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ONE-DIMENSIONAL STEADY-STATE STREAM WATER-QUALITY MODEL 

By Daniel P. Bauer, Marshall E. Jennings, and Jeffrey E. Miller 

ABSTRACT 

A computer program, based on a one-dimensional mathematical model 
which predicts the stream water-quality response characteristics from 
waste source inputs, is described and documented. Variables predicted 
include dissolved oxygen, biochemical oxygen demand, nitrogen forms, 
total and fecal-coliform bacteria, orthophosphate-phosphorus, and various 
conservative substances. The model is based primarily on the well known 
Streeter-Phelps oxygen-sag equation. Special options of the program 
include the capability of handling nonpoint source waste inputs and 
anoxic conditions. 

The model formulation is based on a steady-state assumption which 
requires constant flow rate of waste and stream discharges and associated 
parameters. To achieve a problem solution, each reach of a stream 
system is broken into a given number of subreaches, generally defined by 
locations of waste or tributary inflow points. All waste constituents 
are assumed to be completely mixed within any cross section. 

INTRODUCTION 

This report describes a computer program for a steady-state stream 
water-quality model which predicts stream biochemical characteristics 
and conservative constituent concentrations from waste source inputs. 
The program is developed using the basic Streeter-Phelps (1925) equation 
as a basis. The formulation is based on a one-dimensional analysis and 
constant stream and waste flows. 

In modeling the water quality of a stream reach, the program user 
can break the reach into as many subreaches as desired. Summary results 
from the model are broken into tabulations at fixed distance intervals 
(miles) downstream. For given subreaches the user is allowed to specify 
waste or tributary inflow at the start of the subreach and (or) linear 
runoff (nonpoint flow) along the subreach. 

The original program framework is based upon a dissolved-oxygen 
(DO) model developed by Shindala (1972). Additional features added t 
the original model include computations for: (1) Conservative constituents, 
(2) linear runoff, (3) nitrogen components, (4) anoxic stream conditions, 
(5) total and fecal-coliform bacteria, and (6) orthophosphate-phosphorus. 
Program output includes line-printer plots and various line-printer 
output tabulations. Some editing of the input data is also included. 



A preliminary application of the program described in this manual 
involved a waste assimilation capacity study in Arkansas (Jennings and 
Bryant, 1973). More recent applications involving nitrogen components 
have been done on the Yampa River in Colorado (Bauer and others, 1978) 
and the Chattahoochee River in Georgia (J. E. Miller and M. E. Jennings, 
1978). The user is advised to consult with the staff of the U.S. Geological 
Survey at the Gulf Coast Hydroscience Center (GCHC), NSTL Station, 
Mississippi, concerning field data-collection programs required to 
provide input. 

Future revisions are expected to reflect improvements in calcula-
tion methods or modeling techniques. Therefore, assistance of the GCHC 
staff in using the program is recommended. 

MODEL OBJECTIVES 

The model described in this manual is intended to be used in any 
one-dimensional, stream water-quality modeling situation in which the 
assumption of steady-state flows and waste inputs is acceptable. To 
satisfy the steady-state flow assumption, it is not necessary that 
stream flows be constant throughout the stream system; however, at each 
point in the stream system, the flow pattern must be constant for at 
least the time-of-travel through the system. Such assumptions are 
acceptable in many situations--particularly when the focus is on critical 
water-quality sequences associated with water-quality planning options. 
Often this will be a low flow period in which almost all waste inputs 
and flows can be considered at steady-state. Thus, critical conditions 
are based on critical hydrologic occurrences. Usually, projections can 
then be made using conditions that are based on the recurrence probability 
of the critical hydrologic event such as the 7-day low flow exceeded on 
the average once in ten years. When steady-state assumptions cannot be 
met for a given problem, unsteady transport models such as Bauer and 
Bennett (1976) are recommended. 

As in the case of any water-quality model, the model described in 
this report must be properly calibrated and verified, using an adequate 
data base, prior to simulation for water-quality planning use. This 
requires at least two data collection periods, preferably at low-flow or 
critical water-quality conditions. As noted by Bauer, Steele, and 
Anderson (1978), data for water-quality modeling should be collected 
during different seasons of a year. Data collected, however, during a 
critical low-flow condition, can be sufficient to calibrate a model 
(Hines and others, 1975). 

BASIS FOR MODEL DEVELOPMENT 

A synopsis of the development of equations is given in this section. 
The conservation of mass equation for this model takes the form: 



	
	

	 	
		
	 	

	
	 	 

 

 

3C 1 3(QC) ES 
3t A 9x (1) 

Rate of change Rate of change Source or sink 
of the consti- of the consti- terms in the 
tuent with time. tuent mass flow system. 

rate in the x 
direction. 

where 

C = conservative or nonconservative constituent concentration; 
t = time; 
A = stream cross-sectional area; 
Q = streamflow; 
x = stream downstream distance and direction coordinate; and 
S = system source or sink terms effects (Note: for conservative 

constituents, the sum of S is zero). 

Equation 1 is a fundamental modeling equation used to describe the stream 
transport of many water-quality constituents. It does not account for 
dispersion. Figure 1 illustrates the use of the equation for an 
incremental length of a stream reach. 

In this manual, various kinds of reaction coefficients are used. 
Each reaction coefficient is described when presented. Further explana-
tion can be obtained from the reference cited for that constituent. 

The term "linear runoff" is used in this manual to describe a 
nonpoint source of flow and wastes into the stream. When used, it 
indicates streamflow or waste inputs per foot of stream length. 

Biochemical Oxygen Demand 

The application of equation 1 to biochemical oxygen demand (BOD) 
modeling in streams results in the following: 

dL _ 1 d(QL) 
- K L, (2)

dt A dx r 

where K is the stream decay rate and L is the ultimate BOD concentration
r

in the stream. Ultimate BOD is the total DO consumed in the BOD bottle 
when all material, oxidizable by microbial degradation, has been 
oxidized--as described by Jennings and Bauer (1976). Biochemical oxygen 
demand may refer to either carbonaceous BOD (CBOD) or nitrogenous BOD 
(NBOD) effects. At steady-state conditions, dL = 0; therefore, 

dL = 
-K L. (3)

dx r 
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Figure 1.--Material balance for an elemental volume of a stream reach. 
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Integrating using boundary conditions, L = Lo at x = 0, 

x
-K (—)

r U 
L = L e (4) 

o 

where 

L = ultimate CBOD or NBOD (N ) concentration at some initial time t ;o o o 
L = ultimate CBOD or NBOD (N ) concentration some time t later than t ; 

o 
K = stream decay rate for CBOD and the same as the deoxygenation
r 

rate for NBOD (K 
U = mean stream velocity = Q/A; and 
e = the base of natural logarithms, approximated by 2.72. 

A procedure for determining K using semi-log logarithmic plots of
r

observed BOD values versus time of  travel is described by Thomann (1972). 
An explanation and example illustrating this procedure is given in 
attachment F. This procedure can be used for any constituent which is 
modeled using equation 2. In this model reaction coefficients for CBOD, 
NBOD, organic-nitrogen, total-coliform bacteria and fecal-coliform 
bacteria can be determined using this procedure. 

Nitrogen Constituents 

Nitrogen can be modeled either as the lumped parameter NBOD or by 
modeling the nitrification cycle. This cycle should be modeled when the 
prediction of concentrations of the nitrogen constituents is required or 
when a detailed analysis of the effect of nitrogenous wastes on the 
dissolved oxygen concentration of the stream is desired. 

Figure 2 illustrates the dominant reactions involved in the nitrogen 
cycle. This is a complex cycle involving many transformations; however, 
given the proper conditions, the most significant changes are the forward 
sequential reactions of organic-nitrogen to nitrate-nitrogen. This 
process is called nitrification. 

A set of first-order differential equations for the nitrogen cycle 
components, illustrated in figure 2 and developed by Thomann, O'Connor, 
and DiToro (1971), is listed below: 

dN 
1 

-K N + W  (x) (5)
dt 11 1 1 

dN 
2 

-K N + K + W (x) (6)
dt 22 2 12N1 2 

dN 
3 

-K N + K N W (x) (7)
dt 33 3 23 2 3 
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dN 
4 

-K N + K N + W (x) (8)
dt 44 4 34 3 4 

where 

t = traveltime = U 
; 

N = organic-nitrogen concentration;
1 

N = ammonia-nitrogen concentration;
2 

N = nitrite-nitrogen concentration;
3 

N = nitrate-nitrogen concentration;
4 

K33, K44 = decay rates (see fig. 2);
K11, K22' 

= forward reaction coefficients (see fig. 2); and
K12' K23' K34 

W , W , W , W = input discharge and waste concentration added to
1 2 3 4 mass balance at each input to the stream. 

Substituting the solution of the preceeding equation into the next 
sequential equation and solving results in the following: 

-K t
11 

N = N e (9)
1 10 

-K t -K t
11 22 

N = A e + B e (10)
2 n n 

-K t -K t -K t
11 22 33 

N = C e + D e + E e 
3 n n n 

-K t -K t -K t -K t
11 22 33 44N = F e + G e + H e + I e (12)4 n n n n 

where 
K N 
12 10 

A 
n K - K

22 11 

B = N - An 
n 20 



	
	

	

	
	
	

	
	
	
	
	

 

	  

	
		

	

A K 
n 23 = 

n K - K 
C 

33 11 

A KN K n 2320 23D = 
n K - K K - K 

33 22 33 22 

N K A K
20 23 n 23 

E = N C + 
n 30 K - K n K - K

33 22 33 22 

C K 
F n 34 = 

K - K 
n 

44 11 

K K B
23 34 n

G = 
n (K - - K )

33 K22) ((44 22 

K B )
34 23 n

H _ (-N + C + K
n K - K 30 n K - K 

44 33 33 22 

I = N - F - G - H 
n 40 n n n 

= nitrogen constituent concentrations at
N10' N20' N30' N40 

the preceding time step; and 

t, N1, N2, N3, N4, K11, K22, K33, K44, 

23, K34, and e are as previously
K12, K 

defined. 
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Nitrogen cycle modeling provides the capability to determine the 
effects of the discharge of nitrogenous compounds and nitrogen cycle 
transformations. This is a coupled sequential reaction involving the 
decay of organic-nitrogen and ammonia-nitrogen through nitrite-nitrogen 
to nitrate-nitrogen. In these reactions one form of nitrogen is converted 
to another form of nitrogen. For example, organic-nitrogen is converted 
to ammonia-nitrogen. In this model the coupling of the concentration 
and forward reaction of each N form with the next sequential nitrogen 
form is determined by the forward reaction coefficient. Under proper 
conditions (adequate oxygen, phosphates and an alkaline environment), 
the most significant reactions are the forward sequential reactions of 
organic-nitrogen to nitrate-nitrogen; however, there are other possible 
reactions. These include plant utilization of ammonia-nitrogen, nitrate 
reduction of nitrite-nitrogen and nitrate-nitrogen, and the escape as 
gas of nonionized ammonia-nitrogen. 

To provide a capability to handle the plant utilization, nitrate 
reduction, and other sinks in the system, two reaction coefficients are 
used for organic-nitrogen, ammonia-nitrogen, and nitrite-nitrogen (see 
fig. 2). These are the forward reaction coefficients and decay rates. 
Decay rates describe the total rate of decay of the nitrogen form. The 
forward reaction coefficients describe the rate that one form of nitrogen 
decays sequentially forward to the next form. Thus, the decay rate must 
always be equal to or greater than the forward reaction coefficient. 
Usually both reaction coefficients, for each form of nitrogen, will be 
equal. After initial calibration runs have been attempted, changes may 
be made if nitrogen sinks are suspected. A procedure for calibrating 
the nitrogen constituent model is given in the Discussion of Model 
Application. The present model structure does not take into account the 
escape of nonionized ammonia-nitrogen. In cases of high water temperatures 
(greater than 20°C) and high pH values (greater than 8.0), the amount of 
nitrogen loss, by this effect, can be estimated (Willingham, 1976). 

Dissolved Oxygen 

The application of equation 1 to dissolved-oxygen (DO) modeling in 
streams results in the following equation describing DO sources and 
sinks: 

O(D)
0 = - 1 d - K D + K L + K N -P+R+ B (13)dx a d n 

where 

D = DO deficit defined as the difference between saturated 
DO concentration (Cs) and the observed DO concentration 
(C); 

K = atmospheric reaeration rate;
a 

K = deoxygenation rate for CBOD;
d 

9 



	

	

	

	

	

	

	
	

	
		

 

		

	

	 	

L = ultimate CBOD concentration; 

K = deoxygenation rate for NBOD; 
n 

N = NBOD concentration; 

= mean daily photosynthetic DO production; 

R = oxygen utilized by respiration; 

B = oxygen used by the stream-bottom deposits; 
and A, Q, x, and e are as previously defined. 

When nitrification is modeled instead of NBOD, the term in the above 
equation (eq. 13) for NBOD deoxygenation (KnN)is the following: 

3.43 K N + 1.14 K N (13a)23 2 34 3 

where N , N , K , and K are as previously defined. This equation2 3 23 34
was presented by Thomann, O'Connor, and DiToro (1971) and describes 
the effects of ammonia-nitrogen and nitrite-nitrogen transformations. 
Integrating (eq. 13), the dissolved-oxygen deficit becomes the sum of 
the following components: 

-K -
a TI 

D e - initial DO deficit 
o 

K L -K a -K — 
d o r a u

(e - e ) - deficit due to oxidation of CBOD
K - K 
a r 

K N -K -K Ti 
n o n a

(e - e ) - deficit due to oxidation of NBOD 
K - K 
a n 

-K T) 
.11-- (1 - e a - deficit due to plant respiration
K 
a 

-K T)
a

(1 - e -deficit due to bottom deposits
K 
a 

-K Tii 
a 

- — - e - deficit due to mean daily photosyn-
a thetic production (14) 
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where 

D = DO deficit at some initial time t ; 
o o 

= traveltime down the stream = 

B = BNT/DEPTH (.3048), BNT is the areal oxygen demand per unit 
mean depth expressed in meters. The mean depth is given to 
the program in units of feet and then converted to meters; 

R = C (.025), the algae respiration effect is approximated by 
a
multiplying chlorophyll a concentration, C , by 0.025a 
(Shindala, 1972); and Ka, e, K L , K , K , N , R, B, and

d' o r n o 
P are as previously defined. 

When nitrification is modeled instead of NBOD, the deficit (D, integrating 
eq. 13a as a term in eq. 13) due to nitrogen constituent concentration changes 
is: 

x 
_K if - e -K )
11 a III -K22 j -e-Ka )fI

A (e B(e 
n n 

D = 3.43 K 
n 23 K - K K - K 

a 11 a 22 

x) x 
-K -K -K L 77 -K 

11 U a U 22 a ( 
[C (e -e D (e -e 

n 
+ 1.14 K

n 
34 K - K K 

a 11 a _K22 

-K --.15 -K 
33 a U

E(e -e 
n (15) 

K - K 
a 33 

where K , K K K K A B C , D , E , -17, and e are 
11 22' 33' 23' 34' Ka' n' n' n n n 

as previously defined. An explanation of when to use the nitrification 
model instead of the NBOD model is given under Nitrogen Constituents. 
For an explanation of the effect of nitrogen transformations on dissolved 
oxygen, see Thomann, O'Connor, and DiToro (1971). 

A FORTRAN computer program (Jennings and Bauer, 1976) is available 
for computation of Kd, Kn, and BOD values based on laboratory DO depletion 
data. In addition, an analyses presented by Stephens and Jennings 
(1976) is available to calculate estimates of mean daily photosynthetic 
DO production and respiration from diurnal DO and related field data for 
applicable subreaches. If this analysis is used, the results, calle' 
24-hour community metabolism, can be used as P. Since this analysis 
includes respiration effects, R would be set equal to zero. It is 
important to define the magnitude of P and R when there is a significant 
diurnal DO variation or a large algae population in the study reach. 

11 



	
 

 

	  

The stream reaeration rate is computed by the program using an 
equation developed by Bennett and Rathbun (1972). The basic relation-
ship is: 

0.607 1.689 
K = (8.76U /H )(2.303) (16)
a 

where 

K • reaeration rate in units of 1/day; 
a 
• mean stream velocity, in feet per second, supplied from mean 

discharge and cross-sectional area data or the subreach 
length divided by the subreach traveltime; 

• mean depth in feet; and 

2.303 = conversion factor from base 10 to base e. 

Anoxic Conditions 

In streams where significant waste loading exists, the DO concentration 
may drop to zero. If an anoxic condition is approached (DO concentration 
less than 0.1 mg/L), the program automatically computes the length of 
the anoxic zone and the CBOD concentration at the downstream end of the 
zone using equations developed by Bell (1973). The basic equations are 
as follows: 

K D -K N -R+P- B 
a c n 

L (17)
b K

d 

and 

L - L 
a b 

(T - T ) - (18)
b a K D -K N -R+P- B 

a c n 

where 

L = remaining CBOD concentration at the end of anoxic zone;
b 

L = CBOD concentration at the start of the anoxic zone; 
a 

(T -T ) = total traveltime or length of the anoxic zone (Tb is 
b a 

the traveltime at the end, and T is the traveltime at 
the beginning of the anoxic zone); 

D = maximum DO deficit equal to the saturated DO concentration; 
and K , K , N, R, P, B, and K are as previously defined. 

a n d 
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When anoxic conditions are computed, care must be taken to insure 
reasonable results. For example, when the DO in a stream is lowered to 
2.0 mg/L or lower, nitrification begins to slow down. Thus, if NBOD is 
large and is decreasing the DO concentrations to zero at a rapid rate, 
the K should be reduced in these possible anoxic subreaches to account 
for de much slower nitrification rate. This can maintain DO concentra-
tions above zero which, in many cases, may be more reasonable. 

Total and Fecal-Coliform Bacteria 

The application of equation 1 to coliform bacteria modeling in 
streams, presented by Mahloch (1973), results in the same derivation 
shown for BOD (eq. 2). The resulting equation is: 

x 
c 

N = N e -K (19)
CO 

where 

• coliform bacteria concentration at some initial time t ; 
co o 

N • coliform bacteria concentration at some time t later than t ; 
c o 

K = stream coliform bacteria die-off rates (These rates can 
c 

be estimated using the procedure described in attachment F.); 
and x and e are as previously defined. 

Orthophosphate-Phosphorus 

The application of equation 1 to orthophosphate-phosphorus modeling 
in streams, presented by Willis, Anderson, and Dracup (1975), results in 
the following: 

dN 

-K N -K C (20)
dx = P1 P P2 a 

where 

• orthophosphate-phosphorus concentration; 

K • orthophosphate-phosphorus stream bottom deposit uptake rate;
P1 

C • chlorophyll a concentration;
a 

K = orthophosphate-phosphorus chlorophyll a uptake rate; and
P2 

x • is as previously defined. 

The solution to this equation, adapted from the above reference, 
as presented is: 

13 



	  

	 	

	

	

	
	

-K — -K 
P1 U P2 U)

N = N e -K C (1 - e (21)PO P2 a 

where 

NPO orthophosphate-phosphorus concentration at some initial time t ; 
o 

and NP, K K and e are as previously defined.
P1 , Ca P2 U 

Conservative Constituents 

Conservative constituent concentrations (maximum of three) are 
computed using the mass balance equation shown below. 

C Q + C Q 
o o T T

C (22)c Q Qo T 

where 

C = stream concentration of conservative constituent;
c 

C = stream concentration of conservative constituent upstream of
o 

tributary; 

C = tributary concentration of constituent;
T 

Q = streamflow; and 
o 

Q = tributary flow.
T 

Linear Runoff 

Linear runoff is added to the mass balance in the stream using 
equation 22. For this application of equation 22, CT is the added waste 
concentration of the linearly incremented runoff, and QT is the linearly 
incremented flow rate over the distance, x, for each time step. 

Temperature Correction of Reaction Coefficients 

Reaction coefficients in the model are corrected for water tempera-
tures other than 20°C using the following equations (Shindala, 1972): 

K = K (1.047) T-20 CBOD decay rate (23)
T 20 

CBOD deoxygenation rate 

14 



	

	 	

	 	

K = K (1.09) T-20 NBOD deoxygenation rate (24)
T 20 

Organic-nitrogen forward reaction coefficient 
Organic-nitrogen decay rate 
Ammonia-nitrogen forward reaction coefficient 
Ammonia-nitrogen decay rate 
Nitrite-nitrogen forward reaction coefficient 
Nitrite-nitrogen decay rate 
Nitrate-nitrogen decay rate 
Orthophosphate-phosphorus stream bottom deposit 
uptake rate 
Chlorophyl a uptake rate 

T-20 
K = K (1.065) Benthic deposit demand (25)
T 20 

T-20 
K = K (1.021) Reaeration rate (26)
T 20 

where 

K = temperature corrected reaction coefficient;
T 

K = reaction coefficient at 20°C; and
20 

T = temperature. 

For stream temperatures less than 15°C or greater than 30°C temperature 
corrected reaction coefficients, using the above equations, should be 
carefully checked to insure the use of reasonable values. If the computed 
reaction coefficients are not reasonable, the user should adjust the 
coefficients to produce desired temperature corrected coefficients. At 
temperatures near or below 10°C, nitrification no longer occurs at a 
significant rate (Thomann and others, 1971). At these stream temperatures, 
nitrification reaction rates should be adjusted to reflect the very slow 
rate. 

