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APPENDIX G

USERS MANUAL FOR WATERSHED COMPUTER PROGRAM

INTRODUCTION

This computer program was developed to assist the user in manipulating
WATERSHED worksheet data. The program is particularly useful when analyzing a
network of river basins or when making a number of changes in the original
assumptions.

In order to use this program properly the user must have a good
understanding of- the basic WATERSHED process presented in the main handbook.
There is no substitution for using the worksheets presented in the handbook to
organize the initial assumptions. Once the data requirements of the
worksheets have been met the computer program can be implemented to assist
with calculations.

The program is written in Fortran and is runable on most medium to large
size computers. The output format necessitates a wide carriage terminal or
full 132 character printer. The data input and manipulation is done
interactively and may be accomplished on any type of computer terminal. The
program utilizes a "command" based system that requires the user be familiar
with the 14 commands, legal key words, and option lists available for driving
the program. Although the program prompts the user at many points for
specific information, the user should still become familiar with "the program
commands- presented in the following chapter.

There are actually two programs that make up the full WATERSHED
computerized system. The first is called WATERSHED. This program performs
all operations of the WATERSHED process for one river basin. The second is a
sub-program called NETWORK. This program reads in the output data from
WATERSHED for up to 7 different river basins and produces a Worksheet 8 for
the entire network. This manual is divided into two sections. Section 1
describes the operation of the main WATERSHED program and Section 2 describes
the NETWORK program.



SECTION 1 - MAIN WATERSHED COMPUTER PROGRAM

Overview of Commands

Fach user must determine how their computer calls compiles, and runs a
Fortran program and how such a program interacts with their hardware. The
input and output subroutines utilize numbers to identify various data files.
The number 8 is used for the input file associated with the READ command. The
number 9 is used for the outputting of data, (other than final Worksheets) in
the SAVE command. Final worksheets will default to the terminal unless routed
to a data file identified by the proper number with the WORKSHEET command.

The full 1ist of acceptable commands is shown in Table 1. As can be seen
many of the commands have keywords that are required to modify the command.
Once the computer run begins the program will prompt "enter command" and then
wait for further instruction. The user must then select one of the 14
commands from table 1 to properly respond to this prompt.

TABLE 1
Legal Commands for WATERSHED Programs

CONTROL Keyword (optionlist)
COST Keyword

XCOST Keyword

HELP

INPUT Keyword

LOAD Keyword

PERCENT Keyword

XPERCENT Keyword

READ Keyword

SAVE Keyword

sToP

TITLE value) Title list
TRANSMISSION position number)
WORKSHEET (file number) Worksheet number

Many of the commands depend upon the completion of operations carried
out under other commands on the list. Figure 1 shows a flow of commands for a
typical WATERSHED run. Once the computer run has begun, HELP and STOP may be
used at any point. STOP should be used with caution because data can be lost
if it has not been properly saved. As can be seen in Figure 1, the use of the
LOAD command is optional although it should be activated early in the process.
The user may then use the READ command to bring in data from the previous run
or may proceed through the TITLE, INPUT, and SAVE commands to build new
Worksheets 1 through 4. The data may then be displayed using the WORKSHEET
command to check for errors before moving on to the pollutant control options.
It should be noted that the only way errors can be corrected is by STOPing the
program after the SAVE command and editing the output file or starting over by
re-entering all of the data.

Figure 1 shows the optional PERCENT and XPERCENT commands which may
be used before moving into the actual CONTROL options. Again controls may be
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put in from the keyboard or read from a file. The cost of the controls are
then entered (COST or XCOST) and transmissions may be modified with the
TRANSMISSION command. Worksheets can be printed to the terminal or data file
using the WORKSHEET ALL command and, the control options may be saved.

Command Details

The units used in this program are the same as those displayed on the
worksheets in the WATERSHED handbook. Where prompting for specific units does
not occur, worksheet units should be used. As previously mentioned, some
commands must be preceded by other commands in the list. Figure 1 provides a
general guideline although more detail can be found in this section.

CONTROL keyword (optionlist)

The CONTROL command accepts input of control strategy data. Each
command for the respective keywords increments the stage of controls for which
values are to be entered. No more than three stages of controls may be
specified. Each keyword has a set of optional arguments which may be
specified within parenthesis in the command 1line following the keyword.
Multiple options separated by commas within the set of parenthesis are
accepted. The user is then prompted for the values of the controls specified.

If no options are specified appropriate defaults are used.

keyword - URBAN for the input of point and urban non-point control
strategies. If no options are specified the default
optionlist is -- (FLOW,CONC,AREA,UAL).

(optionlist) - any of the following are valid options to identify

particular source values for controls.

FLOW - to control flow values for point sources

CONC - to control concentrations for point sources

AREA - to control area values for all non-point sources

AREA/sourcename - to control area values for a specific
source (e.g. AREA/STORM or AREA/COMBINED)

UAL - to control unit area loads for all non-point sources

UAL/sourcename - to control unit area loads for a specific
source

LOAD - to control load values directly for all urban sources.
Note: this is the default if the LOAD URBAN command
has been given.

keyword - RURAL to input control values for rural cropland sources.
The default value of the optionlist includes the five USLE
coefficients (R,K,LS,C,P).

(optionlist) - any of the following are valid options

R,K,LS,C,P - any combination of the USLE coefficients may be
specified using these identifiers.

EFF - to alter the efficiency ratio for a particular source.
The default value for all sources is 1.0

UAL - to alter unit area loads if USLE coefficients are not
used. Note: this 1is the default if the LOAD
CROPLAND(UAL) command has been given.

11



LOAD - to control load values directly for all cropland
sources. Note: this 1is the default 1if the LOAD
CROPLAND command has been given.

COST keyword

Accepts input on the cost of controls. Each command for the
respective keyword increments the stage number for which the command applies.
Multiple keywords separated by commas may be used in a single command. The
user is prompted for the appropriate costs of control. 2Note: The default sets
costs the same within any source group i.e. $1000/km~ to reduce stormwater
runoff loads by 10% in all cities.

keyword - valid keywords are URBAN and RURAL corresponding to costs
of control for urban point and non-point sources and rural
cropland sources, respectively.

XCOST keyword

This command 1is identical to the COST command with the important
distinction that costs may differ within source groups. The user is prompted
for "per unit costs of control" for each source. Valid keywords are the same
as those above.

HELP

This command prints a brief 1Tist and description of the valid
WATERSHED commands.

INPUT keyword

This command prompts the user for values for the initial state of the
WATERSHED area of study. Various keywords may be specified and multiple
keywords separated by commas are accepted. The default if no keyword is
specified is SOURCE.

keyword - SOURCE

prompts the user for type code, source name, point of entry
character, area or units served, and optional surface
features. Must be specified before additional keywords will
be accepted.

The following specifications are prompted for:
type code - an integer value equal to one of the following codes:

1 - for rural non-cropland sources

2 - for rural cropland sources
3 - for municipal (point) sources

12




4 - for industrial (point) sources

12 - is a valid type code causing the corresponding source name to
apply to both a noncropland and a cropland source.

21 - the same as 12 except cropland is prompted before noncropland.

source name - an alphanumeric identifier for each source of not more
than 28 characters.
A blank carriage return signifies the end of source input.
point of entry code - a single character, alphanumeric, marking the
position of the source in the WATERSHED area of study.
area or units served - is a real (floating point) number of the
source area in square kilometers or the number of units for
point sources (e.g. households) served by a particular source.

surface features - is an optional alphanumeric descriptor of the
source. Up to 12 characters are allowed,

kezword - URBAN

To input flow (mgd) and concentratipn (mg/L) data for point
sources and unit area loads (kg/km“/yr) for non-point urban
sources. A1l values must be entered as real (floating point)
numbers. Default wurban areas are point, storm sewer and
combined sewer. Two additional areas such as construction or
unsewered may be specified by the TITLE command.

keyword - NONCROPLAND

To enter. area (ka) and unit area loads (kg/kmz/yr) for
noncropland rural areas. A1l values must be entered as real
(floating point) numbers. Default areas are grassiand and
woodland. Three other area names may be optionally specified
by the TITLE command.

keyword - CROPLAND

To entgr values for either USLE coefficients, unit area loads
(kg/km“/yr), or total Tloads for rural cropland areas,(the
Tatter two when the LOAD command has been used for cropland).
This is alwo where the pollutant delivery ratio is entered
or calculated based on the total rivermouth load. Again, all
values must be entered as real numbers.

LOAD keyword

This command is used to cause WATERSHED to be run using load figures

directly rather than unit area loads and USLE coefficients. This command must
be activated early in the run (see Figure 1). Multiple keywords separated by
commas are accepted.

keyword - URBAN
for point and urban non-point sources

13



NONCROPLAND
for rural non-cropland sources

CROPLAND
for rural cropland sources

CROPLAND(UAL)
to load unit area loads for rural cropland sources rather
than USLE coefficients.

PERCENT keyword

Used if control values to be entered are in terms of percent
reduction from the intial state to stage 1 or between subsequent stages of
control. User is prompted following the CONTROL command for percent reduction
for the appropriate sources. Values entered must be in decimal form (i.e. 75%
is entered as .75) Multiple keywords separated by commas are accepted. Note:
reductions apply to all sources within a keyword type.

keywords: URBAN or RURAL

XPERCENT keyword

Identical to the PERCENT command but percent reductions are not
assumed to be the same for all sources within a keyword. Following the
CONTROL command the user 1is prompted for percent reductions for each source.

READ keyword

This command reads from a WATERSHED data file input values which were

SAVEd during a previous program run. File number 8 must be identified as the
data file when the program is run.

keyword - is optional. If omitted only values for the initial state
are read in. The only valid keyword is CONTROL and causes
the values for the various control strategies to be read in.

SAVE keyword

This command writes to a data file the existing data from a WATERSHED
computer session. File number 9 must be identified as the worksheet data file
when the program is run.

keyword - is optional. If omitted only values for the initial state
are stored. The only valid keyword is CONTROL and causes the
values for the various control strategies to be stored.



STOP keyword

This command terminates the WATERSHED computer program JNGTE If
this command is used before the SAVE command, all data generated in that run
will be lost.

TITLE(value) titlelist

Enables the user to specify up to four titles identifying the
WATERSHED computer session output as a heading for Worksheet 1. Also enables
the user to specify optional, other urban, or rural noncropland sources. The
actual title or name follows the value in parenthesis. Maximum title length
is 40 characters and maximum source name length is 12 characters.

(value) - may be an integer from 1 through 4 to indicate the title(s).
(Ul) to specify one other urban area (such as unsewered)

2U2§ - to specify a second other urban area, named in titlelist.

Rl) - to specify one other rural noncropland area besides the

woodland and grassland default.

(R2) - to specify a second other rural noncropland area.
(R3) - to specify a third other rural noncropland area.
TRANSMISSION(n)

This command is used to alter the effective transmisions for each
source. The value in parenthesis is the integer position number of the
source. The user is then prompted for the value of the transmission. If "n"
is not specified, the user is prompted for the effective transmissions of all
sources.

This is the one major difference between this program and the
Handbook. In this program the TRANSMISSION command would be used to modify
effective transmission and bioavailability as shown 1in Worksheet 7 in the
Handbook. Because the Handbook columns and b are always multiplied
together, the computer program eliminates tﬁ% b1oava11ab1e column b This
variable can still be factored in by altering the transm1ss1on value
accordingly. For example, an initial T of 0.9 (column a;) and biocavailable
fraction of 0.5 (column b,) would result in a Load to the Mouth (column d7) of
0.45 times the 1oad to he surface water (column c5). In this program an
initial TRANSMISSION would be entered as 0.45 rather than 0.9.

WORKSHEET (m) n

This command controls the final output of the WATERSHED sub-routines.
The full worksheet tables are outputed according to worksheet numbers as
specified in the manual.

(m) - 1is an optional output file number to which the tables will be
output. The default is to output to the terminal.
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n - 1s a worksheet number 1 through 8. Multiple worksheet
separated by commas are also accepted.

ALL - is a valid keyword to output all available worksheets.

Sample Terminal Session

The following terminal session provides an example of how a WATERSHED
analysis can be run using the WATERSHED computer program. The data were
obtained from the Sandusky river basin in north central Ohio for example
purposes only. These input data and the resulting WATERSHED worksheets do not
necessarily represent actual conditions in this river basin.

In this example run a large Amdahl computer was used running the
Michigan Terminal System (MTS). The data file WATER.TMP contained input
information and was assigned to unit number 8. Data file WATER.DAT was used
to save new input data and was assigned to unit number 9. Finally, data file
-QUTFIL was a temporary storage area for the final worksheet forms, assigned
to unit number 3. A1l prompts from the computer program are indicated by a
triangle in the left hand margin. Lines without a triangle were entered by
the user on this sample run.




. RUN WATERSHED S=WATER.TMP 9=WATER.DAT 3=-QUTFIL T=8
D #EXECUTION BEGINS

. b WATERSHED MANAGEMENT CONTROL PACKAGE

D ENTER COmMAND
TITLE(1)SANDUSKY RIVER

[ ENTER COMMAND
TITLE(3) LAKE ERIE

D ENTER COMMAND
INPUT SQURCE,URSBAN , NONCROPLAND , CROPLAND

D ENTER TYPE CODE,SOURCE NAME FOR ALL SOURCES
12.,L0SS CREEK
3.8UCYRUS CITY
12,8ROKEN SWAGRD
12, UPPER SANDUSKY RIVER
| I.UPPER SANDUSKY CITY
| 12, TYMOCHTEE CREEXK
12, MIDDLE SANDUSKY
| 12, HAONEY CREEX
| 3, TIFFIN CITY
12, WOLF CREEK .
12,ROCK CREEK
3,FREMONT CITY
12, LOWER SANDUSKY (STIL 1)
12, LOWER SANDUSKY (SOIL 2)

D INPUT FOR WORKSHEET 1| - PHYSICAL LAYOUT PER SUURCE

DENTER POINT OF ENTRY CODE,AREA OR UNITS SERVED,SURFACE FEATURES PER SOURCE
D NON-CROPLAND LOSS CREEK

A.35.87
D cropLanD LOSS CREEK
A, 189.94
D munICIPAL BUCYRUS CITY
A,133500.
- STORM
Al‘lla
-  COMBINED
A7.2
DNEON~CROPLAND  BROKEN SWORD
8,21.78
P CcropPLAND BROKEN SWORD
B,187.19
D NON~CROPLAND  UPPER SANDUSKY RIVER
8,47.189
D E:gpgAun UPPER SANDUSKY RIVER
D MuniCIPAL UPPER SANDUSKY CITY
. £.8250.
- STORM
B!o:
b -  COMBINED
- Brs.7
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[P NON-CROPLAND

TYMOCHTEE CREEX

C,SB.17
D cropLanp TYMOCHTEE CREEK
£.528.4
DNON-CROPLAND  MIDDLE SANDUSKY
C.8%.23
D croPLAND MIDDLE SANDUSKY
C.542.38
D NON-CROPLAND  HONEY CREEK
D.47.24
D cropLanD HONEY CREEK
D.343.5%
D> MUNICIPAL TIFFINM CITY
0,25000.
I - STORM
D,7.0
- COMBINED
D,10.4
D NON-CRQPLAND  WOLF CREEK
£,30.48
D CROPLAND WOLF CREEK
£,343.11
D MON-CROPLAND  ROCK CREEK
E.88.51
D CROPLAND ROCX CREEX
£,409.93
D MUNICIPAL FREMONT CITY
£.,18730,
- STORM
511-4
- COMSINED
£,12.3
D NON-CROPLAND  LOMER SANDUSKY (SOIL 1)
F.94.54
D CROPLAND LOWER SANDUSKY (SQIL 1)
F.243.5%
D MON-CROPLAND  LOWER SANDUSKY (STIL 2
F.8.25
CROPLAND LOWER SANDUSKY (STOIL 2)
F,100.0

D INPUT FOR WORKSHEET 2 - POINT & URSAN RUNOFF LOADS

FOR POINT SOQURCES: ENTER FLOW(MGD) ,CONCENTRATION(MG/L)
FOR NON-POINT SOURCES: ENTER UNIT AREA LOADS(KG/KMZ/YR)
DBUCYRUS CITY :

2.5.4.0
STORM
250.
COMBINED
800.
DUPPER SANDUSKY CITY
1.5,4.0
D STORM
0.0
COMBINED
250. .
D TIFFIN CITY
3.2.4.0
STORM
250,
COMBINED .
1000,




D FREMONT CITY

$.1:4.0
D STORM
zs0.
~  COMBINED
1000.

D INPUT FOR WORKSHEET 3 - RURAL NOM-CROPLAND AREAS

DENTER AREA.UAL FOR: GRASSLAND . WOODLAND

DLOSS CREEK
11.83,10.,25.04,10.

DBROKEN SWORD
3.53,10.,18.17,10.

DUPPER SANDUSKY RIVER
12.81,10..34.38, 10,

D TYMOCHTEE CREEK
9.04,25%.,47.13,10.

D MIDDLE SANDUSKY
17.27,10..67.96,10.

DHONEY CREEK
3.17,10.,44,07,10,

D WOLF CREEX
7.57.10.,22.88, 10,

D RQCK CREEK
12.14,10,,58.47,10.

DLOWER SANDUSKY (SQIL 1)
10.0,2%.,74.54,10.

DLOWER SANDUSKY (SOIL 2)
8.2%5,10.,0..10,

INPUT FOR WORKSHEET 4 - RURAL CROPLAND AREAS
1S A POLLUTANT DELIVERY RATID KNOQWN FOR EACH SQURCE ~
NG

DENTER TOTAL POLLUTANT LOAD AT MOUTH OF BASIN(KG/YR)
221000,

DENTER USLE COEFFICIENTS R.K.LS,C.P FOR EACH SCURCE
DLOSS CREEK
1251 7‘-:35! -402! -233' 1 .
> BROKEN SWORD
12%.,.38..424,.233, 1.
DUPPER SANDUSKY RIVER
130.,.42,.426,.24S5,1.
DTYMOCHTEE CREEK
138.,.32,.357,.280,1,
DMIDDLE SANDUSKY
138...38,.381,.260,1.
D MNEY CREEXK
125.,.3%,.338,.237. 1.
DHOLF CREEK
125.,.29,.256,.237.1.
Drocx creEEX
12%.,.34,.427,.237,1.
DLONER SANDUSKY (SOIL 1)
125.,.32..410,.288,1.
D LOWER SANDUSKY (SOIL 2)
125.,.28,.434,.237, 1.

[ ENTER cCOMMAND
SAVE



D ENTER COMMAND
PERCENT URBAN

D ENTER COMMAND
CONTROL URBAN(CONC,yAL/STORM,UBL/COMBINED)Y

] STAGE ! CONTROL STRATEGIES FOR URBAN SOURCES

EMTER PERCENT REDUCTIONS FOR SOURCE CONC
IN DECIMAL FORM (£.G. ENTER 237 A8 .23
a2 :

> ENTER PERCENT REDUCTIONS FUR NONPOINT STORM SEWER UAL

DIN DECIMAL FORM (E£.G5. ENTER 25% AS .23}
.25

gENTER PERCENT REDUCTIONS FUOR NOMPOINT COMBINED UAL

IN DECIMAL FORM (E.G. ENTER 23%Z A8 .25)
.08

DENTER COMMAND
TON URB(CON,UAL/STO.UAL/COM)

D STAGE Z CONTROL STRATEGIES FOR URBAN SOURCES

[P ENTER PERCENT REDUCTIONS FOR SOURCE CONC
D IN DECIMAL FORM (E.G. ENTER 257 A8 .2Z3)
.50

ENTER PERCENT REDUCTIONS FUOR NONPOINT STURM SEWER UAL

IN DECIMAL FORM (E.G. ENTER 237 AS .23
.25

D ENTER PERCENT REDUCTIONS FOR MONPOINT COMBINED UAL

p IN DECIMAL FORM (E.G. ENTER 257 AS .2Z3)
.25



DENTER COMMAND
CONTROL RURAL (C)

) STAGE | CONTROL STRATEGIES FOR RURAL SOURCES

DENTER CONTROL UALUES PER SQURCE FOR C .
D LOSS CREEK
.108
> BROKEN SWORD
L 08g
DUPPER SANDUSKY RIVER

.103
DTYMOCHTEE CREEK
.lo8
PMIDDLE SANDUSKY
L1110
> HONEY CREEK
.10
DWOLF CREEK
.108
DROCK CREEXK
.108
D LOWER SANDUSKY (SOIL 1)
.118
DLOWER SANDUSKY (SQIL 2)
.09g

DENTER COMMAND

CON RUR(C)
> STAGE 2 CONTROL STRATEGIES FOR RURAL SOURCES
gENTEﬁ CONTROL UVALUES PER SOURCE FOR C ., -
P LOSS CREEK

034
DBROKEN SWORD

.035
D UPPER SANDUSKY RIVER

.034
D TYMOCHTEE CREEX

.032
DMIDDLE SANDUSKY

.035
D HoneEY CREEKX

.034
D WOLF CREEK

.032
D roex creex

033

D LOWER SANDUSKY (SOIL 1)
.038
D LOWER SANDUSKY (SOIL 2)
.033
D ENTER COMMAND
COST URBAN,RURAL » URSAN, RURAL
P STAGE 1| COSTS OF CONTROL FOR URBAN SOURCES

D ENTER PER UNIT COSTS FOR POINT,STORM,COMBINED SOURCES
2.4.74900,,7400,
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> STAGE | COSTS QF CONTROL FOR RURAL SOURCES

A
D ENTER PER UNIT COSTS FOR RURAL SOURCES
8s.

D STAGE 2 COSTS OF CONTROL FOR URBAN SQURCES

D ENTER PSR UNIT COSTS FOR POINT,STORM,.COMBINED SOURCES
3.6,8800.,24700,

D STAGE 2 COSTS OF CONTROL FOR RURAL SOURCES
D ENTER PER UNIT COSTS FOR RURAL SOURCES
3000.

D ENTER COMMAND
WORKSHEET(3) ALL

D eNTER comMMAaND
TFAVE CONTROL

D ENTER COMMAND
STOP
DH#EXECUTION TERMINATED

™
N




Sample Worksheet Qutput

Once the command WORKSHEET(3) ALL is given, all final worksheet forms
are written to the data file on unit number 3. An example of the printed
output from this data file follows. These output sheets do not necessarily
correspond to the example terminal session, although most of the names and
data are the same.
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SANDUSKY RIVER

LAKE ERIE

PHYSICAL LAYOUT

ADRKSHEET 1}

POSITION

POINT
OF ENTRY

UNITS
SERVED

SURF ACE FEATURES

LOSS CREEK
L 0SS CREEK
BUCYRUS C1TY
STORM
COMBINED
BROKEN SWIRD
BROKEN SWORN
UPPER SANDUSKY RIVER
UPPER SANDUSKY R1 VER
UPPER SANDUSKY CITY
STORM
COMBINED
TYMOCHTEE CREEK
TYMOCHTEE [ REFK
MIDDLE SANDUSKY
MIDDLE SANDUSKY
HONEY CRREEK
HONFY CREEK
TIFFIN CITY

STORM
COMBINED
WOLF CREEK
WOLF CREEK
ROCK CREEK
ROCK CREEK
FREMONT CITY
STORM
COMBINED

LOWER SANDUSKY (S01IL
LOWFR SANDUSKY (SOIL
LOWER SANDUSKY (SOOI
LNWER SANDUSKY (SDIL

NNN-CROPLAND
CROPLAND
MUNTCIPAL

NON-CROP L AND
CROPLAND
NON-CROPL AND
CROPLAND
MUNICIPAL

NON-CROPLAND
CROPLAND
NON-CROPLAND
CROPLAND
NON-CROPLAND
CROPLAND

MUNTICIPAL

NON-CROP{ AND
CROPLAND
NON-CROPL AND
CROPLAND
MUNTCIPAL

NON-CROPLAND
CROPLAND
NON-CROPL AND
CROPL AND

36.5
343.1

409.9

13500.

6250.

26000.

19730,

65480,



G¢

POINY AND URBAN RUNOFF LOADS
INTAL POLLUYANT LOADS
WORKSHEET 2

PO INT STORM COMB INED
POS FLOW CONC. LOAD AR EA YAL LDAD AREA UAL LOAD
SOURCE TION MG MG /L KG/YR KM2 KG/KM2/YR KG/YR KM?2 KG/KM2/YR <G/YR
INUTIAL CONDITION

BUCYRUS C1iTy 3 2.5 4.0 13629, t.3 250.0 325. 7.2 9020.0 5487.
UPPER SANDUSKY CI VY 10 1.5 4.0 8292. 2.0 2.0 3. 6.7 250.0 1675.
VIFFIN CITY 19 3.2 4.0 17690. 7.0 250.0 1757, 10.4 1000.0 10400,
FREMOMY CHTY 26 5.1 4.7 28193, 1.4 250.0 353. 12.3 1000.0 12320,
TOTAL 67994 . 2425, 30855.

STAGE 1
BUCYRUS CITY 3 2.5 1.0 3455, 1.3 1a71.5 244 . 1.2 846.0 6091,
UPPFR SANDUSKY CITYY 10 1.5 1.0 2073, 0.0 -0.0 O. 6.7 235.9 1574.
TIFFIN CI¥Y 19 3.2 1.0 4422, 7.0 187.5 1313. 10.4 940.0 9776,
FREMONY CIETY 26 5.1 1.0 7048. .4 1A7.5 252. 12.3 340.0 11562.
TOTAL 16999. L1819, 29304,

STAGE 2
BUCYRUS CITY 3 2.5 0.5 1728, 1.3 140.6 183. 7.2 534.5 4569 .
UPPER SANDUSKY CITY [ Q) 1.5 0.5 1037. 3.0 -0.0 J. 6.7 176.3 1181.
TIFFIN CITY 19 3.2 0.5 2711 . 7.0 140.6 84, 10.4 705.0 7332.
FREMONT CITY 26 5.1 0.5 3524, l.4 140.6 197. 12.3 7105.0 B612 .

TNTAL 84995, 1364, 21753,
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RURAL NON-CROPLAND AREAS
YOVAL POLLUTANT LOADS
AORSSHEFT 3

on o i o i o o e T e = T S o o e = s o 4 b T e i WA et e b e = - " ok o = -t o = o > o

GRASSL AND WONDLAND ¥ITAL

PO ST ARFA UAL LOAD ARE A UAL LOAD LOAD

S (MRCE T IO KM2 KG/KM2/YR KG/YR KM2 KG/KM2Z/YR KG/YR KG/YR

LOSS CREEK 1 it.8 10. 0 118.3 25.0 10.0 250%.4 368.7
BRCKEN SWORD 6 3.6 10.0 35.9 18.2 12.0 181.7 217.6
UPPERX SANDUSKY RI VER a 12.8 t0.2 128.1 34 .4 1G.3 343.8 471. 9
TYMOCHTEE CREEK 13 2.0 25.0 226.0 47.1 10.0 471.3 597.3
MIDDLE SANDUSKY 15 17.3 12.2 172.7 68.0 10.0 679. 6 852.3
HONEY CREEK 17 3.2 10. 31.7 44.1 12.) 440.7 472 .4
WOLF CREEK 22 T.6 10.0 15.17 22.9 10.0 228.9 304 .56
ROCK CREEK 24 tz.t 10.¢ t2t.4 56.5 0.0 564. 7 686.1
LOWFR SANDUSKY (SOIL 1) 29 10.0 25,0 250.0 74.5 10.0 T45.4 995.4
LOWER SANDUSKY (SOIL 2) il g.3 10.0 B82.5 0.0 10.0 0.9 82.5
TOTAL 95.7 390.6 1242.3 3906.5 5148.8

9¢
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RURAL CROPLAND ARFAS
UNIVIRSAL SOTIL LOSS EQUATION/TOTAL PDLLUTANT LOA) ESTIMATES
WORK SHFEY &

CROPL AND SOt SHIL ToTAL TOTAL
POSH AREA USLF COEFFICIENTS LOSS LOSS ERQS [ON DELIVERY REDUCTION LOAD
SOURCE T 10N {HA) R K LS C P T/AT/YR  MT/AA/YR  MT/YR RAT IO EFFICIENCY MT/Z7YR
INITIAL CONDITION

LOSS CREEK 2 18984. 125. 0.35 0.422 0.233 1.70 4.1 9.2 174492, 03.000105 18.3
BROKEN SHWORD 7 18719, 125. 0.38 0.424 0.233 1.00 4.7 10.5 197027. 0.000105 20.7
UPPER SANDUSKY RIVER 9 27460, 130. 0.42 0.426 2.245 1.00 5.7 12.8 350992. 0.000105 36.9
TYMOCHYEF CREEK 4 5284%. 138. 0.32 0.357 0.260 1.20 4.1 9.2 485805. 0.000105 51.0
MIDDLE SANDUSKY 16 54236. 138. 0.38 0.381 0.260 1.00 5.2 11.7 631942. 0.232105 66. 4
HONFY CREEK 18 343%5. 125. 0.35 0.338 0.237 1.00 , 3.5 7.9 270061. 0.000195 28 .4
WOLF CRFEK 23 343t1. 125. 0.29 0.256 0.237 1.20 2.2 4.9 169262. 0.000105 17.8
ROCK CREEK 25 40990. 125. 0.34 0.427 0.237 1.70 4.3 9.6 395432. 0.000105 41.5
LOWER SANDUSKY (SNIL U} 30 24355. 125. 0.32 D.410 0.268 1.00 4.4 9. 9 240102, 0.000105 25.2
LOWER SANNUSKY (SOIL ) 32 10000. 125. 0.28 0.434 0.237 1,00 3.5 3.1 80749. 0.000105 8.5
TOTAL 316259, 41.8 93.7 2995861. 0.002105 NA 314.6

STAGE 1
LOSS CREEK 2 18984, 125. 0.35% 0.402 0.108 1.00 1.9 4.3 308681. 02.002195 1.22 8.5
BROKEN SWI0D 7 18719, 125. 2.38 0.424 3.399 1.2) 2.3 4.5 83715. 2.000105 1.00 8.8
UPPER SANDUSKY RIVER 9 27460, 130. 0.42 0.426 0.103 1.00 2.4 Set 147560. 0.730105 1.00 15.5
TYMOCHTEE CREFK 14 52840. 138. 9.32 0.357 0.108 1.00 1.7 3.8 201796. 0.000105 .30 21.2
MIDDL E SANDUSKY 16 54236, 138. 0.38 0.381 0.110 1.00 2.2 4.9 26T360. 0.000105 1. 60 28.1
HONFY CREEK 18 34355, 125. 0.35 2.338 0.101 1.00 1.5 3.4 115083. 2J.02)135 1.00 12.1
WOLF CREEK 23 34311. 125, 2.29 0.256 0.108 1.00 1.0 2.2 T7132. 0.000105 1.00 8.1
ROCK CRFEK 25 40990, 125. 0.34 0.427 0.105 1.00 1.3 4.3 175191, G.000105 1.00 18.4
LOWER SANOUSKY (SOIL L) 19 24355, 125. 2.32 0.410 O0.116 1.00 1.9 4.3 103925. 0.0001905 1.00 10.9
LOWER SANDUSKY (SOIL 2% 32 13500« 125. 0.29 0.434 0.099 1.30 1.5 3. 4 33730. 0.000105 1.00 3.5
TOTAL 316250. 18.0 0.4 1286378, 0.002105 i35.1

STAGE 2
LOSS CREEK 2 18914, 125. 0,35 0.402 0.034 1.00 0.5 1.3 2545%2. 2.2)2125 1.00 2.7
BROKEN SHORD 7 18719. 125. 2.38 0.424 C.035 1.02 0.7 1.6 29595. 0.000105 1.020 3.1
UPPER SANDUSKY P VER 9 2746C.  130. 0.42 0.426 2.234 1.100 0.8 L.8 48709. 0.000105 1. 00 5.1
TYMNCHYFE CREEK 14 52840, 138. 0.32 0.357 0.032 1.90 0.5 [ 5979t. 03.00310% 1.00 6.3
MIDDLE SANDUSKY 16 54236. 138. J3.38 0.381 0,035 1.00 0.7 1.6 85069. 0.000105 .00 8.9
HONFY CREEK 18 34355, 125. 0.3% 0.334 0.034 1.00 0.5 1.1 38743. 0.000105 1.00 4.1
WOLF CREEK 23 34311k, 125. 0.29 0.256 0.032 1.90 0.1 0.7 22854. 0.002105 1.02 2.4
ROCK CREEK 25 40990, 125. 0.34 0.427 D.033 1,00 0.6 1.3 55060. 0.000105 1.00 5.8
LOWFR SANDUYSKY (SoIL 1) 39 24355. 125. C.32 0.410 0.036 L.00 J.6 1.3 32252. J.022125 1.00 3.4
LOWE R SANDUSKY (SOIL 2) 32 10002. 125. 3.28 0.434 0.033 1.00 C.5 1.1 11243, 0.000105 1.03 1.2
TITAL 316259. 3.9 13.5 408781. 0.000105 42.9
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POSITIUN

LOADING SUMMARY
TOTAL POLLUTANT LOADS

INI TLAL LOAD 1O
WATERSHED RBASIN
KG/YR

WORKSHEST S

LIAD REDJCT IONS

LOSS CREEK

CROPLAND
BUCYRUS CiTY

STORM

COMBINED
BROKEN SWORD

CROPL AND
UPPFR SANDUSKY RIVFR

CRQOPLAND
UPPER SANDUSKY CITY

SYORM

COMBINFD
TYMOCHYEE CREEK

CROPL AND
MIDDLE SANDUSKY

CROPLAND
HONFY CREEK

CROPLAND
TIFFIN CITY

STORM

COMBINED
WOLF CREFK

CROPE AND
RDOCK CREEK

CROPL AND
FREMONY CITY

STORM

COMBINED
LOWER SANDUSKY {SOIL

CROPLAND
LOWFR SANDUSKY {SOIL

' CROPLAND

DN o ™ s et P ettt P et e
D ORIV DUNRODLDI~NIA P N -

NN
LS

23

b 29

51009. 5
352.3
66353.8
4724 4
281356 .4
17689.6
1750.0
10400.0
304.6
17772.5
686.1
41520, 3
28192.8
350,0
12300.0
995,.4
25210. 7
B2.5
B478.6

420987.9

CONTRILLED

L OAD

K3 /7YR
STAGE 1 STAGE 2
8492.5 2673.6
3455.0 1721.5
243.8 182.8
6091.2 4568 .4
8790.1 3107.6
15493.8 5114.5
2073.0 1036.5
0.0 0.0
1574.5 1180.9
21188.6 5279.1
28072.8 8932.3
12084.4 4068.0
4422 .4 2211.2
1312.5 984. 4
9776.0 7332.0
8098.8 2399, 7
18395.1 5791.3
7048. 2 3524.)
262.5 196.9
11562.0 8671.5
10912.1 3385.5
3541.7 ° 1180.6
1A?R90.6 74538.1

KG/YR
STAGE 1 STAGE 2
9829.2 5818.9
13365.0 L121.5
81.2 60.9
388.8 1522.8
11897.8 5682. 5
21360.4 12379.3
6219.0 1036.5
0.0 0.3
1C0.5 393.6
23323.9 15210.5
38281 .0 191406, 6
16272.0 8016. 4
13267.2 2211.2
437.5 328.1
624.0 2444.0
9673.7 5699.2
23125.2 12513.9
21144.6 3524.1
87.5 65.6
738.0 2990.5
14298 .6 7525.6
4936.9 2361.1
232948.3 133352.4
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TOYAL POLLUTANT RFOUCY IONS

ARFA
TREATED
KM2

PROGRAM COSTS

UNITS
SERVED

PER UNIT CNSTS

STAGE L

STAGE 2

ADRKSHEETY 6

TOVAL
STAGE 1

COsTS
STAGE 2

LOSS CREEK
BUCYRUS CITY
STORM
COMDINED
BROKEN SWORD
UPPER SANDUSKY RIVER
UPPER SANDUSKY CIVY
STORM
COMBINED
TYMOCHTEE CREEK
MIDDLE SANDUSKY
HONFY CREEK
TIFFIN CITY

STORM
COMBINED
WOLF CREEK
ROCK CREEK
FREMONT CITY
STORM
COMBINED

LOWER SANDUSKY ({SOIL
LOWER SANDUSKY {SOfL

i3
2)

6250.

26000.

19730.

569520.
48600,
11180,

L77849.

561570.

823800.
225900,

0.

165490.

1585199,
1627080,
1033650.
93600,
60200.
256880.
1029330,
1229699.
71028,
12040.

303810,

730650,

300000.

10710662,



0€

COST-EFFECTIVENESS ANALYSIS
TOTAL POLLUYANT LOADS
WORKSHEET 7

23T
TOTAL LOAD LOAD PER UNIT
Bl1O- 1] LOAD AT  REDUCTION COST OF REMOVED cosT-
EFFECTIVE  AVAILABLE SURFACE WATER MIUTH AT MOUTH  PRIGRAM AT MOUTH EFFEC TIVE
S OURCE POSITIIN TRANSMISSION FRACTION (KG/YR) (K3 /VYR) (KG/YRY  U$/YR) ($/KG) RANK
STAGF 1 STAGE I STAGE L  STAGE 1

LOSS CREEK 1 1.0 369. 369.

CROPLAND 2 1.0 18322. 18322. 9829. 12340, 1.3 7
BUCYRUS CITY 3 1.0 13820. 13820, 10365. 32400, ¢ 3. 13

STORM 4 1.0 325, 325, 8l. 9620. 118. 4 31

COMRINED 5 1.0 6480. 6489, 389. 53280 . 137.0 36
BROKEN SWORD 6 1.0 218, © 218,

CROPL AND 7 1.0 20698. 20688, 11898. 12167. 1.0 3
UPPER SANDUSKY RIVER 8 1.0 472. 472,

CROPLAND 9 1.0 36854. 36854, 21360, 17849, 0.8 1
UPPER SANDUSKY CITY 10 1.0 8297, 3292. 5219. 15300, 2.4 12

ST ORM 11 1.0 0. 0. {

COMBINED 12 1.0 1675. 1675. 101. 49580. 493.3 42
TYMOCHTEE CRFEK 13 1.0 697. 697,

CROPLAND t4 1.0 51069. 51009. 29821. 34346, 1.2 5
MIDDLE SANDUSK Y 15 1.0 8s52. 852.

