NVOL.FTN and NBEN.FTN, and six data files, NAVTAB.PRE,
 
NVOL.DAT, DELAY.DAT, NAVQ.DAT, NBEN.OUT, and ACCOST.DAT. The submodel
 
is included in the flow charL in Figure 1. This part of the manual 
includes descriptions of each component shown in the 
flow chart, along
 
with a description of the input data, the algorithms used in the model, 
and sample outputs. 

The calculation of navigation service benefits is different from 
that of agriculture because some of the economic sectors which use the 
navigation services have indeterminate benefit streams. For exmnple, 
some of the river transportation is undertaken by households and non
agricultural businesses for which benefits and profits are difficult to 
determine. For that reason, benefits to navigation are calculated by 
using the least cost alternative method of providing the service. The
 
alternative for water transport is either road or rail shipment. In 
both of these cases, the model uses 1980 price and cost data. These 
data have been collected for each country (Report 4, USU 1980), and 
significant differences were found amnong countries. As the transporta
tion sector develops in the three countries, it is expected that the 
measurement of benefits resulting 
from n'igation can be more accurately 
determined, and that model bethe can updaL,2d accordingly. However, it
 
is doubtful 
that realistic estimates of profits from navigation will be
 
available 
 in the near future, since considerable data collection on 
gains in profit to firms using navigation services would be required. 
Estimates of benefits to households also are difficult to obtain. The
 
cost savings approach requires input of the 
 cost of alternative
 
transportation, and the necessary data are entered interactively. Note
 
that foregone profits from existing transportation fees should be
 
included as a cost where transport is displaced. However, no data were 
available for transport profits, and most, if not all, transportation is
 
publically owned and/or heavily subsidized.
 

The modes and costs of alternative transport are summarized in
 
Tables 15 through 18 in Report 4 (USU 1980). 
 In order to make the
 
Navigation Benefits Submodel compatible with the Agricultural Benefits 
Submodel, the agricultural navigation volumes 
are adjusted by the ratio
 
of the development rate to the 5000 ha/year rate.
 

Input Data for the Navigation Benefit Model (NBEN)
 

The use of the Navigation Benefits Submodel, NBEN.FTN, requires 
two
 
separate data files, the Navigation Volume data file (NVOL.DAT) and the
 
Agricultural Volumes During Navigation Delay (DELAY.DAT). These data 
files can be created either 
by running the progr-am NVOL.FTN or by
 
independently developing a separate data file. The use NVOL.FTN
of is
 
recommended as long as the assumptions contained in NVOL.FTN 
are 
valid. In addition to these two data tables, some additional data are 
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entered interactively on the computer terminal and some data are
 
generated by the program itself. The latter can be changed only by
 
making changes within the NBEN.FTN program.
 

Navigation Volume Data (Input Data NAVTAB.PRE and AREA.DAT)
 

As mentioned above, execution of NBEN.FTN requires the prior
 
preparation of two data files NVOL.DAT and DELAY.DAT which are ,roduced
 
by the NVOL.FTN program. The running of NVOL.FTN requires the
 
preparation of two data files AREA.DAT and NAVTABPRE. In addition,
 
interactive data are entered while the program NVOL.FTN is running.
 

AREA.DAT. Figure 6a shows the data table for the agricultural
 
development rate, with the rate at which irrigated areq -' developed and
 
appropriate totals in each agricultural class. This data file is
 
discussed in some detail in the Agricultural Benefit Section. The
 
NVOL.FTN program obtains the agricultural development rate from the
 
AREA.DAT file.
 

NAVTAB.PRE. Figure 10 shows the data base for navigation
 
volumes. Unless otherwise indicated as for all .PRE type input files,
 
the first lines contain identification information. The volumes are
 
divided into three categories: irrigation related agricultural
 
products, "other" products and production from phosphate mines.
 
Agricultural volumes include imports of machinery, fertilizer, seed, and
 
other inputs and exports of commodities produced. Agricultural products
 
produced by non-irrigated agriculture (recession and rainfed) were
 
assumed to be either consumed domestically or transported by alternative
 
means. The "other" products included domestic and industrial goods.
 
These data are free formatted. The first nine rows of numbers, in order
 
of appearance, are: 1) year; 2) volumes of "other" products transported
 
for Mali; 3) volumes of agricultural products transported by Mali; 4)
 
volumes of goods which would have been imported to Mali by rail, but are
 
now transported by navigation; 5) volumes of "other" products trans
ported by Mauritania, 6) volumes of agricultural products transported by
 
Mauritania, 7) volumes of "other" products transported by Senegal, 8)
 
volumes of agricultural products transported by Senegal, and 9) total
 
volumes of products transported. The tenth cow is the year phosphate
 
transport is scheduled to begin if there is no navigational delay. The
 
eleventh row is the year that phosphate transport is scheduled to end if
 
there is no delay. The twelfth is the volume of phosphate trans
ported. All volumes are expressed in millions of tonne-km. Values are
 
from Table 8 of Report 5 (USU 1981).
 

Interactive input. The datum which is entered interactively to the
 
program NVOL.FTN is:
 

=
The delay of navigation in years (Default 5 years). User should
 
enter 0 if cost allocation is being calculated, or the expected delay if
 
user fees are being calculated.
 

Navigation volume program (NVOL.FTN)
 

In order to project navigation volumes by use sector and country, a
 
procedure was used which is similar to that of Lackner (see Tables E2-1
 



2,50.
NAVTAB.PRE INPUT FOR NVOL

3REAKDCW OF NAVIGATIuNAL VOLUMES DATA
 

1985, 1990. 2000, 2025,

253.0, 534.1. 1332.3. 5135.9,

5.2, 9.8. 
 60.. 131.7,

185.1. 360.95, 889.78, 3408.66,

4.3, 6.1. 13.6. 50.3.
30.6. 29.7, 58.6, 
 154.9.
11.8, 20.4, 54.. 193.6. 
25.6. 40.7, 111.1, 137.8.

330.5, 640.9, 1629,6, 5801.2,
1988,
 
2002.
 
425.6.
 

Figure 10. NAVTAB.PRE
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through E2-ll and E4-11 of Mission AI.8, Tomme 11). Assigunent of 
benefits to the member states is made on the basis of 
the following 
rules: .) cargo with both origin and destination in the ,mne state is 
assigned to that country, 2) cargo transported between countries is 
divided equally between both countries for purposes of assignment, and 
3) imports into and exports out of the basin are assigned to the country 
in which the destination (or the origin, respectively) is located. A 
detailed calculation of navigation volumes between member states was 
prepared by Lackner and dated October 15, 1980. However, this
 
calculation does not include a division of navigation volumes between 
the agriculture and other use sectors. A comparison of Lackner and our
 
estimates indicated exact agreement on the assignment of navigation

volumes to the member states expressed as torines and within I percent 
(less than 0.3 percent in most cases) expressed as tonne-kilometers (t 
kin). The other navigation volumes (in t kim) were taken from the Lackner 
estimates. The resulting navigation volumes are summarized in Figure 10 
(NAVTAB.PRE).
 

Navigation service may be delayed as a result of some development 
problems. The possibility for a delay is built into the model; the 
default delay is 5 years. This 5 year delay in the navigation service 
is assumed to have no effect on the growth of agricultural and "other" 
navigation demand volumes so thac the volume in 1989, the first year of 
navigation in the event of a delay, is greater than the volume in 
1984. It is assumed that during the period of delay alternative modes 
of transport would be used to carry the navigation traffic. While a 
delay in navigation development affects both the benefit stream and the 
financing costs, the specific costs of production used in the allocation
 
model are based on the no delay case. Thus there i2 no in-entive to 
delay navigation development. The agricultural navigation volumes 
presented in Figure 6a aro based on na agricuirura; development rate 
given it,the Agricultural Areas Data table, AREA.DAT.
 

Insufficient agricultural production in the basin (agricultural 
area data in Figure 6) likely would require increased imports of food, 
so that river transportation of these imports could somewhat offset 
accompanying reductions in the river transport of agricultural exports 
from the basin. The actual effect on navigation volumes of the
 
development rate would depend on many factors, including population
 
growth and agricultural yields. This effect is not represented in the
 
model.
 

Algorithms of the program NVOL.FTN. The navigation volumes are 
calculated as follows:
 

VOL = SLOPE * YEAR + CROSS ...............................(10)
 

in which
 
VOL = navigation volume of the use se'Ztor (t km/year) 
SLOPE = slope of the linear function relating navigation volume
 

to time (t kn/year) 
YEAR = the corresponding year
 
CROSS = y-axis (navigation volume) intercept (t km)
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The navigation quantities for each year are determined from this 
equation, the slope of which is calculated from a linear extrapolation 
between each data point (1983, 1990, 2000, 2025) for each use sector 
(given in NAVAGIAB.PRE). The volumes for the years after the last year 
of input data are determined by projecting the function beyond the last 
data point
 

VOL.- VOL.
SLOPE= 
YEAR. - YEAR.. .............................. (-) 

j I 

in which 
SLOPE = slope of the line function relating volume and time 
VOL i = navigation volume for the use sector in input data 

for year i
 
YEARi = years corresponding to the data point, i
 

CROSS = VOL i - SLOPE * YEARi ...... (12) 

in which 
CROSS = y-axis (navigation volume) intercept, as represents the 

volume 
VOL i = navigation volume of the use sector given in NAVAGTAB.PRE 

data table in year i 
SLOPE = slope of the function relating volume to year 
YEAR i = corresponding year, i 

As the data change, the program will adjust slopes, intercepts and 
volumes by year. The NVOL program will then adjust the agricultural 
navigation volumes for those years where the agricultural development 
rate is different than 5000 ha/yr (the development rate assumed in 
NAVTAB.PRE). This adjustment is performed by multiplying the ratio of 
the new development rate to 5000 ha/yr by the yearly change in 
agricultural navigation volume, then adding the result of the total 
agricultural volume transported up to that time.
 

AVNEW t = AVNEWtI + (AVOLDt - AVOLDt I ) * DRATE/5000....(13) 

in which 
AVNEW t adjusted total agricultural volume up to year t (tkm) 
AVOLD t = total agricultural volume up to year t based upon a 

5000 ha/yr development rate (tkrm) 
DRATE = development rate (ha/yr). 

Output Data Files (NVOL.DAT, NVOL.OUT, and DELAY.DAT)
 

Figures lla and lib show NVOL.DAT and Figures 12a and 12b show 
DELAY.A7. These two data files are output files from program NVOL.DAT 
which transfer navigation volume data to the navigation benefits program 
NBEN.FTN. The data contained in file lla and lib are also written to 
files ll.la and ll.2b NVOL.OUT. NVOL.OUT is just presented in a format 
that is easier to read. 

http:DELAY.A7


OUTPTFRM NOL.FN--VOL.DAT FOR USE IN NBEN 
THE FOLLOWING INPUT FILES WERE USED 

NAVTAB.PRE INPUT FOR NVOL 
BREAKDOWN OF NAVIGATIONAL VOLUMES DATA.UNITS T-KM 

OUTPUT FROM AREA.FTN USED AS INPUT FOR AGBEN
VALUES OF OPTIONS USED FOR THIS RUN ARE 

NEW DEVELOPMENT RATE 5000.TIME TO NEW DEVELOPMENT RATE 4.
NUMBER OF YEARS BEFORE THE FLDOD 9.THE FOLLOWING VALUE: vRE USED TO DISTRIBUTE HA DEVELOPED BETWEEN COUNTRIES 
INITIAL MALI = .1h66 MAUR .3436 SENEGAL .4898

TOTAL POSSIBLE HA it; MALI = 23437. 
FINIAL MAUR .4125 1,ENEGAL .5875 
INITIAL AREAS MALI 270. MAUR 5305. SENEGAL 23230. 

YEAR 
AGRICULTURAL AREAS DATA TABLERATE Al ARD ADD AF MALI MAUR 

INTERACTIVE OPTION DELAY SET TO 0 YEARSYEAR MIVOLO MIVOLA RVOL MAVOLO 
1981 0.00 0.00 0.00 0.00
1982 0.00 0.00 0.00 0.00 
1983 0.00 0.00 0.00 0.001984 0.00 0.00 0.00 0.00
1985 0.00 0.00 0.00 0.00 
1986 0.00 0.00 0.00 0.00
1987 0.00 0.00 0.00 0.00 
1988 453.78 7.18 310.77 5.59 
1989 493.94 7.84 335.86 5.84 
1990 534.09 8.50 360.95 6.10 
1991 613.92 13.52 413.64 6.85
1992 693.73 18.54 466.32 7.60 
1993 773.56 23.56 519.01 8.35
1994 853.38 28.58 571.69 9.10
1995 933.20 33.60 624.38 9.85 
1996 1013.02 38.62 677.05 10.60 
1997 1092.83 143.64 729.73 11.35 
1998 1172.66 48.66 782.142 12.10 
1999 1252.47 53.68 b35.10 12.85
2000 1332.31 58.70 887.78 13.60
2001 1484.44 61.57 988.63 15.07 
2002 1636.59 614.43 1089.45 16.54 
2003 1788.75 67.30 1190.30 18.00 
2004 1940.88 70.17 1291.13 19.47 

MAVOLA 
0.00 
0.00 
0.000.00 
0.00 
0.00 
0.00 

23.89 
23.76 
23.63 
26.52 
29.41 
32.30 
35.19 
38.08 
40.97 
43.86 
46.75 
49.64 
52.53 
56.38 
60.24 
64.09 
67.94 

PVOL 
0.00 
0.00 
0.00
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0nflO 
0.00 
0.00 

425.60 
425.60 
425.60 
425.60 
425.60 
425.60 
L425.60 
1425.60 
425.60 
425.60 
425.60 
425.60 

SEVOLO 
0.00 
0.00 
0.00
0.00 
0.00 
0.00 
0.00 

17.94 
19.17 
20.40 
23.76 
27.12 
30.148 
33.84 
37.20 
40.56 
43.92 
47.28 
50.64 
514.00 
59.58 
65.17 
70.75 
76.34 

SEVOLA 
0.00 
0.00 
0.00
0.00 
0.00 
0.00 
0.00 

30.40 
32.56 
314.72 
41.76 
48.80 
55.84 
62.88 
69.92 
76.96 
84.00 
91.04 
98.08 
105.12 
i06.18 
107.25 
1.08.32 
109.39 

VOLT 
0.00 
0.00 
0.00
0.00 
0.00 
0.00 
0.00 

538.78 
583.11 
C27.44 
2?6.33 
825.20 

j3L,.69 
a448.56 
1547.45 
1646.32 
1745.19 
I8L44.08 
19142.95 
20ti1.86 
2208.82 
2375.82 
2542.82 
2709.78 

AVOLD 
0.00 
0.00 
49.12
51.27 
53.42 
56.10 
58.79 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

Figure Ila. NVOL.I)AT no delay. 



2005 2093.03 
 73.04 1391.97 20.94 
 71.79 425.60 81.92
2006 2245.16 110.46 2876.78 0.00
75.91 1492.80 22.41
2007 75.64 425.60
2397.31 87.50
78.77 1593.63 23.88 79.50 111.53 3043.74 0.00
425.60 93.09
2008 2549.47 112.59 3210.74 0.00
81.64 1694.47 25.34 
 83.35 0.00
2009 2701.59 84.51 1795.30 98.67 113.66 2952.13 0.00
26.81 87.20 
 0.00
2010 2853.75 104.26 114.73 3119.10
87.33 1896.14 28.28 0.00
91.05 0.00
2011 3005.91 90.25 1996.97 109.84 115.80 3286.10 0.00
29.75 94.90 
 0.00
2012 3158.03 93.11 2097.81 31.22 
115.42 116.86 3453.09 0.00
98.76 0.00 
 121.01
2013 3310.19 95.98 117.93 3620.06 0.00
2198.64 32.68 
 102.61
2014 3462.31 98.85 2299.48 0.00 126.59 119.00 3737.05 0.0034.15 iOL.46 0.00
2015 132.18
3614,47 101.72 2400.31 120.07 3954.02 0.00
35.62 110.31
2016 0.00 137.76 121.14 4121.01
3766.63 104.59 2501.1-, 37.09 114.16 0.00 0.00
 

2017 3918.75 143.34 122.20] 4288.01
107.45 2601.98 38.56 0.00
118.02 0.00 
 148.93
2018 4070.91 110.32 123.27 4454.98
2702.81 0.00
40.02 121.87
2019 4223.03 113.19 2803.66 
0.00 154.51 124.34 4621.97 0.00
41.49 125.72 0.00
2020 "375.19 116.06 2904.48 160.10 125.41 4788.94 0.00
42.96 129.57
2021 4527.34 118.93 3005.33 
0.00 165.68 126.48 4955.93 0.00
144.43 133.42
2022 14679.47 0.00 171.26 127.55 5122.93
121.79 3106.16 45.90 0.00
137.28 0.00
2023 4831.63 124.66 3207.00 176.85 128.61 5289.90 0.00
47.36 141.13 0.00
2024 4983.75 182.43 129.68 5456.89
127.53 3307.83 48.83 0.00


2025 144.98 0.00 188.02
5135.91 130.40 3408.67 130.75 5623.86 0.00
50.30 148.83 0.00
2026 131.82 137.80
5288.06 5790.85
133.27 3509.50 51.77 0.00
152.68 0.00
2027 5440.19 136.13 3610.33 53.24 
132.88 138.87 5957.85 0.00
156.54
2028 5592.34 139.00 3711.17 54.70 

0.00 133.95 139.94 6124.81 0.00
160.39 0.00 
 135.02
2029 5744.47 141.87 3812.00 56.17 141.00 6291.81 0.00
164.24
2030 5896.63 144.74 0.00 136.09 142.07 6458.78 0.00
3912.84 
 57.64 168.09
2031 6048.78 147.61 0.00 137.16 143.14 6625.77
4013.67 0.00
59.11 171.94 
 0.00 138.22 144.21 
 6792.77 0.00
 

Figure Ila. Continued
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NAVIGATION VOLUMES FILE NVOL.OUT 
FOLLOWING CODE IS USED FOR COLUMN HEADINSs 

MIVOLO - VOLUME OTHER FOR MALI 
MIVOLA - VOLUME AGRICULTURE MALI 
RVOL = RAIL VOLUME 
MAVOLO VOLUME OTHZR FOR MAURITANIA 
MAVOLA = VOLUME AGRICULTURE MAURITANIA 
PVOL = PHOSPHATE VOLUME 
SEVOLO = VOLUME OTHER SENEGAL 
SEVOLA -VOLUME AGRICULTURE SENEGAL 
VOLT = TOTAL VOLUME 
AVOLD = ADJUSTED AGRICULTURAL VOLUME OF PREVIOUS YEAR 

YEAR 
1981 
1982 
1983 
1984 

MIVOLO 
0.00 
0.00 
0.00 
0.00 

MIVOLA 
0.00 
0.00 
0.00 
0.00 

RVOL 
0.00 
0.00 
0.00 
0.00 

MAVOLO 
0.00 
0.00 
0.00 
0.00 

MAVOLA 
0.00 
0.00 
0.00 
0.00 

PVOL 
0.00 
0.00 
0.00 
0.00 

SEVOLO 
0.00 
0.00 
0.00 
0.00 

SEVOLA 
0.00 
0.00 
0.00 
0.00 

VOLT 
0.00 
0.00 
0.00 
0.00 

AVOLD 
0.00 
0.00 

49.12 
51.27 

1985 
1986 
1987 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 

53.42 
56.10 
58.79 

1988 
1989 
1990 

453.78 
493.94 
534.09 

7.18 
7.84 
8.50 

310.77 
335.86 
360.95 

5.59 
5.84 
6.10 

23.89 
23.76 
23.63 

0.00 
0.00 
0.00 

17.94 
19.17 
20.40 

30,40 
32.56 
34.72 

538.78 
583.11 
627.44 

0.00 
0.00 
0.00 

1991 
1992 
1993 

613.92 
693.73 
773.56 

13.52 
18.54 
23.56 

413.64 
466.32 
519.01 

6.85 
7.60 
8.35 

26.52 
29.41 
-r?.30 

0.00 
0.00 

425.60 

23.76 
27.12 
30.48 

41.76 
48.80 
55.84 

726.33 
825.20 

1349.6# 

0.00 
0.00 
0.00 

1994 
1995 
1996 

853.38 
933.20 
1013.02 

28.58 
33.60 
38.62 

571.69 
624.38 
677.05 

9.10. 
9.85 

10.60 

35.19 
38.08 
40.97 

425.60 
425.60 
425.60 

33.84 
37.20 
40.56 

62.88 
69.92 
76.96 

1448.56 
1547.45 
1646.32 

0-00 
0.00 
0.00 

4-
O 

1997 
1998 

1092.83 
1172.66 

43.64 
48.66 

729.73 
782.42 

11.35 
12.10 

43.86 
46.75 

425.60 
425.60 

43.92 
47.28 

64.00 
91.04 

1745.19 
1844.08 

0.00 
0.00 

1999 
2000 
2001 
2002 
2003 
2004 
2005 

1252.47 
1332.31 
1484.44 
1636.59 
1788.75 
1940.88 
2093.03 

53.68 
58.70 
61.57 
64.43 
67.30 
70.17 
73.04 

835.10 
887.78 
988.63 

1089.45 
1190.30 
1291.13 
1391.97 

12.85 
13.60 
15.07 
16.54 
18.00 
19.47 
20.94 

49.64 
52.53 
56.3a 
60.24 
64.09 
67.94 
71.79 

425.60 
425.60 
425.60 
425.60 
425.60 
425.60 
425.E0 

50.64 
54.00 
59.58 
65.17 
70.75 
76.34 
61.92 

98.08 
105.12 
106.18 
107.25 
108.32 
109.39 
110.46 

1942.95 
2041.86 
2208.82 
2375.82 
2542.82 
2709.78 
2876.78 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

1006 
2007 

2245.16 
2397.31 

75.91 
78.77 

1492.80 
1593.63 

22.41 
23.88 

75.64 
79.50 

425.60 
425.60 

87.50 
93.09 

111.53 
112.59 

3043.74 
3210.74 

0.00 
0.00 

2008 
2009 
2010 
2011 
2012 
2013 
2014 
2015 

2549.47 
2701.59 
2853.75 
3005.91 
3158.03 
3310.19 
3462.31 
3614.47 

81.64 
84.51 
87.38 
90.25 
93.11 
95.98 
98.85 
101.72 

1694.47 
1795.30 
189E.14 
1996.97 
2097.81 
219b.64 
2299.48 
2400.31 

25.34 
26.81 
28.28 
29.75 
31.7' 
:,.68 
34.15 
35.62 

83.35 
87.20 
91.05 
94.90 
-.-

102.61 
106.46 
110.31 

0.00 
0.00 
0.00 
0.00 
0.00 
n.00 
U.,' 
0.00 

98.67 
104.26 
109.84 
115.42 
121.01 
126.59 
132.18 
137.76 

113.66 
114.72 
115.80 
116.86 
117.93 
119.00 
120.07 
121.14 

2;52.13 
3119.10 
3286.10 
3453.09 
3620.06 
3787.05 
3954.02 
4121.01 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

2016 
2017 
2018 

3766.S3 
391F 75 
4070.91 

104.59 
107.45 
110.32 

2501.16 
2601.98 
2702.81 

37.09 
38.56 
40.02 

114.16 
118.02 
121.87 

0.00 
0.00 
0.00 

I_ 34 
148.St-
154.51 

122.20 
123.27 
124.34 

4288.01 
4454.98 
4621.97 

0.00 
0.00 
0.00 

Figure 11.la. NVOLT.OUT no delay
 



2019 4223.03 113.19 2803.66 
 41.49 125.72 0.00 160.10 125.41 
 4738.94 0.00
2020 4375.19 116.06 2904.48 42,96 129.57 0.00
2021 165.68 126.48 4955.93 0.00
4527.34 118.93 3005.33 
 44.43 133.42 
 0.00 171.26 127.55 5122.93 0.00
2022 4679.47 
 121.79 3106.16 45.90 137.28 0.00 176.85 128.61 
 5289.90 0.00
2023 4831.63 124.66 3207.00 47.36 141.13 0.00 
 182.43 129.68 5456.89 0.00
2024 4983.75 127.53 3307.83 48.83 
 144.93 0.00 188.02 
 130.75 5623.86 0.00
2025 5135.91 130.40 3408.67 50.30 
 148.83 
 0.00 131.82 137.80 5790.85 0.00
2026 5288.06 133.27 3509.50 51.77 
 152.68 
 0.00 132.88 138.87 5957.85
2027 5440.19 
 136.13 3610.33 53.24 156.54 0.00 
0.00
 

133.95 139.94 6124.81 0.00
2028 5592.34 
 139.00 3711.17 
 54.70 160.39 0.00 
 135.02 141.00 6291.81 0.00
2029 5744.47 141.87 3812.00 56.17 
 164.24 0.00 136.09 
 142.07 6458.78 0.00
2030 5896.63 144.74 3912.84 
 57.64 168.09 
 0.00 137.16 ]43.14 6625.77 0.00
2031 6048.78 147.61 4013.67 59.11 
 171.94 
 0.00 138.22 144.21 6792.77 0.00
 

Figure 11.la. Continued
 



OUTP.. I 'RMNVOL.FTN--NVOL.DAT FOR USE 
fil f O(LOWqING INPUT FILES WERE USED 

IN NBEN 

NAVi.,PHRE !tJPUT FOR NVOL 
EIF&AIR.4-, OF NAVIGATIONAL VOLUMES DATA.UNITS T-KM 

OUTPUT FROM AREA.FTN USED AS INPUT FOR AGBEN
VALUES 04F OPTIONS USED FOR THIS RUN ARE

NEW [EVLLOPME\'I RATE 5000.TIME TO NEW DEVELOPMENT RATE
NUIII[R OF YEARS BEFORE THE FLOOD 9.T _ FOlLOWING VALUES WERE USED TO DISTRIBUTE HA DEVELOPED 
INITIAL MALI = .1666 MAUR .T436 SENEGAL .4898 

TOTAL POSSIBLE HA IN KALI = 23437. 
FINIAL MAUR .4125 SENEGAL .5875
INITIAL AREAS MALI 270. MAUR 5305. SENEGAL 23230. 

AGRICULTURAL AREAS DATA TABLE 
YEAR RATE AI ARD ADD 

4. 

BETWEN 

AF 

COUNTRIES 

MALI MAUR 

INTERACTIVE OPTION DELAY SET TO 5 YEARSYEAR MI VOLO MI VOLA RVOL MAVOL 0 
1981 0.00 0.00 0.00 0.00 
1982 0.00 0.00 0.00 0.00
1983 0.00 0.00 0.00 0.00
1984 0.00 0.00 0.00 0.00
1985 0.00 0.00 0.00 0.00
1986 0.00 0.00 0.00 0.00
1987 0.00 0.00 0.00 0.00 
1988 0.00 0.00 0.00 0.00
1989 0.00 0.00 0.00 0.00 
1990 0.00 0.00 0.00 0.00
1991 0.00 0.00 0.00 0.00
1992 0.00 0.00 0.00 0.00
1993 773.56 23.56 519.01 8.35 
1994 853.38 28.58 571.69 9.10 
1995 933.20 33.60 624.38 9.85
1996 1013.02 38.62 677.05 10.60 
1997 1092.83 43.64 729.73 11.35
1998 1172.66 48.66 782.'2 12.10 
1999 1252.47 53.68 835.10 12.85 
2000 1332.31 58.70 887.78 13.60
2001 1484.44 61.57 988.63 15.07 
2002 1636.59 64.43 1089.45 16.54
2003 1788.75 67.30 1190.30 18.00 

MAVOLA 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
32.30 
35.19 
38.08 
40.97 
43.86 
46.75 
49.64 
52.53 
56.38 
60.24 
64.09 

PVOL 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

L25.60 
425.60 
425.60 
425.60 
425.60 
425.60 

SEVOLO 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

30.48 
33.84 
37.20 
40.56 
43.92 
147.28 
50.64 
514.00 
59.58 
65.17 
70.75 

SEVOLA 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

55.84 
62.88 
69.92 
76.96 
814.00 
91.04 
98.08 
105.12 
106.18 
107.25 
108.32 

VOLT 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

924.09 
1022.96 
1121.85 
1220.72 
1319.59 
1844.08 
1942.95 
2041.86 
2208.82 
2375.82 
2542.82 

AVOLD 
0.00 
0.00 

49.12 
51.27 
53.42 
56.10 
58.79 
61.47 
64.16 
66.85 
81.80 
96.75 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

Figure lib. NVOL.DAT 5 year delay 



2004 1940.88 70.17 1291,13 1.9.47 
 67.94 425.60
2005 2093.03 75.34 109.39 2709.78 0.00
73.04 1391.97 
 20.94 71.79 425.60 1;i. 110.46
2006 2245.16 75.91 ? 2876.78 0.00
1492.80 22.41 75.64 
 425.60
2007 2397.31 78.77 1593.63 23.88 
37.50 111.53 3043.74 0.00
79.50 425.60 93.09
2008 2549.47 112.59 3210.74 0.00
81.64 1694.47 
 25.34 83.35 425.60 98.67
2009 2701.59 84.51 113.66 3377.73 0.00
1795.30 26.81 
 87.20 425.60
2010 2853.75 87.38 1896.14 104.26 J1L.73 3544.70 0.00
28.28 91.05 425.60- 109.84
2011 3005.91 90.25 1996.97 29.75 

175.80 3711.70 0.00
94.90 425.60 115.42
2012 3158.03 116.86 3878.69 0.00
93.11 2097.81 31.22 98.76 
 425.60 121.01
2013 3310.19 95.98 117.93 4045.66 0.00
2198.64 32.68 
 102.61
2014 3462.31 0.00 126.59 1!9.00 3787.05 0.00
98.85 2299.48 
 34.15 106.46 
 0.00 i32.18
2015 3614.47 101.72 2400.31 35.62 
120.07 3954.02 0.00
110.31 0.00 
 137.76 121.14
2016 3766.63 4121.01 0.00
104.59 2501.16 37.09 114.16" 0.00
2017 3918.75 107.45 2601.98 38.56 118.02 

145.34 122.20 4288.01 0.00
0.00 148.93
2018 4070.91 110.32 123.27 4454.98 0.00
2702.81

2019 40.02 121.87 0.00 154.51 124.34 0.00
4223.03 113.19 4621.97
2803.66 41.49 
 125.72 
 0.00 160.10
2020 4375.19 116.06 125.41 4788.94 0.00
2904.48 
 42.96 129.57 0.00
2021 4527.34 165.68 126.48 4955.93
118.93 3005.33 44.43 133.42 0.00 0.00
 
2022 4679.47 121.79 3106.16 171.26 127.55 5122.93 0.00
45.90 137.28-
 0.00 176.85
2023 4831.63 124.66 3207.00 47.36 

128.61 5289.90 0.00
141.13 0.00
2024 4983.75 127.53 3307.83 182.43 129.68 5456.89 0.00
48.83 144.98 0.00
2025 5135.91 130.40 3408.67 50.30 
188.02 130.75 5623.86 0.00
148.83 
 0.00 131.82
2026 5288.06 133.27 137.80 5790.85 0.00
3509.50 
 51.77 152.68
2027 5440.19 136.13 3610.33 53.24 

0.00 132.88 138.87 5957.85 0.00
156.54
2028 5592.34 139.00 0.00 133.95 139.94 6124,81 0.00
3711.17 
 54.70 160.39 
 0.00 135.02
2029 5744.47 141.87 3812.00 141.00 6291.81 0.00
56.17 164.24 
 0.00 136.09 142.07
2030 5896.63 144.74 3912.84 57.64 6458.78 0.00
168.09 0.00
2031 137.16 143.14
6048.78 6625.77
147.61 4013.67 59.11 0.00
 re . t...... 171.94 0.00138.22 144.21
Fgu ....................
 ... ftp..... ........... 6792.77 0.00
0 00
 

Figure 1lb. Continued
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NAVISATION VOLUMES FILE NVOL.OUT
 
FOLLOWING CODE IS USED FOR COLUMN I.EJAINS:
 

MIVOLO - VOLUME OTHER FOR MALI 
MIVOLA = VOLUME AGRICULTURE MALI 
RVOL = RAIL VOLUME 
MAVOLO = VOLUME OTHER FOR MAURITANIA 
MAVOLA = VOLUME AGRICULTURE MAURITANIA 
PVOL = PHOSPHATE VOLUME 
SEVOLO = VOLUME 0THER SE21EGAL 
SEVOLA - VOLUME AGRICULTURE SENEGAL 
VOLT = TOTAL VOLUME 
AVOLD - ADJUSTED AGRICULTURAL VOLUME OF PREVIOUS YEARYEAR MIVOLO MIVOLA RVOL MAVOLO MAVOLA 

1981 0.00 0.00 0.00 0.00 0.00 
1982 0.00 0.00 0.00 0 00 0.001983 0.00 0.00 0.00 0.00 0.00 
1984 0.00 0.00 0.00 0.00 0.00
1985 0.00 0.00 0.00 0.00 0.00 
1986 0.00 0.00 0.00 0.00 0.00 
1987 0.00 0.00 0.00 0.00 0.00 
1988 0.00 0.00 0.00 0.00 0.00 
1989 0.00 0.00 0.00 0.00 0.00
1990 0.00 0.00 0.00 0.00 0.00 
1991 0.00 0.00 0.00 0.00 0.CO 
1992 0.00 0.00 0.00 0.00 0.00 
1993 773.56 23.56 519.01 8.35 32.30 
1994 853.38 28.58 571.69 9.10 35.19 
1995 933.20 33.60 624.38 9.85 3E.08
1996 1013.02 38.62 677.05 10.60 40.971997 1092.83 43.64 729.73 11.35 43.86 
1998 1172.66 48.66 782.42 12.10 46.75 
1999 1252.47 53.68 835.10 12.85 49.64 
2000 1332.31 59.70 887.78 13.60 52.53 
2001 1484.44 61.57 988.63 15.07 56.38
2002 1636.59 64.43 1089.45 16.54 60.24 
2003 1788.75 67.30 1190.30 18.00 64.09 
2004 1940.28 70.17 1291.13 19.47 67.94 
2005 2093.03 73.04 1391.97 20.94 71.79
2006 2245.16 75.91 1492.80 22.41 75.64 
2007 2397.31 78.77 1593.63 23.88 79.50
2008 2549.47 81.64 1694.47 25.34 83.35 
2009 2701.59 84.51 1795.30 26.81 87.20 
2010 2853.75 87.38 1896.14 28.28 91.05 
2011 3005.91 90.25 1996.97 29.75 94.90
2012 3158.03 93.11 2097.81 31.22 98.76 
2013 3310.19 95.98 2198.64 32.68 102.61
2014 3462.31 98.85 2299.48 34.15 106.46 
2015 3614.47 101.72 2400.31 35.62 110.31 
2016 3766.63 104.59 2501.16 37.09 114.16 
2017 3918.75 107.45 2601.98 38.56 118.02 
2018 4070.91 110.32 2702.81 40.02 121.87 
2019 4223.03 113.19 2803.66 41.49 125.72 

PVOL 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

425.60 
425.60 
415.60 
425.60 
425.60 
425.60 
425.60 
425.60 
425.60 
425.60 
425.60 
425.60 
425.60 
425.60 
425.60 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

SEVOLO 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

30.48 
33.84 
37.20 
40.56 
43.92 
47.28 
50.64 
54.00 
59.58 
65.17 
70.75 
76.34 
81.92 
87.50 
93.09 
98.67 

1C4.26 
109.84 
115.42 
121.01 
126.59 
132.18 
137.76 
143.34 
148.93 
154.51 
160.10 

SEVOLA 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

55.84 
62.88 
69.92 
76.56 
84.00 
91.04 
98.08 

105.12 
106.18 
107.25 
108.32 
109.29 
110.46 
111.53 
112.59 
113.66 
124.73 
115.80 
116.86 
117.93 
119.00 
120.07 
121.14 
122.20 
123.27 
124.34 
125.41 

VOLT 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

924.09 
1022.96 
1121.85 
1220.72 
1319.59 
1844.08 
1942.95 
2041.86 
2208.82 
2375.82 
2542.82 
2709.78 
2876.78 
3043.74 
3210.74 
3377.73 
3544.70 
3711.70 
3878.69 
4045.66 
3787.05 
3954.02 
4121.01 
4288.01 
4454.98 
4621.97 
4788.94 

AVOLD 
0.00 
0.00 

49.12 
51.27 
53.42 
56.10 
58.79 
61.47 
64.16 
66.85 
81.80 
96.75 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

Figure 11.2b. NVOL.OUT 5 year delay
 



2020 

2021 

2022 

2023 

2024 

2025 

2026 

2027 

2028 

2029 

2030 


2031 


4375.19 

4527.34 

4679.47 

4831.63 

4983.75 

5135.91 

5288.06 

5440.19 

5592.34 

5744.47 

5896.63 


6048.78 


116.06 

118.93 

121.79 

124.66 

127.53 

130.40 

133.27 

136.13 

139.00 

141.87 

144.74 


147.61 


2904.48 

3005.33 

3106.16 

3207.00 

3307.83 

3408.67 

3509.50 

3610.33 

3711.17 

3812.00 

3912.84 


4013.67 


42.,,6 

44.43 

45.90 

47.36 

48.83 

50.30 

51.77 

53.24 

54.70 

56.17 

57.64 


59.11 


129.57 

133.42 

137.28 

141.13 

144.S8 

148.83 

152.68 

156.54 

160.39 

164.24 

168.09 


171.94 


0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 


0.00 


165.68 

171.26 

176.85 

182.43 

188.02 

131.82 

132.88 

133.95 

135.02 

136.09 

137.16 


138.22 


126.48 

127.55 

128.61 

129.68 

130.75 

137.80 

138.87 

139.94 

141.00 

142.07 

143.14 


144.21 


4955.93 

5122.93 

5289.90 

5456.89 

5623.86 

5790.85 

5957.85 

6124.81 

6291.81 

6458.78 

6625.77 


6792.77 


0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 

4, 
Fn 

Figure 11.2b. 
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NVOL.DAT
 

As in other data files, the first row of NVOL.DAT contains a number 
of Lines of comment followed by lines of comment identifying the data 
file. Each row conitains the following data read into MVOL.FTN using the 
FORMAT (ri,), )L [0.2). 

) JYEAR, 2) MIVOLO, 3) MIVOLA, 4) RVOL, 5) MAVOLO,
 
6) XAVOLA, 7) PVOL, 8) SEVOLO, 9) SEVOLA, 10) T'jL,
 
11) AVOID
 
Definitions of the above terms are given as follows:
 

JYEAR = project year
 
MIVOLO =Mali other navigation volumt (t km) 
MIVOLA =Mali agriculture navigation volume (t kin) 
RVOL = rail volume (t kni) replaced by navigation (for Mali) 
MAVOLO = Mauritania other navigation volume (t km) 
MAVOLA = MauriLalia gr icultu.e iiavigat ton volume (t ki) 
PVOL = phosphate volume (t im) 
SEVOLO = Senegal other naviga.tionl volume (t kin) 
SEVOLA = Senegal agriculture navigation volumne (t kin) 
TVOL = total volume (L km) 
AVOID = displaced agriculture volume due to navigation delay 

sector (t km). 
Columns 10 and 11 (TVOL and AVOID) are not read by the program NBEN.FTN. 

DELAY.DAT
 

Figures l2a and 12b show an example of the data file DELAY.DAT. 
The first Iline is the number of lines of comment, followed by the 
comment identifying the data file. For ecch project year there is a row 
of data containing estimates of the agricultural navigation volumes 
displaced by delay (if any) in implementing the navigation service. 
Each row ;ontains 1) year, 2) displaced agricultural navigation volume 
in Mali. 3) displaced agricultucal navigation volume in Mauritania, and 
4) displaced agricultaral navigation volu11e in Senegal. Each row is 
read in by NVOL.F'IN under the FORMAT (l0x, 3F10.2). 

Navigation Benefits Program NBEN 

Input data
 

The programn NBEN.FTN reads two data files NVOL.DAT and DELAY.DAT. 
Data in addition to these on the two files are entered interactively and
 
some data also are programmed directly into the model. 

Interactive data
 

The following information must be entered: 
L. The discount rate in decimal fraction form (default value is
 

0.05).
 
2. The project life in years (default value is 50 years).
 
3. The tariffs for alternative modes of transportation (CFAF/tkm) 

by sector and country are giqei1 in Tables 15 through 18 in Report 4 (USU 



* * ** .. f *** * ***** *** *** ** ** ***... .. ... ... .. ............ .... * . .. ....
OUTPUT FORM NVOL DELAYDAT FOR USE IN NBEN
AGRICULTURAL VOLUMES DURING NAVIGATION DELAY

YEAR MALI MAURITANIA SENEGAL
 

NAVIGATIONAL DELAY= 0 YEARS
 
1981 0.00 0.00 0.00
 
1982 0.00 0.00 0.00
 
1983 4.16 24.48 20.48
 
1984 4.69 24.38 22.21
 
1985 5.21 24.27 23.93
 
1986 5.87 24.15 26.09
 
1987 6.53 24.02 28.25
 
1988 0.00 0.00 0.00
 
1989 0.00 0.00 0.00

1990 0.00 0.00 
 0.00

1991 0.00 
 0.00 0.00
 
1992 0.00 0.00 
 0.00
 
1993 0.00 0.00 
 0.00
 
1994 0.00 0.00 
 0.00
 
1995 0.00 0.00 0.00
 
1996 0.00 0.00 0.00
 
1997 0.00 
 0.00 0.00
 
1998 0.00 0.00 0.00
 
1999 0.00 
 0.00 0.00

2000 0.00 0.00 0.00
 
2001 0.00 0.00 0.00
 
2002 0.00 0.00 0.00
 
2003 0.00 0.00 0.00

2004 0.00 0.00 0.00
 
2005 0.00 0.00 0.00
 
2006 0.00 0.00 0.00

2007 0.00 0.00 0.00
 
2008 0.00 0.00 0.00
 
2009 0.00 0.00 0.00
 
2010 0.00 0.00 
 0.00
 
2011 0.00 0.00 
 0.00
 
2012 0.00 0.00 0.00
 
2013 0.00 0.00 
 0.00

2014 0.00 0.00 0.00
 
2015 0.00 0.00 0.00
 
2016 0.00 0.00 0.00
 
2017 0.00 0.00 0.00
 
2018 0.00 0.00 0.00
 
2019 0.00 0.00 0.00
 

Figure 12a. Delay.DAT no delay
 



2020 

2021 

2022 

2023 

2024 

2025 

2026 

2027 

2028 

2029 

2030 

2031 


0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 


0.00 0.00
 
0.00 0.00
 
0.00 0.00
 
0.00 0.00
 
0.00 0,00
 
0.00 0.00
 
0.00 0.00
 
0.00 0.00
 
0.00 0.00
 
0.00 0.00
 
0.00 0.00
 
0.00 0.00
 

Figure 12a. Continued
 



OUTPUT FORM NVOL DELAY.DAT FOR USE IN NBEN
 
AGRICULTURAL VOLUMES DURING NAVIGATION DELAY
 

YEAR MALI MAURITANIA SENEGAL 
NAVIGATIONAL DELAY= 5.YEARS 

1981 0.00 0.00 0.00 
1982 0.00 0.00 0.00 
1983 4.16 24.48 20.48 
1984 4.69 24.38 22.21 
1985 5.21 24.27 23.93 
1986 5.87 24.15 26.09 
1987 6.53 24.02 28.25 
1988 7.18 23.89 30.40 
1989 7.84 23.76 32.56 
1990 8.50 23.63 34.72 
1991 13.52 26.52 41.76 
1992 18.54 29.41 48.80 
1993 0.00 0.00 0.00 
1994 0.00 0.00 0.00 
1995 0.00 0.00 0.00 
1996 0.00 0.00 .0.00 
1997 
1998 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

1999 0.00 0.00 0.00 
2000 0.00 0.00 0.00 
2001 0.00 0.00 0.00 
2002 0.00 0.00 0.00 
2003 0.00 0.00 0.00 
2004 0.00 0.00 0.00 
2005 0.00 0.00 0.00 
2006 0.00 0.00 0.00 
2007 0.00 0.00 0.00 
2008 0.00 0.00 0.00 
2009 0.00 0.00 0.00 
2010 0.00 0.00 0.00 
2011 0.00 0.00 0.00 
2012 0.00 0.00 01O0 
2013 0.00 0.00 0.00 
2014 0.00 0.00 0.00 
2015 0.00 0.00 0.00 
2016 
2017 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

2018 0.00 0.00 0.00 
2019 0.00 0.00 0.00 

Figure 12b. 5 year delay
 



2020 0.00 0.00 0.00 
2021 0.00 0.00 0.00 
2022 0.00 0.00 0.00 
2023 
2024 

0.00 
0.00 

0,00 
0.00 

0.00 
0.00 

2025 0.00 0.00 0.00 
2026 0.00 0.00 0.00 
2027 0.00 0.00 0.00 
2028 0.00 0.00 0.00 
2029 0.00 0.00 0.00 
2030 0.00 0.00 0.00 
2031 0.00 0.00 0.00 

F.n
 

Figure 12b. Continued
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1980). The following alternative modes of transportation are consid
ered: 

a. rail 
b. trucking for phosphate 
c. 	 trucking in Mali
 
d. 	 trucking in Mauritania
 
e. 	trucking in Senegal
 

4. 	NVOL program. The datum ei.'ered interactively is the delay 
of navigation in years (Default = 5 years). 

Algorithms of NBEN.FTN
 

Detailed navigation benefit model
 

The cost of the alternatives to project navigation are used to 
estimate the project navigation benefits as follows:
 

NYEA. SECTOR
 
SUMNB E DISF *(E U* NVOL. * FACT )-TP....... (14)


t=l t i=t 	 tI
 

in which
 
SUMNB = discounted total navigation benefiLs (CFAF)
 
NYEAR = project life in years
 
DISFt = discount factor in decimal form in year t
 
SECTOR = type of transport (agricultural, other, rail imports
 

replaced by navigation, and phosphate navigation
 
AL volumes for each country) th
 

i h
U= tariff for alternative mode of transport in the use
 
sector (CFAF/tkm)
 

NVOLi = quantity of navigation volume in the respective ith use
 
t sector in the ttE year (t km)
 

FACT i = 	factor to adjust navigation volume in tkm to account
 
for the distance difference between navigation and
 
the alternative mode identified by index i [R(rail), T
 
(trucking by road), TP (trucking phosphate by road)].
 

TPi 	 Foregone profits from displaced truck or rail transport
 
data not available.
 

The three adjustment factors which account for the distance
 
difference between navigation and alternative means of transport are as
 
follows:
 

FACTR = 750./925.
 

FACTT = .80
 
FACTTP = .893
 

in which
 
FACTR = ratio of distance by rail to distance by navigation
 
FACTT = ratio of distance by road to distance by navigation
 
FACTTP = ratio of distance b- road for trucking phosphate to
 

distance by 	navigation
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The calculation of navigation project benefits is performed separately 
for each use sector and for Mali imports by rail because the alternative 
modes ALand cost savings are different for each. Particular values 
for U. and FACT. are found in Tables 15 through 18 of Report 4. 

The navigation volume in each use sector is read in from the 
NVOL.DAT file (calculated by the NVOL prog ram). The NVOL.DAT file can 
be generated by harnd. T7he cost to agriculture of delayed navigation is 
calculated on the basis of the volume transported by road in each 
country during the delay period, multiplied by the appropriate tariff 
rate, as follows: 

NYEA RCAD = Z* 	 Ai NVOL.) ................... (15)
 

t Ii=lL
 

in which 
CAD = discounted cost of navigation delay to agriculture (CFAF) 
DkFt = discount factor in the tth year in decimal fraction form 
U. 	 cost of transportation of agricultural products by road in
 

the t 	 courtry (CFAF/t km)o 

ith 
NVOL i = 	 navigational volume transported by road in the country 
(t Lin) in the tth year 

Output
 

The output from the Navigational Benefits Model consists of three
 
files: NBEN.OUT (Figures 13a and 13b), NAVQ.DAT (Figures 14a and 14b
 
and AGCOST.DAT (Figures 1Sa and 15b).
 

NBEN.OUT. The NBEN.OUT indicates the navigational benefits for
 
each use sector (in CFAF). It consists of nine columns in the following
 
order: 1) year, 2) navigation benefits for Mali. 3) navigation benefits
 
for iports to Mali, 4) navigation benefits for Mauritania, 5)
 
navigation benefits for phosphate transport, 6) navigation benefits for
 
Senegal, 7) total agricultural navigation benefits, 8) total navigation
 
benefits, and 9) the total volume transported in tonne-kilometers. The
 
discounted project navigational volume and benefits, and the discount
 
rate also are given. Figure 13 shows a sample output. The time strean
 
of navigation volumes is discounted in order to calculate the user fee
 
for navigation.
 

NAVQ.DAT. The NAVQ.DAT output shows the total annual navigation
 
volumes for each state plus the annual totals. It consists of five
 
columns in the following order: 1) the total annual navigation volumes
 
for Mali, 2) the total annual navigation volume for Mauritania, 3) the
 
total annual navigation volume for Senegal, 4) the total annual
 
navigation volume for ali three states, and 5) the year. Figure 14
 
shows a sample output. NA.Q.DAT is used in the programs which calculate
 
project revenues. Total discounted quantities and benefits are also
 
given in NAVQ.DAT. NAVQ.DAT is used in the cost allocation subprogram
 
and user fee subprogram.
 

AGCOST.DAT. The AGCOST.DAT output shows the annual cost for trans
porting the agricultural products by alternative means of transport
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during those years in which navigation is delayed. It consists of two
 
columns: the year and the cost of transporting the agricultural volume 
by alternative means duriig that year. The discounted total agricul
tural costs due to the navigation delay and the discount rate also are 
given. This dLscounted total agricultural cost is subtracted from the 
total agricultural benefits so that navigation delays reduce agri
cultural net benefits. Figure 15 shows a sample output. AGCOST.DAT is 
used to adjus!. the total agricultural benefits for transportat-Lon costs, 
and also is used in the cost allocation programs. 



NAVIGATIONAL BENEFITS VALUES X1.E9 
THE FOLLOWING CODE IS USED FOR COLUME HEADINGS:MI FMALI, R = RAIL, MA = MAURTIANA, P - PHOSPHATE, SEN z SENEGAL N = NA"IGATION, TVOL TOTAL YEARLY VOLUME 

NAVIGATION VOLUMES BY COUNTRY ANt 
SECTOR 
 VOLUMES BY COUNTRY
YEAR MIBEN RBEN MABEN PBEN SELEN AGBEN NBEN TVOL MALI MAUR SEN
1981 0.00 0.00 0.00 0.00 
 0.00 0.00 0.00 0.00 
 0.00 0.00 0.00
1982 0.00 0.00 0.00 0.0( 
 0.00 0.00 0.00 0.00 
 0.00 0.00 0.00
1983 0.00 0.00 0.00 0.00 0.00 0.00 
 0.00 0.00 0.00 0.00 
 0.00
1984 0.00 0.00 0.00 
 0.00 0.00 0.00 0.00 
 0.00 0.00 0.00 0.00
1985 0.00 0.00 0.00 0.00 0.00 
 0.00 0.00 0.00 0.00 
 0.00 0.00
198G 0.00 0.00 0.00 0.00 0.00 
 0.00 0.00 0.00 0.00 
 0.50 0.00
1987 0.00 0.00 0.00 0.00 
 0.00 0.00 0.00 0.00 
 0.00 0.00 0.00
1988 6.98 3.65 0.91 0.00 
 0.82 1.41 8.70 0.54 
 0.00 0.00 0.00
1989 7.63 3.95 0.91 0.00 0.87 
 1.45 9.41 0.58 0.46 
 0.03 0.05
1990 8.27 4.24 0.91 
 0.00 0.93 1.50 10.11 0.63 0.50 0.03 0.05
1991 9.60 1.03
4.86 0.00 1.11 1.82 11.73 0.73 0.54 0.03 0.06
1992 10.93 5.48 1.14 
 0.00 1.28 2.14 13.35 0.83 0.63 0.03 
 0.07
1993 12.26 6.10 12.19 
 10.95 1.46 2.46 25.92 
 1.35 0.71 0.04 
 0.08
1994 13.60 6.72 12.31 10.95 1.63 
 2.78 27.54 1.45 0.80 0.47 0.09
1995 14.93 7.34 12.42 10.95 
 1.81 3.09 29.16 1.55 G.83 0.47 0.10
1996 16.26 7.96 12.53 10.95 1.98 
 3.41 30.77 1.65 0.97 0.47 0.11
1997 17.59 8.58 12.64 10.95 2.16 3.73 32.39 
 1.75 1.05 0.48 0.12
1998 18.92 9.20 12.75 10.95 2.33 
 4.05 34.01 1.84 1.14 
 0.48 0.13
1999 20.26 9.81 12.87 10.95 2.51 
 4.37 35.63 1.94 1.22 
 0.48 0.14
2000 21.59 10.44 12.98 10.95 2.69 4.69 37.25 
 2.04 1.31 0.49 0.15
2001 23.97 11.62 13.14 10.95 2.80 4.89 
 39.91 2.21 1.39 0.49 
 0.16
2002 26.36 12.81 13.30 10.95 2.91 
 5.09 42.58 2.38 1.55 
 0.50 0.17
2003 28.75 13.99 13.47 10.95 
 3.02 5.29 45.24 2.54 1.70 0.50 0.17
2004 31.13 15.18 13.63 
 10.95 3.14 5.49 47.90 
 2.71 1.j6 0.51 0.18
2005 33.52 16.37 13.79 10.95 
 3.25 5.69 50.56 2.88 2.01 
 0.51 0.19
2006 35.90 17.55 13.96 10.95 3.36 5.89 53.22 
 3.04 2.17 0.52
2007 38.29 18.74 14.12 10.95 3.47 
0.19
 

6.09 55.88 3.21 2.32 
 0.52 0.20
2008 40.68 19.92 3.34 0.00 3.58 6.29 
 47.60 2.95 2.48 
 0.53 0.21
2009 43.06 21.11 3.50 
 0.00 3.70 6.49 50.26 3.12 2.63 0.11 0.21
2010 45.45 22.29 3.67 0.00 3.81 
 6.69 52.92 3.29 2.79 
 0.11 0.22
2011 47.84 23.48 3.83 0.00 3.92 
 6.89 55.59 3.45 2.94 
 0.12 0.23
2012 50.22 24.66 3.99 0.00 
 4.03 7.09 5F.25 3.62 3.10 0.12 0.23
2013 52.61 25.85 4.16 O.Uo 4.15 
 7.29 60.91 3.79 3.25
2014 54.99 27.03 4.32 0.00 4.26 0.13 0.24
7.49 63.57 3.95 3.41 0.14 0.25
2015 57.38 28.22 4.48 
 0.00 4.37 7.69 66.23 4.12 3.56 0.14 0.25
2016 59.77 29.41 4.65 0.00 4.48 
 7.89 68.89 4.29 3.72 
 0.15 0.26
2017 62.15 30.59 4.81 0.00 4.59 
 8.09 71.56 4.45 3.87 0.15 0.27
2018 64.54 31.78 4.97 
 0.00 4.71 8.29 74.22 4.62 4.03 0.16 0.27
2019 66.92 32.96 5.14 0.00 8.49
4.82 76.83 4.79 4.18 0.16 
 0.28
2020 69.31 34.15 '.30 0.00 4.93 
 8.69 79.54 4.96 4.34 0.17 0.29
2021 71.70 35.33 5.46 0.00 5.04 
 8.89 82.20 5.12 4.49 
 0.17 0.29
2022 74.08 36.52 5.63 0.00 5.16 
 9.09 84.87 5.29 4.65 0.18 0.30
2023 76.47 37.70 5.79 0.00 
 5.27 9.29 87.53 5.46 4.60 0.18 0.31
2024 78.85 38.89 5.95 0.00 5.38 9.49 
 90.19 5.62 4.96 0.19 
 0.31
2025 81.24 40.07 6.12 
 0.00 4.55 9.79 91.91 5.79 5.11 0.39 0.32
2026 83.63 41.26 6.28 0.00 4.59 
 9.99 94.49 5.96 5.27 
 0.20 0.27
2027 86.01 42.45 
 6.44 0.00 4.62 10.19 97.08 6.12 5.42 0.20
2028 88.40 43.63 
 6.61 0.00 4.66 10.39 99.67 6.29 5.58 
0.27
 

0.21 0.27
2029 90.78 44.82 6.77 0.00 4.70 
 10.59 102.25 6.46 5.73 
 0.22 0.282030 93.17 46.00 6.93 0.00 4.73 
 10.79 104.84 6.63 5.89 
 0.22 0.28
DISCOUNTED TOTAL PROJECT NAVIGATIONAL BENEFITS = 530.080 X1E9

DISCOUNTED TOTAL PROJECT NAVIGATIONAL VOLUME = 31.389 X1E9
 
DISCOUNTED TOTAL AGRICULTURAL COSTS DUE TO NAVIGATION DELAY 
- 6.529 XI.E9
 
THE DISCOUNT RATE =0.05
 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
 

Figure 13a. NBEN.OUT no delay
 



NAVIGATIONAL BENEFITS VALUES X1.E9
 
THE FOLLOWING CODE IS USED FOR COLUME HEADINGS:
 

HI *MALI, R - RAIL, MA = MAURTIANA, P = PHOSPHATE, SEN - SENEGAL N - NAVIGATION, TVOL TOTAL YEARLY VOLUME 

YEAR 
NAVIGATION VOLUMES BY COUNTRY AND SECTOR 

MIBEN RBEN MABE1 PBEN SEBEN AGBEN NBEN TVOL 
VOLUMES BY COUNTRY 

MALI MAUR SEN 
1981 
1982 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

1983 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
1984 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
1985 
1986 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

1987 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
1988 
1989 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

1990 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
1991 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
1992 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
1993 12.26 6.10 1.25 0.00 1.46 2.46 14.97 0.92 0.00 0.00 0.00 
1994 
1995 
1996 

13.60 
14.93 
16.26 

6.72 
7.34 
7.96 

1.36 
1.47 
1.58 

0.00 
0.00 
0.00 

1.63 
1.81 
1.98 

2.78 
3.09 
3.41 

16.59 
18.21 

'19.83 

1.02 
1.12 
1.22 

0.80 
0.88 
0.97 

0.04 
0.04 
0.05 

0.09 
0.10 
0.11 

1997 17.59 8.58 1.70 0.00 2.16 3.73 21.45 1.32 1.05 0.05 0.12 
1998 
1999 

18.92 
20.26 

9.20 
9.82 

12.75 
12.87 

10.95 
10.95 

2.33 
2.51 

4.05 
4.37 

34.01 
35.63 

1.84 
1.94 

1.14 
1.22 

0.06 
0.48 

0.13 
0.14 

2000 21.59 10.44 12.98 10.95 2.69 4.69 37.25 2.04 1.31 0.49 0.15 
2001 23.97 11.62 13.14 10.95 2.80 4.89 39.91 2.21 1.39 0.49 0.16 
2002 26.36 12.81 13.30 10.95 2.91 5.09 42.58 2.38 1.55 0.50 0.17 
2003 
2004 
2005 

28.75 
31.13 
33.52 

13.99 
15.18 
16.37 

13.47 
13.63 
13.79 

10.95 
10.95 
10.95 

3.02 
3.14 
3.25 

5.29 
5.49 
5.69 

45.24 
47.90 
50.56 

2.54 
2.71 
2.88 

1.70 
1.86 
2.01 

0.50 
0.51 
0.51 

0.17 
0.18 
0.19 

Ln 
tn 

2006 
2007 
2008 

35.90 
38.29 
40.68 

17.55 
18.74 
19.92 

13.96 
14.12 
14.28 

10.95 
10.95 
10.95 

3.36 
3.47 
3.58 

5.89 
6.09 
6.29 

53.22 
55.88 
58.55 

3.04 
3.21 
3.38 

2.17 
2.32 
2.48 

0.52 
0.52 
0.53 

0.19 
0.20 
0.21 

2009 43.06 21.11 14.45 10.95 3.70 6.49 61.21 3.54 2.63 0.53 0.21 
2010 45.45 22.29 14.61 10.95 3.81 6.69 63.87 3.71 2.79 0.54 0.22 
2011 47.84 23.48 14.77 10.95 3.92 6.89 66.53 3.88 2.94 0.54 0.23 
2012 
2013 

50.22 
52.61 

24.66 
25.P5 

14.94 
4.16 

16.95 
0.00 

4.03 
4.15 

7.09 
7.29 

69.19 
60.91 

4.05 
3.79 

3.10 
3.25 

0.55 
0.56 

0.23 
0.24 

2014 54.99 27.03 4.32 0.00 4.26 7.49 63.57 3.95 3.41 0.14 0.25 
2015 57.38 28.22 4.48 0.00 4.37 7.69 66.23 4.12 3.56 0.14 0.25 
2016 
2017 

59.77 
62.15 

29.41 
30.59 

4.65 
4.81 

0.00 
0.00 

4.48 
4.59 

7.89 
8.09 

68.89 
71.56 

4.29 
4.45 

3.72 
3.87 

0.15 
0.15 

0.26 
0.27 

2018 64.54 31.78 4.97 0.00 4.71 8.29 74.22 4.62 4.03 0.16 0.27 
2019 66.92 32.96 5.14 0.00 4.82 8.49 76.88 4.79 4.18 0.16 0.28 
2020 69.31 34.15 5.30 0.00 4.93 8.69 79.54 4.96 4.34 0.17 0.29 
2021 71.70 35.33 5.46 0.00 5.04 8.89 82.20 " 5.12 4.49 0.17 C.29 
2022 74.08 36.52 5.63 0.00 5.16 9.09 81.87 5.29 4.65 0.18 0.30 
2023 76.47 37.70 5.79 0.00 5.27 9.29 87.53 5.46 4.80 0.18 0.31 
2024 78.85 38.89 5.95 0.00 5.38 9.49 90.19 5.62 4.96 0.19 0.31 
2025 81.24 40.07 6.12 0.00 4.55 9.79 91.91 5.79 5.11 0.19 0.32 
2026 83.63 41.26 6.28 0.00 4.59 9.99 94.49 5.96 5.27 0.20 0.27 
2027 86.01 42.45 6.44 0.00 4.62 10.19 97.08 6.12 5.42 0.20 0.27 
2028 88.40 43.63 6.61 0.00 4.66 10.39 99.67 6.29 5.58 0.21 0.27 
2029 90.78 44.82 6.77 0.00 4.70 10.59 102.25 6.46 5.73 0.22 0.28 
2030 93.17 46.00 6.93 0.00 4.73 i0.79 104.84 6.63 5.89 0.22 0.28 

DISCOUNTED TOTAL PROJECT NAVIGATIONAL BENEFITS - 481.620 X1E9 
DISCOUNTED TOTAL PROJECT NAVIGATIONAL VOLUME = 28.719 X1E9 
DISCOUNTED TOTAL AGRICULTURAL COSTS DUE TO NAVIGATION DELAY = 13.175 X1.E9 
THE DISCOUNT RATE =0.05 

Figure 13b. NBEN.OUT 5 year delay
 



38 50 3 
NUMBER OF LINES IN TITLE,YEARSAND COLUMNS READ BY REVENUE.FTN
 

NAVQ.DAT --
OUTPUT FROM NBEN USED IN REVENUE
THE FOLLOWING VALUES 
FOR INTERACTIVE VARIABLES 
WERE USED
DISCOUNT RATE 0.050 NUMBER OF YEARS 
 50AND THE FOLLOWING TARIFFS
RAIL= 14.50 TRUCKING PHOSPHATE= 28.80 TRUCK MALI= 27.70 TRUCK MAUR.= 38.40TRUCK SEN.= 21.10
 
THE FOLLOWING INPUT FILES WERE USED
 

OUTPUT FROM NVOL.FTN--NVOL.DAT FOR USE IN NBEN

THE FOLLOWING INPUT FILES WERE USED
 

NAVTAB.PRE INPUT FOR NVOL

BREAKDOWN OF NAVIGATIONAL VOLUMES DATAUNITS T-KM
 

OUTPUr FROM AREA.FTN USED A-' INPUT FOR AGBEN
VALUES OF OPTIONS USED FOR THIS RUN ARE

NEW DEVELOPMENT RATE 
 5000.TIME TO NEW DEVELOPMENT RATE 4.

NUMBER OF YEARS BEFORE THE FLOOD 
 9.
THE FOLLOWING VALUES WERE USED TO DISTRIBUTE HA DEVELOPED BETWEEN COUNTRIES
 
INITIAL MALI = 
.1666 MAUR .3436 SENEGAL .4898
TOTAL POSSIBLE HA IN MALI = 
23437.
 

FINIAL MAUR .4125 SENEGAL .5875
 
INITIAL AREAS MALI 
 270. MAUR 5305. SENEGAL 23230.
 

AGRICULTURAL AREAS DATA TABLE
YEAR RATE Al ARD ADD LuAF MALI MAUR
 

INTERACTIVE OPTION DELAY SET TO 
 0 YEARS
YEAR MIVOLO MIVOLA 
 RVOL MAVOLO MAVOLA 
.. ....... PVOL SEVOL
0 - *...............
 
n N* *N WN C nN we .
w~ew 


OUTPUT FORM NVOL DELAY.DAT FOR USE IN NBEN
AGRICULTURAL VOLUMES DURING NAVIGATION DELAY

YEAR MALI MAURITANIA SENEGAL


NAVIGATIONAL DELAY= 
 0 YEARS
 

TOTAL YEARLY NAVIGATIONAL VOLUMES
 
MALI MAURITANIA SENEGAL TOTAL YEAR
0.00 0.00 0.00 0.00 
 1981
0.00 0.00 
 0.00 0.00 
 1982
0.00 0.00 0.00 
 0.00 1983
0.00 0.00 0.00 
 0.00 1984
0.00 0.00 
 0.00 0.00 1985
0.00 0.00 0.00 0.00 
 1986
0.00 0.00 
 0.00 0.00 
 1:87
460960000.00 29480000.00 48340000.00 
 538780032.00 
 1988


501780000.00 29600000.00 
 51730004.00 583110016.00 1989
 

Figure 14a. NAVQ.DAT no delay
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542590016.00 29730000.00 5512000400 627440000,00 1990
 
621440000.00 33369998.00 65519996.00 726330048.00 1991
 
712269952.00 37010000.00 75920000.00 825200000.00 1992
 
797120000.00 466250016.00 86320000.00 1349689984.00 1993
 
881960000.00 469890016.00 96720000.00 1448560000.O0 1994
 
966800000.00 473529984.00 107120000.00 1547449984.00 1995
 
1051640000.00 477170016.00 117520008.00 1646320000.00 1996
 
1136470016.00 480809984.00 127920000.00 1745189888.00 1997
 
1221320064.00 484450016.00 138320000.00 1844080000.00 1998
 
1306150016.00 488089984.00 148720000.00 1942949888.00 1999
 
1391010048.00 491730016.00 159120016.00 2041859968.00 2000
 
15460098S6.00 497050016.00 165760016.00 2208819968.0 2001
 
1701020032.00 502380000.00 172420000.00 2375820032.00 2002
 
1856050048.00 507690016.00 179070000.00 2542820096.00 2003
 
2011050112.00 513010016.00 185730000.00 2709779968.00 2004
 
2166070016.00 518330016.00 192380000.00 2876780032.00 2005
 
2321069824.00 523650016.00 199030000.00 3043739904.00 2006
 
2476080128.00 528979968.00 205680000.00 3210739968.00 2007
 
2631109888.00 108690000.00 212330000.00 295212W22.00 2008
 
2786100224.00 114009992.00 218990000.00 3119100160.00 2009
 
2941129984.00 119330000.00 225640000.00 3286100224.00 2010
 
3096160000.00 124650000.00 232280000.00 3453090048.00 2011
 
3251140096.00 129979992.00 238940000.00 3620060160.00 2012
 
3406169856.00 135290016.00 245590000.00 3787049984.00 2013
 
3561160192.00 140610000.00 252250000.00 3954020096.00 2014
 
3716189952.00 145930000.00 258900000.00 4121009664.00 2015
 
3871219968.00 151250000.00 265540016.00 4288009728.00 2016
 
4026200064.00 156580000.00 272199968.00 4454980096.00 2017
 
4181230080.00 161890000.00 278850016.00 4621970432.00 2018
 
4336219648.00 167210000.00 285510016.00 4788939776.0 2019
 
4491250176.00 172530016.00 292160000.00 4955930112.00 2020
 
4646269952.00 177850000.00 298809984.00 5122930176.00 2021
 
4801260032.00 183180000.00 305460032.00 5289900032.00 2022
 
4956290048.00 188490000.00 312109984.00 5456890368.00 2023
 
5111279616.00 193810000.00 318770016.00 5623859712.00 2024
 
5266310144.00 199130000.00 269620032.00 5790850048.00 2025
 
5421329920.00 204450000.00 271750016.00 5957850112.00 2026
 
5576320000.00 209780000.00 273890016.00 6124810240.00 2027
 
5731339776.00 215090000.00 276020032.00 6291810304.00 2028
 
5886340096.00 220410000.00 278160000.00 6458779648.00 2029
 
6041370112.00 225730000.00 ?80300032.00 6625769984.00 2030
 
TOTALS 0.12540824E+12 0.11428069E+11 0.87425321E+10 0.14598131t:+12
 

Figure 14a. Continued
 

http:6625769984.00
http:80300032.00
http:225730000.00
http:6041370112.00
http:6458779648.00
http:278160000.00
http:220410000.00
http:5886340096.00
http:6291810304.00
http:276020032.00
http:215090000.00
http:5731339776.00
http:6124810240.00
http:273890016.00
http:209780000.00
http:5576320000.00
http:5957850112.00
http:271750016.00
http:204450000.00
http:5421329920.00
http:5790850048.00
http:269620032.00
http:199130000.00
http:5266310144.00
http:5623859712.00
http:318770016.00
http:193810000.00
http:5111279616.00
http:5456890368.00
http:312109984.00
http:188490000.00
http:4956290048.00
http:5289900032.00
http:305460032.00
http:183180000.00
http:4801260032.00
http:5122930176.00
http:298809984.00
http:177850000.00
http:4646269952.00
http:4955930112.00
http:292160000.00
http:172530016.00
http:4491250176.00
http:285510016.00
http:167210000.00
http:4336219648.00
http:4621970432.00
http:278850016.00
http:161890000.00
http:4181230080.00
http:4454980096.00
http:272199968.00
http:156580000.00
http:4026200064.00
http:4288009728.00
http:265540016.00
http:151250000.00
http:3871219968.00
http:4121009664.00
http:258900000.00
http:145930000.00
http:3716189952.00
http:3954020096.00
http:252250000.00
http:140610000.00
http:3561160192.00
http:3787049984.00
http:245590000.00
http:135290016.00
http:3406169856.00
http:3620060160.00
http:238940000.00
http:129979992.00
http:3251140096.00
http:3453090048.00
http:232280000.00
http:124650000.00
http:3096160000.00
http:3286100224.00
http:225640000.00
http:119330000.00
http:2941129984.00
http:3119100160.00
http:218990000.00
http:114009992.00
http:2786100224.00
http:212330000.00
http:108690000.00
http:2631109888.00
http:3210739968.00
http:205680000.00
http:528979968.00
http:2476080128.00
http:3043739904.00
http:199030000.00
http:523650016.00
http:2321069824.00
http:2876780032.00
http:192380000.00
http:518330016.00
http:2166070016.00
http:2709779968.00
http:185730000.00
http:513010016.00
http:2011050112.00
http:2542820096.00
http:179070000.00
http:507690016.00
http:1856050048.00
http:2375820032.00
http:172420000.00
http:502380000.00
http:1701020032.00
http:165760016.00
http:497050016.00
http:15460098S6.00
http:2041859968.00
http:159120016.00
http:491730016.00
http:1391010048.00
http:1942949888.00
http:148720000.00
http:488089984.00
http:1306150016.00
http:1844080000.00
http:138320000.00
http:484450016.00
http:1221320064.00
http:1745189888.00
http:127920000.00
http:480809984.00
http:1136470016.00
http:1646320000.00
http:117520008.00
http:477170016.00
http:1051640000.00
http:1547449984.00
http:107120000.00
http:473529984.00
http:966800000.00
http:1448560000.O0
http:96720000.00
http:469890016.00
http:881960000.00
http:1349689984.00
http:86320000.00
http:466250016.00
http:797120000.00
http:825200000.00
http:75920000.00
http:37010000.00
http:712269952.00
http:726330048.00
http:65519996.00
http:33369998.00
http:621440000.00
http:29730000.00
http:542590016.00


38 50 3 
NUMBER OF LINES IN TITLEYEARS,AND COLUMNS READ BY REVENUE.FTN
 

NAVQ.DAT --
OUTPUT FROM NBEN USED IN REVENUE
THE FOLLOWING VALUES 
FOR INTERACTIVE VARIABLES 
WERE USED
DISCOUNT RATE 0.050 NUMBER OF YEARS 50AND THE FOLLOWING TARIFFSRAIL= 14.50 TRUCKING PHOSPHATE= 28.80 TRUCK MALI= 27.70 TRUCK MAUR.= 38.4OtRUCK SEN.= 21.10 
THE FOLLOWING INPUT FILES WERE USED 

OUTPUT FROM NVOL.FTN--NVOL.DAT FOR USE IN NBENTHE FOLLOWING INPUT FILES WERE USED 

NAVTAB.PRE INPUT FOR NV'
BREAKDOWN OF NAVIGATIONAL VOLUMES DATAUNITS T-KM
 
OUTPUT FROM AREA.FTN USED AS INPUT FOR AGBEN
VALUES OF OPTIONS USED FOR THIS RUN ARE
NEW DEVELOPMENT RAlE 
 5000.TIME TO NEW DEVELOPMENT RATE 4.NUMBER OF YEARS BEFORE THE FLOOD 
 9.
THE FOLLOWING VALUES WERE USED TO DISTRIBUTE HA DEVELCED BETVEN COUNTRIES
INITIAL MALI = 
.1666 MAUR .3436 SENEGAL .4898
TOTAL POSSIBLE HA IN MALI 
= 23L437.

FINIAL MAUR .4125 SNEGAL .5875
INITIAL AREAS MALI 
 270. MAUR 
 5305. SENEGAL 23230.
 

AGRICULTURAL AREAS DATA TABLE
YEAR RATE Al ARD ADD AF 
 MALI MAUR
 

INTERACTIVE OPTION DELAY SET TO 
 5 YEARS
YEAR MIVOLO 
...................................... 

MIVOLA RVOL MAVOLO MAVOLA PVOL SEVOL 
OUTPUT FORM NVOL DELAY.DAT FOR USE IN NBEN
AGRICULTURAL VOLUMES DURING NAVIGATION DELAYYEAR MALI MAURITANIA SENEGALNAVIGATIONAL DELAY= 5 YEARS 

fhlf.. ...... ...... 

TOTAL YEARLY NAVIGATIONAL VOLUMES
MALI MAURITANIA SENEGAL

0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00 
0.00 0.00 0.00
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 

TOTAL 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

YEAR 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 

Figure 14b. NAVQ.DAT 5 year delay.
 



0.00 0.00 0.00 
 0.00 1990
0.00 0.00 
 0.00 0.00
0.00 0.00 0.00 
1991
 

0o00 1992
797120000.00 40650000.00 86320066.00 
 924090048.00 
 1993
881960000.00 
 44290000.00 
 96720000.OC 1022960000.00 1994
966800000.00 
 47930004.00 107120000.00 1121849084.00 
 1995
1051640000.00 
 51570004.00 
 117520008.00 1220720000.00 1996
1136470016.00 
 55210004.00 
 127920000.00 1319590016.00 
 1997
1221320064.00 484450016.00 
 138320000.00 1844080000.00 
 1998
1306150016.00 
 488089984.00 
 148720000.00 1942949888.00 
 1999
1391010048.00 491730016.00 
 159120016.00 2041859968.00 2000
1546009856.00 
 497050016.00 
 165760016.00 2208819968.00 2001
1701020032.00 
 502380000.00 
 172420000.00 2375820032.00
1856050048.00 507690016.00 2002
179070000.00 2542820096.00 
 2003
2011050112.00 513010016.00 185730000.00 
2709779968.00 
 2004
2166070016.00 
 518330016.00 
 192380000.00 2876780032.00 
 2005
2321069824.00 
 523650016.00 199030000.00 
3043739904.00
2476080128.00 528979968.00 205680000.00 
2006
 

3210739968.00
2631109888.00 534290048.00 2007
212330000.00 3377730048.00 
 2008
2786100224.00 
 539609984.00 
 218990000.00 3544699904.00 
 2009
2941129984.00 
 544929984.00 22564C000.00 
3711699968.00
3096160000.00 550249984.00 232280000.00 
2010
 

3878690048.00 
 2011
3251140096.00 
 555580032.00 
 238940000.00 4045659904.00
3406169856.00 2012
135290016.00 245590000.00 3787049984 00 
 2013
3561160192.00 
 140610000.00 
 252250000.00 3954020096.00 2014
3716189952.00 145930000.00 258900000.00 
4121009664.00 
 2015
3871219968.00 
 151250000.00 
 265540016.00 4288009728.00 2016
40262000614.00 156580000.00 272199968.00 
4454980096.00 
 2017
4181230080.00 161890000.00 
 278850016.00 4621970432.00 
 2018
4336219648.00 
 167210000.00 
 285510016.00 4788939776.00
4491250176.00 172530016.00 292160000.00 2019

4955930112.00 
 2020
4646269952.00 177850000.00 298809984.00 
5122930176.00 
 2021
4801260032.00 
 183180000.00 
 305460032.00 5289900032.00 
 2022
4956290048.00 188490000.00 312109984.00 
5456890368.00 
 2023
5111279616.00 
 193810000.00 
 318770016.00 5523859712.00 2024
5266310144.00 
 199130000.00 
 269620032.00 5790850048.00 2025
5421329920.01j 204450000.00 271750016.00 
59578F3112.00 
 2026
5576320000.00 
 209780000.00 
 273890016.00 6124810240.00 
 2027
5731339776.00 215090000.00 276020032.00 
6291810304.00 
 2028
5886340096.00 220L10000.00 
 278160000.00 6458779648.00 
 2029
6041370112.00 
 225730000.00 
 286300032.00 6625769984.00 
 2030
TOTALS 0.12256320E+12 0.11268880E+11 
 0.84459013E+10 
 0.14268044E+12
 

Figure 14b. Continued
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AGCOST.DAT --
OUTPUT FROM NEEN INTERACTIVE
DISCOUNT RATE 0.050 NUMBER OF YEARS 

JiP'rT FOR COST ALLOCATION

50AND HE 'OLLOWING TARIFFS
RAIL= 14.50 TRUCKING PHOSPHATE- 28.80 TRUCK tW-I= 27.70 TRUCK MAUR.= 38.40TRUCK SEN.= 21.10
n.............................................
n n n n 
 . .... .....
..............


OUTPUT FROM NVOL.FTN--NVOL.DAT FOR USE IN NBEN
THE FOLLOWING INPUT FILES WERE USED
 

NAVT:'9.PRE INPUT FOR NVOL

BREAKDOWN OF NAVIGATIONAL VOLUMES DATAXNITS T-KM
 

OUTPUT FROM AREA.FTN USED AS INPUT FOR AGBEN
VALUES OF OPTIONS USED FOR THIS RUN ARE
NEW DEVELOPMENT RATE 
 5000.TIME TO NEW DEVELOPMENT RATE 4.

NUMBER OF YEARS BEFORE THE FLOOD 
 9.
THE FOLLOWING VALUES WERE USED TO DISTRIBUTE HA DEVELOPED BETWEEN COUNTRIES
INITIAL MALI = 
.1666 MAUR .3436 SENEGAL .4898
TOTAL POSSIBLE HA IN MALI = 23437.

FINIAL MAUR .4125 SLNEGAL .5875
INITIAL AREAS MALI 
 270. MAUR 5305. SENEGAL 23230.
 