GENERAL MODEL OPERATION 

To apply the model the stream must be divided into a given number 
of subreaches. The number of subreaches and boundaries are set by the 
program user. Criteria for dividing a stream are as follows: 

1. Individual point waste flow or tributary inputs require the start 
of a subreach for each source. Subreaches should be set up so 
the discharges enter the stream at the upstream end. 

2. Linear runoff data is also defined by subreach boundaries. 

3. Major changes in hydraulic characteristics, stream temperature, or 
reaction coefficient values require a subreach division. 
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4. Possible additional future inputs or changes along the stream to 
be used in the study can be indicated also by subreaches. 

There are several types of data required for each subreach to adequately 
define model parameters. Special data considerations for each subreach 
include: 

1. Estimate the reaction rate coefficients for the model parameters, 
for example KR for a BOD. 

2. Check estimated reaeration rates for each subreach obtained by 
the Bennett-Rathbun reaeration formula. Use other formulae if the 
values are much higher or lower than expected (see Bennett and 
Rathbun, 1972). An inert gas tracer measurement determination of 
reaeration rates should be made if practical (see Rathbun and 
others, 1976). 

3. Inspect each subreach for occurrences of unexpected phenomenas. 
For example, a large chemical oxygen demand or a toxic waste 
discharge will require special consideration before the model can 
be applied. In some cases, for large toxic discharges, the model 
described in this report should not be used. 

General program computation steps are the following: 

1. Read input data, initialize variables, and set computation 
options. 

2. Print initial output tables from input data. 

3. Compute CBOD, NBOD, coliform, and so forth, concentrations at given 
x distance increments for each subreach. 

4. Print and plot subreach results and observed data. 

5. Compute conservative concentrations at given x distance increment 
for each subreach. 

6. Print and plot subreach results. 

The program loops through the calculations once every calculation 
interval, DXPNT. DXPNT is input on card type 2. Because of possible 
computation errors that can occur, it is important that extreme values 
of DXPNT are not used. A reasonable range is from .05 miles to 5.0 
miles. To avoid exceeding certain arrays in the program, the number of 
calculation intervals (total length of stream modeled divided by DXPNT) 
cannot exceed 950. 

The major DO, BOD, nitrification, total and fecal-coliform bacteria, 
and orthophosphate-phosphorus computations of the program are solved 
within a major interative loop (1 to NSEG, where NSEG is the number of 
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subreaches for a tributary or main stem) in subroutines NITBOD and 
NITRIF. Each subreach has some specified length, and for each subreach 
the program gives results at DXPNT increments. Within the program, the 
initial concentrations for each subreach are updated to the downstream 
computed value of the previous subreach after each computation cycle. 
The program then computes the next downstream value after incrementing 
x, an amount, DXPNT. Traveltime (t) for these computations, DELTT, is 
computed as the stream traveltime over the distance DXPNT. Since the 
program is based on a downstream river mileage convention, the distance 
incrementation is by subtraction rather than addition. 

The initial DO deficit (DDO) is updated to the computed downstream 
deficit value (DD) after each computation cycle. This is done in the 
same manner as discussed above. The reaeration rate is computed for 
each printing interval as the program advances through a subreach computation. 
If desired, the program user may specify an average reach value for the 
reaeration rate by specifying a subreach mean reaeration rate (AAKAT 
field of card 52 of input--see Model Options). If AAKAT is specified, 
it is not corrected for temperature. Tracer techniques for determining 
stream reaeration are available (see Rathbun and others, 1976) and are 
recommended. 

After computing the DO concentration, the program tests the DO 
concentration. If it is less than 0.1 mg/L, the routine calls subroutine 
"ANEROB." For the first entry, the subroutine computes the length of 
time for the anoxic zone. For successive incremental computation points, 
the DO concentration is set to zero. After the established traveltime 
(eq. 18) is exceeded for the anoxic zone, the program returns to a 
normal processing format. 

Linear runoff is specified in the program as a total incoming flow 
and average concentrations for the length of the subreach. When linear 
runoff data is specified for the current subreach, mass balance compu-
tations are made at each calculation interval, DXPNT. The amount of 
flow added for a given calculation interval is computed by dividing the 
runoff flow amount by the number of printing intervals in the runoff 
subreach. These calculations are made in either subroutine NITBOD or 
subroutine NITRIF. 

MODEL OPTIONS 

The program provides six major options. These options are specified 
on card type 2 by setting the option variable to the specified value as 
described below. 

Option 1: Reaeration rates are calculated using the Bennett and 
Rathbun (1972) equation. However, if another equation is found to 
be more applicable to the modeling situation or if a tracer study 
has been done to determine reaeration rates, these values can be 
input to the model. This is done by specifying the option variable, 
ICODE = 1 and inputing values for AAKAT (Card type 52) for each 
subreach. 
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Option 2: Linear runoff can be specified for the model. This is 
done by setting the option variable, IRUNOF = 1 and supplying 
linear runoff data (card type A) for the subreaches where runoff 

occurs. 

Option 3: From 1 to 3 conservative constituents can be modeled. 
This is done by specifying the option variable, NCONSV = 1, 2, or 3 
and supplying the appropriate data. 

Option 4: Traveltimes are calculated using an average stream 
velocity for each subreach. However, if dye tracer traveltime 
data is available, it can be used in the model. This is done by 
specifying the option variable, ITTIFO = 1 and inputing the traveltime 
data (Card type 51) for each subreach. 

Option 5: Nitrogenous BOD can be modeled using the lumped variable 
NBOD or by modeling the nitrogen cycle. The nitrification cycle is 
modeled by specifying the option variable, IMODEL = 1 and furnishing 
the required data. 

Option 6: Total and fecal-coliform bacteria can be modeled. This 
is done by specifying the option variable, ICOLOP = 1 and supplying 
the required input data. 

DATA REQUIREMENTS 

Both hydrologic data and waste inflow data must be collected. Data 
is usually collected over a period of a day or two and at a given time 
interval to obtain approximate diurnal variation for most of the constituents 
to be sampled. Stream and waste flows should approximate steady-state 
conditions for the sample period. Ideally, data for the model should be 
collected during different seasons of the year, since water-quality 
characteristics and flows vary considerably over a yearly cycle (Hines 
and others, 1975). However, calibration and verification data sets 
usually have to be collected during the critical water-quality period 
most similar to the anticipated water-qualtiy period for which projections 
will be made. At least two independent data collection periods are 
required to calibrate and verify the model. 

Data Description 

Mean depth and velocity of Collected at selected sites along the 
each subreach stream study reach. Adequate number 

of cross sections should be made to 
define the mean depth and velocities. 
Data are used to determine subreach 
traveltime, estimate reaeration 
coefficients, and estimate bottom 
deposits DO deficit values. 
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Mean cross-sectional area 
and flow of each subreach 

Dissolved-oxygen concentrations 
at each site 

Conservative constituent concen-
trations and specific 
conductance, stream ultimate 
CBOD, NBOD, organic-nitrogen, 
ammonia-nitrogen, nitrite-
nitrogen, nitrate-nitrogen, 
fecal and total-coliform 
bacteria, and orthophosphate-
phosphorus samples at each site 

Algal respiration, benthic and 
photosynthetic data, and 
chlorophyll a concentrations 

Stream temperature 

- Collected at selected sites to define 
subreach flow and mean cross-sectional 
area. 

- Collected at main-stream, tributary, 
and waste source inflow sites to 
help define both the measured and 
computed DO profiles in the stream 
study reach. 

- Collected at main-stream, tributary, 
and waste source inflow sites. 

- Special data collected at representa-
tive sites along main study reach 
to evaluate constants R, B, and P. 

- Collected at main-stream tributary 
and waste source inflow sites. 
Used to temperature-adjust rate 
constants and to calculate DO 
saturation values. 



	
		

	

	 		

	

	 		

	

	 	

	 	

DATA INPUT SPECIFICATION 

Input to this program is by cards. See attachments C and D for a 
schematic and examples of card input for the model. 

Description Variable Columns Format 

Card type 1 - (required) - Any alphanumeric information can be used as a 
title. 

a. Card type = 1 1 

b. Title (alphanumeric) TITLE 2-77 19A4 

Card type 2 - Initial conditions and options (default = 0) (required). 

a. Card type = 2 1 

b. Number of subreaches (maximum of 50) 
for tributary or main stem being modeled 

NSEG 3-4 12 

c. Subreach number of main stem where 
tributary enters. Set to zero for main 
stem calculations. 

JSEG 5-6 12 

d. Option 1 
= 0 or blank; compute reaeration rate 
(AKAT) 

= 1; read AAKAT (card type 51, card 
sequence 2, columns 25-29) 

ICODE 7 

e. Option 2 
= 1; tributary or main stem includes 

linear runoff (card type A) 
= 0 or blank; no linear runoff 

IRUNOF 9 

f. Option 3 
= 1,2,3; number of sets of conservative 

data (maximum of 3) to be modeled 
= 0 or blank; conservative data not 

included. 

NCONSV 10 

g. Option 4 
= 1; read subreach traveltime data 
(card type 5, card sequence 1, item S) 

= 0; traveltime computed from mean 
subreach discharge, cross-sectional 
area and length 

ITTIFO 11 

20 



	 	 	

	

	

	

 
	

 
	

 
	

 
	

 
	

 

 		

 

Description Variable Columns Format 

h. Option 5 
= 1; nitrogen cycle computation 
(sequential reaction mode) 

= 0 or blank; nitrogenous BOD 
computation 

IMODEL 12 

i. Option 6 
= 1; compute total and fecal-coliform 

bacteria concentration for tribu-
tary or main stem 

ICOLOP 13 Il 

J• Starting upstream point river mileage 
(use downstream river mileage 
convention - decreasing downstream) 

XSTRT 14-19 F6._ 

k. Calculation interval of results (mi) DXPNT 20-23 F4._ 

1. Initial ultimate CBOD concen-
tration at starting location (mg/L) 
(reach background conditions upstream 
from starting location) 

BDC 24-27 F4.Q 

m. Initial ultimate NBOD concen-
tration at starting location (mg/L) 
(reach background conditions upstream 
from starting location) 

BDN 28-31 F4.) 

n. Initial organic-nitrogen concentration 
(mg/L) (upstream from starting location) 

ORGNST 32-35 F4.0 

o. Initial ammonia-nitrogen concentration 
(mg/L) (upstream from starting location) 

AMONST 36-39 F4.0 

p. Initial nitrite-nitrogen concentration 
(mg/L) (upstream from starting location) 

STNO2 40-43 F4.0 

q. Initial nitrate-nitrogen concentration 
(mg/L) (upstream from starting location) 

STNO3 44-47 F4.0 

r. Initial DO concentration (mg/L) 
(upstream from starting 
location) 

DO 48-51 F4.0 

3
s. Initial streamflow (ft /s) (flow rate 

upstream from starting location) 
SUPS 52-56 F5.0 

t. Initial upstream fecal coliform con-
centration (colonies/100 mL; program 
multiplies value given by 1000) (up-
stream from starting location) 

STCOLI 57-60 F4.0 
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Description Variable Columns Format 

u. Initial upstream total coliform con- STCOLT 61-64 F4.0 
centration (colonies/100 mL; program 
multiplies value given by 1000) (up-
stream from starting location) 

v. Initial conservative 1 (C1) concen- CIUPST 65-70 F6.0 
tration (mg/L) (background condition 
upstream from starting location; leave 
blank if conservatives are not included). 

w. Initial conservative 2 (C2) concen- C2UPST 71-76 F6.0 
tration (mg/L) (reach background 
condition upstream from starting 
location; leave blank if conserva 
tives are not included). 

x. Initial conservative 3 (C3) concen- C3UPST 77-80 F4.0 
tration (mg/L) (reach background 
condition upstream from starting 
location; leave blank if conserva-
tives are not included). 

a. Card type = 2 1 

b. Card sequence = 2 2 

c. Initial orthophosphates concentration PO4 3-3 F6.0 
(mg/L) 

d. Barometric Pressure (inches of mercury) BP 9-14 F6.0 

Card type I - (required) Three cards type I are used to define the conser-
vative constituent titles printed in initial values table on page one of 
output (card 1, card 2, card 3). (Leave heading fields blank if conserva-
tives are not to be modeled. Give only once for the first reach card 
section). 

CARD 1 

a. Card type = I 1 Al 

b. Initial Cl description PTINIT 2-41 10A4 

Card 2 

a. Card type = I 1 Al 

b. Initial C2 description PTINIT 2-41 10A4 
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Description Variable Columns Format 

CARD 3 

a. Card type = I 1 Al 

b. Initial C3 description PTINIT 2-41 10A4 

Card type P - Conservative tabular line printer output headings (required) 
(Leave heading fields blank if conservatives are not to be modeled. Give 
only once for the first reach card section). 

TITLES 

a. Card type = P 1 Al 

b. Cl heading for output PTC1 2-9 2A4 

c. C2 heading for output PTC2 12-19 2A4 

d. C3 heading for output PTC3 22-29 2A4 

Card type 3 - Observed data for each reach being modeled (optional input). 
These data do not necessarily occur at subreach divisions. 
(Note: For partial observed data location (one or more of the observed 
data samples missing), leave the missing data items card fields blank.) 
(Maximum of 200 points). 

a. Card type = 3 1 

b. Observed river mile location (down- OBSMI 3-8 F6.0 
stream river mile convention)(mi) 

c. Observed stream DO concentration OBSDO 9-15 F7.0 
(mg/L) 

d. Observed stream organic-nitrogen OBSORG 16-22 F7.r) 
concentration (mg/L) 

e. Observed stream ammonia-nitrogen OBSAMN 23-29 F7., 
concentration (mg/L) 

f. Observed stream nitrite-nitrogen OBSNO2 30-36 F7., 
concentration (mg/L) 

g. Observed stream nitrate-nitrogen OBSNO3 37-43 F7.0 
concentration (mg/L) 

h. Observed stream fecal-coliform OBSCOL 44-50 F7.0 
bacteria concentration (colonies/100 mL) 
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Description Variable Columns Format 

i. Observed stream total-coliform OBSCOT 51-57 F7.0 
bacteria concentration (colonies/100 mL) 

j. Observed stream conservative con- OBSC1 58-64 F7.0 
stituent concentration (C1)(mg/L) 

k. Observed stream conservative con- OBSC2 65-71 F7.0 
stituent concentration (C2)(mg/L) 

1. Observed stream conservative con- OBSC3 72-78 F7.0 
stituent concentration (C3)(mg/L) 

Card type = 3 1 

Card sequence = 2 2 Il 

a. Observed stream ultimate CBOD (mg/L) OCBODU 3-8 F6.0 

b. Observed stream ultimate NBOD (mg/L) ONBODU 9-15 F7.0 

c. Observed stream orthophosphate- OBSPO4 16-22 F7.0 
phosphorus (mg/L) 

Card type 4 - Point source data. 

a. Card type = 4 1 Il 

b. Card sequence = 1 2 Il 

c. Ultimate CBOD concentration of waste or BODCU 3-8 F6.0 
tributary (mg/L) (should be left 
blank if specified in lb/day under 
"1 WBOCU") 

d. Direct discharge of ultimate CBOD WBODCU 9-14 F6.0 
(lb/day) (should only apply to treat- 
ment effluent; leave blank if speci- 
fied in (mg/L) under "BODCU") 

e. Ultimate NBOD discharge concentration BODN 15-20 F6.0 
of waste or tributary (mg/L) (should 
be left blank if specified in lb/day 
below under "WBODN") 

f. Organic-nitrogen discharge concentra- ORGNTB 21-26 F6.0 
tion of waste or tributary (mg/L) - 
should be left blank if specified in 
lb/day below under "ORGNLB" 
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Description Variable Columns Format 

g. Ammonia-nitrogen discharge concentra-
tion of waste or tributary (mg/L) -
should be left blank if specified in 
lb/day below under "AMONLB" 

AMONTB 27-32 F6.0 

h. Nitrite-nitrogen discharge concentra-
tion of waste or tributary (mg/L) -
should be left blank if specified in 
lb/day below under "LBNO2" 

TBNO2 33-38 F6.0 

i. Nitrate-nitrogen discharge concentra-
tion of waste or tributary (mg/L) -
should be left blank if specified in 
lb/day below under "LBNO3" 

TBNO3 39-44 F6. 

J• Direct discharge of NBOD (lb/day) 
(should only apply to treat-
ment plant effluent; leave blank if 
specified in mg/L under "BODN") 

WBODN 45-50 F6.0 

k. Direct discharge of organic-nitrogen 
(lb/day) - should only apply to treat-
ment plant effluent; leave blank if 
specified in mg/L above under "ORGNTB" 

ORGNLB 51-56 F6. , 

1. Direct discharge of ammonia-nitrogen 
(lb/day) - should only apply to treat-
ment plant effluent; leave blank if 
specified in mg/L above under "AMONTB" 

AMONLB 57-62 F6..) 

m. Direct discharge of nitrite-nitrogen 
(lb/day) - should only apply to treat-
ment plant effluent; leave blank if 
specified in mg/L above under "TBNO2" 

LBNO2 63-68 F6.0 

n. Direct discharge of nitrate-nitrogen 
(lb/day) - should only apply to treat-
ment plant effluent; leave blank if 
specified in mg/L above under "TBNO3" 

LBNO3 69-74 F6.0 

a. Card type = 4 1 

b. Card sequence = 2 2 

c. DO of inflow source (mg/L) (point 
source or waste tributary: applies 
to "BODCU" and "BODN") 

DOD 3-8 F6 0 
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Description Variable Columns Format 

d. Mean temperature of point source waste TEMPTR 9-14 F6.0 
or tributary (°C) 

2
e. Benthic deposit demand f(g/m )/day] BN 15-20 F6.0 

(given as an average value for sub-
reach) 

f. Chlorophyll a concentration (wg/L) CliLA 21-26 F6.0 
(average concentration for subreach; 
used by model to determine plant 
respiration effects; leave blank if 
not to be considered) 

g• Average daily photosynthetic dissolved- PNET 27-32 F6.0 
oxygen production ((mg/L)/day) (average 
condition for subreach; leave blank if 
not to be considered) 

h. Conservative 1 (C1) concentration of Cl 33-38 F6.0 
point source waste or tributary (mg/L) 
(leave blank if conservatives are not 
included) 

i. Conservative 2 (C2) concentration of C2 39-44 F6.0 
point source waste or tributary (mg/L) 
(leave blank if conservatives are not 
included) 

J . Conservative 3 (C3) concentration of C3 45-50 F6.0 
point source waste or tributary (mg/L) 
(leave blank if conservatives are not 
included) 

k. Orthophosphate-phosphorus concentration PO4CU 51-56 F6.0 
for point source waste or tributary (mg/L) 
(should be left blank if specified in 
lb/day under "WPO4CU") 

1. Direct discharge of orthophosphate- WPO4CU 57-62 F6.0 
phosphorus (lb/day) (leave blank if 
specified in (mg/L) under "PO4CU") 

Card type 5 - Point source waste or tributary flow rate and reaction 
coefficient data (required) 

a. Card type = 5 1 I1 

2b. Card sequence = 1 
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Description 

3 
c. Flow rate of waste or tributary (ft /s) 

(value specified can be negative in 
the case of a diversion) 

d. Mean depth of stream for subreach 
downstream of waste or tributary in-
flow (ft). 

e. Mean cross-sectional area of stream 
for subreach downstrpm of waste or 
tributary inflow (ft ) 

f. Mean temperature of stream for sub-
reach downstream of waste or tributary 
inflow (°C) 

g. Mile at which subreach ends (mi) (river 
mile location at start of next subreach) 

h. Average CBOD decay rate for the sub-
reach (1/day). (Expressed as an 
average subreach instream decay rate) 

i. Average CBOD deoxygenation rate for 
the subreach (1/day) (expressed as 
a bottle time decay rate in some 
cases equal to "AKR" given above) 

J• Average deoxygenation rate for NBOD 
(1/day) (average NBOD decay rate 
for subreach) 

k. Average organic-nitrogen forward 
reaction coefficient for subreach 
(1/day) expressed as an average sub-
reach instream decay rate 

1. Average ammonia-nitrogen forward 
reaction coefficient for the sub-
reach (1/day) expressed as an 
average subreach instream decay 
rate 

m. Average nitrite-nitrogen forward 
reaction coefficient for the sub-
reach (1/day) expressed as an 
average subreach instream rate 
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Variable Columns Format 

3-7 F5.0 

DEPTH 8-12 F5.0 

AREA 13-17 F5.0 

TEMP 18-20 F3.0 

XSEG 21-26 F6.0 

AKR 27-30 F4.0 

AKD 31-34 F4.0 

AKN 35-38 F4.,) 