CROPLAND 16 .0 66354, 66354, 38281. 35253. 0.9 2
HONEY CREEK b7 1.0 472, 472,

CROPLAND 18 1.0 28356. 28355, 15272, 22331. 1.4 9
TIFFIN CETY 19 1.2 17690. 17690, 13267. 52477, 4.7 1%

STORM 20 1.0 1750. 1751, 438. 51800. 118. 4 30

COMBINED 21 1.9 10410, 10409, 624. 7696 . 123.3 32
WOLF CREEK 22 1.0 305. 305.

CROPL AND 23 1.0 171772, 17772, 96T4. 22302. 2.3 11
ROCK € REEK 24 1.0 686. 686,

CROPLAND 25 1.0 41520, 41520. 23125, 26643, 1.2 5
FREMONT CITY 26 1.0 28193, 23193, 21145, 47352, 2.2 10

STORM 27 1.0 350, 350. 88, 10369, 118.4 29

COMBINFD 28 1.0 12370, 12300. 738. 91020. 123.3 33
LOWER SANDUSKY (SOIL 1) 29 1.0 995, 995,

CRNPLAND 30 1.0 25211. 25211. 14299. 15831. 1.1 s
LOWER SANDUSKY {SOIL 2) 31 1.9 R3. 313,

CROPL AND 32 1.0 8479, 8479, 4937, 6599, 1.3 8

SUBTOTAL 232949.

TOTAL ) 420988. 4209848, 705334,



COST-EFFECYIVENESS ANALYSIS
' TOTAL POLLUTANT LOAODS
i WORKSHEET 7

cosy
TOVAL LOAD t OAD PER UNIT
; BEIO- 10 LOAD AY REDUCTINN COST OF REMOVED CosSvT-
1 EFFECTIVE AVAILABLE SURFACE WATER MAUTH AT MOUTH PROGRAM AT MOUTH EFFECTIVE
| SOURCE POSITION TRANSMISSION FRACTION {KG/YR) (KG/YR) {KG/YR) ($/YR) ($/KG) RANK
STAGF 2 STAGE 2 STAGE 2 STAGE 2
LNSS CREEK 1 1.0 369. 369.
CROPLAND 2 i.0 18322, 18322, 5819. $69520. 97.9 23
BUCYRUS CITY 3 1.0 13820. 13829, 1728. 48600. 28.1 17
STORM 4 1.0 325. 325. 6l. 11180, 183.5 38
COMBINED 5 1.0 6480, 548). 1523, 177840, L16.8 28
BROKEN SWORD 6 1.0 21 8. 218.
CROPLAND 7 1.0 20688, 23688, 5682. 561570, 38.8 24
UPPFR SANNDUSKY RIVER 8 1.0 472. 477,
CROPLAMD 9 1.0 36854. 36854, 10379, 8238220, 19.4 19
UPPFR SANDUSKY CI1TY 10 1.0 8292. 8232, 1037, 22500. 21. 7 16
STORM L 1.0 0. 2.
COMBINED 12 1.0 1675, 1675, 394, 165490, 420.4 41
TYMOCHTEE CRFFK 13 1.0 697. 697.
CROPL AND 14 1.0 51 009. 51009. 14910. 1585193, 106.3 27
MIDDLE SANDUSKY 19 i.0 852. 852,
CROPLAND 16 1.0 66354, 65354, 19141, 152728). 85.0 20
HONEY CREEK 17 1.0 472. 472.
w CROPLAND i8 1.0 28356, 28356, 8016. 1030650, 128. 6 35
L TIFFIN CITY 19 1.0 17690, 17690, 2211, 93600. 42.3 i8
STORM 20 1.0 1750. 1750. 3za. 60200, 183.5 39
COMRINED 21 1. ¢ 10400. 134)). 2444, 256830, 105.1 25
WOLF CRFEK 22 1.0 305. 305.
CROPLAND 23 1.0 r7772. 11112, 5699. 1029330, 182.6 37
ROCK CRFEEK 24 1.0 686. 686.
CROPLAND 25 1.0 41520. 415290, 12614. 1229699. 97.5 22
FREVONT CITY 26 t.n 281913, 28193. 3524, 71028, 20.2 15
STORM 27 1.0 35N, 350. 66 . 12040, t83.5 40
COMBINED 28 t.0 12300. 12300, 2891. 303810, 10%5.1 256
LOWER SANDUSKY (SDIL 1) 29 1.0 995 . 995 . -
CROPL AND 30 t.0 25211. 25211, 1526. 730650, 97.1 21
LOWER SANDUSKY (SOIL 2) 31 1.0 33. 83.
CROPL AND 32 i.0 84719, 9473, 2361. 300000. 127.1 34
SURTOT AL 1083%2.

TOTAL 420998, 420988, 341301. 10710662,
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SUMMARY OF PROGRAMS
TOTAL POLLUTANY LOADS

SUM LOAD
REDUCT [ON
(KG/YR)

PERCENY
REDUC TION

COSY OF
REDUCY ION
($/7YR)

CROPL AND
CROPLAND
CROPLAND
CROPLAND
CROPLAND
C ROPLAND
CROPL AND
CROPLAND
CROPL AND
MUNICIPAL
CROPLAND
MUNICTPAL
MUNICIPAL
MUNIC! PAL
MUNICIPAL
MUNI CI PAL
MUNICEPAL
MUNTCIPAL
CROPLAND
CROPLAND
CRNPLAND
CROPLAND
CROPLAND
CROPLAND
COMRINFD
COMB INED
CROPLAND
COMB INED

- YPPER SANDUSKY RIVER
-~ MIDOLE SANDUSKY
- BROKEN SWORD
- LOWFR SANDUSKY (SOIL 1)
- TYMACHTLCE TRFEK
- ROCK CRFEK
- 10SS CRFFK
- LOWER SANDUSKY (SOIL 2)
- HONFY CREEK
« FREM3INT CITY
- WOLF CREEK
- UPPFR SANDUSKY CITY
~ BUCYRUS CITY
TIFFIN CITY
FREMONTY CITY
UPPER SANDUSKY CITY
BUCYRUS CITY
TIFFIN CITY
- UPPFR SANDUSKY RIVER
- MIDDLE SAN)USKY
- LOWER SANDUSKY (SOIL 1)
- ROCK CREEK
- £0SS CREEK
~ BROKEN SWNRD
-~ TIFFIN CITY
- FREMONTY €1ITY
- TYMOCHTEE CRFFK
- BRUCYRUS CITY

i

1

STORM ~ FREMONT CITY

STORM - T
STORM - B
COMBINED
COMB INED
CROPLAND
CROPLAND
COMB INFD
CROPLAND
STORM - B
STORM ~ T

IFFIN CITY

UC YRUS CITY

- TIFFIN CITY

~ FRFMONY CITY

- LOWFR SANDUSKY {SOIL 2)
- HONFY LREFK

- BUCYRUS CITY

- WOLF CREFK

UCYRUS CITY

IFFIN C1TY

STORM - FREMONY CITY

CIMB INED
COMB INED

- UPPFR SANDUSKY CIYY
- UPPFR SANDJSKY CITY

LOAD
REDUCTION

RANK ST AGE (KG/YR)
] 1 21360,
2 1 38281.
3 1 11898,
4 1 14299.
5 1 29821.
6 1 23125.
1 1 9829.
8 i 4937.
9 i 16272,
10 3 21145.
11 1 9674,
12 1 6219,
13 1 10365.
L4 1 13267.
15 ? 352%.
16 2 1037.
17 2 1728.
18 2 22t1.
19 2 10379,
20 2 13141.
21 2 7526.
22 2 12614.
23 2 5819.
24 2 5682.
25 2 2444,
26 2 2891.
217 2 14910,
28 2 1523.
29 1 as8.
33 i 438.
31 1 1.
32 i 624.
33 1 738.
34 2 2361.
35 2 8016.
36 i 389 .
37 2 5699,
38 2 6l.
39 ? 328.
41 2- 66.
41 ? 394.
47 1 101,

322096,
322444,
322525.
323149,
323847,
326248,
334264,
334653,
340352,
340413,
343741,
343807,
341200.
341301

14.2
17.0
20.4
21.5
33.0
35.3
36.5
40.3
45 .4
47.7
49.1
51.6
54.8
55.6
55.8
5642
56.8
59.2
63.8
65,6
68.6
69.9
71.3
71.9
72.6
76.1
T6.5
16.5
T6.6
76.6
75.8
76.9
77.5
9.4
719.5
82%.8
80. 9
80.9
81.0
81.0
8l.1

1627080.
730650,
1229699,
569520.
561573,
256880.
303813,
1585199,
177840.
19360 .
51800.
9620.
76960.
91020.
300300.
1030650.
53280,
1029330,
11180,
60200 .
12242,
165490,

WORKSHEET 8

REDUCTION
COSTS
($/YR)

1422242,
3049322,
31799172,
5009671 .
55791 90.
6142767 .
6397639,
6701449,
82086648.
B4644817.
8474846,
8526646 .
8536266.
8613225,
8704245,
9004245.
131334895,
10088174,
1117504 .
11128684,
11188884,
11232923,
11366412,
11415991,



Program Flow Chart and Listing

The flow chart shown in Figure 2 indicates that the program is built
around a command interpretor. This interpretor screens all commands, checks
their validity, and then activates the proper subroutine (indicated in script
print). The fourteen legal commands are also shown in Figure 2.

The following program listings are organized by major subroutines
indicated in Figure 2. Documentation has been included in the form of
comments throughout the program code to assist in more detailed understanding
of its operation. This code is fairly extensive so that the program would run
in a simple manner for the users. Individuals interested in obtaining a tape
of these programs, rather than entering all the lines from scratch, should
contact Or. William C. Sonzogni, at the Great Lakes Environmental Research
Laboratory, NOAA, Department of Commerce, Ann Arbor, Michigan 48104, phone:
313/668-2249.

This main program has been broken up into 4 source files for ease in
writing and editing. To compile the WATERSHED main program four files must be
Tinked together. These four files are identified by the major subroutine in
each file. Each file shows the line numbers starting with number "1". An
example of this chain on the Michigan Terminal System is as follows:

$RUN *FTN PAR=S=WTRSHD+WRKSHT+WTRSAV+WTRCTL L=WATERSHED

where: *FTN calls the Fortran Compiler,
WTRSHD, WRKSHT, WTRSAV, WTRCTL are the four surface files,
and- WATERSHED is the object file for the compiled program.

The start of the command and subrouting sections of the program are
marked with a bracket and underline.

33
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Key

COMMAND
SUBROUTINES

Start

Figure

2

Watershed Program Flow Chart

Input of Con-
Initial- CONTROL |trol Strategi
ization R
Listing of .
WTRINT Commands WTRCTL CTLINI
WTRHLP Input of
Input of INPUT COST
Initial ‘ LOAD TITLE HELP S Control Costs
State
WTRINP Command Interpreter WIRCST
PERCENT Alter
Iﬁg%lﬁm%géw’f" XPERCENT Transmission
TRANSMISSiaN WTRTRN
Permanent READ
Storage SAVE
I
WTRéRV
WORKSHEET Rank
> Cont .Btrat
RANK
WORKSHEET N
Physical Urban Rural Cropland Load Costs Eg;St Summary
Layout Loads Non-Crop| !Loads Summary . ect-
Land Loafls iveness
1 2 3 / 5 6 7 8
WRKSHT

S

STOP

Stop




1

The first source file is called

WTRSHD
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MAIN PROGRAM FOR WATEFRSHED POLLUTION MANAGE MENTY PACKAGFE
ACCEPTS COMMANDS AND CALLS SUBRDUTINES RANKING
TOST-EFFFCTIVENFSS OF ALYERNATIVE CONTROL STRATEGIFES

WRITYFN FOR GREAYT LAKES BASIN COMMISSTON ANN ARBOR, “I
JAN - JUN 1981 BY MICHAEL DONIHUE

INTEGEP CMDUBD ), BLNK  COMA L ALL yNJMHRK (1D ), DPTURBIS), IPTRULL B,
(A JPTVALLA), JVALED)

C b kbbbt bk koo h kool ok ko ko ok ko ok ok ok kb ok ko ok ke Rk &

C

LOGICAL LINPUTLODURA,LODRNC,LOBRCP, LA4UAL, L INL, L IN2,LIN3, L ING
LOGICAL URBCTYL,RULCTL,UCTLOD(3) ,RCTLOD(3) UPRCHNT yUXPCNT ,RPRCNT,
A RYPCNT 4URBCST,,RULCST, LPANK

INTEGEF OTHURRB, OTHRUL ,SRCF(210,28),TYPCOD(9,12)

DIMENSTION ITYPL210)},NPIS{210),AUNIT(210,2) ,KTITLE(4,40),
i SURFFA(210,31,CTLOD(213,3),CTUSLE(3,30,5)

NIMENSTON STMCTL(30,3),STMARA{3),3) ,COMCTL(30,3),COMARA(3D,3),

& OYLCTL{30,3),NTLARAL{20,3),0T20TL(30,3),0T2ARA(30,3}
DIMENSION PFLOW(30 ) PCONCE3D3,UALS (30}, JALC(30),W2UAL L 30},
& W2UAL 2{ 30} , TRNSMN(210)

INTEPFﬁ TLFURLELZ2)»TLEUR2(L2), TLERULEL2), TLERU2UL2Y , TLERUI( L 2),
APCELZ2L3) +AREACN(L ), HALCON(4 )
DIMFNSION GRASAT30), UALGL 30) yWLNDA(30) UALW(I0) ,W30TAL (30},

& WISALLI30) ,W3UAL2(30) WIUAL3(331,43DTA2(30),W3NTAI(30O)
REAL LODRNI(3D2),.LODRNZ2(30Q),L001W3(301),L002W3(30),L0034W3{32)
DIMENS ION USLER(I0), USLEK{30),USLELS{30) ,USLEC(30),W4UAL(30),

& USLERP(30),S0OILS1(30),SOIL52(30),YTLER(30),RATIO(30)
DIMENSION PDIFL210,3),7COSTL21D,3),PUCOSTI210,3)

DIMENSINN PMOUTHI2L0 b, DIFMTHE 210,3),CPURFWL 210,3) ,KERANK{210,3)
COMMNON /WTRIN/  INJFOUT,NSRCELKT ITLE,NTLE,NURB, NRINCP ,NRUC?
COMMAN ZWIRTE/  LINPUT,LODURBLNDRNC JLINLLEN2,LIN3, LI NG, OTHURB,
€ OTHRYL,LNORCP, TYPCOD JIN, JOUT L AUAL ,KOUT , LRANK
COMMAN /WRKSHL/ SRCE,ITYP,NPOS,APDE JAUNIT ,SURFEA,TLEURL, TLEUR?2
COMMON FWRLSH2/ PFLOIWPCOINC UALS JUALC, W2UAL L, W2UAL2

COMMON /WRKSHY/ GRASAZUALG,WLNDA,UALW, LODRNL, LODRNZ2,

€ WADTAL ,WIUALL,WAUALZ2 JW3UAL3 ,W30TAZ,W30TAY,
A TLERUL, TLERUZ, TLERU 3, LODLIWI LOD2W3,LODI W)
COMMON /WP KSHG/ USLFR USLEK,USLELS,USLFC,USLFP,SOILS,
fi SOILS2, TTLERWAUAL,RATIO
COMMON /WRKSHG/ PDIF,TCOST,PUCAST, TANSMN ,OMIUTH D IFMTH,C PUREM,
& KERANK
COMMON JWTRCONZ UYCTLOD,RCTLOD, RACTL (\RULCTL yUPRCNT ,UXPCNT, RPRCNT,
& RXPENT ,OPTVAL JNOPT,JRBLCST,RULECST, AREACN, UALCON

DIMEMSEON CTLFLW(32,3),0TLONC (30 ,3)

NDIMEMSIONN CYLEU30,3),S01LCL039,3), SOILC 2027, 3),CTLEROL3D,3),
[ CUALWG 30 ,3)

DIMENSTON TOTCSTU 3}, TOTREM(3),KNDX{S40),FINCST(540) ,FINREM(54)),
A ISFIN(S47)

INTFGER FINSRCI540,47)

COMMON JWRKSHAR/ TITCST, TOTREM,TATLCD , TOTMT-,KNOX ,FINSRC,FENCST,

. FINPEM, ISF N, NUY
COMMIN JUBNCTL/ CTLFLW,CTLONC YLD, STMOTL ,STMARA, COMCY L,
L COMARAITICTL,OTLARA,DT2CTL, OT2ARA

COMMON /RFOCTL/ CTUSLE,CTLF,SOILCL,SOILC2,CTLFRD, CUALWS

Aot Ol A A et ok Aok R Bt A O K Ak Bk B R K RO R O A ook ok sk ok ROk e ok ROROR K R R Rk &

DATA BINKCOMALALLGNJMARK/ Y 8, 0, 1, PAV 8]0 820 830 140,050,868, 070,
I tge 19t 1Ny
DATA LPAREN, IRPARN,, 1SLASH, FTEE  JDN, MMM/ (¢t t) 0 0/,

B AR L
DATA ISPPCE, TURAN,NCPLAN, TCPLAM, TRUAL /S 1, tL5t, INT, ¢C Y,

IQI/




LE

OO A0

jn el

oy

~ v

DATA OPTURB/CF*,*Cy A, %, 00/

DATA NPTRUL/ "R, 'Ky LY, *CY, P, 'E*, U, *LY/

N=30

[SR=1

1su=1

1CSR=]

ICSu=1

KNTR =)

KNTU=0

KNTP 2=9

KNTU2 =1

EINITEALEZ7E ARPAYS € LOGICAL FLAGS

CALL WTYRINT(NY

WRITE{IQUT,2)
L2 FORMAT(* -, 10X, * WATFRSHEN MANAGEMENT CONTROL PACKAGE®)
17 no 12 I=1,80
12 CMDA{E)=8BLNK

READ COMMAND LINE

WRITE{TINUTY, 15)
15 FORMAT{* ~ENTER COMMAND® )

READUIN,16) (CMDUTY,1=1,R0)
L6 FORMAT(ADAL)

FIND TOMMAND NUMBER,,LENGTH OF COMMAND, POSIT ION OF 1ST BLANK SPACE

NJIMCMD= ISRCHITMDLEN, IPDS)

TF(NUMCMD LEQ. 0) G YO 800

NUMCMD COMMAND

1 CONTRAL

2 cosry )
3 STaP

4 HELP

5 INPUT

6 LOA?

7 PFRCENT

8 READ

9 SAVE

10 TITLFS
i WORK S HEET S

12 XCOST

13 XPERCENT

L4 TRANSMISS ION ,

6N TNC100.+200,900,L4N,160,350,37542720,240,250,260,200,375,
A 407} JNUMCMD

CONYROL COMMAND

10) KEYWRD=0
K=
NOPT=0
Do 102 J=1,8
L92 OPTVALIJ)=D
NG 172 Jd=l .4
ARFACNLY)=D
173 UALCONCS)=0
IF{LENJLF,.1PDS)Y GN TD L LS
SCAN COMMAND LIME FOR “URBAN" OR “RURAL®
176 1POSL=NRLANKICMD, IPOS)
IF(CMDLIPDSE) LFRLTUNAN) KFYWRD =}
[FECMDT EPNSE P AFQLERYAL) KEYWRD=?



8¢

121
122
123
124
125
126
127
128
129
130
131

132
133
134
135
136
137
138
139
140
141

142
143
1446
145
146
147

148
149
150
151

152
153

154
155%
156
157
158
159
160
161

162
163

164
165
166
167
168
169
179
171

172

173
174

175
176
177
17a
179
180

(]

oY

IF(KEYWRD.EQ. Q) GO YO 812
NOW REGIM SFARCH FAR QPTINN VALUES
[POSI=INDEXTCMI,,LPAREN, IPOST)
1FCIPOSLLEQ.-L1) GO TO 114
LP(IS= INDEX{CMD, IRPARN, IPOS 1)
IFILPNS.EQ.-1) G0N TO A)2
106 1P0S)I=1POSL+]
TPOSI=NBLANKICMD, IPNS])
K=K+1]
IFIKTYWRD.EQ.2) GO TO 109
HERE FOP URDBAN OPTION VALUES
DO 107 43=1,5
M=J
TFICMDOTIPOSL ) LNELOPTURB(JI)Y GO TO 107
LONK FNR “AREA™ 0OR “UAL"™
TF{M.LT .3 JNR. MJED.S) GO T 112
IPOSL=INDEX(CMO, ISLASH, [POSL
IF{IPOS1.NF.~1) GO YO 142
DO L4l J2=1,4
TFIM.EQ.3) AREACNI(JZ) =1 .
IFIM,.EDL.4) UALCON{JZ)=1
L4l CONTINUE
GO TN 112
WAREA/"™ OR "UAL /"™ FDR SPECIFIC SOURCES
142 1POSL=1PQOSE +}
EPNS1I=NBLANK{CMD ,IPQSY1)
108 MF=0
1POS2=1P0OSE +}
IPOS3A=EP0OS1+2
IFICMDOIPOS L) .EQLISORCE AND, CMOCIPOS2I.EQ.ITEE AND.
& CMDCIPOS3L.EQ.INNY MF=1
IFECMDLIPOS 1Y LEQUICPLAN JAND., CMD{IPOS2).EQ.100 ,AND.
[ CMDLIPOS3) . EQ. MMM} MF=2
IFLOTHPUL.GT. D LAND, MF.FN.0) GO TD 133
[FIMF.EQ.0) GO TN ROS
TF{M .EQ. A) GO TO 131
[FIMF.FJ.1) AREACNC(L) =1
IFIMEF.EQ.2) AREACNI2)=1
GO Y0 112
130 IFIMF.FQO.1) UALCON(L)=1
TFIMFLEQC.2) YALCON(2)=1
GO 1IN 112
HFRE FOR OTHFR URBAN AREAS
133 TF(CMDOEPOSL) LEFQ.TLEURL(TL) LAND. CMDUIPNS2) JEQ.TLEUR LI( 2}
& (MOLIPOS3).FQ.TLEURL(3)) MF=3
[FIMF .FQ. 2 JAND. OTHPUL LEQ. ?2) GO TO 135
IF{MF JEQ. 0) 61 TN A0S
IFiM FO. 3) ARFACNC 3} =1
IFEM LFQ. 4) UALCONI3)=1
GO TO 112
135 TF(CADLTIPOSIY LFQLTLEURZ2(L) JAND. CMPUIPNS2) LEQ.TLFURZ2 (2}
£ CADUIPNSI)LEQ.TLFIRZ2 (AN} MF- 4
[FILMF JFQ. D) GO T BDS
FFIM JEQ. 3) AREACN(A)=]
{FIM LEY. 4) UALCON(4) =1
6O ) 112
107 CONT INUF
GO TN RAS
HERE FNR RYRAL OPTIUN VALUES
129 DR 1LY #=1+8

.« AND.

« AND.



181
182
183
184
185
186
1817
189
189
190
! 191
192
193
194
‘ 195
196

197

198

199

200

201

202

203

204

205

206

207

208

209

& 210
211

212

213
::>214
218

216

217

218

2290
: 221
| 222
1 223
€ 224
| 225
! 226
! 2271
| 228
| 229
2130
231
232
233
234
238
236
237
238
239
260

laRakel

luEnNal

(@]

11e

t12

L4

125

139

15
1A

17

147

167

1565

Lo

M=
IF(CMD{IPOSL) LEQIPTRULTI)) GO TN 112
COMTINUE
GO 10 805
NPW STORF OPTINN VALUE AND LODK FOR NEXT OP TION
NP TVAL LK) =M
NOPT =K ¢
1POSL =T NDEX (CMDy COMA, IPOS])
ITLIPOSL.GT.LPAS) GO TO A02
IFLIPOSI.EQ.-1) 60 T 114
60 TO 196
FIRST SORY OPTIONS FNR WTRCTL THEN DETERMINE STAGE NUMBER
[F(NDPT.GY.L) CALL [SORT{NPTVAL,NOPT,R)
[FUKEYWRD.EQ.2) GO TO 125
IFIKNTULEQ.ISUD 1SU=ISU+1
CALL WIRCTL{ISU,KEYWRD,KNTU, 1ER)
GO 10 13)
IF(KNTR,EQ.ISR) [SR=ISR+1
CALL WTRCTLOISR,KEYARD,KNTR, [ER}
[STAGE=MAXOUL SR 4 [ SU)
IF(1ER.EQ.D) GN TO 19
G TN(RD6,807,835), 1ER
HERE FOR UNSPECIFILD KEYWORD IN COMMAND
WRITE(INUT ,116)
FARMATL *OENTER “URBAN® NR WRURALY

WITH OPTION VALJES, IF ANY,*,

6 IN PARENTHESIS SEPARATEDN 8Y COMMASY)

00O 117 J=1,R0

CHDLJY=BLNK

READLIMN, L6VICMDCS },0=1,R0)
1POS=1

LEN=L ENGTH(CMD ,8D)

6N 10 104

HELP COMMAND

CALL WTRHLP
GO 19 10

INPUT COMMAND

KEYWRD=1
IPNSI=1POS
IF(LENLLELIPOSY GO TN 190
1P0SL=NMALANK (CM0, [PNS)

SCAN FOR OPTLON VALUES
KEYHRD=D
[FCMDCIPOST ) EQ.ISORCE) KEYWRD=1
[F(CADCIPISE) LFQLIUNANY  KEYWRD=2
TF(CMDUIPOSL).FQ.NCPLANY KEYWRD=3
IFECMDUTIPOSLELEQ.ECPLAN) KEYWRD=4
IF(KEYWRND.EQ.D)} GO TO 802
CALL WY RINPIKEYWRD, [ER)
[FOIFRLNML O GO TO A4

LOAK FOR ANOQIHRER NP TEON
[POS=THDNEX{CMD, COMA, IPOSL Y
TFLIPOSEQ.~1) S0 TN 1)
EPNS=10NS+1
TPOSE=NRLANK{CMD, IPIS)
GO 17 165



oY

?42
243
244
245
246
241
248
249
250
?51
252
253
254
255
256
257
258
259
269
261
262
2613
264
265
266
267
268
269
210
271
272
273
274
2715
216

278
279
280
281
282
283
284
285
286

288
289
290
291
292
293
294
295
296
2971
298
299
300

-

[Nl

o

290

202

203

234

205

208

210

240

245

259

COST (NUMCMD=2) & XCOST (NUMCMD=12) CNMMANDS

KEYWRD=0)
[CFLG=0

FLAG IF COSTS DIFFER BLTWELMN SOURCES ( XCOST)
FFINUMCMDL,EQ.12) TCFLG=1
IFILFNCLELIPOS)Y GO TO 208
1P0OSL=1IP0S
IPOSL=NBLANK(CMD,IPOS])
TFICMDEIPOS L) LFOLLTURAN) KEYWRD=1
ITFICMDUIPOSL) LFOL.IRUAL)Y) KEYWRD=2
LFIKFYWRD.EQ. D) GO TO 802
TF{KFYURD.FQ.2) GO YO 293

COUNT STAGES
[TFIKNTUZ.FQ.ICSU)Y 1CSU=IT SUrL
CALL HWTRCSTUICFL Gy KEYWRD, ICSU,KNTU 2, LER)
GO 11 204
IF(KNTR?2,.EQ,.ICSR) ICSR=ICSRe]
CALL WTRCSTUICFLGyKEYWRD, ECSRyKNTR2, IER)
IFIIER.EQ. D) GO YO 205
GO TOIRNT, B06), 1ER

LOOK FOR ANOTHFER K EYWORD
IPOSI=INDEX(CMD,LCOMA, IPNDST)
IF(IPOSL.EQ.~-1) GO YO 10
[POSL=1POS] +1
KFYWRD=0
GO 10 292

HERE FOR UNSPECIFIED KEYWORD
WRITF{ IDUT, 286)
00 213 (=1,480
CMICE)=BLNK
READUIN, LE)ICMDIL ), 1= Ly 8D}
1pOSL =}
LEN=LFNGTH(CMD ,80)
GO 10 232

RFAD COMMAND

KE YWRD =D

IFILEN .LF. IPOS) GO TN 235
IPOSL=NALANK(CMD, IPOS)
IF(CMDEEPASTY LEN. TCPLANY KEYWRD=1
[FIKFYWRN F£Q. Q) GO TN RO5

CALL WYRSAV{1,ISTAGF,KEYWRD)

G0 1 10

SAVE CNMMAND

KEYWRD=0

TF(LEN .LE. IPOS) GD YO 245
IPNSI=NBLANK{CMD, 1POS)
FFICMDLIPOSE) JFO. TCPEAN) KEYWRD=1
TFIKFYWRD JFQ. D) G TO 376

CALL WTRSAVID,ISTAGF (KE YWRD)

G0 10 L)

TITLES COMMAND

T1POSE=TNDE X (CMD LPARFN,3)
LELIPOSENL-Y) 6D 1D an2



301
302
303
304
305
306
307
309
309
310
31t
312
313
314

321

338
339

341
342
3143
344
345
346
347
348
249
350
351
352
353
354
35%
356
351
358
259
A60

o

i Eakel

251

262

2690

262

IPOSL=T1POST+]
1POS2=NRLANK(CMD, IPOST)
IF{IPOS2.FQ.~1) GO TO 802
TUrLG6=0

GET TITLE NUMBER
DO 252 J=1,4
K=J

FFOCMDLEPOS? ) LEQNUMWRKTD YY) GO TO 255
CONY INUF
IFCIUFLGLNELQ) GO TO a02 .

FLAG IF SPECIFYING OTHER URBAN DR RURAL AREA
FF(CMDUTPOS2) .EQLIURANY JUFLG=1 :
TELCMDOTIPOS?2) FQLIRUALY TUFLG=2
IPNS2=1P0OS2+1
1POS2=MRLANK{CMD,IPDS2)

GO TN 251

IPOSI=INDEX{CMD, TRPARN, I PNS2)
TFCIPOSTLEQ.-1) GO 7D 802

4=0

TFCIUFLG.EQ.D) NTLF=K

IFCHIFLG.FOLLY DTHURA=K

IFUTUFLG.EQ.2) OTHRUL=K

IF{OTHURD .GTL2.0R.OTHRUL .GT. 3) GO 7D 802
[REG=IP0OSL ¢}

GET TITLE FROM COMMAND LINE

DO 258 1= IREG.LEN

J=J+t

IFUIUFLG.NE.J.AND,. J.GT.12) GO TO 258
ITFUIVFLG.FQ.D .AND, J.GT.40) G3 TO 258
IF{TUFIG.FQ.0) KTITLEINTLE,JI=CMD{ 1)
[F{IUFLG.FQ.N) GO TO 258
IFEIUFLG.EW.2) GO TN 257
TF{OTHURB.FQ. 1) TLFURL{JY=CMDI(1)
[FOTHURALEQ .1} TYPCOD(S,J)=CMDII)
IFINTHURBLEQ.2Y TLEUR2Z (IY=CMNLL)
TF{DTHURB.EN.2) TYPCOD(9, J)=CMDLI)
o TO 2548
[F{OTHRULL.EQ.Y) TLERULEJI=CMDI(1)
TFEITHRUL.FQ.2)Y TLERU2(J) =CHMDLL)
[FIOTHRL LEN W3 TLERUILHI=CMOIT)

CONTINUF

GO 10 10

WNRKSHEET COMMAND

KFYWOD=0
LONK=LFY
TFLLENCLFLIPOS) GO TN 282
1POS2=MALANKICHD, EPOS)
LO0K=1P0S2
LOOK FOR OUTPUT DFVICE NUMBER -- KJUT
TPOS2=IRDEXICMD L LPAREN, L}
ITCIPOS2NF.-L) GO TO 290
[POS2=LN0K
Kour=1nuy
GO Y3 265
GFT WORKSHECY NJIMAFR
EPAS2=INOF XY LCMD, COMA L LDOKY
TFEIPNS2.F0.~1 JAND, LOOK.L VL ENE GO TN 802



ey

361
362
363
364
365
366
367
368
369
370
311
372
373
374
375
376
3rY
378
379
380
il
382
383
384
385
386
387
EL L
389
390
391
392
393
394
395
396
397
398
A99
400
401
402
403
404
405
406
407
408
409
410
411
412
413
414
415
416
417
418
419
420

oam

204

265

268

277
280

282
2R84

285

290

350

354

IFCIPOS?2.F0.~1) GO TO 10
IPOS2=1P0S?2¢ 1
LOUK=NBLANK[CMD, IP0S2)
IFOLOOK.EQ. -1} GO TO 10
KEYWRD=CMDLOOK)

IF(KEYWRD.FQ.ALL) GO TO 275

no 268 J4=1.9

KTABLE=Y

TFI{KFYWRD.EQ.NUMWRK (J}) GO YO 277
CONTINUF .
GN Y0 /2
HERE FOR MALLY WORKSHEFTS
KFEYWRD=9
LOOK=L EN
GO TO 280
CEYWD=KTABLE
CAL L ARKSHY LISTAGE,XEYWRD, IER)
IF(IFR.NE.O) GO TO 806
GO TO 262
NO WORKSHEET NJMAER SPECIFILED

WRITE(IOUT,284)

FORMAT{ *OENTER WORKSHFET NUMBERS SEPARAYED BY COMMAS OR “ALL"*Y)

DO 285 1={,80
CMOIUT) =BLNK

READCIN, 16YLCMDU 1), 1=1,A0)

1P0S =1
| EN=L ENGTH{CMO, AQ)
GO T3 260

HFRE FOR NUTPUT TN A FILE -- KOUT

1P0S2=1P0S2+ 1}
LPAS=INDEX{CMD, {RPARN, [POS2)
IFLLPOS.FQ. ~1) GO TO 802
[POS2=NBLANK{CMD, [PNS2)
DO 292 1=1,9

M2=]

EFICMOIPOS2) LEQ.NUMRRK( I }} GO TO 291
CONYINIE
60 10 802
KOUi=M?

1P0OS2=LP0S
GO T 254

LNAD COMMAND

KEYWRD=0
IFILENJLFELIPOS) GO TD 3465
IPNS1=1P0S
IPNS1=NRBLANK (CMD, IPOSL])

GET KFYWORD
TELCHDUIPNST) JFRLTUBAN) KE YWRD=1
TFICMDL TPOS Y ) LEOLICPLANYKEYUHRD= 2
TF(CMDEIPOS)L) .EQLNCPLAN) KEYWRD=3
IFEKEYWRDLEOQ.O) GO TO an2
IF{KEYWRDLEQ.L Y LODJPB= . TRUE.
TFIKEYWRD. O 0. 31 LODRNC=. TRUF ,
[FEKEYWRDONFL2Y GO TH 362

HERE FOR RURAL CPNPLAMD KEYWRD - SFARCH FOR
IPISL=TNDE X(C MO, LPAREN,TPOSY)
IFEIPNSL.fQ.-1}) GO T2 369
LPNS=TADEX(CN T PPARN, I POSE)

OpPTEIN (AL



ey

471

4272
4213
424

425
426
427
4218
429
430
431
432

433
434
4395

436
437
438

439
440
441

442
443

444
445
446
447
448
449
450
451

452

453
454

455
456
457

458
459
460

461

462
463

464
465
466
467
468
469
473
471

4712
473
474

475
476
4717

478
479
480

e EnEal

i

VIO,

367

362

165
366

159

376

389

385
386

3ng

400

'
L

TFCLPOS (EQ.-1) GO TD 802
[POSt=1POSL+]
IPOSLI=NBLANK(CMD, TPOSY)
IF(CADCLIPOS L) LNELLJBAN) GO TO ROS
L4UAL=, TRUF,
LODRCP=.FALSE.
GO 10O 36?2
LODRCP =, TRUF.
L4UAL = FALSE .,
LNOK FOR ANOTHER KFYWORD
IPNSL=1NDEX{CHD,COMA,IPOSL)
IFLIPOSLL.EQ.-1) GO TN 10
[POSL=1POSYE +1
KEYWRD=0
GO 71O 354
HERE FOR UNSPECIFIED KCYWORD IM COMMAND
WRITF(IIUT, 366)
FORMAT {*OFENTER "URBANY OR “NON-CROPLAND™ OR

N COCROPLAND(UALY™ )

00 368 I=1,80

CMD{ I ¥=RLNK
READI(IN, 16) (CMDII) 1 =1,801}
POSI=1

LEN=LENGTH(CMD,87)

GO YO 354

MCROPLANDY DR ¢,

PERCENT (NUMCMO=T7) & XPERCENT (NJMCMD=13) COMMANDS

KEYVRD=0

IF(LEN.LE.IPOSY GO TO 385
1P0SY=1P0OS
IPOSL=NBLANK{CHMD, 1POST)

IFLCMDLT POSL) L FQL TUBAN) KEYURD=1
IF(CMDLIPOS L) LFQ.IRUAL ) KEYWRD=2
IF(KEYWRD.EQ.0) GO TO A)2
IFIKFYWRD.EQ. 1) UPRCNT=. TRUE.
[F{KEYWRD.FQ.2) RPRCNT=.TRUE.
FFENUMCMD.EQLT) GO TA 34D

HFRE FOU XPFROCF NY C OMMAND
IF(NFYWRD.EQ. L} UXPCNT=,TRUE.
IT(KEYWRD.EQ.2) RXPCNT=.TRUE.