AGRICULTURAL AREAS DATA TABLE
YEAR RATE 
 AI ARD 
 ADD AF MALI MAUR
 

INTERACTIVE OPIION DELAY SET TO 0 YEARS O

YEAR MIVOLO MIVOLA RVOL 
 MAVOLO MAVOLA 
 PVOL SEVOL
 

OUTPUT FORM NVOL DELAY.DAT FOR USE IN NBEN
AGRICULTURAL VOLUMES DURING NAVIGATION DELAY
 
YEAR MALI MAURITANIA SENEGAL
 

NAVIGATIONAL DELAY= 
 0 YEARS
 

YEAR COSTS
 
1981 O.OOE-OI
 
1982 O.OOE-01
 
1983 1.49E+09
 
1984 1.53E+09
 
1985 1.58E+09
 
1986 1.64E+09
 
1987 1.70E+09
 
1988 O.OOE-01
 
1989 O.OOE-O1
 
1990 O.OOE-O
 
1991 O.OOE-O1
 

Figure 15a. AGCOST.DAT
 



1992 O.OOE-Ol
 
1993 O.OOE-OI
 
1994 O.OOE-O1
 
1995 0.OOE-OI
 
1996 O.OOE-O1
 
1997 O.OOE-O1
 
1998 O.OOE-O1
 
1999 O.OOE-O1
 
2000 O.OOE-O1
 
2001 O.OOE-O1
 
2002 0.OOE-O1
 
2003 O.OOE-0I
 
2004 O.OOE-01
 
2005 O.OOE-O1
 
2006 O.OOE-O1
 
2007 O.OOE-O1
 
2008 O.OOE-O1
 
2009 O.OOE-O1
 
2010 O.OOE-O1
 
2011 0.OOE-O1
 
2012 O.OOE-O1
 
2013 O.OOE-O
 
2014 0.OOE-O1
2015 O.OOE-O1 

2016 O.OOE-OI
 
2017 O.OOE-OI
 
2018 O.OOE-O1
 
2019 OOOE-O1
 
2020 O.OOE-01
 
2021 O,OOE-O1

2022 0.OOE-O1
 
2023 O.OOE-O1
 
2024 0.OOE-O
 
2025 O.OOE-O1
 
2026 O.OOE-OI
 
2027 0.OOE-O1
 
2028 O.OOE-O1
 
2029 O.OOE-O1
 
2030 O.OOE-01


6529140224. = DISCOUNTED TOTAL AGRICULTURAL COSTS DUE TO DELAY
THE COST SHOWN ABOVE SHOULD BE S'JBTRACTED FROM THE TOTAL AGRICULTURAL BENEFITS!
 
THE DISCOUNT RATE =0.05
 

ON
 

Figure 15a. Continued
 



AGCOST.DAT -- OUTPUT FROM NBEN IN-ERACTIVE INPUT FOR COST ALLOCATION
DISCOUNT RATE 0.050 NUMBER OF YEARS 
 50AND THE FOLLOWING TARIFFS
RAIL= 1.50 TRUCKING PHOSPHATE= 28.80 TRUCK MALI= 27.70 TRUCK MAUR,= 38.40TRUCK SEN.= 21.10
 
OUTPUT FRON NVOL.FTN--NVOL.DAT FOR USE IN NBEN
THE FOLLOWING INPUT FILES WERE USED
 

NAVTAB.PRE INPUT FOR NVOL
BREAKDOWN OF NAVIGATIONAL VOLUMES DATAAUNITS T-KM
 

OUTPUT FROM AREA.FTN USED AS INPUT FOR AGBEN
VALUES OF OPTIONS USED FOR THIS RUN ARE
NEW DEVELOPMENT RATE 
 5000.TIME TO NEW,DEVELOPMENT RATE
NUMBER OF YEARS BEFORE THE FLOOD 
4.
 

9.
THE FOLLOWING VALUES WERE USED TO DISTRIBUTE HA DEVELOPED BETWEEN COUNTRIESINiTIAL MALI 
= .1666 MAUR .343f SENEGAL .4898TOTAL POSSIBLE 
A IN MALI = 23437. 
FINIAL 
MAUR .4125 SENEGAL .5875
INITIAL AREAS MALI 
 270. MAUR 5305. SENEGAL 23230.
 

AGRICULTURAL AREAS DATA TABLE
YEAR RATE 
 Al ARD ADD AF 
 MALI MAUR
 

INTERACTIVE OPTION DELAY SET 10 
N'3
 

5 YEARS
YEAR MIVOLO MIVOLA 
 RVOL MAVOLO MAVQA 
 PVOL SEVOL
 
OUTPUT FORM NVOL DELAY.DAT FOR USE IN NBEN
AGRICULTURAL VOLUMES DURING NAVIGATION DELAY
YEAR 
 MALI MAURITANIA SENEGAL
NAVIGATIONAL DELAY= 
 5 YEARS
 

YEAR COSTS
 
1981 O.OOE-01
 
1982 O.OOE-O1
 
1983 1.49E+09
 
1984 1.53E+09
 
1985 1.58E+09
 
1986 1.L4E09
 
1987 1.70E+09
 
1988 1.76E+09
 
1989 1.82E+09
 
1990 1.88E+09
 
1991 2.27E+09
 

Figure 15b. AGCOST.DAT 5 year delay.
 



1992 2.67E+09
 
1993 U.00E-01
 
1994 0.OOE-O1
 
1995 O.OOE-O1
 
1996 O.OOE-O1
 
1997 O.OOE-O1
 
1998 O.OOE-01
 
1999 O.OOE-O1
 
2000 O.OOE-Ol
 
2001 O.OOE-01
 
2002 O.OOE-01
 
2003 O.OOE-01
 
2004 O.OOE-O1
 
2005 O.OOE-01
 
2006 0.00E-O1
 
2007 O.OOE-O1
 
2008 O.OOE-O1
 
2009 O.OOE-01
 
2010 O.OOE-O1
 
2011 O.OOE-01
 
2012 O.OOE-01
 
2013 O.OOE-OI
 
2014 O.OOE-Ol
 
2015
2016 O.OOE-OI
0.OOE-O1
 
2017 O.OOE-01
 
2018 O.OOE-01
 
2019 O.OOE-01
 
202 O.OOE-01
 
2021 O.OOE-OI
 
2022 O.OOE-01
 
2023 O.OOE-O1
 
2024 O.OOE-01
 
2025 0.OOE-OI
 
2026 0.OOE-O1
 
2027 O.OOE-01
 
2028 O.OOE-01
 

2029 0.OOE-01
 
2030 O.OOE-01
 

.13175L0352E+11 = DISCOUNTED TOTAL AGRICULTURAL COSTS DUE TO DELAY
THE COST SHGWIJ ABOVE SHOULD BE SUBTRACTED FROM THE TOTAL AGRICULTURAL BENEFITS!

THE DISCOUNT RATE =0.05 

Figure 15b. Continued
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ENERGY BENEFITS
 

Energy Benefits Submodel (ENBEN)
 

As in the case of the navigation, energy (power) benefits may be 
indeterminate. Both household consumers and mines are expected to use
 
the power. Benefits to households are difficult to measure, even given
 
adequate data bases. The mining industry has not been examined in
 
detail for profitability. Consequently, power benefits are calculated
 
on the basis of the best aiternative project which, for this case, is
 
thermal generation. Estimates for the 1980 costs cf developing 800
 
gigawatt hours of thermal power, which would supply both households and 
mines, were obtained by updating cost estimates available from several 
project reports including those of Groupement Manantali, OMVS, and 
others. These dqta are preliminary estimates, at best, and should be 
updated as further information becomes available. The Energy Benefit 
Submodel, ENGBEN.FTN, requires one data table, ENERGY.PRE, and some
 
interactive data.
 

Energy consumed
 

Energy consumed depends upon the use sector for which electricity 
is provided. Energy is used in mining in Senegal and domestic users in 
urban areas of Mali. Consumption rates are taken from Report 4 of the 
Senegal River Co't Allocation Study (USU 1980). Figure 16 (the
 
ENERGY.PRE file) shows the energy development rate used for the Energy
 
Submodel in the demonstration run. In Report 5 (USU 1981) it was
 
assumed that 60 percent of the power consumption was provided for the
 
domestic sector and 40 percent for the iron mine sector. However,
 
because transmission losses were estimated to be approximately 16
 
percent 	 higher for mining use than for the urban, the power at the dam 
site is 	apportioned 56.4 percent to urban and 43.6 percent to mining.
 

In the delayed case, energy production and consumption are assumed
 
to Oe postponed until 1997 in accordance with Report 5 (USU 1981).
 
However, as in the case of navigation, no delay in the investment costs 
for infrastructure capital or benefits is considered for purposes of 
allocating the Joint costs.
 

Detailed energy benefit model
 

Energy benefits are calculated by:
 

NYEAR
 
=SUMEB 	 E DISF * (Z U. * ENERGY. ) ............. (16) 

t=l it 

in which
 
SUMEB = present value of the streaqi of future benefits (CFAF)
 

DISF t = discount factor, [(I) I 
Ui = cost of thermal power+or the ith uie sector (CFAF/k wh) 



5,50, !LINES OF HEADING; NUMBER OF YEARS

ENERGY.PRE 
 DATA FILE FOR POER BENEFIT PROGRAM BENPWR

THESE ARE THE VALUES USED BY DAVE BOWLES FOR REPORT 5
 
(EXCEPT TO OBTAIN 261 E 9 BENEFITS DAVE BOWLES STARTED
 
ENERGY GENERATION IN 1989, 151 GW WAS

OF 1995) 


0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 


151000000.00 

360000000.00 

439000000.00 

538000000.00 

567000000.00 

596000000.00 

634000000.00 

672000000.00 

7100G00O0.00 

738000000.00 

788000000.00 

800000000.00

800000000.00 

800000000.00
 
800000000.00
 
800000000.00
 
800000000.00
 
800000000.00
 
800000000.00
 
800000000.00
 
800000000.00
 
800000000.00
 
800000000.00
 
800000000.00
 
800000000.00
 
800000000.00
 
800000000.00
 
800000000.00
 
800000000.00
 
800000000.00
 

Figure 16. ENERGY.PRE
 

1981 

1982 

1983 

1984 

1985 

1986 

1987 

1988 

1989 

1990 

1991 

1992 

1993 

1994 

1995 

1996
 
1997
 
1998
 
1999
 
2000
 
2001
 

IN 1989 INSTEAD
 
800000000.00
 
800000000.00
 
800000000.00
 
800000000.00
 
800000000.00
 
800000000.00
 
800000000.00
 
800000000.00
 
800000000.00
 
800000000.00
 
800000000.00
 
800000000.00
 
800000000.00
 
800000000.00
 
800000000.00
 
800000000-00
 

http:800000000.00
http:800000000.00
http:800000000.00
http:800000000.00
http:800000000.00
http:800000000.00
http:800000000.00
http:800000000.00
http:800000000.00
http:800000000.00
http:800000000.00
http:800000000.00
http:800000000.00
http:800000000.00
http:800000000.00
http:800000000.00
http:800000000.00
http:800000000.00
http:800000000.00
http:800000000.00
http:800000000.00
http:800000000.00
http:800000000.00
http:800000000.00
http:800000000.00
http:800000000.00
http:800000000.00
http:800000000.00
http:800000000.00
http:800000000.00
http:800000000.00
http:800000000.00
http:800000000.00
http:788000000.00
http:738000000.00
http:7100G00O0.00
http:672000000.00
http:634000000.00
http:596000000.00
http:567000000.00
http:538000000.00
http:439000000.00
http:360000000.00
http:151000000.00
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AL = number of use sectors, 2 in model run 
ENERGY i t = energy consumed by thit ith use sector ial the tth year 

= Total * PCi 
Total = total energy onsumed during ith year (k~h)
PCi = fraction of total energy used in use sector i in the tth 

year 

Input data format for ENBEN (ENERGY.PRE)
 

Figure 16 shows an example ENERGY.PRF data file. The first line
 
contains two integers, 1) the number of lines of comment which preface
the data file, and 2) the number of years of project data to be read 
in. The number of lines of comment and the number of years of data 
should be entered in free format. Next are the lines of comments which 
are read in using the FORMAT (80AI). Then for each project year the 
total energy consumed in that year (in kwh) is read i using Format 
(F15.2). The final column, the year, is not read by the stliodel, but 
this information is included to make the 
file more understandable.
 

In addition to contained
the energy development rate in ENERGY.PRE,
 
the user must interactively supply the proportion of energy consumed
 
among sectors as well as the alternative thermal power cost. If the
 
default data are used, no change is required in ENERGY.PRE. For energy

development rates other than the default, the user must supply the
 
proportions of effective 
energy use among sectors, interactively, as
 
well as the alternative thermal power cost. The user must also enter 
the length of delay in starting the energy services. The default value 
is 7 years (used in Report 5). When the user.is calcuiating the cost. 
allocation 0 delay should be entered. All of these 
required data inputs
 
are prompted by the program. Defaults are 43.6 percent for mining and 
56.4 percent for urban consumption, 31.28 CFAF/kwh for thermal power,
 
and a delay until 1997.
 

Output of ENBEN Model
 

Two data files are output from the Energy Benefits Model. The
 
first is PWQ.DAT (Figures 17a and 17b) which lists each year's energy 
consumption by use sector as used for the calculation of project
 
revenues (REVENU.FTN). PWQ.DAT also contains 
discounted quantities and
 
benefits. The second data file ENGBEN.OUT (Figures 18a and 18b) lists
 
the annual quantities and benefits, and the total discounted quantities
 
and benefits for energy production. The discounted benefits and
 
quantities are read by the Cout Allocation and User Fees Submodels from 
the file PWQ.DAT.
 



13 50 3
 
* . .if . .. . . . w-... .. ..
 
FILE PWAQ.DAT OUTPUT FROM ENERGY BENEFIT PROGRAM
UNDISCOUNIED YEARLY QUANTITIES USED TO 
CALCULATE REVENUE


DISCOUNT RATE = 5.000C001E-02 ALTERNATIVE ENERGY COST 

% MALI = 
0.5645 % MAUR = 0.0000 % SENEGAL = 0.4355
THE FOLLOWING INPUT FILE WERE USED IN ENGBEN
 

ENERGY.PRE 
 DATA FILE FOR POWER BENEFIT PROGRAM BENPWR

THESE ARE THE VALUES USED BY DAVE BOWLES FOR REPORT 5
 
(EXCEPT TO OBTAIN 261 E 9 BENEFITS DAVE BOWLES STARTED
 
ENERGY GENERATION IN 1989, 151 GW WAS 
IN 1989 INSTEAD
 
OF 1995)
 
ENERGY DELAY = 0
MALI MAURITANIA SENEGAL 
 TOTAL
0.00 0.00 
 0.00 0.00


0.00 0.00 0.00 
 0.00

0.00 0.00 
 0.00 0.00

0.00 0.00 0.00 0.00

0.00 0.00 
 0.00 0.00

0.00 0.00 
 0.00 0.00

0.00 0.00 
 0.00 0.00
0.00 0.00 
 0.00 0.00
85239496.00 
 0.00 65760500.00 151000000.00 


203219984.00 
 0.00 156780000.00 360000000.00 

247815488.0o 
 0.00 191184496.00 439000000.00

303700992.U6 
 0.00 234298992.00 538000000.00

320071488.00 
 0.00 246928496.00 567000000.00
336441984.00 
 0.00 259558000.00 596000000.00

357892992.00 
 0.00 276107008.00 634000000.00
379343968.00 
 0.00 292656000.00 672000000.00
400794976.00 
 0.00 309204992.00 710000000.00 

416600992.00 
 0.00 321399008.00 738000000.00

444825984.00 
 0.00 3431739814.00 788000000.00

451599968.00 
 0.00 348400000.00 800000000.00

451599968.00 
 0.00 348-400000.00 800000000.00
451599968.00 
 0.00 348400000.00 800000000.00 

451599968.00 
 0.00 348400000.00 800000000.00 

451599968.00 
 0.00 348400000.00 800000000.00

451599968.00 
 0.00 .348400000.00 800000000.00

451599968.00 
 0.00 348400000.00 800000000.00
451599968.00 
 0.00 348400000.00 800000000.00 

451599968.00 
 0.00 348400000.00 800000000.00
451599968.00 
 0.00 3L48400000.00 800000000.00

451599968.00 
 0.00 348L00000.00 800000000.00

451599968.00 
 0.00 3481400000.)0 SO0000000.00

451599968.00 
 0.00 348400000.00 800000000.00

451599968.00 
 0.00 348400000.0 800000000.00 


Figure 17a. PWQ.DAT no delay
 

f.....
....................
 

31.28000
 

1
 
2
 
3
 
4
 
5
 
6
 
7
 
8
 
9
 
10
 
11
 
12
 
13
 
14
 
15
 
16
 
17
 
18
 
19
 
20
 
21
 
22
 
23
 
24
 
25
 
26
 
27
 
28
 
29
 
30
 
31
 
32
 
33
 

http:800000000.00
http:451599968.00
http:800000000.00
http:348400000.00
http:451599968.00
http:SO0000000.00
http:451599968.00
http:800000000.00
http:348L00000.00
http:451599968.00
http:800000000.00
http:3L48400000.00
http:451599968.00
http:800000000.00
http:348400000.00
http:451599968.00
http:800000000.00
http:348400000.00
http:451599968.00
http:800000000.00
http:348400000.00
http:451599968.00
http:800000000.00
http:451599968.00
http:800000000.00
http:348400000.00
http:451599968.00
http:800000000.00
http:348400000.00
http:451599968.00
http:800000000.00
http:348400000.00
http:451599968.00
http:800000000.00
http:348-400000.00
http:451599968.00
http:800000000.00
http:348400000.00
http:451599968.00
http:788000000.00
http:3431739814.00
http:444825984.00
http:738000000.00
http:321399008.00
http:416600992.00
http:710000000.00
http:309204992.00
http:400794976.00
http:672000000.00
http:292656000.00
http:379343968.00
http:634000000.00
http:276107008.00
http:357892992.00
http:596000000.00
http:259558000.00
http:336441984.00
http:567000000.00
http:246928496.00
http:320071488.00
http:538000000.00
http:234298992.00
http:303700992.U6
http:439000000.00
http:191184496.00
http:247815488.0o
http:360000000.00
http:156780000.00
http:203219984.00
http:151000000.00
http:65760500.00
http:85239496.00


451599968.00 
451599968.00 
451599968.00 

0.00 
0.00 
0.00 

348400000.00 
348400000.00 
348400000.00 

800000000.00 
800000000.00 
800000000.0 

34 
35 
36 

451599968.00 
451599968.00 
451599968.00 
451599968.00 

0.00 
0.00 
0.00 
0.00 

348400000.00 
348400000.00 
31800000.00 
348400000.00 

800000000.00 
800000000.00 
80000C000.00 
800000000.00 

37 
38 
39 
40 

451599968.00 
451599968.00 
451599968.00 
451599968.00 
451599968.00 
451599968.00 
451599968.00 
451599968.00 
451599968.00 
451599968.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

348400000.00 
348400000.00 
348400000.00 
348400000.00 
348400000.00 
348400000.00 
348400000.00 
348400000.00 
348400000.00 
348400000.00 

800000000.00 
800000000.00 
800000000.00 
800000000.00 
800000000.00 
800000000.00 
800000000.00 
800000000.00 
800000000.00 
800000000.00 

41 
42 
43 
44 
45 
46 
47 
48 
49 
50

TOTALS .1749555405E+ll .0000000000 
 .1349714742E+ll .30993000L45E+ll
 

Figure 17a. Continued
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FILE PWO.DAT OUTPUT FROM ENERGY BENEFIT PROGRAM

UNDISCOUNTED YEARLY OUANTI1IES USED TO 
CALCULATE REVENUE
DISCOUNT RATE = 5.0000001E-02 ALTERNATIVE ENERGY COST 
 31.28000
% MALI = 0.5&45 % MAUR = 0.0000 % SENEGAL = 0.4355

THE FOLLOWING INPUT FILE WERE USED IN ENGBEN


ENERGY.PRE 
 DATA FILE FOR POWER BENEFIT PROGRAM BENPWR
THESE ARE 1hE VALUES USED BY DAVE BOWLES FOR REPORT 5

(EXCEPT TO OBTAIN 261 E 9 BENEFITS DAVE BCA.LES STARTED
 
ENERGY GENERATION IN 1989, 151 GW WAS 
IN L989 INSTAEAD
 
OF 1995)

ENERGY DELAY 

MALI 


0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.0) 

0.00 

0.00 


85239496.00 

203219984.00 

247815488.00 

303700992.00 

320071488.00 

336441984.00 

357892992.00 

379343968.00 

400794976.00 

41.6600992.00 

444825984.00 

451599968.00 

451599968.00 

451599968.00 

451599968.00 

451599968.00 

451599968.00 


7
 
MAURITANIA 


0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 


Figure 17b. PWQ.DAT 7 year delay
 

SENEGAL 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 


65760500.00 

15678C000.00 

191184496.00 

234298992.00 

246928496.00 

259558000.00 

276107008.00 

292656000.00 

3092041992.00 

341399008.00 

343173984060 

348400000.00 

348400000.00 

348400000.00 

348400000.00 

348400000.00 

348400000.00 


TOTAL
 
0.00 1
 
0.00 2
 
0.00 3
 
0.00 4
 
0.00 5
 
0.00 6
 
0.00 7
 
0.00 8
 
0.00 9
 
0.00 10
 
0.00 11
 
0.00 12
 
0.00 13
 
0.00 14
 

151000000.00 15
 
360000000.00 16
 
439000000.00 17
 
538000000.00 18
 
567000000.00 19
 
596000000.00 20
 
634000000.00 21
 
772000000.00 22
 
7J000000.00 23
 
738000000.00 24
 
788000000.00 25
 
800000000.00 26
 
800000000.00 27
 
800000000.00 28
 
80000C000.00 29
 
800000000.00 30
 
800000000.00 31
 

http:800000000.00
http:800000000.00
http:80000C000.00
http:800000000.00
http:800000000.00
http:800000000.00
http:788000000.00
http:738000000.00
http:7J000000.00
http:772000000.00
http:634000000.00
http:596000000.00
http:567000000.00
http:538000000.00
http:439000000.00
http:360000000.00
http:151000000.00
http:348400000.00
http:348400000.00
http:348400000.00
http:348400000.00
http:348400000.00
http:348400000.00
http:341399008.00
http:3092041992.00
http:292656000.00
http:276107008.00
http:259558000.00
http:246928496.00
http:234298992.00
http:191184496.00
http:15678C000.00
http:65760500.00
http:451599968.00
http:451599968.00
http:451599968.00
http:451599968.00
http:451599968.00
http:451599968.00
http:444825984.00
http:41.6600992.00
http:400794976.00
http:379343968.00
http:357892992.00
http:336441984.00
http:320071488.00
http:303700992.00
http:247815488.00
http:203219984.00
http:85239496.00


451599968.00 

451599968.00 

451599968.00 

451599968.00 

451599968.00 

4515(968.00 

451599968.00 

451599968.00 

451599968.00 

451599968.00 

451599968.00 

451599968.00 

451599968.00 

451599968.00 

451599968.00 

451599968.00 

451599968.00 

451599968.00 

451599968.00 


0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 


TOTALS .1478595277E+I.0000000 


Figure 17b. Continued
 

348400000.00 800000000.00 
 32
 
348400000.00 800000000.00 
 33
 

34
348400000.00 800000000.00 

348400000.00 800000000.00 
 35
348400000.00 800000000.00 
 36
 
348400000.00 800000000.00 
 37
 
3LI8400000.00 800000000.00 38

348400000.00 800000000.00 
 39
 
348400000.00 800000000.00 
 40

3481400000.00 800000000.00 
 41
 
348400000.00 800000000.00 42
 

43
348400000.00 800000000.00 

348400000.00 800000000.00 
 44
 
348400000.00 800000000.00 
 45
 
348400000.00 800000000.00 46

348400000.00 800000000.00 47
 
348400000.00 800000000.00 48
 

49
348400000.00 800000000.00 

348400000.00 800000000.00 
 50
 

.I140704973E+II .2619300045E+ii
 

http:800000000.00
http:348400000.00
http:800000000.00
http:348400000.00
http:800000000.00
http:348400000.00
http:800000000.00
http:348400000.00
http:800000000.00
http:348400000.00
http:800000000.00
http:348400000.00
http:800000000.00
http:348400000.00
http:800000000.00
http:348400000.00
http:800000000.00
http:348400000.00
http:800000000.00
http:3481400000.00
http:800000000.00
http:348400000.00
http:800000000.00
http:348400000.00
http:800000000.00
http:3LI8400000.00
http:800000000.00
http:348400000.00
http:800000000.00
http:348400000.00
http:800000000.00
http:348400000.00
http:800000000.00
http:348400000.00
http:800000000.00
http:348400000.00
http:800000000.00
http:348400000.00
http:451599968.00
http:451599968.00
http:451599968.00
http:451599968.00
http:451599968.00
http:451599968.00
http:451599968.00
http:451599968.00
http:451599968.00
http:451599968.00
http:451599968.00
http:451599968.00
http:451599968.00
http:4515(968.00
http:451599968.00
http:451599968.00
http:451599968.00
http:451599968.00
http:451599968.00


Figure 18a. 


ENERGY OUTPUT 
VALUES XI.E9 

UNDISCOUNTED BENEFIT 
 QUANTITY 
 MALI 


0.000 
 0.000 
 0.000 

0.000 
 0.000 
 0.000 

0.000 
 0.000 
 0.000 

0.000 
 0.000 
 0.000 

0.000 
 0.000 
 0.000 

0.300 
 0.000 
 0.000 

0.000 
 0.000 
 0.000 

0.000 
 0.000 0.00) 

4.723 
 0.151 0.0((


11.261 
 0.360 
 0.08S 

13.732 
 0.439 
 0.203 

16.829 
 0.538 
 0.248 

17.736 
 0.567 
 0.304 

18.643 
 0.596 
 0.320 

19.232 
 0.634 
 0.336 

21.020 
 0.672 
 0.358 

22.209 
 0.710 
 0.379 

23.085 
 0.738 
 0.401 

24.649 
 0.788 
 0.417 

25.024 
 0.800 
 0.445 

25.024 
 0.800 
 0.452

25.024 
 0.800 
 0.452 

25.024 
 0.800 
 0.452 

25.024 
 0.800 
 0.452 

25.024 
 0.800 
 0.452 

25.024 
 0.800 
 0.452 

25.024 
 0.800 
 0.452 

25.024 
 0.800 
 0.452 

25.024 
 0.800 
 0.452 

25.024 
 0.800 
 0.452 

25.024 
 0.900 
 0.452 

25.024 
 0.800 
 0.452 

25.024 
 0.800 
 0.452 

25.024 
 0.800 
 0.452 

25.024 
 0.800 
 0.452 

25.024 
 0.800 
 0.452 

25.024 
 0.800 
 0.452 

25.024 
 0.800 
 0.452 

25.024 
 0.800 
 0.452 

25.024 
 0.800 
 0.452

25.024 
 0.800 
 0.452 

25.024 
 0.800 
 0.452 

25.024 
 O.BO0 
 0.452 

25.024 
 0.800 
 0.452 

25.024 
 0.800 
 0.452 

25.024 
 0.800 
 0.452 

25.024 
 0.800 
 0.452 

25.024 
 0.800 
 0.452 

25.024 
 0.800 
 0.452 

25.024 
 0.800 
 0.452 


261.237 XI.E9 - DISCOUNTED SUMI 
OF BENEFITS
 
8.352 X1.E9 - DISCOUNTED SUM OF QUANTITY


AAAAAAA4A*AAAAAAA*AAAAA*A*AAA*A*AA**AA A**A* 

ENGBEN.OUT no delay
 

QUANTITY BY COUNJTRY 
MAURITANIA SENTEGAL 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.066 
0:000 0.157 
0.000 0.191 
0.000 0.234 
0.000 0.247 
0.000 0.260 
0.000 0.276 
0.000 0.293 
0.000 0.309 
0.000 0.321 
0.000 0.343 
0.000 0.348 
0.000 0.348 
0.000 0.348 
0.000 0.348 
0.000 0.348 
0.000 0.348 
0.000 0.348 
0.000 0.348 
0.000 0.348 
0.000 0.348 
0.000 0.348 
0.000 0.348 
0.000 0.348 
0.000 0.348 
0.000 0.348 
0.000 0.348 
0.000 0.348 
0.000 0.348 
0.000 0.348 
0.000 0.348 
0.000 0.348 
0.000 0.348 
0.000 0.348 
0.000 0.348 
0.000 0.348 
0.000 0.348 
0.000 0.348 
0.000 0.348 
0.000 0.348 
0.000 0.348 

AAAAAAAAAAA AAAAAAA*A 



ENERGY OUTPUT 
VALUES XI.E9 
UNDISCOUNIrD BENEFIT 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

QUANTITY 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

MALI 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

QUANTITY BY COUNTRY 
MAURITANIA 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

SENEGAL 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
4.723 

11.261 
13.732 
16.829 
17.736 
18.643 
19.832 
21.020 
22.209 
23.085 
24.649 
25.024 
25.024 
25.024 
25.024 
25.024 
25.024 
25.02425.024 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.151 
0.360 
0.439 
0.538 
0.567 
0.596 
0.634 
0.672 
0.710 
0.738 
.788 

0.800 
0.800 
0.800 
0.800 
0.800 
0.800 
0.8000.800 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.085 
0.203 
0.248 
0.304 
0.320 
0.336 
0.358 
0.379 
0.401 
0.417 
0.445 
0.452 
0.452 
0.452 
0.452 
0.45? 
04520.452 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.0000.000 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.066 
0.157 
0.191 
0.234 
0.24? 
0.260 
0.276 
0.293 
0.309 
0.321 
0.343 
0.348 
0.348 
0.348 
0.348 
0.348 
0.3480.348 

25.024 0.800 0.452 0.000 0.348 
25.024 
25.024 

0.800 
0.800 

0.452 
0.452 

0.000 
0.000 

0.348 
0.348 

25.024 
25.024 
25.024 
25.024 
25.024 
25.024 
25.024 

0.800 
0.800 
0.800 
0.800 
0.800 
0.800 
0.800 

0.452 
0.452 
0.452 
0.452 
0.452 
0.452 
0.452 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

0.348 
0.348 
0.348 
0.348 
0.348 
0.348 
0.348 

25.024 
25.024 

0.800 
0.800 

0.452 
0.452 

0.000 
0.000 

0.348 
0.348 

25.024 
25.024 
25.024 
25.024 
25.024 

0.800 
0.800 
0.800 
0.800 
0.800 

0.452 
0.452 
0.452 
0.452 
0.452 

0.000 
0.000 
0.000 
0.000 
0.000 

0.348 
0.348 
0.348 
0.348 
0.348 

183.309 XI.E9 = DISCOUNTED SUM OF BENEFITS 
5.860 XI.E9 = DISCOUNTED SUM OF QUANTITY 

AAAAAAAAAAAAAAAAAF*AAA*AAAAAAAAAAAAAAAA**AAAAAAAAAAAAA**AAAA*AAAAAAAA*A 

Figure 18b. ENGBEU.OUT 7 year delay 
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PROJECT COSTS
 

The following sections describe the models and data bases which are
 
used in the calculations of project costs.
 

Project Cost Model (COST.FTN)
 

The cost model, COST.FTN, generates the discounted sums of costs of
 
various aspects of the project (DISSUM.OUT), and a table of costs
 
accrued over time. It also requires the input of some data necessary
 
for the financial model. Investment and O&M costs incurred by the
 
project are entered in one of two cost tables. Since the cost
 
allocation normally is accomplished assuming no delays in project
 
services, while the user fees are calculate.d in such a way as to insure
 
that actual costs ace repayed (i.e. with delay), a cost table for each
 
of these two conditions is required. COSTND.PRE (Figure 19) is the
 
table which uses values based on no delays; COSTD.PRE (Figure 20) is the
 
table which incorporates delayed development. The COST.FTN program uses
 
either the COSTND.PRE or the COSTD.PRE tables as input (for the COST.PRE
 
file).
 

Current input costs are taken from Report 5. The costs include:
 
1) the investment schedules for Manantali and Diama Dams, 2) hydropower
 
gen.ration specifiz costs (penstocks, turbines, and transmission lines),
 
and 3) navigation specific costs (ports, channel dredging, etc.).
 
Figures 20a and 20b indicate data given in Report 5 for both delay and
 
non-delay assumptions. The delays are 5 years for navigation and 7
 
years for energy production. Any change in costs will require changes
 
in these tables.
 

The accounts specified for the COSTND.PRE and COSTD.PRE input are
 
linked with the Accounting Section so that costs can be posted to the
 
appropriate accounts.
 

Detailed cost model
 

Discounted costs for each facility are calculated using the
 
following:
 

N 
Z DISF [E. FC. + (O&M) ............................ (17) 
C=1 t 

in which
 
DISFt discount factor L1
 

(l+r)
 
FC. = fixed cost associated with facility i in year t 
(0& )i t= operation and maintenance costs associated with facil

ity i in year t.
 



7,50, !LTITLENYEARS; REPORT 5 W!THOU

COSTND.PRE FINANCING SCHEDULE OF INFRASTRUCTURE. 0 AND M COSTS
 
COLUMNS HEADED WITH CAP ARE FOR CAPITAL EXPENSES
 
COLUMNS HEADED WITH OH ARE FOR OPERATION AND MAINTAINCE EXPENSES
 
M MANATALI DAM D DIAMA DAM 
 E ENERGY N NAVIGPTION
 
SUBTRACT ENEI AND ENE2 FROM POWER BENEFITS AND ADD ENE1 AND ENE2 TO POWER COST

COST CALCUALTED BY ALLOCATION PROGRAM, ALSO ADD DIAl ,DIA2 TO IRRIGATION
 
AND NAVI AND NAV2 TO NAVIGATION COSTS; WITHOUT DELAY; URBAN AND MINES ENERGY
 
D1105 C1005
 
D3010 C1010 D5105 C6000
 
Dl110 C1005
 
D3010 C1010 D5110 C60GO
 
Dl115 C1010 D3010 C3005 D5010 C6000
 
D3010 C1010 D5115 C60GO
 
D1120 C1010 D3010 C3005 D5015 C6000
 
D3010 C1010 D5120 C6000
 
YEAR CAPI OMM CAPD OMD CAPE OME CAPN OMN
 
1, 0.737E9. 0.0, 4.24L7E9, 0.0. 0.0 0.0, 0.0. 0.0,

2,15.367E9, 0.0. 7.624E9, 0.0, 0.0, 0.0, 0.0, 0.0,

3,13.100E9, 0.0, 5.488E9, 0.0. 0.0, 0.0, 3.700E9, .03E9,

4,16.710E9, 0.0, 3.972E9, 0.0, .593E9, 0.0,13.655E9, .039E9,

5,17.641E9, 0.0, 5.137E9, 0.0,1.719E9, 0.0,17.528E9, .085E9,

6,12.LiO9E9, 0.0, 2.818E9, 0.0,4.391E9, 0.0, 6.44E9. 0.236E9,

7,07.411E9, 0.0, .362E9, .245E9,9.119E9, 0.0, 5.348E9, 1.908E9,

8, .120E9, .J09E9, 0.0000. .2L45E9,8.945E9, 0.0, 5.137E9, 1.908E9,

9. 0.0,0.309E9, 0.0,0.245E9,7.013E9, .912E9, 3.851E9. 1.908E9,
10. 0.0. .309E9, 0.0, .245E9, 0.0, .912E9. 1.859E9. 1.908E9,
11. 0.0, .309E9. 0.0, .245E9, .493E9, .912E9, 1.695E9, 1.908E9,
12, 0.0, .309E9, 0.0, .2L;5E9. .654E9, .912E9, 1.605E9, 1.908E9,
13, 0.0, .309E9, 0.0, .2ti5E9 .781E9, .912E9, .656E9, 1.913E9. 
14, 0.0, .309E9, 0.0, .2145E9, .781E9, .912E9, 6.575E9, 1.913E9,
15, 0.0, .309E9, 0.0, .2L15E9, 0.0, .994E9, .67LiE9, 1.937E9. 
16, 0.0, .309E9, 0.0, .2L45E9, 0.0, .99L4E9, .881E9, 1.947E9,
17, 0.0, .309E9, 0.0, .2'-5E9, 0.0, .994E9. 1.325E9, 2.081E9. 
18, 0.0, .309E9, 0.0. .205E9, 0.0, .994iE9, .663E9, 2.081E9,
19, 0.0, .309E9. 0.0, .245E9, 0.0, .994E9, 2.650E9, 2.081E9,
20, 0.0, .309E9, 0.0, .2L15E9, 0.0, .994E9, 3.713E9, 2.081E9,
21, 0.0, .309E9, 0.0, .2145E9, 0.0, .994jE9, 3.325E9, 2.081E9,
22, 0.0, .309E9. 0.0. .2I5E9, 0.0, .994E9, .915E9, 2. 4 51E9,
23, 0.0, .309E9, 0.0, .245E9, 0.0, .9914E9, .956E9, 2.451E9,
24, 0.0, .309E9, 0.0, .245E9, 0.0, .994E9, 14.L4OtE9, 2.451E9,
25. 0.0, .309E9, 0.0, .245E9, 0.0, .994E9. 2.230E9, 2.45iE9,

26, 0.0, .309E9, 0.0, .245E9, 0.0, .99'iE9. 1.987E9, 2.451E9,

27. 0.0. .309E9. 0.0, .245E9. 0.0, .994E9, .992E9, 2.459E9,
28, 0.0, .309E9, 0.0, .245E9, 0.0, .994E9, .956E9. 2.459E9. 
29, 0.0, .309E9, 0.0, 245E9, 0.0, .994E9. .947E9. 2.459E9,
 

Figure 19. COSTND.PRE
 



30. 0.0, .309E9. 

31. 0.0. .309E9,

32, 0.0, .309E9,

33. 0.0, .309E9,
34, 0.0, .309E9. 

35, 0.0. .309E9. 

36, 0.0, .309E9, 

37, 0.0, .309E9, 

38, 0.0, .309E9. 

39. 0.0, .309E9,
40. 0.0, .309E9, 
41, 0.0. .309E9,
42, 0.0, .309E9. 
43, 0.0. .309E9,
44, 0.0, 309E9, 
45, 0.0, .30£E9, 
46, 0.0, .309E9, 
47, 0.0. .309E9, 
48, 0.0, .309E9. 
49, 0.0, .309E9, 
50, 0.0, .309E9, 

0.0, .245E9. 0.0, .994E9, .974E9, 2.459E9 
0.0, .245E9. 0.0, .994E9, .990E9, 2.459E9
0.0, .245E9, 0.0, .994E9, 1.020E9, 2.466E9 
0.0, .245E9. 0.0, .994E9, .963E9, 2.466E9
0.0, .245E 0.0, .994E9, 3.736E9, 2.466E9 
0.0, .245E9, 0.0, .994E9, 5.025E9, 2.466E9 
0.0, .245E9, 0.0, .994E9, 4.492E9. 2.466E9 
0.0, .2L5E9, 0.0, .994E9, 2.081E9, 3.026E9 
0.0, .245E9, 0.0, .994E9, 1.448E9, 3.026E9 
0.0, .245E9, 0.0, .994E9, 1.41GE9, 3.026E90.0. .245E9, 0.0, .994E9, 1.419E9, 3.026E9
 
0.0. .245E9. 5.56E9, .994E9, 1.457E9, 3.026E9
 
0.0, .245E9, 5.56E9, .994E9, 1.488E9, 3.033E9
 
0.0, .245E9. 5.56E9, .994E9, 1.416E9, 3.033E9

0.0, -245E9, 0.0, .994E9, 1.889E9, 3.033E9
 
0.0, .245E9, 0.0. .994E9. 2.682E9, 3.033E9
 
0.0, .245E9, 0.0, .994E9, 2.463E9, 3.033E9
 
0.0, 245E9, 0.0, .994E9, 1.487E9, 3.04IE9
 
0.0, .245E9. 0.0, .994E9, 2.887E9, 3.041E9
 
0.0, .245E9, 0.0. .994E9, 1.487E9, 3.041E9
 
0.0, .245E9, 0;0, .994E9, 1.487E9. 3.041E9
 

Figure 19. Continued
 



7.50. 
 !LTITLENYEARS
 
COSTD.PRE FINANCING SCHEDULE OF INFRASTRUCTURE. 0 AND M COSTS
 
COLUMNS HEADED WITH CAP ARE FOR CAPITAL EXPENSES

COLUMNS HEADED WITH On 
ARE FOR OPERATION AND MAINTAINCE EXPENSES

M MANATALI DAM 
 D DIAMA DAM E ENERGY N NAVIGATIC:]

SUBTRACT ENEI AND ENE2 FROM POWER BENEFITS AND ADD E[41 ANn ENE2 rO POWR COST

COST CALCUALTED BY ALLOCATION PROGRAM. ALSO ADD DIAl 
,VIA2 TO IRrC'ION

AND NAVI AND NAV2 TO NAVIGATION COSTS; WITH DELAY; URBAN g'.ND MINE ENERGY
 
D105 C1005
 
D3010 C1010 D5105 C6000
 
Dl110 C1005
 
D3010 ClO0 95110 C6000
 
D115 C1010 D3010 C3005 D5010 C6000
 
D3010 C1010 D5115 C6000
 
D1120 C1010 D3010 C3005 D5015 C6000
 
D3010 C1010 D5120 C6000

YEAR CAPM OMM CAPD OMD CAPE 
 OME CAPN OMN
1. 0.787E9, 0.0, 4.247E9, 0.0. 
 0.0. 0.0, 0.0. 0.0..

2,15.367E9, 0.0, 7.624E9, 0.0,
0.0, 0.0. 0.0, 0.0,

3,13.10OE9, 0.0, 5.488E9. 0.0, 0.0. 0.0, 0.0, 0.01
4.16.710E9, 0.0. 3.972E9, 0.0, .433E9. 0.0, 6.05E9. 0.0.
 
5.17.64lE9, 0.0, 5.137E9, 0.0, .39E E9, 0.0. 6.057' 0.0,

6,1.2.409E9, 0.0. 2.818E9, 0.0,0.300E9, 
 0.0. !I-, 0.0,
7.07.411E9, 
 0.0, .362E9, .245E9, :233E9, 0.0, (;,., .03E9.
8, .120E9, .309E9, 0.0000, .245E9, 
 0.0, 0.0, 9.75E9, .039E9.
9. 0.0.0.309E9, 0.0,0.245E9. 0.0. 0.0,7.605E9, .085E9.
10, 0.0,0.309E9, 0.0,0.245E9, .593E9, 0.0,5.478E9. 0.236E9.
 

11. 0.0, .309E9, 0.0, .245E9,1.286E9, 0.0, 6.44E9, 1.908E9,
12. 0.0, .309E9. 0.0, .245E9,1.992E9, 0.0.5.348E9, 1.908E9,

13, 0.0, .309E9, 0.0, .245E9.8.819E9. 0.0,5.137E9, 1.908E9,

1L, 0.0, .309E9, 0.0, .2q5E9,8.712E9. 0.0,3.851E9, 1.908E9,

15, 0.0. 309E9, 0.0, .245E9.7.018E9..912E9.1.859E9, 1.908E9,

16. 0.0. .309E9, 0.0. .245E9, 0.0,.912E9,1.695E9, 1.908E9,

17. 0.0, .309E9. 0.0, .245E9, .L93E9,.912E9,1.605E9, 1.913E9,

18, 0.0, .309E9, 0.0, .245E9, .654E9..912E9, .656E9, 1.913E9.
19, 0.0, .309E9. 0.0, .245E9, .781E9..912E9, .674E9, 1.937E9.

20. 0.0, .309E9, 0.0. .245E9. .781E9,.912E9. .881E9, 1.947E9.

21, 0.0, .309E9, 0.0, .245E9. 0.0 .994E9,1.325E9, 2.081E9,

22. 0.0. .309E9, 0.0, .245E9, 
 0.0 99LiE9, .663E9, 2.081E9,

23. 0.0, .309E9, 0.0, .245E9, 0.0..994E9. 2.65E9. 2.081E9.

24, 0.0, .309E9, 0.0, .245E9, 0.0,.994E9,3.713E9, 2.081E9.

25. 0.0. .309E9, 0.0, .245E9. O.0,.99L4E9,3.325E9. 2.081E9,

26, 0.0, .309E9, 0.0, .245E9. 0.0,.994E9,0.915E9, 2.451E9.

27, 0.0. .309E9, 0.0, .245E9, 0.0,.994E9, .956E9. 2.L51E9.

28. 0.0. .309E9, 0.0. .245E9, 0.0,.994E9,1.IOLE9. 2.451E9,
29. 0.0, .3oqE9. 0.0. .245E9, 0.0,.994E9, 2.23E9, 2.451E9, 

Figure 20. COSTD.PRE
 



30, 

31, 

32, 

33,

34, 

35, 

36, 

37, 

38, 

39, 

40, 

41,

42, 

43.

44, 
45, 

46,

47, 

48, 

49.. 

50. 


0.0, .309E9, 

0.0, .309E9, 

0.0. .309E9, 

0.0, .309E9,

0.0, .309E9, 

0.0, .309E9, 

0.0, .309E9, 

0.0. .309E9, 

0.0, .309E9, 

0.0, .309E9, 

0.0, .309E9, 

0.0, .309E9,

0.0, .309E9, 

0.0. .309E9,

0.0, .309E9, 

0.0, .309E9, 

00, .309E9,

0.0, .309E9, 

0.0, .309E9, 

0.0, .309E9, 

0.0. .309E9, 


0.0, .245E9. O.O,.994E9,1.987E9, 2.451E9,

0.0, .245E9, O.0,.994E9, .992E9, 2.459E9,

0.0, .245E9, 0.0,.994E9, .956E9, 2.459E9,

0.0, .245E9. 0.0,.994E9, .947E9, 2.45 0E9,
0.0, .245E9. 0.0..994E9, .974E9, 2.459E9,
 
0.0, .245E9, 0.0,.994E9, .99E9, 2.459E9,

0.0, .245E9, 0.0,.994E9, 1.02E9, 2.466E9,

0.0, .245E9, 0.0,.994E9, .963E9, 2.466E9.

0.0, .245E9, 0.0,.994E9,3.736E9, 2.466E9,

0.0, .245E9, 0.0,.994E9,5.025E9, 2.466E9,

0.0, .245E9, O.O,.994E9,4.492E9, 2.466E9.

0.0, .245E9, 0.0,.994E9,2.081Eg, 3.026E9,
0.0, .245E9. 0.0,.994E9,1.48E9, 3.026E9,

0.0, .245E9, 0.0,.994E9,1.416E9, 3.07'9,
0.0, .245E9, O.O..994E9,1.419E9, 3.02bE9,

0.0, .245E9, O.O,.994E9,1.457E9, 3.026E9,
 
£Ll .245E9. O-.qE9L.1,488E-,_Ll3-_3E9,

0.0, .245E9, O.O,.994E9,1.416E9, 3.033E9,

0.0, .245E9.5.565E9..994E9,1.889E9. 3.033E9,

0.0. .245E9,5.565E9,.994Eg,2.682E9, 3.033E9,

0.0, .245E9.5.565E9..994E9,2.463E9. 3.033E9,
 

Figure 20. Continued
 



80
 

Input data format 

The input data format for the cost model for the investment and &M 
costs in both COSTND.PRE (Figure 19) and COSTD.PRE (Figure 20) data 
files are discussed in this section. Figure 21 illustrates the required 
format to enter the capital cost and O&M cost schedules. The user can 
change the nUmlber of lines of comment at the beginning of the file, but 
it is required that the remainder of the file be in the format given 
below. In addition, the account codes must be in the order given 
below. The user is referred to the Accounting Submodel Section for a 
discussion of the accounts used. The lines containing the annual costs 
must begin with the year and then contain the 8 values in the order 
given. 

Each line 	in the sample data file is explained below:
 

Line I 	 two integer numbers, free format permitted, 
LTITLE,NYEAR where 

=LTITLE number of l.ines in the comment section
 
=
NYEARS number of years of data contained in the file
 

Line 2 
through FORMAT (80AI) comments used to identify data file 
Line 8 

Line 9 	 FORMAT (Al, 14, IX, Al, 14) 
account codes for Manartali Dam capital investment 

Line 10 	 FORMAT (Al, 14, lX, Al, 14, 2X, Al, 14, IX, Al, 14)
 
account codes for Manantali Dam Operation and Maintenance
 

Line II 	 FORMAT (AI,14,lX,AI,14) 
account codes for Diana Dam capital investment 

Line 12 	 FORMAT (AI,14,lX,A,14,2X,AI,14,4X,AI,14)
 
account codes for Diama Dam Operation and Maintenance
 

Line 13 FORMAT (AI,I4,lX,Al,14,2X,Al,14,lX,AI,14,2x,
 
A1,14,lX,AI,14)
 

account codes for Energy capital investment
 

Line 14 	 FORMAT (AI,14,lX,A1,14,2X,AI,14,lX,AI,14)
 
accoant codes for Energy Operation and M'aintenance
 

Line 15 FORMAT (AI,14,IX,AI,14,2X,AI,I4,lX,AI,I4,2X, 
A1 ,14, IX,A1 ,14) 

account codes for Navigation capital investment 

Line 16 	 FORM4AT (AI,14,lX,AI,14,2X,A1,14,lX,A,14)
 
account codes for Navigation Operation and Maintenance
 



LINE 1 

LINE 2 

LINE 3 

LINE 4 

LINE 5 

LINE 6 
LINE 7 

LINE 8 

LINE 9 

LINE 10 

LINE 11 

LINE 12 

LINE 13 

LINE 14 

LINE 15 

LINE 16 

LINE 17 

LINE 18 

LINE 19 

LINE 20 

LINE 21 

LINE 68 


7.50, 
 ILTITLENYEARS

COSTD.PRE FINANCING SCHEDULE OF INFRASTRUCTURE, 0 AND M COSTS
COLUMNS I-EADED WITH CAP ARE FOR CAPITAL EXPENSES

COLUMNS HEADED WITH OM ARE FOR OPERATION AND MAINTAINCE EXPENSES
M MANATALI DAM D DIAMA DAM E ENERGY N NAVIGATION
SUBTRACT ENEl AND ENE2 FROM POWER BENEFITS AND ADD ENEI %ND ENE2 TO POWER COSTCOST CALCUALTED BY ALLOCATION PROGRAM, ALSO ADD DIAl ,DIA2 TO IRRIGATION
AND NAVi AND NAV2 TO NAVIGATION COSTS; WITH DELAY; URBA!4 AND MINES ENERGY
 
D1105 CL005 
D3010 C1010 D5105 C6000 
Dl110 C1005 
D3010 C1010 D5110 C6000 
D1115 C1010 D30*0 C3005 D5010 C6000 
D3010 C1010 D5115 C6000 
D1120 C1010 D3010 C3005 D5015 C6000 
D3010 C1010 D5120 C6000
YEAR CAPM OMM CAPD 
1, 0.787E9, 0.0. 4.247ES. 
2,15.367E9, 0.0, 7.624E9, 
3.13.100E9. 0.0, 5.488E9,
4.16.710E9, 0.0. 3.972E9,

50. 0.0, .309E9, 0.0, 

OMD CAPE 
0.0. 010, 
0.0. 0.0, 
0.0. 0.0,
0.0, .433E9,

.245E9, O.O,.9

OME CAPN 
0.0. 0.0, 
0.0. 0.0' 
0.0, 0.0,
0.0. 6.05E9,

9L4E9,2.463E9, 

OMN 
0.1), 
0.0. 
0.0, 
0.0, 

3.033E9. 

Figure 21. Sample file to illustrate format of COSTD.PRE, COSTND.PRE, and CGST.PRE files. 

02 
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Line .17 	 FORMAT (8X,8(A,4X))
 
column headings, 4 characters are used to describe each
 
column
 

Line 13 FREE FOR IAT INTEGER, 8 REAL Variables
 
through YEAR (or row number), Manantali capital investment cases
 
Line 68 Manantali O&q cases, Diama capital, Diana O&M, Energy
 

capital, Energy O&M, Navigation capital, Navigation O&M
 

Output from the COST.FTN Model
 

Output from the COST.FTN model consists of the discounted values of 
the investment and O&M project costs (DISSUM.OUT, Figures 22a and b), 
the schedule of costs incurred by the project, COST.DAT (Figure 23) and 
an echo of the input data in au easily read forin, called COSTCK.OUT 
(Figure 24). DISSUM.OUT displays the discounted cost sums for Manantali 
Dam, Diana Dam, navigation related activities, and hydropower related 
activities, as indicated below. The columns are identified as CAPM, 
OMM, CAPPD, OMD, CAPE, OME, ONE, ChPN, and OMN: where these symbols are 
defined as follows: CAP is computed cost, OM is O&M cost, D is Diama 
Dam, N is navigation, and E is energy. 

DISSUM.OUT is used to calculate specific, separable, and joint
 
costs in the cost allocation program. COST.DAT transfers cost informa
tion to the programn PREACC.FTN for use by the Accounting Submode].
 

An eight dimensional aeray which contains the cost values read in
 
from COST.PRE is set up by the COST.FTN program. Associated with each
 
of the eight elements in the array are two or more account codes, the
 
account to be debited and the account to be credited. The order in
 
which the account codes are entered in the input file COST.PRE is
 
critical for maintaining proper accounting. The data file COST.DAT is
 
described above. COSTCK.OUT is generated by calling the program
 

COSTZK.FTN, similar to the WRITE program for the agricultural revenues
 
and cost table. COSTC.K.FTN simply reads the file COST.PRE and then
 
prints it out in an easily read format.
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DISSUM.OUT -- OUTPUT FILE FROM COST
DISCOUNTED SUMS USING INTEREST RATE OF 
0.050
DISCOUNTED SUMS --INTERACTIVE INPUT FOR ALLOCATE
THE FOLLOWING INPUT FILES WERE USED
COSTND.PRE FINANCING SCHEDULE OF INFRASTRUCTURE, 0 AND M COSTS
COLUMNS HEADED WITH CAP ARE FOR CAPITAL EXPENSES
COLUMNS HEADED WITH OM ARE FOR OPERATION AND KIAINTAINCE EXPENSES
M MANATALI DAM 
 D DIAMA DAM 
 E ENERGY N NAVIGATION
SUBTRACT ENE1 AND ENE2 FROM POWER BENEFITS AND ADD ENE1 AND ENE2 TO POWER COST
COST CALCUALTED BY ALLOCATION PROGRPM. ALSO ADD DIAl ,DIA2 TO IRRIGATION
AND NAV1 AND NAV2 TO NAVIGATION COSTS; WITHOUT DELAY: URBAN AND MINES ENERGY
 

CAPM OMM 
 CAPD OMD 
 CAPE OME 
 CAPN OMN

71590616596.70 
4045750671.32 26621225393.53 
3390618671.89 27057313656.81 12012277980.73 67125960989.36 31286150110.86
 

0.24314041E+12 
= TOTAL DISCOUNTED COST
 

DISCOUNTED TOTALS INVESTMENT+O&M
MANANTALI 
 DIAMA ENERGY NAVIGATION
.7563636736E+1 .3001184461E+11 
.3908009165E+11 
 .9841210982E+11
 

Figure 2 2a. DISSUM.OUT no delay
 

http:31286150110.86
http:67125960989.36
http:12012277980.73
http:27057313656.81
http:3390618671.89
http:26621225393.53
http:4045750671.32
http:71590616596.70
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DISSUM.OUT -- OUTPUT FILE FROM COSTDISCOUNTED SUMS USING INTEREST RATE OF 
0.050

DISCOUNTED SUMS --INTERACTIVE INPUT FOR ALLOCATE
THE FOLLOWING INPUT FILES WERE USED
 

COSTD.PRE FINANCING SCHEDULE OF INFRASTRUCTURE, 0 AND M COSTS
COLUMNS HEADED WITH CAP ARE FOR CAPITAL EXPENSES
COLUMNS HEADED WITH OM ARE FOR OPERATION AND rAINTA!%iCF EXPENSES
M MANATALI DAM 
 D DIAMA DAM E ENERGY N NAVIr-TON
SUBTRACT ENE1 AND ENE2 FROM POWER BENEFITS AND ADD EUNL1 
; ENE2 TO POWER COSTCOST CALCUALTED BY ALLOCATION FROGRAM 
ALSO ADD DIAl ,DIA2 TO IRRIGATION
AND NAVi AND NAV2 TO NAVIGATION COSTS; WITH DELAY; URBAN AND MINES ENERGY
 

CAPM OMM 
 CAPD Or1D 
 CAPE 
 OME CAPN OMN
 
71590616596.70 
4045750671.3 2 26621225393.53 
 3390618671.89 19274287683.05 
8501786624.48 52501281681.66 24751840744.96
 

0.21067740Et.12 
= TOTAL DISCOUNTED COST
 

DISCOUNTED TOTALS INVESTfENT.OSM
MANANTALI 
 DIAMA 
 ENERGY 
 NAVIGATION
•7563636736E+11 
 .3001184461E+11 
.2777607373E+11 
 .7725312410Ef1l
 

Figure 22b. DISSUM.OUT with delay
 

http:0.21067740Et.12
http:24751840744.96
http:52501281681.66
http:8501786624.48
http:19274287683.05
http:3390618671.89
http:26621225393.53
http:4045750671.32
http:71590616596.70
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THESE YEARLY VALUES ARE NOT DISCOUNTED;RATE USED FOP CALCULATING DISCOUNTED TOTAL WAS 0.050
THE FOLLOWING INPUT FILES WERE USED

COSTD.PRE FINANCING SCHEDULE OF INFRASTRUCTURC,'O AND M COSTS
COLUMNS HEADED WITH CAP ARE FOR CAPITAL EXPENSES
COLUMNS HEADED WITH OM ARE FOR OPERATION AND MAINTAINCE EXPENSES
M MANATALI DAM D DIAMA DAM 
 E ENERGY N NAVIGATION
SUBTRACT ENE1 AND ENE2 FROM POWER BENEFITS AND ADD ENE1 AND ENE2 TO POVER COST
COST CALCUALTED BY ALLOCATION PROGRAM, ALSO ADD DIAl 
DIA2 TO IRRIGATION
AND NAV1 AND NAV2 TO NAVIGATION COSTS; WITH DELAY; URBAN AND MINES ENERGY


CAPM OMM CAPD OMD OME OM4
CAPE CAPN 

YEAR 1 32

D1105 787000000.00C1005 D3010 
 O.OOC1010

D5105 O.00C6000 D1110 4247000000.OOC1005
 
D3010 O.OOC1010 D5110 
 0.00C6000
 
D1115 0.00C1010 D3010 O.00C3005
D5010 O.00C6000 D3010 0.OOCI010

D5115 O.OOC6000 D1120 
 O.00C1010

D3010 O.00C3005 D5015 
 O.00C6000

D3010 O.OOC1010 D5120 
 O.00C6000
 

YEAR 2 32
 
D1105 15367000000.00C1005 D3010 
 O.00C1010

D5105 0.00C6000 D1110 7624000000.OOC1005
 
D3010 O.00C1010 D5110 
 0.00C6000
D1115 O.OOC1010 D3010 
 0.00C3005

D5010 O.OOC6000 D3010 
 0.00Co1o

D5115 O.00C6000 D1120 
 0.00C101o

D3010 O.00C3005 D5015 
 O.OOC6000

D3010 O.OOC1O10 D5120 
 O.OOC6000
 

YEAR 3 32
 
D105 13100000000.00C1005 D3010 O.OOCOI10
 
D5105 0.00C6000 D1110 3488000000.00C1005

D3010 O.OOCIO10 D5110 O.00C6000
D1115 0.OOC1010 D3010 O.00C3005

D5010 O.00C6000 D3010 
 0.00C101o
 
D5115 O.OOC6000 D1120 O.00C1010
D3010 O.00C3005 D5015 
 O.OOC6000

D3010 O.OOC1010 D5120 
 O.00C6000


YEAR 4 32
 
D1105 16710000000.OOC1005 D3010 
 0.00C101o
 
D5105 
 O.00C6000 Dl110 3972000000.00C1005
 
D3010 O.OOC101O 
 D5110 O.00C6000

D1115 433000000.00C1010 D3010 
 433000000.00C3005

D5010 13300000.00C6000 D3010 
 0.00CIO1o
D5115 0.00C6000 D1120 6050000000.00C1010
 
D3010 6050000000.OOC3005 D5015 
6050000000.OOC6000
 
D3010 O.OOC1010 D5120 O.OOC6000


YEAR 5 32
 
D1105 176t11000000.OOC1005 D3010 
 0.OOCI1OO

D5105 0.00C6000 D1110 5137000G00.OOC1005

D3010 0.OOC1010 D5110 o.00C5000

D1115 399000000.OOCI010 D3010 399000000,OOC3005

D5010 399000000.00C6000 D3010 
 0.OOC1OIO
 

Figure 23. COST.DAT
 



OUTPUT FROM COSTCY 
ECHO OF COST.PRE FILE 
7 50 

COSTND.PRE FINANCING SCHEDULE CF INFRASTRUCTURE, 
COLUMNS HEADED WITH CAP ARE FOR CAPITAL EXPENSES 

0 AND M COSTS 

COLUMNS HEADED WITH OM ARE FOR OPERATION AND MAINTAINCE EXPENSES
H MANATALI DAM D DIAMA DAM E ENERGY N NAVIGATION
SUBTRACT ENEI AND ENE2 W0H POHER BENEFITS AND ADD ENEI AND ENE2 TO POWER C)ST
COST CALCUALTED BY ).LLCATION PROGRAM, ALSO ADD DIAl ,DIA2 TO IRRIGATION
AND NAVI AND NAV2 TO INWIGATION COSTS;.WITHOUT DELAY; URBAN AND MINES ENERGi 
D1105 C1005 
D3010 CIOIO D5105 C6000 
Dill0 C1005 
D3010 C1010 D5110 C6000 
D1115 C1010 D3010 C3005 D5010 C6000 
D3010 C1010 D5115 C6000 
D1120 CIOIO D3010 C3005 D5015 CbOOO 
D3010 C1OO D5120 C6000 
YEAR 

1 
2 
3 
4 
5 
6 
7 
a 
9 

10 
11 
12 

13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 

CAPM 
0.78700E+09 
0.15367Et-l1 
0.13100E+11 
0.16710E-11 
0.17641E11 
0.12409E+11 
0.74110E 10 
0.12000E 09 
0.00000 
0.00000 
0.00000 
0.00000 

0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 

OHM 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.30900E+09 
0.30900E+0a 
0.30900E09 
0.30900E 09 
0.30900E 09 

0.30900E+09 
0.30900E+09 
0.30900E+09 
0.30900E-09 
0.30900E+09 
0.30900E+09 
0.30900E+09 
0.30900E+09 
0.30900E+09 
0.30900E+09 
0.30900E09 
0.30900E+09 
0.30900E.09 
0.20900E+09 
0.30900Et09 
0.30900E+09 
0.30900E 09 
0.30900E+09 
0.30900E+09 
0.30900E+09 

CAPD 
0.42470E+10 
0.76240E+10 
0.54880Ei-10 
0.39720EI10 
0.51370E+10 
0.28180E+10 
0.36200E+09 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 

0.00000 
O.AOOOO 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 

r'MD 
f7 : o0 

. 00 
.00000 

0.00000 
0.00000 
0.00000 
0.24500E+09 
0.24500E+09 
0.24500E+09 
0.24500E+09 
0.24500E+09 
0.24500E 09 

0.24500E+09 
0.24500E+09 
0.24500E+09 
0.24500E+09 
0.24900Ee09 
0.24.:0OE 09 
0.24500E+09 
0.24500E+09 
0.24500E 09 
0.24500E 09 
0.24500E+09 
0.24500E 09 
0.24500E+09 
0.24500E+09 
0.24500E+09 
0.24500E+09 
0.24500E09 
0.24500E 09 
0.24500E+09 
0.24500E+09 

CAP 
0.00000 
0.00000 
0.00000 
0.S9300E09 
0.17190E+10 
0.43910E+10 
0.91190E+10 
0.89450E+10 
0.70130E 10 
0.00000 
0.49300E+09 
0,65400E+09 

0.78100E+09 
0.78100E-09 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 

OME 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.91200E+09 
0.91200E+09 
0.91200E+09 
0.91200E+09 

0.91200E+09 
0.91200Ee09 
0.99400E+09 
0.99400E+09 
0.99400E+09 
0.99400E+09 
0.99400E+09 
0.99400E 09 
0.99400E 09 
0.99400E+09 
0.99400E+09 
0.99400E+09 
0.99400E+09 
0.99400E+09 
0.99400E+09 
0.99400E+09 
0.99400E+09 
0.99400E+09 
0.99400E-9 
0.99400E -09 

CAPN 
0.00000 
0.00000 
0.37000E+10 
0.13655E11 
0.17528E+11 
0.64400E+10 
0.53480E+I0 
0.51370E+10 
0.38510E 10 
0.18590E+10 
0.16950E+I0 
0.16050E+10 

0.65600E+09 
0.65750E+10 
0.67400E+09 
0.88100E+09 
0.13250E+10 
0.66300E.,09 
0.26500E+10 
0.37130E+10 
0.33250E 10 
0.91500E+09 
0.95600E 09 
0.14040E 10 
0.22300E+10 
0.19870E+10 
0.99200E+09 
0.95600E+09 
0.94700E+09 
0.97400E+09 
0.99000E+09 
0.10200E+10 

OMN 
0.00000 
0.00000 
0.30000E08 
0.39000E+08 
0.85000E+08 
0.23600E 09 
0.19080E+10 
0.19080E+10 
0.19080E-10 
0.1900EI0 
0.19080E+i0 
0.19080E+10 

0.19130E+10 
0.19130E 10 
0.19370E-10 
0.19470E 10 
0.20810EI10 
0.20810E+10 
0.20810E+I0 
0.20810E+10 
0.20810E+10 
0.24510E+10 
0.24510E+10 
0.24510E+10 
0.24510E+10 
0.24510E 10 
0.24590E+10 
0.24590E+10 
0.24590E+I10 
0.24590Ei0 
0.24590E+10 
0.24660E+10 

co 
0' 

Figure 24a. COSTCK.OUT no delay
 



33 0.00000 0.30900E 09 0.00000 
 0.24500E 09 
 0.00000 0.99400E+09
34 0.96300E 09 0.24660E+10
0.00000 0.30900E+09 
 0.00000 0.24500E 09 0.00000 
 G.99400E+09 0.37360E 10
35 0.24660E 10
0.00000 0.30900E+09 
 0.00000 0.24500E-09 
0.00000 0.99400E+09 0.50250E+10
36 0.00000 0.24660E+10
0.30900E+09 
0.OOOO 0.24500E 09
37 0.00000 0.99400E 09 0.44920E+10 0.24660E 10
0.00000 0.30900Z+09 
 0.00000 0.24500E+09 0.00000 
 0.99400E+09 0.20810E+10
38 0.00000 0.30260E 10
0.30900E+09 0.00000 
 0.24500E+09 
0.00000 0.99400E+09 0.14480E+10 0.30260E 10
39 0.00000 0.30900E+09 0.00000 
 0.24500E+09 0.00000 
 0.99400E+09 0.14160E 10
40 0.00000 0.30900E+09 0.00000 0.30260E 10
0.24500E+09 

41 0.00000 0.99400E+09 0.14190E+10 0.30260E+10
0.00000 0.30900E+09 0.00000 
 0.24500E+09 0.55600E+I10 0.99400E+09 0.14570E+10
42 0.00000 0.30260E+10
0.30900E+09 0.00000 
 0.24500E+09 0.55600E+I10 0.99400E-09 
 0.14880E+I10 0.30330E+10
43 0.00000 0.30900E+09 0.00000 
 0.24500E+09 0.55600E+10 
 0.99400E+09 0.14160E+10 0.30330E+10
44 0.00000 0.30900E+09 
 0.00000 0.24500E+09 0.00000 
 0.99400E,09 0.18890E+10
AS 0.30330E+10
f0f000 .309oOE+09 
 D0 0nnnnn 02A4500E+03 0.0000DD -0p9009 0.230+0
46 0.00000 930330E+100.30900E+09 
 0.00000 0.24500E+09 
 0.00000 0.99400E+09 
 0.24630E+10 0.30330E+I10
47 0.00000 0.30900E+09 0.00000 0.24500E+09 0.0000048 0.00000 0.309COE+09 0.00000 0.99400E+09 0.14870E+10 0.30410E+10
0.24500E 09
49 0.00000 0.30900E+09 0.00000 

0.00000 0.9?4COE-9 0.26870E+10 0.30410EI10
0.24500Et09 0.00000
50 0.99400E+09 0.14870E+i10 0.30410E-10
0.00000 0.30900E+09 
 0.00000 0.24500E+09 
0.00000 0.99400E+09 0.1487OE+10 
 0.30410E+10
 

Figure 24a. Continued
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COST ALLOCATION
 

The following section describes the process of allocating costs
 

among the project services:
 

The Allocation Model
 

The program ALLOCA.FTN computes the cost allocation table. The
 
program uses the adjusted separable cost remaining benefit (ASCRB)
 
method of cost allocation, as described in Report I (USU 1979) of the
 
Senegal River Development Programn Cost Allocation Study (see also
 
Appendix 3). The cost allocation is calculated using cost and benefit
 
data in which navigation and energy are not delayed).
 

Allocation 	data
 

The data required for the program may be entirely provided by the
 
user, or partially supplied from data files and the program. The source
 
for the default data is Report 5 (USU 1981). The ASCRB method requires
 
the present value of the following for input: I) the benefits to each
 
sector, 2) the alternative costs of providing the same service, 3) the
 
separable costs of the project, 4) the total cost of the project, 5) the
 
quantity of service (water supply, navigation volume, and power
 
consumption), and 6) any cost to agriculture resulting from delays in
 
the development of navigation. The model allocates the joint costs
 
using these and other user-supplied interactive data.
 

The ALLOCA.FTN model has been written with two main input options
 
to help the user:
 

Option 1. 	The user inputs all values interactively through his response
 
to appropriate questions. In this mode, the computer
 
displays questions or prompts on the terminal screen, which
 
require a response by the user. The user responses are the 
source of the input data. The data are used by the program,
 
and also written to a data file, which may be used in other 
runs when 	only the total separable costs might change. To
 
use this option the user must respond Y to the first prompt:
 
"ARE YOU ENTERING NEW BENEFIT DATA Y/N."
 
Then the user must respond N to the second prompt:
 
"BENEFIT DATA ARE TO BE READ FROM DATA FILE Y/N."
 
The user must then provide cost values when prompted.
 

Option 2. 	Some data values are input interactively, while other data
 
are read from data files created by the benefit program
 
package. For the interactive data, the user responds to
 
messages which are printed Out by the program requesting the
 
user to enter data in the appropriate format. For the
 
program to read values from the correct benefit data files,
 
it is necessary for the user to have run the benefit and cost
 
packages before running ALLOCA.FTN. The data from the
 
benefit package appear on the screen, allowing the user to
 
check the values and make changes if necessary.
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To use this option the user must respond N to the first
 
prompt:
 
"ARE YOU ENTERING NEW BENEFIT DATA Y/N?"
 
Then the user must respond Y to the next prompt:
 
"BENEFIT DATA ARE TO BE READ FROM DAFA FILE (Y/N) ."
 
The user then answers the remaining prompts and provides the
 
alternative costs, separable costs, and the total cost.
 

Allocation variables and methods
 
of input
 

Variable Option I Option 2 
Project Benefits I FILES 1-3 DF FILES 1-3
 
Alternative Costs I USER, File 4 1 USER, File 4
 
Separable Costs I USER, File 4 I USER, File 4
 
Total Cost I USER, File 4 I USER, File 4
 
Discounted Quantity
 

of Service I FILES 1-3 DF FILES 1-3
 

= = =Method I Interactive prompts, D read from data file, PR written 
into the program. 

=
Source of Data USER repared by user independent of program
 
DF = Data File prepared by program 
F 1 AGBEN.DAT irrigation benefit and quantity data 
F 2 ENGBEN.DAT energy benefit and quantity data
 
F 3 NBEN.DAT navigation benefit and quantity data
 
D 4 DISSUM.DAT total discounted cost from finance 

table 
PR = Report 5 values written into program 

As indicated, discounted net benefits for each sector are
 

calculated in each benefit program.
 

Calculation of separable costs
 

Separable costs are composed of two types: 1) those costs referred
 
to as "specific costs" which are associated directly with the service
 
provided, and 2) those which are a part of the common works (called

"separable costs of the common works"). Sometimes "separable common 
cost" is shortened to "separable cost" which causes confusion. In this
 
report, "separable costs" are the sum of "specific costs" and "separable 
costs of the common works". 

Identification of costs in the first category (specific costs) is 
straight-forward. All project-related expenditures which are associated 
with a specific service are identified. For example, the penstocks and 
transmission lines which are needed only for hydropower production are 
specific costs and, therefore, are specific to energy. For the Senegal
River Development Program, Diama Dam is assumed to provide services to 
agriculture only, and therefore, is a specific cost to water supply. 
Construction and operation, maintenance and repair are included for each 
specific feature. These costs are given in the output data file 
DISSUM.OUT. 
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The second type of separable cost (.4eparable cost of the common
 
works) is calculated by determining the added cost of providing each
 
service over and above the cost of providing the remain-ng services.
 
The calculation requires data regarding the cost of single and multiple
 
purpose structures at the Manantali site. To calculate the 
separable
 
costs of Lhe common works, the cost of including a service to a dam
 
which provides all other services must be determined. The cost of the
 
dam to provide all but one purpose is subtracted from the total common
 
work cost to get the cost of adding the excluded service, which is the
 
separable costs of the common works of that ervice. It may be that the
 
facility necessary to provide a single service is sufficient to provide

other services as well. If such is the case, the separable costs of the
 
common work for each of the other services must be calculated using the
 
same approach for a multiple-purpose facility excluding the former
 
single service.
 

For example, for Manantaii Dam the height necessary to provide
 
Energy (208 m) is also sufficient to provide navigation (N) and Water
 
Supply (WS). Thus
 

(Energy + Navigation + Water Supply)cost
s
 
(208 m)
 

(Energy + Naigation)sts = 
(Energy + Water Supply)cost
 s
(208 m) o(208 m)
 

T:e separable costs of the common works to energy (E)
 

is E = (E + N + WS)ot - (N + WS)
s 


(208 m) Costs (192 M)costs
 

The separable costs of navigation and water supply are calculated by: 
N = (N+w) - WS 

Ncosts (N + WS)costs
 
s(192 m) (18 ° 

and
 

Ecosts = (N + WS)costs - N t
 
(192 m) ( sy
 

The joint cost is the total cost of tt~e common works less the separable
 
costs of the common works. The calculation of the values used in the
 
demonstration run ace presented below:
 

Specific Costs cu 109 FCFA
 

Specific Costs to Water Supply 30,012
 
(Diama Dam)
 

Specific Costs to Hydropower 39,08
 
(Lines, Stations, and Penstocks)
 
(non-delayed case)
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Specific Costs to Navigation 98,412
 
(Channel, Ports, and Places cf Call)
 
(non-delayed case)
 

Separable Common Costs of Manantali Dam 

Project for Hydropower Only 72,801
 
(208 m dam without flood control)
 

Project for Water Supply Only 52,591
 
(189 m)
 

Project for Navigation Only 49,324
 
(186 m)
 

Project for Water 55,858
 
Supply and Na'igation (192 m)
 

Separable Common Costs of the Works 16,943
 
to Hydropower (72.301 - 55.858)
 

Separable Common Costs of the Works 6,534
 
to Water Supply (55.858 - 49.324)
 

Separable Common Costs of the Works 3,267 
to Navigation (55.658 - 52.591) 

Separable Cost. 

Separable Costs to dydropower 56,023
 
(39.08 + 16.943)
 

Separable Costs to Water Supply 36,546
 
(30,012 + 6.534)
 

Separable Cos.s to Navigaticn 101,679
 
(98.4121 + 3.267)
 

If other co3t ssumptions are made for the single purpose projects,
 
the saioe procedure is followed to obtain new separable costs. It is 
noted, however, that the above values are consistent with Position 1 as
 
outlined ia Report 5 of the Senegal River Cost Allocation Project, which
 
was adopted by the OMVS Council of Ministers at their March 1981 meeting
 
in Nouackchott.
 

Calc Ulation of alternative costs 

The user wust .alculate the costs of the single purpose alternative
 
projects which could provide each of the individual project services.
 
Each alternative project chosen should be the least cost alternative. 
The selection of the single purpose alternative project for each service 
depends upon the available technical and cost data, as well as any 
assumptiors which may be made. For example, the data used in the demon
strative run are based on the assumption that the Manantali site could 
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be used for any of the single purpose alternative projects, Details of
 
these calculations are found i.n Report 5 (USU 1981). Single purpose
 
alternative costs include both initial investments and discounted
 
operation, and maintenance expenditures. Consequently, the alternative
 
cost osed in the demonstration run is the sum of the single purpose
 
alternative (dam at Manantali Report 5 (USU 198)) and the specific
 
cost. The single purpose alternative project cost must be calculated by
 
the user before the model is run. The specitic costs are calculated by
 
the model and are given in the data file DISSUM.OUT.
 

The following are the alternative coscs used in the demonstration
 
run:
 

Water Supply
 
Single purpose alternative 52.591 x 109 CFA 

(Report 5 (USU 1981) based on a 
189 m storage damn at the 
Manantali Site)
 

Specific cost (nondelayed case) 30.012 x 109 CFA
 
Total 82.603 x 109 CFA
 

Navigation
 
Single pu,pose alternative 49.324 x 109 CFA
 

(Report 5 (SU 1981) based on
 
a 186 m project dam at the
 
Manantali Site)
 

Specific cost (nondelayed case) 98.412 x 109 CFA
 
Total 147.736 x 107 CFA
 

Energy
 
Single purposed alternative 70.531 x 10 CFA
 

(Report 5 (USU 1981) based on
 
a 206m project dam at the
 
Manantali Site)
 

Specific cost (nondelayed case) 39.08 x 109 CFA
 
Total 109.61 x 109 CFA
 

Detailed description of cost
 
allocation procedures
 

The approach to allocating joint costs is fully discussed in Report 
I of the Senegal River Cost Allocation Study. A brief review of the 
Adjusted Separable Corts Remaining Benefits (ASCRB) method is given in 
Appendix 3 of Report 1. 

Input Data Format for the Allocation Model
 

Each item of input data is entered interactively in free format 
from the computer terminal. The user is referred to Appendix C for a 
demonstration run of the Allocation Model. 
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Output from the Allocation Model
 
(ALLOCA.OUT and ALLOCA.DAT
 

The program ALLOCA.FTN writes two data files ALLOCA.OUT and 

ALLOCA.DAT. The format used in ALLOCA.OUT (Figure 25) is the same as 

that used in Reports I and 5. The user is referred to these reports for 

a detailed discussion of the cost allocation output. 

Data file ALLOCA.DAT (Figure 26) passes the joint cost proportions
 

to the program FEES.DAT.
 



COST ALLOCATION VALUES 
 XE9
 
IRRIGATION ENERGY 
 NAVIGATION TOTALS
PROJECT BENEFITS 110.90 
 261.2e 530.08 
 902.22
ALTERNATIVE COSTS 
 82.60 109.61 147.74 
 339.95
JUSTIFIABLE COSTS 
 82.60 103.61 147.74 
 339.95
SEPARABLE COSTS 
 36.55 
 56.02 101.68 194o25


COSTS FOR OTHER
 
PURPOSES 
 206.59 187.12 141.46
 
JUSTIFIABLE COSTS
 
FOR OTHER PURPOSES 206.59 
 187.12 141.46
ADJUSTMENT FACTOR 
 1.19 1.22 
 1.19
 
ADJUSTED SEPARABLE
 
COSTS 
 43.47 C8.37 L20. 4
REMANINING BENEFITS 
 39.13 41.24
JOINT COST

26.30 107.17
 
PROPORTION 
 0.37 
 0.38 
 0.25
ALLOCATED JOINT COSTS 0.00
17.85 18.81 
 12.22 48.89

TOTAL SERVICE SECTOR
COSTS 
 54.40 
 74.84 113.90 243.14
PERCENTAGES 
 .223736 .307794 
 .468469
 

Figure 25. ALLOCA.OUT
 

http:COST26.30


3
ALLOCA.DAT CREATED BY PROGRAM ALLOCA.FTN
USED FOR INPUT TO ALLOCA.FTN AND FEES.FTN
 
IRRIGATION ENERGY 
 NAVIGATION
1.1090478E+I1 
 2.6123736E+II 
5.300801OE+I1 
 BENEFITS
8.2603000E+lo 
 1.0961100E+1I 
1.4773600E+1I 
 ALTERNATIVE COSTS
3.6545999E+10 
5.6022999E+10 
1.0167900E+lI 
 SEPARABLE COSTS
3.7054169E+10 DISCOUNTED QUANTITY OF WATER
8.3515766E+09 DISCOUNTED QUANTITY OF ENERGY
3.1388619EIo DISCOUNTED QUANTITY OF NAVIGATION
0.652914E+10 = AGCOST; 
IRRIGATION BENEFIT FROM AGBENO.117434i:+12
0.3651565 0.3848101 
0.2500334 PROPORTIONS OF JOINT COST
 

FA
 

Figure 26. ALLOCA.DAT
 



97 

LOAN SUBMODEL
 

The programs MLOAN.FTN and DLOAN.FTN are designed to calculate the 

loan costs and to generate a schedule of loan withdrawals and repayments
 

to the accounting section. MLOAN.FTN (Maiiantali loans) reads in the 
data file HLOAN.PRE and prints out MCoST.OUT, MPAY.OUT, and kMLOAN.OUT. 