AKORGN 39-42 F4.0 

AKAMON 43-46 F4.0 

AKNO2 47-50 F4.0 



Description 

n. Average nitrate-nitrogen decay 
rate for the subreach (1/day) 
expressed as an average subreach 
instream rate 

o. Fecal-coliform bacteria point source 
concentration of waste or tributary 
(colonies/100 mL; program multiplies 
value given by 1000) 

p. Total-coliform bacteria point source 
concentration of waste or tributary 
(colonies/100 mL; program multiplies 
value given by 1000) 

q. Average fecal-coliform bacteria die-
off rate for the subreach (1/day) 

r. Average total-coliform bacteria die-
off rate for the subreach (1/day) 

s. Subreach mean traveltime for flow 
condition to be modeled (specified 
in hours and decimal fraction thereof) 
Leave blank if ITTIFO = 0 or blank 
(card type 2, col. 11) 

a. Card type = 5 

b. Card sequence = 2 

c. Coefficient (1) for stream bottom 
deposit uptake rate (1/day) in 
orthophosphate-phosphorus equation 

d. Coefficient (2) for orthophosphate-
phosphorus chlorophyll a uptake rate 
(1/day) term in orthophosphate 
calculation 

e. Average organic-nitrogen decay rate 
for subreach (1/day) expressed as 
an instream decay rate 

f. Average ammonia-nitrogen decay rate 
for the subreach (1/day) expressed 
as an instream decay rate 
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Variable 

AKNO3 

COLITR 

COLTTR 

COLDIE 

TOTDIE 

TTSUBR 

KPO41 

KP042 

SKORGN 

SKAMON 

Columns Format 

51-54 F4.0 

55-60 F6.0 

61-66 F6.0 

67-70 F4.0 

71-74 F4.0 

75-80 F6.0 

1 

2 

3-7 F5.0 

8-12 F5.0 

13-16 F4.0 

17-20 F4.0 



	 		

	 	
	

	 	 	

Description Variable Columns Format 

g• Average nitrite-nitrogen decay rate SKNO2 21-24 F4.0 
for the subreach (1/day) expressed 
as an instream rate 

h. Average reaeration rate for the AAKAT 25-29 F5.0 
subreach (1/day) - leave blank if 
ICODE = 0 or blank 

Card type A - Linear runoff data for each subreach (maximum number of sub-
reaches is 50) (optional). If given, "IRUNOF" card type 2 should be set 
to 1, include linear runoff cards for all subreaches in reach being modeled. 
If no linear runoff exists for some subreaches, punch card type "A" and 
"A2" for each of these subreaches and leave the rest of the card blank. 

a. Card type = A 1 Al 

b. CBOD concentration of runoff (mg/L) LNBODC 3-7 F5.0 

c. NBOD concentration of runoff (mg/L) LNBODN 8-13 F6.0 
(leave blank if IMODEL = 1) 

d. Organic-nitrogen concentration of LNORGN 14-19 F6.0 
runoff (mg/L) - leave blank if 
IMODEL = 0 or blank 

e. Ammonia-nitrogen concentration of LNAMON 20-25 F6.0 
runoff (mg/L) - leave blank if 
IMODEL = 0 or blank 

f. Nitrate-nitrogen concentration of LNNO2 26-31 F6.0 
runoff (mg/L) - leave blank if 
IMODEL = 0 or blank 

g• Nitrate-nitrogen concentration of LNNO3 32-37 F6.0 
runoff (mg/L) - leave blank if 
IMODEL = 0 or blank 

h. DO concentration of runoff (mg/L) LNDO 38-43 F6.0 

i. Fecal-coliform bacteria concentration LNCOLI 44-49 F6.0 
of runoff (colonies/100 mL; program 
multiplies value given by 1000) 

j. Total-coliform bacteria concentration LNCOLT 50-55 F6.0 
of runoff (colonies/100 mL; program 
multiplies value given by 1000) 

k. Conservative 1 (C1)'concentration of LNC1 56-61 F6.0 
runoff (mg/L) (leave blank if con-
servative not modeled) 
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Description Variable Columns Format 

1. Conservative 2 (C2) concentration of 
runoff (mg/L) (leave blank if con-
servative not modeled) 

LNC2 62-67 F6.0 

m. Conservative 3 (C3) concentration of 
runoff (mg/L) (leave blank if con-
servative not modeled) 

LNC3 68-73 F6.0 

n. Total runoff inflow amount for 
subreach (ft /s) 

LNQ 74-79 F6.0 

a. Card type = A 1 

b. Card sequence = 2 2 

c. Orthophosphate concentration of run- LNPO4 3-7 F5.0 
off (mg/L) 

Card type 6 - Reach description data (printout purposes only) (required). 
Give this data only once for the first reach card section. 

a. Card type = 6 1 

b. Reach number (give as an ascending 2-4 
number sequenced in order subreaches 
are to be modeled) 

c. Alphabetic code subreach channel des- 5-6 A2 
cription; use following: 

A - Rocky bottom - pool riffle - light vegetation 
B - Rocky bottom - pool riffle - medium vegetation 
C - Rocky bottom - pool riffle - heavy vegetation 
D - Rocky bottom - channel control - light vegetation 
E - Rocky bottom - channel control - medium vegetation 
F - Rocky bottom - channel control - heavy vegetation 
G - Mud bottom - pool riffle - light vegetation 
H - Mud bottom - pool riffle - medium vegetation 
I - Mud bottom - pool riffle - heavy vegetation 
J - Mud bottom - channel control - light vegetation 
K - Mud bottom - channel control - medium vegetation 
L - Mud bottom - channel control - heavy vegetation 

(Note: The code description table 
is given in the model output below 
the reach description listing.) 

d. Name or title of reach (give in order 7-26 5A4 

of subreach-modeling sequence) 
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Description Variable Columns Format 

e. Begin mile of subreach 27-34 F8.0 

f. End mile of subreach 35-42 F8.0 

Card type 7 - Point source waste and minor tributary data (printout 
purposes only) (required). Give this data only once for the initial 
reach card section. 

a. Card type = 7 

b. Card sequence = 1 

c. Subreach number (punch in ascending 
order in which subreaches are modeled; 
there should be "NSEG" (card type 2) 
subreach cards) 

d. Month of which sample collected 

e. Year of which sample collected 

f. Code to indicate agency responsible 
for collection and analysis of sample 
(such as U.S. Geological Survey; 
Environmental Protection Agency) (see 
card type K below; match alphabetic 
codes with that used in card type K) 

g. Name or title of point source waste or 
minor tributary 

h. Mile location on reach where waste 
or tributary enters stream 

i. Mean flow rate of waste or tributary 
(ft3/s) 

j. Ultimate CBOD concentration of waste 
or tributary (mg/L) 

k. Ultimate NBOD concentration of waste 
or tributary (mg/L) 

1. DO concentration of waste or tributary 
(mg/L) 

m. Mean temperature of waste or tributary 
(°C) 

1 

2 

3-5 13 

6-7 A2 

8-9 A2 

10-11 A2 

12-31 5A4 

32-37 F6.0 

38-43 F6.J 

44-49 F6.0 

50-55 F6.0 

56-60 F5.0 

61-64 F4.0 
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Description Variable Columns Format 

n. Mean conservative 1 (C1) concentration 
of waste or tributary (mg/L) (leave blank 
if conservatives are not to be modeled) 

65-70 F6.0 

o. Mean conservative 2 (C2) concentration 
of waste or tributary (mg/L) (leave blank 
if conservatives are not to be modeled) 

71-76 F6.0 

p. Mean conservative 3 (C3) concentration 
of waste or tributary (mg/L) (leave blank 
if conservatives are not to be modeled) 

77-80 F4.0 

a. Card type = 7 1 

b. Card sequence = 2 2 

c. Organic-nitrogen concentration of waste 
or tributary (mg/L) 

3-8 F6.0 

d. Ammonia-nitrogen concentration of waste 
or tributary (mg/L) 

9-14 F6.0 

e. Nitrite-nitrogen concentration of waste 
or tributary (mg/L) 

15-20 F6.0 

f. Nitrate-nitrogen concentration of waste 
or tributary (mg/L) 

21-26 F6.0 

g. Fecal-coliform bacteria concentration of 
waste or tributary (colonies/100 mL) 

27-34 F8.0 

h. Total-coliform bacteria concentration of 
waste or tributary (colonies/100 mL) 

35-42 F8.0 

Card type K - Key: Source of waste data listed under card type 7. 

a. Card type = K 1 

b. Alphabetic SOURCE CODE of data col-
lection agency noted on columns 
2-77 (serves as explanation for codes 
on card type 7, columns 9 and 10) 

SCODE 2 Al 

c. Title of agency for source code listed 
under column 2 (Note: A tabular output 
key is given for agencies responsible 
for data collection and analysis.) 

TTLKEY 3-77 19A4 
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Description Variable Columns Format 

Card type 8 - Average subreach streamflow data for the major tributaries and 
main stem reach. (List values for each reach to be modeled; include data only 
once for the initial subreach card input section.) 

a. Card type = 8 1 

b. Subreach number (include as an ascending 2-4 13 
number sequenced in order subreaches are 
to be modeled) 

3
c. Average subreach discharges (ft /s) 5-14 F10.0 

(same sequence as subreach number, 
columns 2-4) 

d. Average subreach depth (ft) (same 15-24 F10.0 
sequence as subreach number, columns 
2-4) 

e. Average subreach velocity (ft/s) (same 25-34 F10.0 
sequence as subreach number, columns 
2-4) 

f. Average subreach width (ft) (same 35-44 F10.0 
. sequence as subreach number, columns 

2-4) 



PROGRAM RUN PREPARATION 

Two examples of program deck setups are given in attachment D: one 
example illustrates a hypothetical problem with several different 
program options; the other example, for the Chattahoochee River near 
Atlanta, Ga., illustrates the nitrogen cycle option. A schematic repre-
sentation of the first card input example is illustrated in figure 3. A 
general schematic of the deck setup is given in attachment C and indicates 
the general card sequence for the two example deck setups. The present 
version of the program requires approximately 210,000 bytes of core 
storage on IBM 360 or 370 equipment./ A typical program computation 
run, as illustrated in the output examples, attachment E, requires 
approximately 7 seconds of IBM 370/165 CPU time. 

In preparing the data for the program, as shown in attachment D, 
the major tributary reaches must be coded before the river main stem 
reach. The model similarly computes constituent concentrations for the 
major tributaries first, stores the necessary results, and then computes 
the main stem reach last. Card types 6, 7, 8, I, P, and K are given 
only once--for the first major tributary or main stem reach to be modeled. 
Following is a list of the maximum number of various data items which 
can be handled within the present model framework: 

(1)twenty major tributary reaches; 

(2)fifty point sources for each major tributary or main stem reach 
(point source waste or minor tributary inflow); 

(3)two hundred observed measurements for each constituent for each 
major tributary or main stem reach; 

(4)three conservative constituents; and 

(5)nine hundred fifty calculation intervals (DXPNT divided by total 
stream length). 

The program does include editing of the card input data by the use 
of subroutine "REREAD." This subroutine is written in IBM assembly 
language and is not included as part of the source deck listing. Because 
of the differences of assembly languages between computer installations, 
this card editing capability, subroutine "READCD," may have to be re-
written before using it on other installations. Other mathematical and 
special purpose library subroutines which were used in the model should 
be available on most computer installations. 

1/The use of brand names in this report are for identification 
purposes only and does not imply endorsement by the U.S. Geological 
Survey. 
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There are numerous printable error messages available from sub-
routine "READCD." Other errors may occur which are not covered in the 
editing procedure and could result in the program termination. The 
output device numbers for the card reader and printer are five and six, 
respectively. These numbers may also require changing, depending on the 
computer installation. 

PROGRAM OUTPUT 

Example output listings from two model computations are given in 
attachment E. These listings cover a hypothetical problem using several 
model options and an actual problem for a reach of the Chattahoochee 
River near Atlanta, Ga. The general output format for a stream reach 
consists of: 

(1)A reach heading page and the upstream background starting conditions; 

(2)An optional linear runoff tabular listing; 

(3)Reach descriptions consisting of beginning and ending river miles 
and channel classifications, describing entire study area; 

(4)An all point source waste sources and minor tributaries listing 
and a code definition for the origin of the data; 

(5)Average streamflow data listing for entire stream system; 

(6)BOD, nitrogen, DO deficit, orthophosphate-phosphorus, and coliform 
bacteria input parameters listing; 

(7)Subreach photosynthetic DO production and benthic DO demands 
listing; 

(8)Subreach geometry, flow changes, water temperature, and ending 
river mileage listing; 

(9)Model reaction coefficients for 20°C water temperature 
and reaction coefficients corrected for observed water 
temperature listings; 

(10)A listing of subreach DO saturation data; 

(11)A listing of observed measurements values referenced by downstream 
river mileage; 

(12)A listing of calculated DO, CBOD, NBOD, nitrogen forms, total and 
fecal-coliform bacteria, orthophosphate-phosphorus, and individual 
DO deficits for specified downstream river mileage intervals; 
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(13)Line printer plots of the CBOD, NBOD, orthophosphate-phosphorus, 
nitrogen forms, total and fecal-coliform bacteria, DO, and DO 
deficit concentrations; 

(14)Line printer plots of depth versus downstream river mileage 
location and discharge versus downstream river mileage 
location; 

(15)Conservative constituent concentration data tabular outputs; and 

(16)Line printer plots of the conservative constituents versus 
downstream river mileage location. 

DISCUSSION OF MODEL APPLICATION 

After the model data have been set up and the initial model cali-
bration run has been completed, the output should be checked for errors. 
This can be done by examining the input data table listings and checking 
the output plots for unexpected results. 

When all of the input errors are corrected, further steps to cali-
brate the model can be taken. Plots of CBOD, NBOD, total- and fecal-
coliform bacteria should be examined first. If they do not agree with 
the measured data, additional model runs should be made and respective 
model decay or reaction coefficients varied until adequate calibration 
is achieved. 

When modeling the nitrogen cycle, the procedure for calibrating 
each nitrogen form is as follows: 

(1)Attempt initially to calibrate using forward reaction coefficients 
equal to decay rates. 

(2)Start by calibrating organic-nitrogen. Then proceed with ammonia-
nitrogen, nitrite-nitrogen, and nitrate-nitrogen, respectively, 
using assumed reaction coefficients until each nitrogen form 
is calibrated in turn. 

(3)After calibration is complete the effect of nitrogen transformations 
on DO concentrations must be checked. 

(4)Computed DO concentrations may be values less than observed 
values. This indicates a possible sink in the nitrogen cycle. 
Forward reaction coefficients and decay rates may be adjusted 
to describe the suspected sink in the system. 

A procedure for determining orthophosphate-phosphorus uptake r-tes 
is not well documented. However, it has been found that the model is 
much more sensitive to changes in K than to K (Bauer, Steele, and

P1 P2
Anderson, 1978). If, for preliminary calibration, K is assumed equal

P2 
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to zero, then equation 22 reduces to a form in which Kpi can be determined 
using the procedure described in attachment F. K can then be adjusted

P2
until an adequate calibration is achieved. 

After calibration is completed, one or more data sets are required 
to verify that the model can be used as a reliable predictive tool. The 
calibrated model is rerun using additional data sets. If an adequate 
verification is obtained (computed values match measured values with a 
reasonable degree of accuracy), the model can be used to simulate projected 
conditions with a reasonable degree of confidence. It is suggested that 
conditions under which the verification data sets are collected be as 
close as possible to the conditions that the model is expected to simulate. 
This will insure that the same reactions are occurring in both cases and 
that the calibrated-verified model is applicable to the simulation 
conditions. 

38 



REFERENCES 

Bauer, D. P. and Bennett, J. P., 1976, Unsteady-state water quality model: 
U.S. Geological Survey Computer Contribution: available only from 
U.S. Department of Commerce, National Technical Information Service, 
Springfield, VA 22151 as report PB-256 336, 117 p. 

Bauer, D. P., Steele, T. D., and Anderson, R. D., 1978, Analysis of 
waste-load assimilative capacity of the Yampa River, Steamboat 
Springs to Hayden, Routt County, Colorado: U.S. Geological Survey 
Water-Resources Investigations 77-119, 69 p. 

Bell, J. M., 1973, Water quality simulation model for the upper Wabash 
River: Lafayette, Indiana, Purdue University, Water Resources 
Center, Technical Report no. 34, 121 p. 

Bennett, J. P., and Rathbun, R. E., 1972, Reaeration in open-channel 
flow: U.S. Geological Survey Professional Paper 737, 75 p. 

Hines, W. G., Rickert, D. A., McKenzie, S. W., and Bennett, J. P., 1975, 
Formulation and use of practical models for river-quality assessment: 
U.S. Geological Survey Circular 715-B, p. Bl-B13. 

Jennings, M. E., and Bryant, C. T., 1973, Water quality modeling for 
waste-load allocation studies in Arkansas--stream dissolved oxygen 
and conservative minerals: U.S. Geological Survey Open-File Report, 
16 p. 

Jennings, M. E., and Bauer, D. P., 1976, Determination of biochemical-
oxygen-demand parameters: U.S. Geological Survey Computer Contribution: 
available only from U.S. Department of Commerce, National Technical 
Information Service, Springfield, VA 22151 as report PB-253 739, 
48 p. 

Mahloch, J. L., 1973, Water quality models for the Pascagoula River 
Basin--an investigation into modeling techniques for coliform 
organisms in fresh water streams: Mississippi State University, 
Department of Civil Engineering, 36 p. 

Miller, J. E., and Jennings, M. E., 1978, Modeling nitrogen, oxygen, 
Chattahoochee River, Ga., preprint for the October 1978 ASCE 
National Convention, 18 p. 

Rathbun, R. E., Shultz, D. J., and Stephens, D. W., 1976, Preliminary 
experiments with a modified tracer technique for reaeration 
coefficient measurements: U.S. Geological Survey Open-File Report 
75-256, 36 p. 

Shindala, Adnan, 1972, Mathematical modeling for water quality manage-
ment in streams and estuaries: Mississippi State University, 
Department of Civil Engineering, 62 p. 

39 



Stephens, D. W. and Jennings, M. E., 1976, Determination of primary pro-
ductivity and community metabolism in streams and lakes using diel 
oxygen measurements: U.S. Geological Survey Computer Contribution: 
available only from U.S. Department of Commerce, National Technical 
Information Service, Springfield, VA 22151 as report PB-256 645, 88 p. 

Streeter, H. W., and Phelps, E. B., 1925, A study of the pollution and 
natural purification of the Ohio River: Washington, U.S. Public 
Health Service Bulletin 146, 75 p. 

Thomann, R. V., 1972, Systems analysis and water quality management: 
Environmental Research and Applications, Inc., 286 p. 

Thomann, R. V., O'Connor, D. J., and DiToro, D. M., 1971, The effect 
of nitrification on the dissolved oxygen of streams and estuaries: 
Technical Report, Manhattan College, Environmental Engineering and 
Science Program, 55 p. 

Willingham, W. T., 1976, Ammonia toxicity: Denver, U.S. Environmental 
Protection Agency, EPA-908/3-76-001, Region VIII, 20 p. 

Willis, Robert, Anderson, D. R., and Dracup, J. A., 1975, Steady-state 
water quality modeling in streams: American Society of Civil 
Engineers Proceedings, Journal of the Environmental Engineering 
Division, v. 101, no. EE2, p. 245-258. 

40 



ATTACHMENTS 

41 





A. GENERALIZED PROGRAM FLOW CHART 
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Compute for 
Each Segment 

DTEMP, XX, AKDT, 
AKRT, AKDT, BNT, 
APO41T, APO42T, 

QTOT, AKAT, DOSAT, 
AK-N Forms, SK-N Forms 

Set Up: 
Depth/Distance 

for 

Plot 

Initialize 
Variables 

for 
Segment 

Loop 
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No 

Compute: 
DE I.TAQ 

Compute: 
()TOT, IX)SAT 

BODCU.I, BODNJ, 
DOW, PU4UJ, 
COLL% COLT,J 

Compute: 
BDCO, BDNO, DUO,Yes 

BPU4O, COLIO, COLT( 
Adding in 

Tributaries 
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Yes 
AKAT = AAKAT 

Compute: 

AKAT 

Compute: 
BDC, BDN, DD, DO, 

PO4, STCOLI, STCOLT 
LTERM, NTERM 

BOTERM, PTERM 
ItTERM, TTSUM 
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No 

( Call 
ANEROB 
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Plots 
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	Compute: 

AKAT 

Compute: 
BDC, PO4, DD, DO, 
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I 

Print 
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PLOT2 
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I 
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on 
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B. PROGRAM LISTING 
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21 pAIN DATE = 78272 09/42/12 PAGE 0001 

****41,400•1,114,0******oolioc1Aira ***** *****oom*****************4011Moo A 1 

0 o A 2 
0 S7EACY STATE WATER QUALITY MODEL • A 3 

• A 4 
it GULF COAST HYDROSCIENCE CENTER • A 5 
0 

•• U. S. 3EDLOGICAL SURVEY A 6 
* LAST DATE OF REVISION. JUNE 1978 • A 7 

0 A 8• 
witil w w********owipitiorniiitrnmilmo************•****************** A 9 

A 
A 11 

A 12 
A 13 

UESCR IPT ION OF VARIABLES A 14 
A 15 
A lb 
A 17 

VARIABLE JNITS DESCRIPTION A 18 
A 19 

1 BOUCU (4G/L) ULTIMATE CAR3ONACEDJS BOO CONCENTRATION OF THE A 
TRI9uTARY. A 21 
2 kii(JOCU (Ld/DAY) uLTImATE CARBONACEOUS BOO DIRECT DISCHARGE A 22 
J NOUN (m3/L) ULTIMATE NITROGENOUS 6OD CONCENTRATION OF TIE A 23 
TRliuTARY. A 24 
4 WBUDN (LB/LAY) A 25 
5 DOU (mG/L) DISSOLVED OXYG=N CONCENTRATION OF THE A 26 
TRIRUTARY CONVERTED TO DO DEFICIT WITHIN PROGRAM. A 27 
6 TFMPTR (MG/L) WATER TEMPERATURE OF MINOR TRIBUTARY A 28 
7 BN (mG/S:Im/DAY) DISSOLVED OXYGEN UPTAKE OF, dENTHIC DEPOS!' 4 29 
6 CHLA (U3/L) C4LOROPHYLL A CONCENTRATION A 
9 PNET (m3/L/DAY) NET AVERAGE DAILY PHOTOSYNTHETIC DISSOLVED OXY3E A 31 
10 Cl (mG/L) CONCENTRATION vO. 1 4 32 
11 C2 (mG/L) CONCENTRATION NO. 2 A 33 

A 3. 