LOOK FOR ANOTHER KEYWORD
1P0OS 1= INDE X{CMD, COMA, IPOS])
IF(IPOSLL.EQ.-1) GO TO 10
IPOSI=1P0S1+}
KFYWRD=)
GO TO 276

HFRE FOR JUNSPFTIFIED KFYWIRD IN COMMAND
WRITECLIOUT, 286
FORMAT(*OFNTFR "URBAN'™ NR "RURAL™'}
DO 388 (=1,80
CMDET) =BLNK
READEIN L L6YECHIT) i =1,RT)
1POSL=1
LEN=LEMGTH{CMD,3D)
GO YO 376

TRANSMISSTON COMMAND

KEYWPD=0

-



vy

481
4n2
483

484
4R5

486
487
4R8
489
490
491

492
493
494

495
496
497
498
499
500
501

502

503
504
505

506
507
508
509
51C
St

512
513

514
515
51%

S17
518
519

529
521

522

5?23
524

526
5217
528
529
530
531
532
533
534
535
534
537
534
539
540

494

405

408

414

IFCLEN JLF. 1POS) GO TO 420
[POSL=MOLANK(CMD, IPOS)

1stze=h
CONTI NUFE

[FECMDOIPOSYY LEQ.COMAL GO T3 410

GET POSITION NUMBFR

0n 435 1=1,10

Jv=1

IF(CMD(TIPOSY ) .FQ.NUMWRK(TY) GO TN 438
CONTINUE
GO 10 832

TEST FOR NUMBER OF DIGITS IN POSIVION NUMBER

ISIZE=ISIIF + 1

IFCISIZE .GT. 3} GO TG 892
JVALLTSLZEY =gV

1POSt=1P0S 141

IFCIPOSL .GY. LENE GO TO 410
60 11 404

IFCIST2ZF .FQ. O) GD T0O RD2
GO TO(ALL 414,417, ISTZE

KEYWRD=JV AL (1)
GO 1O 420
TFCIVALLE2).EQ.10) JVAL{2}1=0

KEYWRO=JVAL(LI*1D + JVAL(?)

417

GN 10 420
IFIIVALL 2).EQ.10) JVAL(2)=1
IF(IVALI3).FQ.1D) JVALLA)=0

KEYWRD={JVALIL) #1020 +LJVAL L2110} +JVALL3)

42D

891
301

802
39?7

BRO4
3733

8135
304

836
305

any
336

TF(KEYWRD .6GT. NSRCE) GO YO a02

CALL WYRTRN{KFYWRD)
LRANK= FALSE.
[POSL=1P0OSL +}
IFEI®0S) .GT. LENY GO TN 10
IStZIF = 9
GO TN 404

ERIIRS
WRITFLIOUT,321)
FORMATI®OTLLEGAL COMMANDY /) .
GO YO 10

WRITE(TIOUT,302)
FORMAT ( 1HO, "TLLEGAYL SYNTAX DF COMMAND®)
6N Y0 19

WRITELTIDOUY,203) KFYWRD
FORMAT (LHD, *EINPIT DATA EXISTS FOR WORCKSHEFT,12)
GO 10 10

WRITFL{IOUT ,354)
FORMAT(LIHO,*TLLEGAL NPTION VALUF')
GO 70 10

WRITFLEIUT,305%) KF YWRD
FORMAT (1HD, *INPUT DATA DIFS NOT EXIT FOR WIRKSHEET,12)
GO N 1¢

WRITF{IO0UT,336)
FORMPATELHN,*CAMNOT FNTFR MNRE THAN 3 STAGFS NF CONTRILS *)
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561
542
543
544
545
546
547
548
549
550
551
552
553
554
595
556
557
%58
559
560
561
562
563
564
565
566
567
S6R
569
570
571
572
573
574
5715
576
577
STR
579
589
581
582
583
S84
585
586
587
588
589
590
591
"5G2
593
594
595
594
597
598
509
600

o

s EaNeRel

o

-~ ™

e

[ Mien B0 )

-+ ¥

GO TH 10

900 CONTINUF

5

&
&
3

sine
FND

FINCT LON ISRCHICMD, L FN, IPOS)

WIRSHD FUNCTION TO DETFRMINE COMMAND NUMRBER, LENGTH OF COMMAND,

AND POSTTION OF FIRSY SPACE FOLLIWING THE COMMAND

INVEGER CMDUBOD, COMAND( 144 3) 4 ALNK
DATA COMAND
[lci'lfj!'lS"QH""i'.LI'OPI"RI'USC'I'l'lwl'!XI'CXI’OII'
ln.'l‘,l'l"l' QEl'INQ'IDI'lE".E lolnl'.,ﬂ'lol’ic.'ipl ’IRI'
l'\""Sl "D|'ILI'IP"|A.'lR"CAI'IVD’Dr'.CR.'|O'.OEI,.A!,
DATA BLNK /' ¢/
ISRCH=1
DO 10 1=1,14
K=1
DU 5 J=1,3
IF(CMD( J) . NFLCOMAND (1, J)) GO YO 19
IFOUND=)
CONT INUE
IF(IFOUND.EQ.3) GN TO 35

10 CONT INUF

35

10

15

12

RETURN

ISRCH=K
LEN=LENGTH(CMD,87)
IPNS=INDEX{CMD BLNK, 1)
RETURN

END

FUNCT 1IN LENGTHUC MD, N)

FUNCTION YO FIND THE LENGTHH OF CMD WITH DIMENS ION N

INTEGER CMO(NI, BLNK
DAYA SLNK/S 0/
K=N+1
DO 10 [=1.M

K=K-1

IF(CMDIK) NEJBULNK) GO TO 15
CONTINUF
L ENGTH=-1
RETURN

LENGTH=K
RETURN
£ NN

FUNCT TON INDEXACMN, TSTVAL, IBEG)

FUNCY ION TO LNCATE TSTVAL IN CMD REGINNENG SFARCH AY IBEG

INTEGEP CMN{8D) ,TSTVAYL
I=1REG-}

I=1+1

[F{1.67.8%) GO 10 15



97

691 IFICMDL 1) LNEL.TSTVAL) GO YO 1O

602 INDF X=1

6032 RETURN

604 C

605 15 INDFX=-1

6054 RETURN

607 END

60R C

6409 FUNCT ION NREANK(CMD, TRES)

610 C

611 C FUNCTION T FIND THE FIRST NON-BLANK CHARACTER

612 (M IN CMD BEGINNING SEARCH AT [REG

613 C

614 INTEGER CMD{ 801 ,BLNK

615 DATA BLNK/Y v/

616 1=1REG-1L

617 10 [=1+1

618 IF(1.67.82) GO TO 15

619 IF(CMD (Y] JENQ. BLNK) GO TN 10

620 NBLANK= [

621 RETURN

622 c

623 15 NALANK=-1 .

624 RETURN !
625 END

525 C

621 SUBROUT INE ISORY {IRAY,NVAL ,NDIM)

628 C

629 C ROJTINE TO BUBBLFE SORT THF MVAL VALUES IN [RAY IN ASCENODING ORDER
630 C

631 DIMENSTON TRAY(NDIM)

632 t IFLAG=0

633 N=NVAL -1

634 DD 5 I=1.N

635 TFUIRAY LI LLELIRAYLI+LY) GD TO 5

636 (FLAG=1

637 fTMp= {RAY( 1}

638 IRAY {1 )=TRAY [ I+1)

639 IRAY(TI+1) =1TMP

640 5 CONT INUF

641 ITFUIFLAG JNE. 2) GO Tn

642 RE TURN

643 £ND

644 C

645 SUBPROUTINE WYRHLP

646 C

647 C HELP LISTY OF WTRSHD COMMANDS

648 C

649 DIMENSION KTEITLE(4,40)

650 COMMON /ZWTRIN/ ING IDUT  NSRCE,KTITLE (NTLE ( NURS (NRUNCP , NRUCRP
651 C .

h52 WRIYF(IDUY,S)

553 S FORMAT (' =, 20X, *WIRSHD COMMANDS*//2X, *COMMANDY , T33,*DESCRIPTION'/
654 R/2X ' CONTROLY 725,10 TNIFR CONTROL STRATEGIFS*/

655 /72X COST*,T25,T0 FNYFR PFR UNIT COSTS 0OF CONTROLY/
656 72X ¢ 'STOPY,T25,VEND FXFCUTIUMY/ /2%, YHELP ¢ ,T25,

657 E'PRINTS THES TABLF' /)

658 WRITFLINSY, 10)

659 17 FORMAT (22X, " INPUTY 725,470 FNTFR INIYIAL STATF OF WATERSHFED ¢,

660 SYSOHURGESY //2X*LOAD!Y , 125, fO ENTFR 1LNAD DIRKFCYLY®/



LY

661
662
663

664

665
H66
667
668
669
670
671

672
613
574

675
676
617
678
619
680
681
682
6813
684
688
686
687
698
689
690
591

692
693
694
695
696
697
698
699
700
71
702
T03
704
105
706
707
708
799
710
7111
712

713
714
715
716
717
718
719
720

(]

eNe¥eNa]

€/2X 4 "PERCENT*,T25,'T0O ENTFR CONTROLS AS PERCENT REDUCTIONS®
/772Xy 'PEAD? 2 T25,*RFAD INPUT DATA FROM PFRMANFNT ¢,
E'STORAGE/ )

WRITE(1OUT,15)

15 FORMATI2X,* SAVE , 725, SAVF NWORKSHFFT DATA*//

E2X *TITLE*,T25, *THITLE(SY FOR WATERSHED ANALYSES®//

E2Xy "WORKSHEET® , 125 ,* SPECIFIED WORKSHEETS TO BE QUTPUT*/

E/72Xy *XCOST ', T25,%EF COSTS DIFFER BETWEEN SOURCES®/

/72X "XPERCENT *,T25, ' IF PERCENT REDUCTIONS OIFFER BETWEEN SOURTES®/
E/2X ¢ *TRANSMISSINN® ,T25,¢ 70 ALTFR EFFECTIVE TRANSMISSIONS')

RETURN
END

SUBRNDUTINE WIRINITIN)

INITIALIZATION ROUTINF FOR WTR SHD

e ek e o sk ot ok ook ok ol ok kol ook & e ok sk doe ok ok ok oot dolok kol lokokokokodkok ook kokok b Rk ok kg

LOGICAL L INPUT, LONURRLINDRNC,LODRCP ,LAUAL ,LINL,LIN2,LIN3,LINS
LOGICAL URBCTL,RULCTEL WUCTLODU3 ), RCTLOD(3) ,UPRCNT  UXPCNT,RPRONT,
[ RXPCNY L URBCST,RULCST,LRANK
INTEGER OTHURB,DTHRUL,SRCE(210,28), TYPLOD(9,12),0PTVALLB)
DIMENSION TYYP(2101 ,NPOS(2103)AUNITL210,2), KT ITLE(4,40),
& SURFFA(210,3),CTI0D1210,3),CYUSLE(3,30,5)
DIMENS TON STMCYL (30,3),STMARA{30,3),COMCTLE30,3),C0MARAL3D,3),

[ OTICTL(32,3),0T1 ARAL3D,3),072CTL(32,3),0F2ARA(3D,3)
DIMENSION PFLOW( 30}, PCONCE 30) yHALS{30) ,UALC T30} ,W2UALL (30),
& WPUAL2 (30}, TRNSMN(21D) .
INTEGER TLEURLE12) ,TLEURP2{12), TLERUL (12) ,TLERU?(12),TLERJI (12,
£ APOE(210), AREACNT 4) ,UALCONL &)
DIMENSION GRASA{30),UALG(30) WILNDA{30),UALW(3C),W307A1(30),
& WAUALL{30) , WIUVAL?2 (30} ,WRUALA(30),W30TA2(30),W30OTAI(3D])

REAL LNDRNL(3D )V, LODRN2 (37 ,LODIWI(3CH, LOD2W3(30),L0D3W3{ 30)
JIMEMSTON USLER(30) ,USLEK(30),USLELS(30),USLECE3D),W4UAL{3D),

[ YSLEPL30), SOTLS1E30),S01LS203C) ,TYLER(30) ,RATIN(3D}
NDIMENSTION PDIF(210,33,TCNSTL2LC,3),PUCOST(210,3)

DIMENSEIN PMOUTHEZ10) ,DIFMTHER210 ,3) yCPUREMID? 10,3 ), KERANK {210,3)
COMMON /WTRIO/  INy IDUT NSRCE +KTITLE 4 NTLE s NURB , NRUNCP , NRUCRP
COMMON /WTRTF/ LINPUT,LODURB.LODRNC,L INL,L IN2, L IN3,L IN&,3THUB,
[ OTHRUL,LODRC P, TYPCOD, JIN, JOUT 4 LAUAL , KOUT , LRANK
COMMON /WRKSHL/ SRCE, [TYP,NPOS,APOE, AUNIT, SURFEA, TLEUR L4 TLEUR2
COMMNN /WRKSH2/ PFLOW, PCONC,UALS, IJAL Co W2UALL 4W2UAL2 '

COMMON  /WRKSH3I/ GRASA,UAILG ¢WLNDA,UALN, L ODRNL , LODRNZ,

A WIDTAL,WIUAL L, WIUAL 2,A3JAL 3, W30TAZ, W3DTAD,

[ YLERUL L, TLERUZ y TLERU3 ,LODL W3 , LOD2WI, L0030
COMMNN /WRKSH4/ USLERZUSLEK,USLELS,USLEC ,USLEP, SOILSL,

3 SOFLS2, YTLER, W4U AL, RAT IO

COMMON /WRKSHA/ PRIF, TCOST,PUCUST , TRNSMN, PMOUTH,DIFMTH, CPUREM,

& KF RANK

COMMON /W TRCON/Z UCTLON,RCTLOD,URRARCT L, RULCTL, UPRCNY , IXPCNT ,,32ICNY,
[ RXPINTY, NP TVAL NPT, URBCST ,RULT ST, AREACN, UALCON
DIMENSTION CYLFLW (37,2, CTHCHNCEO,3)

NIMENSTON CYLFE3D,3),SN14CL(30,3),SOILC2430,3),CTLERC(3D,3),

6 CUALWGL 30, 1Y)

DIMENSION TOTCST(3 ), TOTREM (D )y NDX {542 ), FINCSTU 540), FINREUL54D) ,
A I SFINES40)

INVEGER FIMSRC {540,413}

COMMON JURKSHB Y/ T0TCSE.TOTREM TOTLOD, TOTMYT H, KNNDX, FINSRC, FINC ST,
3 FIMRE A, TSFEN,NUM
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121
722
123
724
125
726
127
778
129
730
731
132
33
T34
135
136
737
738
739
T40
T4t
T42
T43
144
745
T46
T47
748
T49
750
751
752
753
754
15%
156
157
758
759
760
751
162
763
164
765
166
167
168
169
770
TT1
T72
1713
174
175
176
117
778
179
780

&

1

COMMON ZUBNCTL/ CTEFLW, CTLCNC,CTLOD,STMCYL, STMARA, COMCTL,
COMARA,OTICTL,OT1IARA,OT2CTL, OT2ARA
COMMON /RFDCTL/ CTUSLE,CTLE, SOILC L, SOILC2,CTLERD,CUAL Wa

INTEGER
STYPOE( 12) STYPT(12)

STYPLULZ)WSTYP2LL2),STYP3I(12),STYP4(12]),

DA"A STvPl/ INI.JOI' .Nl' I__l' IC" IR" .0" Opl'!LO'lAl'lN"ll_)O/
DATA STYPZ2/Y 1,8 ¢ V0V VR V(Y 0D 0 18 AV _ENS _E[0 e s, vy
DATA STYPR/ 0 0, M 00 IME 00 300, 00 ,1D1 YA S8 ¢ 1 ¢ vy
DATA STYPG/® t 0 8 0 [0 SME DS Iy 0GH T 0 IR SYF ¢t ¢ 3 vy
DATA STYPG/® |’| u’u \,|SI'O‘I'C()I’URI'IM"O l,! 0'0 O'l l/
OATA STYPT /7% v, ¢ PLtC N, VMY, SR, L e S e e e by
C Aok ol oo ook e diode e ol e koo ook ojols S ot oo s fodok e o ok ol e o ok o o o sk ok o ol ook o ok o ool ok ke ok e ok

4

DATA BLNK, IBULNK/? Y4
IN=5

10UT=5

KOUT=10UT

JIN=8

JOUT=9

LINPJF= FALSE.
LODURB=, FALSF.

LODRNC=.FALSE.

L ODRCP=,FALSF,
LRANK=.FALSF.

L IN1= . FALSF.
LIN?=.FALSE.

LIN3=,FALSE.
LIN4= ,FALSF.
L4UAL=,FALSE.
URACTL=.FALSE.
RULCT L= .FALSE.
tRBCSY=,FALSF.

RULCST=,FALSFE.

UPRCNT=,FALSE,

RPRCNT=,FALSE.,

YXPCNT = . FAI SE.
RXPCNT=,FALSE.

0THURA =0
OTHRYL=0

NURB =0

NRUNCP =0

NRJCRP=1

MYLF=0

NSRCE=0

YOTEND=2.9
TOTMTH=0.0

NUM=0

DU 2 I=Lk.12
TLEURYL (1) =1BLNK
TLEUR2{ F)=1BLNK
TLERULE )= IBLNK
TUFRU? (1) =1RLNK
TLIRUBL T )=TRLNK
DO 4 f=1,4

DN 3 J=1 440
KYITUFL L ,J)=LALNK
CONTINOF

ne 5 J=1,3
RCTLOD(S b= .FALSF,
UCTLND(J) =, FALSF,
TOICSPLL) =0,



6v

781
182
782

784
785
786
787
788
789
790
791
732
793
194
795
796
797
798
199
600
801

892
813

R04
805

806
807
308
839
810
8Ll
812
A13
814
8ts
Als

817
818
319
820
821

822
823
R24
825
R26
a7

828

829
A3D
831

832
8133
R34
835

Ri6
817
8138

839

A4

TOTREM(1)=0.0
5 CONTINUF

D3} 10 1=1,N
0

W2UAL 101
W2uaL2 tl
GRASA(T)

}

0
Q.
0
0

COROWwOoQ O

N} 8 4=1,3
CTLFLW (LY
CTLONC (T o 4
STMCTL( L,
STMARALE, 4
COME LT
COMARAL LT, J)
OriCTt (L. )
OTIARA(L . )
DY2CTLH L D)
OT2ARALL, J}
CTLELE.J) =0,
SOUTELL D)=
SOILC2 tE, 1=
CTILFRDUT, SV =
CUALHALTL, D)=
DN 6 K=1.5

6 CTUSLF(J,I,K)=0.0
8 CONTINUE
1C CONTINUE

NO 20 K=1,210
APNELK) =101 NK
11YP(K)=0
NPOS (K }=0
TRNSMMEK)=1.0
PMOUTH{K) =1. 0

e * 8

Qc7o\2o<30c30~2

v——-_-—

[T TR [ TR I TR

U‘J 3 o o<3c>c>0 o fQo0Q0



841 DO 12 K2=1,3
‘ 842 IF(K2.E0.3) GO YO 11t
| 843 ASNIT(K,K2)=0.0
844 11 SURFEA{K,K2)=BLNK
845 PDIF(K,K2}=0.0
846 TCOSTIK,K2)=0.0
847 PUCASTIK,K2 1=0.0
848 CTLIDIK ,,K2)=0.0
849 DIFMTH(K,K2)=0.0
850 CPUREM(K,K2)=0.0
851 KFRANK(K,K21=0.0
852 12 CONTINUF
853 D0 15 M=1,28
854 15 SRCE{K,M)=1DBLNK
855 20 CONTINUE
856 Na 1S f=1,12
\ 857 TYRCOD(L, [1=STYPL(
} 858 TYPCOD(2 4 [)=5TYP2 {
859 TYPCID( 3,1)=5TYP3Y
' 8460 TYPECOD U4, [)=STY P4
861 TYPCOD (5 +1) =1 BLNK
862 TYPCON(6,11=5TYP6(T)
863 TYPCODIT . 11=STYPTLI)
‘ 864 TYPLOD (8,1} =1 BLNK
1 865 TYPCOD(9, [ 1= IBLNK
L 866 25 CONTINUE
867 PO 37 1=1,540
868 KNDX(1)=0
S 869 FINCST(1)=0.0
870 FINREM( 1) =0.0
, 7L ISFINCT =0
: 872 00 28 J=1,43
873 28 FINSRCUI,J)=IBLNK
874 30 CONTINUE
875 c
876 RETURN
877 END
878 ¢
>879 SUBROUTINE WTRINP(KEYWRD, 1FR)
890 C .
5 est ¢ WORKSHEET INPUT ROUTINES FOR INIT IAL STATF NF WTRSHOD
| 882 C
8R/13 C s e ol o e ool ok ok o ol Ko o ok e e ol okl o ok ol ook ok kR ok el bk ok ok ok ok Kk Rk ok k kk Kk
884 LOGICAL LINPUT ¢ LODURB, LODRNC,t ODPCP L4 UAL, L INYT,L IN2,LIN3, LING
885 LOGICAL LODPDR
a86 INTEGER OTHURB, OTHRJL,SRCE(210,28), TYPCID(9,12)
887 DEMENSTON TYYPI210) (NPOS(210) JAUNITE210,2 ), KTITLE(4,4D),
| aan 3 SURFEA{210,3)
" 889 DYMENSTON PILOWE3D) s PCONC (30 ), UALS {301, UALC (30}, W2UAL LE30),
890 6 W2UAL2(30)
{ a9 INTEGFR TLEURLIL2),TEFUR2U12)TLFRUL(L2) TLFRU2(12) ,TLERU3(12),
| 892 A, APDE(210)
s 893 DIMENSION GRASA{30),UALGE30) ,4WLNDAL30) ,UALW(30),W30TAL (301},
894 £ WIJALL(30) (WAL 2(30 ), WIUAL AT 30), HIOTAZ(2D), WIOTA3( D)
895 REAL LOANRNL{30) ,LODRAN2(30),1 0N W3(32),LND2W3(30),L0ND3W3(3D)
396 DIMENS JON USLFR( 301, SLFKE 30) ,USLELSI3D) ,USLEC {30} ,44UAL{30),
897 £, USEEP{3D), SOTLST(3D),SOILS2(30), YTLER( 30}, RATID(3D)
; 89A COMMON /WTRIN/Z EN,I0OUT,NSPCE,KTTTLE (NTLF ,NUBB, NRINCP, NRUCRP
COMMON ZWTRTE/  LINPUT,LODURA,LODRMC of ENL, LIN2,LENILIN4,OTHURS,

| 8a9

900 & ' NDTHRYL, LODRCP,TYPEND, J IN, JOUT 4 L &AL, KOUT



1S

301

902

303
904
905
906
907
908
903
910
911

912
913
914
215

ale
917
911
919
922
221

922
923
924
az2s
926
927
928
929
230
9131
932
933
934
938
9136
937
938
939
940
a4t

942
943

944
945
946
947
948
949

950
951

952

953
954

95%
956
957

958
959
50

2 XN

SO0

[
3

f.

ok

100

101

10?2
1073

127
128

130
LO7

108

125

.
1)

COMMON /WRKSHE/ SRCE, ITYP ,NPOS,APOF JAUNI T, SURFEA TLEURL , TLEUR?

COMMON /WRKSH2/ PFLOW, PCONC, JALS, AL C,W2JAL 14 W2UAL 2

COMMIN /WRKSH3/ GRASA,UALG ,WLNDA,UALW,LOORNL , LODRNZ,
W20TAL,W3UAL LoW3UAL 2, W3UAL3, W3NTAZ, W3O TAD,
TLFRUL,TLFRU2,TLFRU3,LODIW3, LON2W3,L003W2

COMMIN /WRKSH4/ USLFR,USLFK,USLFLS,USLEC,USLEP,SOILST,
SOILS?, TTLER, WAUAL ,RAT 1D

INYESEP STYP(12) )

ook g ok e ok koo b ok kol okl ke ek ke bk ke ko okl ok ke ko b kX

DATA FIN, ANSMO, BUNK, TBUNK, ICOMAZ *END®, 'N1, ¢ ey

DATA AMSYES/® Y'/

1ER =]
G} TI(100,200,300+400) ,KE YWPD

INPUT SOQUPCES

IF{LINY) GN TO 500

WRITE(10UT,101)

FORMAT( 'O FNTER TYPE CODF, SOURCF NAME FOR ALL SOURCES')
{=1

MURB =0
READ(CIN,1O3FITYPUL ), (SRCE (I ,NAM} ,NAM=1,28]
FORMAT (13,2841}
TFCETYPUEY.FO.0.0RLSRCECT, 1) LEN.FINY GO TO 124
TFCITYP(TI.CYL22.0RITYP(TIILLY.O) GD TO 107
IFLITYPLI).GT.4) GO TD 125

FFUITYP(LI.EQLLY NRUNCP=NRUNCPHL
IFCITYP(T}.EQ.2) NRUYCRP=NRUCRP+ 1
fREITYP(T)Y.LTLD) GO TO 130

HERE FOR URBAN & PO INT SOURCES TO ALLOW SPACF FOR
POINT,STORM,COMBINED & TWO OTHFR CAYEGOR IES OF SOURCES

J=1{
MURRE =NLIPR + 1
IND=2+0THIRB
00 128 IPNT=1,IND
I=F+1
D0 127 42=13,24
J=42-12
IFUIPNT.FQ. 1} SPCELT,J2)=TYPCODI6,33)
IFCIPNT LEQ.2) SROFET,J2)=TYPCIN(T,J43)
TFOIPNT.EQ.3) SRCF{ L J21=TLEURL I
TFLIPNT.FQ.4) SRCFUT1,J2)=TLEURZ (J3)
CONY INUFE
ITYPLT}=5+1PNT

I=1+1
GO TN 102
ERROR
WRITE(CIOUT,108) ITYP(T)
FORMATLE®YO! ,154* IS AN TLLFGAL TYPF CODF - TRY AGAIN?')
G0 10 162

HERFE FOR MULTIPLF TYPF CODE (21 OR 12) - NON-CPROPL AND/CROPL AND
IFCRIVYPOT)LLTLID) G0 TR 107

1TYPL=1¥YP{I) /10
IHYP2=11YPLII-TYYPORHLD
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961
952
963
964
965
266
9617
96R8
969
970
971
972
9713
974
915
971%
97
97h
979
980
981
982
983
984
985
a86
987
93R
989
99D
991
992
993
994
995
996
997
98
999
1000
1071
1392
1203
1004
1005
1006
1607
1008
1009
1010
101t
1012
1013
1014
1015
1ot
1017
Lo113
1019
1920

oo

(NNl

FFOITYPLLGY. 2. 0R,ITYP2,GT.2) G TN 107
IFCITYPLLEQ. 1Y NRUNCP=NRUNCP+]
TFCITYPLLEQ.2) MRICRP=NRUCRP+1
TTye(t)=tT1YP}
I=1¢1
IF(ITYP2.0Q.0) GO ¥O 1D?
Nyr(ry=ty1YP2
IFCITYP2,.EQ.LY NRUNCP=NRUNCP+1
IFCITYP2.E0Q.2) NRUCRP=NRUCRP+1
DO 126 NAM=1,2R

126 SRCE(TI.NAM)=SRCE(I~1,NAM)
I=1+1
GO Y0 1n0?

104 NSRCE=1-1
INPUT ROUTINE FOR WNRKSHEET 1

I1A=1
WRITE(INUT,105)
135 WRITE(1IUT,111)
105 FORMAT ('O INPUT FOR WORKSHEFT L - PHYSIZAL LAYOUT PER SOURCE?)
111 FORMAT(/* FNYER POINY OF ENTRY CODE, ARFA OR UNITS SERVED,SURFACE F
EEATURES PFR SOURCE")
00 120 t=1B, NSRCE
IE =1
NPIStT =1
KODE=1TYP (1)
DO 119 J=1,12
119 STYP(J)=TYPLOD(KODF,J)
[F(KODFLLE.S) WRITELIOUT, 105 HISTIYP (I ), d=1,12),
G SRCE (T JNAM)} ,NAM=1,28)
106 FORMAY (1X,12A1+3X,28A1)
{F(KODE.GY.SIWRITE(TOUT 109V (STYP(J),JU=1,12)
109 FORMAT(LLIX, - *,12Aa1})
READCIN,LLD ,ERR=122JAPOE (L)}, AUNETU I, 1) {SURFEAL T ,NTP) ,NTP=1,3)
110 FORMAT(AL,1X,F10.0,3A4)
120 CONTINUE
LINL=.TRUE.
6N 10 450
ERR(OR ON INPUT
122 WRITFLINUT,127%)
1273 FIRMAT(*DOFIRIX IN INPUT LIN -~ TRY AGAIN')
8= [E
6N 10 135

[NPUT ROUT INE FOR AORKSHEET 2

200 IT(LIN?Y GO TD 500
TTLWKZ=0.9
TE(NURP.EDO.O) GO TO 450
WRITEL I0UT, 201}
291 FORMAT (*) INPUT FOR WORKSHEFT 2 - POINT & UIBAN RUNOFF LDADS')
TFCLNOTLLODURRAY WRETE(INUY,202)
trLonurp) WRITHLINUT,203)
237 FORMAT(*OFOR POQINT SAURCES: ENTER FELOWIMGD ), CONCENTRATIINIMG /L )/
Y FOR NAN-PUINT SOURCES: FNTFR UNIT AREA LOADS (KG/KMZ/YR)Y)
207 FNRMAY (*IENTFR TOTAL LOADS PFR SOURCEIKG/YYY)
2?22 FORMAT(2F10.GC)

. 3




€S

1021
1022
10213
1024
1325
1026
1027
1028
1029
1030
1013t
10132
1033
1034
1035
1036
1037
1038
1039
1040
1041
1042
1043
1064
1045
iN46
1047
1048
1049
1050
L0551
1052
1053
1054
1055
1056
1057
1058
1059
1069
1361
1062
1063
105%
1065
1966
1067
1068
1069
1070
1071
1072
1073
1074
1075
1076
1077
1378
1079
10890

205

215
229

223

225

226

231

?32

233

234

235

236

1P3=9)
1P 4=3
1P5=0
1P6=0
1"71=9
1=0
[B=1+1
D) 210 1=1R,NSRCE
Ie=1
IFLITYP({EY.GF.3) GO TO 215
CONTINUE
LIM?=,TRUE,
GO TN 450
WRITELIDUT, 220)(SRCECT,NAM) 4NAM=1, 2R}
FURMAY (1 X,28A1)
IF{LIDURBY GO TO 225
IFCITYPOTY.GYT .40 GD TN 230
1PA=1P3+1
HFIE FOR URBAN POINT SOURCES)
READ(IM,222,ERR=223) PFLOM (IP3),PCONCE IP3)
AUNTTUE, 2y =PFLONI{EP3) «PCONCLEP3)21382.0
TTLWK2=TTLWK?2 vAUNLT (T, 2)
GO 19 205
FEPROR ON INPUT
IFIPFLOWEIPA) LFQ.FIN) GO TO 450
WRITF(IOUT,123}
WRITE{ IDUT,202)
I=1F~-1
(P3=ip3-1
GO TN 205
HERE FOR URAAN §NADS LOADED DIRECTLY
READ(IN, 222,FRR=226) AUNIT(I,2)
G3 1N 205
EPROR ON INPUT
IFCAUNTTUT 2 JEQLFIN) GO TO 450
WRITF{IOUY,123)
WRITE({IOUY,203)
i=1€-1
GO TN 295
HERF FOR URBAN MON-POINT SOURCFS
READUIN,222,FRR=236) UALURS
KONE=EYYPL )-S5
GO 10(231,232,733,234) ,KOBF
[Pa=1P4+1
BALS (I P4) =UALIIRA
GO YO 235
1PS5=1P5+1
UALCLIPS ) =UALURD
GO T3 235
IP6=1P6+L
W2 AL L (IP6) =UALURR
60 O 238
1PT=1PT7 ¢l
W2UAL 201 PT)=UALIRR

AUNET LT 2)=AINET (T, 1) 0paLURn
TTLWK2=TTLWKZ2FAUNE T(T,2)
GO TO 205

FRAOR ON INOYT
IFLUALUPB.EQ.FINY GO TN 450



125

1081
1¢82
1083
1084
1085
1086
1087
1088
1089
1090
1091
109?
1293
1094
1095
1096
1097
1098
1099
1120
1121
1102
1103
1104
1105
1106
1107
1108
1109
1112
1t
1112
1113
11t 4
1115
1116
117
18
1119
1120
{121
122
1123
1124
1125
1126
1127
1128
1129
1130
1131
1132
1133
1134
1135
1135
1137
1138
1139
1140

WRITFLINUT,123)
WRITECEOUT ,202)
I=1F-1

GO 1O 275

INPUT OUTINE FOR WORKSHEET 3

200 IF(LIN3) GO TN 500

TTtWK3=0.0
TFINRUNCP.EQ.NY GO TO 450
WREITELTOUTY, 305)
3065 FORMAT (0 INPUT FOR WORK SHEET 3 - RURAL NON-CZROPLAND AREAS!Y)

fOUML=TBLNK '

TOUM2Z2=TRLNK

1DUMA= [ RLNK

IFIOTHRPUL.GE. 1} TDUML =1COMA

TF(OTHRUL L.GE.2) [DUM2=1C OMA

IFIOCTHRUL.EQ.3) TOUM3=1C0OMA

LENI=LFNGTH(TLERUL,12)

TF(LENMILEQ.~-1) LENL=]

LEN2=LENGTH(TLERU? ,12}

[F(LEN2,EQ.~-1) LEN2=1

LENI=LENGTH(TLERU 3, 12}

TFILEN3.EQ.-1) LEM3I=}

(FCNOTLLONDRNZ VWRITECIOUT, 302V IOUML L, UTLERUL LU ) » J=1 ,LENL} ,1DUMZ,

[N (TLERS2(J N I=L LENZ}Y, [DUM3, (TLERU3( ), J=1,LENI)
EF(LODRNC) WRITELTOUY,303) IDUMI L {TLERUL LJ),0=1,LENL), INUM2Z,
[ CTLERU2CI Y yJ=1,LEN2) L INUM3 L UTLERUB(J) , J=1, LEN3)

302 FORMAT (*OENTER AREA,UAL FOR: GRASSLAND,WNDDLAND', 39A1/
L 2X, *ARFA IN KM2, UAL IN KG/KM2/YR?®})

303 FORMAT {'OENTER TOTAL LOADS FOR: GRASSLAND.WNONLAND', 39417
L 2X,'LOADS ARF KG/YR')

iP1=3
1=0
310 I8=1+1
DO 315 I=1R,NSRCE
=i
IFCITY2 L) .EQ.LY GO TO 370
315 CONTINUF
LIN3=,TRUE.
GN TO 450
320 WRITECIOUY 223 0 (SRCFIT,NAM),NAM=1, 28)
1Pl=1P1l+1
IF(LODRNC) G TO 335
READIING3IZO ,ERR=IZV)GRASALIPL)(JALGIIP L) yWLNDACIP L), UALWLEP L),
EWINTALLLIPL Y WWIVALMLTPLY, WAOTAZULPLY (NIUALZELPLY,WIOTAZ(IPL),
EW3UAL3(IPL)
339 FORMAT({10F10.9)
LIDRNLLIP L} =GRASAUTIPL)*UALSLED U}
LODRN2 (EPLI=WLNDALIP L)I*UALNLIPL)
TF(OTHRPUL.FOL.0) GO TO 345
LODIW3LEPLI=W30TALCIP Y *HIALLLEP L)
LONMZWALTPII=WIOTAZ (TPL)*W3YAL2LIPL)
TONIWICIP LI=W30TA TP *WIVALILIPY)
GN 10O 245
ERROR ON TNPUT
331 TFLGRASALIP L) LEQLFIN) 50 TO 450
WRITELIOUT, 127}
WRETELENUT, 2223 ENUML L {TUERUT (U}, J=1 LT NL Y, IDUMZ L ITLERIZED ), d=1,



g9

ti4l
1142
1143
1144
1145
1146
1147
1148
1149
11590
1151
1152
1153
1154
1155
1156
1157
1158
1159
1160
1161
1162
1163
1164
1165
1166
1167
1168
1169
1170
1171
1172
1173
1174
1175
1176
177
1178
1179
1189
tLat
1182
11813
1184
11835
1186
1187
1188
1189
1190
1L91
1192
1133
1194
1195
1196
1197
1198
1199
1200

O

A e

3135

340
345

a
3

ELEN2 1, IDUM3, (TLERU3B{J )4 J=1,LEN3)

1=1F-1
1P1=1P1-1
GO 70 317

READC 1Y 4 340,ERR=346)LODRNLUIP L) LLODARNZC IPL) LODLW3LIPL),

ELOD2WICIPL),LOD3WILIPL)

FORMAT(6F10.0)
AINET (1, 21=LODRNLOIP LY ELDDRNZEIPLI+LOD AWA(IPLI+LODZWIC(EPL) ¢

£ LODIW3ETPL)

345

4090

405

407

408

409
410

411

412
413

415
416

417
420

422

TTLWK 3=TTL WKAI+AUNET(T ,2)
GO 10 310
ERRQOR ON INPUT

IFCLOORNLIEEP L) LEQLFINY GO TO 450

WRITECIOUT ,123)

WRITE(TOUT, 303 IDUML ({TLERUL(J) o J=L o LENY D JOUM2,{TLERSIZU YDy I=1,
ELEN2Y, IDUM3LCTLERU3TII ), J=1,1 END)

[=1F-1

IPi=1pPl-1

GO TN 340

INPUT ROUTINE FOR WORKSHEET 4

TF(LING) GO TO 500

fr{NRUCRP .EQ. O) GO TO 450

LONPDR=.FALSE.

WRITE(TQUT ,405)

FORMAT(*0 INPUT FOR WORCKSHEET 4 - RURAL CROPLAND AREAS?)
[F(LODRCP) GO TO 415

WRITE(LINUT ,406)

FORMAY (* IS A POLLUTANT NDELIVERY RATIO KNOWN FOR EACH SOURCE 2')
READ{IN,4DT) ANSWER

FORMAT(AL)

ITEANSHER EQ. ANSYFS) GO TO 412

IFLIN2 JAND. LIN3) GO 70O 409

[ER =D

WRITELINUT, 408 )

FORMAT(* OCANNOT CALCULATE POLLUTANT DFLIVERY LOADS PRIODR T2/
€' INPYT OF INITIAL STATE FOR URBAN POINT, & NON-CROPLAND SOURCES']
GO 1N 520

WRITELIOUT,410) .
FORMAT (*OFNTER TOTAL POLLUTANT LDAD AT MOUTH OF BASINIKG/YR}'])
READ(IN,222) PTLOAD

TYLWC4=P TLOAD - TTLWK2 - TTLWKY

WRITE(IOJT,411)

FORMAT(OENTER USLE COEFFICIENTS RyK,LS,C,P FOR EACH SOURCE?®)
GO Y3 420

WRITELIOUT, 413)

FORMAT( ¢ CENTFR USLF COFFFICIENTS R,K,LS,C,P & OFLIVERY RATID FIR E
EACH STURCEL)

LODPDR= ,TRUE.