DLOAN.FTN, (Diama loans) reads in the data file DLOAN.PRE, and prints out 
DCOST.OUT, DPAY.OUT, and DLOAN.OUT. The two programs are the sane 
eitcept fot the names of the input and output data files. The formats of 

the two data files are identical. in this so:t ion only MLOAN will be 
discussed. AlL comments regarding MLOAN.FTN and its data files also 

apply directly to DLOAN.FTN and to the files as well. Grants are 

treated as zero interest loans requiring no repaybment. 

The program MLOAN. FTN allows the user to choose up to 10 separate 
withdrawals of funds from any of the availabte loans with variable 
initial withdrawal dates and repayment times. The file MPAY.OUT 
provides the decision maker with i.nfo rmat ion on Loan sources and 

liabilities.
 

Input Data 

MLOAN.PRE 
The program MLOAN.FTN reads the data file MLOAN.PRE and prompts the 

user for interactive data.
 

Data file (ALOAN.PKE). MLOAN.PRE contains a list of loans along
 

with the number of withdrawal and the amount withdrawn. The program 

MLOAN.FTN reads MLOAN.PRE (Figure 27), while the program DLOAN.FTN reads 

DLOAN.PRE (Figure 28). The two data files share the format illustrated 
in Figure 29 and described below. In order for the proper accounts to 

be posted all loans must precede grants in the sequence of input. 

Format for data files DLOAN.PRE and MLOAN.PRE: 

Line la Number of lines of comments
 

Line lb Comments
 

Line I Two integer variables read in by FREE FORMAT; NLOAN,
 

NGRANT where: 

NLOAN = number of loans 

NGRANT = number of grants 

Line 2 FORMAT (12,LX,8A2,F6.2,IX,12,IX,12,IX,F4.4,2X,3A2)
 

NUM,NAME,T.AMNT,IDURIGR,BINT,TYPE where:
 

NUM loan number (loans should be in same order
 

in both MLOAN.PRE and DLOAN.PRE) 

NAIME = description of Loan (up to 16 characters)
 

TAiINT = total amount of loan expressed in millions
 

of CFA (i.e., value will be multiplied by
 

1,000,000 in the program)
 

IDUR = the duration of the loan
 

IGR = the gra'e period
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rIL,4N.PRE DATA FILE CONTAINING LOAN AND GRANT DRAWS FOR MANATALI DAM 

14 4
 
I ARABIE SAOUDITE 150.00 40 10 .0075 SOFT
 

8
 
1981 

1982 

1983 

1984 

1985 

1986 

1987 

1988 


2 RFA-B 

8
 

1981 

1982 

1983 

1984 

1985 

1986 

1987 

1988 


3 FAD

8
 

1981 

1982 

1983 

1984 

1985 

1986 

1987 

1988 


4 FED 

8
 

1981 

1982 

1983 

1984 

1985 

1986 

1987 

1988 


5 KOWEIT 

8
 

1981 

1982 

1983 


0.6160125
 
12.02829
 
10.25383
 
13.07950
 
13.80823
 
9.712953
 
5.8008149
 

9.3928203E-02
 
91.70 40 10 .0075 SOFT
 

0.3765889
 
7.353294
 
6.268507
 
7.995935
 
8.441431
 
5.937855
 
3.546252
 

5.7421442E-02
 
28.10 4Q 10 .0075 SOFT 

0.1153997
 
2.253299
 
1.920884
 
2.450227
 
2.586741
 
1.819561
 
1.086692
 

1.7595883E-02
 
100.70 30 10 .0100 HARD
 

0.4135497
 
8.074991
 
6.883737
 
8.780704
 
9.269924
 
6.520633
 
3.894303
 

6.3057132L-02
 
100.00 18 7 .0200 HARD
 

0.4106750
 
8.018860
 
6.835885
 

Figure 27. NLOAN.PRE
 



1984 8.719668 
1985 9.205485 
1986- 6.475306 
1987 

1988 


6 10 

8
 

1981 

1982 

1983 

1984 

1985 

1986 

1987 

1988 


1983 

1984 

1985 

1986 

1987 

1988 


7 BID

8
 

1981 

1982 

1983 

1984 

1985 

1986 

1987 

1988 


8 IRAN

8
 

1981 

1982 

1983 

1984 

1985 

1986 

1987 

1988 


0.1642700
 
3.207544
 
2.734354
 
3.487867
 
3.682194
 
2.590122
 
1.546893
 

2.5047522E-02
 

2.734354
 
3.487867
 
3.682194
 
2.590122
 
1.546893
 

2.5047522E-02
 
20.00 24 


8.2134992E-02
 
1.603772
 
1.367177
 
1.743934
 
1.841097
 
1.295061
 

0.7734466
 
1.2523761E-02
 

4.00 20 


1.6426997E-02
 
0.3207543
 
0.2734354
 
0.3487867
 
0.3682194
 
0.2590122
 
0.1546893
 
2.5047520E-03
 

9 ABU DHABI 70.00 15

8 

1981 

1982 

1983 

:984 

1985 

1986 

1987 

1938 


Figure 27. Continued
 

3.867233
 
6.2618792E-02
 

40.00 20 10 .0200 HARD
 

0.2874725
 
5.613202
 
4.785120
 
6.103767
 
6.443840
 
4.532714
 
2.707063
 

4.3833159E-02
 

6 .0300 HARD
 

5 .6'00 HARD
 

5 .0350 HARD 



10 CAISSE CENTRALE 46.70 15 10 .0350 HARD 15 RFA-A 6.30 0 0 .0000 GRANT 
8 8 

1981 0.1917852 1981 2.5872523E-02 
1982 3.744807 1982 0.5051881 
1983 3.192359 1983 0.4306608 
1984 4.072085 1984 0.51493391 
1985 4.298962 1985 0.5799456 
1986 3.023968 1986 0.4079443 
1987 1.805998 1987 0.2436357 
1988 2.9242979E-02 1988 3.9I44J9846E-03 

11 NIGERIA 8.50 20 5 .0400 HARD 16 FAC 23.30 0 0 .0000 GRANT 
8 8 

181 3.4907367E-02 1981 9.5687255E-02 
1982 
1983 

0.68]6030
0.5810502 

1982 
1985 

1.868394 
1.592761 

1984 0.7411717 19814 2.031682 
1985 0.7824662 1985 2.114878 
1986 0.5504010 1986 1.508746 
1987 0.3287148 1987 0.9010652 
1988 5.3225979E-03 88 1.4590179E-02 

12 
8 

ITALIE-B 12.00 10 2 .0400 HARD 17 CANHADA
8 

17.20 0 0 .0000 GRANT 

1981 4.9280990E-02 1981 7.0636094E-02 
1982 0.9622631 1982 1.379244 
1983 0.8203062 1983 1.175772 
1984 1.046360 1984 1.499783 
1985 1.104658 1985 1.5833411 
1986 0.7770367 1986 1.113753 
1987 0.i61i0679 1987 0.66516141 
1988 7.5142556E-03 1988 1.0770,434E-02 

13 BAD 
8 

32.10 20 5 .0600 HARD 18 UNUP8 
10.00 0 .0000 GRANT 

1981 0.1318267 1981 4.1067496E-02 
1982 2.574054 1982 0.8018859 
1983 2.1914319 1983 0.6835886 
19811 2.799013 1984 0.8719668 
198' 2.954961 1985 0.9205486 
1986 2.078573 1986 0.6475305 
1987 1.2L;1382 1987 0.3867233 
1988 2.0100635E-02 1988 6.2'618805E-03 

148 ITALIE-A 23.50 10 0 .0700 HARD 

1981 9.6508607E-02 
1982 1.8811432 
1983 1.606433 
1984 2.049122 
1985 2.163289 
1986 1.521697 
1987 0.9087996 
198 1.4715417E-02 

Figure 27. Continued
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DLOAN.PRE DATA FILE CONTAINING LOAN AND GRANT DRAWS FOR DIAMA DAM
 

14 4
 
1 ARABIE SAOUDITE 150.00 40 10 .0075 SOFT
1981 3.324275 
 1983 2.863766
 

1982 5.967571 
 1985 2.680686
 
1983 4.295650 
 1985 2.680606
1984 3.109023 
 1986 1.1470498
1985 4.020909 
 1987 0.1889000
1986 2.205747 
 1988 0.0000000
1987 0.2833501 
 6 IQ 40.00 20 10 .0200 HARD
1988 0.0000000 
 8
2 RFA-B 91.70 40 10 .0075 SOFT 
 1981 0.8864735
8 
 1982 1.591352
1981 2.032241 
 1983 1.145507
1982 3.648175 
 1984 0.8290729
1983 2.626074 
 1985 1.072243

1984 1.900650 
 1986 0.5881993
1985 2.458116 
 1987 7.5560026E-02
1986 1.348447 
 1988 0.0000000
1987 0.1732213 
 7 BID 20.00 24 6 .0300 HARD
1988 0.0000000 
 8
3 FAD 
 28.10 40 10 .0075 SOFT 
 1982 0.7956762
1981 06227477 
 1983 0.5727533
 
1982 1.117925 1981 0.62275377
 

198 0.114536
1983 0.8047184 
 1985 0.5361213

1984 0.5824237 
 1986 0.2940997
1985 0.7532504 
 1987 3.7780013E-02
1986 0.4132100 
 1988 0.0000000
1987 5.3080913E-02 
 8 IRAN 4.00 20 
5 .9300 HARD
1988 0.0000000 
 8
4 FED 8 100.70 30 10 .0100 HARD 
 1981 8.86147343E-02
1982 0.1591352
1981 2.231697 
 1983 0.1145507
1982 4.006229 
 1984 8.2907289E-02
 
1983 2.883813
1984 2.087191 1985 0.1072243
1986 5.8819927E-02
 
1985 2.699370 
 1987 7.5560012E-03
1986 1.480792
1987 0.1902224 
 1988 0.0000000
9 ABU DHABI 70.00 15 5 .0350 HARD
 

1988 0.0000000 8
 
5 KOEIT 100.00 18 7 .0200 HARD
8 1981 1.551328
1981 2.216184 1982 2.784867
1983 2.004637
1981 2.216181 
 984 1.450878
 

1982 3.978381
 

Figure 28. DLOAN.PRE
 



1985 1.876424 1981 0.5208032 
1986 1.029349 1982 0.9349195 
1987 0.1322300 1983 0.6729850 
1988 0.0000000 1984 0.4870803 

10 CAISSE CENTRALE 46.70 15 10 .0350 HARD 1985 0.6299425 
8 1986 0.3455671 

1981 1.034958 1987 4.4391505E-02 
1982 1.857904 1988 0.0000000 
1983 1.337379 15 RFA-A 6.30 0 0 .0000 GRANT 
1984 0.9679427 8 
1985 1.251843 1981 0.1396196 
1986 0.6867227 1982 0.2506380 
1987 8.8216327E-02 1983 0.1804173 
1988 0.0000000

11 NIGERIA
8 

8.50 20 5 .0400 HARD 
1984 
1985
1986 

0.1305790 
0.1688782
9.2641383E-02 

1981 0.1883756 1987 1.1900703E-02 
1982 0.3381624 1988 0.0000000 
1983 0.2434201 16 FAC 23.30 0 0 .0000 GRANT 
1984 0.1761780 8 
1985 0.2278515 1981 0.5163708 
1986 0.1249923 1982 0.9269627 
1987 1.6056504E-02 1983 0.6672575 
1988 0.0000000 1984 0.4829350 

12 ITALIE-B
8 12.00 10 2 .0400 HARD 19851986 0.62458120.3426261 

1981 
1982 

0.2659420 
0.4774057 

1987 
1988 

4.4013709E-02 
0.0000000 

0 

1983 0.3436519 17 CANADA 17.20 0 0 .0000 GRANT 
1984 0.24c7219 8 
1985 
1986 

0.3216728 
0.1764598 

1981 
1982 

0.3811836
0.6842815 

1987 2.2668002E-02 1983 0.4925678 
1988 0.0000000 1984 0.3565014 

13 BAD 32.10 20 5 .0600 HARD 1985 0.4610642 
8 1986 0.2529257 

1981 
1982 

0.7113950 
1.277060 

1987 
1988 

3.2490809E-02 
0.0000000 

1983 0.9192689 18 UNDP 10.00 0 0 .0000 GRANT 
1984 0.6653310 8 
1985 0.8604746 1981 0.2216184 
1986 0.4720299 1982 0.3978381 
1987 6.0636912E-02 1983 0.2863767 
1988 0.0000000 1984 0.2072682 

14 ITALIE-A 23.50 10 0 .0700 HARD 1985 0.2680607 
1986 0.1470498 
1987 1.8890006E-02 
1988 0.0000000 

Figure 28. Continued 
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MLOAN.PRE DATA FILE CONTAINING LOAN AND GRANT DRAWS FOR MANATALI DAM
14 
 4 

1 ARABIE SAOUDITE 150.00 40 10 .0075 SOFT

8 


1981 

1982 

1983 

1984 

1985 

1986 

1987 

1988 


2 RFA-B 

8 


1981 

1982 

1983 

1984 

1985 

1986 

1987 

1988 


18 UNDP 

8 


1981 

1982 

1983 

1984 

1985 

1986 

1987 

1988 


0.6160125 

12.02829 

10.25383 

13.07950 

13.80823 

9.712958 

5.800849 


9.3928203E-02 

91.70 40 10 .0075 SOFT 


0.3765889 

7.353294 

6.268507 

7.995935 

8.441431 

5.937855 

3.546252 


5.7421442E-02 


10.00 0 


4.1067496E-02 

0.8018859 

0.6835886 

0.8719668 

0.9205486 

0.6475305 

0.3867233 

6.261R805E-03 


0 .0000 GRANM 


LINE 1
 
LINE 2
 
LINE 3
 
LINE 4
 
LINE 5
 
LINE 6
 
LINE 7
 
LINE 8
 
LINE 9
 
LINE 10
 
LINE 11
 
LINE 2
 
LINE 3
 
LINE 4
 
LINE 5
 
LINE 6
 
LINE 7
 
LINE 8
 
LINE 9
 
LINE 10
 
LINE 11
 

LINE' 2
 
LINE 3
 
LINE 4
 
LINE 5
 
LINE 6
 
LINE 7
 
LINE 8
 
LINE 9
 
LINE 10
 
LINE 11
 

Figure 29. Sample data file illustrating format used for file MLOAN.PRE and DLOAN.PRE.
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BINT = the interest rate charged expressed as a
 
decimal fraction
 

TYPE = the type of loan, SOFT,HARD,GRANT
 
(IMPORTANT FORMAT NOTE***grant is entered
 
with a leading space, the program checks
 
for a "space G" so that Grants should be
 
entered as shown).
 

Line 3 FREE FORMAT one integer NDR where:
 
NDR = the number of withdrawals (in order to maintain 

the proper posting of accounts all loans and 
grants must have the same number of with
drawals) 

where there are no withdrawals enter 0 

Line 4 FREE FORMAT MNZ,LMN where
 
MNZ = Irneger variable for year of withdrawal (e.g.
 

1994) or year 13
 
LMN = Real variable for amount of withdrawal
 

expressed in millions of CFAF (value will be
 
multiplied by 1,000,000 in the program)
 

Line 5
 
through same format as Line 4, there will be one line for each
 
Line 11 withdrawal.
 

Interactive data. the user is asked whether the exchange rate
 
between values given in MLOAN.PRE and the accounting section. is 245
 
CFAI'/$. If the user responds with Y, 245 CFAI/$ is used. If the user
 
responds N, the user must then enter a different exchange rate. This
 
charge would change cash flows, loan costs, and repayments in the model,
 
but not the allocation of costs among countries. Similarly, the user is
 
asked whether the discount rate is 0.05.
 

MLOAN.FTN
 

The purpose of MLOAN.FTN is to calculate loan costs, withdrawals
 
and repayments. This program receives its basic data from file
 
MLOAN.PRE, allows the user to select various combinations of that basic
 
data for project financing, and outputs the resultant financial
 
information in three files: MPAY.OUT, MLOAN.DAT, and MCOST.OUT.
 

MPAY.OUT (Figure 30) is a general information file (discussed
 
below) which is meant for user evaluation and consideration. MLOAN.DAT
 
is a file used to transfer financial information from MLOAN.FTN to
 
PREACC.FTN in accordance with the appropriate format. MCOST,OUT
 
contains the total discounted interest costs for loans for Manantali
 
Dam. The details of the program and data files follow.
 

'Note that 
these withdrawals may or may not be discretionary. If they
 
are not, expected withdrawals should be based upon projected project
 
funding requirements and loan conditions.
 



XAMPLE OF MPAY.OUT
THIS FILE REPRESENTS A PART OF T11E TOTAL FILE.
THE INFORMATION CONTAINED IN THIS FILE 
IS SUMMARIZED IN
ACCOUN.OUT IN THE LOAN AND INTEREST SECTIONS.
 

LOAN //1 DUR=50 AMOUNT= 0,62 BEGINS: 1981 
GRACE= 10
 
LOAN # I DUR=50 AMOUNT= 12.03 BEGINS: 1982 GRACE= 10
 
LOAN fi1 DUR=50 AMOUNT= 10.25 BEGINS: 1983 
 GRACE= 10
 
LOAN # I DUR-50 AMOUNT= 13.08 BEGINS: 1984 GRACE= 10
 
LOAN Ii DUR=5O AMOUNT= 13.81 BEGINS: 1985 GRACE=10
 
LOAN # I DUR=50 AMOUNT= 9.71 BEGINS: 1986 
GRACE= 10
 

LOAN # 1 DUR=50 AMOUNT= 5.80 BEGINS: 1987 
 GRACE= 10
 
LOAN # i DUR=50 AMOUNT= 0.09 BEGINS: 1988 GRACE= 10
 
LOAN # 2 DUR=50 AMOUNT= 0.38 BEGINS: 1981 GRACE= 10
 

Figure 30. 
 Sample of MPAY.OUT
 



LOAN # I 

YEAR LOAN BALANCE(EOY)
1981 O.15692307Et09 
1982 O.309785t00E1i0 
1983 0.56100424Et10 
19814 0.88145203Ei 10 
1985 0.12197537Eil1 
1986 0.14577211EfIi 
1987 0.15998420Eii 
1988 0.]6021432Etli 
1989 0.16021432EtI11 
1990 0. 16021832E*11 
1991 0.15672965E- 11 
1992 0.15322061E-Il 
i993 0.14968700E- I 1 
1994 0.14612866E ll 
1995 O.14255L43E-ti 
1996 0.13893704E-i 
1.997 0.13530349EfI 
1998 0.131641446EIl 
1999 O.i2795981E+II 
2000 0.1242493L4Et11 
2001 0.12051296E-lI 
2002 0.11675039E11 
2003 0.11296148E+l1 
2004 0. 1091M607E 41 
2005 0.10530397E,11 
2006 0.10143489E11 
2.007 0.97538806E+!0 
2008 0.93615,442E#10 

2009 0.896657 E10 
2010 0. 8568609 5E,] 0 
2011 0.81679719Et0 
2012 0.77645322E +0 
2013 0.7358272,E,10 
2010 6.69491594E+10 
2015 0.15371839E+10 
2016 0.6122331'E,10 
2017 0 5/045780Et10
2018 0.5233896E i0 
2019 0.118602665E110 
2(20 0.4t4336676E++O 
2021 0. lO41004Et10 
2022 0. 35715054f 110 
2023 0.31358851EtI0 
2024 0.26972232ElO 
2025 0.22554918E+10 
2026 0.18106636Etl40 
2027 0.13627224i-0I 
2028 0.91164262E+09 
2029 0.45741389E+09 
2030 704.0000n 

PAYMENT 
1056461.5 
21684900. 
39270300. 
61701644. 
85382760. 

0.10204049E+09 
0.11198894E+09 
O.11215003E,09 
0.11215003E+09 
0.11215003E+09 
0.46061677D 09 
0.460616sOEt09 
0. 46061677E 09 
0.46061677F+09 
0.46061680[109 
O.L46061677E*09 
0.'46061677ED09 
0.40061677-t09 
0.06061677Et09 
O.06061677E-09 
0.46061677E+09 
0.46061680E+09 
0.06061677E+09 
0. 06061680E+09 
0.46061677E+09 
0.46061677Ef09 
0.46061677E-09 
O. 6061677E,09 

0.46061677EiO9 
0.1i6061630Ei09 
0.46061677E,0O 
0.46061677E,09 
0.46061677E,09 
0.46061677E,09 
0.L6061677E,09 
0.46061677E 09 
0.4606167709 
0.460616//Et09 
0.46061677E 109 
0.0606!677E-09 
0. 46061677E 09 
0.46061677E+09 
0.06061677E109 
0.46061677E09 
O.06061677Ei09 
O.t6061677ED09 
O.06061677Ei09 
0.46061680E,09 
0.06061677E09 
0.46061677Et09 

INJEREST 
1056461.5 
21681980. 
39270300. 
61701614. 
85382760. 

0.O020409E+09 
0.111.98894 E+09 
0.11215003E*09 
0.11715003E+09 
0.11215005FK 09 
-0.11215005E09 
0.1097129,E+09 
0.10725582Et09 
0.10478316E09 
0.10229378E+09 
9977738M. 
972,'61760. 
9q713504. 
92151416. 
29570712. 
86978712. 
84359376. 
81726048. 
79075440. 
76407192. 
7370902'. 
71007880. 
68280352. 

6552972'i. 
62768752. 
599S2524. 
57173920. 
5L356980. 
51503352. 
03605948. 
145759--80. 
42F63392. 
3993,4300. 
36937156. 
30017752. 
310t9410. 
28021786. 
24996330. 
21951866. 
18885523. 
15783507. 
12675631. 
9536976.0 
6388018.0 
3203589.2 

PRINCIPAL 
0.00000000 
0.00000000 
0.00000000 
0.00000000 
0.00000000 
O.O0000)0 
O.00000000 
0OOL 000 
0 O300000 
0 00000000 
0.3z46Co/ E+09 
0.35090 'E -t 09 

963530E-'09 
0.35583360E+09 
0. 7;:32301E+09 
0.3F08 .j391: +09 
0. 3T1 A L-5,09 
0 3.5902GE 109 
O. 36846534E-+09 
0.3710W05E'c9 
0.3Z363805EiO9 
0.37625741Et09 
0.37889072E,09 
0. 38154 13'iE+09 
M3120957E+09 
O.38690774Et09 
O.38960890E+09 
0.39233L42Et09 

0.3950704D-09 
0. 3'h8408 , t09 
0. 006 ;4'aLi 09 
0.10304f85 -09 
0. 102597E-,09 
0.10] 1 93Et09 
0.41 19.'I : t09 
0.4107 E-09 
0.4175 38E,09 
0.i203195[ 09 
0. 42362960E 09 
0.o265940E f09 
0. '42967,1E 09 
0.'43259408E 09 
0. 4";56204go09 
0.438661891-i09 
0.4117312,Ff09 
0.1484822F t09 
0.44179;115 09 
0.4510793]F+09 
0.45022874Ei09 
0.45741318Et09 

Figure 30. Continued 
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Initialization. Thu beginning section of The program takes care of 

initialization and preliminary file management functions. Programn 

working array, are dimensioned and EAL and INTEGER data reassignments 
are made. This section of the program opens the data input file 

MLOAN.PRE which contains the conditions of up to 20 loans or grants. 

The program first reads in the variables LOANS and IGRAT which represent 
the numnbe r of loans and grants that are contained in the file 

MLOAN.PRE. This step is followed by the request that the user either 

approve or change the exchango rate so that financial data might 
represent the appropriate monetary base. The default value in the 

program is set in the variable NXR 245 CFAF/$. If tne user desires 
another exchange rate ( for example, if the financial information is 
desired in U.S. dollars), the variable NXR is revised accordingly. The 

program now reads in the data from MLOAN.PRE. These data are I) the 

name of the loan or grant source, NAME ([,), 2) the total amount 
available in the particular loan, TMNr([), 3) the maxim1um duration of 

the loan, IDUR1(j), 4) "he grace period length for the loan, IGR(I), 5) 
the interest rate for the loan expressed as a decimal fra.tion, BINT(M), 
and 6) the type of loan (hard, soft, or grant), TYPE(I,K) . This 
information is then echoed on the terminal for the user to verify. This 

section concludes by requesting user preference for a discount rate to 
be used in the calculation of net present value of interest costs. The 

program defau!t rate is set at 5 percent. The user may change this rate 
by requesting a n[w rate and entering the new rate in the variable 
RATE. The input file LFERMS.IRE is closed at the end of this section 
and is not further used in the progrns. 

Loan withdrawals. This section of the program LONPAK.FTN begins by
 

opening the output file MPAY.OUT (Figure 30) . This file is used to 
provide financial information on the loans selected by the user 

following completion of the progran. Another function of the program is 
reading of the number of withdrawals for each loan. 

If the financial instrument under consideration is a loan, the 
progrvn will identifv Loan duration, anount, and starting data, for each 

Loan for up to ten entries per Loan. If the financial icstrument 
selected is a grant, only the amount and withdrawal starting date are 
used since there is no repayment period. 

This portion of the program also precisely identifies placement of 
any loan arrangement in terms of both time and duration. The program 

uses some data entered by the user. This process can become complicated 

since the date of first Loan withdrawal begins the grace period. Any 

additional withdrawals during the grace period will not require 

repayment until the end of the grace period. Withdrawals after the 
grace period is over require that repayments begin immediately after the 

withdrawal. The starting date of the loan (PQ) is the date of the first 

withdrawal. The end of the grace period (UP) is calculated from the 
starting date and grace period. For subsequent withdrawals, if 

subsequent withdrawals have starting dates earlier than LIP, then the 

beginning of the repayment (QW) is set equal to LIP. If the subsequent 

withdrawals are later than LIP, the beginning of loan repayment is 
simply the date of the withdrawal as entered by the user. The loan 
amount, which is the outstanding balance of the loan, is aggregated into 
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array TNSAMT. This outstanding balance is reduced by the principal 
contributions of the annual repayment, to be calculated later in the 
program. 

Payment and interest calculations. This section of the progr~n 
calculates the loan interest and repayment for each loan made from the
 
loan for each withdrawal. The following algorithms are used:
 

=
 DUMP (,
DUMP(JK)K) -LNDUR(K............................(18)
AMNT(K) * BINT(K) 
(A+M INT(M)- L(DUP(K) 

FYDMP(J) = AMNT(K) (UP(J,K) * BYN)..................(19)
( 1-3 INT (M) ) IZ 

= I )-I
13INT (M) 

BYN - ( +INT(M) ... ............................. ( 0
 

Equation 18 is a standard annuity (mortgage loan) formula which
 
calculates an annual repayment obligation given the principal,
 

[AMNT(K)], the interest rate of the loan, [BINT(K)], and the period of 
the loan [LNDUR(K)]. The array DUMP(J,K) contains the amount of
 
repayment for each loan withdrawal for each year of the loan period.
 

Equation 19 is a variation of the standard annuity formula which is 
designed to calculate the amount of principal included in each annual 
total repayment. Each principal repayment reduces the outstanding 
balance of the loan. The formula calculates The reduction of the 
principal for each loan repayment using the loan withdrawal amount 
balance AMT(K), the annual repayment DUP(J,K), the loan interest rate 
BINT(M), the number of repayments which have been made on the loan, IZ, 
and an interest payment factor (BYN).
 

Equation 20 is simply the calculation of an interest payment charge
 
factor. The equation uses the loan interest BINT(M), and the years into
 
repayment IZ. A detailed discussion of these three equations is found
 
in any standard finance text.
 

Following the calculations using the preceding three equations, the
 
program derives an annual interest repayment by subtracting the annual 
principal repayment from the annual total repayment DUMP(J,K). The 
result is placed in the array FIDMP(J,M). 

Aggregation routines. This section of the program aggregates the 
data derived from individual withdrawals from the separate loans
 
calculated in the previous section. The array DUMP(J,K) is summed for 
each loan to create the array SDUMP(J,K). The array is further summed
 
over all loans into the array TDUM(J). Similarly, tne array of interest
 
payments FIDMP(J,K) is summed for eacn loan. The array is further 
summed into an array FYDMP(J) which represents a summation of all 
interest charges for all the loans for each year. At this point in the 
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program, the net present value of interest costs for a given year is 
calculated (NPVIC) by dividing the interest charge by the discount 
factor (DISCR). This information subsequently appears at the computer 
terminal screen for the information of the user. 

Link to PREACC. The purpose of this section of the program is to 
transfer the information on outstanding Loan balances (TNSMT); interest 
charges (FIDMP(J,K)) and total annual repayments (SDUMP(J,K)) to the 
program PREACC.FTN for eventual use in the accounting program 
ACCOUN. FTN. 

The first part of this section reduces the outstanding loan
 
balances by the amounts of the principal reimbursed DNIP. In this 

process, the array SDUMP(J,K) is changed from a sum of annual payments 
to a sum of annual principal reimbursements. The array TNSAMT is 
reduced to provide a true outstanding balance for the BALANCE SHEET. 
The user can choo;e not to send the financial information to the rest of 
the model for caLcILLating cash flows, etc. In this case, the programn 
skips to the creation of the file MPAY.OUT, which may be printed out or 
used by the model as input for other calculations. 

Transferring financial information from the program LONPAK.FTN to 
the programn PREACC.FTN begins with the selection of the number of yrears 
to be transferred. The general model currently seeks 50 years of 

inforimation for the project life span. This may change, and the user 

has the termninal option of incorporating this change. 

The output file MLOAN.DAT (Figure 31) transfers data in the format 
of other modules feeding the program PREACC.FTN. Initial information on 
this file contains a message and the number of accounts to be 
transferred each year. In the current model, 224 accounts are read for 

each year of record. This record is transferred in the variable NACC. 
The message length is specified in the variable RESAGE which indicates 

the nunber of Lines of message that accompany the numerical data. 
Following this initial information the program formats the data for 
transfer in the following way. First the account code to be debited 
appears, followed by the value to be placed into the account, then the 
account code to be credited. This sequence is repeated again on the 
same line. Thus each line transfers two numerical values and four 
account codes to otler programs. FIDMT(J,K) transfers interest data, 
SDUP transfers loan principal expense data, and TNSMT(J,K) transfers 

outstanding balance data. The various indicies which accomplish the 
mechanics of this transfer are described in the LONPAK.FTN GLOSSARY. 

The granc draws are simply transferred as grant income (revenues) for 
the year in which they are withdrawn in TNSAT(J,K). 

Transfer to MPAY.OUT. This section of the program transfers the 

financial information to the output file %IPAY.OUT (Figure 30) which can 
be used directly by the user for subsequent decisions or to modify the 
original Loan withdrawals. Again, the user is given the option of not 

writing the file. If the user chooses not to write the file, the 
program is finished. If, however, the user decides to write the file, 
the financial information previously described in MLOAN.DAT is written 
in a different format on the file. The file first presents a 
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ACCOUNT OUTPUT FROM MLOAN.M DAM DISCOUNT RATE: 5.0000001E-02
 
CONVERSION FACTOR USED EQUALS: 


Figure 31. NLOAN.DAT
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645850.00C6000
 
645850.OOCI010
 

1013196.69C6300
 
1013196.69C1010
 
804923.00C6000
 
804923,OOC1010
 
120738.42C6000
 
120738.42CI010
 

1644558.00C6000
 
1644558.OOC1010
 
482953.72C6000
 
482953.72C1010
 
3310243.75C6000
 
3310243.75C1010
 

0.00C6000
 
0.00C101o
 
O.00C6000
 
0.00C1Oo
 
O00C6000
 

O.00C3005
 
0.00C1Oo
 
O.00C6000
 
0.00C3005
 
0.00C1oo
 
O.00C6000
 
0.00C3005
 
O.OOC1010
 
0.00C6000
 
O.00C3005
 
oOOC101o
 
O.00C6000
 
O.00C3005
 
0.00C1olo
 
O.00C6000
 
O.00C3005
 
0.OOCI1oo
 

56215.25C6000
 
56215.25C3005
 
56215.25C1010
 

O.00C6000
 
O.00C3005
 

YEAR 

D5201 

D3010 

D5203 

D3010 

D5205 

D3010 

D5207 

D3010 

D5209 

D3010 

D5211 

D3010 

D5213 

D3010 

D5215 

D3010 

D5217 

D3010 

D5005 

D3010 

D2101 

D5005 

D3010 

D2103 

D5005 

D3010 

D2105 

D5005 

P3010 

2107 


D5005 

D3010 

D2109 

D5005 

D3010 

D2111 

135005 

D3010 

D2113 

D5005 

D3010 


1 224
 
1056461.50C6000 D5202 

1056461.50C1010 D3010 

197910.50C6000 D5204 

197910.50C1010 D3010 


2012307.37C6000 D5206 

2012307.37C1010 D3010 

603692.19C6000 D5208 

603692.19C1010 D3010 

2465076.25C6000 D5210 

2465076.25C1010 D3010 

342092.19C6000 D5212 

342092.19C1010 D3010 

1937852.50C6000 D!-214 

1937852.50C1010 D3010 


O.00C6000 D5216 

0.OOCI010 D3010 

O.00C6000 D5218 

O.OOC1O1O D3010 

O.00C6000 D5005 

O.00C3005 D3010 

O.00CI010 D2102 

0.00C6000 D5005 

O.00C3005 D3010 

O.OOC1O1O D2104 

O.00C6000 D5005 

O.00C3005 D3010 

O.OOC.010 D2106 

O.00C6000 D5005 

O.00C3005 D3010 

O.OOC1010 D2108 

O.00C6000 D5005 

O.00C3005 D3010 

O.OOC1010 D2110 

O.00C6000 D5005 

O.00C3005 D3010 

O.OOC1010 D2112 

000C6000 D5005 


0.00C3005 D3010 

O.OOC1010 D2114 

O.00C6000 D5005. 

0.00C3005 D3010 




D2115 

D5005 

D3010 

D2117 

D1005 

D1005 

D1005 

DI005 

D1005 

D1005 

D1005 

D5005 

O'fi 


D5005 

D5005 


YEAR 

D5201 

D3010 

D5203 

D3010 

D5205 

D3010 

D5207 

D3010 

D5209 

D3010 

D5211 

D3010 

D5213 

D3010 

D5215 

D3010 

05217 

D3010 


'.00C1010 D2116 
0.00C6000 D5005 
0.00C3005 D3010 
0.OOC1010 D2118 

150923072.00C2101 D1005 

28272928.00C2103 D1005 

100615368.00C2105 D1005 

20123074.00C2107 D1005 

70430752.00C2109 D1005 

8552305.00C2111 D1005 


32297542.00C2113 D1005 

6338768.00C4305 D1005

23443378.00C4306 D1005 

17305844.00C4307 D1005 

10061537.00C4308 D1005 

2 224
 
21684980.00C6000 D5202 

21684980.00C1010 D3010 

4062318.25C6000 D5204 

4062318.25C1010 D3010 


413014720.OOC6000 D5206 

41304720.00C1010 D3010 

12391417.00C6000 D5208 

12391417.00C1010 D3010 

50598284.00C6000 D5210 

50598284.00C1010 D3010 

7021801.5OC6000 D5212 

7021801.50C1010 D3010 


39776448.00C6000 D5214 

39776448.00C1010 D3010 


0.00C6000 D5216 

0.00C1010 D3010 

0.00C6000 D5218 

0.OOCIO10 D3010 


0,00C1010
 
O.00C6000
 
0.00C3005
 
O.00C1010
 

92264280.00C2102
 
101319672.00C2104
 
40246152.00C2106
 
4024614.25C2108
 

46987372.O0C2110
 
12073843.O0C2112
 
23644610.0OC2114
 
6338768.00C3005
 

23443378.00C3005
 
17305844.00C3005
 
10061537.00C3005
 

13256749.0OC6000
 
13256749.00C1010
 
20796924.00C6000
 
20796924.0OC1010
 
16521889.0OC6000
 
16521889.00C1010
 
2478282.50C6000
 
2478282.50C1010
 
33756280.00C6000
 
33756280.00C1010
 
9913132.00C6000
 
9913132.00C1010
 

66171300.00C6000
 
66171300.00C1010
 

0.00C6000
 
0.OOC1010
 
0.00C6000
 
0
 

Figure 31. Continued
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description of the financing arrangements selected, including loan
 
source, loan amounts, loan draw, year of loan draw, loan intere3t rate, 
loan grace period, and type of Loan. This information is followed by
 
detailed information on the repayment schedule for each loan, the
 
outstanding balance, ard the repayment of principal, SDUMP, and
 
interest, FIDMP. The total annual repayment is represented by the 
variable, FTYMNT. Finally, the file includes the summary data for the 
aggregation of all loan; and the net present value of the accrued
 
interest charges, NPVIC.
 

Out jut
 

MPAY.OUT
 

Figure 30 presents a portion of MPAY.OUT. The first segment
 
indicates those combinations of available loans and grants have been
 
selected to meet the needs of the capital development schedule generated
 
in the cost program. Loans listed with positive amounts and zero 
durations are grants. 

Figure 30 also contains a partial listing of the conditionis for 
loan #1 (which can be output for each loan selected by MPAY.OUT. For 
each year of record the file shows the balance of the loan remaining to 
be repaid (LOAN BALANCE EOY), the total annual repayment (taking into 
account duratLon and grace periods), and the division of the total 
annual repayment into interest and principal. For each year the loan 
balance outstanding is reduced by the amount of the principal payment
 
during the previous year.
 

The last section of MPAY.OUT is the aggregate sunmation of all
 
loans selected for use. This file shows the aggregate payments for all
 
loans selected and the aggregate interest charge in each year. The net
 
present value of the Interest charges is also available.
 

MLOAN.DAT
 

A second file MLOAN.DAT (Figure 31) is also generated by
 
MLOAN.fTN. ThTis file presents much of the same information as contained 
in MPAY.OUT but in the standard format for direct transfer to other 
modules in the accounting system. This file is illustrated by the 
partial listing shown in Table 20. In this example, the year is 
identified (1) and the number of accounts being transferred (224) in 
that year is given. The first column indicates the accounts which are 
to be debited, followed by the value to be entered into the accounts, 
while the third column indicates those accounts which are to be 
credited. This format is repeated again on the same line. Thus, each 
line contains information for four accounts. The 6000 account is a 
dummy account used when transactions do not affect Income Statement 
Accounts. The file Ls directly read by the program PREACC.FTN. 
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MCOST. OUT 

The file MCOST.OUT (Figure 32) contains the discounted costs of
 
loans for Manantali Dam. Figure 33, DCOST.OUT shows the discounted 
costs of loans withdrawn for Diama Dam.
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MCOST.OUT
 
DISCOUNTED COST OF LOANS FOR MANANTALI DAM
 

1.3419176E+10
 

Figure 32. MCOST.OUT.
 

DCOST.OUT
 
DISCOUNTED COST OF LOANS FOR DIAMA DAM
.... 
 5.1536143E+09
 

Figure 33. DCOST.OUT.
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USER FEES
 

User fees are calculated by the program FEES.FTN. The program 
reads four data files, ALLOCA.DAT, AGBEN.OUT, NBEN.OUT, and ENGBEN.OUT 
and requires some user inputs. The program has two output files, 
FEES.DAT and FEES.OUT. In the demonstration run, user fees are 
calculated twice: First for tWe non-delayed case, the results of which 
are used to calculate cost KEY and, secondly for the delayed case, the 
results of which are used ia the accounting package. 

Input Data 

Interactive data plus data from the data files ALLOCA.DAT 
AGBEN.OUT, NBEN.OUT and ENGBEN.OUT are used by program FEES.FTN. These 
data are also found in Report 5. The actual costs are obtained by 
running COSTD.PRE through the program COSE.FTN. The discounted costs 
are calculated for each service and presented in the dati file
 
DISSUM.OUT. The common works covs ars included in file D[)SSUM.OUT. 
The loan costs are found in files MKLOAN.OUT and DLOAN.OUT. 

The separable portion of the common works costs and the joint costs 
fron Report 5 are used in the demonstration run. If the cost of the 
Manantali Dan changes, the calculations of separable and joint costs
 
will need to be changed.
 

ALLOCA.DAT.
 

FEES.FTN reads the following joint cost proportions from the data 
file ALLOCA.DAT (Figure 26). These values are printed on the terminal 
screen and the user can change them if necessary. All data are read in
 
free format by submodel FEES.FTN from ALLOCA.DAT. The lines from the
 
file ALLOCA.DAT are read in the following sequence. Note that some
 
lines of data are not read.
 

1. Number of Lines of comment
 
2. Lines of comments
 
3. Passed
 
4. Passed
 
5. Passed
 

6. Passed
 
7. PROWAT, PROPOW, PRONAV
 

where
 

PROWAT = Proportion of joint cost allocated to irrigation sector 
PROPOW = Proportion of joint cost allocated to energy sector 
PRONAV Proportion of joint cost allocated to navigation sector
 



118
 

AGBEN.OUT
 

The discounted quantity of water used (QWATER) is read from the
 
data file AGBEN.OUT. The user is referred to the Agricultural Benefit
 
Section for a discussion of the data file AGBEN.OUT.
 

NBEN.OUT
 

The discounted quantity of navigation volume (QNAV) is read from
 
the data file NBEN.OUT. The user is referred to the Navigation Benefit
 
Section for a discussion of the data file NBEN.OUT.
 

ENGBEN.OUT
 

The discounted quantity of energy consumed (QPOW) is read from the
 
data file ENGBEN.OUT. The user is referred to the Energy Benefit
 
Section for a discussion of the data file ENGBEN.OUT.
 

Interactive input.
 

The user is prompted by the program to enter the following data:
 

1. Specific service sector costs.
 
2. Separable common costs for each service sector.
 
3. Joint costs.
 

For the demonstration run, costs used in FEES programn are costs 
with delay of navigation and energy. The costs include those associated
 
with loans to construct the Manantali and Diama Dams. The loan costs of
 
Diama Dam are included in the specific cost to irrigation. The loan
 
costs of the Manantali Dam were included in the allocated joint cost.
 

Program FEES.FTN
 

The program FEES.FTN calculates the user fees, by service, which
 
are sufficient to pay back both the separable and allocated joint cost
 
over the life of the project. Note that the use of discounted
 
quantities (D Qi) ensures a constant user fee over time, but also
 
results in a surplus of revenues over repayments in the last years of
 
the project repayment period. It is emphasized that this program uses
 
the actual costs (including changes Ln costs due to delays). Because
 
navigation or power delays cause changes in expenditures for specific
 
costs (although not for joint costs) the user fees are calculated based
 
on the separable costs plus the allocated joint costs. The program
 
calculates the total cost of each service and the user fee for each
 
service. The equation used to calculate the user fees is given below:
 

N
 
dC
 

UF L i. .......................................... (21)
 

E dQi 
t=I
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where 
UF = user fee for service i 
d = discount factor 
E dC . = discounted sUM of costs for service i 

E dC. = SP. + S E. + P. * J....... ........................ (22)
 

SP i = specific cost of service i 
SE. = separable common cost of service i 
Pi = proportion of joint cost attributed,'.o service i
 

E dQi = discounted su,i of quantities at service i 

This programT does not account for the fact that some specific costs 
may be incurred to provide only one country's services. For example, 
transmission line, are treated as a specific cost of energy production, 
and allocated to the energy service. User fees are charged based on 
energy consumption by costs, without regard to differential specific 
costs oP energy by country.
 

Output Data
 

Two output data files are written: FEES.OUT (Figures 34a and b) 
and FEES.DAT (Figures 35a and b). FEES.DAT is read by the revenue 
program, REVENU.FTN. A detailed description of this data file is found
 
in the Revenue Section. The data file FEES.OUT is intended to be read 
by the user. An example is shown below in Figure 34. This file 
suimnarizes the input data used by the FEES.FTN programn and presents the 
user fees calculated by the program.
 

Note that these user fees are based upon the gross characterization 
of economic efficiency criteria suggested in Report I (USU 1978). Thus, 
for the given data, user fees will not exceed the benefits generated 
from the prolect. However, these fees are based on average benefits 
with no provision for normal returns to operator capital and labor. It 
is possible that these fees could cause lower than normal returns, 
particularly in marginal service users. Further data refinement is 
required to analyze these incentive (or disincentive) effects. In 
addition, the distinction between cost allocation and cost shariag, 
discussed in Report 1, suggests that actual prices charged to users for 
services fees may differ from those suggested by the cost allocation, 
and that countries may see fit to subsidize project users. In fact, the 
allocation of costs to countries by these user fees involves only the 
level of each country's obligation to the project. 



OUTPUT FROM PROGRAM FEES
 
DISCOUNTED QUANTITY OF HATER CONSUMED 
3.7054169E+10

THE DISCOUNTED QUANTITY OF POWER CONSUMED 
8.3515766Ei.09

THE DISCOUNTED VOLUME OF NAVIGATION 
3.1388619E 10
THE SPECIFIC COST TO IRRIGATION 3.0012000E+10

THE SPECIFIC COST TO ENERGY 
 3.9080002E+10
 
THE SPECIFIC COST TO NAVIGATION 9.8412003E+10
 

6
THE SEPARABLE COST TO IRRIGATION .5340001E.09
THE SEPARABLE COST TO ENERGY 
 1.6943000E+10
 
THE SEPARABLE COST TO NAVIGATION 3.2670001E09
 
JOINT COST 
 4.8891998E+10
 
ROPORTION OF JOINT TO IRRIGATION 0.3651565


PROPORTION OF JOINT TO ENERGY 
 0.3848101

PROPORTION OF JOINT TO NAVIGATION 
 0.2500334

TOTAL COST TO IRRIGATION 
 5.4399230E+10
 
TOTAL COST TO ENERGY 
 7.4837139E*10
 
TOTAL COST TO NAVIGATION 
 1.1390364E11
 

THE USER FEES
 
IRRIGATION 
ENERGY 
 NAVIGATION
 
1.46810 
 8.96084 
 3.62882
 

Figure 34a. FEES.OUT no delay
 

http:8.3515766Ei.09


OUTPUT FROM PROGRAM FEES
 
DISCOUNTED QUANTITY OF 4TATER CONSUMED 
3.7054169E*Io
 
THE DISCOUNTED QUANTITY OF POWER CONSUMED 
5.8602757E09
 
THE DISCOUNTED VOLUME OF NAVIGATION 
2.87i.9086EI10
 
THE SPECIFIC COST TO IRRIGATION 
 3.0012000Etl0
 
THE SPECIFIC COST TO ENERGY 
 2.7776000E+10
 
THE SPECIFIC COST TO NAVIGATION 7.7253001E+Io
 
THE SEPARABLE COST TO IRRIGATION 6.5340001E+09
 
TLE SEPARABLE COST TO ENERGY 
 1.6943000E+10
 
THE SEPARABLE COST TO NAVIGATION 3.2670001Eto9
 
JOINT COST 
 6.2310998EI10
 
PROPORTION OF JOINT TO IRRIGATION 
 0.3651565
 
PROPORTION OF JOINT TO ENERGY 
 0.3848101
PROPORTION OF JOINT TO NAVIGATION 
 0.2500334

TOTAL COST TO IRRIGATION 
 5.9299267E+10
 
TOTAL COST TO ENERGY 6.8696904E+10
 
TOTAL COST TO NAVIGATION 
 9.6099836E+I0
 

THE USER FEES
 
IRRIGATION ENERGY 
 NAVIGATION
 
1.60034 11.7225 
 3.34620
 

Figure 34b. FEES.OUT with delay
 



.Me, M*M**tW**WUW*******~ **M**fhl*** 

FEES.DAT FILE CREATED BY PROGRAM FEES
 
THIS FILE CREATED ON 13-JULY-83
 
PW
 

12
 
D!010 8.9608C3010 D1010 8.9608C3010 D1010 
 8.9608C3010

D6000 8.9608C4205 D6000 8.9608C4210 D6000 8.9608C4215
 
AG
 

12
 
D1010 1.4681C3010 D1010 1.4681C3010 D1010 1.4681C3010
 
D6000 1.4681C4005 D6000 1.4681C4010 D6000 1.4681C4015
 
NV
 

12
 
D1010 3.6288C3010 D1010 3.6288C3010 D1010 3.6288C3010
 
D6000 3.6288C4105 D6000 3.6288C4110 D6000 3.6288C4115
 

Figure 35a. FEES.DAT no delay
 



Figure 35b. Delay
 

FEES.DAT FILE CREATED BY PROGRAM FEES
 
THIS FILE CREATED ON 12-JULY-83
 
PW
 

12
DIOO 11.7225C3010 D1010 11.7225C3010 D1010 11.7225C3010
 
D6000 11.7225C4205 D6000 11.7225C4ZI0 D6000 11.7225C4215
 
AG 

12 
D1OO 
D6000 

1.6003C3010 D1010 
1.6003CL1005 D6000 

1.6003C3010 D1010 
1.6003CL4010 D6000 

1.6003C3010 
1.6003C4015 

NV 
12 

D1010 3.3462C3010 D1010 3.3462C3C10 D1010 3.3462C3010 
D6000 3 62C4].05.*--D6000 3.3462C4110 6000 3.3462Cq115 



125
 

PROJECT REVENUE
 

The Revenue Model (OkEVENU) 

The program REVENU.FTN calculates the project revenues from user 
fees from the three services. The running of REVENU requires the prior 
preparation of four data files: PWQ.DAT (Figure 17), AGQ.DAT (Figure 
9), NAVQ.DAT (Figure 14), and FEES.DAT (Figure 34). All four of these 
files are created by other programs, as discussed previously. Although 
it is possible for the user to edit each of the four files, he is likely 
to do so only in the case of FEES.DAT. The user must be careful that 
the values are entered in the pL'oper format. The format and a 
description of the file FEES.DAT are incLuding in the following Data 
Input Section of this manual. For a description of the other input 
data, the user is referred to the Benefits Section of the manual. In 
the demonstration run the REVENU programn is run twice, first for non
delayod data and second for delayed data. 

The revenue is calculated by The following equation: 

VALUE ,j = QUAN i j * FEESi' j .............................. (23)
 

where 
VALUEi, j the revenue from country i for service j 
QUANi, j the undiscounted quantity utilized by country i of 

service j
 

FEESL, j = the user fee charged to a country i for service. 

If one of the following input errors is detected, the program will
 
stop and write out a short error message: 1) if user fees are not given
 
in the following order: a) energy, b) agriculture, c) navigation; 2) 
if the number of columns to be read from the quantity files does not 
match the number of user fees, and 3) if there is a mismatch in the 
number of years of data (for example, one data file contains 50 years of 
data while another contains only 25 years). 

Input Data Format for the REVENU Model
 

Input files PWQ.DAT, NAVG.DAT, and AGQ.DAT
 

These three files normally are created by programs in the Benefits 
Section of the model. For this reason, the formats of these three files
 
are discussed in detail in the Benefits Section of this report.
 

FEES.DAT. This inDut file (Figure 35) contains user fees and 
account codes. The file can be prepared by the user or by the ALLOCA 
Submodel. Free format is not used in this file, so if the file is 
edited by the user, the data must conform to The format given in the 
sample FEES.DAT below:
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Line 1 	 FREE format number of lines of comment,
 
number of years
 

Line 2
 
through Comments format (80A1)
 
Line 4
 

Line 5 	 ICHECK format A2
 

Line 6 N 	 Integer variable free
 
format
 

Line 7 3(NCORD ACC FEE NCORD ACC) 	 format 3(Al,I4,F8.2,Al,
 
14, IX)
 

Line 8 3(NCORD ACC FEE NCORD ACC) 	 format 3(A1,I4,F8.2,AI,
 
14,IX)
 

Lines 6 through 7 ari- repeated for each seLvice.
 

where
 

ICHECK 	 code check that service sectors are in proper order
 
PW ENERGY
 
AG AGRICULTURE
 
NV NAVIGATION
 
fees must be entered in this order otherwise the progran
 
will stop
 

N = number of years of data 
NCORD C for credits D for debit 
ACC = the account to be debited or credited. The revenue file 

must contain four accounts for each entry.
 
FEE user fee for each account (ACC)
 

The block (Line 5 through Line 8) is repeated three times, once for
 
each service (PW, AG, and NV).
 

REVENU.FTN. This submodel calculates the project revenues from
 
user fees for the three services and associates these values with the
 
proper accounting codes.
 

The discounted revenues are calculated by 	the following equation:
 

N N
 

t= 1 LIJ t=l t (UF1 Qjjt )........................ (24)
E d REV.. = 	Ed * . . . ..
 

in which
 
N 
Z d REV.. = the discounted sum of revenues for service i
 
t=1 13 for country j.
 

UFi = user fee for service i
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Qijt =quantity of service i used in inember state j in 
year t 

3. Proportions. The proportions are calculated by the following
 
equation:
 

R.. 
P J(25) . 
ij total.
 

in which 

Pij = proportion service i charged to member state j 

Ri = discounted sun of revenues for service i paid by
member state j 

total. = discounted sum of revenues for service i
L 

Output from the REVENU ModeL 

KEY.OUT. The output file, KEY.OUT (Figure 36) contains the 
discounted project revenue distributed by country and by service. The 
revenue distribution also is given as percentages. As discussed 
earlier, specific costs of services which may be associated with a given 
country's Tse of these services are not considered in the 
calculation. The data contained in KEY.OUT may be used to construct a 
table showing distribution of Manantali and Diana costs by country. The
 
file also contains the choice of optins used i the Benefit Section.
 

REVENU.DAT. The output file, R-VENU.DAT (Figure 37) contains the 
project revenues and appropriate acccunting codes. The file is read 
directly by the PREACC submodel which creates data for the accounting 
program. It is not necessdry for the user to change or to print this
 
file. 

"Discusions were held with OMVS personnel with regard to the location, 
use, and allocation of costs in this case, and it was determined that 
the uncertainty associated with actual power users and the necessity for 
equality of user fees were sufficient reasons to ignore the problems. 
Lower model revision would be required to accomplish this re-allocation. 



DATA FILE KEY.OUT 

DISCOUNTED REVENUE TO 

TOTAL 

PW 74836819968.00 
PROPORTIONS 

FEES 

FOLLOWING RESULTS ARE USED TO CALCUALTE COST KEY 

EACH COUNTRY BY USER SECTOR 

MALI MAURITANIA SENEGAL 

42245382144.00 0.00 32591435776.00 
0.564 * 0.000 0.435 

8.9608 8.9608 8.9608 

WS 54399270912.00 

PROPORTIONS 

FEES 

6062768640.00 

0.111 

1.4681 

16678065152.00 

0.307 

1.4681 

31658434560.00 

0.582 

1.4681 

NV 113752940544.00 
PROPORTIONS 

92970000384.00 
0.817 

13328809984.00 
0.117 

7454126080.00 
0.066 

co 

FEES 3.6288 3.6288 3.6288 

TOTALS 
242989023232.00 141278150656.00 30006876160.00 71704002560.00 

Figure 36. KEY.OUT
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OUIPUT FROMl REVENUE PROGRAM
 

FLF. OAF- FILE Cl-: Ai B, PROGRAM FEES
III', FILE CREA1ED -,;N - IMARCH-38 

................................................................. 
 ...............
FILE PWI.DA OUTPUIT FROM ENERGY BENEFIT PROGRAMUiNDISCOIJNTED YEARLY OHANTITIES UED TO CALCILATE REVENUE
DiS(OU ! RAIF - 5.000000!E-02 ALTE.ArIVE ENERGY COST 31.280002 iAI - O.5LL5 % MAIR , 0.0000 7 SENEGAL - .N3_95
TICe FOLLOWING INPUTI FILE VERE USED IN ENBEIN

ENERY.'RE DA IA F ILE FOR PO',R BEE F.I pROGpA;-, BENPWR
ilk E ARE TIE VALHLE. USED B DAVE B'-ES FOR REPORT 5
MAL I MAUR I FAN A S'ECAL TO' ' ................................................... 
 .........................
 
AG.I)A 1 '9!IPUV F Rl ALBFN USED IN'4REVE NUE 
OUI PIl fRPI ARiAL.FTN, I'FD AS IN-PUI FOR A/ EI,.VAI lIES ,OF OPTIhON:-, USFD FOR IHI S RUN AFE

NEW DLVIIl U',[EN1 fAlE 50-0. -IME TO NLW DEVELOPMENT RATE 4.NI f'1IIER (F- YEARS BE F(ORE TIE FLOOD A.IlF FULL(JLMTNt VALUES ,TRE USED TO DICTRITHUE HA DEVELOPED BETWEEN COUNTRIES 
INIIAL MALI = .16E IAUR .3436 SENEGAL .098 

TOIAL POS'SIBLE HA IN MAL.I = 2037. 
FI NIAL IAIJR E .575.41P MGA 
INITIAL AREAS Aq_I 270. A 5505. SENEGAL 23230. 

AGRICULTURAL AREAS DATA TABLE
 
YEAR RATE Al AND ADD AF MALI MAUR 

A:ICJI TURAL ECONOMIC SECTOR DATA TABLEVA 1IF (if rUV! OHS E[ERFD INTERACTIVEI V ARE
14E!'[I ( NI COST 3560000. REPLACEIENT COST 7,OOOO.TIME TO PUMP REPLACEMENT
.FAIY WAER POFOJI REIIENTS 

HAL I MAUR I TAN i A SENEGAL TO TAL ........................................ 
 I. ................................... 
TAV(.DAi -- OUTPUT FRO1 0BEN USED IN REVENUEVIt F')LLOWING VALUES FOR INTERACTIVE VARIABLES -,IRE USED
DIPJ RUN AIE 0.30 rNUM-iBER OF YEARS 50AND THE FOLLOWING TARI-FSRAIL 14.0 TRUCKING PFtOSPtAIE=- 2g.SO TRUCK MALI= 27.70 TRUCK MAUR.- 38.40TRUCK 

lil. 1i0LI OWING INPUT FILES WERE UED 
................................................................ 
 .............. 

R11I)111 RIO'UM NVOL.IDAT USE I N NBENNVI.F !- FORItt- I OLI OW! FLUIfLFOU I FILES WERE UL-i) 

NAViAB.PhE INPUT FOR NVOL 
ti.:17AF-:!X-WN OF NAVIGAIONAL VOLIUMLS DAIA 

0lIJUliT Et)M AR[A.FIN IT!)b AS INPUT FOR' AG[EN 
VAI IES Of OPTIO(I7s U-,[_I) FOR TlIS RUN ARENI W DIVFI OIfINI I AIF 5000.1 II1K TO NEW DEVELOPMENT RATE 4.
NUMBER OF YEARS iE Ofd- THE FLOOD 9.

THE FOLLOWING VAl.UES WERE USED TO DISTRIBUTE HA DEVELOPED BETWEEN COUNTRIES


INITIA. MALI = .1666 IIAUR .3436 SENEGAL .4898 

Figure 37. REVENU.DAT
 



--------------------------------------------------------------------------------

I'tir, Pff,'',Iil.f HA rj mA I 234 '7
 
F I'.!4 IAhil .U 'Frw';AL . 3ici
 
If ! A,f EA I ,/0. MAUR 5_15. SENEGAL 23230.
 

AGRICULIURAL AREAS DAIA TABLE
 
i A RAIE Al ARD ADD AF MALl MAUR
 

IN lA(	AI IVEE- OPTION I14 AY SEIT IC 5 YEARS
 
I AR M[IVolE0 MI VOLA RVOL MAVOLO MAVOLA PVOL SEVOL


01lIll I OM NVOL D[ELAY.DAT FOR USE IN NUEN
 
AtR l II TURAL VOLUMES DURING NAVIGAI ION DELAY
 

Y[AR MALI MAURITANIA SENEGAL
 
NAVI(,AI IONAL DEI AY= 5 YEARS 

IOIAI YEARLY NAVIGAIIONAL VOLUMES
 
MAL I MAUR I TAN IA SENECAL TOTAL YEAR
 

YEAR 1 36
 
D1010 O.OOC3010 D1010 O.00C3010
 
D1010 O.OOC3010 D6000 O.00C4205
 
D6000 O. 00C4210 D6000 0.OOC4215
 
DIOLO 26347548.00C3010 D1010 191795120.00C3010
 
D)O00 723282368.00C3010 D6000 26847548.OOC4O05
 
D6000 191795120.O0C4010 D6000 723282368.00C4015
 
D101O O.00C3010 D1010 0.00C3010
 
DIOIO O.00C3010 D6000 O.00C4105 
D6000 O.OOC4110 D000 O.00C4115 

YEAR 2 36 
D1010 O.00C3010 D1010 O.00C3010 

DIOIO O.00C3010 D6000 O.00C4205
 
D0000 O.OOC210 DO000 O.00C215
 
D1010 L46668216.00C3010 D1010 234735776.00C3010
 
DIOIO 71321408.00C3010 D6000 46668216.00C4005
 
DO000 234735776.OOC1IO D6000 791321408.OOC4015
 
DIOIO O.00C3010 D1010 0.00C3010
 
DIQ00 0.00C3010 06000 O.0oCc4105
 
D6000 O.00C411O 06000 O.00C4115
 

YEAR 3 36
 
D1Ool 0.00C3010 D1010 O.00C3010
 
D1010 O.00C3010 D6000 O.OC4205
 
D6000 O.OOC4210 DO6000 O.00C14215
 
II010 66922716.00C3010 D1010 278162560.00L3010
 
D1010 858560640.00C3010 D6000 66922716.O0C4005
 
05000 278162560.OOC4010 D6000 858560640.00C4015
 

Figure 37. Continued.
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ACCOUNTING SUBMODEL
 

Every organization has to make decisions on how to distribute its 
resources. Accounting is the process which aids these decisions by 
classifying, summarizing, and reporting business transactioas in a 
systematic way suc h that management can interpret Their effects on 
achieving the goals of the business. Two of the most important reports 
produced in conventional accounting are tLle Income Statement and the 
Balance Sheet.
 

The Income Statement is a summary of the "revenues" and "expenses" 
of the organization for a specific period of time (e.g. one year in this 
study). Revenues include .ash flow into the organization from user fees 
for services provided by the organization. Expenses include cash flow 
out of the organization in payment to others for goods and services. 
The difference between cevenues and expenses is defined to be Net 
Income. An example of an Income Statement is shown in Yigure 38 for the 
first year of the project life. Revenues f-om user fees are classified 
by service: Water Supply, Navigation and Power. These are further 
subclassified by member state. Each item at this level of classifica

tion is referred to as an "account". For example, revenues received 
from Mali for Water Supply represent one account. Each account is 
assigned an identification number calted an "account. nunber." Figure 39 
shows the list of all accounts, and associated account numbers, used in 
this study. From this figure, the account number for the example above 
is seen to be 4005. A manager can use the Income Statement to keep 
informed about the cash flow through the organization and to ascertain 
which of the accounts were the most active during the period. 

The Balance Sheet is a statement of the financial condition of the 
organization at a specific point in time. The Balance Sheet accounts 
are the net balances at the end of a period (e.g. year), rather than the 
total for the period as in the Income Statement. Thus, Balance Sheet 
accounts accumnulate fro year to year and Income Statement accounts 
start with zero at the beginning of each year. The second page of 
Figure 38 shows the Balance Sheet at the end of the third year of the 
project.
 

The Balance Sheet gives the manager information about the 
organization's "assets". Assets include everything which belongs to the 
organization that has monetary value; for instance, cash, equipment, 
buildup, and other physical facilities. "Current Assets" are assets 
which can be converted into cash on short notice; such as bank accounts 
and short term investments. "Long-term Assets" are assets which cannot 
be converted into cash on short notice; such as buildings and dams. The 
manager must plan for sufficient current assets to offset anticipated 
cash expenses. 

The Balance Sheet also tells the manager who owns the assets. The 
assets are either owned by the members of the organization (in this case 
the member states) or they are owned by someone outside the organization 
(in this case the co-financers) and.loaned to the organizations. Assets 



INCOME STATEMENT FOR YEAR ENDING 1 ALL VALUES IN 1979 CFA X 1.E9
 

REVENUE 


WATER SUPPLY REVENUES 

WATER SUPPLY MALI 

WATER SUPPLY MAURITANIA 

WATER SUPPLY SENEGAL 


NAVIGATION REVENUES 

NAVIGATION MALI 

NAVIGATION MAURITANIA 

NAVIGATION SENEGAL 


POWER REVENUES 

POWER MALI 

POWER MAURITANIA 

POWER SENEGAL 


GRANT REVENUES 

GRANT RFA-A 

GRANT FAC 

GRANT CANADA 

GRANT UNDP 


OTHER REVENUES 

INTEREST INCOME 

SINKING FUND INCOME 

OTHER INCOME 


EXPENSES 


CAPITAL EXPENSES 

MANATALI & DIAMA CAPITAL 

POWER CAPITAL 

NAVIGATION CAPITAL 

OTHER CAPITAL 


OPERATION AND MAINTENANCE 

MANATALI DAM O&M 

D!AMA DAM O&M 

POWER O&M 

NAVIGATON O&M 

OTHER O&M 


FEES AND INTEREST ON LOANS 

ARABIE SAOUDITE 

RFA-B 

FAD 

FED 

K04EIT 


Figure 38. ACCOUNT.OUT
 

ANNUAL AMiIOUNT 

1.244 


0.879 


0.000 


0.000 


0.366 


0.000 


0.472 


0.366 


0.000 


0.106 


0.025 

0.179 

0.675 


0.000 

0.000 

0.000 


0.000 

0.000 

0.000 


0.041 

0.150 

0.111 

0.064 


0.000 

0.000 

0.000 


0.366 

0.000 

0.000 

0.000 


0.000 

0.000 

0.000 

0.000 

0.000 


6.007 

0.004 

0.001 

0.006 

0.013 


ACCUMULATED AMMOUNT
 
1244
 

0.879
 
0.025
 
0.179
 
0.675
 

0.000
 
0.000
 
0.000
 
0.000
 

0.000
 
0.000
 
0.000
 
0.000
 

0.366
 
0.041
 
0.150
 
0.111
 
0.064
 

0.000
 
0.000
 
0.000
 
0.000
 

0.472
 

0.366
 
0.366
 
0.000
 
0.000
 
0.000
 

0.000
 
0.000
 
0.000
 
0.000
 
0.000
 
0.000
 

0.106
 
0.007
 
0.004
 
0.001
 
0.006
 
0.013
 



10 
BID 
IRAN 
ABU DHABI 
CAISSE CENTRALE 
NIGERIA 
ITALIE-B 
BAD 
ITALIE-A 
CHARGES OTHER LOANS 

ADMINISTRATIVE EXPENSES 
OMVS ADMINISIRATION 

0.000 

0.005 
0.004 
0.001 
0.016 
0.011 
0.002 
0,003 
0.012 
0.021 
O.OO 

0.000 
0.000 

0,005 
0.001-1 
0.001 
0.016 
0.011 
0.002 
0.003 
0.012 
0.021 
0.000 

0.000 

NET INCOME FOR YEAR 0.772 

BALANCE SHEET ALL VALUES IN 1979 CFA X 1.E9 

ASSETS 

CURRENT ASSETS 
CASH 1 
CASH II 
ACCOUNTS RECEIVABLE 
GENERAL SHORT TERM 

LONG-TERM ASSETS 
MANATALI DAM CAPITAL 
DIAMA DAM CAPITAL 
POIER CAPITAL 
NAVIGATION CAPITAL 
OTHER CAPITAL 

PREVIOUS AMMOUNT 
0.000 

0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

NET CHANGE 
5.818 

0.784 
0.012 
0.772 
0.000 
0.000 

5.034 
0.787 
4.247 
0.000 
0.000 
0.000 

NEW BALANCE 
5.818 

0.784 
0.012 
0.772 
0.000 
0.000 

5.034 
0.787 
4.247 
0.000 
0.000 
0.000 

LIABILI[IES 

CURRENT LIABILi [IES
GENERAL ACCNTS PAYABLE 

LONG-TERM LIABLIITIES 
ARABIE SAOUDITE 
RFA-B 
FAD 
FED 
KOWEIT 
10 
BID 

0.000 

0.000 
0.000 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

4.680 

0.000 
0.000 

4.680 
0.965 
0.590 
0.181 
0.648 
0.644 
0.257 
0.129 

4.680 

0.000 
0.000 

4.680 
0.965 
0.590 
0.181 
0.648 
0.644 
0.257 
0.129 

Figure 38. Continued 



IRANAHBU DIABI 
 0.000 0.026N RIA
CAISSE CENTRALE 
 0.0000.000 0.451
0.301
IIALIE-B 
 0.000 
 0.055
BAD 
 0.000 
 0.077
ITALIE-A 

0.000 
 0.207
IAEA
NTS0.000 

OTHER NOTES PAYABLE 0.151 
0.000 
 0.000 


OMVS EQUITY 
 0.000 
 1.138 

OMVS EQUITY 
 0.000 1.138CAPITAL EQUITY 
 0.00 . 6
LIQUID EQUITY 
 0.000 0.66
RETAINED EARNINGS 
 0.000 0.72
NOTES PAYABLE 
 0.0000.000 0.0000.000 


INCOME STATEMENT FOR YEAR ENDING 
 50 ALL VALUES IN 1979 CFA X I.E9
 
REVENUE ANNUAL AMMOUNT 


39.516 

WATER SUPPLY REVENUES 
 8.230
WATER SUPPLY MALI 
 0.702
WATER SUPPLY MAURITANIA 
 2.911
WATER SUPPLY SENEGAL 
 4.617
NAVIGATION REVENUES 
 21.909
NAVIGATION MALI 
 20.216
NAVIGATION MAURITANIA 
 0.755
NAVIGATION SENEGAL 
 0.938
POWER REVENUES 
 9.378
POWER MALI 


5.294
PO ER MAURITANIA 

0.000 


P04ER SENEGAL
GRANT REVENUES 4.084~

0.000
GRANT RFA-A 

GRAN [ FAC 0.00080.9000
GRANt CANADA 
 0.000
GRAN UNDP 0.0000.000

OTHER REVENUES 0.000INTEREST INCOME 
 0.000
SINKING FUND INCOME 
 0.000
OTHER INCOME 

0.000 


Figure 38. Continued
 

0.026 
0.451
0.301
 
0.055
 
0.077
 
0,207
 
0.151
 
0.000
 

1.138
 

1.138 
1.36
 

0.366
 
0.772
 
0.0000.000
 

ACCUMULATED AMMOUNT

1016.316
 

224.958
 
24.914
 
73.063
 
126.981
 

476.091
 
410.121
 
37.708
 
28.262
 

307.0147
 
173.328
 

0.000
 
133.719
 

8.220
 

3.72 
3.372
 
2.4891.447 

0.000
 
0.000
 
0.000
 
0.000
 



EXPENSES 13.732 472,390 
CAPITAL EXPENSES 

MANATALI & DIAMA CAPITAL 
PO-CR CAPITAL 
NAVIGATION CAPITAL 
OTHER CAPITAL 

OPERATION AND MAINTENANCE 
MANATALI DAM O&M 
DIAMA DAM OEM 
POWE--R O.M 
NAVIGAION O&M 
ODhER O&M 

FEES AND INTEREST ON LOANS 
ARABIE SAOUDITE 
RFA-B 
FAD 
FED 
KOWEIT 
!0 
BID 
IRAN 
ABU DHABI 
CAISSE CENTRALE 
NIGERIA 
ITALIE-B 
BAD 
ITALIE-A 
CHARGES OTHER LOANS 

ADMINISTRATIVE EXPENSES 
OMVS ADMINISTRATION 

9.143 

4.581 

0.008 

0.000 

1.115 
5.565 
2,463 
0.000 

0,309 
0.245 
0.994 
3.033 
0.000 

0.004 
0.003 
0.001 
0,000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0,000 
0.000 
0.000 

0.000 

282,320 

156.487 

33.583 

0.000 

113.030 
49.189 
120.101 

0.000 

13.287 
10,780 
35.292 
97.128 
0.000 

4.323 
2.643 
0.810 
3.391 
4.068 
2.105 
1.476 
0.239 
3.878 
3.705 
0.693 
0.477 
4,095 
1.679 
0.000 

0.000 

NET INCOME FOR YEAR = 25.785 

Figure 38. Continued
 



BALANCE SHEET ALL VALUES IN 1979 CFA X 1.E9 

ASSETS PREVIOUS AMMOUNT792.873 NET CHANGE33.813 NEW BALANCE 
826.686 

CURRENT ASSETS 
CASH 1 
ACCOUNTS RECEI'VABLE 

518.418 
0.277 

518.141 

25.785 
0.000 

25.785 

544.203 
0.277 

543.926 
GENERAL SHORT TERM 

LONG-TERM ASSETS 
MANATALI DAM CAPITAL 
DIAMA DAM CAPITAL 
POGE OCAPITAL 
NAVIGATION CAPITAL 
OTHER CAPITAL 

274 
0.000 
0.000 

83.545 
29.648 
43.624 
117.638 

0.000 

8 
0.000 
0.000 
0.000 
0.000 
5.565 
2.463 
0.000 

0.000 
282.4830.000 

83.545 
29.648 
49.189 

120.101 
0.000 

LIABILITIES 
1.554 -1.115 0.440 

CURRENT LIABILITIES 
GENERAL ACCNTS PAYABLE 

LONG-TERM LIABLIITIES 
ARABIE SAOUDITE 
RFA-B 
FAD 
FED 
KOVEIT 
IQ 
BID 
IRAN 
ABU DHABI 
CAISSE r NTRALE 
NIGERIA 
ITALIE-B 
BAD 
ITALIE-A 
OTHER NOTES PAYABLE 

0.000 
0.000 

1 0.000 
0.620 
0.379 
0.116 
0.116 
0.000 
0.000 
0.000 
0.006 
0.004 
0.072 
0.000 
0.010 
0.052 
0.057 
0.238 
0.000 

0.000 
0.000 

-1.115 
-0.620 
-0.379 
-0.116 
-0.116 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

0.000 

0.000 
0 .000 

4000 
0.0 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.006 
0.004 
0.072 
0.000 
0.010 
0.052 
0.057 
0.238 
0.000 

OMVS EQUITY 
CAIM tAEQUITY 

CAP[AL EuUITY 
LIQUID EQUITY 
RETAINED EARNINGS 
NOTES PAYABLE 

791.319 
791.319 

273.178 
518.141 

0.000 
0.000 

34.928 
34.928 

9.143 
25.785 
0.000 
0.000 

826.246 
826.246 

282.320 
543.926 

0.000 
0.000 

Figure 38. Continued 
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THIS IS A SAMPLE LIST OF ACCOUNT NUMBERS WITH DESCRIPTION
 
1000 

1005 

1010 

1015 

1020 

1100 

1105 

1110 

1115 

1120 

1125 

2000 

2005 

2100 

2101 

2102 

2103 

2104 

2105 

2106 

2107 

2108 

2109 

2110 

2111 

2112 

2113 

2114 

2130 

3000 

3005 

3010 

3015 

3020 

4000 

4005 

4010 

4015 

4100 

4105 

4110 

'4115 

4200 

4205 


Figure 39. ACCOUN.PRE
 

CURRENT ASSETS
 
CASH I
 
CASH IT
 
ACCOUNTS RECEIVABLE
 
GENERAL SHORT TERM
 
LONG-TERM ASSETS
 
MANATALI DAM CAPITAL
 
DIAIA DAM CAPITAL
 
POWER CAPITAL
 
NAVIGATION CAPITAL
 
OTHER CAPITAL
 
CURRENT LIABILITIES
 
GENERAL ACCNTS PAYABLE
 
LONG-TERM LIABLIITIES
 
ARABIE SAOUDITE
 
RFA-B
 
FAD
 
FED
 
KOWEIT
 
10
 
BID
 
IRAN
 
ABU DHABI
 
CAISSE CENTRALE
 
NIGERIA
 
ITALIE-B
 
BAD
 
ITALIE-A
 
OTHER NOTES PAYABLE
 
OMVS EQUITY
 
CAPITAL EQUITY
 
LIQUID EQUITY
 
RETAINED EARNINGS
 
NOTES PAYABLE
 
WATER SUPPLY REVENUES
 
WATER SUPPLY MALI
 
WATER SUPPLY MAURITANIA
 
WATER SUPPLY SENEGAL
 
NAVIGATION REVENUES
 
NAVIGATION MALI
 
NAVIGATION MAURITANIA
 
NAVIGATION SENEGAL
 
POWER REVENUES
 
POWER MALI
 



L4210 

4215 

4300 

4305 

4306 

4307 

4308 

44O0 

4405

4410 

4415 

5000 

5005 

5010 

5015 

5020 

5100 

5105 

5110 

5115 

5120 

5125 

5200 

5201 

5202 

5203 

5204 

5205 

5206 

5207 

5208 

5209 

5210 

5211 

5212 

5213 

5214 

5231 

5300 

5305 


POWER MAURITANIA
 
POWER SENEGAL
 
GRANT REVENUES
 
GRANT RFA-A
 
GRANT FAC
 
GRANT CANADA
 
GRANT UNDP
 
OTHER REVENUES
 
INI-REST INCOME

SINKING FUND INCOME
 
OTHER INCOME
 
CAPITAL EXPENSES
 
MANATALI & DIAMA CAPITAL
 
POWER CAPITAL
 
NAVIGATION CAPITAL
 
OTHER CAPITAL
 
OPERATION AND MAINTENANCE
 
MANATALI DAM O&M
 
DIAMA DAM O&M
 
POWER O&M
 
NAVIGATON O&M
 
OTHER OSM
 
FEES AND INTEREST ON LOANS
 
ARABIE SAOUDITE
 
RFA-B
 
FAD
 
FED
 
KOWEIT
 
IQ
 
BID
 
IRAN
 
ABU DHABI
 
CAISSE CENTRALE
 
NIGERIA
 
ITALIE-B
 
BAD
 
ITALIE-A
 
CHARGES OTHER LOANS
 
ADMINISTRATIVE EXPENSES
 
OMVS ADMINISTRATION
 

Figure 39. Continued
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owned by the members of the organizations are called "Equity". Assets
 
owned by others are called "Liabilities". Thus, the sum of Liabilities
 
and Equity must always equal the assets:
 

ASSETS = LIABILITIES + EQUITY
 

This is referred to as the accounting equation for the Balance Sheet. 
Assets must always balance the sum of Liabilities and Equity. Any time 
an Asset is either added or deducted, it must also be added or deducted 
from Liabilities or Equity. Thus, two entries are required for each 
transaction affecting the Balance Sheet, one to the left-hand-side and 
one to the right-hand-side of the accounting equation. This system is 
r-eferred to as double entry accounting. The accounts and associated 
account numbers for the Balance Sheet are Listed in Figure 39. Accounts 
are provided to distinguish between Current Liabilities and LGng-Term 
Liabilities. Accounts are also provided to distinguish between Liquid
 
Equity and Capital Equity. Liquid Equity is usually associated with
 
Current Assets and Capital Equity with Long-term Assets.
 

The conventional double entry accounting system described above was
 
adopted for reporting the cash flow information calculated by the
 
model. Although numerous other report formats could have been adopted,
 
this one was chosen because of years of favorable experience by many top
 
executives for most businesses in the United States. It has been proven
 
to provide the financial information necessary to plan and manage
 
revenue producing organizations.
 

The following section describes the accounting submodel. This
 
submodel consists of two programs, PREACC.FTN and ACCOUN.FTN, and eight
 
data files, ACCOUN.PRE, COST.DAT, REVENU.DAT, MLOAN.DAT, DLOAN.OUT,
 

VALUE.DAT, ACCOUN.OUT, and SUMAR.OUT. Thc pur *puse of the accounting
 
sub~iodel is to provide the user with detailed or summary output of the
 
financial condition of the project. The functions of program PREACC.FTN
 
are to collect and summarize the many accounts which come from various
 
parts of the general model. This program will transfer output
 
(VALUE.DAT) into the program ACCOUN.FTN to be organized into a summary
 
table and into a Balance Sheet and Income Statement Format.
 