13 0 (CFS) TRIBUTARY F L OW A j-, 

14 DEPTH (FT) STREAM DEPTH A 36 

A 

12 C3 (mG/L) CoNCENTRATION NO. 3 

15 AREA (S(,) FT) CROSS SECTIONAL AREA A 37 
15 TEMP (DEG CENT) WATER TEAERATJRE OF THE SEGMENT A 38 
17 xSEG (MI) MILE AT wHICH SEGMENT ENDS A .39 

16 AKR (/)AY) CRUD JECAY RATE A 
19 AKO (/)AY) C6OD OEOXYGENATION RATE A 41 
20 AKN (/DAY) N300 DEOxYGEN4TION RATE A 42 
PRODUCTION. A 43 
21 TISuHR (IR) SUBREACR TRAVEL TIME A 44 

A 45 
A 46 

NOTE: ALL CALCULATIONS DUNE WITH BASE E PARAMETERS A 47 
PROGRAM PROVIDtS A DU CALCU LATION FOR ANOXIC CONDITIONS A 48 

A ' 49 

22 XL (FT) LENGTH ALONG THE STREA4 A 51 
C3 NSEG NO. OF STREAM SEGMENTS CLING CJNSIUERED A 52 
24 DXPNT (MI) PRINT INTERvA_ OF RESULTS A 53 
25 X (MI) LENGTH ALONG TIE STREAM SEGMENT A 54 

26 DU (mG/L) DISSOLVED OXYGEN C04CLNTRATIUN A 55 
27 DOSAT (AG/L) SATJkATIJN :ONCENTRATION OF DISSOCvE0 OXYGEN A SO 
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C 26 CHLA (4G/L) CHLOROPHYLL 4 CONCENTRATION A 57 

C 40 MODE OPTION TO COMPOTE REAERATION DR READ-IN RATES-ICC:10E31 A 7s 

C 47 OPGNLH (Lb/0) ORGANIC-N DIRECT DISCHARGE A $0 

C c9 JSEG SEGMENT wHERE TRIBUTARY ENTERS MAIN STREAM A 58 
C 30 XSTNT TH.1 STARTING VALUE OF XL A 59 
C 31 uStu SUBREACH OF MAIN STEM wHERE TRIBUTARY ENTERS A 60 
C 32 8P (LB/Sj IN) BAROMETRIC PRESSURE A 61 
C A 62 
C LINEAR RUN-OFF A 63 
C A 64 
C 33 LNBOL)C (MG/L) ULTIMATE CARSONACEOUS 800 CONCENTRATION OF TRIBjT A 65 
C 34 LN$ODN (mu/L) ULTIMATE NITROGENOUS A 66 
C 3 LNDO (4(i/L) DO CONC. A 67 
C 35 LNC1 (4G/L) CONCENTRATION VO. 1 A 68 
C 37 LNC2 (mG/L) CONCENTRATION NO. 2 A 69 
C 41 LNCJ (43/L) CONCENTRATION( NO. 3 A 70 
C 39 LNU(CFS) FLOW IN:RE- 45E5(3R DECREASE) IN REACH A 71 
C ***OPTIONS AND ADDED VARIAB_ES*** 4 72 

C 41 IRUNOF OPTION TO IN,'JT LINEAR RuNOFF DATA-IRUNOF=1 A 74 
C 42 NCONSV OPTIcol-COmPuTE 1.›.3 CONSERVATIVE MINERALS-NCONSV=1,2,3 A 75 
C 43 ITTIFO OPTION( TO COmJTE TRAVEL TIME OR READ-IN T1mE-ITTIF3=1 A 76 
C 44 IMUUEL OPTION TO COmPJTE NITRI;ICATION CYCLE-ImODLL=1 A 77 
C 45 ICULOP OPTION TO COMUTE TOTAL AND FECAL CJLIFORMS-ICOLOP=1 A 78 
C 45 0HGNTH (mG/L) ORSANIC-N CONCENTRATION OF TRIBUTARY A 79 

C 4S AMONTH (mG/L) AMMONIA CONCENTRATION OF TRIBUTARY A 81 
C 49 AMONLB (Lb/U) AMMONIA-N DIRECT DISCHARGE A 82 

to C 50 TBN02 NITRITE-v CDNCENTRATION OF TRIBUTARY A 83 
51 LbNu2 (L3/0) NITRITE-N DIRECT DISCHARGE A 84 

C 52 THNO3 (mG/L) ;mITRATE-N CONCENTRATION OF TRIBUTARY A 85 
C 53 LbNU3 (Ls/D) NITRATE-V DIRECT DISCHARGE A 86 
C 54 PO4CU (4,i/L) ULTIMATE ORTHOPHOSPHATE CONCENTRATION OF TRIBUTARY A 87 
C 55 N('O4CU (LB/D) ULTIMATE ORTHOPNOSPHATE DIRECT DISCHARGE A 88 
C 56 COLITR (MPN/100ML) FECAL COLIFDRM CONCENTRATION OF TRIBUTARY A 89 
C 57 COLTTR (MPN/100ML) TOTAL COLIFORM CONCENTRATION OF TRIBUTARY A 90 
C 5i AKORGN (1/DAY) ORGANIC-N FORwARD REACTION COEFFICIENT A 91 
C 59 5KORGN (1/DAY) ORGANIC-N DECAY RATE A 92 
C 60 AKAMON (1/DAY) AMMONIA-N FORWARD REACTION COEFFICIENT A 93 
C b1 SKAMON (1/DAY) AMMONIA-4 DECAY RATE A 94 

C 62 AKNO2 (1/DAY) NITRITE-N FORwARD REACTION COEFFICIENT A 95 

C b3 SKNU2 (1/DAY) NITRITE-N DECAY RATE A 96 
C 64 AP NO3 (1/DAY) NITRATE-'d DECAY RATE A 97 

C b5 KPO41 (1/DAY) ORTHOPHOSPHATE BENTHOS UPTAKE RATE A 98 
C 65 K,JO42 (1/DAY) CH:_UROPHYLL, A ORTHOPHOSPHATE UPTAKE RATE A 99 
C 67 COLD1E (1/DAY) FECAL COLIFORM DIE OFF RATE A 100 
C 66 TOTDIE (1/DAY) TOTAL COLIFORM DIE OFF NATE A 101 
C 89 AAKAT (1/DAY) REAERATION RATE A 102 
C A 103 
C LINEAR RUN-OFF 104 
C 0 LNORGN (mu/L) OR3ANIC-N CONCENTRATION A 07 
C. 71 LNAmON (mu/L) AMMONIA-N C3NCENTRATION A 106 
C .2 LNNU2 (W)/L) NITRITE-N CDNCENTRATION A 107 
C 73 LNNUJ (m:'/L) NIT,;ATE-N CONCENTRATION A 108 
C 74 LNCOLI (m)'N/100m_) FECAL COLIFORM CONCENTRATION A 109 
C 75 LNCOLT OPN/100mL) TOTAL COLIFORm CONCENTRATION A 110 
C 75 LNPO4 (m.i/L) ORT401413iPMATE-PROSPNO-W5 CONCENTRATION A 111 
C A 112 
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C ***loop** ***** oitolp4iitoiieo ***** ii•••••••••••• ***** fo•I, ***** ***** 
***mop** ***** ******** ************* ************** ***** ******** 

******** ***11,4, ***** ************ ***** ***** ********* *** *******C 

C 
0001 DIMENSION WOUCD(50). W9O0CD(50), 30UN(50). WdOD1(50), D00(50), w)3 

10(50). 0(50), DEPTH(50), ARrA(50), TEMP(50), X5E6(50), AKR(50), AK 
20(50). AKV( .30). SN(50). DNET(50), X00)(50.37). TITLE(19), DDSAT!3C 
3), C1150), C2(50). C 3 (50), )TR14(50), C170413(50)* C2TRI8(50), C3T4 
4I8(50). TTSJ8R(50) 

0002 DIMENSION SRAPH(2000), XDIST(999), CHLA(10), D1(999), 02(999), 09( 
1449), U9(494), D8541(200), )8SOU(200), 08SC1(200), OdSC2(200), Gi5 
20 3(200), 1PLUT(949), MIPLOT(200). JEPTPT(200), VELHTT(50) 

0003 DIMENSION TTLE(5) 
000% DIMENSION CSTR1(999), CSTR2(999), CSTR3(994), XXSTW(999) 

DIMENSIDN GwuNTd(50), AWDNT.3(50), rdNoz(,,,), T3N03150), U46\IL5JJa 
AMONL8(50)o L8402(50), L8403(50), AKORGN(50), AKAMON(50), AK(02( 

250), AKNO3(50), OdSDRG(200), OBSA4N(200). U3SNO2(200), 08SN03(200) 
it 085CUL(200), 08SC3T(200), PLTCOL(999), PLTTOT(999), PLTDR3(999), 
4 3ETAMN(999), PONO2(999), 3LTNO3(499), COLIT4150), COLTTR(50). 
5LDIE(50), TJTOIE(50) 

u006 INTEGER 14 
0001 EQUIVALENCE (xmou(1).eacocu). 1)(400(51),W8ODCU), (xmoo(loi),Boosi). 

1(KMOU(151),OHGNT8), (XwO0(201),AMD478), (XM30(251),T8NO2), (AwJD(.1 
201),T8NO3), (Xm00(351)oW3004), (X400(401),04G4L8), (XMOD(451),AM)4 
JL31, (XMO)(S01),L8NO2), (*M10(551),L8NO3), (XMOD(601),D00), (XMO)( 
46511oTEMPTR), (XMOD(701),CW_A), (KMOD(751),3N), (XMOD(801).PNET), 
DiAw)uto5i#,:ii, tA4viDtv5is,,.3), (AwOuti(vlsows. ( A 

6M00(1051),DEPTH) , (KMO0(1101),AREA), (XMOD(1151)oTEMP), (XMOO(1201 
7),XSEG), (XMOD(1251),AKR), (XMOD(1301),A 0(0), (X400(1351),AKN), (X4 
8U)(1401),AKOHGN), (‘MOD(1451),A0AMON), ( 10407(1501),AKNO2), (XMDD(1 
9551),AKNO3), (XMOU(14501)IrCMTW). (XMOJ(11551)•COLTTR), (X40D(1701) 
S vCOLDIE), (XMOD(1751)•TOTD1r), (X400(1901)9TTSUBR) 

0000 kEAL*8 CO3S41(200).009500(200),C09SC1(200).:OdSC2(200).0035C3(201) 
000, WEAL NTEk4,MIPLOT 
001U REAL L8NO2,L8NU3oLNa040004,KP041,KP042 
0011 REAL LN803C(50),LNORGN(50),:_NAMON(50)oLNNO2(50),LNNO3(50),LNDO(50) 

loLNC1(50)oLNC2(50),LNC3(501,LNU(50),L4COLI(50),LNCOLT(50),LN8ODN(5 
20) 

0012 HEAL 0180C(50)048ORG4(50),48.1404(50),49402(50).48NO3(50).MD0(50).48 
104(50)*M8COLI(50),MSCOLT(50) 

0013 INTEGEN CARD,PRINIT 
C 

001% LJMMON /UdS/ CoCdOUD(200),UN300D(200),DJSPU4(200) 
0015 COMMON /A)IT/ PO4CDoMPO4CD,4PO4,L4PO4,PLP0400)041,KPU42,PO4,3P 
UOlb DIMENSION 02041(50), 0'042(50) 
0017 DIMENSION PO4CU(50), WPO4CU(50), 4PO4(50), 6.NP04(50), PLPD4(999) 
0018 COMMON /A4SD8/ COBSNIsCOOSC1oC08SC2oCOdSC3,C08S00,XMO0,AKAT,00SAT, 

IAKNT080No8NToAKRT08OCoTT,X8•78,00,XCO(AoM0(oLioKFLAG,QTUT,OJPS•C1) 
CPST,C2UPST,C3UPST,NSEGoNCONSV,DXP47,08SMI,O3SC1,08SC2,08SC3,47413. 
JICTY,CITRIB,C2TRI8oC3TRI8oJSEGoTTSJM,CSTWI,CSTR2,CSTP43,013500,1C0)E 
4oLOOPoNMUJOIwASTE,XSTRTolEN),ISwbA0,1S0•71%toINITS10,1CD80,14JNI: 
SoLNBODC,L48OUNoLNDOoLNCIoLN:2oLNC3oLNOoDELTAQ,PTC1(2),PTC2(2),PT:3 
6(2),PTINC1(10),PTINC2(10).PTINC3(10),G4APMeITTIFOoLNURGN,LNAMON,_N 
7NO2oLNNO3oSTCOLI,STCOLT,08SORGo08SAMN,385NO2,0dSNO3 o LNCOLI.LNCOLT, 
81COLOP•OSSCOL•08SCOT,XXSTN,4IPLOT.DEPTPT 
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113 
1% 

11 ,-, 
:16 
117 
114 
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1 2 02 
121 

123 
1 246 
125 

127. 
12b 
129 
130 
131 
132 
133 
134 
13S 
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141 
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I:Z 

146 
147 
14b 
144 
150 
151 
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154 
155 
17b 
157 
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159 
160 
161 
1e2 
163 
Inv 
165 
166 
167 
168 

https://0180C(50)048ORG4(50),48.1404(50),49402(50).48NO3(50).MD0(50).48
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C A 169 
0019 COMMON /LCPLOT/ 01.)2•38,09•PLT00(3.PLTAMN.P....7402.PLTN03,PLTCOL.P-T A 

1TJT,KOIST,U"LJT 177? 
002" 1 2COMMON /LC740U(K/ X•X.XII•JUP•TSUM.)TEMP.VELUTT,400.IFLAGoISMI•IF14..... 7A 17 3 

1JJ 
0021 COMMON /LZ1/ ONGNO.AM040.FN120.F4030.0ELTT.AKOQSTIIAKAMNT,AK4027.4< A 174 

IN33T.00GNST,AMONIST•ST402.ST403 A 175 
COMMON /LZ4:1/ m39C.48D4.4.304:04,484404.4dNUe•Md4O3.MdC3L1,48CJ:.! 

002J COMMON /L:NEW/ IMODEL 
0024 COMMON /FILES/ CARD•PRINT i 1 7 
0028 DIMENSION SKORG4(50), SKAM04(50), 1.(4102(50). AAKAT(50) A9 
vueu COMMON /SI4N/ SK041,4.5.(ANON.SK4U2,AAKAT•SKU4GT•SKAMNT,SKNO7T 

C 1:97 01 
C 14ITIAL (“418 A 182 
C A 183 

".,0,: JJ 10 1=1.5) 
0024 WTRId(1)=0.0 :1:: 
0029 CITRIO(I)=0.0 A 186 
003u C2TRIBII)20.0 A 187 
0031 C3T1018III=0.0 
003e L40(I)=0.0 
003J L4800C(1)=0.0 
0034 ooloom(1)=0.0 AAA 18844:01 
003a 041ORGN(1)2n. A 'VC 
0036 L4AMUN(I)=0. A 193 
0031 L4NO2(I)=0.Ul 

--I 0030 L4 03(1)=0. :1:: 
L',i17,3iI;-C.L . Avo 

004u L4C1(I)=0.0 A 
0041 L4C2(I)=0.0 1978 
0042 L4c3(1)...o.n A 199 
0043 M30C(I)=0.0 A 200 
0044 4d04(1)=0.0 A 201 
OUAD 44046N(1)=0. A 202 
004b AdAwON(1):0. A 203 
0047 4iNO2(1)*0. 204 
0048 m9NO3(1)=0. A 0 
0044 M30(I)=0. A 206 
0050 L4COLI(I)=0. A 207 
0051 L4COLT(1)=0. 2 
0052 018C31.1(1) 2I0. A 209 
ousi M4COLT(I)=0. A 210 
0054 I...No.04(1)=0.0 A 211 
tiv52 4PO4(1)=0.0 A 212 
00Sb KP041(1)=0.0 A 213 
0051 01042(I)=0.0 A 
0050 10 CONTINUE 2211t 
0059 Lititz() A 216 
006u ISw1x0 A 217 
U061 1E-40z0 A 218 
006e 1417510=0 219 
VV0 .1 ICDRUF=0 
0064 IDT=0 i 201 

C A 222 
C A 723 

0063 2u IF (IENO.4E.0) 30 TO SOO A 224 
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1: A 225 
C READ SEC. A OATA.CA4U521.2.1.P.3,4•59A A 226 
C A 227 

0065 CALL REA020 A 226 
C A 229 

U06/ IF (151,8A).EU.1/ GU TO 440 A 
C 23?231 

.."..0 , 4JT=ICTY A 232 
0064 IF (IMOOE—.11E.0) GO TO 30 A 233 
0070 wRITE (PRIMT,510) TITLEOISE3OXPNT,AST4Tob0C91DN•DO,PO4•STCOLTIISTC A 22: 

1U—I.UUPS 
UU71 GO TO 40 A 236 
0072 30 CONTINUE A 231 
0073 WRITE (PRISIT,860) TITLE•NSE3,OXPNT•AST4TodUC,ORflGNST,AMONST • ST402,5 A 2i2 4444:01235 

1T403,00,P34•STCOLT,STCOL1,0i0S 
vut. 40 LUNTINUL 

C 
C ClECK FOR CONSERVATIVES 

0075 IF (NCONSV.E(.0) 30 TO 80 
A 244 

007b GO TO 150,600010 NCONSV 
C A 246 

0077 50 CONTINUE 
0075 w4ITE (PRI4Tv950) PT1NC1oC1p.s1 A 2 4 : 
U074 GO TO 80 249 

Lri 
CO 0080 

C 
60 CONTINUE 

A 
A 251 

yvoi .-gtic. ‘r3 .i47,70,,, eTim.:.io,ij;7••;L , ,Ccv%:eur1T .cDc 
C A 253 

0082 GO TO dO 
C A 

0083 70 CONTINUE A 256 
C A 257 

0064 w4ITt (PRINIT•570) PTINCloCl_PST,PT1NC2,C2UPSTOITINC3oC3UPST A ?58 
L A 259 

0085 10 CONTINUE A 260 
0086 IF (IRUNOF.ML.1) GO TO 120 A 261 
0087 WRITE (PRINT,760) TITLE A 262 
0088 IF (NCON5V.4E.0) 30 TO 100 A 263 
0084 IF (IMODEL.4E.0) GU TO 90 
0090 WRITE (PRINT.820) A : :: 
0091 WRITE (PkINIT•830) (J,L40(J).L4800C(J).,48004(J).LN001J).L4PO4(J),J A 266 

1=1,4SEG) 
009C 50 TO 120 2 6 7: 8 
0093 90 CONTINUE A 269 
0094 WRITE (PRIVT.9901 A 270 
U095 WRITE (PRINT.1000) (J,LN0(J),LNBODC(J) , LNUM5N(j),LNAMON(J),LN4U2(J A 271 

1)eLNNO3(J),LNDO(J),LNP04(J).J=1,NSEG) A 272 
0096 GO TO 120 3 
0097 100 CONTINUE 27 4 
0098 IF (IMUUEL.41.0) GU TO 110 A 27 
0094 .RITE (PkINT•770) PTC1.PTC2,PTC3 A 276 
0100 WRITE (PWIVT,780) (JO NIQ(J).011300C(J)•‘.48UU4(J1.LNO0(J).LNIC1(J)._4 A 277 

1C2(J),LNC3(J).L4PO4(J),Ja1,4SEG1 278 
0101 u3 TO 120 A 779 
0102 110 CONTINUE 
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300 

310 

320 

330 
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0103 *RITE (PRINT,970) PTC103TC21,TC3 4 281 
010* WRITE (PRINT9980) (JoLNO(J),LN8ODC(J1,..40kb4(J),LNAMUN(J).LT4J2(j) 4 292 

1., 283..NsiO3(J),Lyuo(J),Lyc1(J),Lyc2(J)._Nc3(J),L4Po4(J).J.1.N5EG) A 
C A 284 

0105 120 CONTINUE A 28, 
C A 2He 
C kEAD StC. 9 UATA,CARDS=6,7,Ko9 A 281 

010b IF (ISw.E.J.U) CALL READd A 289 
C A 

010/ IF (ISW8A).EU.1) Gu TO 440 A 291 
t. A 292 

U108 IFI4=0 A 293 
U104 NLX=0 A 294 
0110 KA=0.0 A 245 

Ad=l1.0 4 e*b 
0112 AC=0.0 4 297 
0113 vO TO 150 A 298 

A 299 
61i* 130 L3NTINUE A 

A 301 

VAL. 