GO TO 420

IFCNDTLLGUAL Y WRITELITUT , 416)

FORMAT (* OENTER TOTAL LOADS FOR EACH SIJRLE')

[FALAUALY WRETECINUT 4L T)

FORMAT (P DFENTER UMET AREA LNADS FNR EACH SDURCF(KG /KM2/YR) *)
1C=0

ERNTIT=0.0

=0

13=1¢l



95

1201
1202
1203
1204
1205
1206
1207
1208
1209
1210
1211
1212
1213
L1214
1215
1216
1217
1218
1219
1220
1221
1222
1223
1224
1225
1226
12217
12728
1229
1230
1231
1232
1233
1234
1235
1236
1237
1238
1239
1240
124t
1242
1243
1244
1245
1246
1247
1249
1249
1250
1251
1252
1253
1254
1255
[254
1257
1258
1259
1260

DO 425 [=1B,NSRCF
1F=1
FFEITYPCEY LF2. 2) GO YO 430

425 CONTINUE
LIN4=.TRUE .

[FC.NOY.LODPDR)Y GO TO 416
GO T0O 450

437 1C=1re}
WRITOELINUT, 220) { SRCF LT ,NAM) NAM=1,28)
CRPUND=AUNIT (1,1} #%1723.0
IF{LADRCP ) GD TO 44D
[FELNOT . LODPDRIGN TR 432
READ(IN,340 ERR=4IGIUSLERCIC },USLEK(TC) USLELSTIC}, USLECLIC),

& USLEPCLIC),RATIOIIC)
GO TN 434
432 READIINGIGDERR=439JUSLFRIIC) JUSLEKLICY, JSLELSHIC), USLECLIC),
L uUsSLEP(CIC)

434 SONMSLUTCI=USLER(TCI*USLEK( TC)*SLELSUICI*USLECUIC)*USLER(IC)
SOTLS2{ICY =501 LS1LICHI*2,.243
TILER(IC)=SOILS2CICI*CRPLND
FROTOY =EROTOT+TTLERLIC)
IFLNODT.LODPDR ) GO TO 422
AJNITL T, 2 )I=TYLERLICH*RAT IO IC)
AUNTTET 4 2) =AUNIT(],2)%1000.

GU 1) 422
NOW CALCULATE POR GIVEN TOTAL LDAD AND TOTAL EROSION

436 RATVAL=({TTLWK4/1000.) /FROTQOT
LONPDR= .TRUYF,
1€=0
PO 438 1=1,NSRCE
TFCITYPII) NE. 21 60O TN 438
IC=1C+)

RATID(TC)=RATVAL
AJNIT (T, 2 )=YTL FR{IC) *RATVAL
AUNITOT ,2) =AUNIT(1,2)%1000.

438 CONTINUF

GO 10 459
FRROR ON INPUT

439 TF(USLERCIC).FOLFIN) GO TO 450
WRITE (1OUT,123)

(FOLODPDRY WRETVE(TOUT,413)
IFENOT.LODPOR) WRITECIOUT,411)
1=1F-1

IC=1C~1

GO TN 472

464C (F{.MOT.LAUALTY GO TO 442
RFADUIN, 222, FRR=441) WaUAL(IC)
AUNE V(T 42) =AUNET LT J 1) 2uWaUALIEC)
6GI Y3 422

FRROR ON INPUY

441 THIWAUALLTICILFO.FENY GN TO 450

WRITE(IOUT, 123}

WRITFLTOUTY, 41 7))

I=1f-1

ic=1C-1

GO TO 422

HERF FOR INPUY (F {1 OAD VALUFS

READIIM, 222, FRH=447) AUNITET, 2}

GO TN 4§29

-
&
N



LS

17251
1262
1263
1264
1265
1266
1267
1268
1269
1270
1271
12712
1273
END OF FILFE

C

ERROR OM [NPUY
4673 [F{AUNIT(1,2).EQ.FIN} GO TO 450
WREITFLIOUY,123)
WRITF(INUT,416)
f=1F-1
1C=10~1
GO 10 422
DONE
450 LINPUY=.TRUF.
[FR =)
509 CONTINUE
RETURN
END
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The second source file is called
!

WRKSHT



' > 1 SURRNST INF WRKSHT(ISTAGE MTABLF, IER)
| 2 o
‘ 3 C ROUTIMF 1O QUTPUT WOPKSHEFETS
K % C
’ 5 G tedlob & Gk % ok & ool d e ok ok b o ol o o o obe sl oo o Aol o o kot o o ook o ook sk R b o ook A d o ok ARk ok o ok
; 6 tDGICAL LINPUT, LODURB ,INDRNC,LODRCP L 4UAL (L INL, L INZ & IN3, L INS
- 7 LOGICAL URBCTL,RULCTL ,UCTLOD{ 3} RCTLOD( 3} ,UPRCNT, UXPCNT RPRCNT,
8 (A RXPCNT ,URBCST ,RULCST , L RANK
9 INTEGER OTHURB,OTHRUL ,SRCF(210,28),TYPCODI9,12)
: 10 DIMENS INN ITYP(2LD),NPODS{Z210) AUNIT(210,2) ,KTITLE(4,49),
| 11 & SURFEAL210,3),CTLONI210,3),CTUSLF(3,30,5)
12 DIMFNSION STMCTIL {30, 3}, STMARA( 36,3),COMCTLI20,43) ,COMARA(30,3),
13 (A OTLOTL (32,3, OTVLARAL3D,3),07T2CTL (30, 31,07 2ARAL 30,3)
14 DIMENSION PFLOW(30),PCONCE301 UALST30) ,UALCL3D ), W2UALL (30D,
15 (A W2UAL 2030 ), TRNSMN(210)
16 INTFGER TLEURTLL2 ), TLFUR2 (12}, VLERULEL12), TLERUZ2(12]}, TLERU3(12),
17 & APDEL219) JARFACNI(4) ,UALCON(4)
i8 DIMENSTION GRASA(3ID ), UALGE30 ), NINDAI3D), UALWL30) ,W30TAL(3D),
19 & WIUALLI3D) ,WH3VAL2 (30 ) 4 W3UALII3D ) ,W30TA2(30),430TA3L(3D)
20 RFAL LODRNL({30),LODRN2(30) ,LODIW3{30),L0D2W3(30),L0D3W3(30)
| 21 DIMENSTON USLFRIB0}, USLEK (303, USLELS(30),JSLEC(30),W4UAL{3G),
L 22 £ USLEP(30) ,SOILSL(30),SOILS2(30),YTLER(3D),RATIO(2D)
1 23 DIMENSION PDEIFL210,3), TCOST( 210, 3),PUCDST{210,3)
‘ 24 DIMENSION PMOUTHIZ10) ,DIFMTHIZ1D 43 ), CPUREM{ 210, 3 ), KERANK(210,3)
25 COMMON /WTRIED/ IN,[OUYT,NSRCE 4KYITLE ,NT!E,NURB, NRUNCP ,NRUCRP
26 COMMON /WYRTF/  LINPUT,LODURBsLOORNC,LINLE,L IN2,LIN3,LIN4,O0THURH,
27 £ OTHRUL ,LONPCP, TYPCOD, JEIN, JOUT L 4UAL ,KDIT ,LIANK
o 28 COMMION /WRKSHI/Z SRCE,TTYP,NPOS,APDE,AUNIT SURFEA,TLEURL,, TLEUR2
(V) 29 COMMON /WRKSH2/ PFLDW,PCONC, UALS,UALC, W2UAL 1, W2UAL 2
) 30 COMMON /WRKSH3/ GRASA,UALG,WLNDA UALW, LODRNL, LODRNZ,
31 4 WIITAL,WIUAL L, W3UAL2,WAUALI, HIOTAZ,W3I0TAS,
32 (3 TLERUY yTLERU2,TLERU3,LODLA3,LOD2W3,L003W3
33 COMMIN /HWRKSH&/Z USLFR L USLEK,USLFLS,USLFC,USLFP,SOILSY,
34 (A SOILS2, VTLFR,WAGUAL,RATIO
35 CNMMON /WRKSHEZ PDIF,TCOST . PUCOST , TRNSMN, PMOUT H, DIFMTH,CPURFM,
36 3 KE RANK
37 COMMON /WYRCON/ UCTLOD,RCTLOND, URBCTL JRULCTL yUPRCNT ,UXPINT RPRINT,
, 38 13 PXPCNT, 0P TVAL ,NOPT ,URBCST ,RULCST y AREACN, JALCON
! 39 DIMENS ION CTLFEW {30, 3),CTLCNCT 36G,3)
40 DIEMENSTON CTLE(IC,3),S010LCE(30,3),S0ILC2(30,34,CTLERDYL 30,3},
41 [3 CUALW4{ 30413)
42 DIMENSION TOTCSTE3),TOTREM{ 3D KNDX(540),FINCST{540) ,FINREM(94D),
43 | ISFIN(S54)
b 44 INTEGFR FINSRCES540,43)
ﬂ 45 COMMON /WRKSHRZ TOTCST,TOTREM,TOILON, TOTMTH, KNDX,FINSRC ,FINCZST,
' 46 8 FINREM,; § SFINyNUM
| 47 COMMON ZUBNCTLZ CTEFLW,CTLONC (CTLOD, STHMEC YL, STMARA,COMCTL ,
K 48 (A COMARALATLCTL, O7 LARA, DT 2CTL, OT 2aRA
' 49 COMMON /REDCTL/ CTUSLF L TLE,SQLLCE SOILE2 ,CTLERD, CUALKWS
50 C oo e e ok gk e e Rk ool e A ok ok ol ok A ok sk ook i ok ok ko ok b R b ko koo ok bk kol i ek Rk Rk kR ok ok
5t LUGICAL SAMNAM,SCHSRC
52 NATA [PG, TTM IBLNK/ L, 220, o/
53 PEAM LT1,LT2,LT3,0T4,LT16,LT6,STCINT(3),D1FTIT(3)
54 INTFGER NWRKSH{9) ,STYP(12) ,TMPSRC(2B), CRPSRC{?R)
556 P g=1,78
‘ 56 CRPSRCA{T) = IDLNK
" 57 TFEELGT.10 JAND. LT, 21) CRPSRCUI)=TYPCODI2,1-12)
‘ 58 3 CONTINUE

59 1R =1



09

114
115
116
117
118
119

[« EiEs]

[FFE=1TM

TEEKNUT JNELIOUT) IFF=1PG
IF{.NOT.LINPUT L0OR., MFABLF,.FO0.0) GD TN 930
LtK=R

no S5 1=1,8

NWRKSH (1) =0

IF{MTARLE.EQ.9) NHWRKSHIL)=I
CONTIMNUF

IT{MTABLE.NEF.9) GO TO 35
LK=0
1h LK={K+1
IFILK.5T.8) GO YO RS9

2

IC MYABLE=NWRKSH(LK)}
1% 63 ¥I(100,230,300,4M"0,500,600,700,800) ,MTABLE

QUTPUT ROUTENE FOR WORKSHEET 1

102 WRITE(KOUT, 101) IFF
101 FORMAT(AL 37X ,*PHYSICAL LAYOUTY)
IF(NTLELEQ.O) GO TO 108
D0 175 I=1.NTLE
105 WRITE (KOUT, 106} (KTITLE(E,J),d=1,40])
106 FORMAT (13X, 40A1L}
GO 70 1190
108 WPLTF(XOUT, 109
169 FORMAT (*01)
113 WRITELKOUT,111)

11t FIRMATI94AX, "WORKSHEFT L1 */1X,52(%~1) ,52('~")/59X," POINT' ,6X,* ARFA?,

KEX, TUNITSE/

E6X, Y SOURCE® 22X, TYPES ,8X, " POSTITION' ¢3X,'0F ENTRY ', S5X, *KM2*, 6X,

CISERVEN®, 4X, *SURFACE FEATURES*/LX,52(*-%),52(*-'})

LT1=9.¢C
LT 2=0.0
DO 120 I=1,NSRCE
KONE=1TYP {1}
DO 115 J=1,12
STYPLS) =TYPCODIKONE 4 J)
115 CONTINUF
IFLKODE LFO. 3 .OR. XDDE .EQ. 4) GO D 125
LTL=LTI+AUNTY (T ,1)
SAMNAM=SCHSRC {1, SRCF , KONE)
TFISAMNAME GO YO 114
WP TELKOUT, 118 ISREF{T 3 ed=1,428),(STYP LU}, d=1,12),
£ NPOS LT )y APOECTY, AINTTUL, L) J(SURFEALT,1S),15=1,7)
L18 FORMATIIX,2BAL,LX,12A1, 19, 10X, AL,FL3.1,16X,344)
GO 10 120
114 HRITE(KDUT, LETHSTYP (S D) S= L, LZIoNPOSCE DV APOECT ) JAUNTITCL L),
5 LSURFEA{E,IS),1S5=1,3)
117 FORMATCA0OX,12A1,19,10X, A1, F13,1416X,3A4)
6o T0 120
125 1 72=t Y2+ AUNIT (] ,1)
WRITF(KDUT, L16MISRCFUT .U oJ=1,28),0STYPL ) ,J=1,12),NPOSUI),
LOAPDECT) G AUNIT (1, ), (SURFFACL, IS), IS=1,3)
116 FORMATOIX, 28AL 1 X 1201 ,19,10XeAL 413X, FLL1.0,5%,3A4)
G0 10 120
120 CONTINUE
WRIYF{KDUT,127) LTL, T2
127 SORMATHLIHD ¢ 22X *TOVAL *¢ 36X F13.0,F11.9D)



19

120
121

122
123
124
12%
126
£27
128
129
130
131
132

133
134
13%
136
137
138
139
140
141

142
143
144
145
144
147
148
149
150
151

152

153
15%

155
156
157
158
199
160
161
162
163
164
155
166
167
158
169
17¢
171

172
173

174
175
1786
w17

178
179

-

[alale

T
¥

WRT IE(KOUT, 130)
130 FORMAT (11X, 520", 52(*~1*})
GO 1IN 16

QU TPUT ROUY INE FOR AORKSHFFT ?

200 1F{NURA.FQ.0) GO TO 16 .

MS=0

WRTTF{KOUT ,201) IfF

201 FORMAYQAL,43X, "POINT AND URBAN RUNOFF LOADS® /47X,
EYTOTAL POLLUYANT LOADS*)

IF{OTHURB.EQ.0) WRITF(KOUT,202)

IF(NTHIRB.FO. 1) WRITFIKNUT,, 203 TLFURLL JT) , JT=1,12)

IF(OTHURB.FQ.2 1 WRITF(KWUT 204 H(TLFURLI(IT I, dT=1, 120,

& (TLFUR2{UT) ,47=1,12)

WRITE(KNUT 207

207 FORMATISX < INITIAL CONDITION' /75X, L7002 })

1T1=0.0

LY?=0.0

LT3=0.0

114=C,.0

L715=).0

17T=0

=0

205 IB=1+1
N 206 =18 ,NSRCF
TFEITYP(I) JEQ. 3 .0R, ITYPCL) LEQ. &) GO TO 210
206 CONTINUE
Gh T} 220
210 1T=10T+}

fi=1+1

12=10+¢2

[3=t+3

[4=1+4

IFEOTHIABLFO.DIMRETF(KNUT 2 1 (SRCEL L o) 4 J=1 2B} NPOSULL) (PFLOWLIT)
EoPCONCUIT) ) AUNIT (1, 2), AUNITLEL, 1), UALSCTIT), AUNTIT{1L,2) ,AUNITEE2,1)
EyUALCULTTY ,AUNTTE12,2)

HWEDTHURBLEQ.IIWRITELKOUT 2120 (SRECEL T4 J) s J=1428) NPOSLL) ,PFLOWLLT)
EWPCNMETT T AUMTIT LT 2 ) b AUNTTEEL Lo DALS ERT 3, AONT T (LY, 2, AUNITLE2,1)
EvUALCUITI AUNTTOTI2,2) (A UNTTEES, 1) ,W2UALLCETY , AUNITEE3,2)

IFINTHURB . EN.2 MWRIVFIKOUT, 213MISRCELE,3) e d=1+28) ¢ NPOSIT) (PFLOWIIT)
CEoPCONCLT T dAUNTY LT 42) JAUNIETLIL L) UALSUITH, AUNTTLTL, 2 ), AUNETLT2, 1)
CEoUALCUIT I AUNTTOI2, 2 JAUNTTET 3, 1Y 4 W2UALT (T ,AUNITLTD 2,
SAUNMITUTG6, 1), W2UAL2(1T ), AUMITI }4, 2)

LY1=LTI+AUNIT T ,2)

LY 2=1 7 24AUNIYV L 1L, 2)

LT3=LY3+AUNIY {12,2)

LYa=L T44AUNIT(13,2)

LYS={ TS +AUNTT ( 14,2)

GO 1IN 205%

220 1F(OTHUAIB.FQ.OMWRITFLKNUT 4221) LT},LT2,LY3

IFLOTHURB JEQ.LIWRITE(KOUY , 2223 LTL,LT2,LT3,L T4

FFIOTHURBLEQ. 2V WRITFIKINTL223) LV, LT2,0T3,LY4,175

OUTPUT CONTROL STRATFGIES

[EOONOY JURACTE ) GO D 225
224 NS=NS+1
WRITELKOUT,219) NS
219 FORMAT (LHD o 4X o *STAGF , §2,/5X%, T{ *=*}}
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183
181
182
183
LR4
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
2%4
205
2935
201
208
209
210
211
21?2
213
216
215
216
217
218
219
220
221
222
223
224
225
226
221
229
229
230
231
232
233
234
238
236
237

239

LT1=d.0C
L12=0.0
£7T3=0,0
LT4=9,0
L15=0.0
{=0
11=0
214 IR=[+}]
DD 215 F=1B,NSRCE
TFCLTYPCE) T Q.3.0RITYP(I).EQ.4) GO TO 216
215 CONTINUE
G0 1D 217
216 1T=171+1
Il=1+1
[2=1+2
13=1+3
la=1+4
IFLOTHURB.FEQ. Q) WRITE(KOUT,211 M (SRCE(T,J),d=1,28) NPOS (),
CCTLFLWOIT NS), CTLONC (YT NS, CTLODI T 4NS) ,STMARALT T,NS),
ESTMCTLOIT WNSY, CTLONDUEL NS ), COMARACIT NS ), COMCTL( IT,NS),
ECTLOD(I2,NS)
IF(OTHURBLEQ.L) WRITE(KOUT, 202 )(SRCE(E,J),J=1,28),NPOS(1),
ECTLFLMWOLT (NS) JCTLCMCIT JNSH,CTLOD(T4NS ), STMARALIT,,NSH,
ESTMCTL L IT (NSH,CTLOD{T Y1 NS) COMARA(L T,NS) ,COMCTL(IT NS},
ECTLODLI? ¢ NSH, OTLARACIT (NS Y, OTICTL (1T 4NS),CTLOD( 13,NS)
IFIOTHURB.EQ.2) WRITE(KOUT 213 )(SRCE(L,J)4J=1,28),NPOS (]},
ECTLFLWUIT NS), CTLCNCHIV,NSH,CTLODET ,NS),STMARALLT (NS),
ESTMCTLITT yNSY,CTLODCIL ¢NS) COMARALIT 4NS J,COMCTL {ET,NS),
ECTLON(T 2,MS) yOTIARAUT T,NS) ,OTLCTL (T T 4NS) ,CTLODL I3, NS,
ENT2ARACIT NS OT2CTL LT, S ), CTLOD{ 14,NS)
LTL=LYL+CTLOOL T 4NSH
LI?=LT24CTLODCIL,NS)
LT3=LT3¢CTLODCI2,NS)
LY4=L T4+CTLOD(T3,NS)
LT S=LT5¢CTLOD(14,NS)
GO 10 214
217 IF{OYTHURP .FQ.OYWRT TE(KOUTY ,221) (LT1,LY2,L13
IFINTHURALEQ. L IWRITELKOUT,222) LYL,LT2,L73,LT4
IF{OTHURA,EQ.2 JWPETFIKNUY 4223} LT 1, LY 2,LT73,L74,L 715
218 I1FINS.GELISTAGF) GO TO 225
GO TN 224
225 IF{OTHURB,.EQ.QCIWRITFIKOUT,227)
227 FORMAT(1X,220*-*),T79(*-'})
IF(OTHURBL.EQ.LIWRITE(KOUT, 228)
228 FORMATLIX, SOL 1) ,60(7-"))
IT(OTHIRB.EQ.2INRITEIKOUT, 2261
226 FORMAT (1 X 64 (% -1, ,65('-2))
GO 10 16
2N2 FORMAY {(BOX, YWNRKSHEET 28/1X 220 %= "), TH =) /45X 'POINTY , 16X,
CESTORMY (16X, COMBINED'/33X,*POSIT FLO#N CONC. L7AD?*,
G204y, *AREA UAL LOATI* ) 76X, ' SOURCE® (18X TION® ,4 X, MGD? 44X,
CYMG/UE 3Ny *KG/YRY 203X, *KM2 KG/KM2/YR KG/ZYR' )Y /EX,220°-1),790' -}
203 FORMAT(OBX s *WORKSHEFT 2¢ /71X 5D(' =), 631" )/ 41X, "PUINT?®, 15X,
COSTNRMY, 14X, 'COMRINFDY, 11X, 12A01/730X,*P0ISE FLOW CONC, LOAD®,
E3(aX " ARFA AL TOAN? }76X, *SOURCE *, LuX, *T 1IN MGD MG /L K5/7Y2?
£0303%, TXM2° ,9X,TKG/YR Y /1 X50( ="} ,600-"}) ’
204 FORMAT(B8OXe3 7X, "WORK SHEFT 271X, 64( =21 ,65(% =) /41X, *POINTY 15X,
LY STORMY (14X ,* COMBINED® ,4X,2{TX,12A1)/730X, *PDS | fnow CIONC.  L3AD
Eotl X, *AREA  UAL LOAD Y)Y /76X, *SOURCE ' 418X, THON MOD MG/L KG/YR?Y
Eod {AX " KM2V  AX, "KG/YR I/ X 64l =), 650 0-1))
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240
241

242
243
246
245
246

247
248
2649
250
251
252

253
254
255
256
257
258
259
260
261
262
261
264
265
266
2617
268
269

283
284
285
86
287
288
289
290
291
29?2
2913
294
295
296
291
298
7?99

2tt
212
2113
221
222
223

300

3nt

396

307

310

s
T

FIRMAT(IX, 2801 ,14,2X,3(2FT.1,F8.0}H)

FORMAT (L)X, 2RAL. 14 FT.1,F5, 14FB.Ny 3{F Tl F6.0FT7.0))
FORMATUIX o2BAL o 14,7701 ,FS5.1,F8.0,4(FT.1,F6.0,F7.0))
FORMAT(ZLIX, *TOTAL*yOX o3 12X,F10.0))

FORMAT (21X, "I0OTAL T 44,F10.0,T63,F10.0,783,110.0,T1L0L,F10.0)
FOPMAT(2IX,*TOVAL® 4T44,10.3,763,F10.0,783,F12.0,T121,F13.0,
&T 119, F10,.0})

OUTPUT ROUTIENF FOR WORKSHEET 3

[FINRUNCP.FQ.0) GO TO 16

WRITFE(LIUT,301}) IFF

FORMAY (AL 45X, *RURAL NON-CROPLAND ARTAS' /47X, * TOTAL POLLUTANY *,
FYLNADSY )

IF{OTHRUL .EQ.OMWRETFLKOUY, 302)

TFLOTHPULLEQ.L MRITEIKNOJT, 30N (TLFRUMIT Y JT=1,12)

TFCOTHRULLEQ. 2V WRITE(KOUT o304 ) (TLERUL (JIT ), 0T=1,12),
£ {TLERI2U41),IT=1,121)

[F{OTHRBL.EQANHRITF(KOUT , 305 MMTLERULEIT ), JT=1,12),

[ CTLERU2TUJY) 4 JT=1,12) ,{TLERIZLIT ), JE=1,12)

AT1=0,0

AT?=0.C
LT1=3.0

Lt12=7,n

1 73=0,0

Lt Ta=0,

LT5=n,

LT6=0.0

17=0

[=0

IB=j+}

00 307 1=1B,NSRCE

IFELIve{1).EQ. L) GO T0 310

TONTE NUE

GO TN 237

IRESRES!

{FIOTHPULLEN,. D)

EWRITEA(KQUY AL EICSRCEL N ) o d=1,28)yNPOS(E) ,GRASALIT) ,UALGLIT),
6 LODRNYCIT) ¢WLNDACIT) JUAMMMW LTI LODRMN2UIT )y AUNIT LT, 2)

IFLOTHRUL LFQ LIWRTITELKNUT ¢ 212V {SRCE (L 4 J) 4 J=1,20) NPOSEL),GRASA(IT)
ELUALGEIT ), LODRNLCOIT ), WENDACTIT I, UALWLIT) ,LODRN2{TT), W30TALLTITY),
EWIUALLETTY) ,tODIW3I{TIT ) ,AUNIT(1,2)

lf(DfHRUL.EQ-Z)NRlVE‘KUUT¢313’(SRCF(leluJ=1928ipNPﬂ5(l’vGRASAllf)
ESUALSLIT) ,LODRNLITT) JWUNDALTIT), UALWLIT Y ,LODAN2CIT), W30 AL( LT,

G 3JALTORT By LONTIAZCE T}y WINTAZO LT ) 4 W3VAL 20T T, LOD2W3ILET) o AUNET (T 42}

FFIOTHRUL LFQ.IMWRITEIKOUT , 314 MSRCF T, ), 021, 28),NPOSEL),GRASACTT)
CoUALGUEIT)LODRNLCTT) ¢ WENDACTIT) JUALWELITY ,LODRN2 (T, 430TALCIT Y,
EWASALLCIT 3, LO0WATIT JoWIDTAZCET ), W3UAL 20T T) ,LOD2WILET) 4 W30TAILL T,
CWIVALALIT) ,LOD3WI(ET) JAUNLIT (1,2}

ATI=AT L +GRASA(IT)

AT2=AT2+WLNDALIT}

LT1=LT VL ODRANY EI T)

LY2=LT2+LUDPRN2{ 11}

LT3=L ¥A+AUNTIY(|,2)

LT4=t T4+LODIRICTLT)

ITS=175«LUMWI{LIT)

LT6=t T&+LON3WI(IT)

GO 10 206

FFCOVHRUL ED.2IWRITIIKNYT  ALB8IAT L, AT2,L TL,t ¥2,1 73

TF(NTHRUL FDL TIWRI TR (KINIT 43091 ATL A2, 001,072,014, 73

sl
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300
30t
302
303
304
1905
306
307
308
309
32
311
312
313
34
315
315
317
18
319
320
321
322
323
3?4
325
326
3271
i2s8
az2n
330
33t
332
333
334
335
336
237
3138

359

C

IF(OTHRUL JEQ 2 MHRITE(KNUT , 320)AT L,AT2,L TL, L T2,L T4, L T5,L 73
TFLOTHRULLEQ.3MWRITRE(KMT 32L)ATL, AT2, LT, L V2,0 V4,0 V5,LT76,LT73
ITCOTHRUL LEQ.O)WRITE(KONT, 322)
322 FORMATUIX,14E"~'),79(*-"))
[FLOTHRULLFQ. 1o ORLOTHRUL LEQL2 IWRITE LKOUY ,321)
323 FORMAT (IXy 540~} , 60('-"))
TF{OTHRUL JFQ.3IWRITF(KOIT ,324 )
324 FORMATL(LX, 600'~1),72(*-*))
GO T 16
302 FORMAT{RLX,* WORKSHENT 3% /71X, 04(* '}, 79 (" -*}/43X, "GRASSLAND, 15X,
EYWODDLANDY o 13X, *TOTAL */30X, 'POSE® o 20 SX4*AREA® y3 X, ' UAL® 44X, *LNAD *}
E«TX P LOADY /76X, *SOURCE, 18X, *TION "y 204X "KM2 KG/KM2/YR KG/YRY), TX,
CUKG/YR/IX 1AL =4}, 790 - ) /)
303 FORMAT (50X, 52X, *WNORKSHEET 3+ /1X,540 =%} ,60(*-'}/43X,*GRASSLAND?,
CLAX o "HOODLAND® s LIX L 2AL1 ,8X,*TATAL /33X, *POST ",
E3LS5Y, YAREAT,3X, "UALY 44X, LOAD *},6X,*LOAD' 76X, SOURCF , 18X,
EfTION *93 04X, "KM2 KG/KM2/YR KG/YRY ), 6X,y *KG/YRY £,
ELX 540 =) ,62('-*17)
304 FIRMATUS0X,R2X, "WORKSHEFT 3¢/1X,540°-")460(*~*) /39X *GRASSLAND®,
ELOX y *WONDLAND* 49X L2AL, 6X, L2A1, 3X, *TOTAL */73DX,POSI Y,
EA( 22X PAREA 22X, YUALY 42X, LOAD * } 22X, LOAD' 76X, *SOURCE*, 18X, *TION?,
E412Xy YKMP2 P 8Xy 'KG/YR*J, 2Xe *KG/YRP/LX 4541 -4) 4601~} /)
IN5 FORMAT {(60X,60X, * WORKSHFET 3°/1X,60(0*~"),T72(%~*)/39X, *GRASSLAND?,
£10%, *WODDLAND® ,3X,3(6X,12A1),3X,*TOTAL* /30X, POSI?,
ES(2X. *AREA®, 2X, "UAL *, 2X, 'LOAD %), 2X, *LOAD*/6X, ' SOURCE" ,1 8X,* TION*,
ES{2X, Y KM2% (BX " KG/YRY ) 42X o "KG/YRY/IX,60(t - ),72(¢-¢)}
311 FORMAT(IX,2B8AL,14,2X,2(F8.1,FT.14F8.1),F12.1)
312 FORMAT(LX,2841,14,2X,3(FB.1,FT.1,F8.1),FLL,1)
313 FORMATULIX 428AL,04,1X,4(FT7.1,FS5.1,F6.1),F3.11}
4 FORMAT (11X, 28AY, 14, 1%, 5(F 7. 1,F5.1+F6.1),FB.°1)
319 FORMAT(LHO,20X,* TOTAL *y5X, F12.1,3X,F12.1,F8. 0, 3X,2F 12, 1}
319 FORMAT(ZEIX,*TOVAL® 4 T32,F12.1,755,F12.1/71X,749 ,F11.1,7T71,FLL.L,
ET%4,F1L1.1,FL2.1)
320 FORMATUZ2EX o' VOTAL T32,F9.1,T50,F9, 171X, T43,F10.14T761,F12.1,779,
EFED.1,T97,FL1O.1.F9. 1)
321 FORMAT (21X *TOTALY 3 T32,F9.1,T50, FI.1/1X,T43,F10.1,T61,F1N.1,779,
EF10.1,TA7,F10.1,T115,F10.1,F9.1)

OuTPyYT RAUTINE FOR WORKSHEET 4

400 IF(NRUCRP.FQ.N") GO TO 16

MS =0
TFCNITLLODROP IWRITE L KOUY,401) IFF
[FLLODRCP) WREITEFIKOUT, 4301 IFF

401 FORMAY (AL 47X ,*RURAL CROPLAND AREAS* /727X, *INIVERSAL SOIL LOSS ¢,
ECEQUATIOM/TOTAL POLLYTANT LOAD ESTIMATES® /59X ,59X, " WORKSHEET 4/
ELX 05U = 14650 -1/ 35X, 'CROPLAMI Yy 30X, *SOIL "y 5X, *SOIL",4X, *TOATAL?,
G2RXy'TOTAL® /30X, POST® 43X, ARFAY ,8X,*USLE COEFFICIENTS 'y 7X, "LOSS Y,
E5X s HLOSS 43X, *EROSION 'S 3X, *DELIVERY REDUCTION® ,5X,*LOAD 76X,
EtSOURCE? 18X "THON® (33X " LHAD 45X o *R 244X PK ¥y 5K, LS, 4X, 1CP 44X, 'O,
E2Xy "T/AC/YR MY /HAZIYR  MY/YR® (SX,'RATIO! yaX  *EFFICIENCY? 44 X,
EIMT/YRY/IX, 650 -%),65( -}
430 FORMAT{AL,41X,'RURAL CROPLAND AREAS' /72X, "WORKSHEET 4*'/1X,84(7-%})/
SABXs "CROPLAND!' 24X, TOTALY /S50X 4t APTAY 12X ,"UAL' , LIX,*LOAD /76X,
AISOURCE 18X,y 'PNOSTTINNY 12X,y *KM2 %y LOX, "MG/KM2/YR ', 8X,*KG/YR® /
ELX,B4(' -1 1))
WRETO(KDUT,207)
T1=0.0
12=0.0

W ST2=0,0
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360
361
362
363
364

366

ar1
378
379
3R0
381
382
383
184
385
AR6
387
3188
389
390
391
392
193
394
395
396
397
398
399
400N
491
402
403
404
405
406
407
408
409
419
411
41?
413
4la
415
416
a7
41R
419

SON

17=0
=7
404 IB=f+1
D0 405 I=1IR,NSRCE
[FCITVP(I).EQ.2) GO TO 419
4ns CONT INJE
GO TO 429
410 [T=1T+1
CRPLND=AUNIT (T, 1}¥106.0
CRPLMAD=AUNIT(E,2) /1009,
IF(L4UAL LOR, LODRCP) GO TO 413
WRITE(KOUT, 4LLISROF( T, 0 ,0=1, 2R}, NPOS(L) ,CRPLND,USLERLIT),
£ USLFK{IT) USEELSOETY JUSLEC(IT ) USLEPLIT I, SOILSLEETY, SHILS2¢1T),
FOTILFRCITI LRATIOUIT) (CRPLOD
411 FORMAT(LX 4 28AL 14 FIR.0,F6.D,F5.2,2F6.3,F5.2,F7.1,F9.1,F10.0,
EF10.6,AXF13.1)
GO T 419
413 WREITFIKOUT 431 ISRCELT (I o d=1,28 1, NPOSCI),AUNETLE, L), WaDA_LIT),
£ AUNIT(I,2)
431 FORMAT(IX,2B8A1416.F20 .0, FL5.1,F15.0)
419 TIL=TL+CRPLND
T2=T2+TYLEREIY)
ST3I=STI+CRPLOD

GO 10 404
420 TFCNOTLLODRCPIWRETFLKOYT, 421) T1,¥2,ST3
IFELODECP) WRITEIKOUY . 434) V1,573

434 FORMATIZ21X,*TOVALY ,15X.F14.0,16X,F16.3)
421 FDRHI\T(?IX.'TOVAL':Y"&O.F14.0-768.'20)(.!‘lO.O.lOX,
£5X,"NA' (Fl4.1)
IFC.NOTLRULCTLY GO TO 425

RUPAL CROPLAND CONTROL STRAYEGIES

412 NS=NS+)
WRETFLKOUT ,219) NS
ST1=0.0
ST2=7.0
S¥3=0.7
12=0.0
17=0
=0
G414 IB=1+}
NO 415 1=1B,NSRCE
TFLTITYPET),FOL2) GD TN 416
415 CONMTINUF
6N T0O 418
416 1¥=1T+1}
CRPLND=AUNTIV (T, 1)%100.€
CRPLOD=CTLODLELNSH/1D0D.
PV NDTLODRCPIWRT TRAKOUT , 4 TV ISRCELT, J) ,U=1,28),NPOS {1),CRPLND,
€ (CTUSLEINS o IV 40 =150, SOILCLUT TN,
£ SOTLE20LY ,NS) JCYLFROUIT L NS, RATIOUIT J, CTLFEIT,NS b, CRPLND
TFENNRCPIWRITECKOUT, 4231 (SRCE(T ,J) 4 4=1,28) ,NPOSCL) ,AUNITH(L,1),
O OAE WA LTT NS ) CTLODLI, NS )

GLT FOPHATULX (28A1 414, FIO N, FH 075,272 ,2F6.3,F5.24F7 01,F9.1,F10.0,F10.6

i WFRL2,F13,1)
T2=T2¢CTHFRO(CIT, NS
ST3=S13«CRPEAN
GO TN 414
A1 [P NOTLLODRCDIWP I EKAUT ,424) 11,712,512
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420 IF{LNprCPy WRETF(KOUT, 434)T1,573

421 426 FORMAT (21 X,* YOTALY ,T3C, F14.),T68,20X,F12.0,

422 £ OIRX,Fl3.1)

423 ITF(MS JGELISTAGE) GN TN 425

424 GO TN 412

425 425 TFLMOTLLUDRCPIWRITFIKOUT,,422)

426 (FLLODRCP) WRITEC(KAUT, 433)

w217 433 FORMAT(LX B4t -*})

428 422 FOPMAT(LX,65L-1),65('-*})

429 GO TN 16

430 C

431 C OUTPUT ROUTINE FOR WORKSHEFY 5

437 C

413 507 TF{.NOTLJURBCTL . AND. NOT.RULCILY GO TO 16

434 TTLeN=Nn,0

435 ne 5971 I=1,3

436 SIGTOT(i)=92.0

437 501 DIFIOYT(I)=0.0

438 WRITE(KOUT 502 ) [FF

439 IFCESTAGF JEQ. 1) WRITHF{KDUT,504)

541 TFOISTAGE LEQ. 2) WRITFIKOUT,5013)

441 IFCESIAGE LFQ. 3) WRETOLKOUT,506)

642 502 FORMAT (AL, 50X, *LOADING SUMMARYY/4TX,*TOTAL POLLUTANT LOADSY)
443 503 FORMAT{FIOIX s * WORKSHEFT SY/1X,50(¢~%),630¢~%)/53X,

444 SYINITIAL LOAD YO CONTROVLED LOAD! 46X, LOAD REDUCTY TONS* /53X,
445 EOWAT ERSHED BASING, X, "KG/YR, 17X PKG/YRV/6X,* SOURCE® 422X, TYPE?,
446 E4Xe ' POSTTION® ,AX o' KG/YR® 44X 2 (aX*STAGE 1%, 4X, *'STAGE 2}/

447 EIX,500¢-%),60{'-*)) R

448 504 FOPMAT (99X, "WORKSHEET SY/LIX, SN( '), 60( -1} /53X,

449 SPINITIAL LOAD TO'/53X, ¢ WATERSHED BASIN CONTROLLED LUAD', 6X,
450 ELOAD REDUCT IONS* /76X, *SOURCF* 422Xy * TYPF? 44X ,* POSITION® 48X,