The Preaccount Program
 

The programn PREACC.FTN is a preprocessor program that reads in data
 
files containing account information from several sources and prepares a
 
single file in a condensed format which is read by the program
 
ACCOUN.FTN. All input data files, except one (ACCOUN.PRE) are prepared
 
by other programs. The user, who is prompted by the program, needs only
 
to enter the number of years of output which he wants to see dis
played. All entries are converted to a credit, so that the accounting
 
program does not have to read the credit or debit variables.
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Preaccount data
 

PREACC. FTN reads five data files: ACCOUN.PRE, COST.DAT,
 
REVENU.DAT, MLOAN.DAT, and DLOAN.DAT. The user is referred to the 
section on Costs, Revenues, and Loans for discussions of the data files 
other than ACCOUN.PRE. 

Input data format for Lhe PREACC.FTN ModeL 

ACCOUN.PRE. This input data file (Figure 39) contains a sequential
 
list of all the account numbers and account descriptions used in the 
accounting package. The first line contains the number of lines of 
comment, which is followed by the lines of coimment. The rest of the 
file contains the four digit integer account number. All numbers are 
read in from ACCOUN.PRE by 14 Format. PREACC.FTN reads only the account 
number, while ACCOUN.FTN reads both account number and account des
cription. The accounts must be listed in ascending numerical order. 
The user is referred to the following discussion on ACCOUN.FTN for a 
description of account number organization. The file reads one number 
per line until an end-of-file marker is read, then the program exits 
from the read loop. 

COST.DAT, REVENU.DAT, MLOAN.DAT, and DLOAN.DAT. PREACC.FTN reads 
cost and revenue data from these four data files. Each file has been 
discussed previously in this manual. Since the same format is used for 
each of these data files only COST.DAT will be illustrated (Figure 40) 
and discussed below. 

Line I 	 Two integers free fonnat number of lines of comment
 
number of years of data
 
First line of comment is to be a row filled with
 
"*"'s to mark beginning of file. 

Line 2
 
through lines of comments
 
Line 12
 

Line 13 	 NACC format (13X, 14)
 
NACC = number of accounts to be read in
 

Line 15 
through 	 NCORD(KI-l),ACCIN(KI-l),VALUE(KI/2)
 
Line 21 	 NCORD(KI),ACCIN(KI),KI-2,NACC,2
 

NCORD = debit or credit code 
ACC = account number 
VALUE = amount to be posted 

The block containing lines 13 through 21 is repeated for each year of
 
the project simulation. It is apparent from the format that values and
 
account codes must be packed 2 VALUES per line. The only line that
 
coul contain I VALUE is the last one in each year.
 



LINE 1 12 50
 
LINE Al ..... .......................................................
 
LINE 2 COST.DAT --LINE OUTPUT FROM COST PROGRAM
3 THESE YEARLY VALUES ARE NOT DISCOUNTED;RATE USED FOR CALCULATING DISCOUNTED TOTAL WAS 0.050
LINE 4 THE FOLLOWING INPUT FILES WERE USED
LINE 
 5 COSTD.PRE FINANCING SCHEDULE OF INFRASTRUCTURE. 0 AND M COSTS
LINE 6 COLUMNS HEADED WITH CAP ARE FOR CAPITAL EXPENSES
LINE 
 7 COLUMNS HEADED WITH OM ARE FOR OPERATION AND MAINTAINCE EXPENSES
LINE 8 M MANATALI DAM 0 DIAMA DAM 
 E ENERGY N NAVIGATION
LINE 
9 SUBTRAC' ENE1 AND ENE2 FROM POWER BENEFITS AND ADD ENE1 AND ENE2 TO POWER COST
LINE 10 COST CAtCUALTED BY ALLOCATION PROGRAM. ALSO ADD DIAl ,DIA2 TO IRRIGATION
L-INE 11 AND NAV AND NAV2 TO NAVIGATION COSTS; WITH DELAY; URBAN AND MINES ENERGY
LINE 12 CAPM OMM 
 CAPD OMD CAPE OME CAPN 
 OMN
LINE 13 YEAR 
 1 32
LINE 14 D1105 787000000.OOC1005 D3010 
 0.00Co1o
LINE 15 D5105 
 O.00C6000 D1110 4247000000.OOC1005
LINE 16 D3010 
 0.00C1lo D5110 
 0.00C6000
LINE 17 D1115 O.OOClO1O D3010 
 O.00C3005
LINE 18 D5010 O.00C6000 D3010 
 0.00C1lO
LINE 19 D5115 O.OOC606i D1120
LINE 20 O.OOCIOIO
D3010 
 O.00C3005 D5015 
 O.00C6000
LINE 21 
D3010 O.OOC1010 D5120 
 0.00C6000

LINE 13 YEAR 
 2 32
LINE 14 D1105 15367000000.0OC1005 D3010 
 0.00Co1o
LINE 15 D5105 0.00C6000 D1110 762L000000.00C1005
LINE 16 
D3010 O.OOC1O D5110 
 O.00C6000
LINE 17 D1115 O.OOC1010 D3010 
 O.00C3005
LINE 18 D5010 O.00C6000 D3010 
 0.OOClo1o
LINE 19 D5115 O.00C6000 D1120 
 0.00Clo1o
LINE 20 D3010 O.00C3005 D5015 
 O.00C6000
LINE 21 D3010 0.00C1010 D5120 
 0.00C6000
 

Figure 40. COST.DAT
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Operation of PREACC.FTN
 

This program merges and consolidates the financial information. 
PREACC.FTN first establishes a master array containing the account codes 
from reading data file ACCOUN.PRE. Then for each year, each of the 
remaining data files is read. The subroutine MERGE then is called to 
add the value given in each account to the balance in that account. 
After values from the last data file are read and added to the balances, 
the progran calls Subroutine Output and prints out the list of accounts 
and balances. The master array of account values is then set to zero 
and data for the next year are processed. 

Output fron the PREACC.FT N' Model 

The PRIEACC.FTN model generates a table of output, VALIUE.DAT (Figure 

40). VALUE.DAT contains the account codes and amounts to be passed on 
to the acco,,nting Progr:mm1. The user does not need to print or to edit 
the file. A portion Df a sample VALUE.DAT file is given below with its 
format. At the ,nd of each year the following line is printed to signal 
the end of the year: 

0 005 

The first line contains the number of comment lines and the number of 
years of data. The next lines contain the comments. The accounts and 
amount to be posted are written in a [4,8PG15.2,AI fornnat. 

Accounting Program (ACCOUN.FTN) 

Th program ACCOUN.FFN when used with the CAM model for application 
to the Senegal River Basin Development Model, provides a management tool 
for responding to anticipated incoie streams and capital development 
schedules. ACCOUN.FTN organizes revenue streans, expense streams, and 
capital development schedules into a conventional accounting format to 
provide the decision naker with both detailed and summary data dj -ived 
from anticipated conditions. 

The modeling of anticipated conditions makes the accounting program 
somewhat different from conventional accounting programs. Conventional 

accounting deals with the actuarial monitoring of completed trans
actions. Consequently, because they are based on past management 
decisions tae accounting models provide enormous detail and near 

complete accuracy in the financ ial statements. The accounting need in 
the CAM moddet is for the systematic presentation of anticipated 
financial conditions. Thus, the focus is on planning rather than on 

monitoring. One iinmediate consequence of this shift in focus is that 
there is signifEicantly less detail with which to work since the many 
management decisions whizh will affect financial conditions have not yet 
been made. Thus, the planning system deals with more general accounting 

informat ion. 

The ACCOUN.FTN program is, however, based on the conventional
 

double entry account system which is summnarized as follows: 

http:PREACC.FT
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ASSETS = LIABILITIES + EQUITY 
NET INCOME = REVENUES - EXPENSES 
CHANGE IN EQUITY = NET INCOME + CAPITAL EXPENSES 

INCREASE ACCOUNT DECREASE
 
debit ASSET credit
 
credit LIABILITY debit
 
credit EQUITY debit
 
credit REVENUE debit
 
debit EXPENSE credit
 

Every debit entry is accompanied by a credit entry and every credit 
entry is accompanied by a debit entry. This preserves the balance in 
tne BALANCE SHEET and the monitoring of cash flows in the Income 
Statanent. For the accounting portion of the model the financial 
transactions are divided into eight categories. For each calegory 
exmple transact ioiis showing the appropriate accounts to deaLt and 
credit are given in Table 5. The balance in the Balance Sheet s always 
maintained by the appropriate double entries. The Income Strcement is 
calculated separately from the Balance Sheet, so that tyansactions 
involving expenses or revenue accounts will be posted to thr e accounts. 

The progrun ACCOUN.FTN formats the financial inform tion of the 
project into two easy to read data files, SUMMAR.OUT ani ACCOUN.OUT. 
The progra~u reads two data files VALUE.DAT and ACCOUN.PFS. VALUE.DAT 
contains the list of accounts and amount of credit to that account (see 
the section on PRE ACC.FTN for a detailed discussion of the data file 
VALUE.OAT). ACCOUN.PRE contains the master list of accoLnts along with 
the description of each account.
 

Input data
 

The program ACCOUN.FTN reads two data files VALUE.DAT and 
ACCOUN.PRE. In addition to the two data files the user must enter 
interactively the total number of Income Statements and Balance Sheets 
derived, and the specific years for which output is desired. For 
example, if the user would like output for years I and 10, and then at 
10 year intervals the user would enter 6 for the number of balance 
sheets and income statements desired and then enter 1, 10, 20, 30, 40, 
50 (the six years for which output is requested). However, the data 
file SUMMAR.OUT contains the summary information for each year 
regardless of the output requested. 

VALUE.DAT. ACCOUN.FTN reads the data file VALUE.DAT (Figure 41) to 
obtain the amounts to be posted to each account. The format used in 
VALUE.DAT is described in the PREACC.OUT portion of the manual. 
ACCOUN.FTN simply reads the value to be posted. The arrays to be filled 
with amounts are set up to ACCOUq.FTN when this program reads the data 
file ACCOUN.PRE. If accounts are not in the proper order in ACCOUN.PRE 
accounts will not be correctly posted. It is important to add accounts 
to ACCOUN.PRE in the proper position if additional accounts are added to 
VALUE.DAT. The credit or debit code is also not read by ACCOUN.PRE.
 



Table 4. Accounting transactions. 
BALANCE SHEET ) ( INCOME STATEMENT- . 

I.D. 
No. Transaction Submodel 

ASSETS 

Dr Cr 
______(+) (-)ic-) 

LIABILITES 

Dr Cr 
(+) 

EQUITY 

Dr
(-) 

REVENUES 

Cr Dr Cr 
(+)_ (-) (+) 

EXPENSES 

Dr Cr 
(+) (-) 

1 P'rchase of Diama and anantali COST 1105 1005 
u~jm capital (from loans only) 1110 

2 Purchase 
tion and 

of capital for naviga-
energy (cash) 

COST 1115 
1120 

I010 3010 3005 5010'5015 

3 0 & M expenses COST 1010 3010 51nn 

4 Draw on loans for Diama and MLOAN 1005 21nn 

Manartali capital DLOAN 

5 Draw on grant for 
Manantali capital 

Diama and MLOAN 
DLOAN 

1005 3005 43nn 5005 

6 Interest payment on loans MLOAN 1010 3010 52nn 
DLOAN 

7 Principal payment on loans MLOAN 1010 21nn 3010 3005 5005 
DLOAN 

8 Revenues from user fees REVENUE 1010 3010 40nn 
FEE 42nn 

Notes: 
I. An account number ending in nn means that one of several account numbers in the range is appropriate.
2. A set of brackets indicates that any one of the account numbers is appropriate. 

ASSETS = LIABILITIES + EQUITY
 
(change in EQUITY) = REVENUES - EXPENSES + CAPITAL EXPENSES 
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Ii F OLLOWIING DAIA FIL[ S V,i E j'"Eb I N P';Rf;?. PREALE .... 
.............. ............ 
,-...:.......... ......... ...................... 


(OSI.DAT -- OUTII FR(O LOST PROGRI
ITH[ YElARLY - AII-NOI L'ISOUNIED;RAIE ULD FOR CALCULATING DISCOUNTED IOTA, VALU 
IE FULLOMNG INITUI FILLS WERE USED 

C(0-. [RE FINANCIrG SQILDULE OF INFRASTRUCTURE. 0 AND M COSTS 
(()LliNIHJ I LEAl LT WI IH CAP ARE FOR CAPI TAL EX;<ENLES(!RM HrjNs-[l [1) WI I (i'lARE FOR OPERAIION AND ,AINTAINCE EXPENSES 
M MANAIAI DAN 1 DIAMA DAM E ENERGY N NAVIGATION,I(BI Af I LNT l AND [NE? I RM PO-,ER BElEF IIS AND ADD ENE1 AND [NE2 TO PO;IER COST(O(,1 (Al 1iL IIfI) BY ALLOCAI ION PROGRAM. ALSO ADD DIAl .DIA2 TO I RRIGAT IONAt5 IAVI AND NAV? TO JAVIGATION COSTS; I11 DELAY; URBAN AND MINES ENERGYCAI 'M (0M C/AT'D OMD CAPE OME CA'N ON 
o11UI1' Ik ol RFVI N1E PROGRAM 

I'i .DIAT I ILI ULU AIED BY PROGRAM FEES
 
I=111 I ILI CRI AIED ON 4-MARCH-83
 

I Ii I Iv(.DAr OUTPUI FROM ENERGY BENiEFI1 PRO5RAMIOIt~l.OiNl I YEARLY AAN1,lIlES USED TO CALCULATE REVENUE
11 %l 1 RAIL = 5.00000011-02 ALTERNATIVE ENERuY COST 31.2800
 
Z MAI I -0.560 IAUR  0.0000 % SENEGAL - 0.4355TIE IA (WING INPUT i ILE WERE USED IN ENGFEN

Il4 t~r'. FF DA[A FILE FOR POWER BENEFIT PROGRAM BLNPWRIIF1 ARE [tiEVALI IES USED BY DAVE BUWLES FOR REPOR T 5
MmI. MAURIiA4IA.. . . ............. ITOTAL..SENEGAL TOTAL
. . . . . . . . .. . . . . .. . . . .
 

ALI .DAT OUIPUT FROM AGBEN USED IN REVENUE 

OUIJ1 FFOM AREA.FTN U!;ED AS INPUT FOR AGBEN 
VAi lI -, OF OP[IONS u-ED FOR T;IIS NON ARL

NEW IFVILOIIENT RATE 5000.T I-E TO NE,, DEVELOPMENT RATE 4. 
NIJr'R OF YEARS BEFORE THE FLOOD 9.ThtE I O ILOWING VALUES WERE USED TO DISTRIBUTE HA DEVELOPED BETWEEN COUNTRIES 

INIIIAL MAL!I .16GG MAUR .3436 SENEGAL .40898TOTAL POSSIBLE HA IN MALI = 23437.
 
FINI/AL MAHR .4125 SENEGAL .5E75

INI 1IAL AREAS MALI 270. MAUR 5105. SENEGAL 23230. 

A(ORICULJUPA! AREAS DAIA TABLEYFAR RATE Al ANl) ADD AF MALI IAUR 

A(RICULTURAL ECON;OMIC SE( TUR DATA TABLE
VALUL F OPIIONS ENTERED INIERACIIVELY ARE
DEVELOPIIEN[ COST 3560000. REPLACEMiLNI COST 760000.TIME TO PUMP REPLACEMENT 
YEARLY WATER REQUIREMNIS 

MAL! MAURI TANIA SENEGAL TOTAL
 

NAVQ.DAI -- OUTPUT [RON NEN NED IN RLVENUE
TIE FOLLOWING VfLES FOR INIERACTIVE VARIAlES WERE USED
DISCOUNT RATE 0.050 NUMBER OF 
YEARS SOAND TLC FOLLOWING TARIFFS
RAIL 14.50 TRUCKING PIIOSPHATE= 28.80 TRUCK MALl 
27.70 TRUCK MAUR.= 38.40TRUCK
 

THE FOLLOWING INPUT FILES WERE USED 

Figure 41. VALUE.DAT
 



OUI'uI FROM NVOL.FTN--NVOL.DAI FOR USE IN NBEN
 
TiE F(ULL(141 NG INPIJ FI.LES ,-,RE USED
 

NAVTAH.PRE INPUT FOR NVOL
 
IREAKI)C,- OF- NAVIGAIIONAL VOLUMES DATfA
 

OLI 'UI FIUI AREA.FIN I ED AS INPUT FOR AGC-ErN 
VAI li Of OPT I0,11S UA-1U FUR Hil' RUN AE 

NEW DFvEI RA E 5000.TI INt.0 W DEVLOPMENTRATLNI I RATE 
NUMBER OF YEARS FEF OSE IE FLOOD 3. 
TlHE FOLLOWING VALUE 1,.,!Pr USED TO DISTRIPUIE IIA DEVELOPED 

IN! I IAL MALI = IG' AUJR .ti3 SFN,_IA, 4898 
IOTAL POSSIBLE HA IN MA! = 2T37.
 
FINIAL HAUR .4125 .ENLt .1"15
 
1141TIAL ARFAS MALI ??0. MAUR 5305. SENEGAL 23230. 

AfRICULIURAL AREAS DATA TABLE
YEAR RATE Al ARD ADD 

INTERACTIVE OPTION DELAY SET TO 5 YEARS
 

4.
 

BETWVEEN COUNTRIES 

AF MALI MAUR 

YEAR MIVOLO IVOLA RVOL MAVOLO MAVOLA PVOL SEVOL 

OUTPUI FORM NVOL DELAY.I)AI FOP USE IN NREN
 
AGR I CUL URAL VOLUMES DUR ING NAV I GAT ION DELAY 

YLAR MALI MAURI TANIA SLNEGAL 
NAVIGATIONAL DELAY = 5 YEARS 

TOIAL YEARLY NAVIGAIONAt VOLUMES 
fiALtI MAI IRI IAN IA _E. IAt 

ACCOUNT OU[PUT FROM DLOAN,[ DAM DISCOUNT RATE: 
CONVERSION FACTOR USED FJUALS: 2145 

ACCOUNI OUTPUT FROM MLOAN.M DAM DISCOUNT RATE: 

CONVERSION FACTOR USED EQUALS: 245
 

1000 0.00 C 
1005 -12313807.EiOOC 
1010 -835114238.E+01C 
1015 0.00 C 
1020 0.0 C 
1100 0.00 C 
1105 -7810(000.E+01C

1110 -142170000.E+02C 
1115 
1120 
1125 
200(0

2005 
2100 
?101 

2102 


0.00 C 
0.00 C 
0.00 C 
0.00 C
 
0.00 C 
0.00 C 

90557043.E+01C
 
59016335.EO1C
 

Figure 41. Continued
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PREACC.FTN converts all values to credits. If values are added to
 
VALUE.DAT, the)' must be treated as credits to that account. 

ACCON.PRE. Figure 39 illustrates an example ACCOUN.PRE data 
file. the user must understand the organization of the data file and 
program before accounts can be added or deleted. The organization of 
the data file is described below. ACCOUN.PICE as in other input data 
files contains on line one the number of Lines of comment, N. The next 
N lines contain comments read in by MOAI format. Next are the 4 digit 
account codes and d, scription of accounts. The descriptions and account 
codes are read using the following format: 

FORtAT (14,2X,8A4) 

14 is used to read the account code. 8A4 is used to read the account 
description. The account description written in the Balance Sheet and 
Income Statement is thus limited to 32 characters. The four digit 
account code locates the account into one of three levels. The first 
digit identifies the ma<3 diiision of accounts: L) Asset, 2) 
Liability, 3) Equity, 4) R2v,,ten , and 5) Expense. The next digit 
identifies a suhdiv is ion with in the main div is ions. The last two digits 
identify the account w.Ith in t,-1 subd ivis ion. The second and third 
Levels of accounts are defined in the fotlowing paragraphs. 

before the user can add or .delete files it is necessary to under
stand the organization of accounts and the method used theto set up 
accoant handling arrays witiin the program ACCOUN.FTN. Accounts are 
identified in the prcgram by a three dinensional array, VALUE(I,J,K) 
where: 

I 	 is the major division of accounts 
=
I I for accounts 1000's ASSET 

I = 2 for accounts 2000's LIABILITY 
I = 3 for accounts 3000's EQUITY 
I = 4 for accounts 4000's REVENUE 

=I 	 5 for accounts 5000's EXPENSE 

J 	 represents the subdivisions (hundreds) within one of the 
major divisions '(thousands) 

for example in the REVENUE division are the following major 
subdivisions: 
J = 1 4000 WATER SUPPLY REVENUE 
J = 2 4100 REVENUE NAVIGATION 
J = 3 4200 REVENUES 

J = 4 4300 REVENUES 
J = 5 4400 OTHER REVENUES 

K 	 represents the divisions (ones and tens) within a major
 
subdivision (for example in the REVENUE DIVISION NAVIGATION
 
SUBDIVISION) are the following entries:
 

= 
K 1 4100 REVENUE NAVIGATION
 
K = 2 4105 REVENUE NAVIGATION MALI
 
K = 3 4110 REVENUE NAVIGATION MAURITANIA
 

K = 4 4115 REVENUE NAVIGATION SENEGAL
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An additional source of REVENUE could be added to the accounting 
program by either of two ways: I) including it under -he 4400 heading 
4420, which would represent account (4,5,4), or 2) create another major 
division J-6.
 

The accountiLng program calculates the sums of each major division 
and subdivis ion in the following manner: the_su of the navigation 
revenue is contained .n element (4,2,1) 4100 and is equal to 

4 
= (4,2,1) Z (4,2,K)................................. (26)
 
K=i
 

The sum of the revenue is represented by the variable SUt4REV and is
 
equal to
 

SUMREV = (4,J,I) ....................................... (27)
 

Ir a 	 similar manner: 

JI
 

=
Source of assets SUMA 	 Z (l,J,l) ......... (28)
 
J=l
 

J
 
2
 

=Sum of liabilities SUML 	 Z (2,J,1) ......... (29)
 
J=l
 
J1
 

J
3
 
=Sum of equity SUME 	 E (3,J,l) ......... (30)
 

J=L
 

J4
 

=
Sum of revenue SUMREV 	 E (4,J,l) ....... (31)
 
J=1
 

J5
 

Sum of expenses SUMEXP = E (5,J,l) ....... (32)
 
J=l
 

Ji = 	 number of subdivisions in 
division i 

Accounts can be added or deleted providd tLhe proper acccunt number
 
is used and the account number and description is entered in sequence in 
the file ACCOUN.PRE. For the purpose of organizing the data to be 
printed in the file, SUMMAR.OUT, ACCOUN. FTN assumes the following 
financial information io located at specific array locations: 

CASH I VALUE (1,1,2)
 
CASH II VALUE (1,1,3)
 
LIQUID ASSETS BAL (1,1,1)
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CAPITAL ASSETS BAL (1,2,L) 
LIQUID EQUITY BAL (3,1,3)
 
CAPITAL EQUITY BAL (3,1,2)
 

Output files
 

SUMMAR.OUT (Figure 42). The following information is given for 
each project year:
 

1. Change in liquid assets. This column shows the combined annual
 
change in the two cash accounts: CASH I and CASH II. CASH I is the 
cash account used to post draws from loan and grants. Funds are then 
debited in the CASH I account to pay for Manantali and Diarna capital 
expenses. CASH IL is the cash account for all revenue other than from 
loans. CASH II is used to record payment of all expenses other than 
Manantali and Diama capital expenses. 

2. Liquid assets. This column shows the accumulated liquid assets 
which is the smae as the combined amounts in CASH L and CASH I from the 
Balance Sheet. 

3. Capital assets. This colunn shows the amount of capital assets 
from the Balance Sheet. This includes the capital assets of all three 
service sectors.
 

4. Capital liabilities. This column shows the su of the liabili
ties from the Balance Sheet. This is the total outstanding loan 
principal. 

5. Liquid equity. This column shows the amount of liquid equity
from the Balance Sheet. Liquid equity is the cash owned by OMVS. 

6. Capital equity. This column shows the amount of capital equity
 
from the Balance Sheet. Capital equity is the value of capital assets 
which now fall under the ownership of OMVS whether through the result of
 
direct purchase from cash, or the complete payment of liability
 
obligations.
 

ACCOUN.OUT
 

The file ACCOUN.OUT shown in Figure 38 contains detailed financial
 
information provided by the model. The output is divided into two
 
sections for each year, the Income Statement and the Balance Sheet. 
Figure 38 is the report for the first year of the project and the 50th 
year of the project.
 

I. Income statement. The income statements shown in Figure 38
 
contain the yearly and the accumulated cash flows of revenues and
 
expenses. Revenues are the incomes generated by user fees for the three
 
services: Water Supply, Navigation, and Power (Energy). Revenues from
 
each member state are recorded separately for each service sector.
 
Incomes from grants are also recorded as revenues.
 

Expenses include all of the costs of doing business. The
 
Capital Expenses account records the payments made to acquire capital
 
(for example Diama and Manantali Dams). The OPERATION and MAINTENANCE 
account records costs associated with the operation and maintenance of 
the capital facilities. The FEES AND INTEREST ON LOANS account records
 
the costs of borrowing money.
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35 

DATA FILE SUMMAR.OUT
 
ALL VALUES IN 1979 CFA X 1.E9
 

YEAR CHANGE IN LIQUID CAP TAL CAPITAL LIQUID CAPITAL
LIQUID ASSETS ASSETS ASSETS LIABILITIES EQUITY EQUITY

1 0,784 0.784 5,034 4.680 
 0.772 0.366
2 0.462 1.246 28.025 26.045 1.178 2.049
3 0.120 
 1.366 46.613 43.213 1.252 3. 14
4 -6.701 -5.335 73.778 
 62.253 -5.500 11.690
-7.052 -12.388 83.154
103.005 -12.608 20.072
6 -1.776 -14.164 118.532 96.370 -14.421 22.420
7 -2.158 -16.321 126.538 102.381 -16.598 24.430
8 -12.538 -28.860 136.408 
 100,472 -29.137 36.213
9 -10.287 -39.147 144.013 98.371 -39.424 45.919


-8.752 
 -47.898 150.084 96.190 -48.175 54,170
11 -13.761 -61.659 157.810 92,091 -61.936 65.996
12 -13.124 -74.784 165.150 
 87.977 -75.060 77.449
13 -16.328 -91.111 179.106 
 83.921 -91.388 95.462

14 -14.324 -105.435 191.669 79.886 -105.712 112.060
-9.156 -114.591 
 200.546 75.889 -114.868 124.934
16 1.053 -113.538 202.241 71.889 -113.815 130.629
17 2.103 -111.435 
 204.339 67.842 -111.712 136.774
18 5.960 -105.475 205.649 63.701 
 -105.752 142.225
19 6.614 -98.861 207.104 59.461 -99.138 
 147.920
7.220 -91.641 208.766 
 55.120 -91.917 153.923

21 • 9.316 -82.324 210.091 51.493 -82.601 158.875
22 11.195 -71.129 210.754 47.846 -71.406 163.185
23 10.366 -60.763 213.404 44.120 -61.040 169.561
24 10.342 -50.421 217.117 40.312 -50.698 177.082
12.028 -38.393 220.442 36.418 
 -38.670 184.301
26 16.969 -21.424 221.357 34.486 -21.701 
 187.148

27 17.676 -3.748 222.313 32.565 -4.025 190.024
28 17.939 14.192 223.717 30.623 13.915 193.371
29 17.825 32.016 225.947 28.658 31.739 197.566


18.780 50.796 227.934 
 26.669 50.519 201.542

31 21.002 71.798 228.926 25.182 
 71.521 204.021
32 21.750 93.548 229.882 
 23.682 93.271 206.477
33 21.046 114.594 230.829 22.171 114.317 208.935
34 21.730 136.324 231.803 20.647 136.047 211.433
22.426 158.749 232.793 19.111 158.472 
 213.959
36 23.100 181.849 233.813 17.563 181.572 216.527

37 23.868 2G5.717 234.776 16.002 205,440 219.051
38 21.806 227.523 238.512 14.429 227.247 224.360
39 21.229 248.752 243.537 12.843 248.475 
 230.971
 

Figure 42. SUNMAR.OUT
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45 
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47 
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49 

50 


22.473 

25.60u 

26.944 

27.687 

28.396 

28.882 

29.540 

30.308 

24.967 

24.870 

25.785 


271.2-5 

296.825 

323.769 

351.455 

379.851 

408.733 

438.273 

468.582 

493.548 

518.418 

544.203 


248.029 

250.110 

251.558 

252.974 

254.393 

255.850 

257.338 

258.754 

266.208 

274.455 

282.483 


11.244 

10.197 

9.143 

8.082 

7.013 

5.936 

4.852 

3.761 

2.661 

1.554 

0.440 


270.948 237.062
 
296.5148 240.189
 
323.492 242.692
 
351.178 245.169
 
379.574 247.657
 
408.456 250.191
 
437.996 252.763
 
468.305 255.270
 
493.272 263.824
 
518.14: 273.178
 
543.926 282.320
 

Figure 42. Continued
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Capital Expenses are not incurred against Capital Assets ac

quired through loans until payments are made on the loan principal.
 

Grant income is credited to Grant Revenues; it is also shown as a
 
Capital Expense when used to acquire capital facilities.
 

2. Balance Sheet. The Balance Sheet contains a yearly and an 
accumulaL:ed summary of the OMVS assets, liabilities, and equity. The 
Balance Sheet contains an annual and an accumulated summary of the OMVS 
assets, liabilities, and equity.
 

Assets are made up of Current Assets (liquid assets) and Long
term Assets (capital assets). Current Assets are tracked in two
 
important accounts: CASH I and CASH II. Project cash flow is monitored
 
by means of these two accounts. All transactions involving cash must be
 
recorded in one or the other of these accounts. CASH I receives cash
 
only from loan or grant draws for Diama and Manantali construction.
 
Loan draws exactly meet construction costs each year and so the account
 
balance should always be zero. The CASH II account is credited with all
 

revenues from user fees and is used to pay all expen'-.:s except for the
 
construction of Diana and Manantali Dams. The balance in the CASH II
 
account represents OMVS cash on-hand. When the balance is positive it
 
indicates that revenues have been sufficient to cover expenses.
 
However, if the balance goes negative, it means that OMVS cannot meet
 
its financial commitments.
 

Long-Term Assets ('capital assets) record the acquisition of
 
capital facilities (project infrastructure). 'The capital assets will
 
grow as construction progresses.
 

Liabilities represent funds owed to others. Long-Term
 
Liabilities include accounts for loans from each co-financier. These
 
accounts monitor the outstanding principal for each loan.
 

Equity is the net worth of the project to OMVS at any given
 

time. It is the worth that remains when outstanding I.Labilities have
 
been subtracted from the total assets. Equity is made up of two
 
important accounts: CAPITAL EQUITY and LIQUID EQUITY. Capital Equity
 
is the value of capital assets which now fall under the ownership of
 

OMVS through the results of direct purchase from cash, or the completci
 
payment of liability obligations. Liquid Equity is the value of cash
 

that is owned by OMVS.
 

Discussion of Selected Model OutpuL
 

The purpose of this section is to discuss some of the output from
 
the CAM model and point out potential uses of the model as a management
 

tool. The model output is used to calculate the allocation of Diama and
 
Manantali costs between member states. The accounting output is
 

discussed briefly, pointing out imaportant cash flow considerations.
 

Accounting Output. Figure 42 shows the sunary of six important
 
financial parameters over the 50 year project life. Under the
 
assumptions of the demonstration run, a cash flow deficit will be
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experienced during years 4 through 26 followed by a cash flow surplus
 
during the remainder of the project life.
 

ACCOUN.OUT (Figure 38) shows the detailed financial condition of 
the project for a given year. Both annual values and summations are
 
given. The user can control which years are printed out, so as few as 
one or as many as all 50 years can be printed out. The output for year 
50 can be used to compare urdiscounted costs with undiscounted revenueq 
for each economic sector. The accumulated revenues (1008.339 x 10 
CFAF) are more than twice the accumulated expenses (455.695 x 109
 
CFAF). If the discount rate and average of the loan rates were the
 
same, the total current values of revenues and costs would be the
 
same. Since the user fee is calculated from discounted costs using 5
 
percent, but the average interest charge is only about 2 percent, the
 
current value of total revenues will exceed the current value of total 
costs at the end of the project repayment period.
 

Key Calculation
 

The calculation of the key is summarized in Table 5. Data needed 
to complete the Table can be obtained from the model output. The total 
discounted project costs shown in column I can be obtained from the data 
file KEY.OUT. The discounted cost of Diama Dam shown in column 2 can be 
obtained by adding the discounted capital cost found in data file 
DISSUM.OUT to the discounted loan costs found in data file DCOST.OUT. 
The percenLage distribution of water supply imong countries (also in 
column 2) can be found in data file KEY.OUT. The total discounted cost 
of energy and navigation shown in columns 3 and 4 respectively can be 
found in lata file DISSUM.OUT; there are no loan costs because energy
 
and navigation are financed directly from revenues (equity financing).
 
The percentage distribution of energy and navigation among countries
 
shown in columns 3 and 4 respectively can be found in data file KEY.OUT.
 



Table 5. Key calculation. 

Col. I 

Total 

cost by 
country 

Col. 2 

Specific 

cost for 
irrigation 
(Diama) 

Col. 3 

Specific 

cost for 
energy 

Col. 4 

Specific 

cost for 
navigation 

Col. 5 

Cost of 
Mantali 

Col. 6 

ProportLioun of 
Kanantali allo
cated to each 
country 

Col 

Key 

7 

Cl i CSI*C2 CSE*C3 CSN*C41 C1Ii-Col 2-Col -3-Col 4 Col 5/Sum Col 5 [Col 2+Col 5Y[Sum Col 2+Sum Col 5] 

where: 
CI i 
C2i 

C3 

= 
= 

= 

total cost of project charged to all user sectors In country i (from
proportion of irrigation costs paid by country i (from KEY.OLrr) 

proportion of energy costs paid by country i (from KEI.OUT) 

KEY.OIrT) 

C4, = proportion of navigation costs paid by country i (from KEY.OUrT 

CSI 

CSE 

CSN 

= 

= 

= 

specific cost 

specific cost 

Specific cost 

for service irrigation 

for energy 

for navigation 
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INCLUSION OF THE ENVIRONMENTAL COSTS INTO THE COST ALLOCATION
 
OF THE SENEGAL RIVER DEVELOPMENT PROGRAM
 

Introduction
 

The principal objective of this effort involved the enhancement of
 
the cost allocation model to include environmental costs. Three 
quantifiable environmental Lnpacts resulting from the Senegal River 
Development Program were identified in the Gannett-Fleming Environmental 
Impact Assessment (1979): 1) cost of resettlement, 2) cost of lost fish 
production, and 3) cost of lost forest production. Computer subprograms 
were written in FORTRAN to lir'. these environmental impacts to the 
development rates used in the original cost allocation model. These 
subprograms are compatible with the overall model structure, and their 
relationship to the other subprog:.-ams is shown in Figure t. The 
enviroinmental costs may or may not be included in a cost allocation 
assessment, at the option of the user. The computer subprograms may be 
used to calculate the costs of the environmental disruptions. The 
calculated cvironmnental costs are included in the cost allocation and a 
benefit/cost analysis. The output data files ara not read by any of the 
programs previously described in CAM. To incorporate the results of the 
environmental progans into CAM, the user must edit the file ALLOCA.DAT 
and then run the program ALLOCA.FTN. Results from the environmental 
programs must be added to the total cost of the appropriate service 
sector. 

The combined economic-environmenLal model was run using data from 
the AREA.FTN program discussed previously in this report and from the 
Gannett-Fleming Environmental Impact Assessment (1979). The inclusion 
of quantified environmental impacts such as fish and forest products did 
not significantly change the benefit/cost analysis for the Senegal River 
Basin project. The inclusion did result in a minor change (maximum 
change 1.3 percent in one service sector) in the cost allocation. 
including the environmental costs as a disbenefit to agriculture reduced 
agriculturt benefits below the alternate cost to agriculture. The model 
indicates that the agricultural sector of the project is sensitive to 
the inclusion of the environmental costs. The sensitivity of 
agriculture indicates that careful management and monitoring will be 
needed if the project is to succeed. All potential environmental
 
disruptions identified by Gannett-Fleming (1979) are not quantifiable at
 
this time. Gannett-Fleming (1979) identified potential environmencal
 
problems such as increased disease vectors, water treatment, and waste
 
disposal problems which might develop. Further study and constant
 
monitoring of environmental disruptions are needed to prevent these
 
potential problems from having a negative impact on the welfare of the
 
people in the basin. Further discussion regarding environmental costs
 
are included in Report 6 (USU 1934).
 

Description of Programs
 

Three computer programs were written in FORTRAN 4 computer language
 
linking the economic model and environmental impacts. These three
 
programns are called: 
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1. FLOOD.FTN
 

2. FISH2 .FTN
 

3. FOREST.FTN
 
Program FLOOD.FTN calculates the area in the floodplain inundated by the
 
annual flood. FISH2.FTN calculates the value of disrupted fish 
production. FOREST.FTN calculates the value of disrupted forest 
production. Both forest and fish production are linked to the size of 

the annual flood and the size of the area irrigated. Forest growth is 
enhanced by the annual flood. Fish utilize the inundated floodplain for 
feeding and spawning. The Gannett-Fleming Environental Assessment 
(1979) discusses the relationship between the size of annual flood and 
fish and forest production in greater detail. The input files and 
output tiLes of the three programs are discussed below. 

FLOOD. FTN
 

The FORTRAN program FLOOD.FTN calculates the size of the area to be 
flooded in the river basin. The difference between the size of the area 
flooded without the project a .1 the size of the area flood with the 
project is calculated for each year. A flow chart summarizing the
 
program is given in Figure 43. The progra reids from two input files 
and writes to one output file. No interactive input is required. 
Results from tne program are in close agreement with the tables given in 
Gannett-Fleming (1979) Tables 1-3 in Appendix D.
 

The program is based on data and the assumptions given in the River 
and Estuary report (Gannett-Fleming 1979) which relate development 

schemes to size of areas flooded in the basin. The average area flooded 
without the project is 550,000 ha. This value is used as the base to 
calculate production without the project. Table A2 in Appendix D
 
(Gannett-Fleming 1979) provides the maximun area flooded by the arti

ficial flood and the maximum area flooded by the project without
 
artificial flood. The maximum area flooded for three different
 

d'_-lopment schemes are:
 

1. Without project control 550,000 ha.
 

2. With project artificial flood 380,000 ha.
 
3. With project control and without artificial flood 230,000 ha. 

The program calculates the area flooded in the basin by first 

determining from the data file (AREA.DAT) the current level of 
development. The maximum area flooded for that scheme is then used as 

the maximum possible value. The program then subtracts from this 

maximum value the developed recession area (obtained* from data file 
AREA.DAT). The development of irrigation perimeters involves 

construction of canals and diking to protect the area from flooding. 

The assumption is made that once an area is developed it will not be 
flooded. The displaced recession area is subtracted from the maximum 

potential flooded value for that given scheme. Only the developed 
recession area is subtracted from the maximum. The development of rain
fed areas will not reduce the area flooded in the basin. Rain-fed areas 
are outside the floodplain and will not obstruct flood flow.
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The basic equations used in the program FLOOD.FTN are as follows:
 

AREA=MAXI (33)
. . . . . . . . . . . . . .. . .. . .. . . . . . . . .. 


FLOOD=AREA-ARD .............................. (34)
 

DIFF=ARD-ARDI .............................. (35)
 

FLOOD=AREA-DIFF . .............................(36)
 

where
 
AREA = current maximum possible area flooded 
MAX I = maximum possible area for given development scheme, I 

1 to 3
 
ARD = area of recession farms developed into irrigated peri

meters by project
 
FLOOD = area flooded in floodplain
 
ARDI = area of recession farms developed into irrigated peri

meters at the end of the artifical flood
 
DIFF = displaced recession area after end of artificial flood
 

Input files
 

Two data files are read by the program FLOOD.FTN: AREA.DAT and
 
FLOOD.IN. AREA.DAT contains irrigation project development data. The
 
presence and size of artificial flood is given in AREA.DAT. Also used
 
from the data file is the displaced recession farming area. The data
 
file used for this model run is given in Figure 6a (of Agriculture
 
Section). The file AREA.DAT is generated by the program AREA.FTN and is
 
described in detail in the CAM Agricultural Section of this report.
 

The second input file is FLOOD.IN. The file contains the maximum
 
area flooded for each of the three development schemes. The three
 
development schemes are: I) without project control; 2) with project
 
control and artificial flood, and 3) with project control without
 
artificial flood. The input file used for this run is given in Figure
 

44.
 

flood.in input file for flood.ftn MAXUN MAXAF MAXCON
 
550000.0
 
38C000.0
 
230000.0
 

Figure 44. Input data file FLOOD.IN.
 

The first line of the file contains the number of lines (NL), of
 
text used to identify the file. The next NL lines contain text
 
identi.fying the data file. The next three lines contain real numbers to
 

http:FLOOD.IN
http:flood.in
http:FLOOD.IN
http:FLOOD.IN
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be read in using free format (one value per line) The three numbers in
 
sequence are:
 

1. MAXIN maximum area without project control.
 

2. YMAXAF maximum area with project control and with artificial 
flood. 

3. iAXCON maximum area with project control and without artificial
 

flood.
 

Output file
 

The data file FLOOD.OUT contains the results of the program 

FLOOD.FTN. The results obtained for this run of the model are given in 
Figure 45. 'Die file contains the assumptions and identifying text from 
the AREA.DAT file and the input from the file FLOOD.IN. The results of 
the program are contained in 7 columns after the echo of the input. The 
file contains from left to right: year since beginning of the project 
development rate, total irrigated area displaced recess Jn area, area of 
artificial flood, potential area flooded, and area flooded. The format 
used in the file is given in Figure 46. 

FISH2.FTN
 

The FORTRAN pro:gramn FISH2.FTN calculates the discounted cost of
 

lost fish production in the Senegal River Basin. Fish production is
 
predicted to be reduced by the Senegal Basin Project (Gannett-Fleming
 
1979). Lower fish production is expected in the river and in the
 
estuary at the mouth of the river. Fish production in the river will be
 
reduced because of a reduction in area flooded due to irrigation
 
perimeter development and reduced flood flows. Fish use the flooded 
area of the basin for spawning and feeding. When the river returns to 
its banks, tne fish return to the main river channel (Fisheries). The 

project will control the flow in the Senegal River, reducing the size of 
the annual flood. The reduced annual floods will inundate less of the 
floodplain resulting in less fish habitat and food. The production of 
fish is enhanced by access to nutrients found on the floodplains. Fish 
production will be reduced in the ocean and the river mouth by the 
construction of Diama Dam. Some salt water fish and crustacean species 
presently enter the lower section of the river to spawn and feed. The 

construction of Diamna Dam is expected to have a negative impact on these 

species. Diama Dam will reduce the size of the estuary and limit the 
movement of anadromus species. Two input files are read and results are 
written to one output file. 

Not all impacts of the project on fish production will be nega
tive. Increased production is expected in the depressions, which will 
receive water. The following depressions currently receive water 
sporadically: Lac de Guiers, Aftut es Sahel, and Lac .R'Kiz. In some 

years enough water flows into the depressions to support fish growth. 
In oth.r years insufficient water is available to support any fish 
life. The project will stabilize the flow into these depressions, 

creating a more dependable fishery. Additional fish production will 

http:FLOOD.IN


FLOOD.OUT output file from 
proqraj FLO"D.f'N
 
MAXUN = MAXIMUM AREA FLOODED HIniOUT PROJECT
 
MAXAF - MAXIMUM AREA FLOODED WITH ARTIFICAL FLOOD 
MAXCON - MAXIMUM AREA FLOODED UNDER CONTROL OF MIANANT'ALI 

550000. = MAkUN 380000. = 230000. =
MAXAF MAXCON 
YEAR AIRR DEVA AIRR Ha* ADISPLACED* AARTIFIC, L. APOTENTIALA AFLOODEDA

PATE TOTAL RECESSION FLOOD FLOODED Ha 
1 0. 28805. 
 0. 0. 550000. 550000.

2 4000. 32805. 
 4000. 0. 550000. 546000.
 
3 4000. 36805. 
 8000. 0. 550000. 542000.
 
4 4000. 40805. 
 12000. 0. 550000. 538000.
 
5 4000. 44805. 
 16000. 0. 550000. 534000.
 
6 1500. 
 49805. 21000. 0. 550000. 529000.
 
7 5.00. 54805. 26000. 0. 550000. 52400C.
 
8 5000. 59805. 31000. 
 0. 550000. 519000.

9 5000. 64805. 36000. 
 0. 550000. 514000.
 

10 5000. 69805. 41000. 20195. 3800u0. 339000.
 
11 
 5000. 74805. 46000. 15195. 380000. 334000.
12 5000. 79805. 
 51000. 10195. 380000. 329000.
 
13 5000. 84805. 56000. 5195. 
 380000. 324000.
 
14 5000. 89805. 61000. 
 195. 380000. 319000.
14 5000. 
 94805. 66000. 0. 230000. 230000.
 
15 5000. 99805. 71000. 0. 230000. 225000.
 
16 5000. 104805. 
 76000. 0. 230000. 220000.

17 5000. 109805. 
 81000. 0. 230000. 215000.
 
18 5000. 114805. 86000. 0. 230000. 
 210000.
 
19 5000. 119805. 
 91000. 0. 230000. 205000.

20 5000. 124805. 
 96000. 0. 230000. 200000.
 
21 5000. 129805. 101000. 0. 230000. 
 195000.

22 5000. 134805. 106000. 0. 230000. 190000.
23 5000. 139805. 108633. 
 0. 230000. 187367. 
 0t
24 
 5000. 144805. 108633. 0. 230000. 187367. 
 r,

25 5000. 149805. 108633. 0. 230000. 187367.
 
26 5000. 154805. 108633. 
 0. 230000. 187367.
 
27 5000. 159805. 108633. 0. 230000. 187367.
 
28 5000. 164805. 108633. 0. 230000. 
 187367.
 
29 5000. 169805. 108633. 0. 230000. 187367.
 
30 5000. 174805. 108633. 0. 230000. 187367.
 
31 5000. 179805. 108633. 0. 230000. 187367.
 
32 5000. 184805. 108633. 0. 
 230000. 187367.
 
33 
 5000. 189805 108633. 0. 230000. 187367.
 
34 5000. 194805. 108633. 
 0. 230000. 187367.
 
35 5000. 199805. 108633. 
 0. 230000. 187367.
 
36 5000. 204805. 108633. 
 0. 230000. 187367.
37 5000. 209805. 108633. 0. 230000. 
 187367.
 
38 5000. 214805. 108633. 0. 230000. 
 187367.
 
39 5000. 219805. 108633. 0. 230000. 
 187367.
 
40 5000. 224805. 108633. 0. 230000. 
 187367.

41 5000. 229805. 108633. 0. 230000. 287367.
 
42 5000. 234805. 108633. 0. 
 230000. 187367.
 
43 5000. 239805. 108633. 
 0. 230000. 187367.

44 5000. 244805. 108633. 0. 230000. 187367.
 
45 5000. 249805. 108633. 0. 230000. 187367.
 
46 5000. 254805. 108633. 0. 230000. 187367.
 
47 5000. 259805. 108633. 0. 230000. 187367.
 
48 5000. 264805. 108'33. 0. 230000. 187367.

49 5000. 269805. 108633. 0. 230000. 187367.
 
50 5000. 274805. 108633. 0. 230000. 187367.
 

Figure 45. FLOOD.OUT.
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VAR1ABLE 
 FORMAT
 

NL INTEGER FREE FORMAT ofnumber 

lines off text 

[TEXT character 8 :i .w t c otain ing 
assum~ptions arid 
c,,lm. nv'-N adin 

I, RATE, AI, ARD, AF, AREA, FLOOD 
!14, 1X,6(Fl1.0) 

VARIABLE DESCRIPTION
 

AF = RE artifical FLOOD
 
AI TOTAL IRRIGATED ARE; 
ARD =AREA C7 DISPLCED RECESSION FARMINGPREA POTENTAL AREA F.CQ_ D ?IYEN PROjECT DVE.§TDPTENT L-EVFLFOOD = P -LC'DED, AREA AVAPILABLE -O S;-i L- F3 S PRODUCTIONI = NUMBER OF YEARS SINCE SEG.NINiG Oc PR:OECT 
ITEXT = INFORMATON FROM INPUT FILE

NL = NUMBER OF LINES OF TEXT FROM INPUT FILE 

Figure 46. Format 
for file FLOOD.OUT.
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become available behind the inpoundment s. The inpoundment s behind 
Manantali Dam and Diama Dam will increase the volume of water available 
for fish production in those areas. 

The calculation of the project's cost to fish production is based 
on production rates, prices and assumptions from the Fisheries Report 
(Gannett-Fleming 1979). A flow chart for program "FISH2.FTN" is given 
in Figure 47. Calculations are separated into two categories: 

I. In the first category gains and losses are independent of 
development rates. Gains and losses in this category are associated 
with dams, impoundments and the recharge of depressions. Diama Dam will 
reduce the size of the estuary and prevent the free movement of fish and 
crusta.eans from the coastal water into the river. The ex:?ected loss 
due to Diana Dam is 10,000 kg/year (Gannett-Fleminicg 1979). In the 
Fisheries Report (Gannett-Fleming 1979), the yearly production rates of 
fisheries are given per ha for the flooded river basin and irrigated 
perimeters. Also the yearly iroduction rates are given per Dams for Lac 
de Guiers, Aftout es SahI, Lac R'Kiz and impoundments behind Diana and 
Manantal i (1979) . Fish pruduction in the impoundment behind Diama is 
counted in the floodplaii fishery. Values used in this model run are 
given in Figure 43. in the input data fije FISH2.IN Equation 37 is used 
to calculate the discounted cost to fish prodvction in category L: 

SUMTL DIS*COLI*PRIE+SUMCTi_, 	 . . . . . . (37). . . . . . . 


where 
SUMCT[ discounted su for gain or loss for category 1 

type (depressions, itrpoundments, and estuary) 
I= i to 5 

DIS = discount factor for given year
DIS =(i /(1+RATE))**(Y-1) 

RATE = discount rate (5 percent) in Report 5 (USU 1984) 
Y year since beginning of project 
COL I fish gaLn or loss in kg/year for Ith column 

(see Figure 48 input data file FISH2.1N). 

2. For the second category gain and losses in fish production are 
a function of area flooded and irrigated perimeters. The lost fish 
production 	in the floodplain is calculated by Equations 38 and 39:
 

FLOSS=RFLOOD*(M),XUN-FLOOD) .............................. (38)
 

SUMFT=SUMFT+FLOSS*DIS*PRICE ............................ (39) 
where 

FLOSS = 	lost fish production in flooded area lost due to flow
 
regulation
 

M1XUN = 	 maximum potential area flooded 
FLOOD = 	calculated area flooded from program FLOOD.FTN
 
RFLOOD = 	production rate for floodplain area
 
SUN T = 	 sum of discounted lost production in floodplain 
DIS = 	discount factor
 
PRICE = 	 value of fish in cfa/kg 

http:FISH2.1N
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ta r t 

Input price,
 
production rates,
 

in rate
 

Input file
 
description
 

Input iM\XCON, 

MAXU, MAXD
 

Input/
 

irrigated ha
 
flooded ha
 

in Lacs and
 product

Input
impoundments
 

Calculate value
 
of displaced
 

fish production
 

I Sum discounted 
values 

Figure 47. Flow chart for FISH2.FrN.
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50.,0.05,-65.,15.,0.10,5
 
1
 
comments on input FILE FISH2.IN
 
col 1 Diama Dam loss in estuary
 
kLol 2, Lac de Giers gain
 
col 3 Lac R'Kiz
 
col 4 Aftout es Sahel gain
 
col 5 Manantali impoundment gain
 

1 0.0 0.0 0.0 0.0 0.0
 
2 0.0 0.0 0.0 0.0 0.0
 

3 0.0 0.0 0.0 0.0 0.0 
4 0.0 0.0 0.0 0.0 0.0 
5 -10000.0E3 0.0 0.0 0.0 0.0 
6 -10000.0E3 0.0 0.0 0.0 0.0 
7 -10000.0E3 0.0 0.0 0.0 0.0 
8 -10000.0E3 500.0E3 0.0 0.0 0.0 
9 -10000.0,3 500.0e3 0.0 0.0 2100.OE3 
10 -10000.0e3 500.Oe3 720.0e3 3000.0E3 2800.0E3 
11 -10000.0e3 500.0e3 960.0e3 4000.0E3 3500.0E3 

12 -10000.0e3 500.Oe3 1200.0e3 5000.0E3 4025.0E3 

13 -10000.0e3 500.Oe3 960.0e3 4000.0E3 4375.0E3 
14 -10000.0e3 500.0e3 720.Oe3 3000.0E3 4025.0E3 

15 -10000.0e3 500.0e3 720.0e3 3000.0E3 3500.0E3 
16 -10000.0e3 500.0e3 720o0e3 3000.0E3 2100.0E3 
17 -10000.0e3 500.0e3 720.0e3 3000.0E3 2100.0E3 

18 -10000.0e3 500.0e3 720.0e3 3000.0E3 2100.0E3 

19 -10000.0e3 500.0e3 720.0e3 3000.0E3 21000E3 
20 -10000.0e3 500.0e3 720.0e3 3000.0E3 2100.0E3 

21 -10000.0e3 500.0e3 720.0e3 3000.0E3 2100.0E3 
22 -10000.0e3 500.0e3 720.0e3 3000.0E3 2100.0E3 
23 -10000.0e3 500.0e3 720.0e3 3000.0E3 2100.0E3 
24 -10000.0e3 500.0e3 720.0e3 3000.0E3 2100.0E3 
25 -10000.0e3 500.0e3 720.0e3 3000.0E3 2100.0E3 
26 -10000.0e3 500.0e3 720.0e3 3000.0E3 2100.0E3 
27 -10000.0e3 500.0e3 720.0e3 3000.0E3 2100.0E3 
28 -10000.0e3 500.0e3 720.0e3 3000.3E3 2100.0E3 
29 -10000.0e3 500.0e3 720.0e3 3000.0E3 2100.0E3 
30 -10000.0e3 500.0e3 720.0e3 3000.0E3 2100.0E3 

31 -10000.0e3 500.Oej 720.0e3 300C.0E3 2100.0E3 
32 -10000.0e3 500.0e3 720..e3 3000.0E3 2100.0E3 
33 -10000.0e3 500.Oe3 720.0e3 3000.0E3 2100.0E3 

34 -10000.0e3 500.0e3 720.0e3 3000.0E3 2100.0E3 
35 -10000.0e3 500.0e' 720.0e3 3000.0E3 2100.0E3 
36 -10000.0e3 500.0e3 720.0e3 3000.OE:s 2100.0E3 

37 -10000.0e3 500.0e3 720.0e3 3000.OE3 2100.0E3 
38 -10000.0e3 500.0e3 720.0e3 3000.0E3 210C.0E3 

39 -10000.0e3 500.0e3 720.0e3 3000.0E3 2100.0E3 
40 -10000.0e3 500.0e3 720.0e3 3000.0E3 2100.0E3 
41 -10000.0e3 500.0e3 720.0e3 3000.0E3 2100.0E3 
42 -10000.0e3 500.0e3 720.0e3 3000.0E3 2100.0E.3 
43 -10000.0e3 500.0e3 720.0e3 3000.0E3 2100.0E3 
44 -10000.0e3 500.0e3 720.0c3 3000.OE3 2100.0E3 
45 -10000.0e3 500.0e3 720.0e3 3000.0E3 2.00.0E3 
46 -10000.0e3 500.0e3 7Z0.0e3 3000.0E3 2100.0E3 
47 -10000.0e3 500.0e3 720.03 3000.0E3 2100.0E3 
48 -10000.0e3 500.0e3 720.0e3 3000.0E3 2100.0E3 

49 -10000.0e3 500.0e3 720.0e3 3000.0E3 2100.0E3 
50 -10000.0e3 500.0e3 720.0e3 3000.0E3 2100.0E3 

Figure 48. Input data file FISH2.IN.
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The irrigation canals will also support fish production. Production in
 
the canals is a funcion of area irrigated. The assumption was made
 
that 10 percent of the area developed would represent canals. Produc
tion in the canals is calculated by Equation 40:
 

CANALP=RIRR*PCANAL*(AI-AIIN) ........................... (40)
 

where
 
CANALP = fish production gain du, to canals
 
RIRR = fish production rate for canals
 
PCANAL = percent of irrigated development which is canals
 
AI = irrigated hectares
 
AIIN = irrigated hectares at the beginning of the project
 

Undiscounted yearly production totals and discounted values are
 
kept for each column, floodplain and canals.
 

Production rates can represent either losses or gains. Losses in
 
fish production are due to the reduction in area flooded and estuary
 
losses. Reduced flooding is caused by controlling the release of water
 
at Manantali and irrigated perimeter development on the flood plain.
 
The loss in the estuary is caused by Diama Dam. Diama Dam will block
 
salt water intrusion, thus reducing the size of the estuary. Also Diama
 
Dam will block the movement of fish and shellfish up and down the
 
river. Gains in fish production are due to the stabilization of
 
recharge 1-o three large depressions (Lac de Guiers, Aftout es Sahel, Lac
 
R'Kiz) and creation of impoundments behind Diama and Manantali Dams.
 

Input files FLOOD.OUT and FISH2.IN
 

Two input files are read by program FISH2.FTN: FLOOD.OUT and
 
FISH2.IN. FLOOD.OUT contains the irrigated area, maximum area flooded
 
and areas flooded by the project. Values are given for each year of the
 
project. The program will read in the data file until an end of file
 
marker is reached. FLOOD.CUT is discussed above in the FLOOD.FTJ
 
section. An example FISH2.IN data file is given in Figure 48. The data
 
is from the Fisheries Report (Gannett-Fleming 1979). The format is 
given in Figure 49.
 

Output file FISH2.OUT
 

Data file FISH2.OUT contains the discounted cost of loss fish
 
production and an echo of input data. An example FISH2.UT file is given
 
in Figure 50.
 

Program FOREST.FTN
 

The FORTRAN IV program (FOREST.FTN) calculates the cost of lost
 
forest production due to the SRBV project. A flow chart for program
 
FOREST.F"N is given in Figure 51. Forest growth in the Senegal River
 
Basin is a function of water and nutrient availability. Forests on the
 
floodplains are dependent upon water and nutrients from the Senegal
 
River. Forest production in the basin is enhanced by the deposition of
 
nutrients and water during the annual flood (Gannett-Fleming 1979). The
 

http:FISH2.UT
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Line 1 PRICE,RATE,RFLOOD,RIRR,PCANAL,NCOL free formlat,5 reals, 1
 
integer 

Line 2 NL 
 free foirriiat, I integer
Line 3 ITEXT 
 40A2
 
Line 4 NAME 
 40al
 
LINE 5 IYEAP, (COL(1), I=1,NCOL) 
 free fcrmat,1 integer,
 

NCOL reals
 

where:
 

AI = AREA IRRIGATED
 
AIIN = INITIAL IRRIGATED AREA
 
CANALP = PRODUCTION FROM IRRIGATION CANALS
 
COL = PRODUCTION RATES EITHER LOSSES OR GAINS
 
FLOSS = 
FLOODED AREA LOST DUE TO FLOW REGULATION
 
FLOOD = AREA FLOODED
 
ITEXT = TEXT IENTIFYING INPUT FILE
 
IYEAR = 
YEAR SINCE BEGINING OF PROJECT
 
MAXAF = 
MAXIMUM AREA FLOODED WITH artifical FLOOD
 
MAXCON = 
MAXIMUM AREA FLOODED UNDER CONTROL OF MANANTALI
 
MAXUN = MAXIMUM AREA FLOODED WITHOUT PROJECT 
NAME = DESCRIPTION OF E']UCE OF GAIN OR LOSS FOR COLUMNS
NCOL = NUMBER OF COLUMNS OF PRODUCTION OR LOSS RATES
NL = NLMBE.R OF LINES OF TEXT TO READ IN 
PCANAL = PERCENT OF IRRIGATED AREA WHICH ARE CANALS
 
PRICE = 
PRICE FOR UNIT WEIGHT OF FISH
 
RATE = DISCOUNT RATE
 
RFLOOD = 
PRODUCTION RATE FOR RIVER FLOODPLAINS
 
RIRR = PRODUCTION RATE FOR CANALS
 
SUMA = 
SUM OF GAINS AND LOSSES FROM ALL SCURCES YEARLY
 
SUIVC = 
SUM OF GAINS AND LOSSES FROM INPUT COLUMNS YEARLY
 
SUMCT = DISCOUNTED TOTAL FOR EACH COLUMN
 
SUMFT = DISCOUNTED TOTAL FOR FLOODED AREA
 
SUMIT = DISCOUNTED TOTAL FOR 
IRRIGATED AREA
 
TcTAL = DISCOUNTED TOTAL
 

Figure 49. 
 Format and input variables for file FISH2.IN.
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FILE FISH2.OUT output file from program F!SH2.FTN
 

price for unit weight of fish =50.000
 
discount rate -0.050
 
produrtion rate for river floodplains = -65.000
 
production rate for canals =15.000
 
percent of irrigated area which are canals = 0.10
 

THE DISCOUNTED TOTAL COST TO FISr{EIES = -0.159218E+ll
 
THE DISCOUNTED TOTAL LOSS FROM FLOOD PLAIN CONTROL =-0.125247E+ll
 
THE DISCOUNTED TOTAL FROM IRRIGATED AREA = 0.104394E+09
 
THE DISCOUNTED TOTAL FOR THE INPUT COLUMNS ARE
 

-0.772274E+10 col 1 Diama D&m loss in estuary
 
0.327326E+09 col 2, Lac de Giers gain
 
0.449480E+09 col 3 Lac R'Kiz
 
0.187283E+10 cul 4 Aftout es Sahel gain
 
0.157170EI10 col 5 Manantali impoundment gain
 

Figure 50. Output file FISH2.OUT.
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Input fiJ.e 
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discount rate
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wood density for each
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of displaced
 
production
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F\ Output
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Figure 51. Flow chart for FOR.EST.FTN.
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project will reduce the size of the annual -lood thus decreasing forest 
production. FOREST.FTN reads two input files and writes results to one 
output file. 

The program FOREST.FTN includes two of three impacts of the SRB 
project on forest production. The Forestry Report (Gannett-Fleming
 
1979) identified three impacts on forest production:
 

I. Inundation of forest behind Diama and Manantali Dams. 
2. Reduction of forest growth rates due to flood control.
 
3. Increased pressures on forest resources.
 

The program, FOREST.FTN, includes impacts one and two. Impact three is 
discussed in the report only in a qualitative manner. 

1. Impact number one is a clear result of the project and is 
relatively easy to quantify. Once the impoundments behind Diama and 
Manantali Dams are filled, forest growth in the flooded areas will 
stop. Surveys were done by Gannett-Fleming (1979) to determine the 
growth rates, density and area of forest affected by the impoundments. 
These data are given in Table 6 and are used in the model to calculate 
lost forest production by using Equation 41:
 

LOSSI J = PRO I I *AAI J*KGP C M I J*PRICE .................. (41)
,


I.= 1,2 J = 1,N 

where 
LOSS lost production in flooded area I and forest type J 
PRO forest production rate for forest I,J 
AA = area flooded for dan I and forest type J 
KGPCM = density of wood produced in forest 
I I for ar~a inundated by Diama Dam 
J = 2 for area inundated by Manantali Dam for different 
J=,n forest types identified in Gannett-Fleming (1979) 

PRICE = value of wood produced. 

2. Impact number two is linked to the area flooded. Growth rates
 
in the occasionally flooded forest are linked to the annual flood.
 
Nutrients are presenty being deposited on gonakie forests in the flood
plain by the annual floodg. Once the annual flood is controlled by
 
Manantali, the area flooded will be reduced, thus reducing the forest
 
area receiving these nutrients. It is estimated in the Forest Report
 
(Gannett-Fleming 1979) that the reduced flooding will cause a 20 percent
 
reduction in forest production. The minimum area will be flooded when
 
the flow is controlled by Manantali Dam without the artificial flood and
 
the maximum number of hectares have been developed on the floodplain.
 
The following equations calculate the lost production in the floodplain
 
forest:
 

AREA = MAX-MIN .............................. (42)
 

X = MAX-FLOOD .............................. (43)
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Table 6. Forest production parametr for impounded areas.
 
Impoundment Production Rate Area Density
 

Diama (floodplain) 6.45 m3 /ha 1065 ha 800 kg/m


Manantali (nonflood
plain) .5115 m3/ha 42400 ha 500 kg/m3
 

Manantali (flood-
 k
 
plain) 1.009 m 3/ha 530 ha 500 kg/m
 

Y = X/AREA ............................. (44)
 

VOCC = Y*PCI.P*OCC*KG*PRICE*PRO .............. (45)
 

SUMOC = SUMOC=SUMOC+DIS*VOCC ................... (46)
 

DIS = (1/(l+R.ATE))**(YEAR-1) ................. (4 )
 

where 
AREA = area of occasionally flooded forest impacted by the 

project 
MAX maximum area flooded without project, no impact on 

forest 
MIN = area flooded which results in a 20 percent reduction 

in forest output
 
FLOOD = area flooded in given year
 
X = area not flooded for given year
 
Y = proportion of 20 percent reduction for given year
 
VOCC = volume of occasionally flooded forest production lost
 
PCIMP = percent of floodplain forest growth reduction (20 

percent)
 
OCC = maximum area of forest in floodplain
 
KG = density of wood kg
 
PRICE = value of wood cfa/kg 
PRO = production rate of occasionally flooded forest
 
SUMCO = discounted sum of lost production in occasionally
 

flooded forests
 
JIS = discount factor
 
RATE = discount rate (5 percent)
 
YEAR = year since beginning of project
 

3. Impact number three results from many causes, some connected to
 
the project, others related to climatic conditions. The project is
 
expected to spur population growth in the valley. The people are
 
dependent upon forest resources for their energy needs. The forest in
 
the valley will be cut to supply this increased need for energy. Yearly
 
forest production is only marginally able 
to supply energy needs now and
 
will be inadequate with the larger population. Livestock grazing is
 
expected to intensify on forest lands. Irrigated perimeters will be off
 
limits much of the year for livestock grazing, forcing livestock into
 
the forest. Livestock grazing is especially damaging to the forest.
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2,0.05,20.,
 
DATA FILE FOREST.IN
 
CONTAINING DISCOUNT RATE, cfa per kg, productivity,area,densiitY of wood
 
2, 
.0215,4300. ,500.,
 
6.45,1065. ,POO.,

2 

.5115,42400. ,500.,
 
1.009,530. ,500.,
 
550000.,187367.,0.2,4.85,37850.,800.
 

Figure 52. FOREST.IN.
 

-,:, RATE, PRIC' FREE FOR;MAT INTE2E-,. S 
L INE 80A I 

D FREE FORI AT INT_EGE3 
PROD(,,) AAA( ,K),KGPCM(1,K FREL_ FORiyAT 2 REALS 

FREE FOR,'1A- NFS 
ODI(,K), AA KGPCNI(I, K) FRE,"ORMAT 3 REAL EA(1,K), 

= A A FFECTED BY DIAMA OR ar artal i 
VS = DENSITY CF WOOD FOR occral1v FLOODED FOREST 

G C i~ = DENSI-TY OF WOOD 1,OACTED BY DnAMA OR ,,AANTALI 
_EXT- DE.NTIFYING Ir-NOUT 
"9"-'I'3,,- I ID= -D. ~E,R , _;3T'T vY-P'--Y,7... -. . DI"-CTY ITh,'-CTED 

BY DiA'IMA 
hL 

= JUMDER OF DIFFERENT FOREST TY)E DIRECTLY IM1PACTED 3r 
MANiANTAL I 

R.C = VALUE 01 WOOD 
PRO = PRODUC ION OF ,-OR-ST ON FLOCD PLAIN 

-ROD = PRODUCTION OF FORESTS DIREC1LY I4PAC7ED BY - IATl OR 
MANANTAL I 

= D1EDISCOUNT 1+:1 TE 

Figure 53. Format and variable list for FOREST IN.
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OUTPUT FROM FOREST .*....*.** 

OUTPUT FROM FLOOD. FIN 
I~oo
******t* 


FTN USED AS INPUT FOR AGBEN
OUTPUT FROM AREA. 


VALUES OF OPTIONS USED FOR THIS RUN ARE
 

4ATE 500O.TIMC TO NEW DEVELOPMENT RATE 
4.
 

NEW DEVELOPMENT 


NUMBER OF YEARS BEFORE 
THE FLOOD 
9.
 

THE FOLLOWING VALUES WERE USED TO 
DISTRIbUrE HA DEVELOPED BETWEEN
 

COUNTRIES
 
MAUR .3436 SENEGHL .4896
 - .1666
INITIAL MALI 


IN MALI - 23437.
TOTAL POSSIBLE HA 


MAUR .4125 SENEGAL .,!75
FINIAL 

270. MAUR 5205. SENEGAL 23230.
 

INITIAL AREAS MALI 


AGRICULTURAL AREAS DATA TABLE
 

ADD 
 AF MALI MAUR

ARD
YEAR RATE AI 


MAXIMUM AREA FLOODED WITHOUT PROJECT
 

MAXIMUM AREA FLOODED WITH ar'tifical 
FLOOD
 

MAXUN -


MAXAF -

MANANTALI


MAXIMUM AREA FLOODED UNDER CONTROL 
OF 


MAXCON = 

230000. = MAXCON380-00. MAXAF550000. = MAXUN 

artificalt *POTENTIAL* *FLOODED*
 DEV* *IRR Ha* -DISPLACED-
YEAR *IRR 
 Ha
FLOODED
FLOOD
TOTAL RECESSION 

FIREWOOD 


RATE 

20.0000
 

DISCOUNT RATE 
= 5 0000001E-02 PRICE FOR KG 


DATA FILE FOREST. Ir
 
cfa par kg, productivity,area,dersitY of
 

CONTAINING DISCOUNT RATE, 


wood
 

BY DIAMA 0.02150
DIRECTLY IMPACTED
PRODUCTION OF FOREST 

500.0
DENSITY
AREA AFFECTED 4300.0 


DIAMA 6.45000
IMPACTED BY
PRODUCTION OF FOREST DIRECTLY 


AREA AFFECTED 
 1065.0 DENSITY 800.
 

0.51150
IMPACTED BY MANANTALI 
PRODUCTION OF FOREST DIRECTLY 

S00.0
42400.0 DENSITY
AREA AFAECTED 


FOREST DIRECTLY IMPACTED BY MANANTALI 
1.00.101
 

PRODUCTION OF 

500.0
530.0 DENSITY
AREA AFFECTED 


RIVER DASIN PROJECT
 
COST TO FOREST RESOURCES FROM SENEGAL 


FLOW REGULATION 
 TOTAL
MANANTALI 

0.425975E+11) 


DIAMA 

0.i26270EtL1


0.212!45ELO0
0.624275E-10 


Sample output file FOREST.OUT.
Figure 54. 
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Herders cut branches off the trees to provide leaves and seed pods for
 
livestock to feed on. At present this is done during time of stress 
when other forage is unavailable. Gannett-Fleming (1979) report the
 
development of irrigated perimeters would cause an increased grazing of
 
woodlands. The climate in the valley has been becoming increasingly
 
dry. Droughts are coming closer together and are b, _)ming more severe
 
each time. With each drought more trees are cut for firewood and live
stock forage and few young trees survive Lo replace the ones cut. The
 
report discusses the importance of the project on desertification and
 
reduction in forest cover. However, data are insufficient at present to
 
predict the magnitude of the impact or develop a link between
 
development rates and forest destruction.
 

Input files
 

The program, FOREST.IN, reads two input files: FLOOD.OUT and
 
FOREST.TN. FLOOD.OUT is discussed above in the FLOOD.FTN section.
 

FOREST. IN 

"FOREST. IN" contains the discount rate, price per kg of wood, 
productivity rates, area impacted and density of wood. A sample input 
file is given in Figure 52. The format and definition of variables are 
given in FigUre 53. 

Output FOREST.OUT
 

A sample FOREST.OUT file is illustrated in Figure 54. The file
 
contains an echo of input values and assumptions along with the
 
results. The SRB project's cost to forest resources is broken down by
 
Diama, Manantali, and flow regulations. The values given represent the
 
discounted sums for each category. The total cost to forest resources
 
also is given.
 

http:FOREST.TN
http:FOREST.IN
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RECO4MENDATIONS
 

To improve on the estimation of the agricultural benefits and
 
irrigation water requirements, the following recommendations are made:
 

I. That more radiation data, RS, be collected basin-wide. If RS
 
is not measured directly, it can be estimated from percent sunshine or 
temperature difference using the procedure outlined in Hargreaves
 
(1983).
 

2. 1 That the Senegal River Basin be subdivided into a minimum of 
three regions to determine the irrigation water requirements. These
 
regions should consist of the following areas: Podor, Matam, and Kayes.
 

3. ''hat the CAM model te used to evaluate the agricultural 
benefits and irrigation water requirements for each member state of the 
valley and delta regions, and the large irrigation perimeters. 

To optimize the agricultural benefits and water use the following
 
recom nend-tions are made: 

1. That a study be conducted to deter-mine the optimum rainfall 
probability level to be used in determining irrigation 
 water 
requirements. In other words, what is the allowable risk? This study 
should include crop economic production function analyses to evaluate 
the reduction of yields due to water shortages. The 75 percent level 
for probability of exceedance is generally a good level to use for
 
design purposes. 

2. ThaL a comprehensive water management program be established to
 
achieve the following:
 

a. Determine the irrigation water requirements for each 
perimeter using the methodology presented in this report or another 
comparable method. 

b. Select the method of irrigation for each crop based upon
 
the recommendations of a qualified irrigation specialist.
 

c. Determine the irrigation schedule which best matches the 
multiple needs. 

d. Measure the amoinnts of irrigation water applied.
 
e. Determine the ,Ater use efficiency and uniformity.
 
f. Determine the optimum amount of fertilizer to be applied.
 
g. Develop a program for evaluating the production costs and 

yield for large and small perimeters.
 
3. That a sensitivity analysis be conducted on the parameters
 

presented in Figure 5 to help determine goals and methods for increasing
 
the positive net benefits.
 

4. That an optimization scheme be developed to determine which
 
crops should be produced and in what proportions to maximize benefits 
and satisfy social and political goals.
 

5. That an economic comparison be made between large and small 
perimeters to determine which would be more cost effective. 

6. That some form of contract competition be set up for the
 
construction of large perimeters to try to keep development costs down. 

7. That purchase of project equipment include training and main
tenance contracts.
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Appendix A
 

Glosary of Tenns 



ACCOUNT 


ACCOUNTING 


ALLOCATED JOINT 

COST 


ALTERNATIVE COST 


ASSETS 


ASSET GROWTH 


BALANCE SHEET 


BENEFITS 


CAPITAL ASSETS 


CAPITAL DEVELOP-

MENT SCHEDULE 
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A category, or classification, of financial informa
tion; an individual record of a financial item.
 

The art of identifying, measuring, recording, and
 
communicating financial information about an economic
 
unit.
 

The portion of the joint cost allocated to a service
 
(using the adjusted separable costs remaining
benefits method).
 

Lowest single purpose project cost for a service.
 

The properties or economic resources belonging to a
 
company. May be liquid (cash and receivables) or
 
capital (plant and equipment). In general, the
 
ASSETS produce the income flow of an economic unit.
 

The accumu'ation of ASSETS in the continued operation
 
of an economic unit. May refer to the growth of
 
liquid accounts or the accumulation of plant and
 
facilities.
 

A fundamental accounting statement, the purpose of
 
which is to show the financial position of a business 
on a particular date. Financial position is shown by 
listing the ASSETS of the business, its LIABILITIES 
(or debts) and the EQUITY of the owner or owners. 
The two sides of the BALANCE SHEET must balance. 
That is, the sum of LIABILITIES + EQUITY must be 
equal to the total ASSETS of the company. This 
simply means that all ASSETS may be considered -is 
those owned by the proprietors and stockholders plus 
those secured by borrowing from others.
 

Benefits realized as the result of creating a
 
service:
 
1. For Irrigation: the primary revenue from
 
irrigated agriculture minus the net value of foregone
 
production (net primary return method).
 
2. For Power: cost of the same output using the
 
next best alternative single purpose prdject.
 
3. For Navigation: cost of the same output using
 
the next best alternative single purpose project.
 

Assets composed of plant and equipment which cannot
 
be converted (in a reasonable length of time) into
 
liquid assets.
 

The capital development schedule is an intended rate
 
of capital, or ASSET GROWTH. This does not pertain
 
directly to the accounting of an operation. This
 
schedule may be derived from another source. For
 
example, a project plan might suggest that certain
 



CAPITAL EQUITY 

COM ION WORKS 

COST 


CREDIT 


DEEIT 


DEBT FINANCING 


DISCOUNT RATE 


DOUBLE ENTRY 

ACCOUNTING 


ECONOMIC SECTOR 
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facilities should be constructed in specified 
years. The schedule then becomes the schedule of 
coustruction which will enable the plan to be met. 

The value of capital assets which now fall under the 
ownership of a company whether through Lhe result of 
direct purchase from cash, or the completed payment
 
of liability obligations.
 

Accumulated costs of infrastructure components wnich
 
are required by two or more services (i.e. the dam
 
structure).
 

Used in double entry accounting systems, a CREDIT
 
represents an adjustment to an account. The effect
 
of this adjustment depends upon the type of
 
account. A CREDIT entry will have the effect of
 
decreasing the value of an ASSET or EXPENSE account,
 
while increasing the value of a LIABILITY, EQUITY, or
 
REVENUE *.ccount. 

Used in double entry accounting systems, a DEBIT
 
represents an adjustment to an account. The effect
 
of this adjustment depends upon the type of
 
account. A DEBIT entry will have the effect of
 
increasing the value of an ASSET or EXPENSE account,
 
while decreasing the value of a LIABILITY, EQUITY, or
 
REVENUE account.
 

Simply, the use of borrowed money to finance growth
 
or operatLons. May involve the selling of bonds, the
 
issuing of notes, or securing the loans. Debt may be
 
secured by the pledging of assets or unsecured based
 
on the reputation of the borrower. Does not transfer
 
any of the ownership (equity) of the economic unit.
 

A rate which deflates the value of financial and
 
economic items in order to bring the real value of
 
future amounts back to a present value (seo. Economics
 
Section for further explanation).
 

A system of record keeping which is used primarily to
 
preserve the balance in the BALANCE SHEET and add
 
order to the INCOME STATEMENT by using two entries
 
for each transaction.
 

Revenues and expenditures associated with an identi
filble industry: agriculture, mining transportation,
 
other. Consumer of project services (also USE
 
SECTOR).
 



EQUITY 


EQUITY FINANCING 


EXPENSES 


FINANCING 


FINANCING 

SCHEDULE 


INCOME STATEMENT 


INCREMENTAL 

CAPITAL GROWTH 


INFRASTRUCTURE 


INTEREST 


JOINT COST 
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An equity is the net worth 9f a business or public
 
organization, consisting of capital stock, retained
 
earnings, and, occasionally, reserves. I. is the
 
worth that remains when outstanding Liabilities have
 
been subtracted from total assets. It is what is
 
owned in the business, whether by stockholders or by
 
proprietors.
 

The use of owned assets to provide for company growth
 
or operation. Many involve diverting NET INCOME to
 
the purchase of capital assets; or may involve the
 
selling of company stock to raise money. Wen stock
 
is sold, part ownership of the company is transferred
 
to the stockholders.
 

An EXPENSE is the cost of operation of the economic
 
unit. It may result from the cost of borrowing
 
money, or the payment of salaries, or many other
 
aspects of operation.
 

The area of operation wherein money, or other
 
financial instruments, is used to support the growth,
 
operation, and existence of an economic unit.
 

The schedule is one which correlates the finance
 
methods and timing with the capital development
 
schedule. Proper design of this schedule insures
 
that sufficient fu.nds are available when needed to
 
allow for the desired construction and operation
 
activities of the organization.
 

A fundamental accounting statement in which all
 
REVENUES are listed and summed and all EXPENSES are
 
listed and summed. The subtraction of EXPENSES from
 
REVENUES will yield the NET !NCOHE (if any) and
 
indicate whether the company made money on the years
 
operation.
 

The amount of capital growth which takes place each
 
year. Must be paid for from either equity financing
 
or debt financing.
 

Physical installations and facilities, as dams, power
 
plants, roads, harbors, etc.
 