C ClECK FOR CJNSERVATIVE Cj4RjTATIO4 4 302 
Ulld IF (NCONSv.Ew.0) tiO TO 140 A 303 

::,(j COMPUTE CONSERVATIVES 4, A 304 
U115 XSTRT=XSAV A 305 

C A 306 
U117 CALL CONS.E.4 A 307 

A Jut, 
0110 140 CDNT1NUE A 309 

C READ MODIFICATIONS A 
C A 311 

ILIT4(1),Isl•NSE51 A 

0114 IF ILOUP.E0.0) GU TD 20 A 312 
012U *RITE (PRINT.560) A 313 

C A 314 
C READ SEC. C UATA•CAR0=9 A 315 
C 4 316 
C A 317 

0121 IF (IENO.4E.0) 30 T3 500 A 318 
C A 319 

0122 CALL WtAOC A 

C A 321 
0123 IF (ISw8A).E61.1) GO TO 490 A 322 
0124 IFI4=0 A 323 

A 324 
0125 150 CONTINUE A 325 
U126 IF (IMODEL.NE.0) GU TO 180 A 326 
0121 dRITt (PkINIT.520) TITLE A 327 
012d JJ20 A 328 
0129 WRITE (Pk144T.530) (Iip90DCUli)o8004(I)o)0011/0.104CU(I),COLTTR(I),C3 A 329 

U130 WRITE (PRI4To550) A 331 
0131 WPITE (PWINIT,540) II.M800CU(I).wdOJN(1).000(1).wPU4CU(I),I=1.4St3) A 332 
0132 WRITE (PRINIT,5140) TITLEIP(J•4NET(J).84(J),J=101SEG) 4 333 
0133 IF (ITTIF3.Eu.o) GO TO 160 A 334 
0114 WRITE (PRINT,R50) (J.O(J).A4EA(J) ,IfbT4(J).TTSU8R(J).TENP(J).XSE3( A 335 

1J)..pe1.MSEG) A 336 
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0135 ,3 TO 170 A 337 
0138 180 wRITE (PRIvT•540) (J.0(J),AREA(J),DEPT1(J).TERP(J),KSEG(J),J=1.NSE A 338 

IC,) 339 
170 CONTINUE A 340013/ 

0138 *RITE (PRINIT•600) TITLE A 341 
0134 %RITE (PRINT,610) (J.AKR(J).AKO(J),AKNI(J),COLDIE(J),TOTDIE(J)0(P34 A 334 32 

11(J),0)042(J),J=1•45EG) 
WaV , WRITE WRI ', T 9 ')4 rJ; 4 344 

GO TO 220 A 345014/ 
0142 Pi() CONTINUE A 346 
0143 toRITE (PRINT.870) TITLE A 347 
014. JJ2.0 * 348 
014 WRITE (PRINT,940) (I.800CU(I).ORGNIT8(I).ANUNIT8(I),T8NO2(1),TB403(1 A :50594 1 

4 3 

1U) 

2042(J) 
0157 P A 367 

1).00D(1).PO4CU(1),C3LTTR(I).C3LIT4(1).1=1•NSEG) 
0148 *RITE (PRINT.890) 
014 , 4411E (06)4041.80u) tl.wouiLul,.J.4,4,ot1)..mJ4L8(I).LeiNO2(I,....,—;t A 32 

353I).000(1).wPO4CU(I),I=1•NSE3) 
0148 WRITE (PRI9T•580) TITLE.(J,b4ET(J),8N(J).J=1.NSEG) A 354 
0141 IF (ITTIFO.EQ.0) GO TO 140 A 355 
0180 *RITE (PNINI•850) (J,01J),A4EA(J).DEPTi(J)ITTSU8R(J1,TENP(J;,- --,:;( A 356 

71.3).JzIgNSEG) 
0151 U3 TO 200 
0152 140 TRITE (PRINT•590) (3.0(J),A4EA(J).3EPT 4 (J) ,TENP(J).*SEG(J),J=1,NSE A ii401 

0153 200 CONTINUE 
0154 *RITE (PNINT.9OU) TITLE A 362 
0158 UD 210 Jul,NSEG A 363 
0180 eiu w<1IC kemaNigviv, 

lANON(J).A<NU2(J).500402(J),A ,(NO3(J).COLDIE(J),TOTOIE(J).KP041(J),<P A 365 

*RITE (P!4T,9ee) 
0158 220 CONTINUE A 368 

016D A 7 

0154 WTOTInQUPS A 369 
016U 0J12.0. A 370 
0161 F4IOLD=XSTRT A 371 
0162 U3 310 J=1,N5EG A 372 
0163 OTENPIBTEMP(J)-20. A 373 
0164 AJORI.047 4,410TEMP 

AKOTzAKO(J) 41 XX 7Z 
0168 AKRT4AKR(J)‘XX A 376 

0174 AKNO3TIBAK403(J1 4,XX 

016/ X)011.09**)TEMP A 377 
0168 AKNTRAKN(J)*AX A 378 
0164 AP041TzKPD41(J) 41 XX A 379 
017U AP042T=APJ42(J)IPAX A JOU 

0171 AKORGT=AKORGN(J)*XX A 381 
0172 AKAI4NTstAKANON(J) 4,XX A 382 
0173 AKNO2TgA1(402(J)*XX A 383 

0178 SKORGTzSKORUN(J) 410 XX A f181 
0178 S'(A4NT2SKAN0N(J)*XX A 386 
0171 50102T2SK402(J) 41 xX A 387 
0178 AX=1.08541 •CITEMP A _led 

0174 8 TakIN(J) 10 xX A 389 
018U IF (JSEG4E040) 5U TO 230 A 390 
0181 QTOT=QTOT•U(J).LNQ(J)/2. A 391 
0182 GO TO 240 A 392 
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0183 230 .1TOT=OTOT.7(J)*OTRI3(J)*LNO(J)/2. A 393 
3940184 240 CONTINUE A 

C TEST FUR TT OPTION A 345 
U185 IF (ITTIFO.LO.0) GO TO 250 A 396 

C COMPUTE AVEkAGE VELOCITY (FT/SEC) FROM LENGTH AND TkAVEL TIME A 397 
0186 VEL9TT(J).(FMIOLD-XSEG(J))05280./(TTSUBQ(J)23600.) A 398 

3990181 AKAT2(8.76.1(VELBTT(J))220.607/DEPTH(J)"1.689)21.021"DTEMP A 
"AT.AKAT02.303 A 400 

F4IOLD2X5EG(J) A 401 
402 
403 
404 
405 

C TEST FOR K2 TO dE READ A 
019U 250 IF (ICODI.6T.0) GO TU 260 A 

ot.T FOR K2 TO dE COMPUTED 3Y WiA A 
0191 IF (ITTIF3.GT.0) GO TO 270 A 

0189 

C A 406 
C 13ENNETT-RATHBUN REAERATION EQUATION A 407 

0192 AKAT2(8.762(QTOTIAREA(J))"°.607/DEPTH(J)4,21.689)*1.02122DTEMP A 409 
410 
411 
412 
413 
414 

0193 AKAT2AKAT22.303 A 
0194 GO TO 280 A 
01,t 2:2 if.CATiAAKATIJ) 4 

0196 270 CONTINUE A 
0197 260 CONTINUE A 

C A 415 

04 4lie 

::.3SATi,;-ie.652-.41022•TEMP(J)4.vu;vi‘P-TEMP(J)222-.0000777044,,-ssi M 411) 
1J)4,23 A 417 

2'? 33 TO 293 « «cu 

C A 418 
rn 0194 DOSAT(J)=3P/24.922JOSAT(J) A 414 

u201 WRITE (PRINT.630) JoAKRT•AK3T•AKNT.AKAT,APU41T.AP042T A 421 
0202 GO TO 300 A 422 
0203 290 CONTINUE 1 423 
0204 wRITE (PRINT,930) J'AKRT,AK)T•AKORGT.SKORGT,AKAMNT.SKAMNT,AKNO2T.S A 424 

1K402T•AKNO3T,AKAT.AP041T.AP142T A 425 
0205 300 CONTINUE A 426 
0206 QT0T2OTOT•LNW(J)/2. A 427 
0201 310 CONTINUE A 428 
0205 WRITE (PRINT,650) TITLE9(.1,)0SAT(J)4,J2IoNSIG) A 429 

C CHECK FOR OdSERVED A 430 
0209 IF (MPT.E2.0) GO TO 370 A 431 

C C4ECK FOR CONSERVATIVES A 432 
0210 IF INCONSV.EQ.0) GO TO 340 A 433 
0211 WRITE (PRINT•690) TITLE,PTC1oPTC2,PTC3 A 434 

C A 435 
DO 33u i=i.mel A 436 

0213 I~ (IPT.LT.45) GO TO 320 A 437 
0214 WRITE (PRINT•690) TITLE•PTC1,PTC2•PTC3 A 438 
0215 IPT3O A 439 
0216 320 CONTINUE A 440 
0217 WRITE (PRINT•710) OBSMI(I)08500(I),OBSC1(1).OBSC2(I),OBSC3(1).0C8 A 441 

lODUiI)•ONSOOU(I),OBSORG(I),38SAMN(I).0dSNO2(I).08SNO3(I),DeSCOT(1) A 442 
OBSCOL ( I1.08SPO4 ( I ) A 443 

C A 444 
0215 IPT.IPT.1 A 445 

446 
447 
448 

0219 330 CONTINUE A 
0220 GO TO 370 A 
0221 340 CONTINUE A 

https://IPT.LT.45
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ueee 1JT=U 
,)2.23 0-<ITE (P)-(1\4T.560) TITLE 
0224 J..) 360 I=1,mPT A ::: 
22, IF (IPT.LT.45) ..iU TO 350 

0225 wRITE (PRINT,660) TITLE A 44;3 

U227 IoT=0 A 454 

0226 360 CONTINUE A 455 
A 436 

0229 WRITE (PRINT,670) OdSmI(I).38S00(I).0Cd0CIU(I).ONBOUU(I).08SORG(I). A ::78 
lUdSAmN(1).0d5NUe(I).U8SNO3(I).0d5COT(I),085COL(I).OHSP04(I) 

023u IPT=IPT*1 
CONTINUE 20 31 360 0A ::9 

C A 461 
023e 370 CONTINUE A 462 

C 3 
, ai.i ve uLein ru,1 r.'4„J i 
C 414A 46: 

0233 KK=2 

02 4 MIPLOT(1)=XSTRT A :636, 
23, MIPLOT(2)=XSEG(1) A 468 

0235 JEPTPT(1)=-:)cPTH(1) 
0237 0EPTPT(2)=DEPTH(1) 4701A 479 
023d IF (NSEG.LT.2) 30 T3 390 A 471 
U239 ZJO 3d0 I.2.:4SEt, A 47G 

0240 KK=KK.1 A 413 
0241 mIPLOT(KK)=XSEG(I-1)

Cm 0242 UEPTPT(KK)=APT-1(1) A 4477';N 
. 4_4, .:-;;;.: . 47,", 
0244 mIPLOT(KK)=A6E6(1) A 477 
U246 OEPTPT(KK)=JEPT.4(I) A 478 

ii4m 340 1.%)NrrNoc V 
C A 487: 

0247 390 CONTINUE A 491 
C A 482 
c. !9TTTALT7c A 493 
L 

0246 XSA0E=XST4T A :33 
0249 X=XSTRT A 486 
0250 wTOT=wuPS 487 
0251 4J0=0. A :8 
025e KL=X5TPT A 489 
025i 'FLAG-TO A 490 
0254 TSUM=0.0 A 491 
ue,*.) utLTAki=u.0 A 492 
02c, TT.m.n., A 493 

( A 494 
C PARAMETERS TB ANO LF DEFINE) FOR ZERO )0 CALCULATIONS A 49 
C A 496 

0257 T8=0999.99 A 497999.99 
0256 A 498 
0259 KFLAG=1 A 499 

C A 500 
C SEGMENI LOOd A 501 
C A 502 
L A 503 

0260 IF (IMODEL.EC1.0) GO TO 400 A 504 

https://T8=0999.99
https://IPT.LT.45
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0261 CALL N1TRIF A 505 
026e oO TO 410 A 506 
0263 400 CALL NITHJD A 507 
026* 410 CONTINUE A 508 

C A 509 
0265 IF (moc.E2.1) GO TO 420 A 510 
026b 4J TO 440 A 511 
n's.7 4,0 IF (IcIN._.4^' ,n r'' —'23 A 512 
0268 wRITE (PRINT.640) TITLE A 513 
0264 IFIN=13 A 514 
0270 430 CONTINUE A 515 
.__. A 516.,.. IFINI=IFIN*1 

C 4 517 
C ONLY FUR TR1dUTA4Y CALCULATIONS A 518 
C A 519 

...--- . -.40 IF (J5.)...1.-.).-isi TO 45:. 4 ..)iii 
0273 mi0C(JSEG)=80C A 521 
0274 m30N(J5EG)=d0N A 522 
0275 0130(JSEG)=Oj A 523 
.12.,.. MP04(J5EG)=004 A 524 
0277 m3O4GN(J5EG)=0mGNST A 525 
0278 mSAWON(JSEG)=AmONST A 526 
027v MdNO2(J5E5)=STNO2 A 527 
:21:- m3N0.3(JSESTi4,O3 A 528 
0281 MdCOLI(JSEG)=5TCULI 4 529 
028e m3COLT(JSE3)=5TC0LT A 530 

0 uebi wTRIH(JSE3)=QTuT A 531
L.4 (:''!7:•!:'n'u. 4...A 

0285 IF (IMUDEL.N1.0) GO TO 460 A 533 
C A 534 

028o CALL PMM (DIMIN.01 044)(.)).JJ) A S35 
0287 CALL POW (0dMIN,08M44,3Ci00J.MPT) A 536 
0280 AWAx=AMAX1()1MAK.04A)(1 A 537 
0618 441'4=0.0 A 538 
0290 TRUNAX=FlOAT(IFIX(ANAK)) A 534 
u291 AMAx=TRUN4X*1.0 A 540 
029e wRITE (PRINT.680) TITLE A 541 
0293 CALL PLOT2 (GRAPH.XL.X5AVL.4MAX.AWIN,PRINT) A 542 
0294 CALL PLOT3 (1MC.XDIST.01•JJ) A 543 
0293 l c (MPT.GT.C) CALL PL3T3 (I13.08541.0C800U.4PT) A 54* 
029b CALL PLOT4 (36064 CJNCENTRATION IM MG/L) A 545 
0291 wRITE (PRINT.700) A 546 
0298 CALL PMM (D2MIN.02MAX.J2.JJ) A 547 
,c17 , LALL emm tUOMIA91.0014A,4h0VJJ,Mrio A 548 
0300 AMAX=AmAX1(024AX.094“) A 549 
0301 AMIN=0.0 A 550 
030e TRUNIAX=FLDAT(IFIX(AMAX)) A 551 
0303 AMAX=TmUN4**1.0 A 552 
030* *RITE (PRINT,720) TITLE A 553 
0303 CALL PLOT2 (GRAPH,4L.X5AVE.44Ax.AMIN.PRINT) A 554 
0306 CALL PLOT3 (14C.XUIST.J2.JJ) A 555 
: 556..);( I= iMPT.GT.0) CALL ;;LUT3 (1,..).0i,S41.048JOU'4PT) A 
0308 CALL PLOT4 (36,368 CONCENTQATIUN IN maiL) A 557 
0304 wRITE (PHINIT.730) A 558 
0310 CALL PMM (PU4MI4•PO4MAX.PLID)4.JJ) A 559 
0311 CALL PMM (08MIN408MAXOBSP04,4PT) 4 56u 

https://PU4MI4�PO4MAX.PLID)4.JJ
https://14C.XUIST.J2.JJ
https://D2MIN.02MAX.J2.JJ
https://DIMIN.01044)(.)).JJ
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A 561 

0313 A4AX=AMAXI(PO4MAX.03MAX) 
031e ANIN=AMIN1(PO4MIN.01414) 

A 562 

031'. T4UNAN=FLOAT(IFIX(A414)) A 563 

0310 UIFF=AMIN-T9UNA4 A 564 

0316 IF (DIFF.EQ.0.0) TPONAN=TRU4A4-1.0 A 565 
A 5660317 AO1N=TRONA4 
A 5670310 T4ONAX=FL0AI(IFIX(A4AX)) 

031/ 
0320 04ITE (PkINT.1130) TITLE 

A4Ax=TRoNAx.1.0 A 558 
A 569 

0321 CALL PLOT2 (GRAPH.AL,XSAVE.A4AA.AMIN.P.4INT) A 570 

032? CALL PLOT3 (14C.X0IST.RLP04,JJ) A 571 

1 7 (MPT.GT.U) CALL PLOT3 (1A0,01S4i.O85P0*94PT) A 57? 

0324 CALL PLOT4 (36.368 CONCE4T,4 ATIO4 IN MG/L) A 573 
0323 

032D ARITE (PMI4T.1140) 

n IF (IC0L0'.t0.0) GO TO 410 

A 
5777i 

CALL PMM (TOTMI4•TOTMAX•PLTTOT.JJ) A 577U32( 
0320 CALL PMM (COTMIN•COTMAA.O8SCOT94PT) A 578 

A414=0.0 
032/ A4Ax=AMAXI(TOTMAA•COTMAX) A 579 

A 5800319 
0331 T4U4AX=FLOAT(IFIX(A4AX)) A 581 

0332 A4Ax=TmUNAX*1. A 582 

0333 w4ITE (PRINT•1090) TITLE 4 583 

0334 CALL PLOT? (GRAPH,XL,XSAVE.A4AX.AMIN.P4INT) A 584 

0330 CALL PLOT3 (1HC•ADIST.RLTTOT,JJ) a 585 

u336 1 7 (MPT.GT.0) CALL PL0T3 (110.08541,085COT,4PT) A 586 

0337 CALL PLOT4 (40.408 CONCENTRATIONS 14 MPN/100 ML) A 587
(3)
.A ()335 w4ITE (PRINT.1110) A 58d 

CALL PMM (CDFMI4.COFMAX•PLTCOL.JJ) A 589033/ 
0340 CALL P48 (COL414,COLMAX908SCOL•MPT) A 590 

0341 AMAx.AmAX1(CUFMAA.00LMAX) 4 591 

0342 A414=0.0 A 592 

0343 T4ONAX=FLOAT(IFIX(A4AX)) A 593 

0344 A4Ax=TRUNAX#1. A 594 

U345 wRITE (PRINT,1100) TITLE A 595 

0346 CALL PLOT2 (GRAPM•AL•XSAVE.A4AX,A4140,9INT) A 596 

0341 CALL PLOT3 (1HC.X0IST•RLTC0_4JJ) A 597 

0348 IF (MPT.GT.U) CALL PLOT3 (140,08541908SCOL.4PT) 4 598 

0349 CALL PLOT4 (40,408 CONCENTRATIONS IN MPN/100 ML) 599 

0350 ,(RITE (P9141'91120) A 600 
C 4 601 

0351 GO TO 480 A 602 
A 603 

035? 460 CONTINUE A 604 
C C 

0353 CALL P44 (DIMIN9014AX•01,JJ) A 605 

0354 CALL PMM (08MIN•08M4X.0C800J.MPT) a 606 

0355 AMAx=AMAX1(D14AX.014AX) A 607 

0356 A4I4=0.0 A 608 

0357 T4U4AX=FLOAT(IFIX(A4AX)) A 609 

0358 A4AX=TPUNAX.1.0 610 

035/ w4ITE (PPI4T•680) TITLE A 
036J CALL PLOT? (GRA?M,X,_.XSAVE.AMAA•AM1N.P4INT) :12 
0361 CALL PLOT3 (1.1C.X0IST•DI•JJ) A 613 
036? IF (MPT.GT.0) CALL PL013 (110.08541,0Cd0OO•4PT) A 614 

0363 CALL PLOT4 (36.368 CONCENTRATION IN 4G/L) 4 615 
0364 wRITi (PRINT000) A 616 

https://CDFMI4.COFMAX�PLTCOL.JJ
https://TOTMI4�TOTMAX�PLTTOT.JJ
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0367 
036b 
036/ 
0365 
0364 
037U 
0371 
0372 
0373 
0374 
37b 
U376 

0375 
0379 
038U 
0381 
0382 

0384 
0310 
038b 
038; 
0385 

CYN 0389 
(71 0390 

0391 
0392 
0393 
0394 
0395 
0396 
0397 
0395 
0394 
0400 
0401 

0402 

0404 
0400 
0406 
0401 
0405 
0409 
041U 
0411 
4 

0413 

0414 
0416 
0416 

C 
CALL PMM (Pj4414.0404MAX,PLP34,JJ) 

CALL PMM (0dMIN,08MAX•08SP04,4PT) 

AMAX=AMAX1(0)04MAX•03MAX) 
AMIN=0.0 
141.14AX=FL3AT(IFIX(AWAX)) 
AMAX=T0UNAX*1.0 
W 4ITE (PRINT11130) TITLE 
CALL PLOT2 (bRAPM•XL,XSAVE•AMAX,AWIN,P4INT) 

CALL PLOT3 (IMC•XOISTIpPLP04.JJ) 
IF (MPT.GT.0) CALL ?LOT3 (110,06S4I.00SP04•MPT) 

CALL PLOT4 (36.36H CONCE4Tr4,0104 IN MG/L) 

+/RITE (PMI4T,1140) 
C 

C 
CALL PMM (ORGMIN1.043MAX,PLT343,JJ) 
CALL PMM (013004I4,053MAX,08S3RG,MPT) 
AMAX=AMAXI(DR3MAA.0:10MAX) 
AMI4=0.0 
TRUNAX=FLDATUFIX(AMAX)) 
AWAW2TMUNAX*1.0 
RITE (PNINT,1010) TITLE.RITE 

CALL PLOT2 WRAPM•XL,X5AVE,AMAX,AMIN,P414T) 

CALL PLOT3 (IMC,X0I5T,PLTOR ,JJ) 

I (MPT.GT.0) CALL PLOT3 (110.085MI•0135DRlsoMPT) 

CALL PLOT4 (36.3601 C3NCE4TRA7104 IN MG/L) 

WRITE (PRISIT,1020) 
CALL Pm4 (4MN414,AM4MAXOILT444,JJ) 
CALL PMM (0dAMINIP09AMAX,OSSAMN•MPT) 
AMAX=AMAX1(AMNMAX,09AMAX) 

4MINw0.0 
TRUNAX=FLUT(IFIX(AWAX)) 
AMAKRTRUNAX*1. 
WRITE (PRINT,1030) TITLE 
CALL PLOT2 (6RAPM,XLIPXSAVE,AMAX,AWIN•P4INT) 

CALL PLOT3 IINC,XDIST,PLTAM44JJ) 
IF (MPT.GT.0) CALL PLOT3 (140,06541,095AMNOWT) 

CALL PLOT4 136,36M CONCENTRATION IN MG/L) 

WRITE (PRINTIP1040) 
C 

CALL POW (02MIN,02M4X,PLTN02,JJ) 
CALL PMM (082M14,082MAX,005V02,MPT) 
AMAW=AMAX1(024AX.082MAX) 
4MI420.0 
TRUNAX=FLDAT(IFIX(AMAX)) 
014111XwTRUN4X*1. 
WRITE (PRINT11050) TITLE 
CALL PLOT2 16RAPPI,X6oX5AVE,AMAX,AWIN•P4INT) 

CALL PLOT3 (1MCO(DIST.PLTN02,JJ) 
IF (MPT.GT.0) CALL 'LOT3 (140•ORSM1,08SN02,MPT) 

CALL PLOT4 (36,36M CONCENTRATION IN MG/L/ 

wRITE (PRINT,1060) 
L. 