451 SVKG/YRY g 214XV KG/YP QXYM IX,850( '~ ),600%~1))

452 SOA FOURMAT(OOX 61 Xe WORKSHFEFY S /IX,66("-*) ,66(*~%)/53X,

453 EYIMITIAL LOAD T, 10X, 'CONTROLLED LODAD*, 18X, 'LOAD REDUCTJONS*/
454 E53IX,' WATERSHED BASIN® JI1SX s *KG/YR* 428X, "KG/YR /66X, *SOURCE?Y, 22X,
455 CVIVPE', AX,'POSTYION! y8X,*KG/YR? 44X,

456 204X, *STAGF 1'¢4X4*STAGF 2',4%, *STAGE 3'}/iX,66{'-*),66(2-1))
457 DO 550 1=1,NSPCF

458 KODE=ITYPLT)

459 NO %27 J=1,12

460 5GT STYPL DN =TYPCAD(KODE, J)

461 SAMMAM=S CHSRC( 1, SRCL,KDONE)

462 [FCITYPOIY NE.L JAND. AUNIT(I,2).M€.0.0) GO YO S05

463 TFLNDT. SAMNAMIWRITE(KOYY 526} {SRCEtL, 4} ,4=1,28),

464 [ (STYPUS )y d=1s L2 ) NPOSTUT) AUNTT(T, 2)

465 IF(SAMNAMY WRITELKOUT,,S31V(STYP (I, 0=1,12 ), NPOSTE), AUNIT (T, 2}
466 GO TO 548

467 S5 CONT INUE

468 1F{SAMMAM) GO TO 539

459 ITCISTAGE.EQ. 1) WRITEIKOYT, 5260 (SRCELE ,J) 4 J=1,28),(STYP(3),d=1,12),
470 B NPOSET)AUNITET,21,CTL000T, 1), PDIFTT, 1) ) '
471 FFLISTAGR.EQ.2Y WRETFOKOUY 5270 (SRCFLTL 4 J) 2 J=1,281,(STYPULS),0=1,121},
472 SONPOSEI)LAUNITETL, 2V {CTUODUT 40 2 J=1,2b IPDIFTE Y 4 J=1,2)

4713 IF{ISTAGE.FQ.3) WRITFUKMUT S27T)ISRCF(T,4J)ed=1, 28) (STYP LI, Id=1,12),
474 £ONPOASEE)JAUNTETOT o 2) f(2YLODLE s 1) 3 d=1 3, (PDIT (14} yd=1,%)

475 GO TO S49

4716 537 FF{ISYAGF.FN. LY WRITFIKNUT (S3LY(STYPIU)U=1,12),

477 G ONPOSETILAUNTICT 21 CTLODTL 1) PRI UL, L)

478 IFCISTAGE.FQ.?2) WPITE(KNUT,S31M(STYPLJ),J=1,12),

479 L NPOSEER JAUNTTET2) LCTLODUEy 1) o d=1 20, UPRIF (T 00 3=1,2)
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480 FECISTAGF.EQL.3) WRITO(KDUT 533 (STYP{S),d=1,12),

481 & NPOSCT) JAUNETUT,2) , (CTLODULE,J) =13 ), (PDIFCL,Ub,d=1,3)

482 540 D0 545 J=1, ISTAGF

4813 STGUNTL MY =STGTOT (J)+CYLODL [, 4)

48% 545 DIFTOTLYY =DIFYOT(IY+PDEF (T ,J)

48RS 548 TTLOD=TTLODCAUNEIT( T, 2)

486 560 CONTINUF

4817 C

48R IFCISTAGE FQ. 1) WRITE(KOUT,S5%43TTLAD,STGTOTEL) ,DIFTOT(L)

489 IFLISTAGE .FQ. 2) WRIVELKOUY,S556)YTLAOD, (STGTOY(J),d=1, 2},

499 & (DIFTDTLY), J=1,2)

491 IFCISTAGE €Q. 3) WRITFULKOUTY, 5561 TTLOD, (STGTOTL U 4J=1,3),

592 fi (DIFINTLI) ,I=1,3)

493 TFUISTAGE LY. 3) WRIYF(KOUT.:56%)

494 IFLISTAGE JEN. 3) WRITELKDUT, 5661

495 566 FTORMATEIX, 661~ ) 66(Y-*))

695 526 TORMAT (IX, 28AL, 1X, L2A L, 156X FL2.1,F 1R, 1,F22,1)

497 527 TOPMAT(1X,28A1 41X 12A1 ,1546X FL2.1¢2X,6F11.1)

498 554 FORMATLYQY, 20X, TOTALY ,27X,F12.14F18.1,F22.1)

499 556 FORMAT{ 10 ,29%, *TOTAL *, 27X F12. Ly 2Xe 6FLL. 1)

500 531 FORMAT(IOX ¢12AL1 ¢15,6X,H12.1,F18.1,F22.1)

591 533 FORMAT(30X,12A1,15,6X,F12.1,2X,6F11.1)

502 565 FORMAT(LX 450(*~-")1,62(1-1}})

503 G 10 16

504 C

505 C NUTPUT ROUTINE FOR WORKSHFEY &

506 C

507 600 TFULMOTLURBCTL LAND. NOTL.RULCTL) GO TO 16

508 WRITE(KOUY,6051 IFF

s09 605 FORMATLAL,SIX,*PROGRAM COSTS! /44X, TOTAL POLLUTANT REDUCTIONS® )
510 IFCISTAGE 6Q. 1) WRITE(KOUT, 606)

511 IF(ISTAGE .EQ. 2} WRITEAKOUT 6101

512 TFCISTAGE FD. 3) WRITF(KOUT,612)

513 626 FOPMAT (99X *WORKSHEFT £'/71X,50(%~*),600~*)/53X,ARFA/

514 ESUX *TOFATEDO® ,AX P UNTTSY 46X, PER UNIT COSTS® 48X, 'TOTAL CQASTS?/
515 LOXy 'SOURCE Y (22X, "TYPE*,4X, *POSITION® 33X, 'KM2¢ ,5X, Y SERVED* , 11 X,
516 EVS/YR! G LOX P8 /YR /LIX S - },60(~-21})

517 612 FORMAT(GOX, *HORKSHEET 6¢/71X,50("=*) ,60(t-*)/53X,* AREA*, 16X,
519 GE*PER UNIET COSTS*o8X, 'TITAL COSTS*/S1IX, *TREATED ,4X,*UNITSe ,LLX,
519 EYH/YRY J16X, 8 /YR JHEX P SOURCE® 422X, TYPE® 44X, *POS IV ION®, 3X,

523 EVKMP2 1, SX oy *SERVED Yy 204X, 'STAGE 17 ,4X,*STAGE 22 }/1X.50(" -2} ,60(*~-¢})
521 6172 FORMAT [6OX 61Xy "WORKSHEFT 67 /71X, 660°-2),661-')/53X, *AREA",
52?7 E21X, PFR UNITY COSTS® 421X YOVAL COSTS' /851X, TRFATFO', 46X, *INITS Y,
523 RLOX, " S$/YR Y4 29X V§/YRY /66X *SOURCE "4y 22X, ' TYPE * 44X, POSTITION? ,
524 EAX, *KM2 Y (SX, Y SFRVED® 324X *STAGE 19,4X,*STAGE 2%,4X,y *STAGE 3%}/
525 EIXy 660-2),66(-1))

526 C

521 De 615 1=1,3

528 615 S5TGTOYE1)=0.0

529 O 6D I=L,NSRCE

530 TEETTYPOIY. EN.Y .00, AUNITET,L2).FQ.D.2) GO T0O 63)

531 [FLETYPLT).GF .3} GO 1O 620

532 C

533 TFLISTAGE.EFQ. 1Y WRITFIKOUT,O6LNY ISPFCF(T ,J),d=1,7R),NP0S(t),
534 [ AUMIT €10 1), PUCOSTLL, L), YCDSTLL, 1)

535 FFUISTAGF LF0.2) WRITE(KNUT (619 ISBRCF(E,4),J=1,28),NPISLT),
536 fOAUNTITUTL,, 1), (PUCOSTIT, J) o d=1,2) , LTCNSTLTL L U) 4 d=1,2)

537 IFCISTAGELTQ.3) WRITE(KIWT, 6193(SRCEL T ) ,0=1, 28) NPOS(E),
538 £ AUNITLT g1} UP0COSTIT,J) ¢ 3= 43) JUTCOSTLL, 40, J=1,3)

539 GO Y0 625
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540 6290 CONTINUF

541 KONDF=1TYP( 1}

542 DO 540 J=1,12

543 640 STYP(J) =TYPCODLIKODE, J)

544 IF(KODF.GT.4) GO TO 641

545 JFCISTAGE.EQ. ) WRITELKDUT,62L)(SRCFL1,0),J=1,201},

546 6 {STIYPLJY 3 J0=1,12) JNPOS{T) ,AUNITLT,1),PUCOSTLI,1),TCOST LI, 1)
547 FFUISTAGELEQL?2) HRITE(KNUT,623)(SRCELTL,J),Jd=L,28),

549 £ {STYPUJ) 4 d=1,12)NPOS(T),

549 [ AUNETUL 1) (PUCOSTITL y ) o d=142) 5, UTCOST T o J),U=1,2)

559 IFLISTAGELEQ.3) WRITE(KNUT, 623V {SRCE(T ) ,J=1,28),

551 & (STYPL ) »JI=1,12),NPOSH{I),

562 & AUNITOL, 1)y (PUCOSTUE JY o d=142) ,(TCOSTUL,J) ,J=1,3)

553 GU TO K25

554 641 IT{ISTAGF.EQ.1) WRITE(KOUT,642)1STYP{JI),J=1,12),NPOS{L},

555 £ OAUMITET, L), PUCNSTLT 4 1), TCOSTLL, 1)

556 LFUISTAGE.EQL2 1 WRITE(KOUT,64311STYP (U ), =1, 12),NPOSIT),

557 f AUNTTEL o 1) o (PUCDSTCT o J) o J=1,2) . (YCOSTHE, ) 4 d=1,2)

558 TFOISTAGELEN LI} WRITEIKOUT 4 &64351STYPLU) s J=1,12) NPOS(I),

559 6 AUMTITUE 1) o PUCOSTLT,0),0=1,3), ITCOST L, 30,0=1,3)

560 625 DO 628 J=1, [STAGK

‘561 628 STGIOT(JI=STGTOT(J)IRICOST{L,J)

562 637 COMTINUE

563 c

564 IFCISTAGE.FQ.1) WRITF(KOUT, 635)STGIOT(1)

565 IF(ISTAGE.EQe2) WRITE(KNUT,A3TH(STCTOV(J) oI=1,2)

566 TFCISTAGE.EQL3) WRITFIKOUT, 6381 (STCTOTUII »d=1,3)

567 616 FTORMAT(IX,28A1,3X, *CROPLAND® ,17,F11.1,9X,FLT7.1, F20.1)

568 619 FORMAT(IX,2B8A1,3X,*CROPLAND® , 17 FLL. 19X, ,6F11.1}

569 621 FORMAT (1X,28A1, IXs 1281, 15, 11X, F19.0,F16.1,F20.1)

570 623 FNRMAT{LX ,28A1 ,1X,12A1,15,L1X,F10.0,F10.1,5F11.1)

571 635 FORMAT( Y0 ,20X, fTOTALY,SBX,F20.1}

572 637 IFORMAT(*0f,20X,'TOTAL *, 63X, 2FLL.1)

573 637 FORMAT("0¢ ,20X,*TOTAL® ,63X,3F11.1)

5T4 642 FORMAT (20X, 1281y IS+FIL.L,10X,F1O.1,F20.11)

5715 643 FORMAT (30X, 12A1,I5,F1L.1,9X,6FLL.1)

576 TF{ISTAGE.L V. 3) WRITE(KOUT,56%)

S17 IFOISTAGELEG.3) WRITF(KOUT,566)

578 GO 10 16

579 C

500 C QUTPUT RNYT IMF FOR WORKSHEET 7

581 C

582 703 IFCNOTLURBCTL JAND. NOT,RULCTL) GO TO 16

543 IF(IS.EQ.D OR. NSRLCELFQ.0) GO 10 16 .

584 IF{.MOTJ.LRANK)Y CALL WIRANMK{ISTAGE)

585 FININT=0.0

586 00 775 Jd=1, ISTAGE

587 VIRTTE(KOUT , 710} IFF,J,04d,4

591 TIO FORMAT (AL, 44X, 'CNST-FFIFCTIVENESS ANALYSIS*H /748X, *TOTAL POLLUTANT®,
589 B0 LOADSY F6LX 4 A0X P HORKSHEET T/ 1X6S5{ =), 66{*-"1/58X, 58X, *CIST*/
590 EN5X, YLOADY L 15X, PFR UNIT* /66X, *TOTAL LOAD TN* 4%,

591 LYLOAD AT, 3Y, "REPUCTION  COST OF REMNVED? y 5X, ' COST-"/

592 SHAIXVPEFTECTIVE? J4X o' SURFACE WATEFRY ,SX, *MOJTH? (4 X,

593 EYAT MOUTH® 3, *PROGRAMY , 3X, YAT MOUTH FITECTIVI® /6X,* SOURCE?Y,
594 22X, ' TYPE POSITION TRAMSMISSION',SX, Y (KG/YR I, TX, P (KG/YRY Y,
595 EAXy VUKGZYRY S QAN P UEZYPY Y LG (B/7KGT?Y ySX P RANK!/EX 65 =), hAL -4}/
596 F/SXy 'STAGF*, T2, TOX, 33X, YSTAGF * , I21/SX s TU -4 ) 79X, 33X, TH* -*}})
597 C

598 7O 718 1 =1,NSRCF

599 KNRF=11vVe (1)



69

633
691
602
693
604
605
636
607
608
609
610
61t
612
613
614
615
616
617
h1if
619
620
621
62?
623
624
625
626
627
628
629
639
631
632
633
634
635
636
637
631
639
640
641
642
643
644
645
646
647
649
649
650
651
652
653
654
655
656
651
658
659

-~ O

D0 TIA NAM=1,12
713 STYPINAM)=TYPCONDLKNNF, NAM)
IFLITYPUIY.FO.L JOR. AUNIT(T,2).FQ.D.0) GO TO 716
SAMNAM=SCISRC (1 ,SRCFE,KNNE)
IF {SAMNAM) GOV TN 715
WRITEAKOUY 714 ) ISRCECT, NAM) ,NAM=1,28 ), {STYPUMNAM B, NAM=1, 12},
ANPOSIT) , TRNSMNG LY JAUNETCE 423, PHOUTH ) 4 DIFMTHEL D), TCOST LT, 0D,
ECPUREML 1,0 ), KERANK (T, S}
GO YO 718
T15 WRITECKDUT, 7LV STYPINAM) ,NAM=1,12) ,MNPOSET), TRNSMN{1) ,AUNIT(E,2),
EPMUUTH T} o DIFMTHE T, J ), TCOSTEE+ S ) CPUREMIT o J)  KERANK( T, J)
TIO FORMATE3OX 1241 4 I5,F12.145%X,F12.0,F14.0,1X,2F10,0,F123.1,18)
GO TN 71t8
TLE WRITEL(KNUT ,TATHISRCEUTGNAMY ,NAM=1,281), {STYP{NAM) (NAM=1,12),NPOS{]),
ETRNSMNEULY (AUNTETLT 02)  PMOUTHI(T)
718 CONTINUE
T14 FORMATILX 28A1 01X o12A oI5 ,FL2.1,5X,F12.0,F14.0, 1X,2F10.0,F10.1,18)
TIT FORMATUIX, 28AL . 1X 1200405 ,F12.1,5%X,F12.D0,F14.0)
FINTOY=FINTOT 10TREM( )
IFCJLEQ.ISTAGEIWRITFLKOUT . T20ITOTRFMN{J ), TOTLOD, TOTMTH, FINTOT,
L TAYCSTLY)
TF(J LY ISTAGEMRITE(KNUT,, I22)Y0TRPEM{J ), TOTLOD ,, TOTMTH,TOTC ST J)
720 FORMATL IHO, 16X, SUBTOTALY 464X ,F12.0//20X,*TOTAL®,39X,F12.),F14.0,
6 1Xx,2fF10.0)
722 TORMATULIHOD 16X,  SUBTOTALY ,64X,F12.0,/20X, *TOTAL®*,39X,F12.0,F14.0,
& 11X, F10.0)
WRITF(KNUY,T725)
725 FNRMAT{LX,65{¢ =) ,66(*-*))
715 CONTINUF
GO 10 16

DUTPUT ROUTINE FOP WORKSHEET 8

80C TFI.NMOTLURBCTL LAND. JNOT.RULCIL) GO TN 16
IFEIS.FR.0 LOR. NSRCF.EQ.0) GO TO 16
IF{.NOT JLRANKY CALL WTRAMKUISTAGED}
SUM1=0.0
SUM?2=0.0
WRITE(KOUT ,815) [FF
B1S FOPMAT{AL,48X,* SHMMARY OF PROGRAMS! /647X ,*TOTAL POLLUTANT LOADS*/
£ H5Xe56X, *WORKSHEET 8*/1X,60( =) ,61L1'-*)/57X,57X," SUM OF* /65X,
L *LOADY 46X ,'SUM OF LOADY 415X, *COST OF ¢, 5%, *REDUCT ION* /63X,
ESRFDUCTIONT 4 X, *REDUC TION® 44X, ' PERCFNT® ;4 X, * REDUCT ION® 46X, * COSTS*/
CEX G 'SOURCE® 24X, *RANK Y, 4 Xy *STAGE 'y SX,y *{KG/YR)' 46X, LKG/YR) ¥y 4X,
EYPFDUCTEON® (4AX, P ($/YRY GTX L, {S/YRITV/LX,6IU° =2 ,61(*'-))

NO BIS I=1,MIM
M2=KNDX{1}
SUMI=SUML+F INREM(M2])
SUM2 =SYMZ +F INCSTIM? )
PCIRFA={SUML/TOTLOD)I®1 20,0
WRITE(KDDT B20JUFINSPCIM?2, 0300514434 1o ISFINIM? ), FINREMIMZ) ,SUML,
. PCTREDFINCST(M2),SUM2
875 CONTINUF
HRTTELKOUT 852 )
A5 FTORMATLLX 62"~ ) ,61 ("))
A20 FDRMAT (IX,43A1,165, 1R, F14.0,F13.C,F11,1,2F13.0)
GO TN 16

199 FR=0



0L

660 900 CONTINUF

661 RETURN

662 END

663 8

664 C

565 LNGICAL FUNCY ION SCHSRCUT, SRCELXNDE)

666 C

667 C LOGICAL FUNCTION YO SEE IF CURRENT SOURCF NAMFE IS EDENTICAL TO
668 C THE PREVIOUS SOURCF NAME FOR WORKSHEET QUYPUT
669 C

670 INTEGER SRCF{ 210, 28),LURSRC(28},TSTSRC(28)
671 SCHSRC=,FALSE.

&72 IT(T.EQ. 1} RETURN

673 IF{KODE.GY . 4) GN TO 25

674 d=1-1

6715 N0 10 K=1,28

616 ISTSRC(K }=SRCELIK )

617 CURSRC(KI=SRCFI1,K)

678 10 CUNTINUF

679 LENTST=t ENGTHITSTSRC, 28)

680 LENCUR =L ENGTH{CURSRC,28)

681 IFTCLENTST JNE. LENCUR) RETURN

682 DO 27 K=1,LENTST

€83 IFCYSTSRCUK)Y JNE. CURSRC(K)) GO TO 3D

684 20 CONTINUF

685 25 SCHSPC=.TRUF.

686 32 RETHRN

687 FND

END OF FILF
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The third source file is called

WTRSAV



¢l

[aNeNeReEeNelal

SURROCUT INE WTRSAV (ISWICH, ISTAGF,KEYHPD)

ROUT INE TN WRITE TO AMN RFAD FROM PERMANENY STORAGE
DAYA FOR WTIRSHD ISWTCH=1 FOR READ COMMAND
JIN  ~ INPUT DEVICE INUTIALTZFD IN WIRINI AT 8
JOUT — OUTPUT DEVICE INITIALIZED IN WTAINI AT 9

ot o A g ol o o OB o o ok ok ol D8ORSl o Bl ok K O R ROR K R K R AOK Ok K o R R Rk

LOGICAL LINPUT,LODURB, L IDRNC, LODRCP , L4UAL ,LINL,LIN2,LINY,LINA
LOGICAL URBCTL,,RULCTL,UCTLOD(3),RCYLOD(3 I, UPRCNT 4 JXPONT,RPRCNT,
6 RXPCNT,URBCST,RULCST,LRANK

INTEGER OVTHURB,OTHRUL,SRCE(210,28), TYPCOD(9,12}),0PTVAL(AR)
NDIMFNSTION TTYP(210) «MPNS(21D) ,AUNIT(210,2),KTITLE(4,4D),
£ SURFEA(210,3),CTLODI210,3}),CTUSLFL3,30,5)

DIMENSTION STMCTL(37,3),5TMARA(3D,3),COMCYL (30, 3),COMARAL 30, 3),

& OVICTL(30,3),0T1ARAL30,3),07T2CTL{30,3),0012ARA(30,3)
DIMENSION PFLOW( 30 ), PCONC( 30), UALS{ 20}, UALC (30) »W2UALLE D),
A H2UAL2 130) TRNSMN(21D)
INTEGER TLEURLC12),TLEUR2(12),y TLERUL(12) W TLERY2€12),TLERU3(12),
& APOE(210) s ARFACN(4 ), UALCON( 4}
DIMFNSTON GRASA{30) ,UALG{30), WLNDA(30) ,UALW(30),HW30TAL1{3D),
A WAUALT(30) ,WIVAL 2130} , WIUALZL 30} , WAOTAZ2(30) ,WIOTAZ(2T)

QEAL LODRNL{3N),LONRN2(30),LODIW3{30},L0D26W3(30),1.003W3(30)
DEMENSION USLER(30) ,USLEK(30) ,USLFLS(3D) ,USLFC(30),W4UAL {30),
£ USLEP{ 301, SOILSLEA0},SOILS2(30), TILERLIN) ,RATIOL30)
NDIMENSION PDIF{210,33,TCOST(219,3},PUCOST(210, 3}

DIMENSTION PMOUTH(210) ,DIFMTH{210,3) ,CPUREMI210,3},KERANK{210,3)
COMMNN /WTRIO/  IN, [OUT, NSRCE,KTITLE,NTLE NURB ,NRUNCP ,NRULRP
COMMON /MTIRTF/ LINPUT,LODURB,LODRNC,L INL, L EN2,L IN3,L IN4, OTHURA,
[ OTHRUL 4L ODRCP, TYPCDD , JINLJOUT , LAUAL, KOUT , L RANK
COMMNON /WRKSHL/ SRCE, ITYP,NPOS,APOE,AUNIT ,SURFEA, TLEUR L, TLEUR?2
COMMION /WRKSHZ2/ PFLOW,PCONC ,UALS ,UALC,W2UALL,W2UAL?2

COMMON /WRKSH3/ GRASA,JALG,WLNDA,UALW, LODRNL,LODRNZ,

& WIOTAL W W3IUALL,WAUAL2,W3JAL3, W3UTA2,W3DTA3,

& TLERUL , TLERUZ2,, TLERUZ ,LODEW3 , LUN2W3, L 0D3W3
COMMON /WRKSH4/ USLERUSLEK,USLELS,USLEC,USLEP, SOILSL,

[3 SOTLS2,TTLER,WAU AL, RAT IO

COMMIN fWRKSH6E/ PDIF , TCOST PUCOST, TRNSMN, PMOUTH (O FMTH ,CPUREM,

& KERANK

COMMON /WTRCON/ UCTLOD,RCTILOD, URACTL (RULCTL ,UPRCNT ,UXPCNT, RPRCNT,
[ RXPCNT, NP TVAL ¢NIPTLURBCSY ,RULC ST, AREACN, UALCON
DIMENSTON CYLFLW {30,3),CTLCNCIED3D,3)

DIMFNSION CYLF(30,3),50TLC1{3C,3),501LC2{32,3),CTLERD(3),3),

£ CUALMWA4( 30,3)
DIMENSION TOTCSTY(3),TOTREM(3I,KNDX(54D ), FINCST (540}, FINRFY( 54D},
& 1SFIN{ 540)

INTEGER FINSRC(540,473)
COMMNN /WRKSHB/ TOTCST,TOTREM,TGTLOD, TOTMT H, KNOX, FINSRC, FINCST,

& FINRF M, TSFIN,NUM
COMMDMN JUBNCTL/ CTLFLW,CYLCNC, CYLOD, STMCTL , STMARA ,COMZ TL,
& COMAPA,OTICTL,OTLARA,DT2LTL, OT2ARA

COMMON /RFNCTL/ CTUSEF,CTLE,SOILCL,SOILC2,CTLERD,CHALWA

ok e ook ok R okl A b RO o O ok ok o ook dok ootk Rl b 0K N R ok R R R AR R R gk i Rk Ak

GATA ALPHA L ALPHAZ /Y HHREY (288504 /
IFOISHYCH.FOLLY 6D YO 1N
ICCONOT, LENPUTY GO TN TOD

SAVE (OMMAND
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it9 C

~uaN

A

tP1=0
IP2=3
tP3=0
iP4=n
IF{KFYWRD .GT,
IFILDDURA Y 1P
TE(LNDRNCY 1P2
IF{LODRCPY 1P
TFILAUALY  IP4

FORMATE BIS)
TFINTLF,.EQ.LD)
NO 5 I=1,NTLE
WRTITE(JOUY, 2}
FORMAY {40 AL)

CONTINUE
(FOTHIRA LGF . 1
fF(OTHURB.EQ.2
IFLOTHRUL.GF,. )
IF(CTHRUL .GE L2
IFI(OTHRUL .EQ.3
FORMAT{12A1)
IPL=2

Ip2=0

IP3=9

IP4=3

1P5=]

1P 6=0

[pr=>

27y GO Y0 200

=1

=1
=1

=1
WRITECIONUT, 1} NSRCE,NDTHIRA, OTHRUL ,NYLF,IPL,EP2, IP3, IP4

GO Yo 7

(KTETLEC(L 4 J) 4 J=1,40)

} WRITF(SOUT 8 (VLEURL( S 4 8=L,12)
} WRITE(SOUT8)(TLEUR2ES Y yd=1,12)
b OWRITELJOUT ,BI{TLFRUL YD)+ J=1 412}
) WRITE(INUT, B TLERUZ2{Y) ,I=1,12)
) WRITEC(IOUT ,BI{TLERUI (I D, d=1, 12}

No 87 1=1,NSRCE

IFLITYPLI).EQ
WRITE(JOUT,10)
J=1:12) L SURFF

21 AUNITOT, 2)=AUNIT(T,2) /71000,

(SRCE(T, U)o d=1,428) ITYPLTI), APOEL I}, (AUNITC(E,J),

Al d1ad=1,3)

10 FORMAT {28A1,13,41,2F15.4,3A4)

15

29

21

21

24

IFLOTYPLL)LEQ

.1} GN YO 60

[FCITYPUIY.FQ.2) GN 10 40
HERE FOR URBAN POINT SOURCES

[F{LONURB) GO
TFOITYPLI) LGY
[P3=1P3+1

T0 80
.5) 67 10 20

WRITE(ITUT1S5) PRLOWLEP3) , PCONC (I P3)

FOPMAT(2FLS .4
GO 1O 80
HFRF FOR
KODE=1TvPLI)~-5

)

URBAN NON-POINT SOURCES

GO TOU21,22,23,24) KODF

Pa=1P4+1
WRITE(JOUT,15)
GO 10 80
1PS=[P5+1
WRITELJOUT,15)
GD T2 RO
IPh= IPE ]
VRT TF( JOUT ,15)
GD TH 80
IPT=1IPT ¢l
WRTITLIDIUT, 15}
GO TO AD

HERF FOR

UALS { IP4)

UALT LIP5)

W2UALL(TP6)
{

wauaLe2orer)

RUP AL CROPLAND SOURCES



vL

120
121
122
123
124
i25
126
127
128
129
130
131
132
133

135
134
137
138
139
140
141
142
143
X
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
L75
177
r78
179

S OO

o

o

40

&2

50

67

6?2

1]

a0

2?25

249
259

IP2=[P2+1
AUNIT(T,2Y=AUNITY (1, 2)*1000.
IFLLONRCPY GO TO S0

WRITECJOUT , 42 ISLERCIP 2}, USLEK(IP?) ,USLELSULIP2) ,USLEC(IP2),

& USLEP (P2}, RATIOCIP2)
FORMAT(S5F15.4,F15.8)
GN TN 82

IFENITLLAUALY GO YO 8D
WRITECJOUTY,15) WaUAL(TIP2)
G0 1N 82
HFRE FAR RURAL NON-CROPLAND SDURCFS
1PE=[PL+]
LFCLODRNCY GO TO 70
WRITE(JOIT .62 IGRASATIP LY, UALGEIP L) yWLNDALIPLY ,UALWILIPL)

[ W3NTALCIPL) WAUALLEIPL I, W3OTAZUIPL) W3UAL2(EP L), W3OTAICIPLY,

& Ww3vaLaciel .
FORMAT (1D F15.4)
GO TN AN

WRITE(JOUT, 62 JLODRNLLIP L), LODRN2(IP L), LNDLW3ALIP L) ,LOD2W3LIPL),

[N LON3IWILIPL)
CONTINUF
6O 7O ROO
TO SAVE CONTROLS

IFLISTAGE .EQ. O) GO Tn 7030
WRITECLITUTY,202) ALPHAL
FORMAT ( A4)

IF(URARTTL) (P =]

IF(RULCTL) 1P 2=1

[FOLRANKY  IP3=}

WRETFLJOUT,L) [1PL,1P2,1P3,ISTAGE

D0 7250 J=1,1STAGF
fPi=9
{P2=1
DO 243 1=1,NSRCE
TFOTTYPLINLEQ. L) 60 TD 240
WRITF(JOUT,15) CTLODIL,J)
IF{ITYPLI).EQ.2) GO TO 225
HFIE FOR URABAN £ PNINY SOURCFS
IPL=1P1+1
WRITF(L INOUT,62) CTUFLWLIPL, 1, CYLCNCLIPL,J), STMARALIPLE,4),
6 STMCTLLIPL,J),COMARACLIP L, ) ,COMCTLLIPL,J) (OTLARALLIPL,J),
6 OTLCTLUIPL,JY,OT2ZARALIPL, )L, OT2CTL(IP L, d) !

GO TN 249
HERE FOR RURAL CROPLAND SUURCES
IP2=1P2+1

WRETECJDUT 62 CTUSIEL I IP2,1P3),1P2=1,5),SOTLCLITIP2,d),
£ SOILC2UIP?2,0 ), CTLERNEIPZ2,4), CTLECIP2, ), CUALWALLIP2, J)

CONT INUF
CONT INUF

T SAVE RANKINGS
WRITELIIUT,2C2) ALPHA?
WRITFLJOWT,252) NUM, TOTLOD, TOTMTH
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189
181

182
183
184
185
185

187
188
189
199
191

192

193
194
195
196
197
198
199
200

201

20?2
203
204
205
206
207
208
209
210
211

212

213
214
215
216
217
218
219
220
221
227

223
224
225
226
221
228
229
230
231

232
233
234
235
236
237
238
239

o

-
.

252 FORMAT(LS,2F15.4)

255

3

WREITE(IDUT,62)

{TOTREMUS D o d=4s ISTAGE D, (TITCSTEI) =L, ISTAGE)

D0 260 T=1,NSRCF

WeLTFLIOUT, 15

) TRNSMNET) , PMOUTH(T)

Nn 255 =1, ISTAGE

WRTTF{JOUT ,2

62) PDIF(L, 4}, PUCOST (.4}, TCOSTU R4 I ), DIFMTH(ELJ),

COYRFM{ Ty S ) KERANK (T, J)
2672 FORMATHESFL5.4,15)

CONTINUE

260 CONT INUF

&
210

ng 275 I=1,NUM

WRITE(JOUT (273 MLFINSRCEToJ 1o d=1s 430, KNDXEEY L ESFINCT) ,FINREMIL)

FINCSItL)
FORMAT(42AL,?

275 CONVINUF

109

135
107

A

GO 103 800
READ C OMMAND

TFLKEYRPD .GT.
RFEFADIJINLL) NS
IFLIPL.EQ.1)
IF{IP2.EQ.1) L
IF(IPA. FQ.L) L
IFLIP4.FQ.1 ) L
IFINTLF.EQ.Q)

15,2F15.4)

0) GO TO 300

RCE, OTHURRA, OTHRUL 4 NYLE, IPL, IP2, 1P3, 1P4
ODURB= ,TRYE,

O0DRNC=.TRUF.

NDRCP=. TRUF,

4UAL =.TRUE,

GO YO to7

ND 105 T=1,NTLE

READLIIN, 2K
CONTENUE
IFIOTHURB,.GE .
IFIOTHURAL.FQ.2
[FINTHRULL.GE. 1
IF{OTHPUL .GEL2
{FLOTHRUL .ED.3
IPi=0
1p2=2
1P3=9)

P4=0
IpP5=)
1P6=0
IPr=0
NURRA=0
NRUCRP =D
NRUMCP=0

N0 183 F=1,MSR
NPOS{T)=1
RFADCIIN, LDV (S
« (SURFFALL,
IFCITYPLTDY L EO

TITLE(T,J)ed=1,40)

)} READ{JIN, 8} TLEURI(IDY »I=L,12}
) READUJINGA MTLEUR2(J),d=1,12)
)} READ(JIN,BI(TLERULLI) o J=1,12}
) READCJIN, 8IITLERUZLI ) d=1,412)
} READ{JIN,BI(TLERUZ{I), d=1,12)

CE

RCE(Tod)od=1,208 ), ITYPUE),APOF (T ), LAUNIVL T, 1) ,d=1,2)

J)ed=1 3
L1 G T 16D

IFCITYPIT).EQ.2) GN VO 149

HERE FOR

URBAN POINT SOURCFES

IF(LONURRBY GO TO 1RO

LFLLTYP(TIY.GT
1P3=1P3¢1
MURRB=NURS +1
RFAI(IINGES)
60 T 189

.5) GO TO 120

PELOWLTP3),PCONC(L P3)
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740
241

242
243
244
245
246
247
248
249
250
251

252
2513
254
255

256
257
258
259
260
261

262
263
264
265
2606
2617
268
269
210
271

212
2713
274
2715
276
217
218
219
280
281
’8?

