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EVAPORATION M 1.000 .000 
nnn nnn .uuu .uuu INCREASE IN STORAGE M 

TRIBUTARY DRAINAGE AREAS AND FLOWS: 
ID TYPE SEG NAME DRAINAGE AREA 

1 
2 
3 
4 
5 
6 
7 
8 
9 

1 Stream A 1980 
1 Stream B 1980 
1 Stream C 1980 
2 Stream A 1985 
., �~� .... ___ D 10DC: 
" �~�"�I�o�:�:�a�l�l�l� g 17UJ 

2 Stream C 1985 
3 Stream A 1990 
3 Stream B 1990 
3 Stream C 1990 

KM2 
380.000 
100.000 
50.000 

380.000 
1nn nnn 
IUV.UUU 

50.000 
380.000 
100.000 
50.000 

TRIBUTARY CONCENTRATIONS (PPB): MEAN/CV 
ID CONSERV TOTAL P TOTAL N 
1 .0/ .00 60.0/ .00 .0/ .00 
2 .0/ .00 167.0/ .00 .0/ .00 
3 .0/ .00 167.0/ .00 .0/ .00 
4 .0/ .00 120.0/ .00 .0/ .00 
5 n, .00 1j(.7 nl .00 . "', IW'f ."'1 
6 .0/ .00 167.0/ .00 
7 .0/ .00 180.0/ .00 
8 .0/ .00 167.0/ .00 
9 .0/ .00 167.0/ .00 

MODEL SEGMENTS & CALIBRATION 

.01 .00 

.0/ .00 

.0/ .00 

.0/ .00 

.0/ .00 

FACTORS: 

MEAN FLOW CV OF MEAN FLOW 
HM3/YR 

1014.000 .000 
300.000 .000 
150.000 .000 

1014.000 .000 
-:rnn nnn nnn JUU.vuu .uuu 

150.000 .000 
1014.000 .000 
300.000 .000 
150.000 .000 

ORTHO P INORG N 
.0/ .00 .0/ .00 
.0/ .00 .0/ .00 
.0/ .00 .0/ .00 
.0/ .00 .0/ .00 
nl .00 nl .00 . "', . "', 

.0/ .00 .0/ .00 

.0/ .00 .0/ .00 

.0/ .00 .0/ .00 

.0/ .00 .0/ .00 

----------- CALIBRATION FACTORS -----------
SEG OUTFLOW GROUP SEGMENT NAME P SED N SED CHL-A SECCHI HOD DISP 

0 1980 Conditions 1.00 
CV: .000 

2 0 2 1985 ConcHtions 1.00 
CV: .000 

3 a 3 1990 Conditions 1.00 
CV: .000 

SEGMENT MORPHOMETRY: MEAN/CV 
LENGTH AREA ZMEAN 

ID LABEL 
1 1980 Conditions 
2 1985 Conditions 
3 1990 Condi t i ons 

KM 
30.00 
30.00 
30.00 

KM2 M 
40.0000 17.60 
40.0000 17.60 
40.0000 17.60 

SEGMENT OBSERVED WATER QUALITY: (none) 

CASE NOTES: 
single reservoir, spatially averaged 
IIJJL tipLe Load �c�~�r�i� sons 
each segment represents a different year 

Basic data sheet for Case 5 

Collection of Reservoirs, Spatially Averaged 

1.00 1.00 
.000 .000 
1.00 1.00 
.000 .000 
1.00 1.00 
.000 .000 

ZMIX 
M 

8.03/ .12 
8.03/ .12 
8.03/ .12 

1.00 1.00 
.000 .000 
1.00 1.00 
.000 .000 
1.00 1.00 
.000 .000 

ZHYP 
M 

.00/ .00 

.00/ .00 

.00/ .00 

1.000 
.000 

1.000 
.000 

1.000 
.000 
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A ----t....c::::: J---........ 

c--.... 

Mass Balance Period: 1 yr 

Reservoir Morphometry: 

Surface Area Volume Length 
---..kIL 

10 
~ 
1 
2 
3 

km2 ---.b..I!L 
8 64 

16 256 10 
16 384 10 

Stream Monitoring Data: 

Drainage Mean Flow-Wei ghted 
Area Flow Total P Concentration 

~ ~m2 hIItill I2eQ 
A 380 1,014 60 
B 100 300 167 
C 50 150 167 

Atmospheric total P load = 30 kg/km2 -yr 
Precipitation rate = 0.7 m/yr 
Evaporation rate = 1.0 m!yr 
Reservoir surface elevations constant 

Listing of input values for Case 5 

Collection of reservoirs 

ATMOSPHERIC LOADS & AVAILABILITY FACTORS: 

VARIABLE 
1 CONSERV 
2 TOTAL P 
3 TOTAL N 
4 ORTHO P 
5 INORG N 

Chapter 4 BATHTUB 

ATMOSPHERIC-LOADS AVAILABILITY 
KG/KM2-YR CV FACTOR 

.00 .00 .00 
30.00 .00 1.00 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

• 

RESERVOIR 1 

RESERVOIR 2 

RESERVOIR 3 
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GLOBAL INPUT VALUES: 
PARAMETER MEAN CV 
AVERAGING PERIOD YRS 1.000 .000 
PRECIPITATION METERS .700 .000 
EVAPORAT ION METERS 1.000 .000 
STORAGE INCREASE METERS .000 .000 