The cost of borrowing money. It is a percentage of
 
the amount borrowed and can be considered a normal
 
expense of operation.
 

The portion of common works costs remaining after 
separable costs have been subtracted for each 
service. 
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JUSTIFIABLE COST 


LIABILITIES 


LIQUID ASSETS 


LIQUID EQUITY 


LOAN FEE 


LOAN GRACE 

PERIOD 


LOAN INTEREST 

RATE 


NET INCOME 


NET PRESENT VALUE 


OUTSTANDING 

LIABILITY 


PRESENT VALUE 


PROJECT BENEFITS 


The lesser of the project benefits or the alternative
 
cost for a service.
 

Represents a claim or right to be paid. The clai- is
 
for an investor who has loaned money to the 
organization and has a claim on the ASSETS of that 
company until the loan is completely repaid. 

Assets composed of cash,, accounts receivable, or
 
other securities which can be quickly converted to
 
cash.
 

Cash or other securities that are owned by the
 
organization.
 

A charge made to secure a loan. May be related to
 
the costs of processing and setting up the loan.
 

A period of time during which no principal repaymenrs
 
are made. For example, a loan may have a total
 
duration of 50 years but carry a 10 year grace
 
period. Consequently, the funds from the loan will
 
be available in year I, but repayment of the
 
principle will not begin until year Il. Principle
 
repayments are made between the end of the grace
 
period and the total end of the loan period.
 

The rate of interest which pays for the use of loaned
 
money. May vary from loan to loan, and possibly
 
within a single loan if provisions require.
 

NET INCOME is produced when total EXPENSES are sub
tracted from total REVENUES. May be greater than,
 
less than, or equal to zero. It is frequently
 
considered the profit from operations.
 

The net present value i3 equal to the present value
 
of future returns, discounted at the appropriate cost
 
discount rate, minus the present value of the cost of
 
the investment.
 

The amount of a liability which has not been repaid.
 
This is, or should become, a declining balance over
 
the life of a project.
 

The present value of future costs or returns, dis
coua-ted at the appropriate discount rate.
 

See BENEFITS
 



RESERVE ACCOUNTS 


REVENUES 


SEPARABLE COST 

OF THE COMMON 

WORKS
 

SERVICE 


SINGLE PURFOSE 

PROJECT COST 


SINKING FUND 


SPECIFIC COST 


SPECIFIC SERVICE 

COST
 

TOTAL PROJECT 

COST 


187
 

An account(s) found in EQUITY and ASSETS which simply
 
is sat up tc reserve a specified amount of funds for
 
a particular use. For example, a sinking fund is a
 
reserve account in which money is being saved
 
(accumulated) to pay for the eventual replacement of
 
a piece of equipment.
 

All income derived from the normal operation of an
 
economic unit whether from the sale of a continually
 
produced good or service or the sale of assets or the
 
L'eceirt of grants.
 

The portion of common works cost which can be
 
assigned to a service sector by:
 

(separable costs for (common works cost with
 
service W) service W) 

- (common works cost with
out service W) 

Infrastructure components, maintenance and operation 
and other activities which conteibute to an
 
identifiable service to society: water supply,
 
energy production, navigation, etc.
 

The costs of construction, maintenance, and operation
 
of a distinct and independent service without
 
participation in a common works project.
 

A reserve account in which money is being saved
 
(accumulated) to pay for the eventual replacement of
 
a piece of equipment. (See RESERVE ACCOUNT.)
 

Costs of infrastructure components, operation and
 
maintenance which are required exclusively by an
 
identifiable service and, therefore, are not included
 
in the common works costs.
 

See SPECIFIC COST
 

Total cost of the pvoject including specific costs,
 
separable costs, and allocated joint costs:
 

=
Total Cost E (specific costs) + (common works) 
= E (specific costs) 
+ Z (separable costs) 
+ Z (allocated joint costs) 
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TOTAL SEPARABLE Specific costs of a service plus separable costs of a
 
COSTS TO A service of the common costs
 
SERVICE
 

USER FEE 	 The unit price for services provided by each 
service: CFAF per cubic meter of water for Water 
Supply, CFAF per kwh for Energy, and CFAF per t km 
for Navigation. 

USE SECTOR 	 See ECONOMIC SECTOR
 



189
 

Appendix B
 

Demonstration Rui of Model
 



AI N 

);COMMAN) FILl. MAIN> J':R IIAS OPTION OF 1) FXITING FROM COMIAND FILL 
>; AND IIRUNNING PILXRAIS INO IVIDh)I I Y>; 2)INVOK-zING COMMAND FILE KEY USED 10 CALCULATE 
>; Fffj-FITSt:OSIS,.OSf AIIOCAIION AND AI.OCATION KEY); 3)O)R INVO (ING COMMAND FIIE MfIANAE Ij1FD 10 
>; CAT(IlIAIE TI-NEF I IS.COST. USfR FLES.REVENIuES.

; AShi FILC IA' FORMATION ANIDDETAILED 
>; ACCOUJNTiING I NF..IION. 

)MION[10'JUYU 
N 
Is THE 

IS 1l-
YIS LIE 
Y 
IS TfiE 
Y 

AI, LNw40' I IU VI LOAI l'RODUCq I M{EFI I .? (Y/N) 

IfI{VFL0I1fCN1 COST PER NEW HECTAR -3560000 F.CFA? 

RFIH A FIE.NI COSTS FDR PUMPS =760000 F.CFA? (Y/N) 
I111F TO PUMP REPLACEMENT 5 YEARS? (YIN) 

PROJECT LIFE =5o YEARS? (Y/N) 

(Y/N) 

>" DO YOU WANT 10 INVOKE ONE OF Til- COMIIANI) FILES? IYIN]: Y>;AVAILA3F (OFVIAND FILES ARE "KEY" AND "'IMAGE" 
>" ENTER IIIlIER "KEY" OR "MANAE" 'D) NOT FlIER ") IS]: KEY>;COMANI) FliF MAIN 
>;A CUtNIAj FII.E FOR At CIATIOIN O KEY
);TIllIS LIMMtAN FILE F(L hlo_( TIL FOLI(MINGOURDER 
)I; ENEFISI -) COST WI111K)UT ITELAY -)COSI A LOCATION ->FFES-)REV
); AND THEN KEY CP.A.1Al ION>; IN fEPORI S ALA CIEOF(ALCJLATIONS I,17RE BASED ON COST AND OIANTITY 
>; STREAM'S W11 NO [-F.AY 
>;TT17 

IS TIHEIHSCO(INT RAIE IN DECIMAl FORM-O.O5? (YIN)Y 
T17 -- 'JflP 

> DID YIJ EFjulR OpTI')S CORRECItY? [YIN]: Y) RUN NVik _ y " 
IF THFPE IS N) DF_AY N',VI(,AII('jN STARTS IN 1988 

USER SHOULD 1I"-F/,O DiLAY I-,1LEN CALCULATING KEYIS NAVILRT IO'l F; ) _5 YEARS? (Y/N)
N
ENTER ILJ-.i%0.- YEARS 'AVIGATION IS DFL.AYED (DELAY)
0 

>;R CMEI1Im If- NCXJ MAK' A MISTAKE:);1. B crIfE Y(Xl HliT RET1114. ILSE TiiE LEL ET- V.E' TO REMOVE Till-- CHARACTER
);2. AFTER A kE luJtJ A CLWJTROt Z WILl_ STOP T1lE>; PROG.,RAM Aibt Til- OP1IQON WILL ALLC%, YCKA 

T 
O rtliN TIE H'IlOtRAMt AGAIN. 

>;3. To -7o, lilt- COMMAND FILE. TYPE CC :ilo_ Z I) A CEX-,-VNl) fILrl- IScY1ON.); CC-PtrANDrFILE OLJESTION START WIT1 );
>;4. APORI Al. Ill 6,9:RE N IS TiHE TERMINAL NUMBER WILL ArLOR Ti- PACKAGE.>;PAUSE O RIAD I IL ABOVE MESSAGE 

AT.T£7 -- PAIru. To COrITINIJE TYPE "START AT.TI.7<FSC)" 
START AT.T17 

>" DID "iOU ENTER OPTIONrS COkRFCILY-e IYI : Y 
)RUN TlF" 
IS TILE DISCOijUN RATE IN D'CIM L FORMW0.O5? (Y/N)
Y 
IS PROJLCT LIFE -50 YEARS? (Y/N)
Y 
IS THE TARIFF FOR RA!Il-I4.5 F.CFATKI-i? (YIN)
Y 
IS THE TARIFF FOR 1i,"-KOFIjN PmPSP{ATE=28.14 F.CFA/rK#-i? (Y/I) 

Ar.T17 -- CE/jTINUING 
>;COMIAND FILE BENEFITS.CMD>;THIS FILE RUN THE BENEFIT 
> ;ALLOCAI ION PRIRAM 
>RUN AREA 

SECTION OF TILE COST 

IS TIE 

IS TIE 
Y 
IS TILE 
Y 

TARIFF FOR T011. INt-( 

ii[FE FOR 1RUC 

IAR FE F 1R0FFKI 

IN MAI_1-27.7 

IN MAR1TANIA 

I.N SLNFOAv -2]. 

F.CFA/TKM? (Y/N) 

5. L F.CEA/rKm? (Y/N) 

F.CFA/rnoq? (Y/N) 

IS THE NEW DEVELOPIENT RATE5000. HA./YR? (Y/N)Y 
IS THE TIME TO NEW DEVELOPMENT RATE= 4 YFARS? (YIN)V 
IS TILETIME 10 ARTIFICIAl_ FLOOD= 9 YEARS? (Y/N)
Y 
IN REPORT 4 AND REPORT 5 THE FOLLOWING PROPORTIONS WERE USEDTO SEPARATE TOTAL AREA DEVELOPED EACH YEAR BETV,.EN TlHE 3 COUNTRIESPROPORTION TO MALI 0.1666 PROPORTION TO MAIR 0.3436
PROPORTION 10 SENEGAL 0.4898 
AFTER 23457. HA HAS BEEN DEVELOPED IN MALI TILE
PROPORTION IO MAUR 0.4125 PROPORTION 10 SENEGAl. 0.5875 
THE INITIAL AREAS IRRIGATED ARE
MALI - 2/0. MAURITANIA = 5305. SENEGAL 23230. TOTAL 28805.ARE THESE VALLIES TO BE USED FOR TilLS MODEL RUN (Y/N)y 
Y 
TT17 STOP 

) DID YOIJETLIER OPTIONS CORRECTLY? [Y/N]: Y>RLIN WRITE 
TT]7 -- SlOP 

T17 -

>" DID Y(U IN TER OPTior CORRECTILY? YINI: y 
>PuN IN! Uk-N 
IS TIE [LSL.wrRI LlF IN 0[(j1 IfItRM= 0.05. (Y/N)IS TiE ALTElrA IIVL CUOIf I HfRGY GENERAlION 3J .2 KW- III (YIN) ?IS lHE EFFECIvE FNFROY jI 0TIUII ION 'tF Ol.LOWIN PROPORTIONS

TO MALI(fh1IAN) = U. SEOSTO MAIJRITANIA - O.oo00TO SENLF-,ALi IlON MINF) 00.,u5,5 (Y/N) ? yFOR CAJ"ILLA IoN OF KFY Id1POfR 5 0TE MI'ODELAY START 1988FOR CAI.CULAION i - I1FR FLES REPORT LLS-FI 7 YEAR DELAY
FOR Til, RUN I LE A DELAY OF / YEARS Y/N N
ENTER [EtA'TLL (IF OFtAY ITE INTECR 0T117 -- SIOP 

)PIP .DAT/rIu 
) DID YoUU ETER OPTIOnLMS CORRECTLY? [Y/N]: Y

D)D YOU WAII OIPIT PRINIE)? (Y/NI: YPR11,1 AREA. IAT .AG IAB. PRE. AGATA. Oi [ CI ECK. OUT. AGIEN. OiT/NOIOB/IF 
PRI - JoU 5/9. NAME "Al L A ". SULMITTEr ) TO rjUEI-JE "PRINT "*tRININAV IAB. PIE. NVOL.DAT.DELAY. DAI/NOJOB/E [I: 60PRI - J0l 10. N4AME' SU','iI I TED TO QtELIE "PRINT ")~~PRIMI NOE O I. C .... LIMI EDTGLLI"PINTTT1 --STOPN.0 1. AGC r. DA f. E NERGY. PRE. ENGBEN. OUf /NOJOI/L FNGI 1: 60.PR I - Ja 5 8 1 N A ME " 

i r 4 S ilIM IT TED TO ,E IIE "P I N T 

Y 

TJIIL:60. 



.tsi " ri I I 'l'.: I ""I I'Il L.. 'lJII I I I I f i l 

kl1;I,IT'.1 . III WA[[ I i III: IPUIII I I Il- I I I-: ItiJII 
>; II YPIh. ICINI AND MISSAL[ WIfN IIE 0111111 1:111- IS FINISIC-.D PRINIINiM 
AI.II/ -- I'At I.. cl,,rgrjIL IliL ""II AI.117(-S17)' 

SIAI A[ I /.... 

AII.11n I 1II ltl[
>" f'ill) 't~til IN|ILU VA - CI'jl (.'I(I[.Y IN lEI~'Jf:lIIS? IY/NI: Y,

IRL-l-IAII IL>; i:l .It.t RiJI I1,-A)15ItI'S BY OIL COMMAND ACAI(ADi. 
[:Ali. 


>; CI. rA- [,-ICILEiI COSr SCI Ii-iJA.L I I I AND I I-C ILI: 


>; 1IML I~tilj~jfL TIIE (051f i1.AM IS R1i14. Yt.I Lill I..tI ASKED TO 
tI EL AY COSf" 1- WI TI OIjT

> ; I,=l.AYf . 

); 111 , PI-IR I .S IiIE COST ZCHiEDJI L WI IILMI'iT hElAY WAS ISED IN TIE
 
); luI lAt LC.C.AlI . TiE C.(JI SI&ll-I'Jl I Ill II IlAY WAS 

>; UtlL I0 CAI CIILATE liJEk FELS. 


>;

);PktALE 1t IEADI IifE ABOVE t1-SSACF 

Al. [1/ -- l'AuSiIi. To coNrlti71 IYF "to IARI- AT.]I/ES0" 

> .
 

SIART Al.Il/ 

A ti qui 

>;Y'w Amh N, IASS INt llErOIiE COST AlIOCArION. 

): It RI ull I 'I II CutPFSCI LIEWILE WIItlAlJT DELAY(COSNI).lPRF) WAS tIJED IIERE. 

>;

) ;Rt~I-NI| IJ N l I 1" FOLkNG PROMP'T TO Hl: COSI SCIIEIIIE WI~II-IT DELAy
>;COSID.'IkI:' I/NI !,AMPI I PROMPT 1. INE MIlICII WILL APPEAR 

>: 

>; I- IOtJ ANSWER "Y" COSIID.PRP WILL. FIFUSED 

; 1 LAJ AIV.Watt "'N" TO TIHE Fx_(L-ori QUiESlTioN COSIND.PRE WII.L IE USED 
>;
>" USE IIAIA fiE tHO'ID.PRE? IY/N]: N 

)PIP L-I.f'IT>CO"iNl.Pl 

> DID yr-j CIfILI" CORRECT OPTION',? IY/NI: Y
)RLJN (U', 1CK
TTI/ -- STOP 

>RUN CU"T 
IS TIE DIS(COUNT RATE IN DECMAL FORM 0.05 (Y/N) ? Y 
T17 -- STOP 
>PIP .DAT/PhE! 
>PIP COS[.PRE/FU
)- DID YOU EfIETER OPTIONS CORRECTLY?'[Y/N): Y 
>" DO YOU WANT PRINTED OUTPUT? [YIN]: Y 
>PRINT COST.P E.COSTCK.OUT.I)SSUM.OUTNO.JOB/LCNGTH:60.
PRI - .O r82. NAME "COST -. SIJIMITTED TO OIJELIE "PRINT);RESUIE PPOCESSING TE COMMAND FILE ONCE T1E FILE IIAS FINISHED PRINTING 

AT.T17 -- 'rsrio. 1o0 CO,NTINUE TYPE "STAR] A1.T17(ESC0 

START AT.I' 


AI.117 -- C146 I IING 

> 
)PIP ./PRINI
); IN REPORI 5 THE F LOWING OPTIONS V UlD HAD BEEN UIF:I ABOVE IN COSS 
>;Foni CO!.T IArA COS1ND. PRE 
>" DID YoII ENiIR VALUES CORRECTLY IN COSIS? IY/N]: Y 
>: 

>;PAUSE FOR GATHERING DATA NECESSARY TO RUN ALLOCATE 

AT.IT7 --- P, i'.IniG. TO CnNTINIIF TYPE "START AT.11<IT7SC)" 

START AI.I[17 

AT.T17 -- CONTINIJIrJG 

)RUN ALLOCA COST ALLOCATION
 
SEE TAIBLF 9 IN REPORT 5 FOR EXAMPIE
 

IMPORTANT- 1SE ONLY DISCOUNTED VALUES IN THIS PROGRAM
 

YOU AV[ 2 WAYS TO Er rER DATA 
1. ALL INIIRACIIVE2. INTERACTIVE DATA PLIIS DATA -,'IITTEN INTO PROGRAM PtIUS 
DATA READ IN FROM DATA FILES FROMJ DCtEFFIT PROGRAMS 
ARE Ol ENFRINGNfEW TE.NEFIT DA'A (Y/N) ? Y 

ANS 1ERN 10 iiIL FOIlCW4IN OIESTION 10 INPUT All VAIIES INIERACTIVEIY
BENEFIT DATA IS 10 T. ILAD FROM DATA FlI FS (Y/N) 7 Y
 
COLUNI 0141 I', ASS II1') h110) N_ fOR IRRIATION

CC,_Ut, T-A) IS ASSIIT-IC) 1O BE fOR ENCRn"
 
COLUMN I1ff. I., ASSAIJED TO BE FuR NAVIGAIION
 
THE FOCALIrv-I PErtI !lBAD IN.I; I" VALILS I,:RL 

IRI GAT ION F~itROIY NAVI CA I I1


0. II74 3. i'F 12 0.2 12i7-bhi t 12 0. 000 1 , 122-.-O 

PLEASE CEI-(K: A1IE IHLY REASONABgL (YIN) ? Y

THE Fkl.(I-IHG AGCOST VALE(COST TO AGIU[I.-i.IIIRE SECTOR DIlE 70 NAVIGATION)


RASREAT) IN: BhG52UitO2Eii(O

PLEASE CI [CV: IS IT REASONAIE (Y/,) ? (

ENTER VAI.LES FOR R0,2; ALTERNATIVE COSTS

ENTER 3 REAl NUIIFRS SEPARATED BY COMMAS 

? 82.60_3E9.109.G11E8.114?.73u.F.9
 
ENTER VALUES FOR RC,,ig; SEPARABLE COSTS
 
ENTER 3 REAL NIJtIBERS SEPARATED BY COMMAS
 

? 36.54E8.56.023E9.11.G79EJ
 
ENIER TOTAL COST FOR COST ALLOCATION


? 213.140E9
 
TT7 -- STOP
 

>PIP TI: AIICA.OIIT 
IRRIGATION ENIRGY NAVIGATION TOTALS 

PROjECT BENEI TS 0. 11 0'i05E-f12 O.2h12371-12 0.5-500?,IF, 12 0.9022227t12ALTERNATIVE COSTS O.82603UE.*11 0.109511E,12 O.14Zi30E12 O.33T5hOEt12 
JuSTTFIAB.E COSTS t O.1090'1'2 I0,73.1IO.T,2g0OOF1 0.309'C30112 
SEPARABLF COSI 0. 3F46OEi I1 0.560230Et11 O.]1o679E ,I2 0.1 N2'tE,12
COSTS FUR OfTilRPURPo_LS 0. 2065914EI12 0.18711 /L12 0.1116lft?
 
JUS IF IABLE COSTS


PIIRP(IPS 12
FOR OTrId:R 0. 2T1Si9'iE 0.18?II/E12 0. IIIltE-12 
ADJUSITIENT [ACIOR 1. ]89-.3 I.122010 1. 8J112
 
AD)US I ,NPAC BOE
 

OADJUSTED S0.PARAIIL
RSTANINII6 F aFITI 0.3913f ,I1 .412401-, 11, O. 2,O5EIt I OI.f/717FI2 
JOINT COST 
PROPORTION 0.365157 0.3848)0 0.250033 0.00000 
ALLOCATED JOINT COSTS 0.178532fE-11 0.1881411-+11 0.1222116E1]} 0. 488O20E-*II
TOTAL SERVICE SECTOR 
COSTS U.513992E+ I I 0.748371E+11 0. 1139BiE 12 0.211314UE 112PERCENTAGES .223/36 .30/94 .146f1469 

>- DO YOU WANT TO PRINT A COPY UF ALLOCATE OUTPtI? [YIN]: YA.OCA.OUT/N,_JjB
PRI - Jo[ 58. NAME AIAOCA . SuILMTIED TO OEUE "PRINT 
);PAU'.E TO GET PRINT OUT WITH COST ALLOCATION 

AT.T17 -- PAUSIiG. To CON4TINUE TYPE "START AT.TJ7<ESC)'PFFFXFXXFx.F'3FC FFFFFFFFFFF5OFLFFFFLFFFF' 

http:I0,73.1I
http:L-I.f'IT>CO"iNl.Pl


IAA- LI4ILt, LUbil, lUIlII

START AT.T17 Tii PORrIO OF COMI'-N WORKS COSTS REIAINING 

SAr-IER oSEPARABLE COSTS iAVEI.EEN-SU-ISTRACTED-

AI.T17 -- CNIINUING FOR EACH SERVICE SECTOR 

FEES 


IS TiLENUtER OF YEARS THE MODEL WILL RUN 50 (Y/N) ? Y ?,48.89-E 
ENIEI( IODAYS DAIE MAXIMMIJ 40 CHARACTER- 017 -- Sh] 

? 12-JULY 85 
ARE DISCOtUNTEI) QOJANIIIIES 1O BE READ ,,,.IDATA FILES(Y/N) ? Y >PIP TI:FEES.OU 

;)RUN ENTER JOINT COST -- ONE REAL NU1MO3ER 

37054169088.00 DIISCCKJNED QUANTII'Y UF .ATER (YN) ? Y FEES.OUT
FEES.OUr THIS FILE IS NOT READ BY OTIER PROGRAMS
 

5. /b.OO l)ISCOumED QUANTITY OF ENERGY (Y/N) ? Y THIS FILE CREATED ON 12-JULY-83
 
ALLOCA.DAT CREATED BY PROGRAM ALLOCA.F14N
 

31588618/52.00 DISCOUTJ[ED ,uAJrITV OF NAVIGATION (Y/Nl) ? Y USED FOR INPUT TO ALLOCA.FTN AND FEES.FTNAGY
IRR IGAT IOr'iE,':E NAV I A T10,,4
0.3651565 PROPORTION OF JOINT COST ...............................................................................
 

ALLOCATED TO AGRICULTURE SECTOR (Y/N) ? Y OUTPUT FRON AGBEN
 
0.38081,11 PROPORTION OF JOINT COST OUTPUT FROM AREA.FTN USED AS INPUT FOR AGBEt
ALLOCATED TO ENERGY SECTOR (Y/N) CY VALUES OF OPTIONS USED FOR THIS RUN ARE
 

A TRYNEW 
 DEVELOPMENT RATE 5000.TIME TO NEW DEVELOPTMENT RATE • 4.
 0.250033'1 - v'(OPORTION OF JOINT COST NUMBER OF YEARS BEFORE THE FLOOD 9. 

ALLOCATED TO NAVIGATION SECTOR (Y/N) ? Y THE FOLLOWING VALUES WERE USED 10 DISTRIBUTE HA DEVELOPED BEIVAEN COUNTRIESINITIAL MALI .1666 M1AUR.3436 SENEGAL .1489ETEtR SPECIFIC COST TOTAL POSSIBLE HA IN IIALI = 23437.
COSTS OF ICFRASTRUCTURE 
 FINIAL MAUR .41125 SENEGAL .5875 
COMPO-4EtIJTS.OPERATION AND HAI NTENANCE AIICH INITIAL AREAS MALI 2/0. MAUR 5305. SENEGAL 23250. 
ARE REQUIRED EXCLUSIVELY BY AN I)ENTIFIABLE AERICULTURAL AREAS DATA TABLE 
SERVICE SECTOR AND. THEREFORE. ARE NOT YEAR,, RAIE AL ART AD AU 
INCLUDED IN I iE C6*W3N U-WRKS COST YEA RTEAlJJAD AT- MALI MAUR 'n
VALUES ARE FROM FILE DISSULM.OUT AGRICULTURAL ECONOMIC SECTOR DATA TABLEAWAIER REQUIREMENT IN RESULT M3
ENTER ONE REAL NUMlBER AFTER EACH PROMPT VALUE OF OPTIONS ENIERED INTERACTIVELY ARE
 

ENTER SPECIFIC COST OF IRRIGATION DEVELOPMENT COST 3560000. REPLACEMENT COST 760000.TIME TO PUMlP REPLACEMENT? 30.012E9 
 o........... ...... ..... ..............
K TWR TAGPEN .... .......................................
 

ENTER SPECIFIC COST OF ENERGY ENGBEN.OUT OUTPUT FILE FROM ENGBEN INIERACTIVE INPUT FOR COST ALLOCATION 
? 39.08E9 DISCOUNT RATE 5.O000OIE-02 ALTERNATIVE ENERGY COS 31.28000
 
ENTER SPECIFIC COST OF 1NAVIGATION % MALI - 0.56L45 Z MAUR 0.0000 .SENEGAL 0.0555 
"?98.412E9 "ENERGY. TIE FWLCING INPUT FILES WRE USED IN ENGR;ENPRE DATA FI1!E FOR POvk-R BENF-IIT P'"?Al1 BENPIR 

NEXT ENTER SEPARABLE COSTS THESE ARE TIE VALUES USED BY RAVETE PORTICtJ OF C-ARABL CORKS COSTS ViICH CAt DOVlES FUR REPORT 5
(EXCEPT TO ODIAIN 261 E 9 BENEFITS DAVE B A-ES STARTFD
 

BE ASSIGNED TO A SERVICE SECTOR J. G93W9 
Or 19%)

SEPARBLE COSIw - COM'N WORKS WITI-W - COtliON WORKS WITtIOUTw EJERGY DELAY 0OUAN1T I I Y UNDISCOUNTED BENEFIT 
ENTER ONE REAL NUIMBER AFTER EACH PROMPT ............................................................................... 
ENIER SEPARABLE COST OF IRRIGATION NUEN.OUI -- OUTPUT FROM NHEN INTERACTIVE INPUT FOR COST ALLOCATION? 6.53tiE9 DISCOUNT RATE 0.050 NUMBER OF YEARS 50AND THE FOI LOWING TARIFFS

RAItL 114.50 TRUCKINt PUSPHA[E=ENTER SEPARABLE COST OF ENERGY 28.0 IRUCK MAII 2/./0 TRUCK MAJR.= 38.40TRUCK...............................................................................
? 16.94E 
 OUTPUT FROM NVU-L.FIN--NVL.DAT FOR USE IN NBENTHE FOLLOCAING INPUT FILES ,IRE USED 

ENIER SEPARABLE COST OF NAWIGATION? 3.267E9 NAVIAB.PRE INPUT FOR NVOL
BR7EAKD- - OF NAVIGATIONAL VOLUMES DATA.UN!TS T-KM 
NEXTNT PrENTER JOINT COSTOST-t-)NJIN LnpK rn"T- REMAININr 
 OUTPUT FROM AREA.FTN USED AS INPUT FOR AGBEN
 

VALUES OF OPTIONS USED FOR THIS RUN ARE 
NEW DEVELOPMENT RATE 5000.11ME TO NEW DEVELOPIENT RATE 4.

NUMBER OF YEARS BEFORE TIE FLOOD 9.
TiE FOLLtWING VALUES WERE USED TO DISTRIBUIE HA DEVELOPED BETNEEN COUNTRIES 
INITIAL MALI .1666 MAUR .3136 SENf(EAL .4898 

TOTA POSSIBLE HtAIN MALI - 23437.
FINIAL MAUR .0125 SEt'EGAL .5875 

http:31588618/52.00
http:37054169088.00
http:TI:FEES.OU


AG ICULTURAL AREAS DATA TABLE 

YEAR RATE Al ARD ADD AF MALI 
 MAUR 


INTERACTIVE OPTION DELAY SET TO 0 YEARS

YEAR 1IVOLO MIVOLA RVOL MAVOLO MAVOLA PVOL 
 SEVOL
 

OUTPUI FORM NVOL DELAY.DAT FOR USE IN NBEN 

AGRICULTURAL VOLUMES DURING NAVIGATION DELAY 


YEAR " MALI MAURI TANIA SENEGAL

NAVIGATIONAL DLLAY- 0 YEARS 

NAVIGATIONAL BENEFIIS 

YEAR MIBEN RBEN MABEN PBEN SEBEN AGBEN NBEN

DISCOUNTED UIJANTITY OF WATER CONSUMED 3.7054169Ei10TIE DISCOUNIED oUANTITY OF FVER CUNSUIMED 8.3515766E-09 
TlE DISCOUNIED VOLUME OF NAVIGATION 3.1388619E.10
IIE SPECIFIC COST TO IRRIGATION 3.0012000E+10 

IlE SPECIFIC COST 1O ENERGY 3.9080002Ee10 

lIE SIPECIFIC COSI 10 NAVIGATION 9.8412003E*10IiE SLPARA[LE COST TO IRRIGAIlON 6.531OOOEt09 

TIE SEPARAIRLE COST TO ENERGY 1.6943000CtlO 

IDIE SEPARAIft E COST TO NAVIGATION 3.26700OIE109 

JOINT COST 'i.8891998E-10 

PROPORTION OF JOINT TO IRRIGATIOI 0.3651565
PROPORI I ON OF JOINI 10 ENERGY 0.3848101 
PROPORIION (4 JOINT TC NAVIGATION 0.2500334 

1OTAL COST 10 IRRIGATION 5.4399230E+10 

TOTAL COST 1O ENERGY 7.14837139E,o

TOTAL COST 10 NAVIGATION 1.1390364Ei11 


THE USER FEES 


IRRIGATION ENERGY NAVIGATION 
1.146810 8.9608Lr 3.62882 
>) DO YOU WVNT A PRINTED COPY OF FEES.DAT TO CHECK INPUT FOR REVENUE? [Y/N]:>" DID YOU INPUT TIE CORRECT VALUES TO FEES? [Y/N]: N 

N 

>;PAUSE TO GATHER DATA NECESSAY FOR RUNNING FEES PROGRAII 

AT.T17 -- PAUSING. TU CONTINUE TYPE "START AT.TI1<ESC>" 

START AT.T17 


AT Ti?7- CONTINUING 

. ,--. . ... - I ,L. . I A I LL...m., UULI.., ,,iv.u, i.i iL ,Li"LL ii,,i. i
)PIP OUT.DUM-AI LOCA.OUTFEES.DAT.FEES.OUT
 
>PRINT OUT. DUM/NOJOB/LENGTH: 60.
PRI - Jo 585. NAME "OUT ., SUBMIITED TO QUEUE "PRINT
 
>" DID YOU INPUT THE CORRECT VALUES 10 FEES? [Y/N]: Y
 

AT.117 -- PAuSING. To CONTItNUE -TYPE "START AT.T17(ESC>"
)
 
STARI AT 117 

AT.TI7 -(OJfrlulrJG
 
)RuN REVElitl
 
IS THE DISCOUNT RAIE IN DECIMAL FORM1.05 Y/N ? Y
 
ITII -- STOP
 

> RID YOU INPUT THE CORRECT OPTION IN REVENU? [Y/N]: Y 
>PRINT/tOJoB KEY.OUT 
PRI - JOB 5eb. NAME "KEY ". SUBMITTED TO QUEUE "PRINT
 
>;PAI)SE TO GATHER DATA AND RUN KEYCAL PROGRAM
 

AT.T17 -- PAUSING. To COXJIlrJUE TYPE "START AT.T17<ESC)"
> 
TYPE KEY.OUT 
FILE KEY.OUT
 
...............................................................................
 

FILE PVA).DAT OUTPUT FROM ENERGY BENEFIT PROGRAM
 
NDISCOUNTED YEARLY QUANTIIIES USED TO CALCULATE REVENUE

DISCOUNT RATE 5.0000001E-02 ALTERNATIVE ENERGY COST 31.28000
 
% MALI = 0.SG'i5 % MAUR 0.0000 % SENEGAL = 0.4355

THE FOLLCAhItNJ INPUT FILE HEtRE USED IN ENGBEN
 
NERGY.PRE DATA FILE FOP BENEFIT BENPRPN%.,fER PROGRAM 

HESE ARE THE VALUES USED BY DAVE BOWCES FOR REPORT 5
 
EXCEPT TO ObTAIN 261 E 9 BENEFITS DAVE BO,-4-ES SlAkTED
 
NEkGY GENERATION IN 1989. 151 GV WAS IN L989 Ir4SIAEAD
 
F 1995)

ENERGY DELAY 0

MALI MAURITNIIA SENECAL TOTAL
 . .............................................................................
 
AGO.DAI OUTPUT FROM AGEN USED IN REVENUE
 

OUTPUT FROM AREA.FTN USED AS INPUT FOR AG3EN
 
VALUES OF OPTIONS USED FOR THIS RUN ARE
EW DEVELOPNI-rNT RATE 5oU'O.T ife TO NOTWDEVELOPMENT RATE 'I.
 
NUMBER OF YEARS BEFORE TH!EFLOOD 9.
 
TlE FOLLOF,1ING VALUES HERE USED TO DISTRIBUTE HA DEVELOPED IIETHEEN COUNTRIES


INITIAL MALI = .ICG MAUR .3436 SENEGAL .18LJ
TOTAL POSSIBLE tA IN MALI 23037.
 
FINIAL MAUR .4125 SENEGAL .5875
 
INITIAL AREAS MALI 270. MAUR 5305. SENEGAL 
 23230. 

AGRICULTURAL.AREAS DATA TIABLEYEAR RATE Al ARD ADD AF MAURMALI 

AGRICULURAI. ECONOMIC SECTOR DATA TABLE.WAIER REQUIREMENT IN RESULT 113VALUE OF OPTIONS ENIERED INTERACTIVELY ARE 
DEVELOPMENT COST 3560000. REPLACEMENT COST 760000.TIME TO PUMP REPLACEMENT
YEARLY RATER REOUIREMENTS 

MALI MAURITANIA SENEGAL TOTAL 
................................... ............................................................................... 
NAVO.DAI -- OUTPUT FROM'NBEN USED IN REVENUE

TiE FOLLOWING VALUES FOR INTERACTIVE VARIABLES WERE USED0ICF(UwT OATF ( Orll MIIMnrO Vi4- YV'APr, 9fANFl TIlF F(4 I -I.ING TAPIFFc( 

http:3.1388619E.10


I)CIlOt ILAIINo I Ur F IIES VA:RE USED 
....... ...... ...... ... ... .... .... ... ... ... ... .... ... ... ... ... 

OUIPUI FROM NVUL.FTN--NVOL.DAT FOR USE IN NiHENIfE FOLLtJING INPUT FILES WERE '-I:ED 

NAVIAHI.PRE INPUT FOR NVOL 

INEAKD(A-4I OF NAVIGATIONAL VOLUMES DATA.UNI S T-KM
 

OUIPl1 FROM AREA.FTNI USE-D AS INPUTf FUR A(AlFt,
VAI LUES Of 0H1ION. USEI) FOR TIHIS RUN ARE 

EW DIEVLLOIII'I NI 1AIEF 0. MIETo .fA I DEVELOPME10 RATE 4T. 

NUMBER OF YEARS IIEFORE Itie FLOOD 9.

TIE FOI.L(MI;1G VALUES lERE USED TO DISIRIBUIE HA DEVELOPED LTWEEN COUNTRIES 

INIIIAL MAI I - .1666 IAUR .31156 SENEGAL .,lJ8O 

TO TAL POSS II EI A IN L I - 23 37 .
 
FINIAL MAIIR .'i125 SENEGAL .5875 

INIFIfAL AIkEA*' liA1.! 270. MlALR 5305. SENEG{AL 2;230.23230.A A EA 

AGfLILUL I URAL AREAS 14IA IABLEYEAR RAIE Al AiD ADD AF MALI MUR 

INIEIRACTIVE OIPTIOrN DELAY SET TO . 'EARS 
YEAR MIVOLO IV OLA RVUL MAVO O MAVO( A PVO L SEV3./ 

OUIPJ FORM NV I DELAY .111 FOR USE IN N-EN E

AGRICII1.IURAI W._UMES DURING NAVIGAT ION DELAY
YEAR iAL I MAURITANIA SFNEGALNAVIGAIIONAL DELAY- 0 YEARS 

TOTAL YEARLY ,AVIG,4IONAI VOLUMES 

MALI MAURI fTANI A 
 SENEGAL TOTAL YEAR 

DATA FILE KEY.OUT 

DISCOUNIED REVENUE TO EACH COUNTRY BY USER SECTOR
 

TOTAL IAl I MAIJR ITAN IA SENEGAL 

PW /ji3b%8 00UGJGS. L1221538214.1100 0.00 325911435776.00PROPORT IONS 0. 564 0.000 0.435 

FEES 8.9608 8.9608 8.96C.3
 

vi, 54399270912.00 6062768640.00 16678065152.00 31658434560.00 
PROPORTIOTS 0.111 0.307 0.582 
FEES 1.4681 1.4681 1. 4681 

NV 1137529'i05144.00 92970000384.00 133288099814.00 7115L4126080. 00 
PROPORTIONIS 0.817 0.117 0.056FEES 3.6288 3.6288 3.6288 

TOTALS 

242989023232.00 1111278150656.00 30006876160.00 71704002560.00)START AT.T17 

.•' L,1 . /111 Ii~ II 

A[. CI/- TINUING
 
>PIP .OUT/PU
>PH P .DAT/PU
 
> IO YOU WANT ADDITIONAL PRINTED OUTPUT? [Y/N]: N
) ;FAL'E TOALLC,4 OUTPUT TO BE PRINTED TO RESUME TYPE [CR] AND THE FOLLOMING 

AI1 -- P;AUSIFG TO CC"GTINuE TYPE "START AT.T17<ESC>" 

START AT.117 

AT. 1 -- CoTINi
 
> DO 'On'I \z'il ADDITIONAL OUTPUT? IY/N]: N
 

P!P OUrI.hUiliE

I , U 0 INOt - OIF OF ]Ii C01diA1,D ,_GAIN [Y/NT Y
 

) AVIh(P II C rID"l FILES ARE KEY" ANU "hANTL' ,

iA E) I L 'U W lA TI" R F"ILESYO ON ( E 

F"lMER EHE' KEY" OR "MANAGE" 
>S E L' [ R7004iT O F USED TO CALCULATE USER FEES AND EXAM INE CASH FLOW

((,iI-v, tD F I' MANN 

i,",'111 IF )la) WIFE 11bigUIP: A~ H
>;)I LFCAL raj 1 IT f(TUlNr. USE THE DELETE KEY O FEI-',OVE TIlL ClNAI4A(IEl 

) 2. AF iTC , H4iLIU 4, A O WTHI , Z WILL STOP IHE 

) H, WNAM . TiD 1E O I IONl WILL AILO.4 YOUJ O NUT IITHE PRC iAM AGAI .I, 

"L. To,-41s e Ti CO MMA ND F ILE , I: 14-L Z T0 A C,:,U' WV1,:F ILL GUHb I fIl 

UE'1 STih 

);L4. .BUR1 AT.t ITIE 1! 15 TIlL I NIAL NUMEEIh WILL. 


'PtVL ILE l:ll 'i, 1ll 

, AhO1, TIIe PACKAGE,
) IN I.Ftv(h 5 ('USl I, flIiEfI L'k-c (AL% lt-IQ F k i I--'N.If L (R-E): 10 EALC-t AIE USER FEES. -L 

); TIS COr-AHI) FILE F-OLlCr,6 1II11 FOLLOWING FLOW OF SECI IONS
 
> ; IEA
LIE/E'F I PS-) EUSTS-->t OANS-) U'_ER FEES-)RZEVENiJE->ACCOtJNI,4ltl( 

>;PAtISL 10 ,EAD TiE AWvE MESSAGE 

AT.TI? -- PUSING. To c(TIrUE 1PE "START AT.l-17(ESC)" 

START AT/TI., 

AT T17 -- CON1 INUING 

):COMIIiAND FIEILFNEFITS.CMD
);IH!IS FILE RUN THE [ENEFIT SECTION OF TIE COST
 
>;ALLOCA]IGOfI PROGRAM
 
)RUN AREA
IS TIC NEW DEVELOPlENI RATE=5000. ItA./yR? (Y/N) 
Y 
IS TIlE TIME To tEW DEVELOPMENT RATF 4YEARS? (Y/N)
Y
 
IS THE IINE TO ARTIFICIAL FLOOD- 9 YEARS? (Y/N)
 
YIN REPORT 14 AN) REPORT 5 IFi FOLLOWLING PROPGRTIONS -ERE USED10 SEPARAIE TOTZL AREA DIEVEL-uPED EACH YEAR IET,:EN TIHE 3 COUNTRIES 
PROPORI ION To MALI O.IE6 PROPORTION 10 MAUR 0.31416 
PROPOR I ION 10 SENEGAL 0.IibY9l 
AFTER 231,57. '[A HAS IBEFN DEVELOPED IN MALI TIlEPIIROPORTIOrl 0 MANUR0."125 PROPOR TI ON TO SENEGAL 0.5875
 
1E INIIAI AiIEAS IRIOGAI[A; ARE

MtALI 270. MAURITANIA- 5305. SENEGAL 23230. TOTAL = 28805.ARE TIHESE VALUES TO BL L-,U FOR THIS MODEL RUN (Y/N) 

http:71704002560.00
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DID ytjlll-tjlLtl
UJlOhS EORNEClLY? IY/N: Y 
>RUIN W IFIot 

11 7 -- IFOP 

1117 

DI AIJUEN 

DOU o Atif INDIVIIDUAL PRIODUCT BENEFITS? (YIN)
 
NIS itni IFVOIOPENI (iOS] PER NEW IIECTAR -3560000 F.CFA? (YIN) 


Y 
IS llHEkLI'LACtIL-NI COSIS FOR PUMPS 760000 F.CFA? (YIN) 

Y 

IS yiE I iP I HUP RLPACEMNT 

IS tItJ{C -lEFE - ,0 YEARS'? (Y/N) 

IS lil-y P101 0CII 

Y i AIE [N III- FO-O? (Y/N)


SL>;It
Y 

I 
> ID YItJ-R OPTIONS CORRECILY? IY/Nl: Y 

>RUN NVHI> 
It ICId l' NO DEAY NAVIGATION SIARIS IN 1988 

UJSLR SI nULIT iLIZLERACHEDILLAYYEARS? (Y/N)CAi CULATING
IS IAVlILA1 loNULE _ WONuIl KEY 

Y 
[ Ill - ,I 

1)1 U ENIlEII OPT [UIS CORRECILY? IW/N] : Y)NUN t1Ptf 

IS TuE HIS"CIJNI RAlE IN IIECIAL F-I.05? (Y/N) 

y 

IS ['iU ILCI IFF -50 YEARS' 

YIS Ti ORHAIL-TI .5
ltTAIlI IFfoi 
S 


IS [H [IlF- FUR IRUCKING 

IS THE I lIFF FOI, TRUCKING 

IS tH IARIFF FOR TRUCKINGY 

IS liE 1TARIFF FOR TRUCKING 
Y
 
ir17 -- STOP 

(Y/N)
 
F. CPA/i RH? (Y/N) 

Pl'iOSI'AIE>28.8 F'.CFA/IKM? (Y/N)" 

IN MAI1_127.7 F.CFA/TKM? (Y/N) 


IN MAURITANIA 38.4 F.CFA/ TM? (Y/N)
 

IN SENEGAI-21.1 F.CFA/TKM? (Y/N) 


> DID YOU ENTER OPTIONS CORRECILY? [Y/N]: Y 

RUN ENGEN 


IS TIHEDISCOUIT RAIE IN DECMAL FORM- 0.05, (YIN) ? Y 

IS THE ALTERNATIVE COST OF ENERGY GENERATION 31.28 KW- [IR(Y/N) ? Y 

IS TIE EFFECTIVE ENERGY DISTRIBUTION THE FOLLOWING PROPORTIONS 
TOSEEAL( RON IE) 0.55 0.0000
- MAURITANIA? 


TO SENEGAL( IRON MINE) 0.14355 (Y/N) ? Y
 
FOR CALCULATION OF KEY REPORT 5 USED NO DELAY SlART 1988 

r-
FOR CALCULATIOlN O USER FEES REPORT USED 7 YEAR DELAY
FOR THIS RUN USE A DELAY OF / YEARS Y/N Y 
TT7 -- STOP 


>PIP - .BAT/PU 
T" DID YOU ENTER OPTIONS CORRECTLY? [Y/N]: Y 

> [-lD YOREWANT OUTPUT PRINTED'? [YI: Y 

.'tLilliI.AV l/.I'ii;,ri,LL .DA I IDLAY.BA I/TJOJUU/LLHtG IIh: O. 
PHI - JOB 58b t, "'AVTAB ". SUBMITTED 10 QUEUE "PRI'NT 
>PILiNI I.LEN:OUI -AGCOS I .AT.EtERC-YPRE.ENCBENOUT/NUO-XI/LENGTli:60--
Pid - jo s 59. " ENCR ", UI~I TTED 1O QUEUEtJAt-4E "PRINT 
);IiiE P<OCESSIrG OF IS IEIRECT COt-IAOD FILE MUST 
);PAUSE HuERE10 WAIT '7(R T1E OUTPUT FILE TO LE PRINIED 
);1HC UZER IYPES (ClI XD I'dSSAGE WuEN IE OUTPUT FILE IS FINISIED PRINTING 

AT.T17 -- PAUSING. 10 CXITINUE TYPE "START AT.T17<ESC>" 

STARIT AT.T17
 

AT.T17 -- CoNTINUIru 
>" DID YOU ENIER VALUES CORWECTLY IN BENEFITS? (YIN]: Y
 
>;
 
>;YOU ARE NCA4 THE COST JUST THE ANiDRULING PACKAGE BEFORE FEES PROGRAM 
>;ACCOJNTI PACKAGE. 

REPORT 5 iHE COST SCHEIjULE WITH DELAY WAS USED 
);RESPOH D 'ITO LJE DATA ILE COSTD.PRE 
>;> IF You Aus-A,: "Y" COSTD.PRE WILL BE USED
 

IF YOU ANStEH I'" 10 TlHE F7OLLOWING QUESTIc 

HERE. 

COSTND.PkE WILL DE USED 

>' UbE DAiA FILE CUSID.PRE? [Y/N]: Y 
)PIP COST.PRE'=COS1B.PRE 
)I DID You EnaiR CORRLCT OPTICO,? 'Y/1i];
>RUN COST(K 

)" USD.FRE CSD.PE
 

ITT7 -- STOP 

>RUN COST5RUC I
 
IS THE DISCOUNT RAIE INl DECMAL FORM 0.05
TT17 -- SlOP 

".I ',iK
u)PIP)PIP COS[.PRLE'PU 

Y 

(YIN) ? Y 

) DID YOU [tiTER OPTIOS CORRECTLY? [YINl: Y 
DO YOU WANT PRINTED OUIPUT? [Y/N]: YIPRINT COST .PRE.COSTCK.OIIT.DISSUM.OUi/NOJOB/LENOTIi:60.
 

5;RlSU ". bE TO QUEUE -PRINTSS.NAWE COI UMITTED
>;RESUM1E PROCESSING -11E'C0I1~lAJD FILE ONCE TIE FILE [HAS FINISIIED PRINTING 

AT.117 -- PAuuSItG. TO C(tITIe4.JE "YPE "'START AT.TI7(ESC>" 

5 AT.T1 

AT.T17 -- CoIwitUirjG 

) ;Pi "T/W
;IN REPOT S5 THE oTIONSl Clc JELL FOR T ABOVE RU G, THiE COST POGRAJ WERE: 

);liL COST SCHEDULE WITH BELAY COSTB.PRE. 
5" DID YOU ENTER CORRECT OPTIONS IN COST SECTION? (Y/N]: Y
 
>RUtNI[LOAN
 
THIS PROGRA-i GENERATES A REFAYMENT AND INTEREST
 
SCHEDULE FOR SENEGAL RIVER PROJECT FINANCING.
 

ARE AMOUNTS EXPRESSED IN -CFA- AT AN EXCHANGE RATE
ARE AU EOPEE IN ? YOF-,2_- APPROPRIATE? U/I ?
 
IS ThE DISCOUNT RATE 0.05 IN DECIMAL FORM ? (Y/N)
 
Y 
PLEASE COPY ON PAPER IHE DISCOUNTE5 COST OF THE
 
M DAM LOAN COSTS THIS COST MUST BE ADDED TO
 
JUT,AGBEN.IOUTNOJOBILENGi:60.JOINT COSTS AOLDINPUT DURING TIE USER FEES CALCULATION 

TPRIIII AREA.DAIAGTAB.PRE.,AGDATA.OUT.CIECK.OAE.UTNJ/LTG[..THINEETCSWILECOAIDINFEMCSOT

PRI - Job 587. r4AmE "AREA ", SUBMITTED TO QUEUE "PRINT " THE INIERESI COST WILL BE CONTAINED IN FILE MCOST.OUT 

TPRINT NAVTAB.PRENVOL.DATDELAY.DAT/NOJOB/LENGTHI:60. 
PRI - JOB 588, NAME "NAVTAB " SiBMITTED TO QEIE "PRINT -

NET PRESENT VALUE OF 
Till -- STOP 

INTEREST CHARGES- 0.13H19176Etl1 

>' DID YOU ENIER CORRECT OPTIONS IN [ItLOAN? [Y/N]: Y 

http:C(tITIe4.JE
http:IDLAY.BA


SCIEDULE FOR SENEGAL RIVER PROJECT FINANCING. THLESE ARE lIE VALUES USED D3YDAVE 3CA.A._ESFOR REPORT 5 
(EXCEPT TO OBtAIN 261 E 9 BENEFITS DaVE BOM-LES STARTED 
ENEZRGY GJNIA ION IN 1989. 151 Glq WAS IN L989 INSTAEAD 

ARE AMOUNTS EXPRESSED IN -CFA- AT AN EXCIHANGE RATE 
OF -245- APPROPRIATE? (Y/IN) ? Y 

OF 1995) 
ENERGY DELAY - 7 

IS TIE DISCOUNT RATE 0.05 IN DECIMAL FORM ? (Y/N) OUANI IIY UNDISCOUNIED BENEFIT 

PLEASE COPY ON PAPER TILEDISCOUNIED COST OF TIE 
D DAIl LOAN COSTS TilS COST musr RE ADDED TO IRRIGATION 

COSTS Ati) INPUT )URING TIE USER FEES CALCULATION 

NBEN.OU" -- OUTPUT FROM HlEN INTERACTIVE INPUT FOR COST ALLOCATION 
DISCOUNT tATE 0.050 NUMBER OF IEARS 50AD TIHEF:OLLOWING TARIFFS 
RAIL = 

14.50 TRUCKING PIHOSPIiATE= 28.80 TRUCK MALI 27.70 TRUCK MAUR.- 38.40TRUCK 
TIlC INIEREST COST WILL BE CONTAINED IN FILE DCOST.OUT" ..... ......................... .... .... .................. 
NET PRESENT VALUE 
TT17 -- STOP 

OF INTERESI CHARG[S 0.5153611i3E'IO OUTPUT FROM NVOL.FTN--NVOL.DAT FUR USE 
TIls FOLLOWING INPUT FILES WERE USED 

IN NUEN 

)" DID YOU ENTER CORRECT OPTIONS IN OLOAN? [Y/Nl:
>;rLOAN. PHE.0t OAN. PRE. MCOST. OUT. DCOST. OUT 
)" DO YOU WANT TO PRINT TIZ ABOVE FILES? IY/Nl: N
>;MPAY.O0LI I A LAIAUC VILL CLIIAIrJING DETAILED 
>;IOAfj INF-OI-ATIOJ. hIS IIwjfI(MAIItIJ IS 
);SLIAf-IAIlI) IN THE ACCOUNIING CII-tI . 

Y NAVTAH.PfE INPUT FOR NVOL 
BREAJDOT, OF INAVIGAT IONAL VOLUMES DATA.UNITS T-KM 

OUTPUT FROM AREA.FTN USED AS INPUT FOR AGBEN 
VALUES OF OPTIONS USED FOR TLIS RUN ARE

NEW DEVF! OfmENT RATE 5000.TIMe TO NEW DEVELOPMENT RATE 4. 
);Do riot fiIIni rPAY.OLT ui,.L-s IHE -XlkA DETAIL 
) LX) YOU VAL! TO PRINT M'PAY.OUI? IY/NI. N 
);DPAY.OILI 15 A LAHGC FILE CONTAINING DETAILED 
);L(IOAN INl:0liMAfiou. 11115 INFON:MAII( . IS 

IS NEEDED NUNE jF YEARS BEFORE TIlE FLOOD 9. 
THE LLMING VALUES HERE USED TO DISIRIHUTE HA 

INiTIAL MALI = .1666 MAUR .3436 SENEGAL .4898 
TOTAL POSSIBLE itA IN MAL I 231437. 

DEVELOPED BETHfEN COUNTRIES 

>;!UMMAI 2ED IN ThE ACCCAJJTI UG 
>;ED) um01eRiNT IPAY.OL1 IINLESS 

OUIIIUI. 
Tlit E'.IkA DETAIL IS NEEDED 

FINIAL 
INI TIAL 

MAUR .0125 
AREAS MALl 

SENEGAL 
270. 

.5875 
MAUR 5305. SENEGAL 23230. 

>) 
> 

DO YOU WANT TO PRINT DPAY.OUI? [Y/NI: N 
DID YOU ENILI( COLRECT OPION IN LOAN SECT ION? [Y/NI: Y AGRICULTURAL AREAS DATA T

ABLE 

>;PAUSE TO GAIHER DATA NECESSAY FOR RUNNING FEES PROGRAi 
YEAR RATE Al AND ADD AF MALI MAUR 

AI.117 -- PAISING. TO corIItiuo lYL "SIAlU AT,T17(ESC>" INTERACTIVEYEAR OPTION DELAY SET TOMIVOLO M!V(X.A 5RVOl- YEARSMAVOLO MAVOLA PVOL SEVOL 
START AI.I]7 

AT.I -- Cou IInuIroG 

............................................................................ 
OUTPUT FORM NVOL DElAY.DAT FUR USE IN NBEN 

ACRICULURAL VOLUMES DURt1.4 NAVIGAIluN DELAY 
>; F.YEAR MAL I MAUR I TANIA SENEGAL 
>RUN FEES NAVIGATIONAL DELAY= t YEARS 
IS TILE NILMI4R OF YEARS lIE MODEL WILL RUN 50 (Y/N) ? Y 
ENTER ILDAYS DAIE MAXIMUM 40 CIVRACIERS 

? 12-JU'.Y-85 
ARE IISCOUNTED QUANTITIES TO BE REAl) FROM DATA 

370£il16908. 00 DIscouraD QUJANTITY 01 WATE1 
FILES(Y/N) 
(Y/N) ? Y 

? Y 

NAVIGATIONAL BENEFIIS 
YEAR MIDEN RuBN MABEN PBEN SEBEN 

DISCOUNTED OUANTITY OF WATER CONSUMED 3.7054u169E-tI0 
TIE DISCOUNTIED QUANTITY OF POw-ER COfNSUMED 5.860275/EiO9 

AGBEN NBEN 

5860275712.00 

28719085568.00 

DI COUNED 

- DISCOUIED 

OIJANITY 

QUANTITY 

OF 

OF 

ENERGY (Y/N) ? Y 

NAVIGATION (Y/N) ? Y 

TilE 
IfE 
TIE 
TIE 

DISCOUNTED VOLUME OF NAVIGATIOIJ 2.8719086E-10 
SPECIFIC COST TO IRRIGATIlON, 3.O012000EiO 
SPECIFIC COSt TO ENERGY 2.777600OE-10 
SPECIFIC COST TO NAVIGATION 7.7253001E*10 

0.3651565 PROPORTION 
ALLOCATED [0 AGRICULIURE 

OF JOINT COST 
SECTOR (Y/N) ? Y 

TILE 
THE 
TIHE 

SEPARABLE 
SEPARABLE 
SEPARABLE 

COST 
COST 
COST 

TO 
10 
TO 

IRRIGATION 
ENERGY 
NAVIGATION 

6.5300001EiO09 
i.G693000E-1O 
3.2670001Ei09 

0.3818101 = PROPORTION OF JOINT COST 
ALLOCATED TO ENERGY SECTOR (Y/N) ? Y 

JOINT COST 
PROPORTION 
PROPORTION 

OF 
OF 

JOINT 
JOINT 

10 
TO 

IRRIGATION 
ENERGY 

6.2310998Et1O 
0.3651565 
0.3808101 

0.250053 1 
ALLOCATED TO 

PROPORTION OF JOINT COST 
NAVIGATION SECTOR (Y/N) ? Y 

PROPORTION 
TOTAL COST 
TOTAL COST 

OF 
TO 
T0 

JO'!N TO NAVIGATION 0.25003314 
IRRIGATION 5.9299267E+10 
ENERGY 6.869690liE410 

TOTAL COST 10 NAVIGATION 9.6099836E#10 
ENTER SPECIFIC COST TILE USER FEES 
COSTS OF INFRASTRUCTURE 
COMPO?4ENIS.OPERATION AND 
ARE REOUIRED EXCLUSIVELY 

MAINTENANCE MICHII 
DY AN IDENTIFIABLE 

IRRIGATION 
1.60031 

ENERGY 
11.7225 

NAV ICAT 1ON 
3.3:020 

SERVICE SECTOR AND. THEREFORE. ARE 
INCLUDED IN THE COMMON WIRKS COST 
VALUES ARE FROM FILE DISSUM.OUT 

NOT ) DO YOU WANI A PRINTED COPy OF FEES.DAT 
>PIP OUT.DUM-Al-LOCA.OUT.FE-S.!UAT.FEES.OUT 
)PRINT OUT.UUM/NOJOB/LENGIl:6O.
PPl - l,, '111 -^.., "Cl'II -11mITIFII 

10 

r 

CHECK INPUT FOR 

III IIF "POINT " 

REVENUE? (Y/N]: Y 



,'i lid I J I ;I VIlUJU15/I L14U I I I: L)U. 
iVRI - JuU 'KJ. NAIE "C;LII ', SUbMi.ITTED TO QUEI E "PRINT 
)-, IlI INiUT IE-CUORECT VALUES -O-FEES?- Y-YOIVJ 11 IYIN I: . 
)" DO YOU WAiI 10 EDIT FEES.DAI? [Y/N]: N 
)RUN REVEUII 
IS THE DISCOUNT RAIE IN DECIIMAL FORI .05 Y/fI ? Y 
TT17 -- SIOP
 

)" DID Oti INPUT IiE CORRECT OPTIOU, it' REVEN'U? [Y/Nl: Y 
)RUN PREACC 
ENTER (JUF4-I<YEARS OF INPUT ? 50 
TT17 --- SfOP 

>" DID YOU jIUFER OPTIONS C(JRRECILY'? I'N.,i: Y 
- PREVIOUS OUTPUT FILES F', ,"I IHE ACCOUNTING PROGRAM 

);IYPE Y TO DELEIE OLD ACCOUlTIING OUTPUT FILES
);IHiE USER SiOULD DELE. 

>PIP ACCOU.OU1;'/SD

PIP -- No w..CucFILE(S)
 
SYO: I217. lO,!ACCOUN.OIJT;"
 
)RUN ACCOIIN
 
PROMPT FOR US',F( TO ENlER WIICIi YEARS 10 PP.I,' OUTU
 
ElilER iP 10 ")5 INTEGEIS INIASSENUING ORDER 
INDICATING YEARS FROi IHE HEGINING TO PPINT 
Njt'I,3[RS Of: YEARS 10 PRINT ? 10
 
INIEGERS "!1.2.3.ci.5.10.20.30140.50 WILL PRINT YEAR 1 AND ETC.
 
NUrI:FR OF YEARS 10 PRI NT ?2
 
IIELS : 1.50!i r --- SIOP 

)I-IP ".Olo~~ll 

)PkINI A('( tIJiJ.OUT/NOiO/LLNG[II: 65.
 
PR[ - k)b 592, NAME "ACCOUN ", SUBMITTED TO QUEUE "PRINT
 

INl1ll SIllUHAAR.0UT,'01/.
 
P! - i ,,o. "'SIJIII . UlII11 E!) CI-E1 E
J" ML "AR !i TO "PRINT
 

;1'AIlE io -,/AMINL ACCOtNIIH(AI
UUIPHF 

Il .11/ - I'U lrG. 10 C iCri4lu I .fiE "SlA!l AT.TI7(ESC)' 

.AlI1ll I Ai. I / 

AI. II/ - - Cuii lIIloduq
 
>;I( I IE'!-fNI IN ACCOIN ING OUIPUT PROGRAM
DLlI YEARS IIIE RiN ACCOUNTING 

>- I9) YOJl W41il 10 ItUJNTIIC ACCOUNTI NG t;CX;IlAi AGAIN ? [Y/NI: N
 
>" IA) II PRINTED UIJIl'Ul? IY NI:
YIl %1AI AI)DIIIONAI N 
);'Ati.,L 10 ALIAd 0U1"JT TO lIE PRINTED 0I0RESUIiE TYPE [Cl] AND TItE FOLLOWING 

AI. Ill - PAUIING. 0 LITIIIJIE TYPE "SIART AI.TI7(ES0C"
) 

SIAIRI Al I.I/
 

AT. I17 -- I-( INticN
 
)' DO YOU WAIl ADDI IONAL OUTPUT? [Y/NI N
 
)PIP OIII.iH °/DC
>F'IP " . "/1'1! 

>" DO 7iIO WANI 10 INVOKE ONE OF TIle COMMAND FILES AGAIN? [Y!N]: N
 
)w (EUF>
 

) 

) 

)
 
)
 

http:1.2.3.ci.5.10.20.30140.50


:COMMIIAND FIL AFN tF E 
U,.k IAS OPTION OF 1) EXITING FROM COMMAND FILE . FIE 1-Y 

;A LUMI1A4D tI I F [OR CALCIHLAIION OF KEY 
TO CALCULATE ;hLLS LU!lItIi?)FI f-HE[OFF.43 TiE FOLLOING ORDERAFI) ULING PROGRAM1S INDIVIDUALLY 

2)INVOKING COMI-tAND FILE KEY USED 

PF:EF ITS.COST!_,COST ALLOCATION AND AILOCATION KEY
 

HFtEFIIS - COSI WITOUT [)LAY ->COST ALLOCATION ->FEES->REV)L( INVOK ING COtmmAND FILL MANAGF USED TO 
',,L Iili N KEY CALCUL AI IONCAtCLLA!E LEiFFI 1S.COST.USN FFES.REVENUES. 

CA'I I FI1lC. LOAN ArnD DFTAILED IN ktL'Oll " A[L. IIE CA LCULATIOt5 VIFOR'tATI10,-RE BA_ED 0,14COST AND QUANTITY 
ACCUutTING INFOI'IA)i(:0ISIT . A.Lt WI III io ILI AY 

;REMLM:,LI IF YtU -4ck L A I-It -rAF:.ULNALiE UL'IIt 1 ION 
TO I.EIv,/E IIIE CktARACTER.AIK C, DO YOU WANT 10 INVOKE OvF Cl1 ILF Crl-lAND FIES ;1. I ti-uE CCI fi ll kill Hif,. uLSE I1A DILLLTE KEY

.FF @, .;2. Af [-f( A I4LI0t1rJ A CONJTI4qL : fjIL_ -lC)V- TiE
 
1FF u wOi .R0 -l Au)J I HE UP ION HILL AL (A 1J" O 10 RUN THE PFNOGRAM AGAI N.
 

1., L F. ARlT.k LO I. Lt, l-.fIjb I Ii E. TYPE rlkU111L Z 10 A CLOtI-IAIND FILL OUESTIOI.;AVAILA['4I C t -TO"/ F ICES ALLF "KE' AL) "'MAtLAU.E'"
 

ASK S rtAi ENIPER EILIEII "KY" 01? "MANAt;IE" (Di NOT LNILCR'" CLo:-VJ4) 1C1 U1l ,l(kT W !H );
IFI t Ut F SI 
J'NAM!-";PAUSF AWE V' A-.I, r !ie 1.1 iL NMESISAGEIS liE lRIilIAL N;UM-tBER WILL ABORT THE PACKAGE.,E[ :9 lFAD ABOV\E II 


.Mc}FOr, L.) YOiJ WANI 10 INVO-K{E ONE OF ILL COtImAND FILLS AGAIN P
 

iFT -I .tO O 10
.20: .. 

.EXIT CL3ENLF I, 
,ASK I n Li YOU F iIEN VALL,[I , C -.ECLFY IN BFNEFIL S 

I1FF 0-1 .w 5 
,10:
 

;IL cl I FH, ,'A M t [L HL IJ i IJ If-b BY IlE COt-ltAtJD PACKAGE. 
*; F II T IAn LL K F, .1 IV11L PkUCIA. IS kUt. YOU W-JILL BE ASKED TO 

Cui(J, C [i'T ,,E !i CC, TI 7[sLJ WI II DELA) AND C(-ST SCIIEDULI WITIiCjUT 

IN PLBF-L(T 5 TUlE Cu-, SCIAEI)UEtE 'I IiOUT DELAY WAS JSEID IN TIE 

;£OLl ;LLCATI~. T E CUS1 LHLDILE I1 1TH DLA, WAS 

LJ LL; ] CA1LCLJL.1 tjU E F-EES. 

.PAUSE 10 ,EA,C -fv,'REP", ]LIE 
.PALJ F
 
;YcJ %,ki o1 PAS EFCkt. COST ,-,LLOCATION1.
,O(NLE 

IT RPu- 1; IiLi[-[JLE WI]FIPJI DELAY(COSTLJD.P)E) WAS USEDfI TIP HERE. 

;RESPOND N TO 10 THE I.OLLC'.4INGISOMP T 10 USE COST SCHiEIULE WITiOUT DELAY 
;COSID.PPE? ['rN] AtULE E--l-PT LINE VVICH WILL APPEAIa 

EVOSTs 

;IN EPOR] 5 huE 1OLa-r.O OPTIONJS WOIUL.DTAD DECN tUSF AD1VE IN COSTS 
.FOi CTT T CU.IO ND. 

.. SK .DM ,(, EtER VALI[:tS COR:ECTLY IN COSTS 
.IFF .GGl:f; "O 

FFO CATERIN] DAIA 'IECLSSrY TO RUN ALLOCATE 

.15: 

RUN ALLOCA 
P!P 7I:-ALLOCA.UT 

r
.ASK P I LY ',6_, ',,;-T TO PRINT A COPY OF ALLOCATE OUTPUT 

.IF RIRN .(fLO 17 
PRINI ; C 0;I/ OJO 
;PAUSE ',,-j 1E-'ILLT OUT WITI COST ALLOCATION 

.17:
 

.ASK C- ID 'OU !L.PUT THE CORRECT VALUES TO ALLOCATE 
IFF Or. OT 15 

.19: 
;PAUSE '_, DA.ILEO DAT.A NL_.ESSAY FOR RUNNING FEES PROGRAM 

http:7I:-ALLOCA.UT
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Appendix C
 

General Discussion of Indirect Command
 

Files and Command Line Commands
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The indirect command processor allows MCR, PIP, and DCL command 
lines to be placed in a file. The file is then executed as though the 
command lines were entered from a terminal. CM) is the default type for 
command files. Command files are invoked by typing La filename, The 
indirect command processor can be stopped by typing a CTRL C and then 
ABORT tasknawne, often ... AT. The command file can also be st)pped by 
typing a CTRL Z to a command file prompt. Indirect command processor 
commands and MCRN commnands used in the models command files are listed 
and discussed briefly in this section. A more detailed description of 
indirect command files can be found in the RSSI1 MCR manual. The basic 
format used for indirect command processor commands in ".COMMAND" 
(example .ASKS). A ";" at the beginning of the line indicates a line of 
comment. A ".'" indicates a line of comment which will not be displayed 
at the ten.inaL duri.ng the running of the command file. The following 
indirect commands were used in the model and will be discussed briefly.
 

.ASK 

.ASKS
 
ENABIE 
*EXIT 
• GOTO 
• 1FF 
*IFT
 
•Label of the form .n: 
. PAUSE 

.ASK
 

Defines or redefines a logical symbol and assigns it a true or 
false value. 

Format : 
.ASK syln txt 
sym - logical symbol name consisting of I through 6 

alphanumeric characters 

Example: 
.ASK OK DID you enter correct option 
"roduces: 

*DID you enter correct option [Y/N]? 

.ASKS 

Defines or redefines a string symbol and assigns it an ASCII test 
string up to 80(10) bytes in length.
 

Format:
 
.ASKS sym txt
 
where
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sdm - logical symbol name consisting of I through 6 alpha
numeric characters
 

txt - test to be displayed on the output display line.
 

Example:
 
.ASKS name Enter file to be printed
 
Produces:
 
*Enter file to be printed
 

ENABLE
 

With tci .ENABLE and .DISABLE commands, several indirect operating
 
modes can be controlled. These modes are:
 

Default
 

Mode setting Scope Default Effect
 

ATTACH Enabled G Indirect attaches to TI; for command lines
 
CONTROL-Z Disabled G CTRL/Z in response to .ASKS exits Indirect
 
DECIMAL Disabled G Numeric symbols are created as OCTAL
 

DETACH Enabled L Indirect detaches from TI; for command
 

lines
 
LOWERCASE Enabled L Indirect is not sensitive to the case of
 

commands or strings.
 
MCR Enabled L Commands not processed by Indirect are
 

passed to the default CLI for the terminal
 
QUIET Disabled L Comments and CLI commands are displayed on
 

the terminal
 
SUBSTITUTION Disab. L String substitution is not performed before
 

command line evaluation.
 

.EXIT
 

Leaves a BEGIN-END block or a command file, optionally specifying
 
exit status. The exit status value can be any 16-bit encoded value.
 
This vilue will be available in the next outer command file as the value
 
of <EXSTAT> or to the task that spawned Indirect as the exit status
 
value (RSX-IlM-Plus only).
 

Format: 

.EXIT [n] 
where n is the numeric expression for the exit status 

.GOTO label
 
Branches to a label.
 

Format example: 
GOTO ER1nR
 

.EXIT I
 

.ERROR: ; Warning, error encountered
 

Additional example
 
.GOTO 5
 
.5: run Alloca
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.IFT/. IFF 

Determines whether a logical symbol is true or false.
 

Example:
 
.IFF OK .GOTO 5 produces a branch to label 5 if OK is false, 
falls through to next line if true.
 

.LABEL
 

Assigns a name to a line in the command file so that the line can 
be referenced. For example:
 

.GOTO CLNUP Jump to clean-up routine
 

Beginning or clean-up code
 

.CLNUP;
 
Labels that are placed alone on command lines are called Direct
 

Access. Indirect remembers the exact location of these labels, and they
 

can be used to decrease search time for .GOTO and .SOSUB directives.
 

.PAUSE
 

Suspends execution of the command file until user types message
 
given on terminal when action suspended (usually of form UNS...AT2).
 

While execution is suspended usually can use MCR, PIP, or DCL commands
 
and edit files as need be. The only file that should not be changed is 
the command file itself.
 

MCR DCL commands
 

Hello and Run are the two MCR commands used. You must see your 
system manager for Log-in instructions. Help for Hello and other com

mands can be had by typing Help, Hello, or Help/MCR or Help/DCL. You 

need not be logged in to get help. 

RUN
 

The RUN command can be used to initiate the execution of either an
 

installed tasks or an uninstalled tasks from a task image file. Most
 

RUN commands are of this variety. The RUN command in this case is a 
combination INSTALL-RUN-REMOVE command. The $ requests that the task be
 

run from a file in the System Director (or Library Directory on RSC-IIM-

PLUS).
 

Example: RUN LONPAK
 

PIP commands
 

PIP performs Files-Il file manipulation function, such as copying, 

transferring, and renaming files. The general format for PIP commands
 
involving two or more files is:
 

PIP Outfile/switches - Infile/switches
 

The command line most often used in the model is:
 
PIP Outfile = Infilel, Infile2, etc. 

This command line copies files Infilel, Infile2, and the rest into
 
one file outfile.
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WILDCARDS
 

PIP also allows wildcards in file specifications to take the place
 
of explicit specifications. The wildcard characters are as follows: 

* - Match one or more alphanumeric character 

- Match exactly one alphanumeric character 
Wildcard characters only have meaning in the filename and filetype
 
fields of the file specification. You cannot use wildcard characters
 
when a wiidcard or null field would mean to default the field from the
 
input file specification. You can use wildcards with date switches.
 

Examples:
 
*A.TM? = Match any file name that ends in A., such as A.TMP
 

or CDA.TMP
 
*A*.TMP = Match any file name that contains an A anywhere in 

the file name, such as A.TMP, ABoTMP, or CFA.TMP.
 
%A.TMP = Match any file names that have exactly two char

acters and end with a, such as BA.TMP.
 

SPOOL (infile(s)/SP[:n])
 

Specifies a list of files to be printed, where n is the number of
 
copies. File identification must be explicit, that is, filename,
 
filetype; version must all be specified.
 

Example: PIP ALLOCA.OUT/SP
 

SELECTIVE DELETE (infile(s)/SD)
 

Prompts for user response before deleting the specified files. The
 
version iumber must be explicit or wild (8). PIP prompts you with a
 
candidate file from the close specified in the command line. Your
 
response choices are the letters Y, N, G, or Q, followed by either a
 
carriage return (<RET>) or a control-Z (CTRL/Z).
 

Example: OUT;*/SD
 

PURGE (infile(s)/PUC:n)[/Lj]
 

Deletes a specified range of versions of a file (but never deletes 
the latest version). Specification of a file version is not 
necessary. Wildcards are valid for the file name and type. When you 
specify :n, PIP deletes all but the n latest contiguous versions of a 
file. Without :n, PIP deletes all but the latest version of the file. 

Example: PIP *./PU 



207
 

Appendix D
 

Supporting Data for Envirounent Cost
 

CalcuLation frbm Gannett-Fleming (1979)
 



ole D.I. Value of wood lost from various forest types. 

Forest Type Productivity(m /ha) * Area Affected(Ila) CubicMeters 

of Wood 

Kg PerCubic 

Meter 

CFA 

per Kg 

Total Value(CFA/ ValuePer Year1 

(CFA) 

Di~ri 0.43 4,300 = 1,849 x 500 x 20 = 18,490,000 924,500 

Forest Savanna 
(dryland) 

Forest Savanna 
(fringing forest) 

GonakiA 

10.23 

20.18 

129 

42,400 

530 

1,065 

= 

= 

= 

433,752 

10,695 

137,385 

x 

x 

x 

500 

500 

80D 

x 

x 

x 

20 

20 

20 

= 

= 

= 

4,337,520,000 216,876,000 

106,954,000 5,347,000 

2,198,160,000 109,908,00 

GonakiA 
(forest occas
ionally flooded) 

97 7,570 = 734,290 x 80M x 20 = 11,748,640,00 587,432,000 

T O T A L ........ 920,488,200 o 
' 0 

Value/year (CFA) = Total Value / 20 year Rotation Cycle. 

(CFA) 

Estimated. 



Table D.2. Maximum surface areas flooded by region during Five representative floods.
 

Maximum Surface Area Flooded, in 1000 ha. 

Flood Region* Scenario I Scenario 2 Scenario 3 Scenario 4 Scenario 5 Scenario 6 
Present 1986 1987 2002 2003 2028 

Largest HMV 141 139 140 130 133 99 
recorded CMV 291 269 270 230 234 157 
flood LMV 257 252 246 220 223 180 
(1924) Delta 174 153 150 130 133 142 

Total 838 797 777 680 690 560 

Once-in- HMV 139 138 119 110 125 99 
5-year CMV 286 263 211 210 221 156 
high flood LMV 240 236 185 160 178 143 
(1964) Delta 168 143 130 110 117 120 

Total 766 733 605 550 565 470 

Average 11MV 105 102 50 48 28 20 
Flood CMV 212 187 119 114 66 50 
(1969) LMV 160 160 91 79 51 41 

Delta 143 124 110 98 91 92 

Total 549 525 340 320 230 190 

Once-in- HIV 25 25 50 48 10 9 
5-year CKV 66 61 113 108 22 19 
low flood LXV 47 53 78 70 16 13 
(1926) Delta 84 99 108 98 85 89 

Total 215 232 328 300 130 130 



Table D.2. Continued.
 

Maximum Surface Area Flooded, in 1000 ha.
 

Flood Region Scenario I Scenario 2 Scenario 3 Scenario 4 Scenario 5 Scenario 6
 
Present 1986 1987 2002 2003 2028
 

Smallest HMV 10 
 10 50 47 9 
 8
 
recorded CMV 
 22 21 100 93 16 14
 
flood LKV 15 18 65 
 57 12 11
 
(1972 Delta. 
 60 84 103 91 77 81
 

Total 104 130 300 280 107 
 110
 

_HMV : High Middle Valley; Matam - Bakel 

CMV : Central Middle Valley; Bogh - Matam
 

LMV : Low Middle Valley; Dagana - Boghg
 

Delta : Saint-Louis - Dagana
 

Notes: (1) Flooding includes inundation of the main channels of the Senegal River and
 
Doue Marigot.
 

(2j Total flooding does not equal the sum of areas 
flooded in the four regions,
 
because the date of maximum flooding is different in each region.
 



-- -- 

-- 

-- 

-- 

-- 

Table D.3. 
 Fish production, Senegal River basin, including gain of 
fishes frcin irrigation canals with project
 
(Scenario 2)
 

Value Gain in
 
50 CFA/kg Number of Fishermen 
 Year Land (ha) Event Production
 

15.o x 108 
 15,OOO 
 1977 

30,000


15.o x 
108 
 15,000 
 1978
 
15.0 x 15,000 1979 -- -- 30,000100x 108 10,000 1980 3000
 

108 10,000 
 1980 -- Diama dam closes-lose fish 
 20,000
 
10.2 x 108 
 10,250 1981 
 5,000
 
10.2 x 108 10,250 
 1982 10,000 -- 20,507

10.2 x 108 
 10,250 1983 
 15,000 
 20,514

10.2 x 10 
 10,250 
 1984 
 200oO-


20,528

4.2 x 
108 4,250 
 1985 25,000 Manantali Dam Closes 
 8,535

5.3 x 108 
 5,300 1986 
 30,000 


10,642

7.4 x 108 7,395 1987 35,000 -- 14,839 

8.39 x lo8 8,365 1988 40,000 -- 16,786 

9.27 x 108 
 9,248 1989 
 45,000 

18,558
 

x 108
8.8 8,802 1990 
--

50,000 
 17,675

108
8.0 x 
 8,007 
 1991 55,000 
 16,092
 

Number of fisherman does not change because small field production
gained from irrigation canals would be for self-consumption.
 
* Increments of 5,000 ha/yr,. but only 10% would be usable canals, x 
15kg


of fish/ha/yr.
 



Table D.3. Continued. 

Gain in 
Value 

500 CFA/kg Number of Fishermen Year 
Irrigated 
Land (ha) ± Event Production 

7.7 x 108 7,745 1992 60,000 -- 15,574 
7.4 x 108 7,395 1993 65,000 -- 14,871 

7.08 x io8 7,035 1994 70,000 -- 14,168 
7.08 x io8 1995 75,000 -- 14,175 
7.09 x 108 1996 80,000 -- 14,182 
7.09 x lo8 1997 85,000 -- 14,189 
7.09 x 108 1998 90,000 -- 14,196 
7.09 x 1088 1999 95,000 -- 14,203 
7.1 x 108 2000 100,000 -- 14,210 
7.1 x 108 2001 105,000 -- 14,217 

2002 110,000 -- 14,224 

2003 115,000 -- 14,231 

2004 120,000 -- 14,238 

2005 125,000 -- 14,245 

2006 130,000 -- 14,252 

2007 135,000 -- 14,259 

2008 140,000 -- 14,266 

2009 145,000 -- 14,273 

2010 150,000 -- 14,280 

14,287 



Table D.4. Production in the Senegal River after project implementation (in tons). 