283
284
285
286
287
2R8
289
299
291

292
293
294
295
296
297
298
2499

~N O™

120

121}

122

123

124

140

&

150

L6C

170
£

180

309

-

HFRE FOR URBAN NON-POINT SOURCFS
READ(JIN, 15) UALURB
KONE=1TYP(1)-5
GO TA(121,122,123,124) ,KODE
1P4=1P4 1
UAL SELIP4&) =lJALURB
GO 0 180
IP5=1PS5+}
UALC (1 P5) =UAL URR
GO TO 180
I P&=T PE+Y
W2UAL L TP 6) =uaLurpd
GO 10 180
1PT=1PT+1
W2UAL 20 1P 7Y =UALURS
GO TN 180
HERE FOR RURAL CROPLAND SOURCES
NRUCRP=NRUCRP+]
AUNIT (£,2 ) =AUNIT (1, 20 %1000,
1P2=IP2+]
IFILODRCP) GD TP 150
CRPLND=AUNIT (1,1)%100 .9
READ(JIN, 42) USLERL1P2) » USLEK (1 P2) JUSLELS (1P2),USLEC(IP21,
USLEP(1P2), RATIO(IP2)
SOELSTUIP2 ) =USLERLIP2 }+USLEK (TP2)$USLELS ([P 2)*USLECL IP2)*
USLEP( IP2)
SOILS2(IP2 )=SOILS LUIP?)%2.243
TILER(1P2) =SO1LS241 P21 %CRPLND
GO TN 1RO

TFL.NOT. L4UALY GO T 180

READ(JIIN, 151 HaUALLIP2)
GO Y0 180

HFRE FOR RURAL NON-TROPLAND SOURCES

MRUMCPsNRUNCP ¢1

Ie1=1Pt 41

IFLLODRNC)Y GO YO 170

READ{JIINGOZ IGRASALIPLY UALGEIP L), WENDALIPL) ,UALWEIP L) 4 W3DTALIPL)
s WIUAL 1LTPLY ,W30TAZEIPL] o WAUALZ2 (IPL), WIDTAI(IPL),W3UAL(IPL)
LODRNITIPL)=GRASA(IPL}*UALGLIPL)

LODRNZ (1P )=WLNDALIPL)*UALWLIP L)

IF{OTHRUL.FN. D) GO TO 180
LODIRBCLP L I=W3OTAL(TPLI*WIUAL LCIP L)

LODZWILIPLY =IOTAZUIPLI*WAUAL2 (IPL)
LOD3W3(IP L =W3O0TAS(IPL) = W3UALILIPLY
GO 1N 130

READCIING 62)LODRNLIEIPLY L LODRNZ2(IPL) ,LODIW3(IPE) LOD2WILIPLY),
LODAWR(IPL)

CONT INUF

LINPUT=, TRUE,
6N 1O ~rOO

TO READ CONTROLS

READ(JIN,207,END=46432) ALPTST
TF{ALPTST LNF. ALPHALY GO T0 3100



LL

300
301
302
an2

3105
306
Iny
3C8
3179
312
31l
312
33
314
315
316
37
ER R
319
220
321
32?2
323
324
325
326
327
328
329
330
331
332
333
334
335
336
337
338
339
343
341
342
343
344
345
346
347
348
349
350
351
352
353
354
355
END 0OF FILE

Inel

325

340
353

-
»

READ(JINLLY IPL,IP2,1P3,ISTAGE
IFLIPL.FQ.1) URBCTYL= ,TRUE.
TF{IP2.60Q.1) RULCTL=L.TRUF,
IFCIP3.FQ. 1) LRANK =.TRUE.
IFUISTAGELEQ.D ) GO TN 729
DO 350 J=1,I1STAGE
IP1=0
P2 =2
N0 340 [ =1,NSRCE
ITCITYPLEY.EQ.E) GO YD 340
READLISINGIS)Y CTLODUL, J)
IFIITYYPLLDLFQL2Y 50 10 325
HERE FOR URDAM & POINY SOURCES
I1PL=1PL +l
READCIING62VCTLFLWETPYE , 0 yCTLONCIIPL, U} ,STMARALIPL »J),
£ STMCTHLIPL S ), COMARACTPL, B}, COMOCTLUIP LI}, OTLARALEP L, ),
E OTICTLOEPT oJ) yOT2ARACIPL, B),002CTLLIPL,J)
GO TO 340
HERE FOR PURAL CROPLAND SOURCES
1P2=1pP2¢1
READ(IIN, 62 HCTUSLE(S P2, 1P3),0P3=1,5),SDILCLLEP2,4),
6 SNITC20IP2, ), CYLERD{IP2,4 ), CTLE(IP2, ), CUALWSLIEIP2,J)

CONY INUE
CONTINUE
HFPE TO READ RANKINGS
READUJING272) ALPYST
LFCALPTST JNE. ALPHAZ2Y GO TO 400
READISIN,Z252) NUM, TOTLO0, TOTMTH
READIJIN62V(TOTREM{S ), d= 1L, ISTAGE) {TOTCST(J) ,d=1,ISTAGE)

ne 36C¢ I=1,NSRCE
READCJIN, 15) TRNSMN(T),PMOUTHIT)
BN 358 J=1,1STAGE
READUJING262) POIF{1,d),PUCOSTLL »d 2 YCASTUL +J) 2DIFMTHIT 4 S},
& CPUREMET,J),KERANKLT, 1)

355 CONTINUE

360

375

400
4072

CONT INUE

0N 375 I=1,NUM
READ{IIM, 2TOMUFINSRCOT J )y =1y 430, KNOXEL Y, ISFINCT) FINREMELY,
£ FINCST(D)
CONTINUE

GN 10 830

HWRITF{IOUT 422)
FARMAT{tOFRAROP IN INPUT/NUTPUT UF CONTROL VALUES?®)

702 wWRIYELIDUT, 7O1)

701

FORMAT (D DATA HAS NOT YEY BEEN INPUT*/)

CONTINUF
RETURN
CND
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The fourth source file is called

WTRCTL



6L

O D O D N e

[a el Ne e Nl

(8]

SURRDUTINE WIRCTLULIS ,KFYWRD,KMINTR, 1ER)

ROUTINE TN ACCEPT OF COMTROL STRATEGIES FOR WATERSHED
IS - STAGE CODF  MAXIMUM IS 3 STAGFS
KEYWRD — [NPUT SWITCH CONTROLING PROGRAM FLOW TO ACCEPT
CONTROL STPATFGIES FOR URAAN (POINT E NON-POINT) SOURCES
AND RURAL CROPLAND SOURCES

e o o e o e o o o o o ool o o o ok ol ek e ok sl A ok o ook ok ok ook ok ookl ok ook ool ok R ok ol ok Rk ook K

ok ok

4

LOGICAL LINPUT,LODURR,ULNDRNC,LONRCP, LAUAL, LEINT, L INZ2,LINY L ING
LOGICAL URBCTLRULCTL,UCTLODI3)Y ,RCTEND () JUPRCNT ,UXPONT,, RPRONT,
& RXPCNT,URBCST RULCST

INTEGFR OTHURA ,OTHRUL ,SRCE(210,28),TYPCND(9,12),0PTVAL(8)
DEIMENSION 17YPL210) ,NPDS(210) ,AUNTIT(21042) KTITLE (%4401,
L SURFEA{210,M),CYL0ODE210,3), CYYSLEL3, 30,5}

DEMENSTON STMCTL(30,3),5TMARA(30,3),COMCTL(3D,3),COMARAL3D, 3),

A OTICTLI30, 31, 0F1ARAC30,31,0120TLL30,3),072ARA(3D,3)
NDEMENSION PFLOW{30), PCONC(30),UALS(30),UALC(30),W2UAL 1L 30},
& W2UAL 2030}, TRNSMN(210)

INTFGER TLEURL(L2),TLEUR2( 12}, APOF (210}, AREACNC 4) JUALCON(4)
DIMENSYON USLER(30) ,USLEK (33 ) ,USLELS (30 ),USLECI30), W4UAL (30),

y USLEP(30), SOILS1(30),S0ILS2(30) (TTLER(30),RATIO(30)
NIMENS TON PDIF(200,3)1,TCOST(210,3),PUCOST(210,3)

COMMON /WTRIO/  EN,1OUT, NSRCE JKTEVLE ,NTLE, NURB, NRUNCP, NRUCRP
COMMNN ZWTRTF/ L INPUT,LODURB o LODRNC (LINL,LEN?,LIN3,LIN4,OTHURA,
£ ATHRUL , LODRCP , TYPCOO, JIN, JUUT o L 4UAL, KOUT

COMMON  JWRKSHL/ SRCF,ETYP,NPOS,APUF, AUNIT ,SURFEA, TLEURL, TLEJRZ
CAMMON /WRKSH2/ PELOW, PCUNC,UALS ;UALC  W2UAL L, W2UAL2

COMMON /WRKSH4/ USLFR,USLEK,USLELS,USLEC,USLFP, SOILST,
& SOTLS2, TTLER,W4UAL RATIO

CNMMON /WRKSH6/ PDIF, TCOST, PUCDST, TRNSHN

COMMON /WTRCON/ UCTLOD,RCTLOD,URBCTL 4RUL CTL UPRCNT , JXPCNT . RPRCNT ,
& RXPCNT,0PTVAL ,NOPT ,URBCST ,RULCST , AREACN, UAL CON
YEMENS ION CTULFLW{30, 3),CTLCNCI 30,30 ,PCTIB) (APCTI4) ,UPCTL4)
JIMENSTON CTLEL30,3),S01LCLE30,33,S01LC2(30, 3}, CTLERO(30,31,
£ CUALUAL30,3)

COMMON /UBNCTL/ CTLFLW,CTLONG, CTLOD, STMCTL, STHARA, COMCTL
L COMARA,OTLCTt, OT 1 ARA, 07 2CTL, OT2ARA

CUMMON /RFDCTL/ CTUSLE ,CTLE,SOILCL+SOILC2,CTLERD,CUALWS

e o Aok e e deate Aok ol e e e o oo ol e ke ol e e ol ke b ok SOl ok obe e o ok o e e ok o e b R ROk ok Rk ok ke k& i
INTEGER OPTURB(S5) ,0PTRULIS),0PTOUT(A)

DATA OPTURB/'FLOWY, *CONC®, "AREA® ,*UAL *,*LOAD®/

DATA OPTRUL/TR *,0K %, 01S4,4C ¢, 1p v/

NATA TALNK/® '/

DO 1 E=1.8

PCT (1) =0.0

0P TOUTLIISTBLNK

HEAD ING ONTPUT DF STAGE OF CONTROMM

1ep=2

IFCIS.CT.3) RF TURN

IF (KFYWRD.EQ. L IMRITF(IOUT, 2} [S

FORMATOIHO,5X, *STAGF® .12, CONTROL STRATEGIFS FNR JRBAN SOJRCFS')
FFUKEYRRD FOL2MWRITE(INYT, 3) 1S

FORMAT(LHO 45X+ *STAGE® , 12,* CONTROL STRATEGIES FOR RURAL SIURCES')

ENTTUALLZE

NN 4 I=le4

APCT(11=0.9

UPCTLI)=C.L0

1S1=15-1

CPUL CTLIMICES  KFYWRD, 1F R}



08

[ e Wl

11

12

IF(TER.NE.O) RETURN
TF(KEYWRD.EQ.2) GO TD 11D

URPAN CONTROL STRAVEGIES

1ER=3

NMOUT=NCPTY

IC{NOPT.E£Q.0) NOUT =4

IF{LDIDURB AND. NOPT.FQ.0) NOPT=]
[TFI{LODUREB . AND. NOPY.EQ.0) OPTVAL{1)=5

D 5 1=1,NOUY

IF(NOPT.EQ.O) OPTVALLT)=I
K=0PTVAL (T)

OPTOUTLT ) =0P TURB(K)
CONT INUE

IF(.MOT.UPRCNT)Y GO TN 29
TFLUXPCNT) GO YO 20
HERE TO ENTER PERCFNT REDUCTIONS FOR SELECTED SOURZES

1=0 '
I=1+1

IFCT .GT. NOUT) GO TD 29I
K=CPTVALL])

IF(K.EQ.3) GO TO 11

IF{K.EQ.4) GO YO 15
WRITE(IOUT,10) OPYOUT(L)
READUIN, 46) PCY(K)

GO 7O 8

PPOMPY FOR AREA ¥ REDUCYIONS

IF(AREACN(1).EQ.0) GO YO 12
WPITF{IOUT, 111 ) OPTURB(3)
READLIN,46) APCTLL)

I=1+1

[F(l .GY. NOUT} GO YO 20
IF{AREACN({2}.F0Q.0) GO YO 13
WRITECTIOUY . LL2)0OPTIRAC(T)
REFADEIN,46) APCT(2)

I=1+1

[FLE LGT. NOUTE GN TO 20

13 IF(AREACNI3).FO.C) GO 10 14

L4

WRITE(CIOUT, LI3MTLEURY(INM) ,JNM=1,12),0PTURD{3)
PEAD(IN,46) APCT(2)

I=1+1

IFCL LGY . NOUT) GO TO 26

[F(ARFCACNI4).E0.0) GO TO 8

WRITECIOUT, 113V (TLFUR2 [ INM) ,INM=1,12) ,CPTURB ()
PEADCIN, 46 ) APCT LA

I=1+1

IFCT .GT. NOUT) GO TO 20

FORMAT (*DENTCR PFPCENT REDUCT IONS FOP NONPOINT STORM SEWER ',A4/
*OIN DECIMAL FORM (E.G. ENTER 25% AS 2501

FORMAT {*OENTER PERCENT RENDUCTIONS FOR NONPGINT COMBINED *,A4/
*OEN DPECIMAL FORM (E.G. FNTFR 257 AS .25) %)
FOPMAT(PORNIFR PFRCONT REDUCTIONS TOR *,12AL 11X, A4/
vUOIN DECIMAL FORM (F.u. FNTER 25 AS .25)°)

GO 10 A

PROMP T FAOR AL ¥ RFOUCTIONS

TF(DALCONGL) .FQ.0) GO TD 16

WRITECTQUT 1LY OPTURRLA)D

PEATUING 46) HPCTLLY
cI=1+L
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120
121
122
123
124
125
125
127
128
129
130
131
132
133
134
13%
136
137
138
139
140
L4t
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
i76
77
178
1 79

IFel .67, NOUYY GO TO 20
L6 IFIUALCONE2Y.EQ.0) GO TOY 17
WRETFEIDUTY,112) 0PTUPR(4)
READUIN, 46) UPITL2)
I=1+1
[F{L .GT. NOUTY GO YO 20
17 IF(UALCON(3).6Q.C) GO TH 18
WPITECIOUT , I3 ) (TLFREURL (UNM) ,UNM=1,12),0PTIRBL4)
RFAD(CIN.46) UPETL2)
=1+l
LELT JGT. NOUT) GO YO 20
19 F{UALCONL4).EQ. 01530 TO A
WRITECINUT y LIAVUVLEUR2UINM), UNM=1, 1L 2},0PTURB( 4)
READLIN,46) UPCT(4)
GO 10 8
L7 FORMAT (*OENTFR PERCENT RFDUCT IONS FOR SOJRCE *, A4/
& ' IN DFCIMAL FORM (F.G. ENTFR 25% AS .25)¢)
INITIALIZF
23 1P3=0
P4=2
IP5=0
1P6=9
1P 7=0
t0e11=0
[0PY2=0
0P T3=0
10PT4=0
1opTS=C
N0 22 I=1,NOPT
IF(OPTVALIT) .EQ.L) 10PTL=1]
[F(OPTVAL(I)LEQ.2) T0OPT2=t
TFLOPTVALLT).FQ.3) TOPT3=1
TE(OPTVALIT).EQ.4) 10PT4=]
LF(OPTVALLITIY.FQ.5) tOPTS=1
22 CONTINUE
TE(IOPTS.EQ.L JAND. NOPT.GT .1} RETURN
TF{.NOTLUXPONT JAMD. UPRCNT) GO TO 40
HERE FOR INPUT PROMPT (F SELECTED CONTROLS
TFINOPT.GT.L) GO TO 25
WRITELIOUTY,23) OPTNUTLL)
23 FORMAT{'IFNTER CONTROt VALUES FOR ',A4,' PER SQURCE*)
GN 10 40
25 TFINOPY.GT.2) GO TO 20

FF{LIOPTL.EQ.l . ANDLIOPT2 LEQ. L} ORUINPY3.ED. L AND IIPT4.EQ. L)

& GO0 Y0 27
WRITECIOUT, 26 J(OPTONT(T ), E=1,2)

26 FORMAT (' JENTER CONTPOL VALUES FOR *,A4,* OR ', A4, * PER SIURCE')

GO 10 40
21 WRITECIOUT, 28 HLOPTOUTIL) 4 1=1,2)

29 FORMAT{'OFNIFR CONTROE VALUES TOR Y4 A4,%,, A4, ' PER SNJURCE*)

GO 1O 4C

A0 IFINOPY . GT .30 GO TO 35
FTFEINPILEQ. L. ANDLFOPTAL.ENLLY GNP TO 33
WRITECIOUT, 3201OPTONITLT Y, t=1,2)

32 FORMAY('CENVER CONTRNL VALUES FOR Y,A4,°%, ', A4, * IR *,A4,

& ' PER SOURCE")
GN 17O 49
33 WRITRFLINUT,34)MOPTHUTILY ,E=1,3)

34 FORMATUCOFENTIR CONTROL VALULS 1 OR A4 ," NP Yy A&, 'y A%y

L % PEP SQURCE?)
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180
181

182
183
184

185
186
1R7

188
189

199
191

192

193
194
195
196
197

198

199
200
221

202
203

204
205
206
207
208

209
210
211

212
213
214

215
216
217
218
219
229
221
222
223
224
225

226
2?7
7?28
229
230
231

232
233
234
2735
236

237
238
239

60 10 40

35 WRITE(CIOUT, 37 )(OPTOUTIE)  1=1,4)
37 FORMAT{*DJENTER CONTROL VALUES FOR ¥, A4, %, %, A4, ¢ OR A4, %, 1, A4,

f

* PEP SDURCF?')
ACCEPT VALUES FOR CNONTROLS

43 DD 95 1 =1 ,NSRCE

&

6

41

44

46

54

56

5]

Al

513

64

6HS

67

IFCITYP(I).LEL2) GO YO 95
IFCITYPLI)LLELS ANDJTOPTELED.DLAND.INPY2 .3 .0. AND . IOPTS.EQ. D)
GO YO 95
TFUITYPLT)LGY WS AND JINPTILEQ. O AND L INPTAEQ. Q. AND.INPTS.EQ.D)
60 1O 95
TFCNOTLUXPOCNT JAND. UPRCNT) GO 10 44
IFLIOPTL.FQ.L.ORLIIPTZ2.FN.L) GO 1] 41
16=1-1
17=1-2
i8=1-2
19=1-4
IFUITYPCT).EQ.6) WRITE(IOUT,42)(SRCFLI6,J4)44=1,28)
TFUITYPOE)LEQ.T) WRITECIOUT, 42){SPCEL T, J),J0=1,28)
IFCTYYP(LI).EOQ.B8) WRITE(IOUY,42)(SRCE(18,J),4=1,28)
[FLITYPUIYLEQ.9) WRITECIOUY, 42) (SRCEL 19,4} ,4=1, 28)
WRITELTIOUT,42 ) {SRCE(T,J}),J=1,28)
FORMAT(1X,2841)
IFLITYPLI).GT .5) GO TD 65
HERE FOR CONTRODOLS FOR URBAN POINT SOURCES
{PA=1P 3+
IF(UXPCNT ) GO TO 54
IF{IOPTS.EQ.L) GO TO 60
IF(UPRCNTY GO TO 56
TFLI0PTL.EQ.L .AND. INPT2.EQ.1) GO ID 52
FFLIDIPLLEQ. 1) READIIN,46) CTLELWIIPY,IS)
IFCIOPT2.6Q.1) READ(IN, 46} CTLCNCUIP3,1S)
GO 10 58
READ(IN,46) CTLFLWIIP3,TS),CTLONCLIPE,IS)
FORMAT{(2F10.21)
GO 10 58
HERE FOR PERCFNT REDUCTION CALCULATIONS
IFLIOPTS .FQ.01 READUIN, 460 PCT(L1,PCTL2)
IF(IOPTS.FQ. L) READUIN,46) PCY(5)
IHCINPTS.EQ. 1) GO TO 60
LEUINPTL.FQ Y CTLRAIWCIPIL ISIsCTLFLWLIP 3, ISI-({CTLFLWE[23,15)%
PCTLL)}
TFCIOPT2.EQ.1) CTLCNOCUIP3, IS)=CTLONCIIP3, IS)-(CYLCNCLIP3,IS)%
PCT (21}
CTLONDC T, IS)=C TLFLW(IP3, IS} * CTLCNCUEIP?,IS) * 1382.0
6N TN 99
IFLUPPONTY GO 10 64
READCIN,, 46) CTLOD(T,L1S)
GO YO 90
CTLNDCE LIS)=CTLOOLT  IS)Y-LCTLODULE, ISIAPEY (S ))
GY T 9Q
HERFE FNR CONTROLS FOR URBAN NON-POINT SOYRCES
K=l 1Yypll)-5
TFUARPEACN(K)LEN.O AND. UALCON(K).ENQ.0) GO TO 990
[FUXPONTY GO TD T6
LFCIOPTS.FO.L)Y GG TN 85
LEGUPRCNYY GO 173 78
GO T0(ET,69,71,73).,K
HIRF FOR NONPOIMT CONTPOLS FOR STORM SEWFR
1P4=1P4+t



£8

240
24l

242
243
244
245
246
247
248
249
250
251

252

253
254
255
256
257

258
259
260
261
262
263
264
255
266
267
268
269
210
271

2712
2713
274
215
216
217
278
279
230
281
282
283
284
285
286
’?R7
288
289
290
291
292
293
294
295
296
297
298
299

{7

®

IFCARFACNCK)LFDL. L JAND, UALCON(K}.FQ.1) GO YO 68
FFCAREACN{K ) LFO L) PEADLIN, 46)STMARA(IP 4,1 5)
TFLUALCONGK) L F Q1) READLIN,A6)ISTMCTL LIPS, 1S)
G 1N 280G

68 READCIN,46) STMARA(TP 4, IS, STMCTL L IP4,1S)
50 1IN 2890

HERF FOR NONPOINY CONTROLS FORP COMBIMED SEWFR

69 [P =IP5¢]
TECAREACNIKILFOL LLAND UALCONIK) L EQ. L) GO TO T9
TFCARFACN(K )Y JEQ.L) RFADCEM,461COMARALIPS,1S)
O CUALCONIK) L FQ. L) READUIN, 46 1COMCTL(IPS, IS)
GO 19 282

73 RFAD(IN,46) COMARA(EPS, IS),COMCTLIIPS,1S)
GO 1n 282

HERF FOR NONPOINT CONTROLS FOR OTHER SDURCE #1

7L 1Ph=[PE¢]
If (AREACN(KILFQ. L JAND. UALCON(K).EQ.1) GO TO T2
TFCARFACN(K) .E0. 1) RFADUIN,46)0TIARA{IPG,]S)
TEIUALENNCK) LEQ, L) READ(IN,46)OTICTLIIP 6, S
GOV 10 7284
T? READ(LIM, 46) OT1ARA(IPG, 1S),0T1CTLLLIPG,1S)
GO T 284
HIERE FOF NONPOINT CONTROLS FOR OTHFR SCOQURCE
73 IPT7=1P7 +1
FFIARFACNIK)L.EQ.T AND. UALCON(K)}.ERQ.L ) GN TO 74
[FOAREACNIKY JFQ.1) RFADIIN,46)0T2ARALIPT,ES)
FFIUALCONIK) LEOQLL) READE IN, 46)0F2CTLLIPT, IS)
GO 10 286
74 READUIN, 46) QTZARALIPT, IS OV2CTLLIPT, IS
GO 19 286

#2

HFRE FOR T REDUCTIONS WHICH DIFFFR RETWEEN SOURCES

T6 {F{I0PTS.EQ.1) READ(IN, 46) PCTL{S)
[FLIOPYS.ENGLY GO TO A8
IF{AREACN{K).ED.]1 .AND. UALCON(K).FQ.1) GO TO 77
TFIAREACMEK D FO .1} READLIN, 461 APCT(K]
TELUALCONCK) L EN. 1) READCIN,46) UPCT )
GO YO 78
77 RFADUINGAG6) APCT K}, UPCT LK)
THF BELOW CONTROLS FOR 7 REDUCT 1ONS
78 GO TG(279,281, 283, k851,K
HERE FOP PERCENT PEDUCTIONS IN CONTROLS FOR
27Q 1P4=1pP 4+
TFUARFACNAK }.FQ.1) STMARALIPA, IS)=STMARALEP 4,1 S)
& {STMARA(IP4 LISIHEAPCT L))
[FCUALCONCK) .EQ. 1) STMCTLIEPG,1SI=STMCTLLIPS,L5)
£ (STMCTLUIPA, IS )IRIPCT (1))
282 CVEONLE,1S)=STMARALLPL, ES)#STMCTELIPS  1S)
ARG
HERE FOR PFRCENT REDJCTY TONS IN CONITROLS FOR
281 I1PS=IpSr]
1T CAREACNIK ] IO .08 COMARACIPS ,1SI=COMARALLIPS,IS)
g {COMARA LIPS 1S *APCT (2))
FFLUALCON(K) LFO. 1) COMCTLEIPS,ES)=COMCTY (IPS,15)
E LCOMCTLLIPS, ISIAUPCT (2))
PR2 CTLONCL ,1S) =COMARALEPS, [S)*COMCTL (1P, I5)
3 Ty o :
HERF FOR PERCENT REDUCTIONS IN CONTROLS FOR
283 IPA=IPEY )
TFUAREACNIK ) LEN.1) DTIARALIPG,1S)=0TIARAIIP6,15)
5, (OIVARACEPH , IS)EAPCT (3 1))

STORY SEWER

COMBINED SFWER

OTHER SOURCE #1



¥8

379
301
302
103
304
395
306
107
108
309
£ $4]
311
312
313
314
315
316
317
318
319
320
321
22
323
324
325
126
327
3129
329
330
331
332
333
334
335
336
337
338
239
349
341
242
343
344
245
346
347
348
349
350
351
352
153
354
355
156
357
359
389

e lel

f

TFCUALCONIK }.FQ. 1) OTICTLUIPG,IS)=0TICTLLIPG,ES) -
INTLCTLLIPS, IS IHIPCT(3))

284 CYLODEL,IS)=0TLARALIPH, IS)IEOFLCTLLIPS,1S)

285

P

»

3

GO 1O 90
HERE FOR PERCENT REDUCT IONS IN CONTROLS FOR OTHER SOURCE #2
[P 7=1P T+1

TE(AREACNIK)LEQ.LL) OT2ARALIPT, 1SI=0T2ARALIPT,1S) -
[OT2ARALTIPT,ISY*APCTLG))

[FIUALCON(K).EQ. L) OT2CTLLIPT,1S)=0T2CTLCIPT IS} -
(OT2CYLULIPT IS ¥IPCT LAY )

286 CTLODCT ,1S) =0T2ARALTIPT, 1 SIXOT2CTLLIPT, IS)

B85

96

99

a5

103

1¢3

1135

Lié4

115

127
117
125

GO Y0 on
IFLUPRCNT) GO YO RS
READ{IN,46) CTLODUI,ITS)
GO 10 90
CTLODUT, IS)=CTLOD{L, IS)-(CTLODL 1, IS 4P (T (5))
CALCULATE DIFFERENCT IMN LOANS BETWEEN STAGES
ITF(IS.EQLL) PDIFCE, LI=AUNIT{ L, 2)-CTLID(T, L)}
IT{IS.GTel) PORF(TIS)=CTLODCE, ISLI-CYLOD(T, IS)
CONTINUF
URBCTL=.TRUE.
KOUNTR =KOUNTR+ L
[ER=N
GO TN 999

RURAL CONTROL STRATEGIES

1fFR=13
[FILAORCP .OR. LAJALY} GO TO 103
G0 1O 195
FFENOPT.GT.1) RETURN
TF(NOPT .EQ.D) NOPT=1
IF(LODURB) GPYVAL(1) =8
IF(LAUAL)  OPTVALLL)I=T
NOUT =NOPT
NUSLE =0
TFINIPT.EQ.D) NOUT=5
pa tis I=1, NOUT
[FINNPT.FQ.0) OPTVALIL)=!
K=NPyvar{t)
IF{K.GT.5) GO TO L4
NUSLE =NUSIf+ 1
NPTOYT (1 3=OPTRUL (K)
GO "D 11%
1FIKLEN.6) CPTOUTHT ) =1RALNK
IFIKL.EQ.T) OPTDUT(1)=0PTURAL 4}
IFIK.FQ.3) OPTOUTLE) =NPTURBIS)
CONTINUE
HIFRD YO ENTER PFRCENY REDUCTIONS FOR SELEC TED CONTROLS
IFL.NOT.RPRCNTY GO TO 125
{FIRXPCNT) GO TD 125
N0 120 1=1,NOUT
M=0P TVAL(T)
[F(M NE.6) WRITELIOUT, 1) NPTNBT(T)
TEM.FQ.6) WRITFLIOCUT, LT
READCINJA46) 2L TIH)
CONTINUE
FNRMAT(*OFNTER PERCENY REDUCTIOGNS FOR SNURCE EFFICIENCY RATIN®)
Kl=noeyvar(t)
K2 =OPTHVAL(?)



a8

2
1

360 K3=0PTVAL( 3}

361 K& =0PTVAL(4)

362 IFC.NOT.PXPCNT L AND. PPRCNTY GO YO 140

363 C HERE FOR PROMPY FNR ENPUT NF SELECTED CONTROLS

364 i1=0

365 IF(NUSIE.GY.0) WRITILIOUT,127)(0PTOUTLL), I=1,NUSLE)

166 L2717 FORMAT (*OFNTFR CONTROL VALUES PER SOURCE FOR *,4(A24%,') A2)
367 TFIMISLE.GT.O) GO TO 142

368 130 IT1=17+1

369 IFCET LGT LNOUTY GO TO 200

370 TFLOPTVAL (IT).EQ.A) MRITFL IOUT,132)

371 132 FORMAT(*OENTFR CONTROL VALUES FOR EFFICIFNCY RATIQ PER SOURCE®)
372 IF(OPTVALLIT ) NELO) WRITEL IQUT, L34) OPTOUT(ITY

373 134 FORMAT( OENTER CONTROL VALUES FOR *,A4,* PER SOURCE?')

374 C BEGIN CONTROLS

375 140 1P2=0

316 NN 195 [ =1,NSRCE

317 ITLYTYP(I).NEL2) GO YO 195

ars 1P2=iP2+1

379 TF{NUSLE.FQ.O0) GO 7O 179

380 C HERE FOR INPUTY OF USLE COEFFICIFNTYS

381 TF(RXPCNT LOR. NOT. RPRCNT) WRITELIDUT,42){SRCELT,4),0=1,28)
382 IF{RXPCNTY GO TO 150

383 IF{PPRCNT)} GO YO 154

184 IFIMUSLE.FQ. L) READ(IN,155) CTUSLE(IS,IP2,K1)

385 IF(NISLE.EQ.2) READ(IN,155) CTUSLECIS,IP2,KL} ,CTUSLE(IS,1P2,K?)
386 TFINUSLELEQ.3) READ(IN,155) CTUSLELIS, IP2,K1) ,CTUSLE(IS,IP2,K2},
387 [ CTUSLE(1S,1P2,K3)

348 IF(NISLELEQ.4) READIIN,155) CTUSLELIS,IP2,KL) »CTUSLE(IS,IP2,K2},
389 A CTUSLE(IS iP2 (K3),CYUSLELIS ,1P2,K4)

39C . IF(NUSLE.EQ.S) READIEN, IS5 {CTUSLF(IS,IP2,K0O),K0=1,5)

391 155 FORMAT(S5FLN .2}

392 GO TN 160

393 C HERE FOR PERCFMT RFODUCTION CALCULATIONS

394 157 [F(NUSLE.EQ.L} READCIN, 1551 PCT(K1)

39% IFINYSLE.EQ.2) READ(IN,ISS) PCT{KL},PCT(K2)

396 TF{NUSLF,EQ.3) READUIN,155) PCT(KLY,PCTIK2) ,PCY(K3)

397 TEINUSLE.EQ.6) READLIN, LI5S ) PCT(KLE,PCT(KZ),PCTIK3)WPCT(K4)

398 IFENUSLELEQ.5) REAND{TN,155) {PCTLKO) 4KD=1,5)

399 154 CTUSLECIS, IP2,KE)=CTUSLE( IS, P2, KI)~{CTUSLE(IS,IP2,KL}*PCT(KL))
4730 TFONUSLE LFQ.LY GO TO 15D

401 CTUSLECIS IP2,K2)=CTUSLFCTS,IP2,K2)=(CTUSLF(IS,IP2,K2)*PCTIK? )}
492 IF{RUSLELEN.Z) GO TO 160

403 CTUSLE(TIS o1P2 K3V =CTUSLFIISIP2,K3)~LCTUSLECIS, IP2,K3 ) *PCT (K3}
406 IF(MNISLELEQ.3) GO TO 160 :

405 CTUSLFLIS o 1P2 4 Ke)=CTUSLE(IS ,IP2 ., KA)I-(CTUSLELIS,IP2,X4)1%¥PCT (<4} )
406 TFINUSE FOFQ.4) GO 1O 169

407 CYUSLECIS+ IP2,KS F=CTUSLECLIS,IP2,KS)-({CTUSLELIS(IP2,KS) #PCT{KS))}
408 G CALCULAYE SOIL LOSS

409 160 CRPEMOD=AUNIT(I,1}*100.0

410 SOILCLOIP2,, IS)I=CTUSLFLIS, P2, 1)

411 DO 165 J=2,5

412 SOICHLIP2, IS)=SOILCHLIP?, ISYHCTUSLELIS (IP2 4 J)

413 165 CONTINUF

414 SOLLC201P2,1S) =SOILCLAIP2,1S) * 2.243

415 NDIFRNC=CTLERNLIP 2, 1S}

416 CYLTROCEIP2.ISY=SOILC2{]I"2,1S) * CRPLND

417 DEFPNC=DIFRNC - CTLEROUIP2,IS)

418 CTEONE B ISY=CTLODEL, ESI-ADIFRNCHRAYINIIP O} XCTLELIP2,15))

419 50 10 1990



98

420
421
472
423
424
425
426
427
428
429
430
431
432
431
434
435
436
437
438
439
440
441
442
443
444
445
4406
447
448
449
450
451
552
453
454
455
456
457
458
459
460
461
462
463
Hhb64
465
466
46T
468
469
470
471
412
4713
4714
475
476
477
478
479

-

aNelaBRaleNel

1N

187

182

184

192

19%

HERE DR INPUT OF FFFICIENCY RATIN
LF(OPTVAL{IT I.NELG) GO TD 13D
IFLRPRONTY GN TH 175
READUIM, 155) CTHE(EP2,15)

GO 1 178
IFCNOT.RXPCNTY GO TO 176
PEANLIN,155) PCTLSG)

6 CTLROIPZ ,ISH=CTLELIP2,IS)—(CYLE(IP2, IS 1%PCT(5))

CRPLNND=AUNIT( T, 1)%100.0
TFLIS.EQ.L) DIFRNC=TTLFREIP2)-CTLERO(IP2,1S)
IF(ISJNELL)Y DIFRNC=CTLEROEIP? , [SLY-CYLFROUIP2,1S)
CTLONCT, ISI=CTLODL L, IS)-(NDIFRNCHRATIO(IPZ)CTLE(IP2,15))
GO 10 199
HFRE FOR INPUT OF FITHER LOADS OR UAL
FECOPTVALLIT ) LEQ B GO TN 185
IF{RPRCNT) GD TO 182
RFAD(UIN,155) CUALWALIP2,1S)
GO 10 184 .
IF{RXPUNT) READ(IN,155) PCT(T)
CUALAGU TP 2y IS)I=CUALNALIP2, IS)~{CUALNALIP2 ,ISI*PCT(T))
CTLODET, ISY=AUNIT UL, LI *CUALWGEIP2, IS )
GO 10 190
IF(RPRCNT) GO TO 187
READ(ING155) CTLOD(I,IS)
GO 10 190
IT(RXPCNT } RTADCIN, 155) PCY(8)
CTLON(T L ESI=CTLND( L, IS)I-LCTLOD(T, ISIXPCY (8))
SCALE CONTROL LOADS & CALCULATE LOAD D(FF&PENCFS
CYLOOD(L IS )=CYLOD(T, IS }*1000.
TFUIS.EQ. 1) PDIFELIQL) =AUNITLT,2)-CTLOOLE, L}
TFCIS.GT 1) POIF(TISI=CTLODLT L ISL)-CTLOD(T ,IS)
CONTINUE
TF(NUSLF.GT. D) T T=NUSLF
NYSLE=C
50 10 130
DONE
fULCTL=,.TRUE .
KOUNTR=KOUNTR+1
{FR=0
RETURN
END

SURRNUT INE CTLIN'(!gvKEVWRDrlEP’

ROUTINE TO INITIALIZE CONTROL STRATEGY VALUES AT INITIAL STATE
R PREVIOUS STAGE OF CONTROL S
TER = 1 IF NO INPUT DATA EXISTS FOR KEYWRDO SOURCE

ok ook e Ao o sk e o ool e o ol s ol ok sk kol e i ok ok b kR Ao ok ok ke ok b ok ok ok ok ok kR R ko e kR kK &

LOGICAL LINPUY, LODURA,LODARNC ,LODRCP LA4UAL, LINL, LEIN2,LIN3, L IN4
LNOGICAL URBCTLLRULCTL,UCTLOD(3),RCTLONE 3} ,UPRCNT (JUXPCNT, RPRCNT,
£ RXPCNTY yURBCST,RULCSY
INTEGER OTHURH ,OTHRUL 4 SRCE(210,28),TYPCODI9,12),0PTVALLS)
DIMENS ION 1TYPQ210}1,4P0S( 210, AUNTT{210,21,KTI TLE(4,4010,
& SURFFA(21C,3),CYLODL210,3),CTUSLF(3,30,5])
DIMENSTON PRLOAE30), PCONCL30) ZUALSE20) ,HALC (30 ,w20ALLL30Y,

f, WPUAL2(30), TRNSMN(210)
NEMENSION STMCYLE3D,3) ,STMARA(3D,3),COMCTLINL (3),CNHMARALDYD, D),
& ATICTILL30,3),0TLIARA(G,3) ,0T20TLEND,3) ,0T2ARA(3N 1)

INTFGER. TLEURL L2 ) ,TLFUR2 (12 ),APOF(210), ARFACNL 4} ,UALCON(4)



L8

410
481

482
483
404
485
406
4nT
«88
489
499
491

492
493
494

495
496
497
498
499
500
501
502

593
504
505

506
507

508
509
510
511

512
513
514
518
516
517
518

519
520
521

52?7

5213
524

525
526
527

528
529

530
531

532

533
534
535%

536
537
538
5319

c

C
3

C
S

C
1t
12

C

7

B

NIMENS TN JSLFRO30), USEEKE 3G ,USLFLSE30) ,USLEC (30} 4 W4UAL(30),
USLFPE30),SOILSL(3D), SOILS2(303),TTLERL30),RATINE30)
DIMENSTON PRIF(210,3),TCUST{219,3),PUCOST(210,3)

£

COMMNM
C OMMON
[
COVMIN
C OMMAON
COMMIN
A
COMMNON
COMMNN
£

/HWTR IO/
IWTRTF/

FHWRKSHL/
JHRKSHD /
IWRKSH&G/

JTHRKSHE/
JHTRCON/

IN, INUT,NSRCEKTETLF (NTLE 4NURB , NRUNC Py NRUCRP
LINPUT,LDDUPB.LQDRNC.LIN[,LlNZ.L!V3.LIN4,H[HU1R,
OTHRUL,LODRCP, IYPCON, JIN, JOUT, L4UAL, KOUY

SRCF, ITYP, NPOS,APOE , AUNLT,SUTFEA, TLEURL, TLEUR2
PFLOW PCONC,UALS yJALC, W2 JALL, W2UAL 2
USLIFR,USLEK,USLEL S, USLIC ,USLEP,SOLLSL,

SOt S2, TTLER,WAUAL,RATIO

POLF, TCNST,PUCOST (TRNSMN
UCTINDRCTLAD ,URBL T yRULLS TL ¢ UPRCNT JUXPCNT s RPRCNT,
RXPCNT ,OPTVAL ,NOPT JURBLCST y RULCST, AR FACN, UALCOIN

NIMENSIIN CTLFLW(30,3) ,CTLCNC(30,23)

DIMENS TON CTLE(30,31,S001C1{39,3),S0KL.C2130,3),CTLERDL3D,3),
CUALW4A(30,3)

COMMIN JUBNCTL/ CTLFLW,CTLCNCCTLOD, STMC YL, STMARA,COMCT L,

£

£

COMARA, DY LCTL, DTLARA, OV 2CTL , 0T 2ARA

COMMON /RFDCTL/ CTUSLE,CTLE,SOILCYL,SOILEC? ,CTLERD, CUALWA
€ Aokotok R0k # g0k Kok ok oK fok ok b sk ok ot R ok oK ool R oK Rk ook ok dolok Rk e kR ok bk kb Rk Kk k

TER=1
IS1=1S

-1

IF(KFYWRD.EQ.2Y GO TO 20
HFRF FOP URBAN COMTROLS
IF{NUPH.[Q.0) RETURN

1P3=)
1P4=
P5=0
1P6 =)
(p7="

DO 10 I=1,HSRCE
IFLITYP(I).LE.2) GO YO 10
IFLETYPLIY.GT.5) GO TO 5

HERE FOR POINT SOURCES
103=1P3+]
IFCIS.GT.1) GO TO 3
CTLELW LIP3, L) =PFLOVWLIP])
CTLCNC(EP3,1) =PCONC(IP3)

GO 10

Q

CTLFLW{IPI, IS I=CTLFLW(IP3, IS}
CTLOCNC(IP3,ES)=CTLCNCEIP3,1SL)

GO 10

Q

HFRE FOR NON-POINT SOURCES
K=1TYPt1) - 5
GU TO(LLy 14417421 ),K

HERE FOR STORM SFEWER
1Pa=1P 4+
IFCIS.GT.1Y GO TO 12
STMARA(IP4 1) =AUMIT{1,1)
STMCTLE TP4, L)=UALSLIPA)

GO 10 9
STMARALIP4,15) =STMARA(IP4,[SL)
STHMCTLUIP4, ISI=STMCTLLEP4, ISL)

GO TQhr @
HERE FOR COMBINFD SEWER
IP5=[P5¢]

IFCIS.GT.E) GO YO 1S
COMARALIP S, 1) =AUNIT(T 1)
COMCIL TIPS, L I=UALCLIPS)
o0 1o



88

540
541
542
543

544
545
546
5417
548
549
550
551

552
553
554

555
556
557
568
559
560
561

562
5673
564
565
566
567
56R
569
5710
571

5712
573
574
515
576
577
ST8
519
580
581

582

587
584
585
586
5871

588
5A9
590
591
592
593
594
595
594
597
598
599

o

laNeXalhe)

15

[

[ 85]

21

2?