CALL PMM (0.04IN•03M4X,PLTN03,JJ) 
CALL PMM (0113MIN,063MAX.095403•MPT) 
AMAXwAMAX1(034411)(.0133MAK) 

A 617 
A 618 

4 :21() 
A 621 
A 822 
A 623 

A ::: 
A 626 

7 
:6 U6:: 
A 629 
A 630 
A 631 
A 632 
A 633 

A 663: 
A 636 
A 637 
A 538 
A 639 

A ::01 
A 642 
A 643 

A ::: 
A 646 
A 647 
A 648 
A 649 
A 650 
651 
:6 
A 653 

A :n 
A 656 
A 657 
A 658 
A 659 
A 660 
A 661 
A 662 
A 663 
A 664 
A 66 

A ( )::70 12 
A 665 
A 664 
A 670 
4 671 
A 672 

https://IMC�XOISTIpPLP04.JJ
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0411 
0418 
0419 
042U 
0421 
0422 
0423 
0424 
0425 

0426 

AM1N=0.0 
TRUNIAX=FLDAF(IPIX(AMAX)) 
AMAx=TRUNAx.1. 
wRITE (PRINT.1070) TITLE 
CALL PLOT2 (GRAPH.XL.XSAVE.AMAX.AMIN.PRINT) 
CALL PLUT3 (1HCo(DIST,PLTN03.JJ) 

IF (MPT.GT.0) CALL PLOTS (110.08541.085403.MPT) 
CALL PLOT4 (36.36H JCNCE4TPATION IN MG/L) 
WRITE (PRINT,1090) 

C 
470 CONTINUE 

L 
.1 iF (ICULOP.t(4.0) GU TO 480042

0428 
0421, 
U430 
0431 
0432 
0433 
0434 
U433 
0436 
0437 
0438 
0439 
0440 
0441(7) 
0442 
0443 
0444 
0443 
0446 
0447 
0448 
0449 
045u 
0451 

0452 
0453 
0454 
0455 
u.to 

4:87 
U454 
0460 
0461 

04

0464 
U463 
0464 
0465 
0466 
0467 
0468 

C 
C 
480 

CALL PMM (TUTMIN,TUTMAW,PLTTOT,JJ) 
CALL PMM (CUTMIN.CUTMAX,DHSCOT.MPT) 
ARAX.AMAX1(TOTMAA.C3TMAX) 
A414=0.0 
T9U4AX=FLDAT(IFIX(A4AX)) 
W4AX=TRONAX.1. 
wRITE (PRI4T•1040) TITLE 
CALL PL0T2 (GRAPH,XL,XSAVErAMAX•AMIN,P9INT) 
CALL PLOT3 (11C,XDISTg2LTTOT.JJ) 
IF (MPT.GT.C) CALL PLOT3 (140,06SMI,0BSCUTOWT) 
CALL PLOT4 (40,40H CONCENTRATIONS I.4 MPN/100 ML) 
~RITE (PRINT,1110) 
CALL PMM (CDFM14.CDFMAX,PLTCOL•JJ) 
CALL PMM (CUL414,COLMAX,OBSCOL,MPT) 
A4Ax=AMAX1(CUFMAA.C3LMAX) 
ARI4.0.0 
TRONAX=FLOAT(IFIX(AMAX)) 
A4AW=TRONAX 4.1. 
*RITE (PRINT,1100) TITLE 
CALL PLOT2 (GRAPH,XL,XSAVE,AMAX.AMIN.PRINT) 
CALL PLOT3 (1HCO(DIST.LIC0-4JJ) 
IF (MPT.GT.0) CALL °L0T3 (110,08541.09SCOLOWT) 
CALL PLOT4 (40.408 CONCENTRATIONS IN 4PN/100 ML) 
WRITE (PRINT,1120) 

CONTINUE 
CALL PMM (D9MIN.09MAX09,JJ) 
CALL PMM (085M14.08SMAK,06530.MPT) 
CALL PMM (O8MIN.D8MAX.)80JJ) 
8MAX=D9MAX 
IF (08SMAX.GT.O9MAX) BMAX=04SMAX 
IF (08MAX.GT.06SMAX.AND.D8MAX.GT.D9MAX) 8MAX=D8MAX 
841'4=0.0 
TRU48X=FLOAT(IFIX(84AX)) 
84AX.TRUN9X+1.0 
WRITE (PR14T.740) TITLE 
CALL PLOT2 (GRAPH.XL.XSAVE.34AX.84114.01INT) 
CALL PLOT3 (1HCOWIST.39.JJ) 
1F (MPT.GT.0) CALL 1-01.3 (140.03S4I.08SDOT) 
CALL PLOT3 (1HD.XDIST.38.JJ) 
CALL PLOT4 (36.368 CONCENTRATION IN MG/L) 
wRITE (PRINT.70) 

A 573 
A 674 
A 675 
A 676 
A 677 
A 678 

A 65 0169 
A 682 
A 683 

A 66:: 
A 58b 
A 

1887 
A 

6669109 
A 
659932 

A 694 
A 695 
A 696 
A 697 
A 698 

: 
A 

A 

A 
A 

A 

700 
091 
702 
703 
704 

7 
707 
708 

706 

4709 

A 

A 

A 
A 
A 
A 
A 
A 
A 

A 

A 
A 
A 

710 
71 1 

714 
715 
716 
717 
718 
719 
720 
721 
722 
723 

72) 

71 
727 
728 

https://PRINT.70
https://1HD.XDIST.38.JJ
https://1HCOWIST.39.JJ
https://11C,XDISTg2LTTOT.JJ
https://1HCo(DIST,PLTN03.JJ
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04by CALL PMM (OmIN.(JMAx,UPLOT.JJ) A 729 
047U AMIN=OMIN 730 
0471 AmAx=0MAx 
u47e AmI4=AmIN-A14*.?S,1 :;32 
0473 ARAx=(AmAx.ANAA 41.25).1. A 733 
0474 AMIN=FLOAT(IF1x(AMIN)) 
047a AMAA=FLOAT(IFIX(AMAX)) A 7733: 
0475 wqITE (OWI4T.790) TITLE A 736 
047/ CALL PLOT2 (G(APH•XL•ASAVE•AMAX.AMIN.P/INT) 7 
0 78 CALL PLOT3 (18X.XDIST.2PLOT.JJ) 7A 77348 
0479 CALL PLOT4 (34.34H )ISCHARGE CFS) 739 
u4b., w/1TE (PRINT.800) 9A 740 
0481 CALL PMM (DEPMIN.UEPMAX•OEPT0T.KK) A 741 
0482 AMI4=DEPmIN A 742 
0483 AMAX=DEPMAX 4 743 

A4I4=AMIN-AMI44.25 4 

0485 AmAx=(AmAA.AMAx*.25).1. : 7474, 
0488 Ailly=FLOAT(IFIx(AMINI)) A 746 
0487 AMAx=FLOAT(IFIX(A4AA)) 

,2" WRITE (P.:OP./T.810) TITLE A 7:74788 
CALL PLOT2 (G4APH.XL,XSAVE,AMAX.AMIN.P4INT) A 749U48/ 

0490 CALL PLOT3 (14A.MIPLOT.DEPT,T.KK) 
0491 CALL PLOT4 (34.34.1 0E0TH FEET) A 77Z01 
,1;49e *RITE (PRIVT.800) A 752 
0493 GO TO 130 7 
0494 440 WRITE (PRINT.840)

(3-) 049a 500 T•cire A 755---) 
A ::: 

L. A 757 

STANCE = .F8.0//46X.40HSTREAMFLOW (CFS) AT STARTING DISTANCE = .F9. A 77701 
53//) 

280NACEOUS JLT. 800,13)(4115H4/TROGENDUS 300,09)(9101800 DEFICIT.8X.94P A 777: 
JHOSPHATE.2x•10HTOT.COLIF..2X,10HFEC.COLIF./) A 

eFICIT.8)(.9HPHOSPHATE/) 

C A 758 

0496 510 FORMAT (141.///////47X•45H STEADY STATE WATER QUALITY MODEL A 759 

1 //54X.30NGULF COAST WOROSCIENCE CENTER//57)(.23HU. S. GE0L031 A 760 
?CAL SOWVEY//51X.37POATE OF LAST REVISION. FEBRUARY 1978/////40)(.1 A 761 
3/44//48)(.40,1NUmdER OF SUBREACHES FOR TRIS PROBLEM = ,I4/////52X.28 A 762 
4HPRINTING INTERVAL (MILES) = .F7.3//51X.28HSTARTING DISTANCE (MILE A 763 
SS) = .F8.3//42x.48HINITIAL CE1OD CONC (MG/L) AT STARTING DISTANCE = A 764 
b .F7.3//42x.48HINITIAL N800 CONC (MG/L) AT STARTING DISTANCE = ,F7 A 765 
1.3//43)(.46HINITIAL )0 CONC (MG/L) AT STARTING DISTANCE = ,F7.3//42 A 766 
8A.53HINITIAL PHOSPHATE CONC (MG/L) AT STARTING DISTANCE 3. ,F7.3//4 A 767 
92X.60HINITIAL TOT. COLIF. CONC (MPN/100ML) AT STARTING DISTANCE = A 768 
S.F8.0//42(,60HINITIAL FEC. COLIF. CONC (MPN/100ML) AT STARTING DIS A 769 

.44; 520 FORMAT (111.////40X.19A4/1/54*.3041N.I UT PAHAmETERS,/ A 772 
1//60X.26HC0NCENTRATIONS(mG/_) OF --.//04X•10H SU8REACH .01)(.21.4CAR A 773 

C498 530 FORMAT (05)014,0TX,F10.3,22X,F10.3,12X,F10.3,6X,F10.3,5X,F8.0,4X,F A 776 
A 77718.0) 

049/ 540 FORMAT (15X,14,21X,F10.3,22/(44.10.3•12X•F10.3,6X,F10.3) A 778 

000 5,0 FORMAT (///,58X.31NOIRECT OISCHARSES(Ld/DAY) OF --•//15X•OHSUB4EAC A 7:91 
1H.20)(.21HCARtiONACEDJS JLT. 300.13)(.1HvITI4OGENCWS d00.10A.1UHOO DE A 7dU 

0501 560 FORMAT (111) A 782 

0502 570 FORMAT (46)(.10A4.2H ..F7.2//46x.10A4.?1 =0.7.3//46x.10A4.2H =.F7.3 A 783 
1) A 784 

https://0.7.3//46x.10A4.2H
https://46)(.10A4.2H
https://I4/////52X.28
https://14A.MIPLOT.DEPT,T.KK
https://A4I4=AMIN-AMI44.25
https://DEPMIN.UEPMAX�OEPT0T.KK
https://18X.XDIST.2PLOT.JJ
https://OmIN.(JMAx,UPLOT.JJ
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FORTRAN( IV G LEVEL 21 MAIN DATE z 78181 08/51/31 PAGE 00I5 

0503 580 FORMAT (141////40)(o19A4///21X,1014 SUBREACH 4,21)(032HNET PHOTOSYNTRE A 785 
ITIC 00 P43DUCTION,17X,174BENITNIC DO DEMAND/53)($10N(MG/L/DAY),31X,1 A 77887.6 
224(G/SO U/DAY)//(24X,I3,38X,Fb.3,36X,F5.3)) 

0504 540 FORMAT (//61X+15HGEOMETRY•//2X,SHSUBREAC4,16)011NFLOW CHANG A 788 

0506 610 FORMAT (21)0134,91(oF7.3,9)1,F7.3,8X,F7.3,6X,F7.3•6X,F7.3•6X,F7.3,6*, A 79 19: 
1F7 3) . 

ISUBREACH DEFICITS/54X,54(14_)) A802 

1,F6.294X1 4- 4.2,3)(9F4.2,F9.2) 

564(MG/L)o2)(96H(46/L),2X,6N(MG/L),IX,8NCOLIFORM,3)(03HCOLIFORM,2X,S4 A %01 
b(4G/L)/) 

11,19X,44AREA•18X,5H0EPT4,20X,4NTEMP,20X,6MENID MI9/29X95H(CFS),?0X, A 789 
264(SOFT).18)(04H(FT),17X,10H(DEG.CENT),18X,44(4I)//(4X•I3,18X.F9.1, A 79901 

A319X,F7.0016X,F7.2,18X,F7.2•18X,F7.2)) 
0505 600 FORMAT (141////40X•19A4///45X,48HREACTI 3N C 0 E F F I C I A 792 

1 E N I S (IOAY)//19)(,84SOBRFACH,10X,2HKR,14)(1,2H0(0,13X,2HKN,9X,5HKC A 793 
2OLF•8X,51.1.(COLT,d)(,541(PO41,8)(e5HO(PD42//) A 794 

0501 6e0 FORMAT (//48X,50HTEMPERATURt CORRECTED REACTION COEFFICIENTS (/DAY A 797 
A 7981),//4•191(1,SRSOBWEAC4,10X,21.40(4,14X,24K0,13)(1,211(4,09X,2MKA,09)(,54KPD4 

21,09X,5HKP042//) A 799 
0508 630 FORMAT (21)013,9X,F7.3t9X,F7.3,8X,F7.3•6)(oF7.3,6X,F7.3,6X,F7.3) A 900 
0504 640 FORMAT (141//40X•1944//57X,23NRESOLTS OF COMPUTATIONS///52)0558 A 801 

051U 650 FORMAT (111////40X,19A4///50X,845J8REAC4,19X,13400 SATURATION/40X, A 803 
A 804164(MG/L)//(52X,13,22X,F9.3)) 

0511 660 FORMAT (111////40X,19A4///44X,40MO8SERVED MEASURE4 A805 
IL N T 50/4?)(044(1H...)//5)(1P88)ISTANCE,4X,7HD0 CONC+5X,5NCBO0Uo5X,54N A 806 
2BODU,5X,54ORG...Nt5X,501N,43—NoSX,5MN02....Nt5X,5)4403-.Ng6X,511TOTAL,6X,54F A 807 

A 8083ECAL,5X,31PO4/7X,411(MI),7k,50.4(MG/L),4X,6H(MG/094)(t6H(MG/L),5X,64(
4MG/L)04X,6R(MG/L),4)(,64(MG/Jo3X•60)(MG/L),4)(1184COLIFORM,3)(OHCOLIF 4 809 

A 8105ORM,3)(•6H(40/0/) 
0512 610 FORMAT (2X,F8.2,5X,F8.2,4X,r6.2,4X,F6.2,5X,F6.2,4X,F6.2,4X,F6.2,4X A :21 1 

0513 640 FORMAT (141,40)(019A4/30X,591CALCULATED AND OBSERVED C800 CONCENTRA A 913 
MONS VERSUS DISTANCE/) A 814 

0514 690 FORMAT (111////40X,19A4///44X,40H08SERVE0 MEASUREM A 915 
It N T 51/42)(q44(18—)//2X,84)ISTANCE,3X,7400 CONC,2)(92A4o2X,2A4,2X, A 816 
224412X,5NC9DOU,2X,54N800U,DX,5HOR3—N,3X,5HN13—N,3X,514NO2-4,3X9511110 A 817 
33 818...N•4)(e5HTOTAL,6X05HFECAL,4)(03HPO4/4X•4H(MI),6X•6M(MG/L)93X,64(MG/ A 
4L),4)(t6N(4G/L),4X,64(MG/L),2X,6H(MG/L),2X,64(MG/L),2X,6H(MG/L),2)(o A 819 

0515 700 FORMAT (14 /61)(•17MOISTANCE IN MILE5/11)(1,254CALCUEATED CBODU CONC A :2223 
1z C/11X,23408SERVED C8ODU CDNC = 0) 

05I6 710 FORMAT (1X,F8.21,3X,F8.2,1X9r8.2,2X,F8.2,2X,F8.2,1X,F8.2,F8.2,F8.2$ A 824 
A 8251F8.2,F8.2,F8.2,1X,F8.0,2X,F8.0,F8.2) 

0517 720 FORMAT (111,40X,19A4/30X,594CALCULATED AND OBSERVED N800 CONCENTRA A 8.78;6 
MOMS VERSUS DISTANCE/) 

uSln 730 FORMAT (11 /61X,174DISTANCE IN MILES/11X•254CALCULATED N8ODU CONC A 828 
1= C/11X,234O8SERVED NBODU CDNC = 0) A 829 

0514 740 FORMAT (141,40X,19A4/32X,724CALCULATED AND OBSERVED DO CONCENTRATI A 930 
IONS AND DO DEFICIT VERSUS DISTANCE/) A 831 

0520 750 FORMAT (14 o/61)(1,174DISTANCE IN MILES/11X,22HCALCULATED DO CONC = A 832 
IC/11Xv208OBSERVED 00 CONC = 0/11X,I4HD0 DEFICIT = D) A 833 

0521 760 FORMAT (141////40)(91944) A 834 
0522 770 FORMAT (///37)(9504SUBREAC4 LINEAR RUNOFF D A T A 835 

1 4/35X,54(14_)//05X,8RSU8REACH,10XoltiOtIOX,4NC80D,10X,4RN300,8Xt24 A 836 
200,16)(92A4,8X,2A4,8X,2A4g8X,34PO4/21X,5H(CFS),7X,6H(MG/L),7X•604(4G A 837 

A 8383/1.),6X1r6H(MG/L),14)(o6N(MG/L)•10)($5H(MG/L),12)(,64(MG/L),7X,64(MG/.,)
4/) A 839 

0523 790 FORMAT (07)013,6X,F9.2,3X,F9.1,6X,F9.1,4X.F7.1,11XoF9•1119X,F7.1,10 A 840 



		 	 			

	 	 
 		 						  

			 		 	
		 			 		 	
			 	 	 			
	 		

		
	
		 	 	 
	 	
	 	

			
		
		

	 	
	 	

	
		 				
	 		
	 	

		 				 		
		 	 	
	 					 		
	 		 	 	
		 	

	 	 		 	
		 		 				 		
	 		 	
	 			 	 		 	
	 	 		
	 		 	
		
	 	 	
	 	
		

	 	
		 	

	
	 		 	

	
	

	

 

	 	 				
				 		

		

		 		
	 	 
	 		

		
	

	 	

		 		
	 	
		 		