Year Diana Manantali Manantali Lac de Aftout Lac R'Kiz Total Fishermen Deficit Value of 

Dam Dam - loss Impound- Guiers es Fish Required in Senegal Production 

Loss in in Flood- ment Sahel Pro- River Due in 

Estuary plain Gain Gain Gain Gain duction to Project CFA x 10 

* 1979 
Through 30,000 15,000 15 

1983 

1984 10,000 20,000 10,000 10,000 10 

1985 10,000 12,000 500 8,500 4,250 21,000 4 

1986 10,000 12,000 2100 500 10,600 5,300 19,400 5 

1987 10,000 12,000 2800 500 3000 720 15,020 7,510 14,980 7 

1988 10,000 12,000 3500 500 4000 960 16,960 8,480 13,040 8 

1989 10,000 12,000 4025 500 5000 1200 18,725 9,363 11,275 9 

1990 10,000 12,000 4375 500 4000 960 17,835 8,918 12,165 9 

1991 10,000 12,000 4025 500 3000 720 16,245 8,123 13,755 8 

1992 10,000 12,000 3500 500 3000 720 15,720 7,360 14,280 8 

1993 10,000 12,000 2800 500 3000 720 15,020 7,510 14,980 7 

1994k 10,000 12,000 2100 500 3000 720 14,320 7,160 15,680 7 

Throuqh 

t each year 
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Appendix E
 

Computer Program Listing
 



k.Lulnu.'i :TUkh., ALL. hLjur.orj*,LuvAL 
COMMON YINPUTi ACCINNCORD.VALUE 

C PROGRAM PREACC DATA INDUtI.300A 'C'/C PROGRAM TO READ IN ACCOUNT NUMEER, C OR D CODE DIDONT3E0*TTE7

C AND VALUES FROM DIFFERENT FILES AND OUTPUT 1DSION NTI"CE(80).LTITLE(7,ACCluINT1EGER AC 
C ACCOUNTS Hi1 VALUES MERGED, SO THAT ONLY ONE LOGICAL DLOANMLOANC VALUE FOR EACH ACCOUNT NUMBER IS OUTP!=ED C READ IN LIST OF ACCOUNT N'JMBERSC IF THE VALUE IlN THE ACCOUNT IS ZERO NO VALUE WILL BE PRINTED OPF-4 (UNIT-4 ,AM.E'ACCOUN.PRE •.TYPE-'OLD')C OUT IN VALUE.DAT RFD14 - )LTITLE(4)C DO 21 I-l,LTITLEt4)
C--------------------------------------------------------------READ( 4 .107)NTITLEC PROGRAM MUST BE TAS BUILT WITH ACTFIL-? 21 CONTIN UE
C UNITS-7 NUMACC- 0C SUBROUTINE DO 613 1613=1,200C ZERO ZEROS THE ARRAY STOVAL AT THE BEGINING OF EACH YEAR RIAD,4.615,EY4D=6l6)ACC(I613)
C IUMACC- NUMACC+ 1C MERGE MERGES AMOUNTS WITH !5AME ACCOUNT NUMBER 613 CONTINUE
C 615 FORMAT( 14)C OUTPUT PUTS I"7O FILE VALUE.DAT AMOUNTACCOUNT NUMBER AND C 616 CONTIIUEC IF ZERO AmOUINT 10 LINE IS WRITTE OUT 0CLOSE (UNIT4,DISP=, )C 0000 S iz the line written out at the end OPEL'N(UNIT.',N MZ.'COST.DAT,.TypE.'OLD,)
C of each year OPE1 (UNIT-2,1AME - REVENU.DAT.,TyPE='OLD')
C 


C
C-----------------------------------------------------------------------------

C OUTPUT WILL E2TER THE ACCOUNTINGBALAiNCE SHEE CC E2TER OPEN STATEIENTS FOR EACH DATA FILES ADDED
C PROGRAM C USER INPUTS IF DLOAN COST FILE AN2D/OR MLOANE.DAT ARP TO 

C BE READ IN ON THIS RUNC 
I l CC NiMACC 200 IS THE MPAXIMUM NUMBER OF ACCOUNTS THE CC ACCOUNTING ERAICE ALLONED IN THE INPUT ACCOUNTS FILE 601b FOP-.TlX,'ET NUBER OF YLARR CF INPUT ? ',$)
 

C AT PRESENT ocr 8,1982 185 ACCOUNTS ARE Ol TRE BALCE SHEET RFADl(5,. N)NYFAFS

C 0TTPUT PROGR ), IF ITIE NUMER OF ACCOUNTS ARE CHANGED C LOAJt= .FALSE.

C 185 IN THE ACCOUN.PRE FILE MUST BE CHANGED C REjIS .FALS E.C IF MORE TiLN 200 ARE USED 1TI CHARGES MUST BE C*AAAAAAAAAAAAAAAA*AAAA AAAAAAA*Mt*A: AND DLOAN WILL NOW BE READC - MADE IN THE DIMENSION A-ND DATA STATENlTSc CINEC INt EACH UC RUN.C (I!TE (5,6017) 

6017 FOyAT(1X,'FRE-D
C ACC(I) = Array storing the list of account numbers 

IN LOAN.DAT (Y/N) 7 ",$)C READ(5,460)I,;DAT

C ACCIN(I) - Array with the account numbers read in from input 460 FOR1_ATtAI)
C files COST.DAT,REVEN4U.DATLOAN.DAT 
 IF) INDAT.EQ. "Y')LOAN=.TRUE.
 

C LOAN - Logical variable T if loan cost data is to be read in C WRITE(5,)'RE--D IN NE.DAT ('I/)'C LTITLE(I) - with numbeu- of lines ofArray the comment read in C IF(INDAT.E(.54Y' 1C72I-pUEC from each data file 
 DFN TRE
C LSUM - Total number of lines of comment to be ur~tten out DLOA.N TUE.
 
C NCORD(I) - ARPY WInH THE CRZDIT CODE !tOAN .ZUE.

C NACC - NUMBER OF ACCOUNTS INPUT BY SPECI'IC 
 INFUT IF(D LOAN)0PE (UIT.=3.,lN7ME 'DLOAN.DAT .TYPE 'OLD' _ER-=0)C DATA FILE,P-EAD IN FOR EACH DATA FILE EACH YEAR IF(OAN)CPENUNIT=42-'MOAN.T ° 

,TYPE.OLD' ,ERR=SO2)C THE NUMBER OF VALUES IS ONE HALFI'ACC C ..........

NDUM(I) - Array stor!ng the list of credit code all C for output C OPE1 OUTPUT FILEC NFILES - Number of files to read data from excluding ACCOUN.PRE OPE (UNIT-7.NAME.'V LUE.DAT .I-PE.NEN',,CARRIAGECONROL='LIST')C NUMACC - Number of accounts read in from ACCOUN.PRE D 2 W-TE(7,457)ACCC NYEARS - Number of years of output data: set by user 5 FRT)( X.I4))

C STOVAL(I) - Array storing the yearly sum of account I 457 FORXATl0(1XI4))

C 
 values are read into VALUE then merged into STOVAI C 
C REVIS - Logical variable T if revise cost data is to be read in C 
C VALUE(f - ARRAY CONTAINING input from files COST.DATREVENU.DAT C FIRST READ HOW MJNY LINES OF HEADING ARE AT THE FIRST OF EACH FILEC C AND THEN4 READ AND WRITE OUT THE HEADING TO THE TOP OF THE OUTPUT FILE 

C AAAA AAAAAAAAAA AAAAA AAA AAAAAAAAAAAA AAAAA AAAA AAAAAAAAAAAAAAAA C' 
C 

C AAAAAAAAAAAAA*AAAAAAAA4AAAAAAAAAa*AA*A*A*A?? 
7 7 7 7 7 7 7 7 7 7DOUBLE PRECISION VALUE(300.STOVAL;300) C
 

DIMENSION ACC(300) NDUMC 300) C I NEED TO SUM UP THE LENGTH OF THE TITLES AND THEN WRITE OUT SUM OF LINESDIMENSION ACCIII(300).NCOPD300) USED FOR INFORMATION AND THE TOP OF THE OUTPUT FILECC USE AllLTITLE( ) FOR EACH INPUT FILE 

READ( 1 ,A )LTITLE( I) 
READ 2,AiLTITLE(2) 

http:IF(INDAT.E(.54
http:INDAT.EQ


NFILES-2 CALL MERGE I NACC.U:JumCC)
 
IF(DLOAN)READ(3.*)LTITLE(3) IFCDLOANRE-AD((3,108.ERR*704)NACC
 
IF(MLOAN)READ(4 .o)LTITLE(4) IF(DLOAN)RFD (3,110.ERR 705)(NCOR{Kl-),ACCIN(KI-).VALUE(K1/2).
 
IF(DLOAN)1FILES-NFILES*1 NCORD(KI),ACCIN(KI'.K12.NACC.2)
 
IFIMLOAN NFILES-NFILES+ IF(DLOAN)CALL M-rERGE(NACC.NUMACC)
 
DO 4 I-1.NFILES IF(LOAJN)READ(4,18,ERR7O6)NACC
 
LSUM=LSUM*LTITLE(I) IF(MLOAMJ)READ(4.110.oERR707)NCORD(K-I),ACCIN(Kl-l,VALUE(K1/2).
 

4 CONTINUE A NCORD(KI).ACCIN(X!),KI2.,NACC,2)
 
- I F ( MLOAN )CALL MERGE( NACC.NUMACC)
 

iRITE(7.104 )LSUMI.NYEARS C ONJCEYEARLY VALUES ARE MERGED WniTE TO OUTPUT FILE
 
104 FORMAT(I4.14) CALL CUTPUT(NUMACC,ISO)
 
C INSERT SIMILAR LOOP FOR EACH INPUT FILE C
 
C 80 CONTINUE
 
C CLOSE (UNIT-I,DISP-'KEEP')
 

hITE7,A)'THE FOLLOHING DATA FILES HERE USED IN PROGRAM PREAkCC" CLOSE (UNITc3,DISP-'?'EP')
 
DO 7 K1NFILES STOP
 
DO 5 I-I,LTITLE(K) 700 WRITE(5,A)'ERROR READING NACC FROM FILE I'
 
READ(K.107]1NTITLE 701 kMITE(5,A)'ERROR READING ACCOUNTS FILE 1 ',1
 
WRITE(7,107 )NTITLE h.ITE(7,110)(NCORD(KI-l),ACCINtKI-1),VALUE(KI/2),NCORD(K1).
 

107 FORMAT(80AI) A ACCIN(K1l),KI-2,.NACC,2)

5 CONTINUE WRITE(7,A)'NUMBER OF ACCOUNTS',NACC
 
7 CONTINUE STOP
 

C 	 702 WRITE(5,A)'ERROR READING NACC FROM FILE 2' 
703 HRITE(5.A)'ERRORREADIIJG ACCOUNTS FROM FILE 2 ',1 

C IF(.NOT.DLOAN;GO TO 15 NRITE(7,110)( CORDKI-1),ACCIN...-l).VALUECKI/2),NCORD(K1).
 
C DO 12 I-ILTITLE(3) A ACCIN(Kl).K1-2,1NACC,2)

C RFkLi 3,107) ITITLE WRITE(7,*A)'NU.PER OF ACCOUNTS' ,NACC
 
C IWMITE(7.107)NTITLE STOP
 
C 12 CONTINrJE 704 hRITE(5,A)'ERROR READING NACC FROM FILE 3'
 
C 15 CONTINUE 705 WRITE(5,A) 'ERROR READING ACCOUNTS FROM FILE 3 - .1
 
C EBSB8888SBBEBB8BB8BBBB8B8BBSB8OB8Eb888888888888888B8C HRITE(7,110) (]NCORD(RK-1),ACCIN(K1-1),VALUE(KI/2),NCOkD(K1),
 
C A ACCIN(K),K'2,NACC,2)
 
C INPUT ACCOU.&T NUMBER, C OR D CODE AND VALUE HRITE(7,.A'NUMBER OF ACCOUNTS' .NACC
 
C LOOP FOR EACH YEAR STOP
 
C 706 ;,MITE(5,A)'ERROR READING NACC FROM FILE 4'
 
c 707 RITE(5,A)'ERROR READING ACCOUNTS FROM FILE 4 ',1
 
c IRITE(7,110) (NCORD El-l) ,ACCIN(KI-1),VALUE(KI/2) ,NCORD(KI],


i0 80 IS0=lNYF.RS A ACCIN(KI).KI12,NACC.2) 
C WRITE(7,A)'NUtBPER OF ACCOUNTS',NACC 
C ZERO ACCOUNTS FOR THE BEGINNING OF THE YEAR STOP 
C 801 WRITE(5,A)'OPEN ERROR WITH DLOAN.DAT PLEASE RUN LONPAK' 

CALL ZERO(NUMACC) STOP 
C 802 RITE'5,A) 'OPEN ERROR ON M-01N.DAT PLEASE RUN MLOL.'E' 
C STOP 

REAftDC 108B,ERR-700)NACC 	 DD
 
108 	 FORIAT (13X, 14) CAAAAA.kAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
D 	 WRITE(SA)'BEFORE READ TO TABLEI' .NACC C SUBROUTINE ZERO 

PEAD(I.110,ERR-701)(NCORD(KI-i).ACCIN(KI-1),VAJUE(KI/2), C 
A NCORDKI),ACCIN(Kl).KI-2,NACC.2) SUBROUTINE ZERO (NUMACC) 

D tRITE(5,A)'AFTER READ TO TABLE1'.NACC DOUBLE PRE)CIUION STOVAL(300)
110 FORMAT 2 IX.A1,.14 ,F15.2A1,14))]DIMENSION ACC 300 ].NDUM( 300)

D RITE(7,110(NCORD(Kl-),ACCIN(KI-1),VALUE(Kl/2).NCORDIKI), COMMON /STORE/ ACC.fDUM°STOVAL 
D A ACCIN(K).K-2,NACC,2) INTEGER ACC 
D WRI--(7,A)'NUMBER OF ACCOUNTS",NACC DO 5 I-1,NUMACC 
C STOVAL{ I)-0.O 
C REMEMBER THAT ONE VALUE GOES TO TWO ACCOUNTS, CREDIT TO ONE ACCOUNT 5 CONTINUE 
C A DF-IT TO ANOTHER ACCOUPT RETURN 
C 	 Elm
 

CALL MERGE C;4ACCoNUMACC) C 
C CAAAA*AAAAAAAAAAAA*AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
C READ FROM OTHER FILES CONTAINING ACCOUNT INFORMATION C 

READ(2. 08.ERR-702)NACC SUBROUTINE tZMGE(NACCNUMACC) 
D WRITE(5,A)'BEFORE READ TO REVENUE' .NACC DOUBLE PRECISInN VALUE(300),STOVAL(300) 

READ(2.110.ERR.703)(NCCR.D(KI-1).ACCIN(KI-1).VALUE(Ki2), DIMENSION ACC(300).NDUM(300) 
A NCORDKl),ACCINIKI),KI-2.NACC.2) DIMENSION ACCIN(300).NCORD(300) 

D WRITE(5.A)*'AFTER READ TO REVENUE' COMMON /STO&E/ ACC.NDUM.STOVAL 

http:IX.A1,.14
http:IS0=lNYF.RS
http:FORMAT(I4.14


COMMON 	 / INPUTI ACC1N .NCURU .VALU"
INTEGER ACC.ACCIN 

KD0
1ENDNACC/2 


DO 10 	I TIEND

DO 14 	 T2-1,2 


% 2=ACC IN(KOPENT0.P=ACCIN(K) 
DO 15 12-I.NUMACC 


IF(ACCII2).NE.TEip)GO TO 15 

IF(UDUM(12).EQ.NCORD(K))STOVAL(12).STOVAL(12)+VALUE(I)
IF({JDUM(I2) .NE.NCORD(K))STOVAL(I2)-STOVAL(I2]-VALUE(I) 

GO TO 14
15 CONTINUE 
C 

14 CONTINUECC 
0 

10 	 CONTINUE
RETURN 

ElmC 

CAAAAAAAAAAAAAAAAAAAAAAAAAA*AAAAAAA.AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
C 

SUBROUTINE OUTPUT(NUMACC,180) 

DOUBLE PRECISION STOVAL(300) 

DIMENSION ACC(300) ,NDUM(300) 

COMMON /STORE/ ACC,NDUMSTOVAL 

INITEGER ACC 

DO 51-1,1UMACC 


C 	 THE FOLLOWING WRITE STATEDENT IS TO BE USED W[EN SUPPRESSING
C OF ZERO OUTPUT IS NOT ALLOIMD
C HRITE(7.l00)ACC(I),STOVAL( I)z. DU(I)
C THE FOLLOWING WRITE STATDiENT IS TO BE USED WHEN SUPPRESSED INPUT 
C IS PERMITED It' .riE ACCOUNTS PROCRAM 

RITE(7,100)ACCCI), STOVAL(I),NDUM (I)
C IF(STOVAL (I). WE.0.0)6RITE(7,100)ACC(I),STOV.L(I), NDUM(I)

5 CONTINUE 
100 FOR1M'AT(I4.BPGI5.2,AI) 

C WRITE CODE TO INDICATE FND OF YEAR 
C K2=I80 
C VA.R1-0.0 

)RITE(7,102)K2,VARI
 
102 FORMAT(I4,Fl5.2,"S")
 

REIIURN 
END
 

C PROGRAM COSTCK 
C Used 	only 
to read and write data.nu calculations
C Output is not used by any other program
 
C Output is just easier to read than free formated input COST.PRE
DIMENSION LINE(80 .HED(8)
 

(UNIT-l, NAY.E.'COST. PRE' TYPE-'OLD"
OPEN(UNIT'2. NA. E COSTCK.OUT' TYPEJ'E4 CARR IGECONTROL-.LIST') 
IWRITE(2,A)" OUTPUT FROM COSTCK 
WRITE(2,A)' ECHO OF COST.PRE FILE
 
READ(1, A) 11, 12 
WRITE(2,A ) Il.I2 

C 13 WAS THE VARIABLE TO IN-UT NUMBER OF COLUMINS IN INPUT FILEC IT HAS DECIDED THAT THE NUMBER OF COLUMNS WOULD LIKELY STAY ATC 8 SO VARIABLE HAS REMOVED FROM THE INPUT FILE 
C IF THE 1. JMBER OF COLUMNS IN THE COST INPUT FILE CHANGES THENC DIMEN4SI0h STATDEENTS AND FORMAT STATEMENTS IN THIS PROGRAM A.ND 
C IN COST. FwM WOULD InEE TO BE CHA.NGED 

1
ITOT1-+II13
 
DO 5,I=l,ITOT1

RE.D(1, 100 )LINZ 
-RITE(2,100)LINE
 

5 	 C 0N'TI I1JE 
100 FORIAT BOAI)


R IE_ 1hA!2, HA D

102 FORP.AT(2A4,8(A4,4X))
 

WRITE( 2,505 YE-AR1, YEAR2,1ED
 
505 	 FORMATE 2A4,4X,B(A4,9X))
 

DO 10 I11,50

REl(1 •.')II.Cl,C2,C3,C4, C5.C6oC7,CB

WRITE(2,105)II,CIC2.C3.C4.CSC6 C7,CS

10 CONTINUE
 
500 FORYAT(I6,2XBFB.1l
 
105 FORPAT(IE,4XB(Gll.5,2X))
 

STOP 
END 

http:FORYAT(I6,2XBFB.1l


" THIS PROGRAM WRITES OUT THE AG. ECONOMIC SECTOR DATA TABLE

C 	 THIS PROGRAM WRITEN BY GEORGE LEO HARGREAVES 1982 


DIMEISION NrTITLE( 80 

REALAS NAME(28) 

DATA NAME/'RICE WET' ,'RICE DRY'. 'TOMATO H','TOMATO D',

A 'WHEAT H','HHEAT D','NTEBE W' ,'NIEBE D','S.CAN4E W',
" 'S.CANE D','SORGILM W','SORGHM D', *'MAIZE W'*'MAIZE D',

A 'COTTON H' ,'COTTON D' ,'C.MILK W', 'C.MILX D','C.MEAT H', 
A 'C.MEAT D','S.MILK H','S.MILK D','S.MFAT R','S.MEAT D',
A 'G.HILK H','G.MILK D','G.MEAT W','G.MEAT D'I 
OPEN1UNIT-.,NAME-'AGTAB.PRE',TYPE'OLD') 

UPEN(UNIT-2,N1AME-'AGDATA. OUT' TYPE-'NE "') 


C 	 ACCOUNT FOR THE TABLE TITLE AND WRITE IT OUT 

READ(I,A)LTITLE

DO 67 I67-1,LTITLE 

READ)1,1001 INTITLE 


WRITE 2,2001 !NTITLE
 
67 CONTINUE
1001 FORMATI8OA1) 

2001 FRAT(A,)SUY=SU 


C 	 PRINT OUT COLUMN HEADINGS 
WRITE)2,2002)


2002 FORPAT30X,.'YIELDS It/ha)',15X,"PRODUCTION COSTS',

" 13X,'CROPPING PATTERNt)')
 

ITE(2,2003 ) 

2003 FORMAT(' ',IOX,'WORLD',3X,', _,2_, 


A 
'1) 


WRITE(2,2004 

2004 FORMT (2X,'PRODUCT', 2X, 'PRICE' 3X, 'IRRIG. ',2X,

A 'FLOODED' ,2X, 'RECESSION' , 2X, 'RAINFED', 2X, 'LARGE PER." ,2X, 
A '%',2X,'SMALL PER.' -2X,'' ,2X,'AREA' ,2',FLOODED' ,2X,

" 'RECE-SSION' ,2X, 'RAINFED' ,2X. 'WATER REQ.') 


2 FMITE(2,2005) 

0FTOTL-TOTL+l 


A 
A 

DO 100 1-1,14 

READ(1,A)K,B,C,D,E,F,G,H,0 P,Q,R,S T,U 

WRITEc2,2006)NAME(K) ,B,C,DE,F,G,H,O,P,Q,R,S,T,U


2006 FORMAT(IX,A8,FB.oF.3,FS.4,2FIO.4,FIO.OF6.1,FIO.O,FS.I,F
 
6 .3,
A F7.3,F1I.3,FI.3,F9.2) 


READ)12,A2)KB,C,D,E,F,G,H,O,QRSTU0
WRITE( .0 7)NAMEIK),B,C,D,E,F,G,H,pooR,S,T,U 

2007 FORMAT(lX,ABFB.O,F.3,FI4FIO.OF.,FIO.O,FS.I,F


A F7.3 Fl.3,F113F9.2,I) 6 .3, 
100 CONTINUE 

CLOSEUNIT-.DISP-'Kp') 


CLOSElUNIT-2,DISP-'XE~')
STOPC
END 


C
 
C 
 PROGRAM SPLIT.PFN
 
C 
 INPUT 	FILES
 
CC 
 LTERMS.PRE
 
C 


COSTD.PRE
 
OUTPUT FILES
 

C 
 MLOAN.PRE
 
C 
 DLOAN.PRE
 
CAAAAAA 
PROGRAM TO DIVIDE THE CAPITAL COSTS OF THE MANATALI*AAA*

CAAAAAAAAA ANDlDIAMA DAMS FOR SLARATE ENTRY INTO LONPAK AAA*A*A 

DIMENSION Y-AM(8),BINT(18),IGR(18),IDuRc1B)TAMa;(1a)
 
DIMSION J ME(,BI),NUH(18),RYPE(18,D 
 T
 
DIMENSION XH9) 8,9),PM(9),PD9),Y20),PL(2


0 )
 

OPEN (UNIT-1,N; .E-'C0TD.PRE' TYPE-'OLD')
 

DO 10 	1-1,17

READ)1,IO0o)JU. 
 lGIZ2;RAL DATA I COSTD.PRE
 

10 CONTINUE
 

DO 20 	1-1,8
-D)1,}KXlNI),XO0.,>)D(I) [CAPITAL COST DATA
 
( IFOR MAIIATALI AND
 

SU20-SU. -+D I DIA-m- if COSTD.PC"E
 
0 C0 ,IN"JE
 

TOTAL-SU{M9SUID
 

CLOSE(UNIT-1,DISP- KEE )
 

DO 30 1-1,8
 

PM (I)XM(I)/TOTAL 
 IYF-.RLy PECENTAGE OF
PD(I)-XD I)/TOTAL 
 ITOTAL LOAN AMOUNT
 
30 CONTINUE
 

OPD (UNIT-1,NALE- 'LTERMS. PRE' ,TYPE." OLD')

READ (1,A) NLOANS, ¢GRAr,'
 
LOANS=NLOANS*)GRhNT
 
DO 40 I-1,LOANS
 

READ) 1,999)AM(I) 
 IENTRY OF LOAN AMOUNT

AMI)-(AM(I)AOAA6)A245 
 IFROM 	LTERMS.PRE FILE
 

( I) IWITH ADJUSTMENT FOR
 
40 CONTIlTIJE 
 ICURRE24CY RATE 

DO 50 	1-1.10
 
PL(!) 	AM(I)/TOTL


50 	 C.TINUE
 

RD4IND 1 
C
 
C UST READ NLOANS.NGRAHT AGAIN
 

READ A1,
NGRAAATNNNLOAGAS, 


CCCCCCCCCCCCCC CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCECCCCCC
 
C EIrER FACTOR TO REDUCE YEARLY LOANS IF

C A LARGER AMOUNT IS AVAILABLE TihAN NE=ED
 
C
 

WRITE(5,A)'ENTER FACTOR TO DIVIDE YEARLL DRAWS BY'
WRITE(5,A)'DJ'rEER 


1 TO HAVE NO EFFET' 
REA( 5,I FAC 

CAAAAAAACREATION OF MANATALI DAM CAPITAL DRAWS FOR ENTRYAAAAAAAAA
CAAA*A*AA*AAAAA*AAAA*AITO LONPAX MODULEA*AAAAAA*A*A*..AAAAA^^
 



C PROGRAIM )ILOAN. FTN
 
OPEN(UIJIT-2.NA-ME 'MLOAN. PRE' .TYPE--NEW- .CkRRIAGCCOJTROL-'LIST, C INP'fUT FILE
 
WRITE(2.*)lLOAJS ,NGRANT C Mr.OAN. PRE
 
NDRAW - 8 C OUTPLUT FILE
 
DO 60 I-1,LOANS C HUPAY. OUT
 
NF.EGI N-1981 C M~LOAN. DAT
 
READ(.996)IXU().(NAME(IJ)J-1,83,TAMIiT(I).IDUR(I) ,IGRCI), C IICOST. OUT
 
BINT(I),(TYPE(It1),111.3) 
WRITE(2,997)NIUH(I),CNAM(I)3,J),Tj1,8,TAJT(I)1IDR(1),IGR(l), CAAAAAAA-AAAAAA INITIALIZATION AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAk 

*BINT(I),(TYPE(I,l).M-1.3)VITADUP6,0.DRCOAiN(o 
VIRTUALO DUMP6,) IR(0) 1INT(o)LrscO 

KRITE( 2,995)NDRXWDMNINTUP6)MR(0,l-(0,~T~o
DO 70 .1-1,8 DIMENSION FIDMiP(60,20),FYDMP(60),SDUMP(6o,20)) 
XAM(J)-AM(I)APMCJ) DIMEN4SION NUM(25), NME(25,B), TYPEC25,3) 
XA(J)-C>LkH(J)/IOAA6)/245 DIMENSION TAMNT(20),IDUR(20),STNSMT(6O) 
HRITE(2,A)NEEIN,XAkMCJ) IFAC VIRTUAL TNSAMT(60,20) ,SNSAKIT(60.20) 
?NBEGIN-NBEUINT1 1=RTP
 

70 CONTINUE RE'P L LMN,NPVIc 

60 CONTrINUE OPEN4(UNIXT-2:.utyE - P.LOj.PRE' .TypE.-OLD-) 

AD OFRED(,)~oMIN LICS COMMENTREIN I 

C MUST READ IN NLoA?4S,NJGRANT DO 1001 I.11comJ 
REROC .A )NLOANS .NGRAN!TS REhD(2,l005)jUz1X 

CA..AAAAACPXEATIONJ OF DIAHA DAM LOAN DRAWS FOR ENTRY INT! LONPAX.AAAAAA 1001 CONTINUE 
1005 FOR hT(A!) 

OPE4(UN IT- 3. NtYX- *LOAN. PRE' .TYPE- I3MV , CARIAGEECONTROL'LlST') DO 2 X-1,60 
STNSHTC)-O.0O
 

VDRAW =8 DO 1 1-1,20
 
WRITE ( 3, A ) NLOANS , NGRANT FIDmP(x.I) -o.oo
 
DO 80 I-1,LOANS SDUMP(K,I)-O.oo
 
14BECIN =1981 SNSAMTCY..I)-o0O

READ( 1 , 996) 1;UM(I) . (NAME (I ,J) ,J -1 ,8),TAMNT ( I IDOUR( I IGR(1 7
TSAMT IK, 1 0.0 

+ BINT(I).CTYPE(I.H),MH1,3)1 CONTINUE 
WRITE(3,997)NU1CI2 .NAMKE(I,.1).J-1,8) ,TANNT~I) .IDURCI) .IGRCI) , 2 CONTIrNUE
 

*BINT(I).(TYfPE(1,M),M-1.3)
 

ViR I E ( 3, 9 95 ) NDRA WCA..IAAAAAA USER pROMPT FOR ECHANGJCE AND DISCOUNT RATES AA..kAA 

DO 90 J-1,8 WRITE(5,605)
 
XAM(J) .AMI1) APDCJ) N/R -245
 
XAM(J)-tXAHM(J) IIOA*6) i245 700 COlrTINUE
 
WRITE(3,A )NBEGINXA?-(J) IFAC WRITE) 5.607) 

90 ECONINUNEGN 
 READC(5,625,ENRR700) IXR
 
90 ONTNUE701 CONTINUE 

80 CONTINUEIFCIXR.EQ.'N' )WITE(5,A)'PLEASE E3;TEN NEU EXCH{ANGE RATE, 
80 COTINUEIF'(IXR.EQ. 'N')READ(5,683,ENRR701)NXR 

( 12 ;TAMNT ( I) KXR995 FORAT(11)TA-MlT 

IPJDUR-204o
995 FORMAT(1IX,162l,2I,1,XF.,X32


996 ORJAT(2.1.8A2F6.,1X12.X.121X.5.41X.A2)DISCP-.05
 
997 FORMATCI2.XBA2,F6.2X,12.1X.12,lX.F5.4,1X,3A2) 703 CONTINUE
 

998 FORMAT(19XF62 HRIT(5,A)'IS THE DISCOUNT PATE 0.05 IN; DECIM.AL FORM 7 (Y/N)' 

9990 FORMAT(1X.62 READ(5.625,ENR703)AH 
100 FOMATA22704 CONTINUE 

IF(AW.EQ.N'1'WRI=E(5,A)'ENTERNEWJ~ RATE (Xl00) 3 
CLOSEUNIT,DISP-i=') IF(AN.EQ. N ;READ(I5. .ENR704 )RATE
CLOSE(UNIT-2,DISP-*KEP) IF(AW.EQ. 'H')DISCR-RATE 
CLOSE(UNIT-3.DISP-'Km') NPVIC-O. 00 

uSTOP 
END ~OPENCUIJUIT-I.,NAME-.MPAY. OUT' .TY'PE=1DNEW) 

REA.D 2,A )LOAN,ICRAJ;T 
LOANS-LOAN.-iGRAz;T 
DO 77 L-1.OANS 

http:IF(AW.EQ
http:IF(AN.EQ
http:FORMAT(1X.62
http:DECIM.AL
http:ORJAT(2.1.8A2F6.,1X12.X.121X.5.41X.A2)DISCP-.05
http:COTINUEIF'(IXR.EQ
http:SDUMP(K,I)-O.oo
http:STNSHTC)-O.0O
http:SNSAKIT(60.20


READ(2.610ONUtL). INAKEtL.J) ,J-1,B).TAMNr(L),IDUNL)oIGH(LI bjIr(L).
 
TAMIT (L X)- A
TAMNT L) 
 IF(LNSTR(XQ.LGE.LOPKMIGR-LNSTR(KQ)

KQ- O 
 IF(LNJSTR(KQ) .GE.LOP)ILNDR-LNSTR(KQ).LNDUR(KQ)-I
MQ-0 
 34 CONTINUE
 
DO 10 1K-I,10 IZ0
 
LNSTR( IK)=0 Cs$$$$$$$$$$$$$$$es$$sess-esOssss$$$$$$$$$$$$$SS$SS $$$SSs
 $

DO 11 3-1.60 
 C LOOP DO 41 CALCULATES TDIE JJNUAL TOTAL PAYMENTS (DUMP) AND INTEREST $
DUMPJ.IK)-0.00 C PORTIONS (FIDMP) FOR THE DRAWS ON LOANS. THE FORMULA IS TlAT OF A $11 CONTINUE 
 C HARD LOAN. FORMULA FOR SOFT LOAN CALCULATION WOULD BE INSERTED IN $

10 CONTINUE C THIS LOOP AND T IE INDIVIDUAL FORMULAE WOULD BE SELECTED BY REFERENCE $735 CONTINUE C TO THE VARIABLE "TYPF" CONTAINED IN LTERMS.PRE. FOLLOWING THIS $READ(2.AERR-705)NDR 
 C INITIAL CALCULATION OF TOTAL PAYMENT AND INTEREST ACCOUNTING WOULD $IF(TYPE(L,I).EQ.' G0)GO TO 42 C HAVE TO KEEP LOANS TYPES SEPARATE UrTIL PRINCIPAL SEPARATION FROM $
IF(BINT(L).EQ.O.O)GO TO 43 
 C TOTAL PAYMEN;T HAD BEEN ACCOMPLISHIE. 	 - $ 

42 IF(UDR.GT.O)GO TO 55
 
43 LNDUR(K)-O
 

AMnTCK)-0.00 
 DO 41 J-KIIGRILNDR
 
LNSTR(K)-0
GO TO 77 	 Iz-IZl
ZZI


55 	 DO 30 K-lDR 
 DUMP(J,K) (KJT(K)ABINT(M))/I-(IiBIT(M) )*(-LIDUR(K)))
706 CONrI NUE DYN-(1i-C(IOIJT~( M) ,,(-I,))/BITf(M)

7069 	 FOZRlATEIX,2 
 FYDMP(J).(A2.r.(K)-)DUMJ.PJK)ABYN))/(l+BINT(M))AAC-IZ)691 	 FORMAT(IX.A2) 
 IF(FYDMP(J).GT.-O.0005.AND.FYDP(J).LT..0005)FYDKp(J'j.0O.
 

IF(rYPECL.) .NE.* G )READ(2.A.ERR.706)MHZLMN 
 IF(IZ.EQ.I)FLREDJJJrr(K)-FYDMP(J)

IF(TYPE(L,I1).EQ." G')READ(2,,ERR-706)MNZ.LMN 
 IF(IZ.GT.1)FLRD-FYDMPJ-1)-FYDP(J)

IF(TYPE(L,I).EQ.- G')IJK-0 
 FZ-DUMPIJ,K)-FLRED

LNDUR(K)-IDUR(L) 
 FlfMP(JM)-FIDMP(JM)iFZ

AJI.'T(K) =LMJJAI. 1OOO0OO.00 
 41 CONTINJUE
 
LNSTR(K)- Z-1 1 )+ 
 40 CONTINUE
 
INDX-LNSTR)(K)

IJK-IDUR{ L I IGR(M) 
 CAAAAAAAAAAAA AGGREGATION ROUTINES AAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
 
WRITE(I.640)MIJK.LMN.MIJZ,IGR(M) 	 t,

TNSAHT(IX, L) -NT) {DO 
 50 J3-1,60
 
IF(TYPE(L,I).EQ." G')SNSAIT(11DX,L).AHNT(K) 
 DO 51 K-1,10

IF(TYFE(L,l).EQ." G)AhT{K-O.OO SDUMP(J.M)-SDU'JPIJ M)+DJMP(JK)

IFITYPE(L,I).EQ.• G')GO TO 30 
 51 CONqIl.'UE
DO 31 Z-INDX,60 
 5 0I,3
 

Do 31Z-I~x,6OTDUMP (JI -TOUMP(3)tSDUMPY(J,H)IFPEL, .I,. "G")SNS iT(Z,L)SNSAMT(Z,LAMIT(K) 	 50 CONTINU" U
 
31 COlNINUE
 

IBASELNSTR(K) 
 77 CONTINUE
 

DO 52 J-1,60
C$ I$S$IS $S. S$$,SSS$ S ... SS SISG$$ SS$$$SS$$S$$$$$S$S$$ FYDMP(J)-.00
C LOOP DO 29 CALCULATES THiE INTEREST PAYiENT DURING THE GRACE TIME. $ DO 3 (J ) -. 0CG~s$$$sses$$$G$ G$$$$$$S$$$$$$S$$$$$$$$$$$$$5$$$$$$$$DO 53 K-1,LOANS 

M 

DO 29 N-IBASEITOP 53 CONTINUE
 

FYDtMP ( J -FYDMP J I+FI DMP (J,K) 

F D M".P NL) FIDMP N L) * F T(K) BI'T(L)) }NPVIC 	 NPVIC (FTP3) /((+ DISCR)AAJ)) 
29 CONTINUE 	 52 CO1NTINUE
30 	 CONTINUE CAAAAAAAAAAAAAWRITE DISCOUNTED TOTAL COST OF LOAS**AAAAAAAAAAAAAAAA.AAA 

IF(TYPE(L..EQ.- G)GO TO 77 
 WRITE(5,A) PLEASE COPY ON PAPER THE DISCOUNTED COST OF THE'
 

CAAAA*A,AAA* PAYM"ENT AND INTEREST CALCULATIONS AAAAAAAAAAAAAAAAAAAAAAAA WRITE(5,A)'M DAM LOAN CO1TS THIS COST MUST BE ADDED TO I 
WRITE(5,.)AJOINT COSTS %?,'DINPUT DURING THE USER FEES CALCULATION, 

DO 40 K-I,NDR HRITE(5,.i'THE INTREST COST WILL BE CONTAINED IN FILE MCOST.OUT" 
LOF-0 
 OPEN(UNIT-3.NAME-'MCOST.OUT .TYPE-'NEHi')

KMIGR-0 
 HRITE(3,-) MCOST.OUT"
 
to-KQ*l tMITE(3,A)' DISCOUN1TED COST OF LOANS FOR mANATALI DAM'
 
IFCKQ.GT.I)GO TO 33 WRITE(3,A)'A^ ,NPVIC


)

32 	 Y.MICR-LNSTR(I1)IGR(M) CLOSE(UIT-3,DISP-'SAVE*


ILIDR-IGR(M)*LNDURKQ)*LIJSTRKQ)-1 WRITE(5696 fNPVlC
 
GO TO 34
 

33 IFLNSTRQ).LE.LjNSTR(I))G0TO 32 CA A*AAAAAAA LINK TO RFACr. FILE TJJROUH LOAN.DAT AAAAAAAAAAAAAAAAAAAA
 

LOP-LNSTR( I )+IGR(M)

IFLjjSTRK(]Q).GT.LSTR(i).AD.LJSTRKQ).LT.LOP)KMIGR-LCP 
 DO 71 K-ILOANS
 
IF(LNSTROKQ).GT.LNSTR1).NJJD.LNSTR(o).LT.LOP)ILNDRLOPLNDtR(KQ) IF(TYPE(KDO).EQ." C-)G0 TO 71


DO 70 J-1.60
 

http:IF(TYPE(KDO).EQ
http:IF(TYPE(L..EQ
http:FYDMP(J)-.00
http:G)AhT{K-O.OO
http:IF(TYFE(L,l).EQ
http:IF(TYPE(L,I).EQ
http:1OOO0OO.00
http:IF(TYPE(L,I).EQ
http:IF(TYPE(L,I1).EQ
http:IF(FYDMP(J).GT.-O.0005.AND.FYDP(J).LT..0005)FYDKp(J'j.0O
http:FORMAT(IX.A2
http:AMnTCK)-0.00
http:IF(TYPE(L,I).EQ
http:DUMPJ.IK)-0.00


IF(SDUHP(JK).GT.O.O)SDUMP(J,K)-SDUPtJ.K-t*lJM(J.I 	 -]t22100

70 CON-TINUE ISET- 2100 
ICD3.6000 

71 CONTINUE ICD4-4304 

710 CONTINUE 7 CD5 3005 
NYEA S-50 ICD6-5005 

MESAGE-4 DO 75 IL0ANS.2 

NACC-4LOANS 6ALOAJS,4AIGRAIIT( (LOAN )12)A4 ICD2-ISET*. 
ISET- ICrp2 1 

° 

OPEIIUNIT-4,NAHE-'LOAN.DAT'TYPE-'Nl'CARRIAGECONTROL'LIST')HR1T:(4,90).ESAENYARSIF((TYPE(Koj).EQ."WRITEI4,690)]HESAGE, NYEARS 
IF(iTYPE(K,1).NE." G').AJD.(TYPE(K 1.I).NE. G'm)GO TO 81

G'}.AhND.(TYPE(K I,I).EQ." G'))G0 TO 82 

WHITE(4, A - AAAA A AAAAAAA^ *AAA AA& ^A*^ CAAAC 

WRITE(4,)'ACCOUNT OUTPUT FROM HLOANo i DAM D:SCOUNT RATE" ,DISCR 
HRITE(4,A)'CONVERSION FACTOR USED EQUASa •.NXR 
WIT(4, ) "AAAAAAAAAAAAAAAAAAAAAAA, AAAAAAAAAAAAAAAA"
Do 76 J-1,NY-ARS
,OITE 4°,692)JIACC 

C 
C 
C
C 
C 

HANDLE CASE HLRE FIRST 15 GRANT AND SECOND IS LOAN 
TnIS CASE DOES NOT OCCUR 
ALL LOANS COME FIRST
THIS CASE ONLY REACHED A'7 END OF LIST ON LAST LOAJ 

IT4 IFTYPE(K,),EQ." G'),D.(TYPE(K+1,1).N E." G'f)GO TO 83 

C IANDLE CASE HfERE FIRS IS LOAN SECON Is GRANT 

C DEBIT 5201 
C THE DO 73 LOOP EN-TERS THE INTEREST EXPENSE FOR THE L(ANS. 

:INCREASE EXP. CREDIT NOTHING. $ IDC4-ICD4+1 
C DEBIT 3010sLIQUID EQUITY. CREDIT IO1O:DECREASE CASH2. WHRITE(4,694)ICDI,'1SAo)J.x,ICD2,ICD3 UMICD3 

WRITE (4,694 )ICDI, TNSAYTr(J ,K* 1, ICD5ICI y,TljSAmr(J.XI ) 
ICD4 

GO TO 87ICDI 5200 

51 CONTINUE
C
ICD2O-010
ICD-3010 


ICD3-3010 	 C CASE OF TWO LOANS
DO 73 KH,L0IJJS,2 	 WRITE(4.694)ICDI,TSZ.(T3JK),ICD2.ICDI1ThSFJ r(JK+1),ISET 

GO TO 7 
NSET-ICD1+1 82 CONTINUE 
HRIIE(4,694)ICDI,FIDHP(J.K),ICD4,NSETr,FIDMP(J,K-I).ICD4 C CASE OF TWO GRANTS 
WHRITE(4,694)ICD3,FIDMP(J.,K),ICD2.ICD3,1IDMP(J,K*I ),ICD2 KIK 

ICD1-ICDI-K 


ICD1-ICOD-K 	 DO 86 IS-1.2
 
73 CONTINUE 	 IC04 - ICD4+1WHITE(4,694ICD6,TNSAT(aKI ),ICD4.,ICDI, T'SJT(J ,KI), 

C$$$$$$$$$$$$$$$$$$$$S$$$$$$$$$$$$$$$$$$$$S$$$S$$S$$$$$$S$$$$$ 	 ICD5
 

C THE DO 74 LOOP EN1TERS THE PRINCIPAL EXPENSE FOR THE LOANS. $ KI-KI+1 
C DEBIT 5005:INCREASE 30INT CAPITAL EXPENSE. CREDIT NOTHING. $ 86 CONTINUE 

C DEBIT 3010:DECREASE L EQUITY. CREDIT 3n05:IIJCRF-ASE C EQUITY. $ GO TO 87 

C DEBIT 2101:DECREASE LIABILITY. CREDIT 1010t DECREASE CASH2. $ 03 CONTINUE 
C555$5$$5555555555555555$$$$$$S5555555555555555S$$5555$55$$$S$S$S 5 
 C CASE WHERE FIRST TYPE IS GRANT SECON IS NOT 

C THIS CASE ONLY OCCURS AT END OF LIST. 
ICD1-5005 C NED ONLY TO WHITE OUT GRANT 

ICD4-ICD4+1
ICD2-6000 

ICD3-3010 	 HRITE(4,694)ICD1,TN.k{T(JX),ICD5ICD6,TJSAT{r3,K), 
ICD4 -3005 	 & ICD4
 
ICD5-21 00 87 CONTINUE 
ICD6-1010 75 CONTINUE 
DO 74 M-I.LOANS,2 76 CONTINUE 
ICD5-ICD5+M 
ISET-ICD5+1 CAAAAAAAAAAAAA^A TPJNSFER TO PAYDAT.OUT AAAAAAAA AAAAAAA *AAAAAAAAAAA 
(RITE(4,694)ICD1,SDHMP(J,M),ICD2,ICD1,SDUMPJ.Mt1),ICD2 
IRITE(4,694)ICD3,SDUP(J.iM),ICD4.ICD3.SDUMP(J.M+I|,ICD4 DO 60 I-1,LOANS 
WRITE(4,694)ICD5.SDUMP(J, ).ICDGISETSDUMP(J,3M*),ICD6 KRITE(1,655)I 
ICD5 ICD5-M IIRITE (1,660) 

74 CONTINUE 	 DO 61 J-1,60 
IYR-1980+J
 

C$$$$$$$E$$$$$$$$$85555555555555555555555555555555555S555555555555 DO 63 M-1,60
 
C THE DO 75 LOOP ENTER3 LIABILITIES VALUE AND GRANT REVENUES. $ SIJSATIT(MI).SNSAMT(M.I)-SDUtP(J.I)
 
C DEBIT 1005:INCREA-SE CASH1. CREDIT 2101+:INCREASE NOTES PAYABLE.$ 63 CONTINUE
 
C CREDIT 4305 :INCREASE GRANT INCOME. DEBIT 5005. $ TPYmT-FIDMP(JI)+SDUMP(J.I)
 
C DEBIT 1005:INCREASE CASHI. CREDIT 3005:INCREASE C EQUITY. $ HRITE(l.665)IYRSNSAJT(J,I).TPYM.4ToFID.MP(JI).SDUMPJI)
 
C$$$SSS$$$$$$$$s$$$$$$$s$$$$ $$$$S5 $$$$$$~$$$$$$555 	 61 CONTINUE 

60 CONTINUE 
ICDI-1005 	 WRITE( 1,670) 

http:y,TljSAmr(J.XI


DO 62 K-1.60 

IYR-1980,K 

IF(TDUe(K).LT.FYDMPK))TDUMP(h)-TDUMP(K)FYDMP(K) 
N4RITE(I.675)IYRTDUMP(K.FYDMP(K) 


62 CONTINUE 


NRITE1,696)NPVIC 
CLOSE(UNIT-I,DISP-'KEEP') 


CAAAAAAAA^AA^ COMPLETION OF LONPAA.FTN PROGRAM AA-A-AAAAAAAAAAAAAAAAAAA 

600 FORMAT(12) 

605 FORMAT(T3,'THIS PROGRAM GEIIERATES A REPAYMENT AND INTrlEREST*, 


t !,T3,'SCHEDULE FOR SENEGAL RIVER PROJECT FINANCING.',//) 
607 FORMAT(T3, 'ARE AMOUNTS EDPRESSED IN -CFA- AT ANl EXCHANGE RATE'. 

" IT3,'OF -245- APPROPRIATE? (Y/N) 7 ",6) 
610 FORMT(2,1X,8A2,F6.2,1X,12,IX,12,1XF4 .4,2X,3A2) 
615 FORtT(IX,12IX,A2,F0O.2,IX.12.IX,I2,1XF6.4,IX.3A2) 

625 FORMAT(AI) 

630 FORPT(T3,.'O. ,2X, 'SOURCE' 11X,.AMOUNJT(X OAA6)',2X.'DURATION" 


+ 2X,'GRACE'2X,'INTEREST',2X,'TYPE',/) 

635 FORHATT3,I2,2X,BA2,2X,FIO.2,BX.12,BX,I2,4X,F6.4,6X,3A2,//) 

640 FORAAT(1X,T3 'LOAN 4',12,3X,'DUR-'°12,3X,' AOUNT-',FB.2,3X, 


" 'BEGINS: ',14,2.,'GRACE- ',12.!) 
655 FORm-AT('1',T3,'LOAN 1',13,/) 
660 FOR$A'(T2,'YEAR' ,3X, 'LOAN BALJJCE(EOY) ,4X,'FAY.ErT' .9X,'INTEREST', 

"5 11X,PRINCIPAL') 

665 FORT(T2,I4,3XGIS.8,3X,G15.B,3X,G 5.8,3X,Gl5.S) 
6-0 FORMAT(X,//,T5,'AGR)GATE LOAN DATA FOR SELCE COMBINATIONS' ,I. 

+ /,T2, "'EAR'.4X, 'TOTAL PAYME2;TS ,'.,'TOTAL IrTEREST CHARGE',)675 FORMAT(T2.I4.5XGI5.B,1OXG15.8) 


694 FORMAT(2(IX,'D',I4,Fl5.2,'C',4)) 

680 FORMAT(I5) 

683 F0.uMAT(I3) 

692 FORMAT'YEAR',2XI5,2X,14) 

688 FORMAT(1-4,1IX,14) 

690 FORMAT(214) 

696 FORMAT(I,'I'NET PRESENT VALUZ 

CLOSE(UVIT-2,DISP 'SAVE') 

994 CLOSE(U:JlT-4,DISP-'*Y')

999 STOP 


OF INTEREST CHARGES- ".G15.8) 

CAAAAAAAAAAAAAAA AEND ,A&AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 


C PROGRAM ACCOUN.FTN 
C FORMATS OUTPUT FROM PROGRAM pkEACC.pTN INTO 
C INCOME STATEMENT AND BALANCE FHEET FORM 
C INCOME STATEMEN4T ACCOUNTS ARE SEPARATE FROM BALACE SHEET 
C ACCOUNTS. NO CALCULATATIONS ARE PASSED ET7WEEII INCOME
 
C STATEMtENT AJD BALANCE SHElT
 

C *AAAAAAAAAAAAAAAAAAAAAA. 
 AAAAAAA AAAAAAAAA*

C
 

C 

C 


C 

C 

C 

C 
C 
C
 

.
 
C SUMREV -

C XLT 
C 
C XLAB 
C 
C XNET 

C VALUE 

INPUT FILES
 
ACCOUN.PRE
 
VALUE.DAT
 

G'7PUT FILES 
HEADS.OUT 
ACCOUN.OUT 
SUMMAR.OUT 

DOUBLE PRECISION VALUE(5,5,22)
 
DOUBLE PRECISION ACCUM{(5,5,22),SUMREV,ACCREV,SUmLxpACCEp 
DOUBLE PRECISION )0DETBAL(5,5,22),SUA,SUML,SUME 
DOUBLE PRECISION SUMA)',SUMLPSUMEPDIFFADIFFLDIFFE
DIMENSION ICOUN2 S5]ICOUN35,S),NACC5,522) ,IOUT25)
 

VIRTUA.L XLABI(5.5,22),.XLkB2(5,5,22),XLAB3CS,5,22) 
A a-AB4t5,5,22),X.AB5(5,5,22),>xaB6(5,5,22) 
1 ,U--AB7(5,5,22), .XABB(5,5,22) 

DIM.ENSION LCOM(401
C 
C 
C 

AAAAAAAA*AAAAAAAAAA.AAAAA.IAA,.A.AAAAAAAAA
 

.
 
-

.
 
s 

-


-

-

-
-

-


LIST OF MAJOR VARIABLES
 

ACCUMULATED TOTAL EDX'JDSE
 
ACCUMULATION OF ARRAY VALUE,USED TO STORE
 
ACC LATED VALUES FOR OUTPUT ON INCO.E STATD ET,
 
ppJIOUS B-ALANCE FOR OUTPUT OF ALNCO.,E SBRTT 
ACEULAT TOTAL REVFUE 
BALA=CE FR OUTPUT ON BALA2NCE SKT.ACCtflJI.A TOTALS 

NET CHARGE IN TOTAL ASSETS 
:.ETCHAJNGE IN TOTAL EQUITY
 
NET CHANiGE IN TOTAL LIABILITIES
 
ARRAY CON:TAINING NUMBER OF MAJOR SUBDIVISIONS
 
FOR EACH OF TiE 5 MAJOR DIVISIONS D:MENSIONED FOR 5 
ARRAY CONTAINING RUMBER OF DIVISIONS WITHIN EACH 
OF THE SUBDIVISIONS (EXA.MPr' NUM'BER OF LOANS UNDER 
LONG TERM LIABILITY)DIME2JS 0UED FOR 25 
ARRAY CONTAINIG WHEN OUTPUT IS DESIRED 
COMMENTS AT BEGINING OF DATA FILE
 
ARRAY CONTAINING ACCOUNT NUMBERS CIJ,K)

SUM OF ASSETS SUM OF VALUE(1,JK)FOR ALL J AND K 
SUM OF PREVIOUS ASSETS 
SUM OF EQUITY 
SUM OF PREVIOUS EQUITY 
SUM OF EDGENSES 
SUM OF LIABILITY
 
SUM OF PREVIOUS LIABILITY
 
SUM OF REVENUE FOR YEAR
 
REALS USED TO READ IN 4 CHARACTERS OF THE ACCOUNT 
DESCRIPTIONS 
1-8.ARRAY CONTAINING ACCOUNT DESCRIPTIONS 
4 CH.RACTERS EACH, 32 TOTAL CHARACTERS
 
NET INCOME FOR YEAR 
ARRAY CONTAINING PUSTED VALUES READ IN FROM
 

C 


C
 
C 

C 

C 

C 
C 

C 


C 
C 

C 

C 

C 
C 
C 

C 

C 
C 

C 
C 

C 
C 
C 
C 
C 
C 

ACCDIP 

ACCUM 


ACCREV 

BAL 

DIFFA 

DIFFE 

DIFFL 

ICOUN2 


ICOUN3 


OUT 

LCOM 

NACC 

SUMA 

SUMAP 
SUME 

SUMP 
SUMEXP 

SUML 

SUMLP 




A"'"?.l-ftI304ILI, ILI. IJLJ I -ALI0, 
VALUC.""
c GO TO 5

AC C 
C 

C
C 
20 CONTINflUE

C !FUjUM.NE.L2)GO TO 30 
C 
 L2-L7-100
 

IL2-IL2I1
 

IL3-1C ZERO VALUES ICOUN2( ILl -IL2 
ACCREV-0.0 ICOUN3 fl.,oIL2)-IL3 
ACCEXP-0.0 NACC(II,IL2,IL3)-INUM 
SUM.h-0.0 XLABI C ILl , IL2 ,IL3) -XLT 
SUML0.0 XLAB2(ILl , IL2,IL3) XLT2 
SUME-0.0 XLAB3(ILI 1IL2,IL3I-XLT3 
SUMAP-0.0 XLAb4(ILl,IL2,IL3) - LT4 

XLAB5( IL1 ,IL2,IL3)=XLT5

SUMEP-0.0 ILl. IL2 IL3) =LT6
 

0LAB6(
C XI.AB7{ILI,IL2,L 3)-XLT7 
READ IN YEARS FROM BcItING THATC XI.J.B(ILI,IL2"IL3)=XLTB
PRINTED OUTPUT IS DESIRED
C GO TO 5
 

HRITE(5,3000) 

FORMAT(IX,'PROMPT FOR USER TO DJTER I -ICH YEARS TO PRINT' 

C
 
c3000 

A " OUTPUT ",/,X,'ENTER UP TO 25 INTEGERS IN ASSENDING ORDER', 
30 CON'T1VUE 

A , IX, "INDICATING YEARS FROM Tl{E BDGINING TO PRINT'.1. 
IL3-IL3+I 

A IX,'NUMBERS OF YEARS TO PRINT 7 10' ,1, 
ICOUNI3(IL1,IL2)-IL3


A lX,'INTEGERS ? 1,2,3,4.5,10,20,30,1;0,50 WILL PRINT YEAR' NACC( ILl, !L2, IL3) -NUM 
A ' 1MD ETC. 

YLAB1 (ILI, IL2,lIL3)
0 /,IX,'uMB3ER OF YEARS TO PRINT 7'.$) XLTI 

YJ.AB2 (ILl, IL2, 1L3)-)T2

READ 5,*)NOUT 
 XLAB3 C ILI,lL2 *IL3) -XLT3
 
WRITE(5,3010) XL.B4 CILl, IL2, IL3)-XLT4 LYLAB5 (IL, IL2, IL3) -XLT5
3010 FORMAT( IX, 'INTEGERS 7' ,$)READ(5,) {IOUT{ I .I-I ,NOUT) 
 Li

XLAB6 ILl, IL2 IL3) -)JT6 
C XLAB7 (ILl. IL2, IL3 )-rT7

OPEJ( UNIT- ,NAVM- 'ACCOUN. PRE' ,TYPE- 'OLD') 
)a-kR(ILl IL2,IL3)*Ya.TB 

OPEN(UNIT-3,NAME.'ACCOUN. OUT' ,TYPE-'IE,' 
GO TO 5
 

c
READ{I .*)LTIT 

C
DO 3 13-1 LTIT 

999 CONTIJUCREAD(C15002)LC 


CLOSE(UNIT- 1,DISP-'JP')
3 CONTINUE 
5002 FORMATA2)
 OFfNCUNIT 2,NAME- 'VALUE.DXT TYPE-'OLD')
° ILl-1 
 OpE4 (UNIT -I ,NN!1E'")-CADS. OUT' ,TYPE- 'NEr 

IL2-1 RAD(2,A)LTITLEIL3-0 
 DO 960 1960=1,LTITLE

LI-2000 
 READ(2,5011)LCOk.
L2-1100 


S-,MITE(h5012 )LCOM

C 
 960 CONTINUEC CLOSE(UNIT-1.DISKP'YEP')5 READ(l,1000,END-999)1;JM.XLTIXLT2.XLT3,XLT4, 

A XLT5 ,XLT6 .XLT7 ,XLT8 C 
C 0PIJ SUM-MRY DATA FILEIFN IM.NE.LI)GO TO 20 

OPEJ(UNIT- I,INAM.E-" SUM.AR. OUT' ,TYPE-"'iV)L2-LI 100 
HRITE(iA)" DATA FILE SUMI.AR.OUT'

LI -LI*1000 

ILI-ILI+] RITE(I,^)' ALL VALUES IN 1979 CFA X I.E9'
 

IL2-i WRITE0 ,2115)
 
1L3-1 2115 FOR:IAT( IX, YEAR' 4X, 'CHANiGE IN' BX,'LIQUID'.9X,
 

'CAPITAL',9X,'CAPITAL',9X,'LIQUID •SX.'CAPITAL' ,,^ICOU2(1LI)L2
I COUN2 { ILl IL2) IX,BX. 'LIQUID ASSETS' ,4X,'ASSETS' , 9X,"ASSETS" •10X* 
IACU( IL, L2 IL3-

A LIABILITIES',5X,'EQUITY'.9X,EQUITY) 
NACCC(ILI,IL2.1L3)- NUN c YE kR -I 
XLAB2 (ILl ,IL2.IL3)-XLT2
X LAkB 2 IL ,I L 2 IL3) - T 2I 


DO 970 IJYEAR-1.50XL.AB3(ILIIL2,1L3)-XLT3 
>LAb4 CILl,IL2, IL3)-XLT4
 

DO 100 11001.5

XLAB5(ILI,IL2,IL3)-XLT5 
 I2E3JD=ICOUN2( II00)
XLAB6( ILlIL2.IL3)-XLT6 DO 105 1105-1.12END
 
XLA.7( LIlL2.1L3)XLT7 


http:IJYEAR-1.50


110 


105 
100 


5010 

5011 

5012 

1000 

5000 

C 

C 

1105)
 
Ci 110 I110=1.I3END 

READ(2,5010,FND-990(VALUE( 1100, 105.Ill0) 


131VD-ICOUN3( o100. 


ISIGN-I 
IF((I100.EQ.1).OR.i 100.EQ.5))ISIGN--I 
VALUE(II00,1105,110)I SIGNAVALUEI100.1105.1110i 

CONTINUE 
CONTINUE 
CONTINUE 

READ(2,5011)IY 

FORMATC4X.F15.2) 

FORMAT(4A2) 

FORMAT(CX,40A2) 

FORMAT(I4.2X,8A4) 

FORAT(1XI4,X,A4) 


CAAAAAAAAAAAAA.AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 


C 
C START OF INCOME STATEMENT 
C 
C 
C REVENUE SCTICH 
C 
C 

SUMEV- 0.0 
-

IE3J ICOUN2(4) 
DO 200 I-I,IE31D 

VALUE(4,I,1)-0.O 
XfJ3D-ICOUN3(4,I]

DO 205 K-2,KE2jD 

VALUE(4,I,1)-VALUE(4, I,I),VALUE(4,I.K) 


ACCUH(4,IK)-ACCUM(4,IK)tVALUE(4.I,K) 
205 CONTINUE 

ACCUM(4, ,1 })-ACCUM(4.I,I)]+VALUE(4,I.) 
SUKF.EV-SUMREV+VALUE(4,I,1) 

200 CONTINUE 
ACCREV-ACCREV SUHREV 

C 

C 
C 
C EKPENSE SECTION 
C 
C 

SUMDP =0.0 

IEND- ICOUN2 (5) 

DO 210 I-I,IENPI 
VALUE(5.I,1)-0.0 

.REND-ICOUN3(5,I) 
DO 220 K-2,KEND 

VALUE(5.I,1).-VALUE(5,I,1)+VALUE(5,I,K) 
ACCUM(5,IK)-ACCUM(5,I,K)+VALUE(5,I,K) 

220 CONTINUE 

SUHEXP-SUMEXPtVALUE(5,I.i) 

ACCUM(5,I,1)-ACCUM5,I,1)+VALUE5,I,1) 


210 CONTINUE 

ACCEXP-ACCEXP+SUMEXP 

XWET SUMREV- SUME P 


C
C 

C 
C E2D OF 

C 

C 
C START 

INCOME STATEMENT SECTION 


AAA ,AAAAAAAAAAAAAA 


OF AALANCE SHEET SECTION 

AAAAAAAAAAAAAAAAAAAAA 


C
 
C
 
C 

C 
C 

C 
C 

C 


410 

400 

C 
C 


430 


420 


C 

150 


440 


C 

C 
C 

2000 


THE ARRAY BAL HILL CONTAIN THE NEW) BALANCE 

THE ARRAY ACCUM HILL COTfAIN THE PREVIOUS BALANCE 
THE ARRAY VALUE WILL CCNTNIN THE NET CHANCE 

CALULATE PREVIOUS SUmS 

SUMhP SUMA 
UHLP-UML 

SUMEP-SUHE
 
ASSETS
 

IEND-ICOUN2(1) 
DO 400 I-I,IEND 
VALUE) 1 * 1,1)-0.o 
KEND-ICUN3(1,I) 
DO 410 K-2,YJMD 
VALUE(i ,I1 VALUE(I,I,I)1-VALU]E(1IK)
 
ACCUm1,I ,K)-EAL(1I,K)
 
BAL)I .K) .AL( 1,K)iVALUEC 1,K)
 

CONTINUE 
ACCUM( I.I,1)- BAL(1I,,1) 
BALd iI•1)'EAL{ I 1) +VALUE1.I"1)
 
SUMA-BUt.JAtVALUE( 1, I, 1)
 
CONTINUE
 
DIFFA.5U-5SUX. P 

LIABILITIES
 
ID.1- ICOUI12 (2) 
DO 420 I-1,IEND
 
VALE(2,I,I)-0.0
F (2D- 1)ICOUN3 (2, 


DO 430 K-2,KED
 
VALUE(2I,1) -VALUE(2,I,1)+VALUE(2, I -K)
 
ACCUM(2.I,K)-BALt2,I ,K)
 
BAL(2,I ,K)-BAL(2,I,X)+VALUE(2,I,K)
 

CONTINUE
 
ACCUm(2,I.1)-BAL(2,I,l)
 
BAL(2,I,1)-BAL(2,I,i)}VALUE(2,I,1)
 
SUML-SUML*VALUE(2,1,1) 
CONTINUE 
DIF'L- SUML-SUMLP 

EQUITY
 
I DJ ICOUN2(3)
 
DO 440 I-I,IEND
 
VALUE( 3, , 1 ) * 0.0
 
KoD-ICOUN3(3,I)
 
DO 450 K-2,Y.END
 
VALUE(3, I, 1)-VALUE(3, I, 1) +VALUE 3, I,K) 
ACCUM(3,I,K)-BAL(3.I.K)
 
BA (3,I,K) -AL( 3, IX)+VALUE(3,I ,K) 
CONTINUE
 
ACCUM(3,I,I) -BAL( 3,I, 1)
 
BAL(3,I.1-)EL(3,I,1)tVALUE(3,I.1 
SU.E-SUKEtVALUE(3,I,I)
 

CONTINUE 
DIFFE-SUME-SUEP 

IF(NYEAR.NE.IOUT(IYEAR))GO TO 965 

I YEAR- IYEAR 1
 
WRITE INCOME STAXTHMENT
 

TCAAAA3AAAAAAAA^AAAAAAAA
WRITE(3.2000 _NYEAR 
FOrtMAT(25X,'INCOME STATEMENT FOR 
. ENDING' ,16. ALL VALUES IN 1979 
WRITE( 3,20fl2) 

YEAR',
 
CFA X 1.F9 "
 



2002 FORJAT55X, "ANNUAL AtglOuV7' .32X, ACUULA*11U AMVtIUr I ID~iIC00N212 I
R)TE(3,2010)SU.RE-V/1.E9.ACCREV/1.E9j DO 475 1-1,IEJD
 

2010 EO1tAT(X'REVENUEUE .47X.F5.3,30X.F5.3, ) NRITE( 3,2060 )XA B1 2.I.1) .XLAB2(2,1,1 *XLAB3 (2 *I.1)
 
IUJD- ICCUJ2 (4;A~A42I1 
 XAS,.)XA62I1,LB(..)
 
DO 300 1-1.IEND )CA-BB(2.I,1) ,ACCUM(2,I,1)/1.E9.VALUE(2,I,1)/l.E9
 
WRITE(3,2015)XLAIzl(4,1,1) ,XJI.B2(4,I1,.XLAB3(4.1.1). P-hL(2,1,1)/I.E9
 

A Xj-?,5(4.I1),V±IJE!4I1)/l.E9.ACCUN(41I)/l.E9 	 DO 480 K"2,KEID 
2015 	 FORHAT( 1X.8A4.22X.F15.3,30X,F15.?)) WRIT-E(3,2070)XLa-B1(2.I,Y),XLAB2(2,1,X),XLAB3(2.IK),
 

YEID=ICOUN3 (4,1) A LAB4(2.i.X) ,XtAB5(2.I,K),XLAhB6(2.1.X)XaLB7(2,.K),
 
DO 310 K-2,KEND AXL.ABB(2,I,X( ,ACCUX(2,..)I1.E9,VALUE(2.l.X)I.E9
 
WIRJTE(3,2020)XLa. BlH4I.X) ,XLAI2(4,I,K),XLA B3(4.I,K). A ,BAL(2,1,Y,)/I.E9
 
XL'XB4(4,1,1),XAD5(4,I,Y.,XLAB6(4,IK).XLA-B7(4,!,N,), 480 CONTINUE
 

A XZB8(4,.IK),VALUE(4,I.X)11.E9,ACCUM(4,I.K),1.E9 475 CONI.7NUE 
310 CONTINUE h-RITE( 3,2090, 
300 CONTINUF C 
2020 F0RHAL;T(6X,EA4 .26X.F15.3,30X,F25.3) C EQUITY 
c ('RITE( 3,2085)SUMePX/1.E9.DIFFE/1.E9,SUKE/ .E:9 
c xl:1SS2085 F0R~YhT(1X,-OI-VS EQUITY' .39X.F15.3,5X,F15.3.5X.F15.3,/) 

VRITE(3,2025)SUMIO(P/1.E9,ACCEKXP/1.E9 IEND-ICOUN2 (3) 
2025 FORMAT(/I,,X,'EXFENSES-',46XF15.3,30X.F5.3,ji 485kl1...XA2.I1xA83I1DOT 

lEND-ICOtJN2 (5) iRT:326)MkI311,UA2311,UB(,,)
 
DO 320 I-l,END . XLA4(3.1,1) ,XLAkB(3.1I) .XLAB6(3,I.1) ,aAB73.I.1).

WITE(3,2015)XLABI(5.I),XL)k.B2(5,I.1),XLAB3(5,1.1). * YLABB(3,I,I,',ACCUM(3,1.1)11.E9.VALUE(3.1,1)/l.E9
 

XLAB(5,I,1) ,'ALUE(5I,1)/l.E9,ACCUM(5I,1)I.E9 KE3JD-ICOU3(3,I)
 
YXNrt ICOU3(5I) DO 450 X-2,YErl
 
DO 330 Y-2,YID 
 RT(,00>.B(,,xA23IKa..33,
 
HHITE(3,2020)XLABI(5,.),XLAB2(5,I,X) ,XLAkB3(5,I.K),*XA43I),UB3IK 
 XAE(.,),LB(..) 

" XLABB(5,I,K) ,VALUE(5,IK)/l.E-9,ACCUM(5,I,K)/1.E:9 	 A ,EAL(3,1.Y /I.E9
 
330 CONTINUE 490 CONTINUE 
320 CONTINUE 485 	 CONTINUE 

WRITE(3,2030)XNET/i.E9 NimjIE) 3,2095) 
2030 FORl'i.T(/,,lX'NET INCOME FOR YEAR - '.)'15.3,1./) 2095 FORM1AT('1I 
C PRINTr BALANCE SH~~ 9,65 CONTINUZ 
C ASSETS CAAAAAAAAAAAAA A*A,'A~AAAA~A4 kRITE To SUMMIARY DATA FILE 

PMITE(312040) C 
2040 ('ORMAT45X, 'BALANCE S(:EE ALL VALUES IN 1979 CFA X 1. E9 I,~l C CA.SH I IS ASSUMED TO BE IN ELEMENT VALUE(1,1.2) 

6RITE(3?2641) C CASH 11 IS A-SSUMED TO BE IN ELEM~ENT VALUE(1,I.3) 
2041 FORIBAT(51X. 'PREVIOUS AMMHUNT' ,6X.'N"ET CHANJGE' ,IOX,'NEg BALAT)3L) C LIQUID ASSETS IS ASSUE TO BE IIN ELEMENT EAL(1.1.1) 

HRITE(3,2050)Stf4hAP,1.E9,DIFFA/I.E9S-J,.1IE9 C CAPITAL ASSET IS ASSUMEN TO BE IN4 ELEMEN'T BAL(I.2,I)
2050 1ORMAT(1X, 'ASSETS' .44X,F15.3,5X,F15.3.5X,F15.3,l) c CAP1ITAL LIABILITY IS ASSUMED TO BE IV EU.D'.ENT BAL(2.2.1)

IEND=ICOUN2( 1) C LIQUID EQUITY IS A.SSI-fED TO BE IN ELEMENT BAL(3.1.3)
DO 460 I=1,IErIn C CAPITAL EQUITY IS ASSUMED TO BE IN ELEM~ENT BAL(3.,2) 
N'RITEC 3,2060)XLAB1(1,1,1) ,XLAB2(1,I,1) .XLAB3(1j1,1), NIRITEt1.2105)N4YEAR,(VLUE(I1,2)-VALUE-(1.1,3) )l.E9.

" XLALB4(1,I,1),1..AB5(1,I,1'j,XLAB611,I,l: X)aB7(1.I,J), ABL1.)/.9BL1.)1EA(,, 	 l.S 

A B6(lI.)l1E9970 	 CONTINUE 
2060 	 FORHA-T(X.BA4.1X,F15.3,X,F5.35X.F15.3) 990 	 CONTINUE 

KEND-ICOUN3( 1.1) 2105 FORAT(X,16,Fl5.3,F15.3,F15.2',Fl5.3,F15.3,F15.3I
 
DO 470 K-2,KEND 
 CLOSE (UNIT-3,DISP-'X=')

WPT(,00.~~(,,)XLB(.,)XAB(,,) 
 CLOSE (UNIT-IDISP-'KEEP') 

A XLB4(1IK) ,XLAIB5(1,I,K) ,XLAB6(1,I.X) ,'LAB7(1,I,X) * STOP
 
A XLA)38(1,1.K) ,ACCUMC11,.)/1.E9,VALUE(1.IX)/I.E9 E24D
 
A ,BAL(I.X)J].E9 

2070 FORKAT(6X,8A4 ,lBX,F15.3,5X,F153.5XF15.3I 
470 CON4TINUE 
460 CONTINUE 

WRITE( 3,2090)
 
2090 FORHAT(1X,/lj) 
C 

C LIABILITIES 
WRITE(32080SUMLP,.E9DIFFL1,Eg.SUL,1.E9 

2000 FORIKAT 1X,*LIABILITIES 39SXF15.3,5XF5.3.5XFlS.3,/) 

http:WRITE(32080SUMLP,.E9DIFFL1,Eg.SUL,1.E9
http:lBX,F15.3,5X,F153.5XF15.3I
http:BAL(I.X)J].E9
http:ACCUMC11,.)/1.E9,VALUE(1.IX)/I.E9
http:FORAT(X,16,Fl5.3,F15.3,F15.2',Fl5.3,F15.3,F15.3I
http:WRITE(3,2030)XNET/i.E9
http:ALUE(5I,1)/l.E9,ACCUM(5I,1)I.E9
http:YLABB(3,I,I,',ACCUM(3,1.1)11.E9.VALUE(3.1,1)/l.E9
http:XLAkB(3.1I
http:VRITE(3,2025)SUMIO(P/1.E9,ACCEKXP/1.E9
http:XZB8(4,.IK),VALUE(4,I.X)11.E9,ACCUM(4,I.K),1.E9
http:BAL(2,1,Y,)/I.E9
http:WRIT-E(3,2070)XLa-B1(2.I,Y),XLAB2(2,1,X),XLAB3(2.IK
http:Xj-?,5(4.I1),V�IJE!4I1)/l.E9.ACCUN(41I)/l.E9
http:P-hL(2,1,1)/I.E9
http:ACCUM(2,I,1)/1.E9.VALUE(2,I,1)/l.E9
http:47X.F5.3,30X.F5


C 

CAAAAAA A nt*A A AAA*' A*,. AA AAAAA, AAA* AA A A*A**A* A A AAAA 

CA 

C 

CA 
CA2000 

CA 


CA2002 


CA 

CA2004 


CA 

CA2006 


2 


4 


6 

10 


12 


14 


2010 

16 


KEYCAL: program to calculate the cost allocaLon key 

A A A^,.AAA A A. A AA A A A AA A I A A A AAA A A ̂AAAA AAA: A 
DIMEN SION TPC(4),PERCI(3),PERCE(3),PERCN(3),COL(4,6) 

OPFJ(UN IT 1,1NJE= 'KEYCAL. OUT' TYPE- 'NEW' CARR IAGECOfTrROL 'LIST') 
0pF' R UNIT 2,N.'diE EYCAL.FPRE' ,TYPE-'OLD') 
WITE(5,2000; 
FORMAT(IX,'E.irER TOTAL PROECT COST CFAAE-9 (eMA,MA,SL)t ',) 
READ(2,A)(TPC(I).I-l,3) 

WRITE(5,2002) 


FORLATMX,'EirER IRRIGATION DATA (COST CFAAE-9, , 

READ(2,A)COSTI,PERCI 

WRITE(5,2004) 

FORMAT(IX, 'ENTr. ENECRCY DATA (COST CFAAE-9.,L,%.AASL)1 

REA.D(2,A)COSTE,PERCE 

HRITE(5,2006) 

FORMAT(IX,'ENTER NAVIGATION 
RE DI 2, A)COSTN,PERCN 
TPC(4)=TPC(3)*TPC(2)tTPC[1) 
DO 2 I-2.4 

DI 2 3Jl,6 

COL(I,J)O. 