23
25

30

80

COMARALCIPS, IS)=COMARALIPS, [S1)
COMCTLUIPS . [S)=COMCTL(IPS,1S1)
GO 10 9
HERE FOR OTHER SOURCE 41
[P6E=1P6HE]
TFUIS .GT.1) GO 10O LA
OTLARALIPE, LI=AUNIT LI, 1)
NTICTLEIP6, 1) =W2UALL (1P6)
GO T @
OTLARALIPOE, I1S)=0TLARALIPG, IS1 )
OTICTLIIP6,1SY=0TICTLLIPH,1S1)
GO TN 9
HFRE FOR DYHER SOURCE #2
IP7=tP7+1
IFCIS.GT .1 ) GO TO 22
OTZARALCIPT o 1) =AUNIT{ 1,1 )
OT2CTLEIP T, Li=W2UAL20IPTY
GO Y0 9
NTZARACTIPT IS)=01ZARALIPT,ISL)
OT2CTLOIP T, ES)=0T20TLLLPT,1S1)
CORRFCT SCALING
FRLIS.EQ. 1) CTLOD(T L) =AUNIT(1,2)
[FCIS.GY.1) CYLOD(L, ISI=CTLOD(E,1S1)
CONTINUE
6N 1N 8Q
HFRE FOR RURAL CONTROLS
IF {NRUCRP.FQ.0) RETURN
1P 2=0
DO 37 I=1.NSRCF
ITFCITYP{TI.NEL2Y GO TO 3]
[P2=1P2¢+1
FE(IS.GT.L) GO TO 23
CTUSLE(LIP2, 1Y =USLER{IP2)
CTUSLELY, (P2, 2)=USLEXLIP2)
CYUSLF(1,IP2,3)=USLELS(IP2)
CYUSLEE L,1P2,4) =USLEC(IP?)
CTUSTFLL,IP2,5)=UStEPLIP2)
CTLERDLIP? ,1)=TTLEPR(IP2)
CTLECIP?2,11=1.0
CUALWG LIP2, L )=WaJAL L IP2)
CTINDUL,1)=AUNEY (T ,2)/1000.
6o 10 30
DO 25 J4=t,5
CTUSLE(IS 1P2,J)=CTUSLELISL,1P2,)
CILFROCUIP2, ISI=CTLERDLIP?,1I51)
CTLECIP2,IS)=CTLE(IP2, 1IS1)
CUALRGUIP2,1S)=CUALWALIP2,]51)

CTLODT L IS)=CTLOD(T, IS1}/10D0.
CONTINUF
DONE
[ER=)
RETURN
END

SURBRMUTINE WIRCSTUIFLAG yKEYURD LIS 4KOUNTR,TFR)

ROUTINE TC ACCEPY INPUT NF COST OF CONTROL DATA
TFLAG = 1 If COSYS DIFFER BETWFEN SOURCFS
PR =L IF MORE THAN 3 STAGES OF COST JATA REQUESTED



68

600
601
602
603
60%
605
606
607
60R
609
619
611
612
613
614
615
616
617
618
619
620
621
622
623
624
625
626
6217
528
629
639
631
632
633
634
635
636
637
638
639
640
641
642
643
b4d
645
646
647
648
649
650
651
652
653
654
655
656
657
650
659

= 2 1F INPUT NATA DNES NOT EXIST
KEYWRD = 1 FOR URRAN (DSTS
= 2 FOR RURAL CASTS
koo ol R Rk Aok IOk Rtk R R R R R R R R A OR R R RO R R R R kR R Rk R ok ok Rk ok R
LOGICAL UINPUT,LNDURB I DDRNC, L NIDRCP ,LAUAL 4 INLLLIN2 ,LEN3,LINSG
tNGICAL URNCTL RULCILUCTLODE3 ), RCTLODE3 I, UPRCNT,UXPCONT ,RPRCONT,
|3 RXPCNT ,URBCST,rUtCSY
INTEGER SRCE(210,28), ARFACN{G4), JALCON(4),02 TVAL(B)
DIEMENSION EYYPL210) ,NPOS(210) ,AUNIT(210,2 ) ,KYITLEL4,4D),
. SURFEA(210,3)
INMTEGER TLFURL(12), TLFUR2(12),APDE(21D}
DIMENSION PRIF(21C,3),¥COSTL210,3),PUCOST(210,3 ), TRNSMN(210)
COMMON 7WTIRTF/  LIMOUT,LNDURB,LODRNC ,LINE,LIN2,LIN3,LING,OTHURS,
[ OVHRUL,,LODRCP,TYPCODN, SN, JOUT, L4UAL , KOUT
COMMON /WTRIO/ INSTOUT, NSRCF yKTITLE JNTLF ZNURB , NRUNC P, NRUCRP
COMMON /WRKSHL/ SRCE, 1ITYP,NPOS,APOEL,AUNT Y, SURFEA, TLEUR L, TLEUR2
CUMMON /HRKSH6/ POLE, TCOST PUCOST , TR NS MN
COMMNON /WTRCON/ UCTLOD,RCTLOD ¢URBCTL JRULCTL , UPRONT yUXPONT,,RPRCNT,
& RXPCNT,OPTVAL,MOPY ,URBCSY , RULCSY, AREACN, UALCIN
(koo s s o e o ook o e o o o ol e ok dk ok sk o ook ol e b ok ook ol o ok o ok ok ok ok ok ok o ool ok ok o o o e ool o e o ok ol o ol o e e ok o
1ER=1
IF(IS.GT.3) RETURN
[FR=2
IF(KEYWRD.FQ.1 .AND. NURB.EQ.O0) RF TURN
IFLKEYWRD,.FN.2 AND, NRUCRP.EQ.D ) RETJRN
FF{KEYHRD . FO. 1) WRITFLIODUT.S5) IS
IF{KEYWRD.FQ.2) WRITE(YQUT,H6) IS
5 FORMAT{*Q',SX,*STAGF',12,* COSTS OF CONTYROL FOR URBAN SOURCES®*}
6 FORMAT{*0?, 55X, "STAGE?, 12, COSTS 0OF CONTROL FOR RURAL SOURCES!')
1F{IFLAG.EQ.LY GO YO 27
ITIKEYWRD.FQ.2) GO T0 20
C HERE FOR URBAN COSTS FOR ALL SOURCFS
LL=LENGTH{(TLFURL ,12)
L2=LENGTH(TLEUR?, 12}
TFLOTHURBLEQ.O) WRITELINUT, 101}
[FLOTHURBLEQ. 1} WRITE{IQUT,L11) {TLEURLEJ),J=1,12)
IF{OTHIRA . FQ.2IWRIYECINUT, 12V TLEUR LG B) 4 J0=1,02) 4 {TLEUR2 () 4 J=1,12)
17 FORMAT{'OENTER PER UNIT COSTS FOR POINTSTORM,COMBINED SDURCES!)
11 FORMAT(*QFNTER PER UNIT COSTS FOR POINT ,STORM, COMBINED, *,12A1,

PV ™

£ ' SOURCES*)
12 FORMATI®* DENTIR PER UNIT COSTS FOR POINY,STORM, COMBINED, *, 1241,
£ ‘v 'y 12A 1,0 SOURCFSY)
C INPUT OF COSTS

PEAD(ING15) COSTL,CNST2,£0S8Y3,C0S8T4, COSTS
15 FORMATISFLI0.0)
GO 10 2D
C HFRE FOR PURAL COSTS FOR ALL SOURCES
20 MRIVELINUY, 22)
72 FOPMAY (*HENTEP PER UNIT COSTS FOR RURAL SOURCES®*)
RLOADLIN,25) COSTH
25 FORMAT(FLEDN .7
GO 10 10
C HFRE FOP (OSTS WHICH VARY BETWFEN SOURCES
27 WRITELIOUT,28)
28 FORFAT(CCENTER PFR UNIYT £OSTS PER SOURCE?)
33 N0 S0 I=1,NSRCE
IFOITYPLIY.FQ.L ) GO TN SN
[FLTTYPLI)LEQL2.AND KEYWRDLFQLL)Y GO 10O 59D
TECITYPE ) JNF .2 JAND LKEYWRDLEQL 2) G} TN S0
1FLIFLAG.EQ.N)Y G0 T1) 35

.




06

660
661
662
663
664
665
666
667
668
669
670
671
672
673
674
675
676
677
678
679
680
681
682
683
684
685
686
687
688
689
690
691
692
693
594
695
696
697
698
699
7900
701
102
103
T04
705
106
7
108
709
710
711
712
7113
Ti 4
715
716
TL7
718
719

(%]

oS5,

[akaNel

3?2

35

49
50

1¢

59

62

(3
&

€

WRITELTOUT,321USRCFUT,J),4=1,28)
FORMAY (1X,28AL)
READ(IN,25) PUCDSTLT,IS)
GO TN 40
IFUIYYP{I).FQ.2) PUCOSTT, ISI=C0OSTO
IFLITYP(E).GEL3ANILITYPLI)LLELS) PUCOSTIT,IS)=CNSTL
IFLITYP(I).EQ.6) PICOSTLE, 1S)=COST?2
IFCITYP(T . EQ.TY PUCOST (I, ISI=COSTI
TFCITYPUT)LEQ.A)Y PUCOST(E,1S5)=C0OST4
[FCITYPLT) LEQ.9) PUCOST (I, IS¥=COSTS
TCOSTEL IS =PUCOST{I,ISI*AUNIT (I 1}
CONTINUE
DONE
[FIKEYWRD.EQ. 1] URARCST=, TRUE.
IF(KEYWRD.ENL.2) RULCSY=L.TRUE.
KOUNT R=KOUNTR+1
{ER=0
RETUPN
END

SUBRIUT INF WTR TRNIKPOS)

ROUTINF TO ALYER EFFFCTIVE TRANSMISSION RATES

LOGICAL LINPUT, LODURB,LDODRNC,LODRCP, LAJAL LINL,LINZ2,L IN3, L INA

INFFGER OTHURB,OTHRUL,SRCEL210,28),TYPCOD{9,12)

INVEGFR TLEURL(12),TLFUR2(12),APDEL 210)

DIMENSTION AUNIT(210,2),SURFEA(2LID,31,TRNSMN{210),PDIF(210,3),
TCOST( 210, 3}, PUCOSTI2L0,3) ,1TYPL210),NPOSI210),
KTITLE(4440)

COMMON /HTRTF/  LINPUT LODURDB, LODRNC L EMNL L EN2, LIN3, L IN%, OT HIRB,

NTHRUL yLDDRCP, TYPLOD s JIN, JOUT , LAUAL s KOUT , LRANK

COMMON /WRKSHL/ SRCE, 1TYP,NPOS,APOE,AUNIT,SURFEA, TLEUR L, TLEUR2

COMMIN JWRKSH6/ PDIF, TCOST,PUCOST ,TRNSMN

COMMON /WYRIOQ/ INgIOUT (NSRCEZKTITLE(NTLE NURB ,NRUNCP ,NRUCRP

WRITECIDUT,S5)

FURMAT L Y*DENTER EFFECTIVF TRANSMISSION PER SDURCE')’
IFIKPOS .FQ, O} GO TO S) ;
K1=KPOS

ML=ETYPLKPNS)

FF(M} FO.6) KL1=KPOS~-S

IF(MILFO.T) KLI=KPNS-6

TFIML.E0.8) K1=KPNS-7

IFIMLLFD. 91 Ki=KPDS-8

WRITECIOUT,LI0)(SRCE(KL ,3),3=1,2B8),{TYPCONIMI, J),4=1,12)
FORMATLIX,40A 1Y)

PEADLIN,15) TRNSMN(KPOSY

FORMATIF10.9)

a0 10 99

HERF IF KPS = 0 [.E., PROMPT FOP INPJT FDR ALL SIURCES

DO 67 F=1,NSRCE

MI=1YYP(})

WRITECINUT 10O SPOFUT, 0]y 0= 478 LTYPCUD (ML, ) 4 d=0 12}
READCIN,1IS) TRNSMNCT)
CONTINUP

« '




16

.

720 99 RETURN

121 END
122 I

:>723 SURRNUTINE WTRANK(IS)
124 c
125 C ROUTINF TN RANK CONTROL SYRATEGIES BY COST EFFECTIVENESS
T26 C
127 € gt Aokl ok ol ook ook e ook ook ok o o ook e sk o b oo o o o 2 ok At e K okl R R ok K ok O Ok K
728 DIMENSLON CPUTMP {5401 K ERTMP (547 )
729 LOGICAL LINPUT,LONURR ,LODRNC s LODRC P, LAUAL L INL ,LIN2, L EN3, L ING
730 LGGICAL URRCTL,RULCTL,UCTLODI3) ,RCTLODE 3) 4 UPRCN T, UXPCNT,RPRCNT,
731 f RXPONT JURBCST JRULCST , LRANK
732 INTEGER OTHURB ,OTHRUL,SRCE (210,28) , TYPCODE9,12) ,OPTVALIR}
733 DIMENS [ON £TYP(210),NPOSI21), AUNET(210,2),KTITLEL 4,40},
134 £ SHRFFA({210,3},CTLND(210,3),CTUSLE(3,37,5)
735 DIMENS ION STMCYL (30, 3}, STMARA(30,3) ,COMCTL{30,3) ,COMARA(30,3},
136 £ OTLCTL{30,3), 0TLARA(30,3),07T2CTLI30,3),072ARAE 30,3)
737 DEMENSINN PELOWI30) , PCONC{3D) U ALS (303, JALC (3D ), W2UAL 1 {30},
738 £ H2UAL 71300, TRNSMN(210)
739 INTFGER TLEURL(12),TLEUR2 (12), TLERUL (121, TLERY2{12), TLERU3(12),
740 £ APDEL210), APEACN( 4) yUALCONE %)
741 DIMENSTON GRASA{30),UALG(30), WLNDAL3D),UALWI 30} ,430TALL30),
747 3 W3UALL{30) yW3UAL2{30),WIUALI(30),W3 0T A2(3D},W30T A3(30)
743 REAL LODRNL(30),LODRN?2(30),L0D1W3L 30),L0D2W3(30) ,LON3IWI(30)
144 DEMENSTON USLER(30),USLEKL30 ), USLELS (30),USL ECE 30}, W4UAL {301,
745 & USLFP(30J, SOTLSL(30) ,SOILS2¢30),TTLER(30},RATIO{30)
746 DIMENSION PDIF(210,3),7COST( 210, 3},PUCOSTI 210,3)
1471 DIMEMSEOIN PMOUTH{210) oDIFMIHIZ1D,3 ), CPURFM(210,3 }, KERANCL 21D, 3)
748 COMMIN ZWYRIC/ N, TOUT,NSRCE KTI TLF NTLE NURB , NRUNC P, NRUCRP
749 COMMON /WTRTF/ LINPUT,LODURD, LODRNC,L INL,LIN2,LIN3 L [N4,0THURS,
750 £ OTHRUL , LODRCP , TYPCOD 4 JEN, JOUT o L 4UAL , KOUT 5 LR ANK
751 COMMON /4RKSHL/ SRCEy 1TYP ,NPNS,APDE JAUNE T, SUPFEA, TLEURL , TLEUR2
152 COMMON /HRKSH2 / PFLOW,PCONG ,UALS yUALC W2JAL L, W 2UAL 2
753 COMMON  /WRK SH3/ GRASA ,UALG ,WLNDA ,UALW, LODRNI , LODRNZ ,
754 € WIOTALLWIUAL [, WIUAL 2, W3UAL 3, WIOTA2, W3O TAD,
755 3 TLERUL ,TLERUZ, TLERU3,1DD1W3, LON2UW3,L0D3W3
756 COMMIN  /WRKSH4/ USLER ,USLEK,USLELS,USLEC,USLEP,SOILS],
757 . SOILS2, TTLER, WAUAL 4 RAT N
758 COMMON /WRKSH6/ POIT, TCOST ,PHCOST, TRNSMIN,PMOUTH, DI FMT H, CPJREM,
759 . KERANK
769 COMMON /WTRCON/ UCTLOD, RCTLAD, URBCTE RUL CTL (UPRCNT, UXBCNT,RPRCNT,
761 6 RXPCMT, 0P TVAL ,NOPT ,URACST ,RULLST, ARE ACN, U AL CON
167 DEMENS ION CTLFLWL 3Gy 3),CTLONC( 37, 3)
763 DEMENSTON CTLE(3C,30,SOILCL(32,3),S0ILC2(30,3}, CTLERD( 30,31,
164 3 CUALW4L 20,3)
765 DEMENS 1ON TATCST (3), TOVREMI3),KNDX( 5400, FINCST{ 540) ,F INREM(54D) ,
766 3 ISEIN(5400
761 INTEGER FINSRC (540, 43)
768 COMMON FWRKSHB/ TOTCST, TOTREM, TOTLOD, TITMTH, KNOX,FINSRC ,FINTST,
769 & FUNREM, [ SFIN, NUM
770 COMMON JURNCTL/ CTLFLW,CTLCNC,CTLOD, STMCTYL,STMARA,COMCTL,
771 5 COMARA,MTLCTE o OTLARA, DT 2CTL, OF 2ARA
772 COMYNN /RENCTL/ CTUSLE (CTLE SOILCL ,SOILE2,ETLFRO, CHALWA
7713 € &k il o % oo o ol o ok e sk o o o Siolk e o e e ok A s e ot oo ol ot ol o o e e e e ke e e g kg R ook ol ol ok o
174 NDATA TRLNK,[DSH e ¢ 0ty
775 DTLON=0.0
T76 TOITMT H=D D
777 DO 5 f=1,3
778 TITCSTLI) =0

779 5 VOTREM(T )= 3



43

780
781
182
783
794
8%
786
787
788
789
790
791
192
193
194
795
796
7917
798
799
809
801
a02
803
804
805
806
807
808
809
810
811
812
813
814
815
816
817
818
819
R20
A2 1
822
A23
824
825
826
827
828
829
8430
831
83>
8133
B34
8135
836
837
838
839

12

&

14

13

27

DU 7 1=1,540
CPUTHMP([)=0.0
KERTMP(I) =D

00 10 I=1,NSRCF

PMOUTHL LY =TRNSMNIT)Y # AUNIT (1,2}
TOTMTH=TOTMTH«PMOUTHLT)
TOTLCO=TOTLOD+AUNIT (1, 2}
IFLTTYPLL).EQLY JOR. AUNETILE,2).EQ.0.0) GO YO 12

DO 8 J=1,1S
CIFEMTHET, JI=PDIF (I, JI*TANSMNC( T
IF(OIFMTHIT , N LEQ.0.0) GO TO R
CPUREMU T, J)=1COSTLE J)/DIFMTHET ,J)
TOTCST{S =TATCSTL A +TCOST UL, I}
TOTREM{ JI=TOTREM{ JY+DIFMTH(T , J)
CONT INUF

CUNT INUE

K=1
DG 29 Jd=1,18
DO 1R {=1,NSRCE
IFLITYPLIY.EQ.L .OR. AUNIT(IL,2).EQ.0.0) GO TN 18
K=K+ 1
CPUTMPIK)=CPURFMIIT,J)
KNDX (K} =K
FIMREMKY =NDIFMTHIT,J)
FINCST(KI=TCOST( 1,4}
ISFIN(K)=J
LI=ITYPL1)
I1=0
TF{LL1.EQ.2) &L=2
IFIL1.EQ.3) 11=1
IFIL).EQ.4) t1=2
IF(L1.EQ.86) f1=3
IFILLI.FQ.7) 11=2
1E=12-12 %11}
IF(LL.FQ.3) TE=TE-1L
IF(LY.FO.6) IF=5
nn 12 [2=1.1¢
FINSRCUK,I2)=TYPCOD(LL,12+11)
FINSRCUX, IE+) )= IBLNK
FINSRCIK, TE+2)=1DSH
FINSRCUK, IF+3)=1RLNK
1L2=0
IR=TE+4
(E=1n+27
13=1
IF(LL.EQ.6) 13=]-1
FF(LY.EQ.T)Y 13=]-2
IFILL.FO.8) [3=1-3
IF(L1.FQ.9) (3=1-4
o0 14 12=18,1E
1L2=12+1
FENSRC(K,12)=SRECE(T13,L2)

CONTINUE
CONT INUF
RAMK USING SHFLL SNORT
1GAP=K/?
IfLIGAP ,LF. 6) GO TO 38



€6

840
B4}
842
8413
844
845
846
847
848
R49
850
851
86?2
853
854
855
856
857
858
859
860
861
862
863
864
865
R66
67
868
R69
aro
871
872
er3
8T4
875
876
END OF FILE

C

25

28

38

40

69

.

1IGAP={CGAP+]
N0 33 I=11GAP,K
J=1 - IGAP
1F{J L0, 0 GO TN 30
JG=d ¢ IGAP
FFICPUTMP(J) LLE. CPUTMPLIC)) GO TN 28
EXCHANGE PLACES IN TEMPORARY DATA ARRAY
AK=CPUTMP ( U)
CPUTMP (U )I=CPUTMP(IG)
CPUTMP{ JG) =AK
EXCHANGE PLACFS OF INDEXES
T K=KNDX { J)
KND X 33 =KNDX (IG)
KNOX {46 )=1K
J=J4 - IGAP
GO 10 25
CONT INUT
IGAP=1GAP/2
G0 10 22
CONF INJE
DNNE WITH SORY
DO 49 T=1,K
M=KNOX (1)
KERTMP (M) =1
CONTINUE
K2 =0
DO 63 Jd=1,15
N0 50 1=1,NMSRCE
FFLITYPLI)Y.FO.1 JOR. AUNET{1,2).EQ.D2.0) GO ¥TO SO
K2=K2+1}
KERANKU I, J }=KFRTMP (K2}
CONTENUE
CONTINUF
LRANK= ,TRUF.
NUM=K
RETURN
END



Data Files

The example data file 1listings that follow were generated from
terminal sessions similar to that included in this manual. It is important to
note that the data file structure can change for some parameters depending
upon the commands and key words utilized in a particular run. The data files
are compatible with the NETWORK program.

94




32 0 Q 3
SANDUSKY RIVFR

LAKE FRIE
LOSS CPEEK
11.8309
LOSS CREEK
125.0000
BUCYRJUS CITY
2.5900
STNRM
250.0000
COMRENED
900.0000
BROKEN SWORD
3.5900
BROKEN SWORD
125.0000
UPPER SANDUSKY R{VFR
12.8100
UPPER SANDUSKY RIVFR
130.0000
UPPFR SANDUSKY CIVY
1. 5000
STIRM
0.0
COMRINED
250.0000
TYMOCHTEE CREEK
9. 0470
TYMOCHTEE CREEK
138.0700
MIDDLE SANDUSKY
17.2700
MIDDLE SANDUSKY
138.0200
HONEY CREFK
3.1730
HONEY CREEK
| 125.0000
1 TIFFIN CIYY
| 3.2000
SToRM
250. 0600
| . COMAINED
} 1 000.n200
WILF CREEK
7.575)
WOLF CREEKX
125.0000
ROCK CREEFK
12,1490
ROCK CREFK
125.0770
FREMDNT C1TY
5.1230
STORM
250,007
COM INED

g6

LA
10.0000
2A
G.3500
A
4.09N0
6A

TA

18
1c.000°
28
7.3810
18
10 .0000
20
0. 4200
RL:)
4.0000
683

78

1C

25.00039
2C

0.3270
1€

10,0000
2C

0. 3809
1o

10.0090
20

0.352D
n

4.0000
(Y

m

1F

16.0000
2F

0. 2900
LtE

10.0000
2%

0.34%9
3F

4.0000
6E

TF

36.3700
?25.0400

189.8400
0.4020
135006, 0000

1.3000
T.2000

21.T7600
18.1700
187, 1900
0.4240
47.193)0
34,3800
2714.6001
0.4260
6250.0000

2.0
3.70092

56.1700
47.13023
528, 3999
0.3570
15,2300
67.9600
542.3601
0.3810
47.2400
44,9700
3143, 5500
N.33380
26700.020)

7.0000
10. 4000

310.46))
22.8900
343,1101
0.2560
68.6100
56.4700
499, 8999
D.4210)
19737.0077

1.4000

17,3000

368 .6997
10.0000

18.0678
0.233)

13820. 00100

325.0000
6479.9961

217.6002
10.3339
20,4012
0. 2330
471.8999
10. 000
36.3436
0.2453
8292.0000

0.0
2174 .9998

6917, 2998
10.0300
54.1723
0.2800
852 .,2998
1 0. 0000

65.4346

0.263)
412.3999
10.3C00
27,9635
0. 2370
17689.5977

1750.0000

10399.9961

A4 .5999
10, 0000
17.5262
0.2370
6R6, 0999
10.0209
4).9451)
0.2370
28192 .7891

349,9998

12306, 0000

0.0

1.3229

t.3030

0.0
1.0000
a.0
1.3230
2.0

1. 0910

0.0

1.3320

0.0

1.2299

3.0 0.0
0.00010355
0.0 2.0

0. 00010355

J.0 0.0

0.00010355

0.0 2.0

2.000L 0355

0.0 0.2
0.00010355
0.0 0.0

7. 00010355

J.0 74D

2.00012355

0.0 0.0

9. 32010355

0.0

0.0

0.0
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1000. 30C0
LOWER SANDUSKY
10.0210
LOWER SANDUSKY
125.0000
LOWFR SANDUSKY
8.2500
LOWER SANDUSKY
125.00C0
HHHR
1 1 1
B374.2578
125.C030
3455.0000
2.5000
243. 71500
1.5300
6091.1992
3.2090
8667 .TL4R
125. 0900
15278.1523
130.0200
2073.0000
5.10N00
0.0
0.0
2064 .4998
.0
20893.4922
138.2002
27682.097T7
138 .C000
11916.1523
125.0000
4422.3784
0.0
1312.5090
0.0
9T75.9961
g.0
7986.125D
125.0000
18t39.1602
125. 0000
7048.1992
0.0
262.4998
0.2
11562, 0370
0.0
10760.2227
125.0030
3492.36417
125.020"
2635.70
125.0000
1727.5700
2.5000
182 .3125

(SniL t)
25.0722

{sotL 1)
0.3200

(soice 2)
16.0000

(sotr 2}
0.2800

0.3500
1.2090
1.0000
1.2002
C.3800
0.4200
1.0000
0.0

0.0

2.3230
0.3800

J0.3500

0. 29090
0.3400

2.0

n".2800
0.35C0

0. 5000

»

iF

2F

IF

2F

R4, 5400
74.5400
243.5500
C. 4100
8.2500
0.0
100.0000
D.%340

0.4020
1.2020
0.0

T1.2000
0.4240
0.4260
1.4000
0.9

0.)

2.3570
0.3810

0. 3380

0.7560
0.4270
0.9
tc.0
0.0
ND.4172
0.4340
0. 4020

1.3N"0

995.3999
1C. 2000
24 8514
0.2680
82.5000
10.9000
8. 3611
0.2370

0.1589
187.5000
-0.0
187.5000
0.09322
0.1033
187.5000
0.9
0.0
0.1080
0. 1100
9.1210

0.0

0.0
0.1082

G. 1350

0.1160
N. 0990
0. 0340

140.625)

7.9

1.0000

2.0

1.0000

1.9922

7.2000

8. 7000

10.4000

1.3000
1.0029
12.3000
0.0
0.0
1.0000
1.0000

1.00220

1.0000
1.0000
0.0
0.0
3.2
1.0990
1.92000
1.0000

7.2300

0.0
0.02310355
0.0

0.00010355

1. 8994

846. 0020

235.0079

940 .0000

l1.9939

2.3957

940.0000

0.0

0.0

1. 7026

2.1978

1.4935

0.0

2.0

0.0

1.0022

1. 9024

1.5038

1.5998)

634.5000

4.2605

3.8190
4.9296
3. 3500
0.0
0.0
2.0
2.2480
4.2740
0.0
2.0
0.0
4. 26171
3.3730
1.3413

0.0

83880.5625

3.3

0.0

0.0
83715.4375
147559.9375

0.0

0.0

0.0
201795.9375
267360.1875

115089.2500

77131.8125
175191.3125

3.2

0.7

0.0
103924.6875
33730.4180
25462.3984

0.0

0.0

1. 00

0.0
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1.5230 3.5009 0.0
4568. 3984
3.2600 ©. 5000 7.0000
3063.6063
125. 0000 0. 3800 0.4240
5042.1523
130.0000 7.4290 0.4260
1036.5000
5.1000 0.5000 1.4000
0.0
0.0 0.0 0.0
1533.3748
0.0 0.0 0.7
6188,9102
138.0000 €.3200 0.3570
8805, 8438
138 .0700 0.3800 0. 3810
4010.4980
125.0000 0. 3500 0.3389
2211.13930
0.9 0.0 0.9
984.3750
0.0 0.0 N.0
7331.9961
0.0 0.0 0.0
2365.6472
125.0000 ¢.2900 0.2560C
5699 .5742
125.0900 0.3400 0.4270
3524.1001
0.0 0.0 0.9
196.8749
0.0 6.0 G.0
867TL.5000
0.0 0.0 0.0
3338.5676
125.0000 0.3200 0.4100
1163.8401
125.0000 n.280) 0.4340
123231
42 420999.0625 420999.0625
234369.9375 137197 .4375 729133.8750
1.0000 368.6997
0.0 0.0 0.0
0.C 0.9 0.0
1.0200 18T 77173
9693, 5195 65.00C0 12339.59717
5738.5508 330C. 0000 569519.9375
1.0000 13420.000)
10365.0002 2.4000 32399.9922
1727.5700 1.6C00 48600.0039
1.0000 325.0000
81.2500 7400.0030 962 C. 0000
6C.93175 1600.2099 11189.939200
1.0300 6479.9261
388.7969 7400.0000 53279,9961
1522.8738 24702.220) 177339.93715
1.00209 217. 6202
0.0 0.0 0.0
3.C C.Q C.n

-0.0

140. 6250

0.035)

0.0340

140.6250

0.0

0.0

0.0320

0. 0250

0.0340

2.0320

0.0330

0.0

0.0

0.0

0.0360

3.0330

107609262, 0C00

0.0
0.0

9593.5135
5738. 6508

10365,0032)
L727. 5000

81.2530°

60,6375

388, 7969
1522.8CN8

0.0
0.2

8.7000
10.4000
1.0000
1.0000
12.3020
0.9
0.0
1.00090
1.0000
1.0000
0.0
0.0
0.0
1.2030
1.0000
2.0
0.0
3.0
1.0090

1.3009

3.1259
?8.1331

118.4000
183.46606

137.0311
116, 7848

[

~
W ey

1

31
33

35
29

176.2590

725.033)
0. 7049
0. 7908

70%.0000
0.0
0.9
0. 5045
0.69393

0.5028

0.2970

0.5989

0.5904

0. 5013

1.5811
L.7738
2.0
0.0
0.0
b.1316
1.5685

1.1277

0.6661

1. 3433

1.3243

1.1243

29596.3867
43739.,1328
0.0
0.0
0.0
59791.3789
85069.1250

38742, 9492

22853, 9023
55060.1250
0.0
0.0
0.0
32252.4844

11243.4648

0.0

0.0
0.0
1.00

1. 00
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1.0000
11733.4688
5604.0273
1.0000

0.0

0.C
1.0000
21065. 4297
10236.0090
1.0009
6219.0000
1036.5300
1.0000

0.¢C

0.2
1.0000
130.5000
511.1252
1.0000

0.0

0.0
1.0000
33278.7930
14704.5820
1.0000

0.0

0.0
1.2030
37752.4844
18876.2539
1.0009

0.0

0.0
1.0700
16047.3320
7905.6523
1. 09700
13267.1992
2211.1995
1.0700
437 .5200
328.1259
1.0000
624.3700
2444.0020
1.0300

0.0

0.0
1.0000
9540.0586
562C.47166
1.0000

0.0

o.¢
1.0009
22805.9219
12439.58%9
1.0700
21144.5898
3524 .0791

20401.1836
6%.0200
300%. 0000
471.R8999
c.0
0.0
36343.5820
65. 0000
3000.000C
8292.0700
2.4000
3.6000
0.0
7400.0000
8600.0000
2174.9998
7400.0000
2470%.0070
697, 2998
0.0
0.0
54172.2852
65,0000
32900. 0000
852.2998
7.0
0.0
65434.5820
65.0000
3300.0000
472.3999
0.0
0.0
27963.4844
65.00380
3000.0000
17689.5977
2. 4000
3.60N9
1750.000C)
7400.0000
8500.2290
1€ 399, 9961
7400.0000
24700.0000C
304.5999
2.9
€.
17626.1836
65.n009
3900. 2000
586.0999
0.0
LA
40945 .0920
65.03130C
100C.0000
2R192.7891
2. 430D
2,600

12167.3477
561570. 0000

0.0
0.9

17749.2039
823800. 2500

14999.9961
22500.0000

0.2
0.2
64379.9961
214889.9375
0.0

34345.9922
1585199.0000

0.9
0.0

35253.4063
1627080.0000

0.2

0.0
22330.1500

1030650.1250

" 62199, 9883
93600.9999

51200. 0000
60270,2300

716959.9375
256879.9315

oo

G

]
22322.1563

1029330, 3125

J.
©

D W

26643.4922
1229699, 0000

47351.9922
71728.0000

11733.4688
5604.0273

0.0
0.0

21065.4237
10236. 0000

6219.0000
1036, 5000

0.3
0.0

130.5000
51t.1250

0.0
0.0

33278. 7930
14704.5820
0.0
3.0

3T752.4844
18876.2539

0.0
0.0

16047.3320
7905.6523

13267, 1992
2211.1995

437.56G00
328.125%

624, 0000
2444.20300

0.0
0.0

9540, 0586
5620.4766

0.0

0.2
224935.9219
12439.5859

21144.5898,
3524.0991

1.0370
133.2943

0.0
0.0

7.8473
80.4807

2.4120
21.7017

0.0
0.9

493.3333
420.4253

0.0
0.0

1.0321
107.8231
0.0
2.3

0.9338
86.1972

3.0

0.0
1.3916

130.36A8

4.7023
42.3300

118.4000
183.4661

123.3332
105.1064
0.0
3.0

2.3377
183.1393

c.0
0.0

1.1683
9B .8537

2.2394
20,1549

4
24

~ o

12
16

Toed

42
41

i~
[\ Q0

vo

1%
i8

32
39

32
25

it
37

10
LS
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-

1.0000 349.9998
87 .5900 7400.0000
65.6248 8603.3320
1.00c0 12300.0000
738.0300 7400.0000
2890. 5010 24700.0000
1.0Cn0 995.3999
0.0 0.0
0.0 0.0
1.0000 24861.3867
14101.1641 65.0000
71421.6523 3000.2000
1.0000 82.5000
0.0 c.2
0.0 0.0
1.220nN 8361 .0938
4868, 7266 65.0000
2328.5247 3000.0000

CROPLAND - LOSS CRFEK

MUNICIPAL - BUCYRUS CITY

STORM - BUCYRUS C Ity

COMBINED - BUCYRUS CITY
CROPLAND -~ RROKEN SWORD
CROPLAND - JPPER SANDUSKY RIVER
MUNICEPAL - UPPER SANDUSKY CITY
COMB INED ~ UPPER SANDUSKY CITY
CROPLAND - TYMOCHTEE CRFFK
CROPLAND — MIDDLF SANDUSKY

CROPLAND - HONEY CREEK
MUNICTPAL - TIFFIN CITY
SYORM - TIFFEN CETY

COMBINED ~ TIFFIN CITY
CROPLAND - WOLF CREEK
CROPLAND - ROCK CPLEK
MUNICIPAL - FREMONT CIYY

10259, 9961
12939.9961

91020.0000
303310.0000

0.1
3.3

15830.7500
730650. 0000

0.1
0.0

6500, 0000
300000, 0000

STORM -~ FIFMONTY CITY

COMBINFD - FREMONT CITY

CROPLAND -~ LOWFR SANDUSKY (SOIL 1)
CROPLAND - t NWFR SANDUSKY {SOIL 2)
CROPLAND - LDSS CRFEK

MUNICTI PAL - BUCYRUS CITY

STORM -~ BUCYRUS CITY

COMBINED ~ BUCYRUS CITY

CROPLAND - BROKFN SWORD

CROPLAND ~ UPPER SANDUSKY RIVER
MUNICE PAL - UPPER SANDUSKY CITY
CIMBINFD - UPPFR SANDUSKY CITY
CROPLAND - TYMOCHYTEE CREEK
CROPLAND - MIDDLE SANDUSKY
CROPLAND - HONFY CREEK

MUNECTPAL - TIFPIN CITY

SYORM - TIFFIN CITY

COMBINFD -~ TIFFIN CITY

CROPLAND - WMLY CREFK

CROPLAND ~ ROCK CRFEK

MUNICIPAL - TFREMINE CITY

STORM ~ FREMOMY CLTYY

COMB INED ~ FRFMONT CITY -
CROPLAND ~ LOWER SAMDUSKY (SOIL L)

CROPLAND ~ LOWER

SAMDUSKY (SUTL 2%

34

87.5000 118.3939 29
65.6248 183.4671 49
738. 00NO 123.13333 133

2190.5000 105.1064 26
0.0 0.0 0
0.0 7.9 9

14101, 1641 1.1227 5

T6421.6523 98.4484 21

0.0 0.0 0
0.2 0.0 )
4868.7266 1.3351 8
2328.5247 128.8359 34

9693,519% 12339, 5977
10365.022) 32399.9922

81,2500 962 2.0000

388.7969 53279. 9961
11733.4688 12167.3477
21265, 4297 17849. 0039
6219.0000 14999.9961

130.5000 64379,9961
33278.7930 34345,9922
371752 .4844 35253.4063

16047.3320
13267.1992

22330.7500
62399,.9883

437,5320 51800.0322
624.0000 76959. 9375
9540 ,0586 22302.1563
22805.9219 26643.4922
21144,5898 47351. 9922
87.53030 10359.9961
738, 0000 91020.09%00
14101, 1641 15830. 7500
4868 .7266 5500.0000
57138.5508 569519. 9375
1727.5000 48600.3239
60,9375 11180.002D
1522.8008 177839.93175
5604.,3273 561573.02090
16236.,0000 823801.25900
1036.5000 22509.0000
51t.1250 214%89.9375

14704.5820
1BRT&.2539

1585199. 0000
1627080.2900

7905.6523 16306590.1250
2211.1995 93600, 00Q0
328,1250 | 63290.0000

2444,.0000
56204766
12439.5859
3524,0991

256879.9315
1729330.3125
1779699.0060

71 028. 9000

NINANANN VRN RNRNNTN AN NN AN N o o o oo e s e P o e s (e et oot s PO o paw = g

hS.6248 12039.9961
2/890.5000 363810.92233
71421.6523 7306%9. 9000
21328 .,5247 300033.2000



SECTION 2 - NETWORK PROGRAM

Commands

Table 2 includes a 1list of the commands wutilized by the program
NETWORK. This program simply reads in stored data from Worksheet 7 for up to
7 river basins, performs the cost effectiveness ranking, and outputs one
master Worksheet 8. This program is designed to support the network concept
discussed in Chapter 4 of the Handbook.