TRIBUTARY DRAINAGE AREAS AND FLOWS: 
ID TYPE SEG NAME DRAINAGE AREA 

2 
3 

1 Strea.-r. A 
2 Stream B 
3 Stream C 

KM2 
380.000 
100.000 
50.000 

TRIBUTARY CONCENTRATIONS (PPB): MEAN/CV 
ID CONSERV TOTAL P TOTAL N 
1 .0/ .00 60.0/ .00 .0/ .00 
2 .0/ .00 167.0/ .00 .0/ .00 
3 .0/ .00 167.0/ .00 .0/ .00 

MODEL SEGMENTS & CALIBRATION FACTORS: 

MEAN FLOW CV OF MEAN FLOW 
HM3/YR 

1014.000 .000 
300.000 .000 
150.000 .000 

ORTHO P INORG N 
.0/ .00 .0/ .00 
.0/ .00 .0/ .00 
.0/ .00 .0/ .00 

----------- CALIBRATION FACTORS -----------
SEG OUTFLOW GROUP SEGMENT NAME P SED N SED CHL-A SECCHI HOD DISP 

a Reservoir 1 1.00 1.00 1.00 1.00 1.00 1.000 
CV: .000 .000 .000 .000 .000 .000 

2 a 2 Reservoir 2 1.00 1.00 1.00 1.00 1.00 1.000 
CV: .000 .000 .000 .000 .000 .000 

3 0 3 Reservoir 3 1.00 1.00 1.00 1.00 1.00 1.000 
CV: .000 .000 .000 .000 .000 .000 

SEGMENT MORPHOMETRY: MEAN/CV 
LENGTH AREA ZMEAN ZM!X ZHYP 

ID LABEL KM KM2 M M M 
1 Reservoir 1 10.00 8.0000 8.00 6.09/ .12 .00/ .00 
2 Reservoir 2 10.00 16.0000 16.00 7.87/ .12 .00/ .00 
3 Reservoir 3 10.00 16.0000 24.00 8.35/ .12 .001 .00 

SEGMENT OBSERVED WATER QUALITY: 
SEG TURBID CONSER TOTAlP TOTAlN CHl-A SECCHI ORG-N TP-OP HOOV MOOV 

11M MG/M3 MG/M3 MG/M3 M MG/M3 MG/M3 MG/M3-D MG/M3-D 
1 MN: .00 .0 .0 .0 .0 .0 .0 .0 .0 .0 

CV: .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 
2 MN: .00 .0 .0 .0 .0 .0 .0 .0 .0 .0 

CV: .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 
3 MN: .00 .0 .0 .0 .0 .0 .0 .0 .0 .0 

CV: .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 

CASE NOTES: 
collection of reservoirs 

spatially averaged 
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Appendix A 
Installation 

The programs require an IBM-compatible PC with at least a 286 processor~ 
a math co-processor~ and 3 megabytes of disk storage. At least 530 kilobytes 
of conventional memory must be available for the programs to run. 

Installation is initiated by inserting the distribution diskette in an appropri­
ate floppy drive and entering the following command: 

>install c: 

Note that drives other than c: may be substituted and that a parent directory can 
be established (e.g., c:\models). The installation program creates destination 
directories for each set of program files and installs files to appropriate direc­
tories. For instance~ after issuing the command install c:, the following occurs: 

FLUX files are installed in directory c:\f1ux 
PROFILE files are installed in directory c:\profile 
BATHTUB files are installed in directory c:\bathtub 

Assistance in the acquisition and implementation of the software is avail­
able by contacting: 

Dr. Robert H. Kennedy 
Environmental Laboratory 
USAE Waterways Experiment Station 
3909 Halls Ferry Road 
Vicksburg, MS 39180-6199 

Phone: (601) 634-3659 
Fax: (601) 634-3713 
E-mail: webmaster(@limnos.wes.army.mil 

Software and update messages are also available on the Internet: 

http://limnos.wes.army.miVsoftware/ 

Appendix A Installation A1 



ADDendix B • • 

Conversion Factors 

To obtain values expressed in 
units of Multiply units expressed in By 

Concentration grams/cubic meter (gm/m3) 1.000 x 103 

milligrams/cubic meter (mg/m3
) micrograms/liter (pg/O) 1.000 

milligrams/liter (mg/O) 1.000 x 103 

partslbillion (ppb) 1.000 

II 
parts/million (ppm) 1.000 x 103 

I pounds/gallon (lb/gal) 1.198 x 108 

Flow acre-foot/day (acre-ft/day) 4.502 x 10-' 

cubic hectometers/year (hm3/year) cubic feet/second (fe Is) 8.931 x 10-' 

cubic meters/second (m3 /s) 3.154 x 10' 

million gallons/day (mgd) 1.382 

Area acres (acres) 4.047 x 10-3 

square kilometers (km2
) hectares (ha) 1.000 x 10-2 

square feet (ft2
) 9.294 x 10-3 

square meters (m2
) 1.000 x 10-6 

square miles 2.590 

Depth feet (tt) 3.048 x 10-' 

meters (m) inches (in.) 2.540 x 10-2 

Volume cubic meters (m3) 1.000 x 10-6 

cubic hectometers (hm3) 
acre-foot (acre-tt) 0.1234 x 10-2 

II 

Appendix B Conversion Factors 81 
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