DO 4 1-1,3 
COL(I,I)-COSTIAPERCI(I) 

COL(4,1)-COL(4,1 ICOL(I,I) 

DO 6 1-1,3 

COL(I,2)-COSTEAPERCE(I) 

COL(4,2)-COL(4,2)+COL(I.2) 

DO 8 1.1,3 

COL(1.3) -COSTN*ERCU(U) 

COL{ 3COL(I.3)
1,3)=COL(4 

DATA (COST CFAAE-9,%MS,%FA,%SL): 

COL(1I.4 )TPCI -COL(I)-COL(I,2)-COL(1,3) 


COL(4,4)CCOL(4 II)-O4) 


DO 12L l,3 


COL(I,5COLtIIveCOL(I,4) 

COL(4,5)COLt4,.5)+COL(I.5)
DCOL(4,1 L ) )C

DO 14 -I, L c 

COL(I,6),COL(1,5)/COL{4,5)

COL(4,6 }-COL( 4,5)+-COL{ I,6G
 

DO 16 I=1.4 

hRITE(1,2010)TPC{I),CCOL(I.J),J-1,6) 

FORF.T(IX.7EI.4) 

CONTiNUE 

DJD 

',$) 


,) 


C R(LVENU .F1?j 
C PROGRAM1 FOR CALCULATING THE REVEIJUE 
C INPUT UATITIES OF HATER, POHER AND NAVIGATION 
C USER FEES ACCOUNTS NUMBER AND C OR D CODE 

CX 00CC ,C 
C 
C 
C 
C
 

C 

C K1ONG 

C 

C STATE 

C 

C YELARS 
C 
C, 

C 

, \"Xy XX)C'Z. 00000 'D'000 

PRGGRAM R1LVENU MUST BE TASK BUILT Him ACTIF-8 
UNITS-8 

SUBROU-rINS 
Terminates run if input on FTIS.DAT file i not 
in proper order 
Terminates run if misematch betueen quantities and number 
of accounts 
Terminate: run if mistmatch between nutber of years 
in F] _S.DAT and quantity files 

and 0=0000S.OATC000t00y=fi
 

C NCORD,ACC,FEES- input from file FEES.DAT 
C QUAN input from files PHQ.DAT,AGQ.DATNAVQ.DAT 
C ACC(I) - Intege!r array containing account numbers 
C FFXSnI ) Array containing user fees 
C ICtNECX - variable to check if data is in proper order 
C in FE=.DAT file;l. PH 2. AG 3. NV
 
C KCIMECK - Compared to ICHECK, ICHI-OLK read from data file, YCH set 
C Ly program 
C KTITLE(i,j) = Array to hold lines of comment from FFTS.DAT 
C LTE.P - Nuber of lines of comment 
C LTEXP-i - Number of lines of comment in file read from UNIT-i 
C LTITLE - umber of lines of comment in outp-.t file 
C NAG 

C 
C NAGAC 


C NAV 

C 

C NA.IAC 

1;Bi 

C 

C (IEi 


- Number of USER FEES for navigation from FEES.DAT 

(JAG must equal Z1S2 
- Number cf agriculture accounts 2lNAG 

- Nu.ber of USER F.ES foc agriculture from FEES.DAT 

1NAV must equal NS3 

Number of navigation accounts 2ANAV 
- startin point of DO reading from UNIT - i. reading in 
quantity data, used to pack revenue into array VALUE 

= ending point of DO loop reading from UNIT - i 

C (CORDII)- Array contianing C credit or D debit CODE
 

C IJE7ROR - Pas5-eB error status on read, co'e to tell 
what file 

C NFN - Number of USER FEES read in from FEES.DAT for energy 

C must equal N51,ACCUALLY 2AJP1 IS READ IN 
C NEPRAC - Number of energy accounts 
C NS1 - Nurmber of columns read In from energy file P Q.DAT 

C must equal Nl 
C N52 - Number of columns read In from navigation data NAVQ.DAT 
C must equal NAV 

C N;3 - Number of columnE read in from agriculture data AGQ.DAT 

C must equal NAG 
C NTITLE(I)- Array containing one of line of comment form input files 

C NTOTAL 

C INIYFALRS 
C NYl 
C NY2 

C NY3 
C QUAN(I) 

C 

C VALUE(I) 

C 
C 
C 

- Total number of accounts
 
N years, read from FEES.DAT
Number of 
Njumber of years from UNIT 1,PWQ.DAT 

- Number of years from UNIT 2,AGQ.DAT 

- Nu.ber of years from UN4IT 3,NAVQ.DAT 
- The U.IDISCOUt'ID quantity of the service I 

used during the year 
- The revenue for service I 



0,'TITLE(80.),NCORD 	 ),DIMENSION 	 36),QUA[9 ALUk { Jb).Fkkh.L-Ibi 

DIMENSION KTITLE(10,B0),DISSUM(9),SUMSEC13),PRO(9)oSUMSER(3)

INTEGEI ACC(36) 

DATA DISSUM,SUMSEC.SUMSER/9'0.0.3" 0. o,30.0I 

6'RITE(5.700) 
RATE".05 


700 FORMAT(IX. *IS THfE DISCOUNT RATE IN DECIMAL FORM .05 YIN ? '.S)
READ(5,705)IOK


705 FORMAT(AI )
IF( AK.EQ.'Y')G0 TO 2 


RITE Q
5,710) 

710 FORMAT(IX,'ENTER DISCOUNT RATE IN DECIMAL FORM ? '$) 
READ(5,A )RATE 

2 CONTINUE 
OPEN(UT1,NA.E-'FEZS.DA-.T",TYPF,'OLD') 
OPENWNIT- 4,NAME-'REE_1iU. DAT' ,TYPE- 'NE4' ,CARRIAGECONTROL-'LIST') 
READ(1 , 100, ERR- 800) LTEP,NYERS 
LTITLE-LTEMP 

DO 5 I-1,LT-.P 
READ(1,102)(KTITLE(I,K) ,K.1,8G) 

5 	 CONTINUE 
C 
C 
100 FORMAT(514) 

102 FORMAT(BOA1.) 

C 
C ICHECK IS A VARIABLE TO CHECK IF POWER ACCOUNTING CODES ARE READ IN 
C FIRST 

KCHECK=' PH" 

REDD(1,103,ERR-805)ICHECK 


103 FORMAT(A2) 

IF(KCHECK.NE. ICHECK)CAlL VRONG 

C IJP5AC IS TILE NUMBER OF ACCOUNTS FOR P04ER REVENUE 
READ) 1,A,ERR810)NPWAC 
RE D(1,105,LRR=815)(NCORD(R-1),ACC(K-1),FE (K/2),NCORD(K), 

ACC(K) ,K-2,NPHIAC,2) 

D ;RITE(5,A) (ACC(JK),JK=1,12) 


KCIECK- 'AG' 
'EADI1.103,ERR-B20)ICHECK 
Ie(KCHECK.TE. ICiECK)CALL WRONG 

C NAGAC IS THE NUMBER OF ACCOUNTTS FOR AGICULTURAL REVENUES 
READ(I,",ERRB25)NAGAC 

!.B2 =NPivAC+2 

INE2- NAGACiNFAC 

READ(1,105,--R=830))N CORDK-1),ACC(K-I),FEES(K/2),CORD(K), 

A 	 ACCCK),K-NB2,NE2,2) 
D V4R-TE(5,A)(ACC(JK),JK-13,24) 

KCHECK-'NV' 
READ( 1,103,EIR835 ICHECK 
IF(KCI{ECK.NE. ICHECK)CALL VIRONG 

C NAVAC IS THE NUMBER OF ACCOUNTS FOR NAVIGATION REVENUES 
READ) 1,A,ERR"840)NAVAC 
NB3-NE2t2 
NE2-NE2*NAVAC 
READ(1,105,ERR-E45)(NCOP.D(K-1),ACC(K-1),FEES(K/2),NICORD(K), 


A ACC(K),K,'NB3,NE2,2) 

D WRITE(5,A)(ACC)JK),JK-25,36) 

105 FORMAT (3(A,I4,FB.2.A,14,1X)) 
C
C 

C CLOSE FILE WITH ACCOUNT AND USER FEE INFORMATION 

C OPEN FILES CONTAINING QUANTITIES 

C 

CLOSE)UI4T-,DISP-'KEEP') 

C OPEN FILE FOR KEY.OUT OPEN1ED AT THIS POINT SO FILE WILL CONTAIN 

C RECORD OF INPUT OPTIONS USED IN BENEFIT PROGRAMS 


o 
-- {Pt.it UNIT-( P .' 7 ,T'PEfflI'A . )UT'£' -Nt2,i

.MITE(8.-)'FILE KEY.OUT'
 
OPEN(UNIT-1 NA-E- - PNQ.DAT' ,TYPE- 'OLD' j

OPEN UNIT- 2.AME- "AGQ-DAT" TYPE- 'OLD')

OPENI{UNIT- 3, zAME- "'NAV. DAT" TYPE-:"OLD) 

READ(1,100,ERR5865)LT-.P2.JY1.NSI
 
!F(IIYI.NE.NYEjRS)CALL YErjS(1)

READ(2,lo0,ERRe 66)LTiy.P3, NY2,NS2

IF(NY2.NE.NYEARS)CALL YFARS(2)

FEAD(3,10,ERR867)LTE'.P4, JY3,NS3
 
ITFO(2 YEARS(3)
Y3.NE.NYEARS)CALL 

Lr'TLE-LTITLELTEP2tLTI-KP3tLTEPi'4+1
 
6' ITE{4,,)LTITLENYEARS
 
hTITE( 4,,) 'OUTPUT FROM REVENUE PROGRAM
 
DO 7 I-1,LTI2IP
 
W.I'EI-(4,102)(KTITLE(I.K),K-1,80)
 

7 	 COTINUE 
DO 20 I-ILTE-P2
 
rEAD(1,102)NTITLE 
iRITE(4,102)tITITLE
 

.RITE( 8,102 )ITITLE
 
C 

20 CONTrIUE 
DO 25 I-1,LTEDP3
 
RE.A.D(
2.102 )ITITLE
 
SRITE{(4,I02W)TITLE
 
WRITE(8,102)z:TITLE
 

C
 
25 	 CONTINUE
 

DO 35 I-1,LTEMP4
 
R.EAD) 3,102) NTITLE
 
k.RITE(4,102),NTITLE 
WAtITE(B,102)NTITLE 

C 
35 CONTINUE 

C 
C 
C 
C LOOP TO READ IN QUANTITIES AND CALCULATE REVENUE FOR EACH YEAR 
C 
C FOLLOWING VAL;.S RE USED WITH IN THE LOOP TO CONTROL THE NU'2ER OF 
C QUAN7TITIES 1LL-.n IN FROM EACH FILE 
C 
C 1 ACCOUN'TS IS READ IN FOR EACH SECTOR 
C 4 ACCOUNTS FOR EACH COUNTRY HITHIN A SECTOR 

,IP- NPwK./ 4
 
NPW2=NPiAC/2
 
NE""ROR-1
 
IF(S1I.NE. OPH)CALL STATENERROR)
 
NAG-NAGAC/j
 
NAG2-NAGAC/2
 
h"ERROR-2
 
IF(NAG. NE. NS2 CALL STATE()NER'-R)
 
NAV=-!AVAC/4
 
NAV2=NAVAC/2
 
N,'EAROR-3
 
IF(NAV.NE.NS3)CALL STATEItERROR) 

c 
C 

H;B1-1 

NEi-NPW 
NB2-!PW+l
 
NiE2 -NAG+NEl
 
N83-NE2+1 
NE3-NAV*NE2 

C THE TOTAL NUMBER OF ACCOUNT IS HTOTAL 

http:IF(S1I.NE
http:FEAD(3,10,ERR867)LTE'.P4
http:66)LTiy.P3
http:IF(KCI{ECK.NE
http:Ie(KCHECK.TE
http:IF(KCHECK.NE
http:RATE".05


NTOTAL =NPAC+NAGAC*NAVAC 

DO 50 I-1,NYEARS 

READ(l.1000,ERR-870)(QUAN(K),KX-1.NPW) 


DO 52 II-NBI,NEI 

VALUEC 11)-QUAJ4(11 IFEESCIl) 

DVKRITE(5AUE{
I ).N( I ) *FEUHSEC 

VALUE(IliN7W3 =QUAN( 11 )AFEES(IltNP') 


D RITE(5,A) 1, 1NPW,FEES I1+NPH)
52 CONTINUE 
D 	 WRITE(5,A)'PWQ' 


D 	 HRITE(5,A)(VALUE(KIU),KIU-1,6)

C 

C 

READ 2,1000,ER -880) QUAN(K() ,-NB2.NE2) 

12B-1 4NPH2 

DO 54 12-NB2,NE2 


VALUE(I2B)-QUAN(I2)AF-S(I2B)
 
o RITE(5,A) 'AG' ,12,I2B,QUAN(I2)oFEFs(12B) 

VALUE(I2BtNAG)-QUAN(12)AF'ECS(I2BNAG) 

0 HRITE(5,A)12BtNAG,FEES(12B+NAG),VALUE(I2B+NAG) 

I2B-12B+ 


54 CONTINUE 

D %4RITE(5,*)'"AG' 


D 	 IZRITE(5,A)(VTLUETKIU),KIUs7,12s 

READ(3,1000,ERR-B0 )(QUAN(K),K1NB3,NE3) 

13B -NPW2+MNAG2 


DO 56 13-NB3,NE3 

VALUE( 13B)-QUAN( 13)AFEES(I3B) 


oRITECSA)VALUE(I3I3,NAV2 

D 	 HRITE(5,k)13BNAVQUAN(13),FEES(13B+NAV).VALUE(13B+NAVI

13B-13B+l 


56 CONTINUE 

D WRITE(5,.A)'fAV' 

D WRITE(5,A)(VALUE(KIU),KIU-13,18)
C 


C CALCULATED DISCOUNTED SUMS BY SECTOR 

IIT-1-1 

FAC-{( II (1 RATE)}ANT)
IA-0 TRITE(8,5025)(PR0OIK),IF-7,9)
 

IL-0
DO 61 161-1,3
DO 61 160-,3 
DO 60 160-13 
IK-IK+L 

IL-IL+l 

DISSUM(IL)-DISSUM(IL)+VALUE(IK)AFAC
60 C01fIN!JE5020 


60 	 CONTINUE 

IK-IK+3 

61 	 CONTINUE 

HRITE(4,5010)INTOTAL

HRITE(4,5000)(NCORDCK-1),ACC(K-i),VALUEK/2),NCORD(K),ACC(K),


K-2,NTOTAL,2) 


C 
C C N5000 


50 CONTINUE 

C 

C 
C CLOSE(UNIT-OODISP-.KEEP° 

CLOSECUNIT-2,DISP-'KEEP') 
CLOSECUNIT-3°DISP- 'KEEP') 

CLOSEUNIT-3.DISP-'Km')

CL0SE(UNIT-4.DISP'1(E) 


TOTAL-0.002 

C CALCULATE DISCOUNTED SUMS 
C AhNDPERCE3TAGE TO EACH 

BY COU.TRy AND SERVICE 

11-1
 
I2-2
 
13-3
 

DO065 165-1,3
 
(165) -DISSUM(11) tDISSUM( 12)+DISSUM(13)


12-I2+3
 

13-13+3 
65 	 CONTINUE
 

D75- 1
 

DO 70 170-1,3
 
DO 75 175-1,3
 
PRO(K751.DISSUM(K75)/SUMSEC(170)
751 5175 CONTI UE
 

75 CONTINUE
 

11-1 

12-413-7

13-7
 
DO 62 (2-13
 

SUMSER(K2) -DISSUM(I1)tDISSUM(12)+DISSUM(I3)

116
 

KI-(63
 
TOTAL-TOTAL SUj,4ER (K2)
 
I2-I2Ii
 
13-I3+i
 

62 CONTI E
 

C 	 OUTPUT VALUES FOR POER TO KEY.OUT 

hMITE(8,5015u 

)ITE({,5020)SUPSEC(),(DISSUM IK),IK-,3 
KRITE{8,5025)(PR0(IK),IK-1,3)
 
IRITE(0,5040} (FEES(JK),JK-1I,3)

WRITE (8B, 5030)} SUMSEC (2) ,{DISSUM (IK} ,IK-4,6) 

I/RITE(8,5025)tPROIK ),IK-4,6) 
WRITE(8,5040) FEES(JK) ,JK-7,9) 
t0'ITE(8.5035)SUMSEC(3), (DISSUM(IK),IK7,9)
 

hRITE(8,5040) (FES(JK) ,JK-13,15)RITE(8,5045)TOTAL,(SUMSER(JK),JK-I,3)
5015 	 FORMAT( '1' ,IX,'DATA FILE KEY.OUT FOLLOWING RESULTS ARE USED 

$ TO -ALCUALTE COST KEY',/, IX, 'DISCCU'NED REE2JUE'
 
A ," TO FACH COUNTRY BY USER SECTOR',?.;
 
A ,1jX,*TOTALlI2X.l'ALIl.2,nUI~~I~XsJ~~,


5 	 ,1 TT ,I12X,MAURITANIA.9X,'SE2GAL,/)FORMAT(]X,"PW',4 3X,F15.2 ),)
5025 FOR)IAT X,.'PROPOrIONS' ,6XF15.3,3X,F15.3,3X,F15.3,/) 

5030 	 FORMAT(1X,'WS' .4(3XFI5.2))
5035 	 FORMAT(X,,'NV'.4(3X.F5.2))
 

5040 rPRMAT1IX,'FEES",-13X,FI5.4 .'X,FI5.4.3X,F15.4./1/,/)

5045 	 FORAT(IX,'TOTALS,/,IX,2X,4(3X,F15.2))
 
C 
1000 FORMAT(4FI5.2)
 

FORMAT(2(IX,A1,14,F15.2.A.I4))
 
5010 FORMAT("YEAR',2X,15,2X,12)
 

STOP
 
C ERROR HANDLING SECTION
 
BOO STOP 'ERROR IN FIRST LINE OF FEES.DAT FILE'
 
805 STOP 'ERROR READING PW FROM FEES.DAT'
 
ao STOP 'ERROR READING NUMBER OF ACCOUNTS PW'
 
815 	 STOP 'ERROR READING USER FEE LINE PW'820 	 STOP 'ERROR READING AG REVENEUE.IN'
 

TP'RO
825 'ERROR ED1CNMENUMBER FACUT AG'STOP READING OF ACCOUNTS G 

0 

http:FORMAT(2(IX,A1,14,F15.2.A.I4


030 STOP 'ERROR READING USt. F'LE; LIHO At' 
835 STOP ERROR READING NV FEES.DAT' 
840 STOP 'ERROR RELDING NUMBER OF ACCOUNTS NV'
845 STOP 'ERROR READING USER FEE LINE NV" 
865 STOP 'ERROR READING FIRST LINE P Q.DAT* 

B66 STOP 'ERROR READING FIRST LINE AGQ.DAT'

867 STOP 'ERROR READING FIRST LINE NAVQ.DAT'
87 STOP 'ERROR READING FIRS LI TC 
870 STOP 'ERROR READING VALUES PQ.DAT' 

0 STOP -ERROR EADING VALUES NAVQ.DAT 

EN1D 

C 
C 

SUBROUTINE WRONGC
WRITE(5,A)'RUN TERMINATED BECAUSE' 

WRITE(5,A)INPUT DATA IS NOT IN PROPER ORDER IN FEES.DAT FILE' 

((RITE(5,A)'THE ORDER SHOULD BE' 

WHITE(5,.)'POWER USER FEES AND ACCOUNTS FIRST' 

WRITE(S,A)'AGRICULTURE SECOND' 

WRITE(5,A)'NAVIGATION THIRD'
ST 5 
STOP 
UR NSTATE) 

SRITE5,)'RUN TERMINATED BECAUSE 

WRITE(5,A)'ERROR MISSMATCH BETWEEN QUANTITIES AND NUMBER OF ACCOUNTS' 
HRITECsA) NUMBER OF QUANTITITES DOES NOT MATCH NUMBER OF ACCOUNTS' 
GO TO (1,2,3),1 


1 RIT(5,A)*EITHER IN PWQ.DAT OR FEES.DAT POWER SECTION' 
GO TO 5 

2 WRITE(5,A)'EITHER IN AGQ.DAT OR FEES.DAT AGRICULTURE SECTION' 


GO TO 5 

3 WRITE(5,A)'EITHER IN NAVQ.DAT OR FEES.DAT NAVIGATION SECTION" 

5 STOP 


SUBROUTIEE YEARS(1)

SRITE(5,IE'RU TER.MINTED" 


WITE(5,A)'MISSM.TCH BETIWE NUMBER OF YEARS IN FEES.DAT FILE AND' 
GO TO (1,2,3),I

1 FRITE5,A)' PWQ.DAT FILE'C 

GO TO 52 GIRITE(5,A)" AGQ.DAT FILE' 


GO TO 5 

3 WRITE(5,A)' NAVQ.DAT FILE'

5 C'ONTIN JE 

STOP 

FND 

C PROGRAM TO CALCULATE ENJERGY BJEFIT---- ENGbEN 
C 
C One input file F2ERGY.PRE 
C Two output files ENGBEN.OUT(discounted benefit)

C and PN.Q.DAT (quantity of energy consumped in each country 

C SUBROUTINE NOT USED IN THIS VERSION OF PROGRAM 
C INPUT reads in historical benefit and quantity amounts 

C BdEN - The undiscounted value of the energy used,yearly total 

C DIS - Discount factor 
CAAAAA A--Ai,AAA i .. AAAAAAAA*A AAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
C MIST - Logical variable to indiciate historical benefit values 
C are being entered; T if historical data is available
 
C VARIABLE HIST IS NOT READ IN DATA FILE CAN BE CHANGED LATER TO HANDLE 

IORLDT
C HISTORAL DATA 
CAAAAAAAAAA*AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA**A 
C INDEX - Y discount rate remains at .05 
C N user can enter different value 
C LTEMP - Number of linei of comment 
C LTITLE - The number of lines of comment in the INPUT FILE
C NSTP-RT - Beging value of DO loop reading in data, I if 
C no historical data are read in
 
C NSTATE 
 - Number of columns to write out in PNQ.DAT. indicates

C the number of states the total quantity has been 
C distributed to 
C NYEARS = Number of years of data in input and output files 
C PALT - The cost of the alternative method of energy production
 

C PCHAL - Fraction of total energy used in mali 
C PCMAU - Fraction of total energy used In Mauritania 
C PCSE2 - Fraction of total energy used in SenegalC PQMAL - Amount of energy used in Mali in one year 

° C PQMAU - Amount of energy used in Maurita -_ in one yearC PQSDu - Amount of energy used in Senegal in one year
 C PQUAN - The quanty of energy use in a year Y.O3-;undiscounted 

C KATE - The discount rate 
C SU.B = The discounted sum of the benefits 
C SUMQ - The discounted sum of the quantities usrd 
C TOTAL = Total undiscounted quantity of energy consumed 

TOTVHAL - Total undiscounted quantity consumed in Mali
 

C TOTM.U - Total undiscounted quantity consumed in i.auritania 
C TOTSE2J - Total undiscounted quantity consumed in Senegal
C 
C 

DIMENSION NTITLE(80) 
C LOGICAL MIST 

0CPENJJ(UNIT- , NAME-'ENIERGY.PRE' ,TYPE-'OLD')
OPEN (UNIT-2. NI.EM='ENGBEN. UT' . TYPE-'NEW" )

OPE21 (UNIT- 3, NAKE-'PWQ. DAT' ,TYPE- 'IE' , CARR IAGECONTROL- * LIST')
 

HRITE(5,300)
 
300 FORIiAT(IX,'IS THE DISCOUNT RATE IN DECMAL FORM- 0.05.',
 

I (YIN) '' 7 
RATE-0.05
 
READ(5,301 ) INDEX
 

301 FO JlAT(Al) 
IF(INDEX.EQ.'Y')GO TO 33 
,RITE(5,A) 'EE DISCOUNT RATE' 
READ(5,302 )RATE 

302 FORMAT (TF10. 2)
33 CONTINUE 

RITE(5,303)
 
303 FORMAT( lX. 'IS THE ALTERNATIVE COST OF ENERGY GENEPATION

* 31.28 KW- HR (Y/N) ? ".S) 

I 

http:RATE-0.05


PALT-31.28 
 -- " 1EAl57ANDEL " 

34 

220 
A 
A 

REA)) 5,301) INDE-
IF(INDEX.EQ.'Y')GO TO 34 
NHRITE(5.A)' ETER ALTERNATIVE ENERGY COST FOR KW-HR 
READ(5.302)PALT 
CONTINUE 
PCMAL-. 5645 
PCMAU-0.00 
PCSEN-.4355 
WRITE) 5,220)PCMAL,PCMAUPCSEN 
FORMAT(IX,'IS THE EFFECTIVE ENERGY DISTRIBUTION ',
' THE FOLLOWING PROPORTIONS',/.,IX, 

* TO MALI(URBA) - ",F6.4,'TO MAURIThNIA - ",F6.4,I,
TO SENEGALCIRON MINE) - ',F6.4,' (YIN) 7 

106 

8001 

105 

8005 

230 

$ 
$ 

CONTINUE 
WRITE(2.8001)NDEL
FORAkT(X.'ENERGY DELAY - I5./ .'I' .2X, *ENERGY OUTPU, " 

1
WRITE(3.A)'ENERGY DELAY - ".NDEL 

FORMJ.AT(80AI) 
I-MI T (2.5005 ; 
FORIAT(X, 'VALUES XI.Eg" .40X,'QU. NTI/'Y BY COUNTRY', 
/,1X.'UDI5COUNTED BENEFIlT QUANTITY 
8X,'/MALI ' ,12X, 'MAURITJIA'.6X. 'SENECAL') 
WRITE(3,230)
FCRMAT(IX,-MALI-,12X,'MAURITANIA',6X,'SENEGAL',9X,'TOTAL-
NSTART-1 
SUMB-0.0 

36 
C 
C 100 

5010 . 
A 

101 

102 

READ(5,301)INDEX
IF(INDEX.EQ.'Y' )GO TO 36 
WRITE(5,A)'EN TER NUMBERS IN DECIMAL FORM 5%- .05' 
HRITE(5,A)'ENTER PROPORTION OF ENGERGY USED BY MALI' 
RF.D(5,A)PCMAL 
HRITECS,A)'ENTER PROPORTION OF LN4ERGY USED BY MAURITANIA' 
REA.D(5,A)PCMAU
6RITE(5,A)'ENTER PROPORTION OF ENERGY USED BY SENEGAL' 
READ(5,A)PCSEN 
CONTINUE 
READ(I,I00)LTITLE,NYEARS,HIST 
FORMAT(I2,I3,L1)
READ( 1,* )LTITLE,NYEARS 
LTEMP-LTITLEt7 
WRITE(2,101 )LT-1P,NYEARS, 
HRITE(2,5000) 
WRITE(2,5010)
FORMAT(' ENGEEN.OUT 0UT"PUT FILE FROM ENGBEN ',

*INTERACTIVE INPUT FOR COST ALLOCATION') 
FORMAT(4,14,' ILENGHT OF HEADING,NUMBER OF YEARS')

HRITE(2,A)'DISCOUNT RATE - ',RATE,' ALTERNATIVE ENERGY COST 
WRITEi2,219)PCML,PCtlAU,PCSEN 
LTEMP2-LTITLE+8 
NSTATE- 3 
WRITE( 3,102 )LTI1P2, NYEARS,NSTATE 
FORItAT(I4,14,I4 
WRITE 3,5000) 

",PALT 

C 

110 

80 

SUMQ-c.9 
TOTAL-C. 0 
TOTMAL-0.0 
TOTSEN-0.0 
ICOUNT-0 
IF(HIST)CALL INPUT(NSTARTRATE,SUMQ,SUMB) 
DO 80 I-NSTARTNYEARS 
DIS-(I/(I*RATE))AA(I-I) 
ICOUNT- ICOUNTt1 
IF((ICOUNT.EQ.1) .OR.(ICOUNT.GT.NDEL))READ(1,110)PUAN 
FORMAT(F15.2) 
BENxPALTAQUAN 
iRITE(2,500)E EN/I1.E9,PQUAN/1.E9.P~ftL/.E9,PQ:AU/.E9,PQSE2I1.E9 
PQMAL PCMAL*PQUAN 
TOTMAL TOTMAL+PQMAL 
PQMAU-PCMAUAPQUAN 
TOTMAU-TOTMAU. PQMAU 
PQSEN4PCSnlPQUAN 
TOTSEN-TOTSEN+PQSEN 
TOTAL-TOTAL+PQUAN 
(-RITE(3,502PQMAL.PQMAU,PQSENPQUAN,I 
SUM -SUMB DISABENl 
SUMQ-SUMQtDISAPQUAN 
CONTINUE 
WRITE(2,505)SUMB/lI.E9,SUHQ I.E9 
KRITE 3.510 )TOTMAL, TOTHAU, TOTSEN, TOTAL 
V.iiTEf3,515)SUMSUMQ 

5000 
A 

305 

219 

5 

FORMAT('
AAAAAAAAAAA AAAAAAAAAAAAAAAAAAAAAAAAAA) * 
WRITE(3,A)' FILE PWQ.DAT OUTPUT FROM ENERGY BENEFIT PROGRAM ' 

fWRITE(3,305)
FORMAT('UNDISCOUNTED YEARLY QUANTITIES USED TO',

I CALCULATE REVENU)E' ) 
WRITE(3.-)'DISCOUNT RATE - ',RATE,' ALTERNATIVE ENE RGY COST ",PALT
HITE(3"219)PCMALPCMAUPCSEN 
FORMAT(IX,'% MALI - ',F6.4,' % MAUR - ',F6.4,' % SEND.IAL - ',F6.4) 
WRITE2,A)'THE FOLLOWING INPUT FILES WERE USED IN ENGBEN' 
WRITE(3,A) 'ThE FOLLOWING INPUT FILE HERE USED IN ENGBEN' 
DO 5 I-1,LTITLE 
READ( 1,105 )NTITLE 
WRITE (2,105 )NTITLE 
WRITE( 3,105)NTITLECONTINUE 

500 
502 
505 

510 
515 

C 
C 
C 

WRITA*AAAAAAAAAAAAAAAAAA,.AAAA0AA
WRITE(2,5000) 
FORMAT(BX,FT.3,12X,F7.3,10X,F7.3,11X,F7.3,X,F.3) 

FORMAT)4F15.2,3X.15)
FORMAT(lX,FS.3,' X1.E9 - DISCOUNTED SUM OF BENEFITS 
I-,FB.3, ' Xl.E9 - DISCOUNTED SUM OF QUANTITY ') 
FORPAT ' TOTALS ",4(Gl5.10,1X))
FUPY..T(GI5.10' - DISCOUNTED SUM OF BM-EFITS ',, 
G615.10, ' - DISCOUNTED SUM OF QUANTITY ') 

STOP 
END 

THE FOLLOWING SUBROUTINE IS PROVIDED AS A 

", 

NUE C SAMPLE IF HISTORICAL DATA IS TO BE USED 

601 

;IRITE(S,A) 'FOR CALCULATION OF 
WRITE(5.A)'FOR CALCULATION OF 

RITE(5.601) 
FORMAT(lX, 'FOR THIS RUN USE A 

KEY REPORT 5 USED NO DELAY START 1988' 
USER FEES REPORT USED 7 YEAR DELAY' 

DELAY OF 7 YEARS Y/N " 

C 

100 

AT A LATER 
READOI,100NHIST 
FORAT(,13)
NSTART-NHIST 

TIME 

602 

READ(5,301)INDEX
IF(INDEX.EQ.Y'y)GO TO 106 
WRITE(5,602) 
FORMAT( iX. 'ENTER LENGTH OF DELAY ONE INTCER ",$) 

DO 5 I-1,NHIST
DIS-(1/)1+RTE))AAI 
READ(I,I05)PQUAN.BEN
HRITEt2.500)BEN/I.E9,PQUAN/I.E9 

http:PALT-31.28


tiRITE(3,505)PQUAN.I

BEN  


5sUMB-SUMb+DIS-

SUMQzSUMQ-DISsPQUMJ 


5 CONTINUE 

2
 

105 FORMATFI5.2,F15. )

7
 

500 FORHAT(8X.F7.3,BX,F .3) 

505 FORMATIFl5.2,2X.I5) 


HRETURN 

E1D 


C FEES.FTN Piogram to calculate user fees.
 
C Input file ALLOCA.DAT
 
C output file FEES.OUT
 
C FEES.DAT
 
C file FEFS.DAT is read by revenue program
 
C input data
 
C from ALLOCA.DAT
 
C discounted quantities
 
C p oportLion of joint cost to each sector
 
C
 
C from Cost data, user prepared
 
C specific cost to sector
 
C separable cost to sector
 
C joint cost
 
CA AAA AAAAAAAAAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAAAAAAAAAA
 

C 

C 


C 

C 

C 

C 

C 

C 

C 
C 
C 
C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C
 

CNAV 


CPOR 

CRATER 

JUNK 


LTITLE 

NIAG 

NITV 
NPH 
NYTZkRS 
QNAV 

QPOH 

QWATE 

PRONAV 

PROPOW 

PFONAT 

SENAV 

SEP3;4 

SEAAT 

SPNAU 

SPPOW 

SPRAT 

USERI 

USER2 

USER3 

XJOINT 


MAJOR VARIAELES USD IN FEES.FTN
 

-


* 

* 

* 
. 
. 
. 

-

Total cost to navigation
 

7otal cost to energy
 
Total cost to Irrigation
 
Durmy variable used to read lines of data
 
not currently used be FEES.FTN
 
Number of lines of comment in ALLOCA.DAT 
Number of accounts for irrigation revenue 
Nu=ber of accounts for navigation revenue 
Number of accounts for energy revenue
 
Number of years of data 
Discounted quantity of navigation used
 
Discounted quantitv of enbrgy used
 
Discour.ted quantity of water used
 
Proportion of joint cost to navigation
 
Proportion of joint cost to energy
 
Proportion of joint cost to irrlgation
 
Separable cost of navigation

Separable cost of energy
 
Separable cost of irrigation
 
Specific cost of navigation
 
Specific cost of energy
 
Specific cost of irrigation
 
User fee for irrigation
 
User feee for energy
 
User fee for navigation
 
Joint cost
 

CAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA*AAAAAAAAAAAAA
 

C
 
C 


7025 

so 


DIMEISION DATE(40) ,NAmE(80) 
QHATER--9 
QPO1- -9 
QNAV- -9 

OPEN FEES.DAT FILE, OUTPUT FILE READ BY R-ENUE PROGRAM 
0P UNIT- 3 , NA "FIS . AT' ,TYPE-'NV ,CARRIACECONTROL- 'LIST' 
NYEARS-50 
WRITE(5.7035)

ORMAT(IX,'IS THE NUMBER OF YEARS THE MODEL WILL 
.IEAD(5,4000)OK 

IF(OK.EQ.'Y')GO TO 80
 
RITE(5,A)'ElNER TE NUMBER OF YEARS THE MODEL'
 
WRITE(5,A)'WILL BE RUN 14'
 
READ(5,A)NYEARS
 

COtrrINUE
 

RUN 50 (YIN) 7 ',S) 

http:FORMATIFl5.2,2X.I5


LTITLE=3 

RITE 3,450)LTITLE NYEARS 


450 FORMAT(214) 
 -


NRITE(3.AP)AAAAAAAAAAAAAA*AAAAAAAA*AAAAA.*A AAAAAAA A 


WRITE(3,o1'FS.DAT FILE CREATED BY PROGRAM FEES' 

WRITE(5,A)'ENTER TODAYS DATE MAXIMUM 40 CHARACTERS' 

WRITE(5,7012) 

READ(5,410)DATE

hRTE 3.415)]ATE


410 FORIAT(40A15) 

41D ORMT(4A)RE&D3( 


415 FORMAT('nIS FILE CREATED ON ",40AI)
C 

OPEN(UNIT-4 ,NAME-'*FEES.OUT" ,TYPE-'NEW') 
HRITE(4 ,A) 'FEES.OUT' 

HRITE(4,A)'FEES.OUT this file Is not read by other programs' 

WRITE(4,415)DATE 


OPE (UNIT-1.NAME-ALLOCA.DAT' ,TYPE-'OLD' ERR-700) 

READ(1,A)LTITLE 

DO 5 1-1,LTITLE 

READ(1.4001)NAME 

WRITE(4,4 01)NAME 


5 CONTINUE 

4001 	 FORMAT(8OAI) 


READ(),4000)JUNK 

READC1,4000)JUNK 

READ(1,4000)JUNK 

READ(1,A)QJUNK
READ 1,)QJUNK

S 1,D A) QJUNK 


READ)1,4000)JUNK 


C E2%=R PROPORTIONS 
READ( 1,A )PROHAT,PROPOK,PRONAV 
CLOSE(UNIT-1,DISP- "KEEP) 

700 CONTINUE 
C EE FROM EINEFIT DATA FILES THE QUANTITIES 

WRITE(5,8015) 
8015 FORMAT{IX,'ARE DISCOUNTED QUANTITIES TO BE READ FROM DATA FILES' 

A, '(YIN) ? .,$) 
READ(5,4000)OK 

IF(OK.EQ.'N') GO TO 10 


C INPUT AGRICULTURE WATER USED 

OPE4()UNIT-2,NAME-AGQ.DAT' ,TYPE-'OLD*) 

READ)2,A )LTITLE,NYEARS
 
DO 91 191-lLTITLE 

READ(2,400)NAME 

WRITE 14,4001 )NAME 


91 CONTINUE 

DO 92 192-1,NYFARS 

READ(2,4001)NAME 


92 CONTINUE 

READ(2,8010)XJUNK 

READ(2,8010)XJUNK 


4010 FORMAT(FI5.2) 

READ(2,4010)QRATER 

CLOSE(UNIT-2,DISP-'KEEP') 


C INPUT E31ERGY CONSUMED 
°
 

OPEN(UNIT-2,NAME.•PWQ.DAT •.TYPE-C(LD ) 

READ(2,A)LTITLE.NYEARS 

DO 93 193-1,LTITLE 

READ(2.4001)NAE 

WRITE)4.4001)NAME 


93 CONTINUE 

DO 94 194-1.NYEARS 

READ(2.4001)JAME 


94 CO1NTINUE
 
READ(2.8010)XJUNK
 
READ(2,8010)XJUNK
 

8010 FORMATIA4)
 
READ(2,4010)QPOW
 
CLOSE(UNIT-2,DISP-*KEEP')
 

C INPUT NAVIGATION VOLUME 
OPFN(UIJIT-2, NAME-'NAVQ.DAT',TYPE-OLD)
 
READ 2,A )LTITLE.I'YEARS
 
DO 95 I95-1,LTITLE


2,400l)1).ME
 
WRITE4,4001)?JAME


95 	 CONTINUE 
DO 96 I96-NUE YARS 
DO&D(2,4001l)6NYE 

96 	 CO2TI)E
 
RFND(28010)XJUNY
 

R-AD(2,8010).JUNY
 
READ(2,4-1I0)QNAV
 
CLOSE(UNIT-2,DISP-'KEEP')
 
IF(QXATER.LE .)uu TO 10
 
WRITE(5,7010)QWATER
 

7010 	 FORMAT(IX,F15.2," - Discounted quantity of water (YIN) 7 ',$)
 
RED(5,4000)0K
 
IFO(K.EQ. Y' )GO TO 11
 

10 	 CONTINUE 
hRITE(5,A)'EjTU) ONE REAL NUMBER' 
WRITE(5, A) 'EN712 DISCOUNTED QUANTITY OF RATER USED

5ITE(5,7012)
7012 	 FORHIAT(IX, 7 IS) 

READ (5,A) QWATER 
11 CONTINUE 

WRITE(5,0&)' 
IF(QPOW.LE.O.O)GO TO 20
 
WRITE)5,7013)QPON
 

7013 	 FORMAT{IXoF15.2,' - Discounted quantity of energy (YIN) 7 ',$)
 
RFAD(5,4000)OK
 
IF(ON.EQ.'Y)G0 TO 21
 

20 	 CONTINUE 
HRITE(5,A) E4TER ONE REAL NUMIS" 
HRIE(5,)'E,"TR DISCOUhTED QUANTITY OF 04ERGY CONSUMED' 
WRITE(5,7012)
 
oXAD(5,A)QPOW
 

21 	 CONTINUE
 

°
 
VMITE(5,A) 
IF(QNAV.LE.O.0)GO TO 30 
WRITE(5,7014)QNAV 

7014 FORMAT(lXFl5.2,' - Discounted quantity of navigation (YIN) ? 
READ{l5,4000)0K 
IF(OK.EQ.-Y")GO TO 31 

30 CONTINUE 
WRITE)5,A)'EJTfER ONE REAL NUMBER'
 
IRITE(5,A)'UITER DISCOUNTED QUANTITY OF NAVIGATION'
 
WRITE(5,7012)
 
READ(5.A)QNAV
 

31 CONTINUE
 
C
 

WRITE(5,A)'
 
IF(PROWAT.LE.0.0)GO TO 40
 
WRIT-E(5,A)PROWAT,' - PROPORTION OF JOINT COST'
 
kR.ITE(5,7015)
 

7015 	 FORMAT(IX. 'ALLOCATED TO AGRICULTURE SECTOR (YI4) 7 1.$) 
READ(5.4000)OK 
IF(OK.EQ.'Y')GO TO 41 

40 	 CONTINUE
 

http:IFO(K.EQ
http:IF(QXATER.LE


41 

WRITE(5,A)'3NTER ONE REAL NUMBER* 
WRITi- 5,A 'EN-VER PROPORTION OF JOINT COST ALLOCATED TO' 
WRITL:(5,A) 'AGRICULTURE SECTOR' 
WRITE:(5.7012) 
READ( 5,A)PROWAT 
CCNT; NUE 
1,MITi(5.',)' 

]ITE(5,7017T 
READ(5.A)S34AT 
HRiTE(5.A)'" 
KRITE(5,A) "EN"IME 
WRITE( 5,7012) 
READ(5,A)SEPOH
WRITE( 5,A )' 

SEPARABLE COST OF ENERGY' 

IF(PiOPUH.LE.O.OGO TO 50 WRITE(5.A)*EN 'ER SEPARABLE COST OF NAVIGATION' 
WRITE(5,A)PROPOW,' . PROPORTION OF JOINT COST' WRITE(5,7012) 

7016 

50 

HRIT:L(5,7016) 
FOR iiT(IX, 'ALLOCATETD TO FJERGY SECTOR (YIN) 7 ',s 
READ(5,4000)0K 
IF(OK.EQ.'Y')GO TO 51 
CONTINUE 
HRIT(5,A)'ENTER ONE REAL NUMBER' 
WRITL(5,A) "E2TER PROPORTION OF JOINT COST ALLOCATED TO' 
WRITE(5,A)'ENERGY SECTOR' 

READ 5,A )SE2AV 
WRITE(5,A)' 
VRITE(5,A)'NEE'T FR JOINT COST* 
WRITE(5.A) 'The portion of common works costs remaining' 
HRITE(5,A)'after separable costs have been substra'ted' 
WRITE(5,A)'for each service sector' 
HWITE(5,A)" 
WRITE(5,)'EJTER JOINT COST -- ONE REAL NUMBER' 

51 
C 

WYRI TE (5,7012) 
READ(5,A)PROPON 
CONTI NUE 
ENTET COSTS 

WRITE(5,7012) 
READ(5,A)XJOINT 
CWATER - SPXAT+S,;AT- PROATAXJ01NT 
CPOW .SPPOWSEPOHWPROPONAXJOINT 

SRITE(5,A)" CNAV -SPNAVtSENAVtPRONAVAAJOINT 

7017 

IF(PRONAV.LE.0.O)GO TO 60 
WRITE(5,A)PRONAV,' - PROPORTION OF JOINT COST' 
HRITE(5,7017) 
FORPL.T(IX,'ALLOCATED TO NAVIGATION SECTOR (YIN) 
RFEAtD(5,4000)OK 

7 ',$) 
C 

USER1.CHATER/QWATER 
USER2-CPOW/QPOW 
USER3-CNAV/QNAV 

OUTPUT TO UNIT 4 FEES.OUT 
IF(OK.EQ.'Y')GO TO 61 

60 CONTINUE 

61 

WRITE(5,A)' ENrER ONE REAL NUMBER' 
WITE(5,A)')JER PROPORTION OF JOINT COST ALLOCATED TO' 
NRITE(5,A) 'NAVIGATION SECTOR' 
WRITE(5,7012) 
RE D(5,A)PRONAV 
CONTINUE 
WRITE(5,A)' 
lMITE(5,A)'EfT-ER SPECIFIC COST ' 
)RITE(5,A)'Costs of infrastructure' 
WRITE-(5,A)'components,operation and maintenance which' 
;RITE(5.A)'are required exclusively by an identifiable' 
WRITE(5,A)'scrvice sector and, therefore, are not' 
HRITE(5,A)'included in the common works cost' 
WRITE(5,A)'VALUES ARE FROM FILE DISSUH.OUT" 
WRITES5,A)' 
WRITE(5,A) 'TEIR ONE REAL NUMBER AFTER EACH PROMPT' 
WRITE(5,A)'ENTER SPECIFIC COST OF IRRIGATION, 
WRITE(5,7012) 
RE D(5,A)SPWAT 
WRITE(5,')" 
HRITE(5,A)'E2nTER SPFECIFIC COST OF ENERGY' 
WRITE(5,7012) 

READ(5,A)SPPOW
WRITE(5,A)'ENrTER SPECIFIC COST OF NAVIGATION 

B001 

795 

C 

A 

WRITE( 4,0001) 
FORMAT('1',X,'OUTPUT FROM PROGRAM FEES') 
WRITE(4,) DISCOUNITED QUANTITY OF WATER CONSU "I)',QWATER 
WRITE(4,)" THE DISCOUNTED QUANTITY OF POWER CONSUMED',QPOW 
RITE(4,A)' THE DISCOUNTS) VOLUME OF NAVIGATION',QNAV 

WRITE(4,A)' THE SPECIFIC COST TO Ir.RIGATION ',SPWAT 
WRITE(4,A)' THE SPECIFIC COST TO ENERGY ",SPPOW 
WRITE(4,*)' TIRE SPECIFIC COST TO NAVIGATION I.SPNAV 
HRITE(4,A)" THE SEPARABLE COST TO IRRIGATION ',S'KAT 
WRITE(4,A)' THE SEPARABLE COST TO ER1GY ',SEPOw 
WRITE(4,")' TH1E SEPARABLE COST TO NAVIGATION ',SD)AV 
WRITE(4,A)' JOINT COST ".XJOINT 
WIiTE(4,A)' PROPORTION OF JOINT TO IRRIGATION ',PROWAT 
WRITE(4 A)- PROPORTION OF JOINT TO ENERGY ',PROPOW 
WRITE(4,A)' PROPORTION OF JOINT TO NAVIGATION ',PRONAV 
WRITE(4,A)' TOTAL COST TO IRRIGATION ',CATER 
WRITE(4,A)* TOTAL COST TO ENERGY ',CPON 
RITE(i,A)' TOTAL COST TO NAVIGATION •,CNAV 
RITE(4,795)USR I,USER2,USER3 

FORMAT(IX,/,/,IX,'T USER FEES 
IX,'IRRIGATION ENERGY NAVIGATION',/,IX.4(Gll.6o2X)) 
CLOSE(UNIT-4,DISP= 'EEP') 

W4RITE (5,7012) 
RED(5,A)SPNAV 
)JRITE(5,A)' 
WRIT-E)5,^) 'NT ETER SEPARABLE COSTS' 
WRITZ(5,A)'The portion of common works costs which can' 
WRITE(5,A)'be assigned to a service sector' 
WRITE(5,A), 

CAAAAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAAAAAAAAA5AAAA AAAAAAAAAAAAAAAAAÂ  
C 
C PASS USER FEES TO FEES.DAT FILE 
C FEES.DAT FILE COULD BE EDITED BY HAND 
C A CHANGE IN T11E NUMBER OF ACCCUirGS 
C HAJDLED BY QUANTITY SCVENULES WOULD RESULT 

500 
' 

WRITE(5,500)
FORMT(IX, 'SEPARBLE COSTw 
COMMON WORKS WITHOUTw' ) 

- COMMON WORKS NITHw -' C 
C 

420 

IN CHAJ GES liERE 

WRITEC3,420) 
FORA.AT( 'PW') 

RITE(5,A)' 
WRITE(5,)'ENTER ONE REAL NUMBER AFTER EACH PROMPT' 

NPH-12 
WRITE(3.A)NPW 

WRITE(5.A)'E.yER SEPARABLE COST OF IRRIGATION WRITE 3.400)USER2,USER2,USER2 



iP.ITE13.401)USER2,IISEh2.USER2 DIKENSION M(5.3),AV(3) 

400 
A 

FOrHAT(*DlOIO'.FS.4.'C3Z'10',IX,'DlulO'.FB.4,'C3010', 
lx,*DIOIO'.FB.4,'C3010*) 

OFE2.*(UNIT-1,NAME-'IN.TST',TYPE-'OLD-) 
OPE3J(UNIT-2,IJAME-'OLTT.TST',TYPE-'NEW-) 

401 FORMAT('D60OD',FB.4,'C4205'.JX.'D6oOo'.F8.4,*C4210*. 
IX.'D6000'.FB.4,'C4215') 
WRITE(3,425) 

S-0 
11>0 10 1-1,5 
REWIND 1 

425 

402 

403 
" 

" 

FORMAT('AG*) 

IIAG-12 
MITE(3,00NAG 
WRITE:(3,402)USERIUSERIUSEFII 
URI-LE(3,403)USERIUSER1,USER1 
FORiA.-(*DI010*.FB.4,'C3010',IX,'DI010',F8.4.'C3010'. 
IX,'1)1010',FB.4,'C3010') 
FO.WT('D6000',FB.4,'C4005-.lX.'D6000',FB.4,'C4010', 
1X,'DG()00',FB.4,'C4015') 

20 

40 

10 

RF-kD(1,20) (M(IJ),J-1.3) 
FORMAT(M) 
S-S M(IJ) 
WRITE(2,40)S 
FCRMAT(IXl3,F2.0) 
AV(I)-S/F"LOAT(J) 

WMITE(2,40) AVjj) 
S-0 
CONTINUE 

430 
WRITF-(3,430) 
FORMAT('I;V') 

STOP 
DJD 

IJIJV-12 
WRITE(3,A)NIN 
W.ITE13,404)USER3,USER3,USER3 
WRITE(3,405)USER3,USER3,USER3 

404 FORKhT('DIOIO'.FB.4,'C3010',IX,'DIOIO',FB.4, 
" 'C3010',lX,'DlOIO',F8.4,'C3010') 

405 FOW.T('D6000',FB.4,'C4105',IX,'I>6000',FS.4, 
A *C4110',IX,'D6000*.FB.4,'C4115') 

WRITE(3,A)'AAAAAAAAAAAAAAAAAAAAAAAAAAA*AAA
CLOSE(UNIT-3,DISP-'KEEP') 

4000 FORKMAI) 
STOP 
D;D 



C PROGRAM TO CALCULATE THE NAVIGATIONAL BENEFITS 

C THIS PROGRAM WAS WHRITEN BY GEORGE LEO HARGREAVES 1982 

PROGRAM REQUIRES SPECIAL INSTRUCTIO01S TO LINK 


REAL N BERNEIMI .NBENP * BEMA, BENSE,!IBE-.,MAVOLO MAVOLA
 
C T11S 

PEAL NBhIA.,NBMIO.NBMAO,(l MAA, NBSEO,NBSEA.MIVOLO.MIVOLA,IJBE)A 

tAL MIAVDMAAVD
 

DIMENSION HEAD(B0) 


0PE31 (UNIT- 2,NAME-'NVOL.DAT' .TYPE-'OLD') 


OFE21(UNIT- 1, NA 
E- NBEN.OUT ,TYPE-'RE D7)E-0 
,CARRIAGECONTROL 'LIST')

OPE(UNIT-3,NAME-'NAVQ.DAT",TYPE-'NEW 
OPEN(UNIT-4,NAME-DELAY.DAT',TYPE-'OLD) 


,CAPRI AGECONTROL-'LIST"
OPENJ(UNIT7,NIJAME 'AGCOST.DAT' TYPE-'NE34' 

CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC 


C 
C PARAMETER DEFINITIONS 
C 


DELAYED PERIOD 

C DISF - DISCOUT FACTORRITE(5,'ETR 
C LT LINES IN TITLE IN NAVQ.DAT DATA TABLE 

REVENUE PROGRAM (o Of COUNTRIES) 

C 	 AVOLD= AGRICULTURAL VOLUME DURING 

C 	 VCOL - I;UMBER OF COLUMNS READ BY THE 


N - NO LRITE(5,A)'IS
CC 	 NYEAR' PROJECT LIFE (NUMBE-R OF YEARS) 

C RATE A DISCOUNT RATE IN DECIMAL FORM 


C Y - YES 

C 

C THE FOLLOWING CHARACTERS ARE USED TO BUILD VARIABLE NAMES 


C example: NBMIANAVIGATIONAL BENEFITS FOR MALI'S AGRICULTURE 

TARIFFS FOR TRUCKING PHOSPHATEC : UALTTP-ALTERNATE 

C 	 A - AGRICULTURE
 
C -BNEIT

C 	 BE14 - E;EFITS
C BE/N * EEI.EFITh 


C C - COSTS 

C D DISCOUNTED

C 	 FACT- ADJUSTHiENT FACTOR TO ACCOUNT FOR DISTANCE DIFFERENCE (LAND/WATER) 


C 	 MA - MUARITAIA
C MI 'V.ALI 


C 
 N - NAVIGATIONAL 
C 	 0 - 0niE 
C 	 p PHOSPH T
E

C 	 R - RAIL 

C 5UM - DISCOUNTED SUM 

C SE - SENEGAL 

C T(prefix)-YEARLY TOTALS 

C T(-uffix)-TRUCKING 


- TARIFFS FOR ALTERNATIVE MODES OF TRANSPORTATION (F.CFA/t) 


C VOL - VOLUME OF NAVIGATION IN YEAR 'T" (Mt^k,) 

C


C 	 UAL 


CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC 


C INITIALIZE PARJYZrERS 


SUMCAD-O. 

.UfOIB-o. 

SUMJBA" 0. 
SUMVOL- 0. 


TOTMAL-0.0
 
TOTMAU0.0 

TOTSEN-0.0 

TOTAL-0.0 


FACTR-750./925. 


FACT -. 0
 
FACITP- .893 

....
C PARES S ER.l INA..ACTIVELY
 

WRITE(5,A)•IS THE DISCOUNT RATE IN DECIItAL FORM-0.057 (YIN)"
READ(C 5,1002 1Ut~EST
REDE0.05 

.
 

IFTE(5"T.EQ.DYSCGO TO 10
 

HRTE(5,A)ENTER DISCOUNT PATE 
 IN DECIMAL FORM (RATE),
 

10 COtDINUE
 
WRITE( 5,A "IS PROJECT LIFE 5 YEARS? (CYON)TN
 

E
RTEd3 5,1002 NTEST 

NYEAR' 50
 
NFEARI-5.0 .Y)0 OI
 

IF(fT'ST.E. Y (CO TO 11
 
PROJECT LIFE IN YEARS (NYEAR)
 

READ(5, A) NYEAR
 
11 CONTINUE
 

THE TARIFF FOR RAIL-14.5 F.CFA/tkm? (YIN)' 

READ(5,1002)NTEST
UALR K 4.5
 
AA1. 

IF( TEST.EQ.'Y GO TO 12
 
WHITE(5, )ETr THE TARIFF FOR RAIL (UALR)
 
READ 5,)UAL
 

12 CONTINUE
 

RITE(5,A) -IS THE TARIFF FOR TRUCKING PHOSPHATE-28.8 	 p 

A 	 F.CFA/tkz? tY/N)"READ{ 5,1002 )NTEFT
 
UALTP- 2.
 
U F[T ES. .
 
IFITEST.EQ.'Y'(GO TO 13

WRITE 5,A) 'ITIR THE TARIFF FOR TRUCX'CNG PHOSPHATE (UALTp),
 
READ(5,-)UALTP


13 	CONT~INU!E
 

RITE(5,A.*IS niE TARIFF FOR TRUCKING IN MALI-27.7
 
A F.CFA/tkn? (Y/N)'
 

REA.D(5,1002)h"EST
 
UALTHI-27.7
 
IF(NhTEST.EQ.'Y" (GO Tn 14
 
HRITE(5,^)'ENTER THE TARIFF FOR TRUCUNG IN MALI (UALTMI)'
 
READ(5,A UALTmI
 

14 	CONTINUE
 

HRITE( S,.")'25STHE TARIFF FOR TRUCKING IN MAURITANIA-3B.4
 

A 	 F.CFA/tkm? (YIN)' 
READ 5,1002)NTEST
 
UALTMA-•B.4
 
IF{NTEST.EQ.'Y')GO TO 15
 
WRITE(5,A) '_zTER THE TARIFF FOR T-iUC.(ING IN MAURITANIA (UALTMI)"
 

READ (5, - )UALTH.A
 
15 CONTINUE
 

WRITE(5.)'IS 'DET.R!FF FOR TRUCKINC IN SENEGAL-21.1
 
A F.CFA; tkm? (Y/N)'
 
READ(5.1002I)TST
 
UALTSE-21 .1
 
IF(NTEST.EQ.'Y')GO TO 16 °
 
WITE(5,A)'ElTER THE TARIFF FOR TRUCKING IN SENEGAL (UALTSE)
 
READ{(5,*)UALTSE
 

16 	CONTINUE
 

http:REDE0.05


1002 FORMAT(All

CAAAAAAA 
 AAAAAAAAAAAAAAAAUAAAAAAAAAAALAAAAAAAAAAUAAAAMAE±AAA--1.0A.' 


OAALAALAAUAA 
 U.TJ t'Uk, COLUtI r-Ujm ;.
 
SJIX, 'MI -MALI. R - RAIL, MA 

. -

C ACCOUNT FOR HZ-XDINGS IN N'.'OL. - MAURTIANA. P - PHOSPHATE,-DAT AND DELAY.DAT $ SEN SEIEGAL' 
S ,° N - NAVIGATIONJ, TOL TOTAL 

RF-D(2. )LT2 

READ: 4,',)LT4 YEARLY VOLUME 
LT3-LT2+LT4-10 S 

$ 
/o15X, 'NAVIGATIO:" VOLUMES BY COUNTRY AND SECTOR' ,24X,VOLUMS BY COUiUTRy')
LTI-LT2+LT4+7 


2002 FORY,ATt6X,'YEAR.,3X,.'MIBEZV
C 4X,'RBEN',3X,.'MABEN',A4X.'PBEN',
PRINrT oUTPUT TITLE AND CALUMN HEADINGS FOR NAVQ.DAT 
 A 3'SR , , , .4X,"TVOL",4X," ,
NCOL-3
 
WRITE (3,2003 )LT3,?YEARNCOL
IRITE(1,203)LT1NYEAR 


C
HRITE(3,5000) PRINT OUTPUT COLUMWN HEADINGS FOR ACCOST.DAT
 
WRITE(1.5000) hERDNTEACS2006T)
 

2006 FORMAT(6X,'lYF.R', 3X,COSTS'
 
WRITEC 7 500(j)


5000 A*FOR'.AT( AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA')AAAAA-0 

A '.AAAAAAAAAAAAAAAAAAAAAAA) 100 I11AR
 

EE
WRITE(3,A)'RAVQ.DAT -- OUTPUT FROM NBEN: USED IN REVEE IFl/l.RTEAI-)
KRITE 1,5030) 

R.EAD(2,1003 )JYEAR.,MIVOLO,MIVOLARVOLMAVOLO0MAVOLA
5030 rORMAT( ' NBEN.OUT -- OUTPUT FROM NBEN INTERACTIVE' 


A I 1 A ,PVOL,SEVOL,SVOLATOLINPUT FOR COST ALLOCATION') 
 1003 FORJAT(I0,IFI0.2, 
WRITE(7,5035)
5035 FORMAT(' AGCOST.DAT -- OUTPUT FROM NBED;INTERACTIVE', 


AAA*T.EA " INPUT FOR COST ALLOCATION ") 
00000 IS FOR UNIT CONSISTANCy AAAAAAAAA
 

WRITE(3,5010) 
 NBENRUALRRVOLFAOARO00000.
 

5010 FORMAT(' 'iHE FOLLOWING VALUF5 NBMI0-UALTM IAMIVOL0-RVOL)AFACIO 1OOOO0 0
FOR INrTERACTIVE VARIABLES 
A' WERE USED') * NBEIA'UALTMINMIVOLAFACTTEN 

1 0 0 0 0 0 . 
WRITEC 1,5015)RATE,IiYEAR NBENMISNBHI0 UBMIA*NBENR

NBEPUALTPAF'VOL*FACTTPA1OOOOO00 
HRITE 1,5020)UALRUALTP,UALTHI,UALTMA,UALTSE
WRITE( 3,5015 ) RATE, NYEAR NB.AOUALTMAAMAVOLOAFACTTA 1000000. 
WRITE(3,5020)UALRUALTPUALTMI,UAL"MAUALTSE .BO+AAU.LT 00000.
AAFJ V0LyAFACT.JI


N'EE' I'BFVRITE(7,5015)RAE,NYEAR 0 ' ABEZJP
 
WRITE( 7,5020)UALR,UALTP,ULTMI,UALTMA,UALTSE 
 ZBSEOUALTSEASEVOLOAFACTTAIOOOOO0
 

NBSEFA =UALTSEASEVOLAAFACTTAIoooooo.5015 FORMAT(' DISCOUNT RATE ',F5.3," NUMBER OF YEARS ",I5,
A 'AND THE FOLLOWING TARIFFS') NBENSE=NBSEO*NBSEA 
5020 FORMAT(' RAILS',F.2,' 

REi-ZNBENMI E3i',A+NBE3NSETRUCKING PHOSPHATE-' .F6.2, lBE21A-NBMIA+NBJ.AA+NBSEAA TRUCK MALI-' ,F6.2,' TRUCK Y.AUR. -" ,F6.2,'TRUCK SEN.-' ,F6.2)
HRITE(3,A)' I 

TVOL-TVOLAIOO00O.
WRITE(3,A)=E FOLLOWING INPUT FILES WErE USED' SUJM!B-SUMJB NBDl DISFDO 5 I5-.I,LT2 
 SUWEASUMIJBA ELEA*DISF 

READ(2,1000)HEAD 

WRITE(3,1000 )HF-D SUMVOL.-SUMVOL TVOLADISF
 

WRITE( ,
2 

007)JYF.R,INBEN.I/.WRITEI I,1000)HEAD E9, NI R1.E, NBE2A/1.ES,

WRITE(7,1000)HEAD $ NBEPII.E9,
 

5 CONTINUE $ NBEDSE/I.E9,NE2 AII.E9,NBEN/I.Eg,
 
A TVOL/l.E9,TVOLMIv/l.9,TVOLJA!/I.E9,TVOLSE/1.E9 

DO 6 I6-1,LT4hRITE(3,1000)HEAD 

C PRINT OUT 2
 

RE-AD 4,1000)HEAD 2007 FORMATII0,11F8. )

WRITE(iIO00)HEAD T-E NAVQ.DAT TABLE
 

TVOLMI- 'HIVOLOMIVOLA)
WRITE(7,1000)H)EAD 10OOOOO
 
6 C0ONTINUE TVOL.A-(MAVOLO M)VOLA+PVOL)AOOOOOO
 

TVOLSE-CSEVnLOSEVOLA)AIO0OoOo
CRITENUE,RITE( 

3. 200a)'TVOLMI,TVOLMA,TVOLSE,TVOL,JYEAR 

RITE(3A) ' C CALCULATE TOTALS
 
WRITE-(7,A)
RITE(3,2004) 
 TOlhAL *TOTMlALtTVOLMITOTMAU-TOTMAU+TVOLMA
 

HRITE(3,2005) TOTSDJ-TOTSEN TOLSE
2003 FORMAT(3I4," 
 NUMBER OF LINES IN TITLEYEARSAND COLUMNS READ BY 
 TOTAL-IOTAL.TVOL
 
" REVENUE.FTN') 


2004 FORMAT(2X,'TOTAL YEARLY NAVIGATIONAL VJLUMES')
 
2008 FOR.AT(iF15.2, IO)
 

2005 FORMAT(7X,-MALI' BX,'MAURITANIIA' ,7X,'SE2EJAL',8X, 'TOTAL-,IOX. 

" YkR') C CALCULATE {E AGRICULTt=LRL COSTS DUE TO THE DELAY
 

READ( 4.1004 )MIAVD.MAAVD,SEAVD 
C 1004 FORMAT(IOX.3FI O.2) 
1000 FORMAT(BOAI) 


PRINT OUTPUT TITLE AND COLUMN HEADINGS FOR NBE31.DUT 

WRITE(1,2001) CMIA-UA .TMIAMIAVDAI 0
0 0 0 0
 
WRITE 1.2002) 
 CMAA-UALL7_,AMA1DA.1000000 

CSEA-UALTSEASEAVD*J2001 FORMAT("''./,4X.'"NAVIGATIOJAL BENEFITS VALUES X].E9'., 
1000000
 

CAD-CMIA+CMAA+CSEA
WRITE( 7,2009)JYFtR,CAD 

http:TVOL/l.E9,TVOLMIv/l.9,TVOLJA!/I.E9,TVOLSE/1.E9
http:AII.E9,NBEN/I.Eg
http:NBEPII.E9
http:V0LyAFACT.JI
http:A*FOR'.AT
http:AAAAAAAAAAAAAAAAUAAAAAAAAAAALAAAAAAAAAAUAAAAMAE�AAA--1.0A


2009 FOFAT(I0.1PEI0.2) 

SUMCADz SUMCADCAD-DISF 


100 CONTINUE
lR ITE .9 

8011 FORMAT(IX,'DISCOUNTED TOTAL PROJECT NAVIGATIONAL'. 
$ " UENEFITS ='.F9.3,' XIE9'))SUVO./. 


WRITE) 1.8Ol0)SUKVOL/1 .E9Occcccccccccccccccccccccccccccccccccccc
 
8010 FORMAT(IX, 


URIENEFIT01 E9) 


DISCOUtrD TOTAL PROJECT NAVIGATIONAL'. 

I VOLUME -",F9.3,' XE9') 

KRITE()1,8012)SUMCAD/I.E9 
8012 FORMAT(iX,'DISCOJNTED TOTAL AGRICULTURAL COSTS DUE TO 

$ NAVIGATION DELAY -',F9.3,- XI.E9g) 
WRITE(1,2013)RATE 
WHRITE3,2040)TOTMAL,TOIAU,TOTSE2NTOTAL 

),RITE(3,2011)SUMNB 
WRITE)3o2010)SUMVOL 

WRITE(3,2012)SUMCAD 
WRITE(3,2013)RATE 

2040 FORMAT(lX,'TOTALS ,4(GI5.8.2X)) °
 
2010 FORMAT(GIS.10' DISCOUNTED TOTAL PROJECT NAVIGATIONAL , 


A' VOLUME') 


2011 FORMAT(GI5.10, = 
 DISCOUNTED TOTAL PROJECT NAVIGATIONAL', 
A' BENEFITS*) 
WRITr(7,2012)SUMCAD 

HRITE(7,2014) 

WRITE(7,2013 )RATE 


2012 FORAT(GIS.1O,' - DISCOUITED TOTAL AGRICULTURAL', 

A' COSTS DUE TO DELI.Y ') 

2013 FORMAT(2X,'ThE DISCOUNT RATE -',F4.2) 

2014 FORMAT(2X, 'THE COST SH0NN ABOVE SHOULD BE SUBTRACTED FROM '_.'iE 

A TOTAL AGRICULTURAL BENEFITSI') 

WRITE( 7,5000) 
WITE[1,5000) 


WRMITE 3,500(t) 
CLOSE(UNIT-2,DISP-' )
 

CL0SE(UNIT-1,:)ISP- 'YEEP' )
 

CLOSE(UNIT-3, 31SP-'KEEP") 

CLOSE(UNIT4,ISP "KEEP"')


° 

CLOSE(UNIT-7, D.SP-'YKEEP
 
STOP 

END 


C PROGRAM TO CALCULATE AGRICULTURAL ARE-P-S
 

C ThIS PROGRkM I-RITlN BY GEORGE LEO HARGREAVES 1982
 
INTEGER T
 
O,8011)SUMNB/0PE1 (UNIT-1,NAMVE 'AREA.DAT'.TYPE--NEWP, CARR IAGECONTROL- "LIST')
 

open(unit-2.nace 'area.out'.type'new')
 
CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC
 

C
 
C VARIABLE DEFINITIONS 
C AAAAAAAALL AREAS ARE IN HECTARSAAAAAAAAAAA 
C AD-AREA OF DRY FARMING 
C ADD-!JlEA OF DRY FARM DISPLACED 

C AF=AREA ARTIFICIALLY FlOODED 
C IAFMAX-MAXIMUM POT",TIAL AREA FOP ARTIFICIAL FLOOD 

C AI.IRRIGATED AREA 
C AII-INITIAL IRRIGATED AREA 

C AIF.AX .XIMUM IRRIGATED AREA 

C AR-AREA OF RECESSION AGRICULTURAL 

C ARD-AREA OF RECESSION AGRICULTURE DISPLACED 

C RI-INITIAL DEELOPfM:2NT RATE 
C R2-1._. DEVE.OP'M T RATE
 

C T'YEA-RLY CUJIE3
 
C TF-TIME TO WlM_ ARTIFICIAL FLOODING BEGINS (IN YEARS)
 

C TNED-=TIME TO 1.iMN Nl:' DFVELOP?"=.N RATE STARTS (IN YEARS)
 

C
 
CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC
 

C INITIALIZE PAJIY.ErS (..(CEPT FOR RI WHICH IS INITIALIZED LATER)
 

T=0
 
AI-0.
 

AII-28805. 

AIFJY.-315000. 

AR-I 8633.
 
AD-75000.
 
A.'?.AX - 90000. 

C PARAM-ETERS INITIALIZED INTERACTIVELY 

WRITE(5,)'IS ThiE ND- DEVELOPMENT RATE5000. ha./yr7 (Y/N)' 
READ(5,10 }TEST 
R2-5000.
 
IF('EST.EQ.'Y')GO TO 20
 

VZRITE(5,A) .,- THE NE3-1 DE'VELOPM'NT RATE 11 ha.Iyr CR2)"
 

READ1 5 ,A)R2
 

IF(R2.EQ.5000.)GO TO 20
 

20 CC'JTINUE
 

HRITE(5,A)'IS THE TIME TO NI DEVELOPMENT RATE- 4 YEARS? (YIN)' 
RED(5,I0)lrrEST 
TNk.3=4 

IF(NTEST.EQ.'Y-(CO TO 21
 

THE NUMBER OF YEARS BEFORE NIW DE,'.LOFENJT'WRITE(5) A) ENTER 
6RITE(5,A)'P.ATE IS EFFECTIVE (T'Elq)
 

READ(5,A)TWEH
 
21 CONTINUE 

WRITE(5,A)'IS THE TIME TO ARTIFICIAL FLOOD- 9 YEA.RS? (Y/N)' 

READ)(5, I0 |TEST 
TF-9 
IF(NTEST.EQ.'Y')GO TO 22
 

LJ
 
L40
 

http:FORAT(GIS.1O
http:FORMAT(GI5.10
http:FORMAT(GIS.10
http:4(GI5.8.2X
http:1,8012)SUMCAD/I.E9


F;_D{(5, A AMA I 

WRITE5,A)'ENTER AREA FOR MAURITANIA' 

READ(5.A)AMAUR 

WRITE(5,A)'EJTER AREA FOR SENEGAL'
 
READ(5. A )ASENE 

RITE(5.A)'ENTER TOTAL INITIAL AREA IRRIGATED' 


READ(5. A IAII 
23 CONTINUE 

C PRIN'T OUT T}IE NUMBER OF LINES IN TILE TI'ILE HEADING 
WRITE(I.A) '14' 

C PRINT OUTPUT HEADINGS 
"RITE(1,2015) 

WRITE(2,A) 'ARFA.OUT OUTPUT FROM PREA.FrN 
WRITE(,A)'AREA.DAT OUTPUT FROM A. TN USED AS INPUT FOR 

$ AGEIp" 
WRITE(I.A) 'VALUES OF OPTIONS USED FOR THIS RUN ARE' 

WRITE(C,2004)R2,TEN 
RITE(1,2005)TF 

WRITE(1,2030)RMALII,RMAURIRSEN4E.I.TOTMAL,RRAURF,RSENEF 

A ,AMALI ,AML.RASENE 


WRITE(1,2015) 

WRII (1,2000) 

WRITE(1 .2001) 


WRITE(1,2015) 

CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC 

WRITE(2,A)'VALUES OF OPTIONS USED FOR THIS RUN ARE' 

WRITE(2,2004 )R2,T,'W 

KRITE(2,2005)TF 

W ITE(2,2030)RMA-LII .RMAURI .RSENEI,TOTMAL.R.'AURF,RSE2N-


A,AMALI,AAUR, ASENE 

WRITE(2,2015) 

WRITE)2,5000) 


5000 FORJAT(' I' ./) 

WRITEt2.2000) 


RITE) 2, 5002) 

5002 FORMAT(/,IX,' CODE FOR COLUMN HEADINGS ',/ IX,'AI- TOTAL AREA 

$ IRRIGATED, ARD- DISPLACED RECESSION AREA',/,IX, 'ADD- DISPLACED 
$ RAIhFED AREA, AF- AREA OF ARTIFICAL FLCJD',/,IX,'MkLI PROPORTION 
SOF IRRIGA= AREA IN M.ALI, JUR IN HAURITAINA, SE4E IN SEhNEDGAL'
AITE(A2,2001)
LI 


WiRTE(2,2015) 

2000 FOR.JAT(20X, 'AGRICULTURAL ARA.S DtATA TABLE,) 

2001 FORMAT(6X,'YEAR' ,7X,'RATE',SX.'Al' ,X, 'ARD'.X, 'ADD' ,BX,'AF 


,%,2X,' MALI MhAUR SENE) 

2004 FORMAT{1X,'NEW DEVELOPMENT RATE',FS.0,'TIME TO NEW DEVELOPMENT 


S RATE',F5.0)

2005 FOY.AT(' NUMBER OF YEARS BEFORE FLOOD F5.0)

2005 FORMAT(' NB 1) RD,).'A.RE 


2030 FORMAT(' THE FOLLOWING VALUES iZRE USED TO DISTRIBUTE' 

A,' HA DEVELOPED BEMWEEN COUNTRIES' ,IX, 

A ' INITIAL MALI - ',F5.4" AUR ",F5.4,' SENEGAL ",F5.4,
A'/, 	 T'TAL POASIBLE MA IN MALI "',F7.0, 


S OSNIBLE HAURINF. 'ALIS-AL ',F.
Al1,"FINIAL MAUR ',F5.4. - SENEGAL ',F5.4, 

A/,' INITIAL AREAS MALI ',F7.0,' MAUR '.F7.0," SENEGAL '.F7.0) 


CAAA*AAAAAAAAAAAAAA*AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 


DO 100 K-19B0,2030 

IF(K.NE.158-)GO TO 200 

RI-0. 

AI-AII 

iRf=O. 

ADD-0. 

AF-O. 

GO TO 500 


WRITE(5. )'ENTER NUMBER OF YEARS BEFORE FLOODING BDGINS (TF)' 

READ(5A)TF
 
22 CONTINUE 

10 FORMAT(Al)
 
CAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 

C
 
C 1NITIALIZATION OF VALUES USED TO SEPARATE IRRIGATED AREAS BETWEEN COUNTRIES 
C VA.RIABLE CODE USED 
C VARIABLES BEGINING WITH R ARE PROPORTION OF APE-A. DEVELOPED IN EACH 
C COUiNTRY 
C RI I5 THfE AREA DEVELOPED IN A GIVEN1 YEAR 
C THUS AREA DEVELOPED EACH YEAR IN MALI . RMALII A RI 
C R VARIABLES ENDING IN I ARE INITIAL PROPORTION 
C R VARIABLES ENDING IN F ARE FINAL PROPORTION (VALUES AFT= 
C THE MAXIMUM NUMBER OF HA HAS BEEN DELOPED IN MALI) 
C TOTHAL - THE MAXIMUM NUMBER OF HA THAT CAN BE DEVELOPED IN MALI 
C VARIABLES 2EGINING WITH A ARE AREA VARIABLES 
C VARIABLES BEGINING WITH PC. ARE THE PROPORTION VARIABLES(THE 
C PROPORTION OF THE TOTAL AREA IRRIGATED IN A GIVEN COUNTRY 
C VARIABLE-S ENDING WITH T ARE TEMPORARY STORAGE VARIABLES 

RIX.ALII-.1666
 
RMAURI-.3436
 
RSE2EI-.489B 
RkFI F- 0.0
 
?YJ.URF-.4125
 
RSEF= .5875
 
TOT)'.AL=23437.
 
AMALI-270.
 
ALIAUR= 5305.
 
ASEN4E-23230. C)
 

RM.AL I - R-MAL II
 
RMAUR-RMAURI
 
RSENE.RSE2NEI
 

C CHECK WITH USER ON SEPAP.ATION BETWEE COUNTRIES 
WRITE(5,2020)RMYALIIRMAURIRSENEITOTMALRMAURFRSENEF, 

Apy.ALI,AMJURASzNE.AII 
2020 FORMAT)IX,'IN Ri--ORT 4 AND REPORT 5 THE FOLLOWING ', 

^' PROPORTION'S .. E USED',/,' TO SEARATE TOTAL AREA DEVELOPED',X,'EACH YEAR BETW=ED THE 3 COUNTRIES' ,/,IX.
 

A'PROPORTION TO MALI ",F6.4,' PROPORTION TO MAUR ',F6.4

/


A 'IX, 'PROPORTION TO SENEGAL ",F6.4,/,IX,
 
*'AFTER ',F7.0,' HA HAS EEJ DEVELOPED IN MKLI THE ',/
 
A' PROPORTION TO MAUR ',F6.4," PROPORTION TO SENEGAL ',F6.4.,
 
A,lX.'THE INITIAL AREAS IRRIGATED ARE' ,,
 
*IX.'MALI ' MAURITANIA ',F7.0,' SENEGAL ',F7.0,
",F7.0,' -

A'k" TOTAL - ' ,F8.0,/

ThESE VALUES TO BE USED FOR THIS MODEL RUN (Y/N)') 

RF-AD(5,10)OK
 
IF(OK.EQ.'Y')GO TO 23
 
WRITE)5,A)'E2TER VALUES IN DECIMAL FOPJ. 50% - 0.50'
 
WRITEC5,A)'E TER N134 PROPORTION'
 
WRITE(5,A)'FIRST INITIAL PROPORTION TO MALI'
READ (5,^ IRMAL II
 
HRITE{5,Aj'Ej= 1NITAL PROPORTION TO MAUR'
 

TE ,)ENR RPRINT R
READ) 5,.A)JIATRI INIA 

HRITE{5,A)'ElrNER INITAL PROPORTION TO SENEGAL
 
READ(5.)RSENEI
 
WRITE(5,A)'ENTER MAXIMUM NUMBER OF HA POSSIBLE FOR MALI'
 
RED(5, A)TOTMAL
 
lZRITE(5.^)'EN'ER FINAL PROPORTION TO MAUR'
 
RFAD 5,A )RMAURF
 
6IRITE15,A)'EJrER FIIAL PROPORTION TO SENEGAL'
 
READ5,A)RSENEF
 
WRITE(5.A) 'ENTER !NITIAL AREAS IRRIGATED* 

http:RD,).'A.RE


200 CONTINUE 

C 	 INITIALIZE TjiE DEVELOPMENT RATE 

R1 4OO. 

IFiT.GT.TNEWIRI-R2 


C IRRIGATED AREA 


AI AI+R1 

IF(AI.GE.AIMAX)AI-AIMAX 


C 	 RECESSION AREA DISPLACED 

ARDAI-AI I
 
IF(ARD.LT.AR)GOTO 300 


ARD-AR 

C DRY FARM AREA DISPLACED 
ADD-AI-ARD-AII 

IF(ADD.GT.AD)ADD=AD 


300 	 CONTINU1E 

C 	 ARTIFICIAL FLOOD AREA 
IF(T.LT.TF)GOTO 400 

IF(AI.GE.AFAX)GOT0 400 

AF-AFHAX -Al 

GOTO 500 


400 	 AFzO 
500 CON'TINUE 

C 
C DISTRIBUTE THE AREA DEVELOPED IN A GIVEN YEAR 
C BET WEE THE 3 COUN7T.IES 
C FIRST CHECK TO SEE IF MALI IS AT MAXIMUM 
C IF AT MAXIMUM CHANGE PROPORTIONS 

R!T-RI 

AHEALIT-AMYALI RiTARMALT 

IF(AMALIT LT.TOTMAL)G0 TO 50 

XADD-TO TAL-AMALI 

AMALI=TOTMAL 

RMALI0.0 

RX;A-UR-RAUP-F 

RSENERSENE-

RIT-RI-YADD 


50 	 CONTINUE 
AMALI-AMALItRITARMALI 
A.AUR=AI.AURtRITARMAUR 
A-ENE.ASENEtRITARSENE 

C CALCULATE THE PROPORTION OF TOTAL AREA IRRIGATED 
C IN EACH COUNTRY 

PCMAL=AMALI/AI 
PCMAU-AM.AUR/AI 
PCSE2IASENE/AI 
WRir'E(2,2003)K.Rl,AI,ARDADD,AF,PCMAL,CMAU,PCSEN 
I-0UTE(1,2003)K,RI,AIARD,ADD,AF,CMAL,PCMAU,PCSEN 

2003 FORMAT IlO,FI2.0,3FI.O,FI.O,2X,3(F6.4,lX)) 
T=T+1 


100 CONTINUE 
6RITE(2,2010) 

2010 FORAT(' AAAAAAAAAAAAAA,*AAAA*AAAAAAAAAAAAAAAAAAAAAAAAAAA,AAAA 
A *AAAA^AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA) 

CLOSE{UNIT-1,DISP-- 'KEE,) 
STOP 


EID 


C 	 THIS MAIN PROGRAM IS TO CALCULATE kG. BENEFITS AID HATER REQUIREMENTS 
C 	 THIS PROGRAM KRITEN BY GEORGE LEO HARGRFAVES 19E2 
C 	 THIS PROGRAM REQUIRES SPECIAL INSTRUCTIONS TO LIN, 

DIM]ENSION TAB(2B.15),RI(28),RF(28).RRL(28).RDL(25),VC(28),R(28) 
DIMENSION AGBEN(28).FC(28) 
DIMENSION LTITLE(2) ,NTITLE(80),HEAD(B0)
 
OFE2J UNIT-2,NAME- 'AEA.DAT' ,TYPE-'OLD' )
 
OPEN (UNIT- 3, NAME-"AGTAB. PRE' TYPE- OLD')
 
OPFE (UNIT-4 NAM-E"'AGBEJ. OUT' ,TYPE- 'IEW )
 
OPEN(UNIT= ,NAME- 'CHFCY. OUT,'TYPE- "'Eq' )
 
0pEN( UNIT , .JAY.E'"GQ.DAT' ,TYPE- 'IE4' CARRIAGECON7TROL 'LIST') 

HRITE( 1.5030) 
5030 FOR -T(IX, 'CHECK.OUT OUTPUT FROM AGBEJ.PTN ".," FILE CONTAINS 

S DATA ON INDIVIDUAL CROPS FOR HET AND DRY SEAS01 ',/,X.R 'E 
$ TO OUTPUT FILE AGDATA.OUT FROM RRITE.FT FOR DATA ON CROPS AND 
$ YIELDS' ,I,/) 

CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC 

C 
C PARA METER DEFIn'rIoiS 
C 
C "ASAAALL MONITARY VA UES ARE IN F.CFAA^AAA 
C ADD AREA OF DRY F;PJ DISPLACED 
C 	 AF - AREA ARTIFICIALLY FLOODE 
C 	 AFMI - AREA ARTIFICIALLY FLOODED IN T'-E PREVIOUL YEAR 
C 	 AG EN AGRICULTUoR.A.L EE2,ITTS 
C 	 AI IRRIGATED AREA 
C 	 AIM1 IRRIGATED L".F.A IN? THE PREVIOUS YE.R 
C 	 A.RD * AREA OF RECESSIOia AGRICULTURE. DISPLACED 
C 	 C1 DEVELOPP-',T COSTS PER NE34 NECTAR IN F.CFA 
C 	 C2 - COSTS FOR PUMPS IN F.CFA 
C 	 C3 = A1UAL .711 PLR INREPLACEWI COSTS HETAR F.CFA 	 -
C 	 CP CROPPING PATT , FRACTION 
C 	 DISF DISCOUN'T FACTOR 
C 	 FC - FI.ED COSTS 
C 	 1 ARAY COUNT_.R FOR EACH PRODUCT OR CROP 
C 	 IOt * VARIABLE CONTROLING g DIVIDUAL PRODUCT OUTPUT 
C 	 KCHZCK- NUMUBER OF YEARS BEI2_D YEARLY OUTPUTS 
C 	 LT - NUMBER OF LIES iN HEADING 
C 	 N - PUMP LIFE OR TIME TO PUMP REPLACEMENT 
C 	 NCOL - NUMBER OF COLUINiNS IN OUTPUT READ BY THE REVENUE PROGRAM 
C 	 NPROD - NUMBER OF PRODUCTS PER YEAR 
C 	 N1YEAR - PROJECT LIFE IN YEARS 
C 	 PCMAL - PROPORTION OF TOTAL AREA IN MALI 
C 	 PCMAU - PROPORTION OF TOTAL AREA IN MAURITANIA 
C 	 PCSEN - PROPORTION OF TOTAL AREA. IN SE34ECAL 
C 	 R1 - AGRICULTURAL DEVFLOPMEN1T RATE 
C 	 RATE - DISCOUNT RATE IN DECIMAL FORM 
C 	 ROL - LOST REVENUES FROM DRY FARM AREAS 
C 	 RF - REVDIUES FROM A-RTIFIC '.LLY FLOODED AREAS 
C 	 RI - R JEUES FROM IRRIGATID AREAS 
C 	 RRL - LOST REVENJES FROM RECESSION AGRICULTURAL AREAS 
C 	 SFF - SINKING F'.JD FACTOR 
C SUMB - DISCOUNrTED TOTAL PROJECT AGRICULTURAL BENEFITS IN F.CFA 
C SUMQ - DISCOUNT'ED TOTAL PROJECT HATER REQUIREMENTS IN CUBIC METERS 
C VC - VARIABLE COSTS 
C h'R - HATER REQUIREMENTS IN CUBIC METERS 
C h'R}.AL - HATER REQUIRE11aJT FOR MALI 
C WRMAU - LWATERREQUIREFENT FOR MAURITANIA 
C HSRSEN - HAT= REQUIR4ED.rT FOR SENEGAL 

C
 
C 	 IF THE PARAMETER BEGIN'S WITi A -T" IT REFERS TO A YEARLY TOTAL 

http:REQUIR4ED.rT
http:RRITE.FT


C Iexample: TRI-YE.ARLY TOTAL REVENUES 'ROM IRRIGATED AREAS) 

C YTFC-YEARLY TOTAL FIXED COST 

C
CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC 


CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC 


C WRITE KEY TO CHECK.OUT 

C 
C FC - FIXED COSTS 
C I - ARRAY COUNTER FOR EACHi PRODUCT OR CROP 
C RDL - LOST REVEJUF-5 FROM DRY FARM AREAS 
C RF - REVENUES FROM ARTIFICIALLY FLOODED AREAS 
C RI - REVENUES FROM IRRIGATED AREAS 
C RRL - LOST REVENUES FROM RECESSION AGRICULTURAL AREAS 
C SFF - SINKING FUND FACTOR 
C SUMB = DISCOUNTED TOTAL PROJECT AGRICULTURAL BENEFITS IN F.CFA 
C SUMQ . DISCOUNTED TOTAL PROJECr HATER REQUIREDENTS IN CUBIC METERS 
C VC - VARIABLE COSTS 
C KR - WATER REQUIREMENTS IN CUBIC METERS 
C WRMAL - WATER REQUIREDIENT FOR MALI 
C WR)IAU - HATER REQUIRTEX.T FOR MAURITANIA 
C WRSEN - WAT R REQUIREDIENT FOR SENEGAL 
C 
C IF THE PARAMETER BEGINS WITH A "T' IT REFERS TO A YEARLY TOTAL 
C (examplez TRI-YFARLY TOTAL REVE34UES FROM IRRIGATED AREAS) 
C YTFC=YE:.RLY TOTAL FIY2M COST 

CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC 


C INITIALIZE VALUES 
CP-O. 