TABLE 2

Legal Commands for NETWORK Program

NAME(n) basin name

Allows for the input of basin names. "n" is the basin number,
a positive non-zero integer less than or equal to 7.
"basin name" is a maximum 20 character 1label for the
sub-basin.

READ il, 12...,17
Causes the input of sub-basin data. "i" is the input device
number of a WATERSHED data file. Multiple device numbers,
separated by commas are accepted.

RANK (m)
Causes the ranking and output of the basin pollutant loads.
“m" is any optional positive, non-zero output file number
operating just like the WORKSHEET(m) command of WATERSHED.

STOP

Terminates the program.

Sample Terminal Session

In this session the computer prompts are marked by a triangle. It
should be noted that the READ command is used to designate the file numbers
that contain the results from the main WATERSHED program for the various river
basins in the network. There must be a unigue NAME command for each for file
number that follows the READ command.
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RUN SASIN 9=-WATER.ONE 9sWATER.DAT 3=~TEMPFIL T=5
D #EXECUTION BEGINS

> WATERGHED MULTIPLE BASINS PROGRAM

D ENTER COMMAND
NAME [ 1) SANDUSKY QNE STAGE

D ENTER COMMAND
NAME (2)SANDUSKY TWO STAGE

D ENTER COMMAND
READ 8.9

[ ENTER COMMAND
RANK (3)

D ENTER COMMAND
sTOP

D#EXECUTION TERMINATED



Computer Flow Chart and Listings

Figure 3 contains a flow chart from the NETWORK program which
includes the commands and subroutine names. The following program listing is
documented to describe the workings of the varigus sections of the program.
The command sections and subrouting are underlined and marked by a bracket.
This entire program is in one source file called NTWRK.
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Figure 3

Network Program Flow Chart

Start
Key

COMMAND
SUBROUTINE

Initial-
ization

WINIT

NAME
Read in Command Interpreter Rank Program
Network READ RANK in Network
Data
BSNINP ISRCH LENGTH BSHNRNK
TNDEX NBLANK
Output
Network
STOP Worksheet
BSNOUr

Stop
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NETWORK PROGRAM

MAIN PROGRAM FOR MULTIPLE WATFRSHED RAAS INS

PROGRAM ACCEPTS BASIN NAMES, READS INPUY DATA FROM
A WATERSHED DATA FILE AND QUTPUTS RANKED CNST-
EFFECTIVENESS RATINS AMONG ALL BASINS

A o o A o o e g o o A o % o v o o ol ook vk o ol ol o ok o ok o o o ok o o o ok kb o o ok R o o o o o o ok ol ook ok o ok o ook o
DIMENSTION AUNIETC7,210), TRNSMNET,210) ,PMOUTHLU 7,20 0) 4 TCOST (T 4210,3),
DIFMYHIT, 217, 3}, CPUREM{ T,210,3), FINREM(3T803) ,F INCST{3780)

INTFGFF SRCEC 742104288y ITYP(T 210} o ISTAGF{7 )4 KFRANK(T,210,31,
[ FINSRCE3TBO, 43), ISFIN(3T80) ,KNDX{ 37800 , NAMBSN{T,20),
£ KTRANKIT,210,3),NSRCE(7),BAS IN(3T780, 20)

COMMON 7WIRIO/  IN,IGUT

COMMON /WTRINP/ AUMIT, TRNSMN,PMOUTH, TCOST,DEFMTH,LP UREM,NSRCE
COMMON /WIRIN?/ SRCE,ITY P, ISTAGE, KFRANK, NAMBSN, BAS IN

COMMON /WTROUT/ FINREMFINCSToFIMSRCISFIN,KNOX s KTRANK, BSNT Ly NUM

e e e € A el o ok o ok ok o o e o o o R o ok ok ok e ok o o stk ok ol ok ok ke ol ode ol ko e ok A B Ol ok kol ke e ok e R ke x e &
INTESER CMDU{30) ,BLNK,NMBR{9) ,LPAREN, RPAREN, COMA

DATA NMBR/Z L1, 428,030 340 050,040 072 ,1R1,2G17)

DATA BLNK,t PAREN,RPAREN, COMA/Z® s, (¢, v )%, 1,9/

~

NBASN = O
KOUNTR = |
CALL WINETY

WRITEL10OUY,2) X
FORMAT (7 - L 1DX,* WATERSHED MULTIPLE BAS INS PROGRAM®}
DD 12 1=1,390
MO )= BLNK
READ COMMAND LYNF
WRIYE(INUY,15)
TORMATL'-ENTER COMMANDY)
REFAD{IM,16 (CMDET) v T=1,30)
FORMAT(30A1)
FIND COMMAND NJIMDER, L ENGFH OF COMMAND,PDSETION OF 1ST BLANK SPACE
NUMCMD = [ SRCH(CMD,LEN, 1POS)
[FINUMCMD LE. O) GN TO 8OO .

NUMCMD COMMAND
1 HAME
2 RANK
3 READ
4 stop

GO TOU1n0,200, 300, 900) ,NUMCHMD

NAME COMMAND

FPOSL=ENDEX(CMD,LPAREM,3)
1FCIPOSY LEQ. ~1) GO YO 810
IPOSE=1POSL + 1}
IPAST=MALANKL{C M, POSYE)
IFLIPOSL LFQ. -1) GO TN R1O
no 1S J=1,7

M=

JFCCMDEUIPDSE) FQ. MMARR{ )} GO TO 110
CONTINUFE
GO 10 210

IPAS 1= INOFX{C M, RPARF N, I POSTY
F{re0st .eqQ. -1} GO 7O #}1G



[a RS Eal

[aEelnl

OO0

200

205

210

222

a0n
an>

210
812

82¢
n2?

a3n

[REGC=1PNST + 1
IEND=IBEG + 19
K =20

nn 115 J=10€EG,
K=K + 1

IEND

NAMBSN (M ,K) =CMD( J)

GO0 YN 10

RANK COMMAND

1I0CHNL = 10U

TPOSI=IMDEX{CMD,LPARFN,3)
-1} GO 1O 220

IFL1P0StE LFQ.
[POSL=1P0OSY +

1

IPOSL=NRLANK(CMD,1POS1)

Irgreost JFQ.

Nng 205 J=1,9
TOCHNL = )
TELIMTPOSE)

CONT INJFE

60 TN 819

-11

. £Q.

GO TO 810

1PIS1=INDE X(CHMD,RPARFN,IPOSL)

IF(1POS1 .EQ.

-1

CALL BSNRNK{NRBASN)
CALL RSNOUT( IDCHNL 4NBASN)

GO 10 1O

2FEAD COMMAND

TF(LEN JLF,

1PQs)

GO 1O 810

GO 1n 820

IPOSI=NBLANKIC MY, IPOS)

na 33% J=1.9

TOCHNL = 4
IF(rMnt 1POSL)

CONTINUE

GO TN R1O

NCASM = NBASN
IFENRASN .GT.

tpns1 = 1POS1
TFLLEN JLE.

Q.

L }

. 7V GO TO 830
CALL ASNINP(TOCHML, NBASM, KOUNTR)

+ 1

IrPOsS1Y GO 10 10

1PNSI=NBLANKICM),IPOSL)

IFeCMp i IPuSL)
1POS1 = 1POSIH

-NE.
+ 1

COMA) GN TO BLO

NMAR{J)) GO TO 210

NMARU J)) GO TO 310

1eNS1=NBLANK(CMD, IPAS])

IFLIPOS L
L0 10O 302

ERRNRS

WP ITELTOUT,R02)

LEQ. -L1 GO YO 810

FORMAT ('O TLEEGAL COMMAND®)

GO T 192
WRITFLINUT, 8121

FORMAT (PO I LY FGAL COMMAND AR GUMENT '}

L I0 190
WRITFLINYT,822)
COPMAT (' OMISSING

GO 10 10
WK ITEL 8UT, 872 )

FILE NUMDBER FOR

INPUT

DAY AY)



LOT

120
121
122
123

125
126
127
128
129
130
131
132
133
134
135
136
137
139
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
15%
156
157
158
159
160
151
162
163
154
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179

~ e

-

aSaiake'

g lan B en

o)

L

v

832 TORMAT{*OFRROR - MAXIMUM IS 7 BASINS?) .

GO ¥N 10

THE END

900 CONTH NUE
—sap

[ 9]

15

END

FUNCTION ISRCICMD,LLF N, T POS)

N
&
&

WIRSHD TUMCTION TO DEVERMINCG COMMAND NUMBER,
AND POSITION OF FEST SPACE FOLLOWING THF COMMAND

INTEGFP CMD (30) , COMANDEA 3} ,BLNK
DATA COYAND
JANC ,VRY, ERY 0S50,
A LHAN VR AT,
M N, AT ey
DATA BUNK/* '/
I SRCH=0
DO 10 =1, 4
K=1
NnD S5 J=1,3
IF(CMBUSJNELCOMANDE L, U )Y GO TO 10
TFOUND =J
CONYINUF
1IFUIFOUND.RQ .3 ) GO TO 3S
CONTINUE
ETHAON

VSRC H=K
LAN=LENGTHICMD , 30}
1POS=INDEX (CMD, BLNK, L}
ar TURN

END

FUNCTINN LENG TH(CMD,N)

FUMCTION TO FIND THE LENGTH Of CMD WITH DIMENSION N

IMTFGER CMDIEN), RLNK
DATA BENMK/Y /)
K=N+1
ne 1l I=1.N
K=K-1
IF(CMDUK) JNF BLNKY GO TE 15
CONTINUE
LENGTH=-1
RFEYUTN

{ENGTH=K
RETUYRN
MO

FUNCT INN ENDEX{CMD, TSTVAL , IBEG)

FUMCTION TN LOCATE TSYVAL IN €MD BEGINNING

IMTEGFP CMD {30}, TSTVAL

SEARCH AT

LENGTH DF COMMAND,

IRFG
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180
181
182
183
184
1R5
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
20?7
201
204
205
206
207
208
209
210
211
21?
213
214
215
216
217
218
219
223
221
222
223
224
225
226
221
2?8
229
230
231
2327
233
234
235
236
2317
238
239

= IBFG- 1

12 =1+l
TFE1.GY. 300 GO TO 15
FELCMDNIT) MELTSTVALY GO YO 10
INDE X=1
RETURN

15 INDEX=-1
RETURN
FND

-~

FUNCT IDN NBLANK (CMD, IBEG)

FUNCTTON YD FIND THE FEIRST NON-BLANK CHARACTER
IN CMD REGINNIMG SEARCH AT IBEG

alsEelel

INTEGER CMP( 30) D ULNK
DAYA BLNK/Y )
[=IREG-1L
19 I=1#+1
IFLL.GY.30) G TO 15
IFICMD L) LEQ.OBLNKY GO TH 1D
NBLANK=]
RETURN

15 NOLANK=-1
PETYURN
END

SUBRNOUT INF WINIT

C
C ROUTINE TO INITIALIZF ALL ARRAYS AND VARIABLES IN COMMNN
C
C

R A oo o el o %ok ok e o ol o kOl Ok i e sk i ook o ok & o ol 3of e o g ook g ook i o ek s ool e e ok o o Rl Ok Aok R K
DIMENS TION AUNIVU T, 210), TRNSMNE 7, 210) ,PMOUTHL 7,210} 4 TCOSTL(T,21043),
f DIFMTHIT, 213,31y CPUREM(T 210433 FINREM(3780),FINCST(3780)
INTFGER SROEL T,210,28),1TYPUT,210) JISTAGELT ), KERANK(T,210,3),
f FINSRC(ATBD, &3, ISFINC3TBO} 4KNDXEITBO) NAMBSNL 7,20},
A KYRANKI(T ,210,3) ,NSRCE{T),BAS IN(37RD,20)
COMMIN 7WIR IO/  IN,LOUT
COMMON ZWTRINP/ AUNIT, TRNSMN, PMOUTH, TCOST,DIFMTH, CPUREM,,NSRLE
COMMON /HTRIMN2/ SRCF,LTYP,ISTAGE ,KERANK, NAMBS N, BAS IN
COMMON /WTROUT/ FINREM,FINCST yFINSRT o1 SFIMN,KNDX,KTRANK, BSNTL, NUM
C ok dodok o dode s ol ok ol ol ke koo o o o o o e ok ol ok ok ko sl ok ot ok ok i e o e o e oo o ok ROk ko e gokoR ok Sokok fok ke
INTEGER ONFE3) o THO(3) ,THRFE(S) ,FQURILA) 4 FIVE(4) ,STIX{3),SEVEN(S ), BLNK
NATA OMF, THO, THREE, FNUR, FIVE, SEX, SEVEN,BLNK
G000 VNG (0 0T g v T N TR VRS SE A E I g iR R,
6 VEP VL, G N Yt e IE By EEY ey

IN=%
Mr=5
PO LD =L, 7
DO 5 J=1.29
5 NAMASN (1, J)=RLNK
1D CONTIMYE
nn 1S 1=3,7
J=1-2
IF{4 .GY. 3) GO TO 12
NAMBSN(1,1)=0CNF(J)

« NAMBANM (2, T)=THN{})
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v

24N NAMB SN 6,10 =STX{J)

241 12 IF(J .GT. 4) GO TC L4

242 NAMBSN(4 o 1) =FQUR{ J)

243 NAMASNC S, 1) =FIVE{ )

244 L4 NAMBSM{3, [)=THREELI )

245 NAMBSN(T,1)=SEVEN(Y)

246 15 CONTIMUE

247 BASNTL=0 .0

248 NUM=9

249 M=)

250 DO 20 I=1,7

251 ISTAGE( T )=0

252 NSRCE(1)=0

253 D0 25 1=1,210

254 M=Met

255 AUNETCT,J)=0.0

255 TRNSMN ([, J1=0.0

257 PMAITH( T, 4)=0.0

758 1TYPUT,J)=9

259 nO 17 L=1,28

260 17 SRCECL,JsL)=BLNK

261 Do 19 K=t,3

262 TCAST(L,J,K)I=0.0

263 DIFMIHLT, §,K1=9,9

264 COPUREMIT ,J,K)=D.0

265 KFRANK( 1,J,K)=0

266 19  KTRANK{I,J,K)=0

267 FINREM(M) =0.0

268 FINCST(M)=0.0

269 KNDX (M}=n

210 1SFIN{M) =0

271 no 22 L=1,43

272 22 FINSRCEM,L)=BLNK

213 25 CONTINUF

274 30 CONT INJE

215 €

276 RE TURN

217 END

218 c

279 c

280 SUBROJT INE RSNRNK {NRASN )

281 C

282 c ROUTINE TO RANK BASINS FOR COST-EFFFCTIVENESS

283 C

284 C o feokokobodogeod ke dode o kool ok seodode o ol e ko o e ol ol kol o ade o ol oo ol ok e o A o ol e e ool ol ot otk e e o ook ol ok ok ok ek
285 DIMFNSIIN AUNTT(T,2100, TRNSHNIT,210) ,PMOUTH(T,210),TCOST(7,210,3),
244 & DIFMIH(T, 207430 s CPUREMI 74 210, 3) o F INREM{ 3780} ,FINCSTI3780)
287 INTESER SROF(T.210,28),1TYP(T,210), ISYAGE(T),KERANK(T,210,3),
288 A FINSRC(3780,43), ISFIM{3T80} KNDX(3780) ,NAMBSNET 420,
289 3 KTRANKET,217,3),NSRCELT), BASINE3780,20)

290 CUMMON /WTRIO/  IN,IOUT

291 COMMON /WTRINP/ AUNTT, TRNSMN, PMOUTH, ICOST ,01F MTH,C PUREM, NSRCE
292 COMMAN JWIRIN2/ SRCF,ITYP, ISYAGE, KERANK , NAMBSN, BAS IN

293 COMMIN /WIRAUT/ FINRF M, T INCST,F INSRC,ISFIN, KNDX, KT RANK, BSNTL , NUM
274 € % Sk feste dskdeadok o ook ok dolo ook e ok ok ook Kk doh ol kel ok okl ok ok ik ke ke kR koo R ek fok R ko k&
295 DIMENSENN CPUTHP(3TAC) JKFRTMP (378D)

296 C

297 pooS I=1,3780

298 CPUTMP(T) =3,0

7?99 5 KERTMP(1}=C



011

300
301
302
303
304
305
306
307
308
309
310
311
312
313
314
315
316
317
319
319
320
321
322
323
3?24
325
326
327
128
329
330
EER

341
342
343
364
345
346
347
348
349
350

10
29
30
40
C
50
55
c
c
60
65
79
c
89
91
109
110
C
c
c

K =0
DI 43 L =1,NBASN
(S=ISTAGE(L )
NS=NSPCE(L)
DO 30 J=1,15
no 27 I=1,NS
FFELTYP(L,I).€6Q.1 JOR. AUNITIL, 1).EQ.D.D)
K=K+l
CPYUTMP(K)I=CPUREMIL, 1,4}
N0 10 11=1,20
BRASINIK, I LI=NAMARSN(L , i1}
CONT TMUE
CONTINMUE
CONV INJE
RANK USING SHELL SORY
1GAP=K /2
[FOIGAP JLF. O) GO TO 70
HIGAP=1GAP + 1
N 65 I=1IGAP,K
J=1 - 16AP
IFLJ .LE. 0) GU YO 65
JG=J + IGAP
IFICPUTMPLY) JLE. CPUTMPLIGYY GO TN 60
EXCHANGE PLACES IN TEMPORARY DATA ARRAY
AK=CPUTMPL])
CPUTMP L) =CPUTMPLIG)
CPUTMP ( JG) =AK
EXCHANGE PLACES OF INDEXES
IK=¥NDY L J)
CNDXCS ) =KNDXT JG )
KNDX (JG)=1K
J=J4 - 16AP
G0 1IN0 55
CONT [NUF
1GAP=1GAP/2
GO T S50
CONTLNUFE
DOMF WITH SORY
Do RO I=1,K
M=KNDX{ 1)
KERTUP (M) =1
K2=0
DO 110 L=1.,NBASN
IS=ISTAGF( L)
NS=NSRCE(L)
D 100 J=t .15
00 90 I=1,NS

GO YO 23

IF(ITYP(LL,ID.EQ. L O, AUNITIL,I}.EOQ.D.0) GO TO 90

K2=K?2+]
KTRANKLL , 1, J)=KERIMPIK?}
CONT INUF
COMYIMUE
CONT IMNJE
NUYM=Y
PETURN
NN

SUBRIUTINE BSNINPE IN, N, [NDY)
)
1]




A8}

360
361

362

363
364
365
66
3INT

368
369
379
371
Ar?
373

374
3715
Ar6
3717
378
379
380
39l
382
383
384
385
386
387
3aa
319
390
391
392
3193
394
395
196
397
398
399
430
401
402
403
404
495
406
437
408
409
410
611}

412
413
414
415
415
417
418
419

-

ROUTENE TO ENPYUT CONTROL STRATEGY DATA PFER BASIN

e oo ok ke ok o Aok Aok o ol ok ok koot okt X ol o oo Kook 8 ok Aok o dok ok ook ok ok g ok ok Kk
DIMEMSION AUNIT(T7,210) , TPNSMNIT ,210) ,PMOUTHLT,210),TCOST T, 21D, 3),

[ DIFMTHETe 210,31, CPUREMIT 4 210,3),FINREM(3789),F INCSTI3780)
INTEGER SRCE(T,210,2R ), TTYP(T,210), ISTAGE(T),KERANK{ T, 210, 3),

& FINSRUL3ITBO0,43), ISFINI3TRO) ,KNDX(3780), NAMBSNIT, 201},

£ KYRANK(T74210,3)4MSECELT7),RASINI3780,20)

COMMON JWIRIO/  INLIRUY

COMMIN /WYRINP/ AUNTTY, TRNSMN, PMOUTH ,TCOST , DEFMTH,C PYUREM, NSRCE
COMMON /WTRIN2/ SRCE, ITYP, ISTAGF,KERANK, MAMBSN,BASIN

COMMON /ZWTRDOUTY/ FINREM FINCST,FINSPC,ISFIN, KNOX, KT RANK, BSNTL, NUM

€ %% gl dok ot dkofedook ookt e ok ol ok ok o shode ook odok ok o oo kool o ol ook el ool ook ok ko ok ok e oo

DATA ALPHAL JALPHAZ/ #HIY , 25888/

PEADUIN, 5, ERR=800) NSRCEIN) 4 IT1,172,1T1
5 FORMAT {415}

TEND=NSRCF (N}

IFLIT3 FQ. 0) GD 7Y 15

Do 19 I=1,173
L0 READ{JN,7) ALPHA
T FORMAT (A4)

IS (F{ITL .GE. t1 READ(JN,7} ALPHA
[FLITY JEQ. 2) READCIN, T} ALPHA
IFUIT2 JGF. 1) READ{JN,7) ALPHA
[(FIT2 .GE. 21 READ(UN, 7T} ALPHA
IFOIT2 JEQ. 3) READ(JIN, 7) ALPHA

00 30 I=1,ICND
READ(IN,G 20, FRR=BLOVESROFING T ¢ J) 4 0=1,28) , T TYPIN,I) ALPHA,TEMP, AUNITUIN, 1)
23 FORMAT(28AL, 13,AL,2F15.4)
FFCITYPUIN, BT EQ. 2) AUNITIN,II=AUNITEN,[I*1000.
30 READUIN,T) ALPHA

40 READUUN, T,FEND=T780) ALPISY
IFLALPTYSY LNE. ALPHAL) GO TO 40
PEADEIN,SY 1711 ¥2,1T3,1STAGE(N)
{FISTAGE(NY ,EQ. O OR., T3 .FQ. O} GO TG 830
45 READ(JIM, 7,EMD=780) ALPIST
IF{ALPIST _NF, ALPHA?)} GN TO 45
READ(IN, S50 ) NUM,TOTLOU, TOTMTH
S5C FORMAY(I5,2F15.4)
READ{JIN, T} ALPHA
TEND2 = ISTAGF (N}
N 65 1=1,1END
READLINS,6T) TRNSHMMEN L) ,OPMOUTHIN, |}
D 53 Jd=L,TEND2
67 READ(INL6B) PDLFPUCOST TCOSTINGL ,J) DIFMTH{N, [, J},CPIREM{N, [,3),
t KFRANKIN, L4 J)
A5 COMTINUE
67 FORMATI2F15.4)
6 FORMAT IS FLS .4, [5)
ASNTL=DSNTL+INTLON
T CEANGYIN o T2, UND=TSIEINSRCCENDX o 3 2 J=1,43) , TALDP, ISFINCINDX ),
£ FINRFMALINDX ), FINCST CINDX )
KNDXEINDIX)Y =INNX
IMOX- INDX L
Gh TN 72
72 FTURMATESAANL, 21 %5,2F15,.4)
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420
421
422
473
424
425
426
62T
428
429
430
431
432
433
4734
435
436
437
439
4739
440
441
442
443
444
445
445
447
448
469
450
451
452
451
454
455
456
457
458
459
h 60
461
462
463
464
465
466
4617
461
469
470
471
472
473
474
475
476
417
4718
479

402

90

810

81

189

78

329

82

2

2

2

2

830
832

7

5

HWRIYELTOUY ,802)

FORMAT( *OERROR EN INPUT DF INITIAL VALUFS OF WATERSHED DATA FILF®)
60 TO I5

WRITEL(TOUT,812)

FORMAT ( *OERRNR IN INPUT (OF STURCE ID DATA ¢}
60 TN 15 .

WRITELINUT,T782)

FORMAT ( *IFRRDR -~ CONTROL DATA NOT FODUND')
GO YN 75

WRITFLIDUT,822)

FORMAT(*DERROR IM ENPUT OF CONTROL DAYTA')

GO 11 75

WRITELIOUT,8132)

FORMAT{*OZERO STAGES OF CONTROL IN WATERSHLND DATA FILE®)

CONT IMUE .
RE THRYM
END

SUBRMOUTINE BSNOUT (M, NBASN)

RNUT INE TO QJTPUY WORKSHEET SUMMARY 0OF BASIN RANKING

o e B el Ao e e e o ot o e ok o Rk ok kOl R ke SOk ok Rk R ok ko ok R ok ok kel ok ok ok AR kKR Rk K

DIMENSTON AUMIT(T,210), TRNSMN(7,210),PMOUTHIT,219) ,TCOST(7,21D,3),

& DIFMTHET, 210,31 ,CPUREMA(T ,219,3),FINREMIITBO ), FINCST(3780)
INTFGER SRCE( 7,210,228 ), ITYPU 7,210} ISTAGELT) ,KERANK(7,210,3),

A FINSRC(3780,43), ISFIN(3TA0),KNDX (3780),NAMBSNI(7T, 20),

f KTYRANK(7,210,3),NSRCE(T} ,BASIN(378D,20)

COMMIN /WTRIOD/  IN, FOUT

COMMON /WTRENP/ AUNTT , TRNSMN, PMOUTH, TCOST, DIFMY H, CPUREM,NSRCE
COMAIN /WTRINZ2/ SRCFLETYP,ISTAGF ,KERANK,NAMBSN,BASIN

COMMON /WTROUT/ FINRFM, FINCSY, FINSRC, ISFIN,KNDX,KTRANK,BSNTL ,NUM

kb ok ook dok #ododod ok 30dok dotode o d ok ot ok el 8ok ok kol ook sfomofok e ok kool 3okok of ok o kol o ok K okok &

DATA IPG, TTRM/ V¥, 02/
IFF=1TRM

TFEAM NE. TOUT) TFF=IPG
SUMI=0.N

SUM2=0.0

WRITE(M, 10} IfF

10 FORMAT LAL,56X, 'SUMKRARY Uf PROGRAMS* /56X, *TOTAL POLLUTANY LOADSY//

?

9
~

FELXs650 =) 4h6 1"~ ) /62X 62X 'SUM OF' /80X, *LOADY, 5X, *SUM OF LIAD?®,
EL3X, 'COST OF RENDUCTIAN* /78X, 2 RENDUCTION "1 PERCENT? ,AX,
EYRENUCT 1OM COSTS Y/ 6Xs *SOURCE Yy 34X, *"RANK "y 6 X, "BASIN®*, 10X, *STAGE",
203X P LKG/YRY '), REDUCTION (E/YRIY ,5X P (S7YRI Y/
LIXe65(¥=-1),66("~1))

N 32 1 =1 NUM

J=KNMIX{T)

SUML =SUML+FINRIM{Y)

SUM 2= SUM 2+F INCST( D)

PCYRED=(SIML/RASNTL 1 %100.9

WRITFAM 25 (FINMSRCUJ K)o K= 443 e By IBASIN(Y,K),K=1,200), 1SFIN(JY},
0 FINREMUJ) ,SUML,PCIYRFD FINCST LI, SUM?

FORMAT (X ,43AL, 15, 2X4s20A), 13,2F12.0,F10.1,F12.0,F1L.D)

30 CONTINMUE

HR LT E{M, 25)

A5 FORMATLIX,65(* -1, 660~}

PETURN
END o



Program Qutput

The worksheet 8 that follows is the output from the sample terminal
session that has been compiled for example purposes only.

113
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SUMMARY OF PROGRAMS

TOYAL POLLUTANY LOADS -
WORKSHEET 8 )

SN OF
LOAD SUM OF LOAD COST OF REDOCE ION
REDOCE ION REDUCTTON PERCENT REDUCTION CNSTS
SOURCE RANK BASIN STAGE (K3/1R) {K37YR) REDUCTION ($/1R) {$/1R)
CROPLAND - UPPER SANDUSKY RIVER 1 SANDUSKY TWO STAGE 1 21065. 21365, 2.5 17849, 17849,
CROPLAND - MIDDLE SANDUSKY 2 SANDUSKY TWO STAGER 1 317152, 58318. 71.) 315253, 53122,
CROPLAND - TYMNOCHTRE CREEK 3 SANDUSKY TWO STAGE 1 33279. 92397. 10.9 34346, 87448,
CROPLAND - DROKEN SWORD 4 SANDUSKY TWO STAGE 1 11733, 131330, 12.13 12167, 99615,
CROPLAND - LOWER SANDUSKY {SOILL 1) S SAHDUSKY TWO STAGE 1 14101, 117931, 14.0 15831, 115846,
CRIPLAND - ROCK CREEK . 6 SANDUSKY THO STAGE 1 22806. 143737, 16.7 26643, 142090.
CROPLAND -~ LOSS CFEEK 7 SANDUSKY THO STAGR 1 9694, 153431, 17.9 12349, 154429,
CROPLAND - LOWER SANDUSKY (SOIL 2) 8 SANDUSKY TWO SIAGE 1 4869. 155299. 18.14 6500. 160929.
CROPLAND - HONEY CEEEK 9 SANDUSKY TWO STAGE 1 160047, 171347, 2).3 22331, 183260,
CEOPLAND - LOWER SANDUSKY {(SOTL 2) 10 SANDUSKY ONE STAGE 1 3882, 1715229, 2).8 65230, 169760,
MUNICIPAL - FREMONT CITY 11 SANDUSKY TRO STAGE i 21145, 196373, 23.3 47352, 2371112,
CROPLAND - WOLF CEEEK 12 SANDUSKY IWO STAGE 1 95190, 205913, 24.5 2232, 259414,
MUNICIPAL - UPPER SANDUSKY CITY 13 SANDUSKY TWO STAGE i 6219. 212132, 25.2 15000. 27441,
CROPLAND ~ UPPER SANDUSKY RIVFER 14 SANDPUSKY ONE STAGE 1 5921. 219355, 26,0 17849, 29226 3.
MUNICIPAL - BUCYRUS CITY 15 SANDUSKY TWO SIAGE 1 10365. 229422, 27.2 32u00. 324663,
MONICIPAL - FREMONT CITY 16 SANDUSKY ONE SIAGE i 14096, 243517, 28.9 47352. 372015.
CROPLAND - LOSS CREEK 17 SANDUSKY ONE STAGE 1 361y, 247132, 29.4 12349, 364355,
MUNICIPAL ~ WPPEF SANDUSKY CTITY 18  SANDHSKY ONE STAGE 1 hiub. 251276, 29.9 15020, 399355.
CRIPLAND - PROKENW SWORD 19 SANDHSKY ONE STAGE 1 3221, 254498, 30.2 12167. 411522,
CROPLAND - HONEY CREEK 200 SANDUSKY ONE STAGE 1 5593. 2602391, 33.9 22331, 433853,
MURICIPAL - BUCYRUS CITY 21 SANDUSKY ONL STAGE 1 591). 267001, 31.7 J2400. 466253,
MUNICIPAL - TIFFIN CITY 2 SANDUSKY THO STAGE 1 13247. 282258, 33.3 62430, 528653,
CBOPLAND - LOWER SANDUSKY (SOYIL 1) 23 SANDUSKY ONE STAGE 1 ERN: 293376. 33.17 156831, S44u83,
CROPLAND ~ ROCK CEEEK 24 SANDUSKY ONE STAGE 1 4817, 2881913. 3.2 26643, 571127,
CROPLAND - TYHOCHTEE CREEK 25 SANDUSKY ONE STAGE 1 5079. 2932172, 34.8 Ju3us. 615473,
CROPLAND -~ MIDDLE SANDUSKY 26 SANDUSKY ONE SIAGE 1 5166. 298438, 35.4 35253. 640726,
MUNICIPAL - TIFFIN CITY 27 SAKDUSKY ONE STAGE 1 8845, 327283, 36.5 62400, 703126.
CROPLAND - WOLF CREEK 28  SANDUSKY ONE SIAGE 1 2418, 309709. 36.8 223)2. 725428,
HONECIPAL - FREAONT CITY 29 SANDUSKY TWO SIAGR 2 3524. 313224, 37.2 71028. 796456,
MUONICIPAL - UPPEL SANDUSKY CITY 30 SANDUSKY THO STAGE 2 1037. 314261, 37.3 225)). 818956.
MUNICIPAL - BUCYFUS CTTY 31 SANDUSKY TWO SIAGE 2 1729. 315988, 37.5 48620, 867556.
MUNICIPAL - TIFFIN CITY 32 SANDUSKY TWD STAGE 2 2211, 318200, 37.8 93600. 961156.
CROPLAND - UPPER SANDUSKY RTVER 33 SAUDUSKY TWO SIAGE 2 10236. 3231436, 39.) 823800, 1784956,
CRIPLAND - MIDDLE SANDUSKY 34 SANDHSKY TWO STAGE 2 168876. 347312, 41,2 1627080. 3412036,
CROPLAND - LOWER SANDUSKY ({SOIL 1) 35 SANDUSKY THD STAGE 2 7422, 354731, 42.1 730650. N142686.
CROPLAND - RUCK CFEEK 36 SANDUSKY TWO STAGE 2 12440, 367173, 43,6 1229699. 53721385,
CROPLAND - LOSS CREFRK 37 SANDUSKY TwO STAGE 2 5739. 372911, 44,3 569520. 5941904,
CROPLAND - BFOKEN SHORD 38 SANDUSKY TWO STAGE 2 560%. 3785315, 45.) 56157D. 6503474,
COMBINED - TIFFIN CITY 39 SANDUSKY TWO STAGE 2 2444, 380959. 45,2 256880. 6760353,
COMBYNED - FREMONT CITY 40  SANDUSKY TWO STAGE 2 2091, 383A05). 45.6 3o3s10. 7066163,
CROPLAND ~ TYMOCHTEE CRELK 41 SANDUSKY THWO STAGE 2 14705, 3193355, 47.3 1585199, 8649362,
COHBINED - BUOCYRUS CITY 42 SANDUSKY TWO SIAGE 2 1523. 403077, 47.5 177840. 8827201,
STORH - FREMONT CITY 43 SANDUSKY TWO STAGE 1 BS. 432165, 47.5 13360, 8837560,
STORM - BUOCYRUS CIIY 44  SANDUSKY TWO SIAGE 1 af1. 4ni 246, 47.5 9620. 8647180,
STORM - TIFFIN CITY 45 SAMDUSKY TWO STAGE 1 439, 4Dd6RY, 47.6 51800, 8898980,
COMBINED -~ TIFFIN CITY 46 SANDUSKY TWO STAGE 1 624, 101309, 41.7 76969, 8975939.
COMBTHED - FREMONT CITY 47 SANDUSKY TWO STAGE 1 7314, 432)46. 47.7 91020. 9066959.
CROPLAND - LOWER SANDUSKY (SOIL 2) 43 SANPHNSKY TWD STAGE 2 2329, [NEENEN 8.9 3233)90. 9366959.
CROPLAND - HONEY CLEEK 49 SANDUSKY TWH STAGE 2 7906. 412280. 49,3 1333650, 10397609,
COMBINED - RUCYRUS CITY 50  SANDUSKY THO STAGE 1 399. 412668, 49,0 53280. 10450898,
COMNBINED - TIFFIN CITY 51 SAMDUSKY ONE STAGE 1 529. 413198, 9.1 16960. 13527847,
COMBINED - FRRHONT CTITY 52 SANDUSKY ONE STAGE 1 615. 413803, 49,1 91020. 10618R867.
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¥ ~
COMBINED ~ BUCYRUS CITY
CROPLAND -~ WOLF CREUK
STORM - BUCYRUS CTTY
STORYM - TIFFIN CITY
STORM - FREMONT CITY
STORM ~ FPREWOMT CITY
STORM -~ DUCYFUS CITY
5T0RY -~ TIFFIN CITY
COMBINED -~ UOPPER SANDUSKY CITY
COMDINED -~ UPPFER SANDUSKY CITY
COMBINED — OPPER SANDUSKY CITY

S ANDUSKY
SANDUSKY
SAKDUSKY
SANDUSKY
SANDUSKY
SANDUSKY
SANRPUSKY
SANDUS RKY
SANDUSKY
SANDUSKY
SANDUSKY

ONE ¢

H0

THO ¢

THWO
THO
ONE
ONE

ONE ¢

TRO
TWO

DNE !
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414127,
19743,
419809.
4201317,
120232,
429237,
423270,
420445,
420956.
421387,
421195,

9.9

Y 512808
1029330,
11180,
63239,
12049,
10360,
9620,
51800,
214890,
6438).
643R0.

106721146,
11701476.
11712656,
11772856,
11784895,
11795254,
11824874,
11856674,
12071563.
12135942,
12200321.