FORTRAN IV G LEVEL 21 MAIN DATE = 78181 08/51/31 PALA 0016 

1A,F7.116X•F7.1) A 841 
0524 740 FORMAT (141.40)(111944/46X•394DISCHARGE (CFS) VERSUS DISTANCE (MILES ::4432 

1)) 
0525 800 FDRMAT (14 /61X,164)1STANICE (MILES)) A 844 
0526 810 FjiRMAT (141.40X•19A4/46A.3640EPTM (FEET) VERSJS DISTANCE (MILES)) A 845 
0527 820 FORMAT (///37X.5001SU3 4EACM LINEAR RUNOFF ')AT A 446 

1 A/35X•54(1M_)//10X,84SU8REACM.10X•IM0.10A,4MC800,10X,44N30D.8X•74 A 847 
2UD,15X ,I3NP/A/26X,W1l2FS),7X,SH(MG/L)e8X,64(MG/L)416X,6H(46/0$ 40(.64( A 448 
3M3/L)) A 849 

0525 830 FORMAT (12)1,13,6X,F9.2$3XoF9.1,6X,F9.1,4X.F7.1,2X.F7.1) A 850 
0524 840 FORMAT (141,10X•324ENROR HAS OCCURRED IN INPUT DATA) A 851 
053u 850 FORMAT (//61X•15MGEO METRY•//2A,14SUBREACH•12X,11mFLOW CIAN3 4652 

1E,14)1,4HAREA,14X,SMDEPT4.101(.9NTRAV.TImEo16)(94MTEMP,17X.64E40 41,1 A 853 
225X,SM(CFS),16X.6H(SOFT),14Xt4M(FT),12X•SM(IRS).15X,10M(DEG.CE4T), 4 954 
315X.4M(MI)//(4X•13,15XoF9.1.14X,F7.0.12X,F7.2,9X,F7.4,15X,F7.1.15A A 855 
4.c.7.2)) A 956 

0531 860 FORMAT (141,///////47)(1,45MSTEADY STATE SEGMENTED DISSOLVED OXYGEN 4 857 
1MODEL//54X.30MGULF COAST MYDROSCIENCE CENTER//57X.23MU. S. GEDL031 A 958 
2LAL SURVEY//51)(.3701DATE OF ..AST REVISIDN. FEBRUARY 1978/////40X,1 A 859 
34A4//44X.,NITRIFICATION CYCLE INCLUDED IN MODEL.////48X,404NUMBER A 860 
4UF SUBWEACHES FOR T4IS PRO8L.EM = ,I4/////52K•28MPRINTING INTEQVA_ A 861 
5(MILES) = ,F7.3//51X.28MSTARTING DISTANCE (MILES) = •F8.3//42X.484 A 862 
6INITIAL C30D CONC (MG/L) AT STARTING DISTANCE = .F7.2//42X014ITIA A 863 
7L ORGANIC NITROGEN CONIC (MG/L) AT STARTING DISTANCE = •.F7.3//42*. A 864 
VINITIAL AMMONIJM NITROGEN CONC (MG/L) AT STARTING DISTANCE = ,,r7 A 865 
4.3//42X0141TIAL NITRITE NITROGEN CONC (MG/L) AT STARTING DISTANCE A 966

15)
L.0 * = I.F7.3//42X0INITIAL NITRATE NITROGEN CONC (4G/L) AT STARTING a A 867 

t1STANCE = ',F7.3//4?X.46414ITIAL DD CONIC (M3/L) AT STArTI43 DISTAV A 868 
ACE = ,F7.3//42X•53MINITIAL RMOSPHATE CONC (MG/L) AT STARTING DISTA A 869 
SNCE = •F7.3//42X•60-INITIAL TOT. CDLIF. CUNC (4P4/100ML) AT STARTI A 870 
104G DISTANCE = ,F8.0//42X.604INITIAL FEC. COLIF. CONC (MPN/10040 A A 071 
ST STARTING DISTANCE = ,F8.0//46)(.40MSTREAMFLOW (CFS) AT STARTING 0 4 :g 
SISTANCE = ,F9.3//) 

0532 870 FORMAT (111,////40X.1944///54X,3041NPUT P A R A M E T E R S,/ A 874 
1//60)(1,26MCONCENTRATIONS(MG/L) OF --...//5)1.8MSUBREACH•3X•8MCAR8 40)4 A 975 
24X•SMORG-4,6)1,504NM3.-N,6X,5M402—Nt6X.514403—No5X.10MDO DEFICIT,4)(,31 A 976 
3PO4.5X.104TOT.COLIF.4,511e10MrEC.COLIF./) A 877 

0533 880 FORMAT (4X,15•6X.F10.2.10Xer10.218K,F10.2.8X,F10.2.8)(oF10.2,8X.F10 A 878 
1.0,1x,F10.0) A 879 

0534 890 FORMAT (///4,58X,31HDIRECT DISCHARGES(L8/DAY) UF --•//4)(.801SJBREAC4 A 880 
1s2X,21MCA480NACEOUS ULT. 800.2X,16MORGANIC 4ITROGEN,2X.161AMMONIA A 8818 
2NITROGEN,2X•16MNITRITE NITRDGEN,2X•16HVITRATE NITROGEN,2X,10MD0 )E A 882 
3FICIT.2X.404PMOSPHATE/) 

900 FORMAT (141////40X,19A4///45)(.48M4EACTION C 0 E F F I C I A 884 
1 E N T S (/DAY)//5X,EIMSUdREACROX•21.01R•9)(.241(De10X,4NKORG,1*.54S(0 A 885 
2RGo2X,401K4M3,1)(.5MS1 A (i7(NM3,2X,4MKNO2,1X,54SKNO2,2X,4MKNO3.10X,5MKCOJ 8t) 
309X.SMOCCOLT,3X.5)41(P041.3)(.5440042/) 

0536 910 FORMAT (SX,Ibir7X,F8.2•3**F8.2,8X.3(F5.2.1X,F5.21, 1X),F5.2.7X.F8.2•6 A 888 
1Z,F9.2,2F8.2) A 989 

0537 920 FORMAT (//48)1.50MTEMPERATURE CORRECTED REACTION COEFFICIENTS (/DAY A 890 
1)//5X,106J8MEACM115X,2HKR,9X,24KO,7X,4040(0W6,1XeSPISKORG•24•000143•IX A 891 
2,5HSKNH3,2X,4M10102•1)(45,002,2X,44KNO3,8A,240(A,10A,5MKP041,94,54'( A 892 
JPJ42/) A 893 

USjd 930 FORMAT (SX•15,3X,F8.2,3X,F8.24,5Xo3(F5.2•1X,F5.2,1X),F5.2•3X$F8.296 4 994 
IX.F8.2.6X$F8.2) A 895 

053V 940 FORMAT (6)1,14.51114-7.e,3X,F7.2,4X,F7.21r4X.F7.2.4)L,F7.2•7X•F7.2.2W. A 896 

https://6)1,14.51114-7.e,3X,F7.2,4X,F7.21r4X.F7.2.4)L,F7.2�7X�F7.2.2W
https://PRO8L.EM
https://2UD,15X,I3NP/A/26X,W1l2FS),7X,SH(MG/L)e8X,64(MG/L)416X,6H(46/0$40(.64


		 	 		 	

 
		  
		 	 	
	 	 		 	
	

		
		 	 	 		
	

		
		 	 	

		 	

		 	

		 	
	
	   

			 	 	
	  
	 	

 
		 	 	  

	
	  
	
		  
				 		
		 	
		 	

	
 
	 	 	
		

 

FORTRAN IV G LEVEL 21 MAIN DATE = 78181 08/51/31 PAGE 0011 

A 897 

1E4 SPECIES dOD CONCENTRATIONS VERSJS DISTANCE) A 

1ROGEN CONC = C/11X.34HOBSERVED NITRATE NITROGEN CONC = 0) 

0560 END A 939-

17.2.F1e.2.0X.F12.2) 
0540 95U FORMAT (46x.10A4.24 A 898 
0541 960 FORMAT (46)(.10A4.24 =,F7.2//46X•1044,24 =0-7.3) A 899 
054e 910 FORMAT (///37X,50HSU84EACH LINEAR RUNOFF D A T A 900 

1 A/35X,54(14_)//11X,645OBREAC4,5X,IN099X,4MCBJD,SX,7HORGAVIC,3X,74 A 901 
2A4M0NIA13X.IHNITRITE.3X.7MNITRATE.5X.2400.6X.244.5x,2A4.2X.2A4.3X, A 902 
334PO4/22)(.54(CFS),5X.64(04G/:.).5(4X.6H(46/0).6X46H(MG/L).6X.64(143/ A 903 

A 9044L).4)(.6M(NG/L).3)(.64(03/L)) 
0543 9d0 FORMAT (10)015,F12.2,6F10.2,2F12.2,F10.2,F9.2) A 905 
0544 990 FORMAT (///37)(1,50HSUBREACH LINEAR RUNOFF D A T A 906 

1 A/35X.54(14_)//11X•845UBREACH.5X.1H0.8X.4HCBOD,5X.7HORGANIC.3X,74 A 907 
A 908eAmMONIA.3XONNITRITE.3X,74NITRATE.DX.2400,7X.3HPO4//22X.54(CF5).5X 
A 9093.6H(MG/L).6(4X,6H(M3/L))) 

0545 1000 FORMAT (10X+15.F12.2.7F10.1) 910 
054b 1010 FORMAT (141.30X.19A4/20X.834CALCULATED AND OBSERVED ORGANIC NITHOG 

1E4 SPECIES dOD CONCENTRATIONS VERSJS DISTANCE) 9 
054/ 1020 FORMAT (14 /blx.174DISTA4CE IN MILES/11x.36HCALCULATEO ORGANIC NIT A 913 

1ROGEN CONC = C/11X•301095ERVED ORGANIC NITROGEN CONC = 0) A 914 
054d 1030 FORMAT (141.30x•19A4/20X.834CALCULATED AND OBSERVED AMMONIA NITRO& A 915 

1E4 SPECIES BOD CONCENTRATIONS VERSUS DISTANCE) A 916 
0549 1040 FORMAT (14 /61x.17MDISTANCE IN MILE5/11X.364CALCULATE0 AMMONIA NIT A 917 

IROGEN CONC = C/11)(.340138SERVED AMMONIA NITROGEN CONC = 0) A 918 
055U 1050 FORMAT (111.30X,19A4/20X.834CALCULATED ANU OBSERVED NITRITE NITRO& A 9199 0 

0551 1060 FORMAT (11 /61X.17NDISTANCE IV MILES/11X,364CALCULATED NITRITE NIT A 921 
1ROGEN CONC CillX,340408SERVED NITRITE NITROGEN CONC = 0) A 922 

055e 1070 FORMAT (141.30X.19A4/20X.834CALCULATED AND OBSERVED NITRATE NITRO& A 923 
1E4 SPECIES 80D CONCENTRATIONS VERSJS DISTANCE) A 924 

0553 1040 FORMAT (11 /61X.I7HOISTANCE IN MILES/11X.3b4CALCULATED NITRATE NIT A (:5, 

0554 1090 FORMAT (141,20x,19A4/15X.694CALCULATED AND OBSERVED TOTAL COLIFORM A 927 
1 CONCENTRATIONS VERSUS DISTANCE) A 928 

0555 1100 FORMAT (141,20X.19A4/1 5X.694CALCULATED AND OBSERVED FECAL COLIFORM A 929 
1 CONCENTRATIONS VERSUS DISTANCE) 930 

0556 1110 FORMAT (14 /61X,17MDISTANCE IN MILES/11X,34HCALCOLATED TOTAL COLIF A 931 
IORM CONC = C/11)(93240BSERVEO, TOTAL COLIFORM CONC = 0) A 932 

0557 1120 FORMAT (14 /61x,174DISTANCE IN MILES/11X.341CALCULATED FECAL COLIF A 933 
1ORM CONC = C/11X.32408SERVEO FECAL, COLIFORM CONC = 0) A 934 

055d 1130 FORMAT (141.40X.19A4/30X.584CALCULATED AND OBSERVED PO4 CONCENTRAT A 45 
(IONS VERSJS DISTANCE/1 936 

0559 1140 FORMAT (14 /61X.17HDISTANCE IN MILE5/11X.234CALCULATED PO4 CONC z A 9X8 
1C/11X.2114395ERVED PO4 CONC = 0) 

https://eAmMONIA.3XONNITRITE.3X,74NITRATE.DX.2400,7X.3HPO4//22X.54(CF5).5X
https://2A4M0NIA13X.IHNITRITE.3X.7MNITRATE.5X.2400.6X.244.5x,2A4.2X.2A4.3X
https://46)(.10A4.24
https://46x.10A4.24
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FORTRAN IV G LEVEL 21 C045ER DATE 2 78272 09/42/12 PAGE 0001 

0001 5J8ROOTINE CUV5E8 d 1 

C LAST DATE OF REVISIDN, FEdRjARY 1478 d 

1U(50)9 Q(50), DEPT8(50), AR7A(50), TEM(50), XSEG(50), AKR(50), A< d 

3), C1(50), ce(50), C3(50), 11.414(50)9 C1T8I1(50), C2TRIB(50), C3TR d 

SLDIE(50)• TUTDIE(50) d 

3Ld), (XMO)(501),Ld4j2)9 (XMDO(551),L84j3), (X400(601)9000), (X40)( a 

1A<479130493NT,AKRT9d)COTeXE49Td009XC9X494LX9LF,KFLAG9oTOT,QOPS,CIJ B 

6(2),PTINC1(10)94TINC2(10),PTINC3(10),GRAPH,ITTIFO9LNURGN,LNAM041,N d 
7402,L44039STCOLI9STCOLT,J85343,0d5AM4,OBSNO290854039LNCOLI9LNCOLT, d 4b 

C 8 S4 
C d 

C d 2 
C * SJbROUTINt TU COM MUTE CONSERVATIVE **** d 3 
C d 4 

C a 6 
000e DIMENSION d0UCU(50)9 Wd0000(50)9 i004(50), W8004(50), 000(50), W)0 d 7 

20(50), AK4(50), d4(50)9 PNET(50), XMOD(50,37), TITLE(19), DOSAT(50 d 9 

413(50), TT5JdR(50) d 11 
0003 DIMENSION 5RJ: )F-4(2000)9 XDIST(499), CHLA(10), 01(999), 02(999), 09( d 12 

1949), 09(49). OdS4I(200), 3d500(200). 035C1(200), OdSC2(200), 03S d 13 
2C3(200), 0PLUT(999), MIPLOT(200), DEPTT(200) 8 14 

0004 DIMENSION ORG4Td(50), AAJNT3(50)9 T8402(50), T8403(50), ORG4LR(50) d 
19 AmONLB(50), L3402(50), L8433(50), AKDRGN(50), AKAMON(50), AK407( d 16 
250), AKNU3(30), 0d",383(200), Od5A44(200), 035402(200)9 085403(200) d 17 
3, O4SCOL(200), 3BSCDT(200), PLTCOL(999), PLTTDT(999), PLTORG(999), d 18 
4 DLTAM4(949), PO402(999)9 3LT403(999), COLIT4(50), COLTTR(50), C3 d 19 

0000 DIMENSION C5TR1(499), CST82(999), CSTR3(999)9 XXSTR(999) d 21 
300b EQUIVALENCE (XM3D(1),BODC0), (XMOD(51)94480DC0), (X400(101)03034)9 d 22 

1(XmOD(151)9014UNTd). (XMO0(201)9AM04T8), (XMD0(251),T8402), (X400(3 d 23 
2U1),T8403), (XMD.J(351),Wd0D4)9 (XM3D(401)9U4G4Ld), (XMO0(451).AMDV d 24 

465110LMPT4)9 (XMOD(701),CH_A), (X400(751)934), (XMOD(801),PNET), d 26 
5(XMOD(b51),CI), (X130(001)922), (X4UD(451)9C3), (xmoo(1001),Q), (X d 27 
6m30(1051),DEPTM), (X80)(1101)9AREA), (XMOD(I151),TEMP)9 (X403(1201 d 28 
7)9XSEG), (XM0D(1251),A<R), (XMO0(1301),A<D), (X400(1351)94101), (01 d 29 
1303(1401)9AKOk:A1), (XMOJ(1451),AKAMUN), (XMO3(1501),AKNO2), (XMOD(1 d 
9551).AKNO3). (X4U0(1601),CO_ITR)9 (XM30(11551)9COLTTR), (X400(1701) d 31 
$9COLDIE), (XMOD(1751).TOT0IE), (X4D0(1d01),TTSJ48) 8 32 
8E41.28 C035M1(200),COBSDj(200),C035C1(200),C035C2(200),COdSC3(200) d 33000/ 

000d INTEGER CARD,PRINT d 34 
00010 REAL L480)C(50)91_404U4(50)91_NAM04(50),L4402(50),LNN03(50)90100(50) d 

19LNC1(50),LNC2(50),LNC3(50),LNO(50)9L4COL1(50)9LNCOLT(50),L4BODN(5 a 36 
d 3720) 

0010 PEAL LdN029L8403 d 38 
0011 CDM404 /ARSJci/ C085419COdSC19C08SC29CO3SC39CUJ5009XM0D,AKAT,DOSAT, d 39 

214ST 9 C2UPST,C3JmST,NSEG94CUNSV9DXP4T90a54I903SC190dSC29085C39QTRI39 d 41 
JICTY,C1T8I89C2TRIS,C3TRI89JSE.S.TTSUM,CSTRI9CSTR29CST8390115009ICO)E d 42 

d 4349LOOP94M0).4.9ASTE,XSTRT.IEN),ISWdAisIS019TITLE,IIITSW,ICOEUF,IRUNOF 
59._4100C9L490049LNDO,L4C1.LN229L4C39LNO9DELTA09-PTC1(2),PTC2(2),PI:3 d 44 

dICOLUP9085COL90d5C3T,XXSTReNIPLOT,DEPTPT d 41 
oole CDM404 /FILLS/ CARD9PRINT 8 48 

C i 49 
0013 C1MMON /L.:PLOT/ 019)2089D990LTORG,PLTAMN,PLT4029PLTN039PLTLOL,PLT d 

1TJT.XDIST90PLOT d 51 
0014 COMMON /LCl/ 083409AM0V09FND209FN0309DELTT,AKDRGT,AKAMVT94KNn7T• 4 K d 52 

1403T9ORGNST,A404ST,ST4029ST403 d 53 

0013 mPT=ICTY d 56 
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0016 UTOT=OUP5 8 57 
0017 XKMI=XSTRT.DXPNT 8 58 

Ould wRITE (PRINT.240) TITLE B 59 

0019 1CNTR=3 B 60 
002U ICNT=0 8 61 
0021 09 120 I=1.4SEG 8 62 

0022 M3FLAG=1 d 63 
0023 UELTAU=LNJ(I)*OXPNT/(XXMI-X5EG(I)) d 64 

C d 66 
C d 66 
C ADD TRIBUTARIES AND LINEAR RUNOFF--ALLOW FO4 NEGATIVE FLOWS 3 67 
C 8 68 

0024 IF (JSEG.4E.0) SO TO 10 6 69 

0026 04.1./(UTOT.J(I)+6)TRIB(I)) d 70 
002o TEMP1=WT)T*CIURSTI)*C1(I)+UTRI8(I)*C1TRIB(I))*R 6 71 
0027 TEMP2=I0TDT*C2UPST.J(I)41 C2(I).0TRI6(I).C2TRI8(I))*R d 72 
0021 TEmp4=WT)T*C3UPST•2(1)*C3(1)*UTRI9(1),,C3TkId(1))*R 6 73 
0029 63 TO 20 6 74 
003U 10 CONTINUE d 75 
0031 4=1./(4TOT.J(I)) d 76 
0032 TEmP1=lUT)TDC1UPST.2(I1 4 ,-t1,1 4R d 71 
U033 TEMP2=t@TDT.C2UPST•a(I)*C2(I))*R d 78 
0034 TEMP3=l0T3T*C3UPST.O(I)*C3(I)00R 6 79 
0036 20 CONTINUE 6 80 
003b IF(0(1).GT.0.) GU TO 25 6 80A 
u031 TEmP1=CILPST 6 803 

I`' 0036 TEM02=C2UPST d 80C 
0039 TE4PJ=CAP5T d 803 
004u 26 CONTINUE 6 80E 
0041 TP15AV=TE421 d 80 
004e 1?2SAV=TEwP2 d 803 
0043 TP3SAV=TElpi d 804 
0044 IF (ICNTk•I3.LT.50) GO TO 30 d 81 
U041 wRITE (PRINT,240) TITLE d 82 
0046 ICNTR=3 6 83 
0041 30 WRITE (PRINT,250) I 8 84 
004d wRITE (JRINT9260) PTC1,PTC2,0TC3 8 85 
0049 ICNTR=ICNT4•9 6 86 