SUMB=-0. 
SUMQ-0. 


TOTB1-0.0 

TRIIAL -0.0 

TKR AU =0.0 

TWRSEN - 0. o 


CAAAAAAA.AAAAAAAA.~AAAAAAAAAAAAAAAAAAAAAAAA**AAAA*AAAAAAAAAAAAAAAAAAAAAAAAAAAA 

C PARAME7ERS ENIERED INTERACTIVELY 

WInTE(5,A)'DO YOU HANT INDIVIDUAL PRODUCT BEJEITS? (YIN)" 
READ(5,1003)IOUT 

IF(IOUT.EQ.'I' )GO TO 10 

WRITE(5,A) 'ElTER NUMBER 0 YEARS BEi= YEARLY OUTPUTS'
 
READ(5,A)KOJCECK 


10 COTINIUE 


WRITE(5,A)'IS THE DEVELOPMElt COST PER NIDEHECTAR -3560000 F.CFA? 
A (YIN)' 
READ S",1003 I1TEST 

C12a00000.+760000. 

IF(NTrEST.EQ.'Y')GO TO 11
 

WRITE(5,A) 'ENTER THE DEVELOPMENT COST PER NEWiHECTAR IN F. CFA 
A (Cl)' 

READ(5,-)CI

11 CONTINUE 

RITE(5.A)'IS THE REPLACE-EIT COSTS FOR PUMPS -760000 F.CFA? 
A (YIN)'
 
READ(5,1003)NTEST 

C2-76000u. 

IF(NTEET.EQ.Y')GO TO 12 

HRITE(5,A)'ENTER THE REPLACEMENT COSTS IN F.CFA C2)' 

READ(5,A)C2 


12 CONTINUE 


w I"Yrb,'IZ5 r-it TIl "ru ' LA' D YrtUlbrIt ,n"k-ur r±.-rr 

RAD 5.1003 )NTEST
 
N=5

I( 1.'EST. EQ.'"Y" )GO TO 13
 

ITE(5*'E2 T},FTIME '0 PUMP REPLACEMEF-NT IN YEARS (N)' 
R~0iI( 5 ^)'ETI H IE ' UP ELC4N NYAS() 

13 CONTINUE
 

6RITE(5,)'IS TlE P. ,JECTLIFE '50 YEARS? (YIN)'
 
READ(5,1003)NITEST
 
)JYEAR -50
 
IF()JTEST.EQ.Y)GO TO 14
 
WRITE(5.A)'ENTER THE PRCJECT LIFE IN YEARS (NYEARV'
 
READ(5, AflYEAR
 

14 CONTINUE
 

WRITE(5,A)'IS TIHE DISCOUNT1 RATE It! DECIMAL FORM-0.05? (YIN)'
 
READ(5,1003)NTEST
 
RATE-.05
 
IF(ITEST.EQ. 'Y')G0 TO 15
 

HRITE(5,A'ENTER THIE DISCOUNT RATE IN DECIMAL FORM (RATE)' 
READ(5,A RATE 

15 CONTINUE 

1003 FOAF!.AT(Al) 
CAAAAAAAAAAAA^AAAAAAAAAA AAA^^*^^A,*AA*AAA^***^**AAA*AAAAAAAA4*AAAAA
 

C------------------------------------------------------------------------------


C PRINT OUT THE HEADINGS FOR THE AGQ.DAT DATA TABLE 
READ(2,A)LTITLE(2) 

READ(3,A)LTITLE(1) ,NPROD 4-
LT-LTITLE(2) +LT TLE( 1) -6 r) 
LT4-LTITLE(2) -LTI.TLE( 1 +5 
.COL- 3
 

hRITE(7,2001 )LT. 'VF--.R,NCOL
 
WRITE( 7.20i5 )
 

ITE[7A) 'AGQ.DAT OUTPUT FROM AGBEN USED iN REVENUE'
 

WRITE(4 ,A)LT74,;YEA.R
 
HRITE(4,2015)
 
WRITE(4,A) 'OUTPUT FROM AGBEN F!iiE AGBEN.OUT
 

2001 FORYAT(314," NUMBER OF LINES IN TITLEYEA.RS.COLUMNS READ BY
 
A REIENUE.FIT1N )


C ACCOUNT FOR 7HE AREA DATA TABLE TITLE
 

DO 60 I60-1,LTITLE(2)
 
REA)( 2,1 001 )FRAD
 

RITE(. 1001)HEtD
 
hRITE(4,1000)HEIAD
 

G0 CONTINUE 
1000 FORMA.T(IX,B0AI) 
1001 FORMAT(E0AI) 

C ACCOUNT FOR THE AG. ECONOMIC SECTOR DATA TABLE TITLE 
DO 61 161-1,LTITLE(1) 

READ( 3,1002)NTITLE
RITE( 7,1002)IITITLE 

H.lITE(4 ,1000)NTITLE 
61 CONTINUE 

C 
C PRIT OUT VALUES OF OPTIONS EN'ERDCT.)IVE.CTIV- y 

6RITE(4, A)' VALU-E OF OPTIONS EN'ERED INTERACTIVELY ARE' 

H6RITE(4,2000)ClC2N.RATE
 
HRITE 7,2000)Cl,C2.NRATE
 

2000 FORM.ATt " DEVELOPME'r.COST ' Fg. 0*,"REPLACL.ERT COST .F9.0,
 
A 'TIME TO PUMP RELACD"ENT' .15," DISCOUNT RATE ',F5.3)
 

http:IF(ITEST.EQ
http:RATE-.05
http:FORM-0.05


I-JITE( 7.2002) 
WRITE(7.2030)
 

2002 FORMAT(2X. 'YEARLY HATER REQUIREMENTS")
 
2030 FORMAT(8X 'MALI' .7X, MAURITANIA' 5X, 'SEJEGAL'.10X. 'TOTAL' 


C ---------------------------------------------------------------------


1002 FORAT(BOAI) 

C 	 PRINT Otr£PUT HEADINGS FOR AGBEN.0UT 

hRITE 4 , I004. 
1004 FORMAT ('I' ,IX ,'FILE AGBE . OUT ARGICULTUPAL OUTPUT YEARLY VALUES' 

6 - XIE.0EO",/,CLOTR'F;$ 29X, 'YEARILY TOTALS' ,IOX, 'YEARLY WATER REQUIREmENTS BY COUNTRY ', 

$ /,2X, 'YEAR' ,6X, 'WATER REQUIRED ,4X,
 
$ 'AGRICULTURAL BENEFIT' 
 SX, 'MALI ,7X, "KAURITANIA',9X,'SEEGAL' 


C 	 !F YEARLY PRODUCTS Wr-JTED PRINT OUTPUT HEADINGS FO CHECK.OUT
 

IF(OUT.FQ.I)GO TO 75 

IF((MOD(K,KCHECKX.E.0).A-ND.(K.NE.1))GO TO 75
HR T'w ( 1, !05 ) 

WRITE) 1,10053 

C 1005 FOPr.HAT(2X,'I',SX,'RI' ,7X,'RF' ,6X,'RRL ,6X,'RDL',6X, 
C FC,6XVC X,R,6X'AGBEN)LCULATE 
1005 FORMAT(IX,'CROP' ,7X, RE1VI24UE' ,4X, -REVENUE' 5X, -R.7JEIME' ,X, 

$ 'REVENUE' SX, 'COSTS' ,6X. 'COSTS' SX, 'ATER' ,EX. BF1':TIT' , 


$ /,IX,'SEASON' ,3X,'IRRIGATION',3X, 'A.FLOOD' 3X,'LOSI RECESSION'. 


$ 3X,'LOST DRY', 


$ 5X,'FI'ED 5X,'VARIABLE' ,4X,'P.EQUIRE'ENT')TCYTVC+C( 


75 CONTINUE 


C 	 CALCULATE FIXED COSTS FOR PUMP REPLACEM"E- ,"TS 
SFF-FrTE/CC1. 1RATE) A A) -1. )C3-C2,SFF 


READ{(3,A)tTAB (I,J) ,J=1,15),1,-D1,HR(I),AGB-POI) 

C 	 CALCUIATE ALLOCATED FIXED COSTS
DO 100 II,N.FROD 

CP-CP-TAB, 11
CP0COIUE 


READ(2,1006 R ,AI,AD,ADD,A.F,PC.IAL,PCMAU,PCSEN 


DO 150 K1,NYF-R

AIM1 AI 

AFMI .AF 

- -'-J (2,3006) R, AI.ARD, ADD, AF, CM., PCHAU PCSEN 
1006 F',.,AT(1X,F!2.0,3FI1.0.F1O0.0,2X,3(F6.4,IX)) 


C 	 INITIALIZE TOTAL YEARLY VALUES 
TRI 0TRF
TFL 0 

TRDL-0 

TC- 0 

THR-0 

TAGBI
0J-

IAN= -0 

C 	 CALCULATE TOTAL FIXED COSTS FOR IRRIGATED AREA 
TFC-CIARIC3*AIMI 


1 0 200 =1,NPROD 

C CALCULATE THE FIXED COS:S PER PRODUCT 


FCC1) TFCATAB(, I
.11)/CP 


CALCULATE 	 VARIABLE COST 

. VC(1H'CTAB (1,/J IAdc 1.8J TAMC 1,9)A~Ab 1 1,1 Ls )A-iAtjtI i. iti 

C CALCULATE RE./UES 

C REVENUE FROM IRRIGATIONRI (I) =TAB) . 2),ATAU 1 ,33 ' TAC 1, 11 ) AAIM1 
C REV'ERUE FROM ARTIFICIAL FLOODING 

C 
C 

RF(1)=TAU)I,2TAB(I,4)ATAB(Il1),A.
LOS7 PEL-VFF-'.;UEFROtA RECESIO 

L ( ) T B L,5)UTA,2,TAP ](N, )SO,D 

C LOST REVENUE FODYF-2HGFRGM EY FA IUiG 

C 	 CALCULATE -.TER UIRPE-MTS (AI0000 TO GET CUBIC METERS) 

C 	 CALCULATE AGRICULTURL -E.-FIiS 
AC BE (I ) -RI( I) ",F(I } -FCC I ) -VCC(I ) -RRLC 13 ' RDL( I ) 

YEARLY TOTALS
 
TRI-TRIRI (I)
 
TRF-TRFRF(lI)
 
TRRL-TRRLRRL(I)
 
YTIFC=YTFCFCC I)
 

)
 
' "VC=TVCVC(
I)
 

TAGF= E2+AGE(
 

IF(IOUT.EQ.I)GO To 200
IF((MOD(X,KCHECK).JE.0) ANXD.(.N.E.1))G0 
TO 200
 

C 1 FOR"JAT(13,1P7E9.2,1PE10.2)

2 FOPR.AT(1X,14,4X ,X,IPEPE9.2,3XE.2,3X,!PE.2,7XIP9.2,lX, 

$ 3(2X,IP-9.2),3X,IPEIO.2)

200 CONTINUE
 

IF(IOUT.F.Q.)GO TO 300
 

TO 30
iMITE(i, 007 )
 

1007 FORFPATCIX,'Y.R' ,SX,"'RI- qX,'TRF- ,9X,,TRRL',12X.'TRDL,
A' SX,'-TFC' ,0X,"TVC",10X, "','.i'XTAGpF_."
C WITE) 1,2 )K ,TRI•TRF.TRL, TRDLYFCTC J-IRTAGE 

C 2 RITE(1.2A)I,TRI,TRF,TRRL,TRL, TFC,TVC,1T.RTA-nEN 
C 2 FOR.AT(13, IP7EO.2,lPE10.2,/, ' i 

300 CONTINUE 
WRIT--)4 ,3)(,T L/1.ESTAGBEN/1.Es,|WA) /1.E9 WIC2AU/1.EO, 

$ kRSEN'..E9 

3 FOR'AT( 1X,14,SX,F7. 3,16X,F7.3.1IX,F7.3,7X,F7.3,10X,F. 3)TOTB.EN, TOTbE2j TAG pEN
DISF- I. .RATE ) A.(K-I I 
SUMQ" SUMQ*DI SF-TlM 
SUMB- SUH.B 	DI SFATAG Ea," 
KY.AL-T RAPCMAL 
W0.AU.T%RA PCMAU 
1^MSEN-ThR ^PCSEN, 
YCE07 	 ) ,0 3ITE 	 2 .AL,htMAU, WRSENTRR,K 

7rRMAL-i"TRALWRJAL 
"I'RY.A TWRMAUi -z-MAUU

TOTTWR-TO-J,-tTWR
 
2003 FORMAT(4FI5.2,110)
 
150 CONTINUE
 

WRITE(7,2103 )T3R.AL , T'R.MAU .'RSENj.TOIIWR
 
2103 FORPAT' TOTALS ,4(015.1O.2X}))
 WRITEr 4, 8015 TO"rrwR/ 1.E9,TOTBEJ /1.E9 TWRMAL/. E9 ,IRU1 .E9.
 

http:4(015.1O.2X
http:WIC2AU/1.EO


$ ThRSEN/I.E9 
8015 FORMAT(IX,'TOTALS'.7X.F7.3,16XF7.3.12XF7.3°7X.F7.3.1OX,F7.3) 


WRITE(4,8006)SUMBJI.E9 

WRITE(4,8005)SUMQI .E9 


8005 FORMAT(IX. 'DISCOUNTED TOTAL PROJECT HATE. REQUIREMENT -' 

S F9.4,' XI.E9') 
8006 FORMAT(IX,'DISCOUITED TOTAL PROJECT AGRICULTURAL BENEFIT -'. 

$ F9.4,' XI.E9") 

WRITE(4,2006)RATE 

WRITE(7,2005)SUMB 


WRITE(7,2004 )SUMQ 

WRITE(7,2006)RATE 

HRITE)4,20i5) 


2004 FORMAT(GI5.8,' - DISCOUN4TED TOTAL PROJECT' 

A ' HATER REQUIREMENTS") 


2005 FORMAT(GI5.B,' - DISCOUNTED TOTAL PROJECT', 

A' AGRICULTURAL BENEFITS') 

2006 FORMAT(2X, 'THE DISCOUNT RATE-' ,F4.2) 
2015 FORMAT(' AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA', 

A 'AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA) 

CLOSE(UNIT-IDISP-'KEEP') 

CLOSE(UNIT-2,DISP-'KEEP') 
CLOSE(UNIT-3,DISP-'KEEP') 

CLOSE(UNIT-4,DISP-'KEEP') 
CLOSE(UNIT-7,DISP.'KEEP') 

STOP 

ElD . 

C THIS PROGRAM CALCULATES NAVIGATION VOLUMES 
C THIS PROGRAM WRITFN BY GEORGE LEO HARGREAVES 1982 
C THIS PROGRAM REQUIRES SPECIAL INSTRUCTIONS TO LINK 

INTEGER YEAR( 4) .DELAY, YEARPZ,YEARPE
 
REAL MIVOLOHIVOLA,AVULO,MAVOLA,MIAVDMAAVD
 
REAL HIAI:EH, -A-NEI3,MIAOLD, PJAOLD
 
DIMENSION VOLMIAI4),VOLHIR(4),VOLMAA(4),VOLSEA(4).TVOL(4)
 
DIMEISION VOLHIO4),VOLMAO(4),VOLSEO(4)
 
DIMENSION SLOPEI(4),SLOPE2(4) .SLOPE3(4),SLOPE4(4),SLOPET(4)
 
DIXE14SION SLOPES(4),SLOPE6(4),SLOPE7(4)
 
DIKENSION CROSSI(4),CROS52(4),CROSS3(4),CROSS4(4),CROSST4)
 
DIM12NSION CROS5(4),CROSS6(4),CROSS7(4)
 

DIMENSION HEAD (50) 
OPEN(UNIT-1,NAE-'NVOL.DAT',TYPE-'NEW' CARRIAGECONTROL-'LIST') 
OPEN(UNIT-2,NA-ME-'DELAY.DAT' ,TYPE-"NEW' ,CARRIAGECONTROL-'LIST') 
OPI(UNIT-3.,N-ME-'VAVTAS.PRE' ,TYPE-'OLD') 
OPEN (UN IT-4 , NAiE- 'A EA. DAT' .TYPF- 'OLD' ) 

0PI(UNIT"8,A.I-NVOL.0UT' ,TYPE-'NE1' 

CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC
 
C 
C PA.RAM--'R DEFIhaITIONS 
C
 
C AVOLD - AGRICULT URAL VOLUME IN DELAYED PERIOD 
C CROSS - Y-;-YIS INTERCEPT 

C DELAY - NUMBER OF YEARS NAVIGATION IS DELAYED 
C DRATE - AGRICULTURAL DEVELOPMENT RATE IN HECTARS/YEAR 
C I - ARRAY COUNTER 
C iYEAR - YEAR READ FORM AREA.DAT 
C 3 - YEARLY COUNTER 
C K - YEARLY COUNTER 
C N - NO 
C PVOL - PHOSPHATE NAVIGATION VOLUME 
C SLOPE - SLOPE OF THE VOLUME VS. TIME LINE 

C TVOL - TOTAL NAVIGATION VOLUMES OMITTING PHOSPHATE NAV. (Mt/=) 
C AAAANOTE TtL.T PLL VOLUM--S ARE IN MILLIONS (E6)0*Ak 
C Y - YES 

C YEAR - SPECIFIED YFAR 
C YEARPB- YEAR PHOSPHATE NAVIGATION BEGINS 
C YEARPE- YEAR PHOSPHATE NAVIGATION ENDS 
C 
C THE FOLLOWING NUMBERS ARE SUFFIXES TO SLOPE & CROSS 

C I-MALI OTHER 
C 2-MALI AGRICULTURAL 
C 3 - MAL I RAIL 
C 4-MAURITANIA OTER 
C 5-MAURITA.NIA AGRICULTURAL. 
C 6-SE14EGAL OTHER 
C 7-SENEGAL AGRICULTURAL 
C 
C THE FOLLOWING CHARACTERS ARE USED TO BUILD VARIABLE NAMES 
C examplei MIVOLA-AGRICULTURAL VOLUME FOR MALI
 

C i SEAVD-AGRICULTURAXL VOLUME DISPLACED IN SEIMSAL 
C A - AGRICULTURE 
C D - DISPLACED (NOT TRA-NSPORTED BY NAVIGATION) 

C MA - MUARITANIA 
C MI - MALI 
C N - NAVIGATION 
C NEW- ADJUSTED AGRICULTURAL VOLUME OF CURRENT YEAR 
C 0 - OTllER 
C OLD- ADJUSTED AGRICULTURAL VOLUME OF PREVIOUS YEAR 
C P - PHOSPHATE 

bo 
4

http:WRITE(4,8006)SUMBJI.E9
http:ThRSEN/I.E9


C R - RAIL
 
C SE - SE2NEGAL 
C T - YEARLY TOTAL 
C V - VOLUME 
C VOL- VOLUME 
CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC 


CAAAAAAAAAAAAA^AAAAAAAAAAAAAAAAAA AAAA AAAAA AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA* 

C PARAMETERS INITIALIZED) INTERACTIVELY 

MITE(5,A)'IF THERE IS NO DELAY NAVIGATION STARTS IN 1980' 

WRITE(S,A)'USER SHOULD USE ZERO DELAY WHEN CALCULATING KEY' 
HRITE(5,A)'IS NAVIGATION DELAYED 5 YEARS? (YIN)' 
READ( 5,1002)]NTESTDELAY5 

BASE YEAR IS 1988 INSTEAD OF 1983,S0 TO GET 5 YEAR DELAY MUST 


C ADD 5 TO LENGTH OF DELAY 
DELAY-DELAY*5 


IF(NTEST.EQ.'Y')GO TO 10WRITE(5,*)'ENT!ER NUMBER OF YEARS NAVIGATION IS DELAYED (DELAY)'
READ(5,A)DELAY 

DELAY DELAY5 


10 CONTINUE 

1002 FORMATtAl) 


C ACCOUNT FOR THE TITLE AND HEADINGS IN AREA.DAT AND NAVTAB.PRE 

READ 3,A)LT3,NYEARS
 
LTIALT3LT4 7 


WRITEC 1 .5002)LTI 
5002 FORMAT(14) 

WRITE(1,5000)
5000 FORMAT( IA AAAAA*AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA* 

A 'AAAAAAAAAAAAAAAA*AAAAAAAAAAAAAAAA,) 

WRITE(I,A)'OUTPUT FROM NVOL.FTN--NVOL.DAT FOR USE IN NBEN' 

WRITE(1,A)' THE FOLLOWING INPUT FILES HERE USED' 

WRITE(I,A)" I 

WRITE(8,A) 'OUTPUT FROM NVOL.FTN--NVOL.OUT I 

WRITE(B,A)' THE FOLLOWING INPUT FILES WERE USED' 

DO 4 14-1,LT3 

READ( 3,1000 )HEAD

WRITEC 1,1000 )HEAD 

WRITEC 8,1000)HEAD 


4 CONTICUE 

DO 5 15-1,LT4
 
READ (4, .000)HEAD 

)RITE(1,1000)HEAD 

WRITE( 8, 1000 )HEAD 

5 	 CONTINUE 

HRITE(i,A)' 

IDEL"DELAY-5 

HRITE( 1 ,A) 'INTERACTIVE OPTION DELAY SET TO ,IDEL,' YEARS' 

WRITE(8,A) 'INTERACTIVE OPTION DELAY SET TO '.IDEL' YEARS' 


READ( 4,1001) IYEAR,DPRATE 
READ(4,1001)IYEAR,DRATE 


1000 FORMAT(80A1I) 
1001 FOR"AT(I10,F12.0) 

C PRINT OUTPUT HEADINGS FOR NVOL.DAT 
WRITEC 8,4000)

4000 FORMiATC'I ,1X. 'NAVIGATION VOLUMES FILE NVOL.OUT'o/,2X, 
$ ' FOLLOWING CODE IS USED FOR COLUMN HEADINS:', 
S /'.X,'MIVOL0 - VOLUME OTHER FOR MALI', 
S IIX,'MIVOLA - VOLUME AGRICULTURE MALI-, 
$ I.IX.'RVOL - RAIL VOLUME', 

$ ) 1X, 'HAVOL0VOME0THEP7FOR AUHITrANIA",
 
/,IX, 'MAVOLA - VOLUME AGRICULTURE MAURITPJIIA,
 

s i.IX. 'PVOL - PHOSPHATE VOLUME',
 
$ /,IX,SEVOLO - VOLUME OTHR SENEZlAL'.
 
$ /,1X,'SEVOLA - VOLUME AGRICULTURE SFEEGAL'.
 
S / ,IX. 'VOLT - TOTAL VOLUME'
 

S lAX, 'AVOLD -ADJ5USTED AGRICULTURAL VOLUME OF PREVIOUS YEAR') 
WRITE(8.2000) 

2 RITE(, 2000V
 

LA ,5X,'MIVOLA' 
A 'AVOLA',5X,'PVOL',5X,'SEVOL0,4X,'SEVOLA',5X,'VOLT',SX,AVOLD-) 

C PRINT OUTPUT TITLE AND COLUMN HEADINGS FOR DELAY.DAT 
LT2-5 

2000 FOP T(6X,'YEAR',4X,'MIVOL' 5X,'RVOL' ,5X, 'AVOLO" 4X, 

RITE(2,5002)LT2 
W-RITE( 2,5000)
 
WRITE(2,A) 'OUTPUT FORM NJOL DELAY.DAT FOR USE IN NBEN'
WRITE(2,2001)

WRITE:(2,2002)
 
WRITE 2,2011)IDEL
 

2011 FORMAT(2,NAVICATIONAL DELAY-',I4,' YEARS*)
 
2001 FORMAT 2X, 'AGRICULTURAL VOLUMES DURING NAVIGATION DELAY'YE
 

2002 FORMAT( 6X, 'YEAR' ,6X. 'MALI' ,3X,'MAURITANIA' ,2X.'SENEGAL') 

READ(3,A)YEAR
 

READ(3, A )VOLMIO
 
READ(3, A)VOLMIA
 
READ(3,A)VOLMIR 

READ(3,A)VOLMAO
 
RED(3,A)VOLMJ-A 

READ)3A)VOLSE0
 
READ(3,*)VOLSEA
 
READ(3 	 A)TVOL 
PF.D(3,A)YE-S.PB 
Ra.D(3,-)YEARPE 
READ(3,A )VOLP
 

1003 FORC'.T(4110)

1004 FORM.AT(4FIO.2)
 
1005 FORMAT( I10)
 
1006 FORMAT(FIO.2)
 

J-1981
 
MIVOLO=0.
 
MIVOLA-0.
 
RVOL 0.
 
MAVOLO-0.
 
MAVOLA- 0.
 
PVOL-O.
 
SEVOLO0.
 
SEVOLA-0. 
VOLT-0. 
AVOLD-O. 
WRITE(1.2003)JMIVOLO.MIVOLA.RVOLMAVOLO,MAVOLA.PVOL,SEVOLO, 

A SEVOLA,VOLTAVOLD 
WRITE(8,2003)J ,MIVOLOMIVOLA,RVOLMAVOLOMAV.'A,PVOL,SEVOLO, 

* SEVOLAVOLTAVOLD 
2003 FORMAT(I10.1OF1O.2)
 

MIAV=O.
 
MAAVD-0.
 
SEAVD-O.
 
WRITE(2,2004)JMIAVD,MAAVD,SEAVD
 

2004 FORMAT(I103F10.2)
 

tLn 

http:PF.D(3,A)YE-S.PB


J-1982 
MIVOLO-0. 
MIVOLA-0. 

SEAVV=5EANEW 
M:%'JLO-O. 

RVOL-0. MIANEW.G. 

HAVOLO-0. RVDL-0. 

HAVOLA-0. 
PVDL-0. 

KINOLO-0. 
MAYINEW. 0. 

SEVOLO-0. PVOLZO 0. 
SEVOLA-0. SFPXEw.0. 
VOLT-0. VOLT-0. 
AVOLD-0. 
WRITE(l, 2005)JMIVOLOHIVOLARVOL.MAVOLOMAVOLAFVOLSEVOLO, 
A SEVOLAVOLTRVOLD 

WRI TE (8, 2 005) J , MIVOLO, MIVOLA, RVOL, MWOLO, HAVOLA. PVOL, SEVOLO, 

A SEVOLAVOLTAVOLD 
2005 FORMAT(110,10FIO.2) 

KIAVD.o. 

250 

AVOLD-AVOL 

CONTINUE 
VMITE(1,2007)3,MIVOLOKIANEWRVOLMAVOLOW,IIERePVOL. 

S-.VCJLOSFkNE3iVOLTAVOLD 
tM17E(8,2007)JMIVOLOMI)UIEWRVOLMAVOLDHAANEHI'VOL, 
c-E:VOLO.SF-MIEH.VOLT.AVOLD 

KkAVD-0. 
SEAVD-0. 

.WRITE(2,2006)JMIAVDMAAVDSEAVD 
2006 FORMAT(IlOe3F10.2) 

MITE (2,2 008) J. MIAVD. X-TAVD, 
IFIDELAY.EQ.O)GO TO 200 
MIMIEW-MIAVD 
MhAJa34-KlAVD 

SEAVD 

DO 100 1-1,3 
SLOPE1 (1) -(VOLMIO(I+J) -VOLMIOC I)) 
SLOPE2 M - (VOLMIA(I+l) -VOLMIA M) 

/FLOAT (YEAR (1+11 -YEAR (I)) 
/FLOAT(YEkR(1+1) -YEAR (1)) 225 

BEANEW-SFAVD 
CO TO 200 

CONTINUE 

SLOPM M - (VOLMIR (1 +1) -VOLMIR M) /FLOAT(YEAR(I+l) -YEAR M) 
SLOPE4 M - (VOLKAO(I+l) -VOLHAO M) /FLOAT(MR(1+1) -YF.&R(1)) 
SLOPE5 M -!VOLeAh(I+1) -VOLMAA(1)) /FLOAT(YF-?-.R(1+1) -YEARM)
SLOPE6(1) -(VOLSEO (1 +1) -VOLSEO M) /FLOAT(I EAR (I+i)-YFl R M)
SLOPE7 (1) - (VOLSEA(Itl) -VOLSEAM) /FLOAT(YF.A.R(I+I) -YEAR M) 

CROSSI M -VOLMIO M -SLOPE1(1) AFLOAT (YEhR(I)) 

MIAOLD-KIVOLA 
X.t.AOLD-MAVOLA 
SEAOLD-SEVOLA 
MIVOLC=SLOPEI(I).FLDhT(J)+CROSS1(1) 
MIVOLA-SLOPE2(I)AFLOA-i(J)+CROSS2(l)
RVOL-SLOPE3(I) IFLOtT(J)+CROSS3(I) 
MVOLO-SLOPE4(1)AFLOAT(J)+-CROSS4(I) -r-

CROSS2( I) -VOLMIA(I) -SLOPE2(I)AFLOAT(YFhR(I)) 
CROSS3(l) -VOLMIRM-SLOPE3(j) AFLOAT(YF7--R(I)) 
CROSS4 M -VOLMAOM -SLOPE4 M AFLOAT (YEAR M) 
CROSS5(l)-VOLHAA(l) -SLOPES(l) AFLOAT(YEAR( M 
CROS56(l)-VOLSEO(I)-SLOPE6(I)AFLOAT(YEAR(l)) 
CROSS7(l) -VOLSEA(l) - SLOPE7 (1) AFLOAT (YEAR (1) 1008 

VOLA-SLOPE5(I)AFLOhT(J)+CROSS5(l)FA 
SEVOLO=SLOPEG(I)AFLOAT(J)+CROSS6(I) 
SEVOLP.-SLOPE7(I)AFLO)7i(j)+CROSS711) 
VXJ-.D(4 1008) DFL.TE 
FORMAT(IOXF12.0)
MIAI.,EW Mjlj.,EN+(MIVOLA-MI7..OLI))ADRkTE/5000. 

1007 

DO 200 J-YFAR(l),YEAR(1+1)-l 
IF(J.fIE.YEA.Rti))GO TO 225 
MIVOLO-SLOPEI(I:-FLOAT(J) CROSSI(l) 
HIVOLA-SLOPE2(1)AFLOAT(J)+CROSS2(I) 
RVOL-SLOPE3(I)A.FLOAT(J)+CROSS3(I) 
MAVOLO-SLOFE4(I)AF*LOAT(J)+CROSS4(l) 
MAVOLA-SLOPE5(1)AFLOAT(J)+CROSS5(l) 
SEVOLO-SLOPE6(!)AFLOAT(J)+CROSS6(1) 
SEVOLA-SLOPE7(1)AFLOAT(J)+CROSS7(I) 
READ(4elCO7)DRATE 
FOR14AT(IOXF12.0) 
MIANDI-MIVOLAADRATE/5000. 
KAA.NEW-HAVOLAADRATE/5000.
SFAfflE:W-5aOLAADRA-,E/5000. 
VOLT-MIVOLO+MIANEW+KhVDLO+MWZEW+SEVOLO+SEJJEH 

ADRXTE/5000. 
SFMIFJ.Srtj.'E:k4+(E-IVOLA-SFAOLD)oDRATE/500D. 
VOLT- MIVOLO +1417J.EWYJVOLO +MAJIMIA +SEVOLO +SUMIEW 
PVOL-VOL? 
IF((J.LT.IT.P.RPB+DEI-l Y).CR.(O.rT.YEARPE+DELAY))FVOL-0. 
VOLT-VOLTiFV0L 
AVOL-MIANEW+XJlMaR+EM-EN 
MIAVD-0. 
I,lhvD-0. 
SEAVD-0. 
AVOLD-0. 
I,_(J.GE.YEAR(I)+DELAY)GO TO 260 

HIAVD-MIANEW 
FlAAVD-MAMMW 
SEAVD7 SEM-E14 

PVOL-VOT.P 14iVOLO-0. 

IF((J.LT.YEARFB+DELAY).OR. (J.GT.YEARPE+DELhY))FVOL-0. KIA14EW-0. 
VOLT-VOLT+PVOL RVOL-0. 
AVOL-HlhlJfM+hh.PjJE3l+SrkNEW 
MIAVD-0. 

HAVOLO-0. 
Kh"EH-0. 

MAAVD-0. FVOL-0. 
SEAVD-0. SEVOLO-O. 
AVOLD-0. SUMEW-0 -
IF(J.GE.YEhR(1)+DELAY)GO TO 250 
HIAVD-MIPJID4 

VOLT-0. 
AVOLD-AVOL 

MAAVD-Vz.AliEW 260 COUTINUE 
WRITE(1,2007)J.MIVOLO.KIANEW.RVOL.KhVOLOYjjJM4.PVOL. 
SFVOLOSULNEN.VGLTAV0LD 



WRITE (. 207)J.IVLO, tiMlA~.VUL.MAVULU.IAA~ft-j'. e".UL, 5.iA5 V 
SEVOLO.*SEANli,VOLT,AVOLD 285 CONTINUE 

WflITE( 2 2008)J.MIAVD.iIAAVD,SEAVLD 320 CONTINUE 
2007 FORHAT(11,OF1O.2) WRITEI 1.5000)
 
2008 FORMATII10.3F10.2)
 

IF(J.GE.YEXR(1)tDELAY)G0 TO 255 
 WRITEC 2.*5000)
 
NIANN= )IAVDCLOSE(UfUIT-1 ,OISP- 'KEEP')


MA-MAVD CLOSE(UNIT-2.DISP- 'KEEP')MAMEW-MAAVDCLOSE(UIT3,DISP-' 'EP' )
SEANEN. SEAVD CLOSE(UIT-4,DISP- 'KEEP') 

255 CON1TINUE STOP 
200 CON1TINUE END 
100 COIITINUE 

C THE FOLLOWIN4G ALGORITHMS PROJECT THE VOLUMES OUT TO 50 YEARS 
DO 300 X-J.2031 

tiIA0LD-MIVOLA 
?iAAOLD=HAVOLA 
SEAOLD-SEV0LA
 

tIVOLO-SLOPE1C3 )AFLOAT(K)+CROSSI(3)
 
HIVOLA-SLOPE2( 3)AFLOAT(K)+CROSS2(3)
 
RVOL.SLOPE3C3)AF'LOAT(K)+CROSS3(3)
 
M.AVOLO-SLOPE4 C3)AFLOAT(K)+CROSS4(3)
 
MAVOLA-SL0PE5 (3)AF'LOATI K) +CROSSS (3) 
SEVOLO=SLOPE6(3 )AFLOAT(K) tCRO556C 3)
 
SEVIOLA-SLOPE7( 3)AFTOAT(K) tCROSS7C3)
 
READ(4 .100S)DRATE
 

1009 FORMAT(IOX,F32.O)

MIIANB---IIJEN+ (hIVOLA-tIIAOLD) ADRATE5000.
 
KMl~iMAVB'1t(MAVOLA-MAIAOLD) ADRATE/ 5000.
 
SEAN~)-SF-EJE+(CSEVOLA-SEAOLD) ADR.ATE/ 5000.
 
VOLT- HIV0LO +MIAI.9EWMAVOLO tHAAlNTWtSEVOLO +SET
 
PVOL-VOLP
 
IF(K.LT.YEARPB.OR.K.GT.YA-RPE)PVOL-0.
 
VOLT=VOLT±P'JOL
 
AVOL-MIVOLAiMKAVOLA+SEVOLA
 
MUAVD-0.
 
MAtAVD=D.
 
SEPAVD-0. 
AVOLD=0.
 
IF(K.GE.YEAR(1)*DELAY)GO TO 275
 

MIAVD=MIANDEW 
MAAVL3=HAANE3W
 
SEAVD-S5JJJEW
 
MIVOLO-0.
 
MIVOLA-.'0
 
RVOL-0.
 
MAVOLO.'0.
 
)IAVOLA-.0. 
PVOL.'0.
 
SE'JOLO-.. 
SEVOLA-'0. 
VOLT-0.
 
AVOLD-AVOL 

275 CONITI1UE 
WRITE(I1.2009)K,MIVOL.MIANE.RVLMAVOLOMAANE3'1.PV0L. 

" EAJND),SEVOLA,*VOLT,*AVOLD 
HRITE( 8.2OO9)(.MIVOLO.MIIED4,RVOLHAV0LO,MAANEW.PVOL,
 

" SEAND'). SEVOL, ,VOLT, AVOLD
 
W'RITE(2 .202 0)KMIAVID.MAAVD.SEAVD
 

2009 FORMAT(Il0.1OFIO.2)
 
2010 FORY.AT(I10,3FI0.2)
 

IF(J.CE.YEAR(1)+DELAUY)G0 TO 285
 
MIANTH=-MIAVD
 
MAJ.N'W-MAAVD 



C PROGRAM COST.FTN FOR COST TABLE 412 ru ".firiu 'z) 
C 413 CONTINUE 

C PROGRAM TO OUTPUT FIN;2NCING SCHEDULE TO INCLUDE EAD 2. 00)LTITLENYFARS 

C 
C 

ACCOUNTING CODE AND C OR D 
one input file COST.PRE; two output files COST.DAT 

100 
C 

FORFYT(I4,I6) 

C AND DISSUM.OUT PRI NE PZL'otJG FOR OUTFUT FILE CONTAINING THE DISCOUNTED SUMS OF THECC VP-LUES TO BE REA.D 114 
C 
C PRINT NUPMBER OF LINES OF HEADING TO BE REPD IN FROM DISSCOUTED SUMS 

c C DATA FILE 

CAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA*AAAAAAAAAAAAAAAA I."L-zLTITLE-9 

C MAJOR VARIABLES USED IN THIS PROGRAM )DUTE(3,A)IHF-,YF'-S 
)ITE(3,6000) 

C DIS - Discount factor for a given year tZITE{3,A)" DIssum.oUT -- 0TPUT FILE FROM COST " 
C HEAD(I) Array containing column headings 6000 FORMAT( A' A AA-^A^ A^^AA A#AA,*, , 
C 
C 

ICHAN -Y to switch from account 12110 to account 16000 
N leaves account 12110(other notes payable)in output 

A 
WF!TE'3.201 .ATE 

) 

C 
C 

!HEAD - Number of lines of comment in output files different 
value for COST.DAT AD DISSUM.OUT 

201 
C 

FOPY.T('DISCOU:1 suMx USIN G I.E.EST RATE OF ',F5.3) 

C INDEX - For user option Y retains the value C PRINT THE N"UJiEIR OF LINES OF HEADINO TO BE IN FROM THE COST.DAT 
C 
C 

programed in, N user can change value 
LTITLE- Number of lines of comment in COST.PRE 

C 
C 

FILE BY THE ACCOU!NTS PROCESSING PROGRAM N;UMBER OF LINES OF TITLE + 
FOR COLUMN HEADINGS t T10 LINES ADDD BY THIS PROGRAM 

ONE LINE 

C NACC = number of account codes to be read in 32 IHEAD-LTITLE-5 
C 
C 
C 
C 
C 

NAME - 5 digit integer account code 
NBEG - Index of first element in array XCJ) that needs 

account 12110 switched to 16000 for the second pass
NCAP - Number of capital accounts 1/2 the NCOL 
NCOL - NUMBER OF COLUMNS TO BE READ IN FROM 

IITE{2,%)IH-AD.NYEARS 

kRITE(2,6000) 
WRITE(3,)'DISCOUz.= SUm.s -- IN-F.ECTIE INPUT FOR ALLOCATE, 
WPITE2,ACOST.EAT -- OUTPUT FROM COST PROGRAM 

C 
C 
C 
C 

NCORD 
NP 

FINANCE TABLE: SET TO B 
- C for credit D for debit 
- Index of array X(j), used for storage of capital 
accounts. Used to locate capital accounts in X(j) 

415 
A 

WRITE(2,415)RAT-E 
FORMAT(' THESE YEARLY VALUES ARE NOT DISCOUNTED;', 
'RATE USED 'OR CALCULATING DISCOUNTED TOTAL KAS ,F5.3) 
KRITE(2.A)'THE FOLLOWING INPUT FILES ZERE USED-

-P 
O' 

C 
C 

NTITLE- Array containing one line of comment 
NYEARS- Number of years of data to read in from COST.PRE 

VITE(3,A)'THE FOLLOWING INPUT FILES WERE USED' 
DO 5 I-,LTITLE 

C RATE - DISCOUNT RATE. USER OPTION TO CHMNCE FROM .05 RE-D{I,101}TITLE 
C SUM(I)- Array contain discounted rums,for each column )7ITE(2.2O0)NtTITLE 
C 
C
C 

TOTAL - Total discounted sum 
TOT - Individual discounted sum. Man Manatilita

Dia Diama, E31E energy, NAV navigation includes 
5
101 

WRITE(3200)MTITLE
CONTINUE
FORAT(BOAl) 

C capital and O&M 200 FORMAT(BOAl) 
C 
C 

X(J) - Array contains expenses and capital, yearly values 
only 

C 
C NACC IS THE IUMBER OF ACCOU1T CODES TO BE READ IN 

C C FIRST C OR D IS READ THEN ACCOUNT CODE 
DI~oC:JZCZGOOo1DOCo~Do 

DIMENSION NTITLE(80)HEAD(8).NCORD(32),IJAME(32) 
DOXDOD DOl C 

C 
THERE ARE TWICE THE 1NUMFER OF ACCOUNjTS AS THERE ARE 
COLUMN S MUST BE A CREDIT MID A DEBIT FOR EACH ACCOUNT 

DOUBLE PRECISION SUM(),X(16),CAP(4),XTEi(6) C 
OPEN (UNIT-1,NAME-'COST.PRE',TYPE-'OLD') C IN ADDITION TO 2 ACCOUNTS FOR EACH COLUM) TEDRE IS ALSO All 
OPEN (UNIT-2,NAME-'COST.DAT ,TYPE-'NEW'. CRRIAGECOl.ROL-'LIST') C ADDITION;ML 2 ACCOUNTS FOR EACH CAPITAL COLUMN 
OPEN (UNIT-3,NAME-'DISSUM.OUT',TYPE-'NE3I' ,CARRIAGECONTROL-'LIST') C THERE IS ONE-HALF THE NTUMBER OF CAPITAL COLUMNS AS TOTAL 

C THE NUMBER OF COLUMNS IN THE INPUT FILE IS ASSUMED TO BE C COLUMI-S SINCE THEY ARE ALL IN PAIRS CAPITAL OM 
C 8 IF CHANGES ARE MADE IN THE NUMBER OF COLUMNS C IT IS ASSUM.ED THAT OM ARE ALSO THE SECOND VALUE IN THE PAIR 
C CHANGES MUST BE MADE IN TABCRECK.FTN AND THIS PROGRAM C 

NCOL-8 C NCAP 2 TIMES NCAP IS THE N;UMBER OF CAPITAL ACCOU"TS 
WRITE(5,410) C NCAP IS i.'MBER OF CA-PITAL COLUMNS 
RATE-.05 C 

410 FORMAT(iX.'IS THE DISCOUNT RATE IN DECKAL FORM 0.05 (YIN) ? ", NCAP-NCOL/2 
READ(5,411)INDEX NACC-32 

411 FORMAT(A1) 
IFCINDEX.EQ.'Y')G0 TO 413 C INPUT ACCOUNT CODES FOR MANATALI DAM CAPITAL 
WRITE(5.^)* FNrTER DISCOUNT RATE READ(il03)NCORD(1).y.E 1().NCOPD(2),( L(2, 
READ(f,412)RATE C INPUT ACCOUNT CODES FOR MANATALI D&M 

11-3 

A 
READ( . 102 )NCORDlIl1}, 'E(11) NCORD( Iil , YL- Il 

NCORD(II+2).l;.FKE(II+2).NCORD(Il-3),yj.V(III3) 
}, 

C INPUT; ACCOUNT CODES FOR DI)Y.A DAM CAPITAL 
EAD(l. 103 )NCOPD 7),NtAE(7 ) .NCORD(8B) .NAME(8) 



"C lNk'L" ACCUUNU" L'UUr._ 	 tum LII JIA UNM c 

READ(1,102) NCGRDII.I),NAME4I1).INCOHD II I) .NAJ(11+1), C LOAD CAPITAL AND 0&M ACCOUNI'S FOR ENERGY AND NAVIGATION 

" NCORD(112),NAME(Ilt2).NCORD(I1+31.NAME(Il 3) 	 I1-7 
12-8C INPUT ACCOUN7T CODES FOR E.UERGY CAPITAL 
13-911-13 


READ(I, 105)NCORD(I ) NAMIE(11 ) ,NCORD(I111) .NAME( 11+1), I4-I0
 

" NCORDII'2.NARE(I1+2),IJCORD(11+3).IAME(II -3), 	 15.
DO 52 I51-5,8,2
O I) -X51 I-58,2
" IJCORD(1i4),IJAME(I1'4).,NCORD 11 }5).,IA.E(II5) 

C INPUT ACCOUNTr CODES FOR ENJERGY 0& D IITE5,A)I1,X(Il) 
11-19 X(12) -XTE I 151) 
READ(1,102)NCOPD(II),NAIME(If),NCORD(I11)+1,NAHE(l11), D WRITE( 5,A)12,XI2) 

" )CORDOI1-2),NAME(1142) NCORD(I1-I3),NAME(Il+3) X(I3 -X'!ICI51)
D 	 IRITE(5 ,13,X(13 )

INPUT ACCOUNT CCiW iOR NAVIGATION CAPITALC 
Il-23 I51P1-I51+1 
READ(I, 105)NCORD(I1) ,NAj-.E(Il) ,NCORD(I1+l) INAME(I111), X(14)=XTEM(I51PI) 

A NCORD(I 2) NA.YEfIli 2) .NCORD(I1+3) NAME(11+3). D kMITE(5,A)I4,X(I4) 
A NCORD(I14) ,NAME(Ili4) ,NCORD( 115) NAME(11+5) XI5)-1TDI(I51P1) 

C INPUT ACCOUNT CcDES FOR NAVIGATION 0&M D 1)TEK(51XI)
 
D WRITE(5, } 5,X(I5)


11-29 

READtl,102)NCORD(II) ,NAfE(II) .NCORD(I1+1),NAME11-1+*), - 5
 

A NCORD(I1 2) NAME(Ilt 2) ,NCORD{I1,3) NAME(Il+3) 12-12i5
 
13-13t5
102 	 FORMAT(AI,I4,IX.A1,I4,2X,AI,14,IX,A1,I4) 

14.14+5
105 	 FORMAT(Al,14,IXA1.14,2XA1,I4,IX,A11I4,2X,AI .14,1X,AI.14) 


103 FORMAT(A1 .I4, IX.AI, 14) 15 15+5 

c52 CONTINUE
C C THE ACCOUNTING PROGRAM HILL DO THE ACCUMULATING 
D RITE(5,A)NAME(I),I-INACC) C OF CAPITAL 
C C
C 	 RITE( 2,5000 )J,N:ACC 

kMITE(2,50O0)JNtCO
 

.FAD(1,104) (HEAD(I) ,I-1,NCOL) A 

C READ iN COLUMN HEADINGS 

K1-2,NACC 	 I2) 

104 FORMAT(eX,8(A4,4X)) 	 C
 
RMITE(B2,202)HAD I )I- 1NCOL) 	 C INIIER LOOP TO CALCULATE RUNNING TOTAL OF DISCOUNTED VALUES

202 FORMAT(SX8CSA4.4X)) ?c 
C 

DIS-1I/(1+RATE))AA(I-I)
C SET DISCOUINTE SUMS EQUAL TO ZERO 

DO 45 12=:.NCOL 

DO 10 I-INCOL C XT1EM CONTAINES A AJUAY OF 8 VALUES 
SUM(I})=0.0 C IN THE ORIER GIVEN IN THE DATA TABLE 

C 

10C IULE X( ) CONTAINS 2 FOR EACH CAPITAL 
C C AND 1 FOR -ACH OLM COLUMN 
C 	 SUM I2)-SUM I2)*DISXTEM(12, 

C READ IN VALUES FOR COLUMN BY YEAR, OUTPUT VALUES WITH NECESSARY ACCOUNTING 45 CONTINUE 
C CODE, ,-lE RUN'NING TOTAL OF DISCOUNTED VALUES FOR EACH COLUMN 
C C 

50 CONTINUE 
55 CONTINUE 

C 
DO 50 I-I.NYEARS 

READ 1 ,A 2.ED-55) J, )XTDII Ii ) ,I-i ,NCOL) C
 

C C OUTPUT DISCOUNTED SUMS
 

C LOAD CAPITAL & 06M VALUES INTO ARRAY FOR C MITECZI.^) 
C HJLATALI AND DIAMA DAMS WRITE(3,-^ 

122 HRITE(3.5100){HEAD(I),I-1.NCOL)
 
13-3 5100 FORM.AT(5X.A4,IX.A4,1IXA4.11X.A4.1IX.A4,
 
DO 51 151-1.4,2 IIX,A4 . X,A4,11X,A4)
 

WRITE(3,A)• ' X(I )-XTEM(151) 
D 	 IMITE(5,A)I1,X(I1) WITE(3,5004)(SUM(I),I-1,NCOL)

151PI-C51+1 CALCULATE TOTAL COST 
X(12 )-XriM(1i51PI 	 TOTAL-0.O


D RITEI)I2,X(I2) DO 65 I-1,NCOL 
Xf 13 )-TE (151PI) TOTAL-TOTAL+SUM(I) 

D 3)ITE( 13.X 65 CONTINUE5 13 ) 
11-D11.X3 TOTMAN-SUM(I ).SUM( 2) 
12-123 TOTDIA-SUi 3).SUM(4) 
13-13.3 TOTENE-SUM(5).SUM 6) 

51 CNTINUE TOTNAV=SUM i )tSUM(8) 
W5ITE(3.*)" '
 

http:11-D11.X3
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WRITE( 3,A)* 
-
RITE( 35030)TOTAkL 

5030 FORMAT(IX.Gl5.a." - TOTAL DISCOUNTED) COST ) 
WRITE( 3,5031 )TOTMAN .TOTDIA .TOTE4E.TOTN AV 

5031 FORVAT)T1X./.'DISCOUNTED TOTALS IUIVESTME0T-O&L'./. 
AIY, MANANTALI .11X. 'DIAA " ,l1X, "ENERGY " 12X. NAVIGATION , 
A/,4 (Gi5. I0.2X)) 


WRITE(3,6000) 

WRITE(2. 60001 


5004 FORP.Tl(BFI5.2)
C 
C 
C1000 FORMAT(14,3XBFB.l) 

1000 FORMAT(16,BFB.1)
5000 FORMAT("YEAR",2X,I5,2X,12) 

5002 FO&MAT(2(lX,A1,14 ,F15.2.AI.14)) 


CLOSE(UNIT-lDISP-'EEP 

CLOSE(UNIT-2,DISP- 'EEP')

CLOSE(UNIT-3.DISP-KEEP)

STOPE1D 


C COST ALLOCATION PROGRAYM FOLLOWS TABLE 2.3
 
C OF REPORT ONE
 
C ADJUSTE SEPARABLE COSTS-REI)ING EE ITS MMMhD
 

C NSERV-NUMBER OF COLUMWS.IF MORE TMtAJI3. DIKFf2SION STATaD3ITrS 
C MUST BE INCREASED TiE NUMBI- OF SERVICE SECTORS, IN MAIN

C A.ND IN SUBROUTINES
 

C
 
C 2 SUBROUTINES
 
C SUBROUTINE BENIN reads in Lenefit data and quantities

C 
 from enefit data files PWQNAVQAGQ
 
C 3UBROUNTINIE INPUT reads in cost allocation data from ALLOCA.DAT
C Data file created by first pass through ALLOCATION
 
C
 
C
 
C
 
C MAJOR VARIABLES USE IN ALLOCATE.FTN
C AGCOST - Discounted total cost to irrigation due to
C delay In navigation
 
C IN If equal N then read data frow ALLOCA.DAT

C if Y then option to input all data interactively

C or read some from benefit data files
 
C IN2 If equal Y read from benefit files &nd
C If N,all interactive
values entered interactively

C LTITLE - Nx.ter of lines of 
comment to be read in or written

C NAG Namber of accounts written out to FEES.DAT for 
C agriculture
C NAME d..imy variable, used when reading comments from 
C benefit files tn
C NNV * Nu=ber of accounts written out to FEE-.DAT for 0 
C navigation

C N:FW Nu ber of accounts written out to F--S.DAT for
 
C energy

C NSERV NUrKE OF COLUMNS,IF MORE THAN 3, DIMENSION STATE2,MTS
 
C KUST BE INCREASED; TIE NUMBER OF SERVICE SECTORS, IN
 
C MIAIN A D IN SUBROUTINES

C )JYE--RS Number of years of data to be processed by the model 
C OK - User sets to Y if values written agrees With uber 
C QNAV * Discounted sum of navigational volume 
C OPOW Discounted sum of energy consumed
 
C QHATER - Discounted sum of water used
 
C PERIl) Array containing percentage of total for sector i
 
C 
C 
 ROk referres to a row of the cost allocation
 
C table report I table 2.3
 
C ROWI(I) - project benefits
 
C ROW2(I) - alternative coets(single purpose project)
C ROW3(I) - justifiable costs 
C ROW4(I) - separable costs 
C ROWS(I) - Cost for all other purposesttotal-row 4 
C ROW6(I) * justifiable cost for all other purposes
C (lesser of row 5 or sum of row 3 - justifiable cost
 
C for that purpose row3(f)
 
C ROH7II) - Adjustment factor ((row 3 + row 6)/total costi

C RONSI) Adjusted separable costs (row 4 X row 7)

C RO3(I1) - Remaining benefits (row 3 - row 8)

C ROHl0(I,. Joint cost proportions(row 3 - row 8)

C ROWilCI)- Allocated joint cost(rowlOX(total-sum row4)

C ROW12(I). Total allocated costz(row4+ row 11)
 
C SUMX Sum of row x
 

http:COLUMWS.IF
http:F15.2.AI.14


C 
 TO1AL 
 Total 
discounted costO2(3)432C
 

DIMU2;SION ROi6(,3)ROW(3)
DIMIENSION ROW1 (3), (ROW2( RODIHDJSIO CXIXxxxXXXxxxxXXXX3 ) xxxXXXxxxxXX~xxxx xxxx,ROxxx xxxx x.ROI]{3),R0;i2(3),PERI3) ROW4 ( 3 )3( 3 ) 3)R ( 3 ) . XX XXA XWRITE C301 F0.J 5 301 )ROIQDATA SUMI.SUH2SUM3,SUM4.SUM9.SUMI0,SUI1,SUM1 C301IT(5 Tli.fT(IX" ALTJ'2NATIVEOFEJ(UNIT.3,N4AME'ALLOCA. COSTSc GIVEN,AVIGATNO IN REPORTOUT' TYPE.' Ji' 2 /8 0 .0i , 2., S ARE',,CARfIAGECOfJTROL-.LIST.) C 2 RG5/ Y2X.O)G5 .
10,2 l
.X /./, R5 E
CDO fER CYOU WANT y .1HRITE(3,A)*COST
NSERV-3 ALLOCATION VALUES 
hE ALT TtNATIVP COSTSC INITIALIZE XE9" USED"

QWATEN.QPOW,QIAV 

FOR CASE li-012] 'IEY ARE C RE
NOT R(5,400)OX

C C IR(- .EEP 0C IREAD FROM LENEFIT k--(0K..,AY'O 5)GO(0AO 0DATA FILES TO 60
QWA TE R- - 9 . IT E 5 1 2 )?0 

OPTION TO READ DATA 3FOB A DATA FILEC INSTEAD OF FROM THE TERMINAL 
RE-WRITE) 5, 200) 

C sD(5, 701ow2) 1, S~W,- ITE 5,) "EJ 1-01C,11TERVUFOR R 0W4;VALUES SE)'ARABLE COSTS " MITE(5,200) 

200 A ' FORMAT(30X,PROGRA C
'COST CONA A 

' .1 ) ALLOCATION IF~~~L I S E'AAAAAIMPORTAN. ,/.IX, I CO N M QPRRAM'(,/0) EXtPLE 'SEE TABLE I AFOR USE ONLY'".i/ , DISCOUNTED 9 IN REPORT 
WRITE; 5,7012) A TI S L EA Y D EtVALUES 5'.IN THIS CC IN SUBROUTI;E hENI;- T t, D201 CCC IFIF NOT P O R ] E S . ET ARE READ FROM DATAWRITE) 5,201) N ' FORJ"AT(X, DU' Y'ly ESNREDISFRO FROMQUANTITIESM DiS PROGRAp FILESYou have EFITFIT AREPRGANE ,2 to T-EHREDUSEjAEATO ILLEways enter U1ETITM WILLdata'* BE CHA NGEDA/.i '2. interactive data C ENA/,IX,'I. plus data written into C I 1R..Mall interactive',CA program IN L FE5.FD? lplus I GrUs14A ,]X,'data re~d CVRITE(5,202) in TE VALUE FROM 

O A C TAGBEN-COSTD- DUE 
frcm data files from benefit programs') VALUE FR O BENEITDUE

TO NAVIGAT2ON DDAyA' LIATA (YIN) ? ' S) . NI C D202 C LCAR0;!RMAT( DATA -ORFAD( 5,4000) INX, 'ARE YOU FILE ALLOCADAT
NTERIING K EW 

5 
t' TOFIEC I F( I N.F Q.' ' )G O TO 

IT' .-. ATAVAGCOST)
1 5CAAAAAAAAAAAAAAAAAAAA 

C PTI N TO READ CIN FR OM DATA ***S Ct_3EN -'LISTL)* A* AA*%*0, AA*o L T IT LE-C *^ **AGBE.BENWILL READ WR WRI T(2 ,IN FROM r'ALTI nA . 73I.AGB . ,OC .C ,,pW AN E O T O I TJtND NLVBLES WITE2, ̂  P R OG . I*TFTLES3"AA....A,=AA'USL A L POAUSER MUST STILL '- )'UCS ocA O A A. T CREu-I-T OT'INPUT ALTER:JAT:VE ATED OD B RALLOCA.C COSTS, kRITE(2,A) yT OGN"J0G A ATNDSEPARABLE C F.PN"IRRIG. TO. SAECOSTS 0"jSAND TOTAL COSTS 1P I J1LCGYNAVIGATION.
T l I1TNSEFV;

%'?ITE(2,A) ;
C................. WRI E( ,30 ) EENAV ITS
300 kFORAT(/,,2X,, ............................................... ( F
ASER I) ,NSESVNI TOTHE FOLLOWING ZIT"2,){0 , ALTE]UNATIVEQUESTION 1-, )jR, I su,-Er COSTS'TO INPUT' ,

A ,' RITE(2,A ) (R0K2 
OFTWA2ER-ALLS(YIN) 7VALUES INTERACT'IVELY,T ITEE-2)RH 1 , 1.l,,SERV),,

7010 ',$) EI 2 * 4 IZICO''I'E S E RAL EFORMAT IX, 'BENEFIT IITE(2,A)Q!-.V. ;)A VC , QUANTITY FW COSTS 
VIRITE(5 . DA IS TO GER7010) A RE READ FROM 

A DCO T R O2 lE UADATA FILES FORMAT(
READ{5,4 303 12."6, DISCOUh"I f I OFQUANTITY NAVG ATI" J00 0 )IN2 WRITED2 J303)UGCT * ACCOST; OF EATIrrigation
;ITE(2, - } OF from)GOSACOTR041INAVIGATION"IF(IN2.NE.'Y,)GO 


TO 3RITE05 U T 
benefit from AGEN',G12.6)CALL 

6 AENT'E Y NI,BENJINROWI, ROW2,QHATERQPOW QAV, AGCOST) 
TOTAL COST FOR COST ALLOCATION'

6 CONTINUE WRITE)5,7012)
GO TO 8 C C REA(5,7012 )
 
hRITE(5,A)'COLUMN ONE 

C
 
IS ASSU$2WHI TE5,A)COLUH; TWO 

TO BE FOR IRRIS ASSUMED TO :-.,ION*
RITE(5,A)'ENTER BE FOR E;ERCY'3 r L LHRITE(5,A)'COLUMN NURBERs SEPARATEDTHREE BY CENEIS'

i ITE (5 ,A) 
IS ASSUMED TO BE FOR NAVIGATION'" tFJSERVALU FOR O l; C CALCULATEPROJECT BE YEFIT S ' J-'FIA.BLEC COSTS AlD TOTALS OF ROW I THROUGhWRITE( 5,70 1 2 ) 4 

C
READ( 5,AROWI(1)I 1 1-lnSERV 

RITE)5A)'"NJITER

WRITE(sA)'DUE DISCOUI,-rM COST TOTO NAVIGATION DELAy IRRIGATION' IFROW ( ) . TROW)FROM AGCOST.DAT' 

READ(5,- )AGCOST ROW3I;2ROHZT;W2

WRITE(5.7 

0 1 2,8 CONTI NUE SUMRISUM1ROWl) 
SUM3-SU112,ROW21) O 

CSUM24 SUM2ROW2SUM3 -SUM2,ROW4 !,)C RW2(lI 2.aIE 9 
3I) 

C ROW z(2)-1099265E9 C CALCULATE THE COST FOR ALL OTHER PURPOSESE 
C 



ROW5( I) TOTAL-ROW4( I)
 
10 COrrINUE 	 S SUM1I1/.E9 
C 
C CALCULATE JUSTIFIABLE COSTS FOR ALL OTHER PURPOSES 770 FORMAT( 1X, 'ALLOCATED JOINT COSTS ' 4(F10.2,2X))
C ADJUSTMENT FACTOR NITEC3.78C)RO:4I2() /I.E9.RO 2 2) 1I.E9,ROW2(3)/I.E9, 
C ADJUSTED SEPARABLE COSTS $ SUMI2/l.E9 
C REMAINING BENEFITS 
C 780 FORMAT(IX, 'TOTAL SERVICE SECTOR ', 

DO 20 I 	 -1,NSERV A lX,'CC3TS ',4(Fl0.2,2X))
 
ROW6( I).ROW5(I) C
 

IF(ROW5(I).GT. (SUM3-ROH3(I))) C CALCULATE PRCIE,'TAG ES
 
ROW6(I)-SUM3-ROW3(I) 	 DO 85 I',NSE.V
 
ROW7? I)-(ROW6(I)*ROW3(I) )/TOTAL PER( I)=RGW12( I)/TOTAL
 
ROWB (I)-ROW4 (I)AROW7 I) 85 CONTINUE
 
ROW9( I)-ROW3(I)-ROWB(I2) WRITE (3,790)PER
 
UMSUM9-SUK9 RO99(I) 	 790 
 FORMAT(IX, 'PERCF2TAGES ',4(GIl.6,2X))20 CCNTINUE 	 4000 FOR.AT(A1) 

C 	 CLOSE(UNIT=3,DISP- 'KEEP') 
C CALCULATE JOINT COST PROPORTIONS ALLOCATED JOINT COST AND C
 
C TOTAL ALLOCATED COSTS; THE TOTAL SERVICE SECTOR COSTS CLOSE(UNIT-2,DISP-'KEEP')
 
C CLOSECUNIT-3,DISP-'.KEEP')
 

DO 30 I-1,NSERV STOP 
ROWI(I)-ROW9(I )/SUM9 EmD 
ROWli) I)-ROWI1OI)A(TOTAL-SUM4) SUBROUTINE INPLT(ROW1I,ROW2,ROW4,QWATER.QPOHQNAVAGCOST) 
ROWl2(I)-ROW4)I)+ROWl (I) DIMENSION ROW1(3),ROW2(3 .),ROK4(3) 
SUMlIS JM1i-ROW1 (I) OPENW(NIT- 2, NIAJME'ALLOCA. DAT' TYPE-* OLD', ERR- 99) 
SUM12 SUM12+ROW12[I) READ(2,A)LTITLE

30 CONTINUE DO S I-!,LTITLE 
C WRITE JOINT COST PROPORTIONS TO ALLOCA.DAT FOR READ(2.4000)JUNK 
C USE IN FEES PROGRAM 5 CONTINUE 

HRITE(2,A)ROW10,' PROPORTIONS OF JOINT COST' 	 WRITE(5,A)'THE FOLLOWING VALUES A.RE R.EF..D IN FROM ALLOCA.DAT' 
C START HRITF "O ALLOCA.OUT hIRITE(5,A)'IRRIGATION E-EGY NAVIGATION' 

HRITE (3,210) READ(2,A,ERR-99)ROW 
 r210 FORMATC(21X,'IRRIGATION" ,3X,'ENJERGY' ,7X,'NAVIGATION TOTALS*) KRITE(5,A)'ENEFITS ',ROWl 
WRITE(3,700)ROW1) 1)/i .E9,ROW1(2)/I.E9,ROWI(3)/l.E9, READ(2,*)ROW2

$ SUMI/i.ES HRITE(5,A)'ALTEMIATIVE COSTS ',ROW2 
700 FORMATCIX,'PROJECT BENEFITS ',4(F1O.2,2X)) READ(2,.")ROW4 

WRITE3,710)ROW2(1)II.E9,RO2)2)/1.E9,ROW2(3)/I.Eg, READ(2.A)QWATER 
$ SUM211.E9 READ(2,A)QPOW 

710 FORMATCIX,'ALTERNATIVE COSTS ',4)FlO.2,2X)) READ(2,*A)QNAV 
WRITE(3,715)ROW3( 1)Il.E9,ROW3(2) /IE9,ROW3(3)i.E9, READ(2,303)AGCOST

$ SUM3/1.E9 303 FORMAT(GI2.6)
715 FORMAT(IX,'JUSTIFIABLE COSTS ',4(FIO.2,2X)) CLOSEiUNIT-2,DISP-'lyEjP')

IRITE(3,720)ROW4(1)/l.E9,ROW4(2)]I.Eg,ROW4(3)lI.Eg, IRITE5,100)OW4

$ SUM4/I.E9 100 FCRMAT{lX, 'THE FOLLOWING SEPARABLE COSTS WERE READ IN'


720 	 FORMATCiX,'SEPARABLE COSTS ',4(FlO.2,2X)) A ,/,IX,'!RRIGATION ENERGY NAVIGATION',
 
WRITE(3,725) A /,IX,3(GI5.S,2X) /,1X, 

725 FORMAT)IX,'COSTS FOR OTHER ') A 'DO YOU IWAT TO ADD TO THESE VALUES (YIN) 7 1,S)
tRITE(3,730)ROW5)1 )1.E-,ROW5(2)/1•E9,RW53)/I.E9 READ(5,4000)OK


730 FORMAT(IX,'PURPOSES ',4(FlO.2,2X)) IF(OK.EQ.'N')GO TO 35
 
WRITE(3,A)'JUSTIFIABLE C0'TS 
 ,C 	 ALLOW USER TO INPUT DIFFERNT VALUES 
WRITE(3,735)ROW6(1)Il.E9,ROW6(2) /.E9,ROW6{3)I.E9 	 C
 

W]RITE(5) 'ErITER SEPARABLE COSTS' 
735 FORI, AT(IX,'FOR OTHER PURPOSES '.4(710.2,2X)) WRITE(5,*) 'IRRIGATIOU.EPIERGYNAVIGATION' 

HRITE(3.740)ROW7(1),ROW7(2),ROW7T3) WRITE(5 ) 'ENTER 3 REAL NUMBERS SEPARATED BY CO?..AS' 
740 FORMAT(IX,'ADJUSTMENT FACTOR ',4(Fl0.2,2X)) 7017 FORMAT(IX,' ? ',$) 

MRITE(3,A) 'ADJUSTED SEPARABLE, WRITE( 5,7012)
HRITE(3,745)ROWB( I) I.E9,ROWS)2 /I1.E9,ROWB 3) I1.E9 READ15,A )ROW4

745 FORMAT(iX,'COSTS ',4(F1O.2,2X)) 35 CONTINUE 
HRITE(3,750)ROWSg _)/I.E9,ROWg(2)/l.E9 ,RO19(3)/l.E9, WRITE(5,7013) 

s SUM9/1.E9 7013 FORMAT(iX,'HAVE ALL VALUES BEEN ENTERED CORRECTLY (YIN) 7 'o$)
750 FORMAT(1X, 'REIANINING BENEFITS ',4(FIO.2,2X)) READ(5,4000)OK

HRI'-IE(3,A)'JOINT COST IF(OK.EQ.'N')GO TO 98 
WRITE(3,760)ROWO,SUM1O RETURN 

760 FORMAT (IX, 'PROP05TION '.4(F1O.2,2X)l 99 CONTINUE 
WRITE(3,770)R0W1 1 )/i .E9,RONtil(2) /1 .E9.ROW11)3)/ .E9. WRITE(5,500) 

500 FORMAT( IX, 'ERROR ON INPUT FILE ALLOCA.DAT DOES NOT EXIST', 

http:SUM9/1.E9
http:RO19(3)/l.E9
http:I.E9,ROWg(2)/l.E9
http:E9,ROW6{3)I.E9
http:1.E-,ROW5(2)/1�E9,RW53)/I.E9
http:SUM4/I.E9
http:IRITE(3,720)ROW4(1)/l.E9,ROW4(2)]I.Eg,ROW4(3)lI.Eg
http:SUM3/1.E9
http:SUM211.E9
http:WRITE3,710)ROW2(1)II.E9,RO2)2)/1.E9,ROW2(3)/I.Eg
http:SUMI/i.ES
http:IF(ROW5(I).GT
http:SUMI2/l.E9
http:1I.E9,ROW2(3)/I.E9
http:SUM1I1/.E9


, IN PROPER FONh" ./,IK. -RUN ALLOCATE AGAIN IN -'UI"1".JU L "A"A INTERACTIVELY') 
CLOSE(UNIT-2,DISP.'KEEP"

4000 FORMATIA1) 
C

STOP 

98 NRITE(5,A)'PROGRAM STOPPED BY USER * 

C 
 CHECK INPUT" VALUES
C,RITE(5,A) ,RUN ALLOCATE AGAIN ENTERING CORRECT DATA' WRITE(5,100)ROWI
STOP 100 FORMAT( IX. 'TE FOLLOWING OCHETIT VALUES WERE READ IN'
EDA 

.I.IX, 'IRRIGATION 
 E-'RGY NAVIGATION',-A.X 

I,IX3(GI5S. 2X/,IY,.


A 'PIASEL C ECK: APE THEY JtSCIAnLE (Y/N) 7 ,S)SUBROUTINE BEN IN(lROH, ROW2,QWATER, QPOW.ONAVAGCOST) PEAD ( 5,4000)OKDItRiENSIO.: ROHl3),P0W2(3),ROW3,3) 
 IF(OI.EQ. 'VCO '10 35)HRITE(5,A)'COLUMN ONE IS ASSUMED TO BE FOR IRRIGATION' C ALLOW USER TO INPUT DIFFERIr' VALUES ORHRITE(5,A) -COLUMN TWO IS ASSUHED TO BE FOR ENERGY' C STOP AIJD GO BACK TO 111EFIT SECTIONC huRITE(5,A)'COLUMN THREE IS ASSUMED TO BE FOR NAVIGATION' C HRITE.(5,A^) 'tDO YOU HA~fl" TO lI;TER DIFF-~EENT VALUES OR STOP'
 
C INPUT AGRICULTURE BENDEFITS AND RATER USED 
 14RITE(5,7014 )OPEN2(UNIT.2,NAsE.'AGQ.DAT',TYPL='OLD') 

7014 FORRATI IX,'FNTR NIt3 VALUES (YIN) 7 'S)READ(2,A.ERR"97)LTITLE,NYEARS

D HRITE(5,A)LTITLE,NYEARS 
 READ(5,4000 )OK


IF(OK.EQ.'Y' )GO TO 45
DO 5 I2-1,LTITLE 

I-RITE(5,A)'FROGRjIl ALLOCATEREAD02,4000)AME STOPPED BY USER' 
HRITE(5,A)'CIHECh BLE.CTIT INPUT DATAi000 FORMAT(Al) CHANGE DATA IF ERRORS'
RRITE( 5,A)')BOJEFlT IF NECESSARY AND RERUN BENEFITS'

5 CONTINUE STOP 
DO 10 I10-1,NYEARS SO
 
RF-ED(2,4OOO)IJAME 
 45 COTINUE
 

10 W(RITE15,A)'Separate numbers with comma
CONTINUE 
HRITE(5,A) RDIMI23ER THE FOLLOWIREAD(2,4010)R.A R NG CONETION 
WRITE(5,A)'COLUNI ONE IS ASSUMED TOREAdD(2,4010,ERR-97)RORH11 BE FOR IRRIGATION' 
WRITE(5,A)'COLUMNRD(2,401,ERR97)QRATER TWO IS ASSUMED TO BE FOR ENERGY'
WRITE(5,A)"COLU-U TlREE IS ASSUMEDD CRITE(5,A)ROW1,QWPER TO BE FOR NAVIGATION'

hWRITE(5,A) "M,ER BENEFITS 3 REAL VALUES ON NEXT LINE'CLOSE(UNIT5.2,DISP'KEP')
4010 FORMAT(F15.2) WRITE(5,7012)


7012 FORMATtIX,' 7 ',$)
C tn


READ(5,A)ROW1 
 LjC INPUT EIIERGY CONSUMED AND ENERGY BENEFIT 35 CONTINUEOPE(UNIT-2,NAJ4E-'PQ.DAT',TYPE-"OLD.ERR- 98) CREAD( 2,A,ERR-9)LTITLE.NYEARS C CHECK ACCOST DUE TO NAVIGATIONAL DELAYD WRITE( 5,A )LTITLENYEARS CDO 15 I15-I.LTITLE VMITE)5,110OAGCOSTRE5D(2C4OTN )NAEE 
 110 FORMAT{IX, '-TE FOLLOWING15 CONTINUE AGCOST VALUE(COST TO AGRICULTURE'
A ' SECTOR DUE TO NAVIGATION)',/,IX' HAS READ IN:'DO 20 I20.1,NYEARS AREAD{ 2,4000)NAIH 


,1X,G15.B,IIX,
20 
0 DCONTINUE A 'PLEASE CHECK: IS IT REASONABLE (YIN) 7 ",)READ5,4000) OK
 

READ(2,4010,ERR-98)ROWI(2)

READ2.400O)NAJE 

IF(OK.EQ.'Y')GO TO 50
 
READ(2.4010,ER.R9B)QPOW 
 C ALLOW USER TO INPUT DIFFERNT VALUE OR

C STOP AND GO BACK TO BENEFIT SECTION
HRITE{(5,A)ROHI,QPOW 

C
CLOSE(UN IT-2,DSP-'KEEP'" 
 WRITE(5.A)'DOC YOU WAT TO ENTER DIFFERENT VALUE OR STOP'

WHRITE( 5,70143INPUT NAVIGATIONAL BENEFITS,NAV VOLUME AND AGCOST READ5,4OO0)OKC 
IF:OK.EQ.'Y')CO TO 55
OPD(UNIT-2,NAIE. "NAVQ.DAT',TYPE-OLD',ERR-99) WRITE[5,A)'PROGRA1 ALLOCATE STOFPED BY USER'READ2,A ,ERR-99)LTITLE,NYEARS 
HRITE(5,A)'BECAUSE OF ERROR WITH AGCOST'
D ITE(5,AILTITLE.NVEARS

DO 25 125-1,LTITLE STOP

55 CONTINUE
READ24000)NAIE 


$-ITE5,A)"EA-ER ACCOST THE COST TO IRRIGATION SECTOR'25 CONTINUE 

WRITE(5,A)'DUE TO NAVIGATIONAL DELAY
DO 302300 .NYEA5ES 

WRITE(5.7012)
READ(2.4000)1IIE 

PEAD(5, *]AGCOST
30 CONTINUE 50 CONTINUE 

READ(2,4000) NAME
 
READ)2.4010 .ERR-99 )ROHI(3)

READ 2,4010,ERR-99)QNAV 


RETURN

READ (2,4010,ERR-99)AGCOST 
 C
D WRITE(5,A )POWO .QNAV.AGCOST C ERROR HANDLING 

97 WRITE(5.A)'ERROR IN AGQ.DAT FILE' 

http:IF(OI.EQ
http:UI"1".JU


GO TO 1000
 

98 |lRITFIi.IU,)'EUOR IN PWQ.DAT FILE' 
GO TO 1000 

99 RITE(5.,A*2LfOl1IN NAVO.DAT FILE' 
1000 STOP 

ED 

t-n 