C 6 87 
0050 40 xXMI=XX4I-DxPNI d 88 
0051 ICNT=ICNT.1 9 89 
0052 IF (xxml.3E.x5ES(I)) GO TO 50 d 90 
0053 TXx4I=DXP4T-IXSEG(1)-XXMI) d 91 
0054 XXPAI=XSEG(I)-.00001 d 92 
0056 DELTA3=0E...TAw*TXX4I/OxPNT, 6 93 
0056 50 XXSTH(1CNT)=XXml d 94 
0057 IF (1k0N0.7.yE.I.OR.48FLA3.6;7.1) G3 TO 90 d 95 
005d IF (JSEG.NE.0) GO TO 6U 6 96 
005/ UONTOP=QTOT•u(I)+JT4I8(I) 8 97 
0060 4i6ELOw=UTJT•60(I)+UT413(I)*DELTAQ d 98 
0061 GU TO 10 d 99 
oube 60 CONTINUE 6 100 
006J CIONTOP=JTJT•U(I) 6 101 
0064 USELuw=UTJT•u(I).DELTAJ d 102 
006 70 CONTINUE 9 103 
OU6d TEmPl=(TE4P1 40 UONTO/J•LNCI(I)eDELTA)/06ELOw S 104 

https://ICNTk�I3.LT.50
mailto:TEMP2=t@TDT.C2UPST�a(I)*C2(I))*R


	 	 		

			

	 			

	 	
	 	
	 	

	 	

	 		 	

	 			

		

	 			

	 	
		
		 		
		

	 			
	 	

	 			
	

 

 

0070 

0080 

0090 

0100 

0110 

FukTRAN 

0067 
006d 
0069 

0071 
0072 
0073 
0074 

0072 
0076 
007/ 
0078 

0074 

0081 • 

0082 
0083 
0084 
0082 

0082 
008/ 
008d 

--I 0084 

0091 
0092 
0093 
0094 
0092 
0096 
009/ 
0090 
0094 

0101 
0102 
0103 
0104 
0102 
0105 

0107 

0102 
0109 

0111 
0112 
0113 
0114 
0112 
0112 
0117 
0118 

IV G LEVEL 21 COVSER )ATE = 78272 09/42/12 

TEmP2=(TEmPe*JuNTOP.LvC2(1)4,DELTAJ)/Q8LOw 
TEm03=(TE4P3Ituu4TUP•LNC3(I),DELTAa)/03iLOw 
uTOT=UTOT•DELTAli 
IF(DELTAO.31.0.) GO TO 75 
TEmP1=TP1SAV 
TEmP2=TP2SAV 
TEmP3=TP3SAv 

72 CONTINUE 
C 

SO CSTRI(ICNT)=TEmol 
CSTR2(ICNT)=TEmP2 
CST93(ICNT)=TEmP3 
IF (ICNTR.LT.50) GU TO 90 

r 
wRITE (PRINT.240) TITLE 
wRITI (PRINT.250) I 
WRITE (PRINT,260) PTC19PTC2•PTC3 

C 
ICNTH=12 

40 CONTINUE 
w4ITE (PRINT,270) XXST9(ICNT),CSTR1(ICNIT),CSTR2(1CNT),CSTR3(ICNT) 
ICNTR=ICNTR•1 

C 
m3FLAG=0 
1F (xxmI.ST.XSIG(I)) G3 TO 40 
CIUPST=TEMPI 
C2u0sT=TE4P2 
C3uPST=TEmP3 
xxmi=xsEG(I)*Dx0NT 
IF (JStG.NIE.0) SO TO 100 
wTOT=OTOT.O(1)+2TRI3(I) 
(.0 TO 110 

100 UTOT=UTOT.01) 
110 CONTINUE 
120 CONTINut. 

XXmI=xxmI-OXPNIT 
IF (JSEG.E0.0) 30 TO 130 
C1TRI13(JSEG)=CSTP1(1C4T) 
C2TRI8(JSE3)=CSTH2(ICNT) 
C3T1d(JSEG)=CSTR3(ICNT) 

130 CONTINUE 
•RITE (PHINT9280) TITLE.2TC1 
CALL PMM (C1MIN•CIMAX,CSTk1,ICNT) 
Ir (MPT.E.I.v) GJ Tu 140 
CALL PMM (OC1MI1,0C1MAX,33SC1eMPT) 

140 CONTINUE 
AMIN=C1M14 
IF (mPT.Ej.0) GJ TO 150 
IF (0C1m14.LT.C1MIV) A4INJ=0:1MIN 

150 CONTINUE 
.MAX=CIM44 
IF (MPT.Ej.li) GO TO 160 

(0C1mAx.:iT.C1mAx) AMAX=0C1MAX 
160 CONTINUE 

AmIy=AmIN-AmIN*.25 
AMAx=(AmAA.AmAX*.25)+1. 

PAGE 0003 

d 105 
8 106 
d 107 
d 1074 
d 1078, 
d 107C 
d 1073 
• lu7E 
d 108 
: lug 
d 
d 111 
d 112 
d 113 

d 116 
d 117 
d 118 

19 
:1290 
d 121 
8 122 
d 123 
d 124 
8 125 
8 125 
d 127 
3 128 

: 132(1 
d 131 
d 132 
d 133 
d 134 
d 135 
d 136 
d 137 
d 138

39:1:: 
3 141 
8 142 
d 143 
3 144 
d 145 
d 146 
d 147 
d 148 

3 145'90 
d 151 
d 152 
d 153 

https://AmIy=AmIN-AmIN*.25
https://MPT.Ej.li
https://UTOT=UTOT.01
https://ICNTR.LT.50


	 	 	

	
		
	 			
		
	

	 			

	 	
		

 	 			
		

 
	 			
	 	

	 			
	 	

 
 
	
		
	 			
		
	

	 	

	 	
	  
	 			
	
 

	 		
	 	

 
	 	 
	 	

 

	
		
		 		
		

  

0120 

0130 

0140 

0150 

0160 

0170 

160 

170 

180 

190 

200 

210 

09/42/12 PAGE 0004FORTRA4 IV G LEVEL 21 CO4SER DATE = 78272 

0114 

0121 
0122 
0123 
012'. 
0122 

0126 

0127 
0128 
0129 

0131 
0132 
0133 
0134 
0132 
0136 
0137 
013d 
0134 

0141 
014e 
0143 
0144 
014, 
014b 
0147 
0148 

0149 

0151 
0152 
0153 
015. 
U152 
0156 
0157 
0156 
0154 

0161 
0162 
0163 
0164 
0162 
0166 
U167 
0168 
0164 

AMIN=FLOAT(IFIX(AMI44) 
AMAX=FLOAT(IFIX(AMAX) 
CALL PLOT2 (GRAPH,XXmI.XSTRT.AmAX,AMIN,PRINT) 
CALL PLOT3 (Ir1x.XXSTR,CST141.ICNT) 
IF (MPT.GT.0) CALL LOT3 (111,08SMI.085C1,moT) 
CALL PLUTO (36.36H CONCETTRATION IN MG/L) 
wRITE (PH141'9290) 

C 

IF (NCONSV.h.E.2.ANO.NCOmSV.4E.3) GO TO 230 
C 

wRITE (PRI4T.280) TITLE.PTC? 
CALL PMM (C&4IN.C24AA,CSTM2,ICNT) 
IF (mPT.ED.U) GO TO 170 
CALL PMM (0C2414.0C2mAX.085,22.mPT) 

170 CONTINUE 
A414=ce414 
IF (mPT.EJ.0) GO TO 180 
IF (0C2MIy.LT.C2mIN) AmIm=0C2MIN 

160 CONTINUE 
AMAX=CemAA 
IF (MPT.EJ.0) GO TO 190 
IF (oC2mAx.GT.C2mAx) AMAX=022mAX 

190 CONTINUE 
AMI4=AMIN-AMIN*.25 
AMAx=(AmAx.AMAx*.25).1. 
AmI4=FLOAT(IFIX(Amly)) 
AMAx=FLOAT(IFIx(AMAX)) 
CALL PLOT2 WRAPM,XXMI,XSTRT,AMAX,AMIN,PRINT) 
CALL PLUT3 (11X•XXSTRIpCSTP2,ICNT) 
IF (MPT.b7.0) CALL 01_03 (140,08SMI,O8SC2,MPT) 
CALL PLUT4 (36,38M CONCENTRATION IN MG/L) 
"(RITE (PRINT.29U) 

C 
IF (NCONSV.NE.3) GO TO 230 

WRITE (PMINT.280) TITLE,PTC3 
CALL PMM (C3mIN.C34Ax,CSTR3.ICNT) 
IF (MPT.ED.0) GO TO 200 
CALL PMM (0C34140C3MAX.08SC3.MPT) 

200 CONTINUE 
AMIN=C3MI4 
IF (mPT.E4.0) GO TO 210 
IF (0C3MIV.LT.C3MIN) AMIN=0C3MIN 

210 CONTINUE 
AMAx=C3mAK 
IF (mPT.El.u) GO TO 220 
IF (0C3mAx.UT.C3mAx) AmAX=0C3mAX 

220 CONTINUE 
AMIN=AMIN-AM1441.25 
AMAX.:(AMAK•AMAXIi.28)*1. 
AMIN=FLOAT(IFIX(AMIN)) 
AMAX=FLOAT(1FIX(AMAX)) 
CALL PLOT2 ((,RAPH.xXmI.XSTRT.AmAX,AmIN•PRINT) 
CALL PLUT3 (IpixtxxsTR,CsT043.ICNT) 
IF (MPT.GT.0) CALL PLOT3 (140,08SMI.OBSC3,mPT) 
CALL PLOT4 (36,368 CONCE4TRATIO4 IN MG/L) 

d 
d 
3 
8 
d 
d 
d 
8 
d 
d 
d 
d 
3 
d 
d 
d 
d 
8 

156 
157 
156 
159 

161 
162 
163 
164 
165 
166 
167 
168 
169 

171 
172 
173 

d 
d 
d 
d 
d 
d 
8 
8 

31;: 

186 
187 
188 
189 

191 
192 
193 
194 
195 
196 
197 
198 
199 

201 
202 

203 
204 

2050 
206 

207 
208 
209 

211 

176 
177 
178 
179 

181 
182 
183 
84 

:188 
6 
ti 
8 
d 
d 
d 
d 
d 
d 
d 
8 
d 
8 
8 
d 
d 
d 
8 

9t1 
d 

d 
8 
d 
8 
d 

https://AMIN=AMIN-AM1441.25
https://AMI4=AMIN-AMIN*.25
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0171 wRITE (PRIVT,290) d ele 
C d 213 

0172 230 CONTINUE d 214 
0173 RETURN d 215 

C d 216 
C d 217 
C d 21d 

0174 240 FORMAT (111//40X,1944) d 219 
017D 250 FORMAT (////X,19HCALCU_!ATED,4X,23MC ONSERVATIVE 1220 

1,4X,E5rIC 3NICENTRATI0 N,4X,2410ATA SUBREACH,I3 d 221 
2//) 1 222 

0176 260 FORMAT (22X,41MILE,19)(92A4•15X,2A4914X•2A4/21XONLOCATION,16X,6H(M d 223 
1G/L),1(iX,6'1(MG/L),16X•61(MG/L)/) d 224 

0177 270 FORMAT (2070F6.2,16X9F9.1,18X,F6.1915X,F6.1) d 22 
017d 230 FORMAT (111,40A,19A4/53X,244,16N VERSUS DISTANCE/) d 226 
0179 290 FORMAT (11 /57X,17r()ISTAVCE IN MILES/11X,12408SERVED g 0/11X,12HCO d 227 

1M'UTEO g X) a 22d 
0180 ENID 8 229-. 
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20 
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40 

50 

FORTRAN IV G LEVEL 21 ANER08 DATE g 78181 08/51/31 PAGE 0001 

0001 SJBROUTINE ANER08 (J) C 1 
C C 2 

C 3 
C 

C LAST DATE OF REVISION, FE8RjARV 1978 
C C 6 

C SU8ROUTINE FOR ANOXIC COMPUTATIONS 

C S 

70002 DIMENSION a0OCU(50), 1080DCW50), 800N(50), 1800N(50), 000(50)o 100 C 
1U(50), Q(50), DEPTH(50), AREA(50), TIMP(50), XSEG(50), AKR(50), AK C 8 
20(50), AK4(50), 8N(50), PNET(50)g X400(50,37), TITLE(19)g DOSAT(50 C 
3), C1(50), C2(50), C3(50), 2TRI8(50), C1TRI8(50), C2TRIB(S0), C3TR C 

11418050). TTSU8R(50) C 
0003 DIMENSION GRAPH(2000), XDIST(999), CHLA(10), 01(999), 02(999), DS( C 12 

1999), 09(999), 08541(200), 38500(200)o 085C1(200)0 08SC2(200), OaS C 13 
2C3(200), 2PLOT(999)g MIPLOT(200), DEPTPT(200) C 14 

0004 DIMENSION CSTR1(999)o CSTR2(999), CSTR3(999). XXSTR(999) C 15 
0000 DIMENSION ORGNT8(50), AMONT3(50)* TEIN02(50), T8NO3(50), ORGNL8(50) C 16 

1, AMONL8(50), L8NO2(50), L8403(50), AKORGN(50), AKAMON(50)o AKNO2( C 17 
250), AKNO3(50), 08SOR6(200), 08SANN(200), 08SN02(200), 08SN03(200) C 18 
3, ORSCOL(200), 08SCOT(200), PLTCOL(999), PLTTOT(999), PLTORG(999), C 19 
4 PLTAMN(999), RONO2(999), PLTN03(999), COLITR(50)o COLTTR(50), CO C 
5LDIE(50), TOTDIE(50) C 21 

0006 EQUIVALENCE (XMO0(1)08DOCU)o (XMOD(51)01800CU), (XMOD(101)0800N), C 22 
1(XMO0(151),OR6NT8), (XMOD(201).AMONT8), (XMOD(251),T8NO2), (XMOD(3 C 23 
201),T8NO3), (XMO0(351)0111800440 (X400(401),ORGNL8), (XMO0(451),AMON C 24 
3L8). (XMOD(501),L8NO2), (XMD0(551),L8NO3), (XMOD(601)0000)g (XMOD( C 25 
4651),TEMPTR), (XMOD(701),CHLA), (XMOD(751),3N), (XM00(801),PNET), C 26 
S(XMOD(b51),C1), (XMOO(901),C2), (XMOD(951),C3), (XMOD(1001),0), (X C 27 

rn 
6,400(161),OEPTH), (XMO0(1101),AREA), (AM00(1151),TEMP)o (X400(1201 28 
7),XSE6), (XMOD(1251),AKR)g (XMO0(1301),AKD), (XMOD(1351),AKN), (X4 C 29 
80D(1401),AKORGN), (XMOD(1451),AKAMON), (XMOD(1501),AKNO2), (X0400(1 C 
9551),AKNO3), (XM00(1601),COLITR), (XMOD(1651),COLTTR)t (X400(1701) C 31 

0007 REAL L81402IL8403 
SoCOLDIE), (XMOD(1751),TOTDIE3g (X400(1801)oTTSUOR) C 32 

C 33 
0008 REAL LN8ODC(50),LNORGN(50),LNAMON(50),LNNO2(50),LNNO3(50)g0100(50) C 34 

loLNC1(50),LNC2(50),LNC3(50),LNO(50),LNCOLI(50),LNCOLT(50)gLNSODN(5 C 35 
C 3620) 

0009 REAL•8 COSSMI(200),COSSD°(200),COBSC1(200)IpCOSSC2(200)*CO8SC3(200) C 37 
C C 38 

0010 COMMON /0RSU8/ CO8S4I,C°85C1,C00SC2,C00SC3,C08SDO.XMOOtAKATeDOSAT, C 39 
IAPOIToODN,9NT,AKRT,BDC,TT,X8,T0,00,XC,XA,MLX,LigKFLA09QT0T,GUPS,C1U C 
2PST,C2UPST,C3UPST,NSEGgNCONSVOXPNTOSSMIODSC1,08SC2,08SC3gQTRIS. C 41 
3ICTY,C1TRI8oC2TRI8gC3TRI8oJSEGoTTSUMgCSTRIoCSTR2,CSTR3o0OSDOgICODE C 42 
4gLOOPoNMOD,NWASTE,XSTRTgIEND*ISIOBADvISW,TITLE0INITSWgICOBUFoIRUNOF C 43 
5oLN8ODC,L4800NoLNDO,LNCleLNC2oLNC3oLNOoDELTAGgPTC1(2),PTC2(2),PTC3 C 44 
6(2)•PTINC1(10)oPTINC2(10)0PTINC3(10),GRAPHoITTIFOoLNORGN,LNAMONo..N C 45 
7NO2,04NO3,STCOLIgSTCOLTOOSGRGOSSAMNOOSNO2,08SNO3gLNCOLI,LMCOLTo C 46 
81COLOP,O8SCOLgO8SCOToXXSTROOPLOToDEPTPT C 47 

0011 COMMON /LC1/ ORGNO,AMOMOgiN0200,N030,DELTTgAKOR6ToAKAMMT•AKNO2T,AK C 48 
1NO3TIPORGNSTgAMONSToSTN02,STV03 C 49 

C C 
001[ COMMON /LCPLOT/ O1oD208o09,PLTORG,PLTAMNoPLTNO2oPLTNO3oPLTCOLoPLT C 51 

1TOT,XDISTO2PLOT C 52 
C C 53 
C C 54 

0013 10 IF (KFLAGoEQ.0) GO TO 20 C SS 
0016 AL01mAKAT•DOSAT(J)-.AKOIT•00*..CMLA(J)*•025•PNET(J).-EiNT/DEPT4(J)0.304 C 56 
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lb C 57 
0015 ALOIgALd1/AK4T C 58 
0016 ALA=BDC C 59 
001 , T8m1ALA-AL8)/(ALti11•TTSU4 C 6U 
U015 XdaTb-TTSJ4 C 61 
0014 ACEITTSUM C 62 
002U 20 ()DINO.° C 63 
0021 XAmT8 C 64 
0022 MLX21 C 65 
0026 LFzil C 66 
0024 KFLAGz0 C 67 
0025 RETURN C 6b 
0026 ENO C 69... 



	 	

	

	

	

		
	 			
	 			
	 		
	 		

FORTRAN 

0001 

000d 
0003 
0004 

0005 
0006 
0007 
0O0 
0009 
0010 

0011 
001e 
0013 
0014 
0015 

IV G LEVEL 21 TEST DATE = 78181 08/S1/31 

SUBROUTINE TEST (CMARST,IRET,CHERR) 0 1 
C 0 2 
C ROUTINE TO CHECK FOR BAD CHAR. •• 0 3 
C 0 4 
C LAST DATE OF REVISION* FEBRUARY 1974 D 5 
C D 6 

U 7INTEGER•2 TESTYI*TESTY2,TESTY3,TESTY4*TESTYS*CHARST(80) 
DATA TESTY1*TESTY2,TESTY3*T!STY4*TESTY5/1H0.1H9,1H.,1H *IN-/ 0 8 
14TEGER•2 CHERR 0 9 

C 0 10 
IRETA0 D 11 
UD 10 1=2.80 0 le 
IF (CHARST(I).EQ.TESTY3) GO TO 10 0 13 
IF (CHARST(I).E. O.TESTY4) GO TO 10 U 14 
IF (CHARST(I).EQ.TESTYS) GO TO 10 0 15 
IF (CHARSTtI).GE.TESTY1.AND.CHARST(I).,E.TESTY2) 60 TO 10 0 16 

C BAD CHAR 0 17 
ClERRACHARST(I) 0 18 
IRETaI 0 19 

10 CONTINUE 0 20 
RETURN 0 21 
END 0 22-

PAGE 0001 
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0001 BLOCK DATA E 1 
0002 I4TEGER CARD,PRINT E 2 
0003 COM4ON /FILES/ CARD.PRINT E 3 
000• DATA CARD/5/IPRINIT/6/ E 4 
000 EAD E 5-
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08/51/31 PAGE 0001FORTRAN IV 0 LEVEL 21 ERROR DATE m 78181 

F 10001 SUBROUTINE ERROR 
C SUBROUTINE TO SCAN DATA CAR)S F 2 

F 3C 
F 4C LAST DATE OF REVISION, FEBRJAQY 1974 
F 

0002 INTE6ER412 CHARST(80),CARDI,CARD2oCARD3oCAR04,CARD5,CARDb F 6 

0003 INTEGERm2 CARD7,CARD8,CARD9,CARDA,CARDI,CARDP,CARDK F 7 

0004 DATA CARD1,CARD2,CARD3,CARDA,CARD5,CARD6,CARD7•CARD8,CARD9,CARDA,C F 8 

IARDI,CAND?,CARUK/1N1,112,1043,1H4,1N5r146,11.17,1N8,1H9,1NA•1141,1 4P,1 F 9 
ehK/ F 

0005 INTEGER.2 ChERR F 11 

0006 INTEGER CARD,PRINT F 12 

000/ COMMON /FILES/ CARDePRINT F 13 

C F 14 
C F 

0008 10 READ (CAR3•40,E40m30) CNARST F 16 

0004 IF (CNARST(1).EO.CAR01) GO TO 10 F '17 
0010 IF (CHARST(1).EG.CAR01) GO TO 10 F 18 

0011 IF (CNARST(1),EQ.CARDP) GO TO 10 F 19 

0012 IF (CMARST(1).EO.CAR06) GO TO 10 F 

0013 IF (CNARST(1).E2.CARD7) GO TO 10 F 21 

0014 IF (CHARST(1).E2.CAROK) GO TO 10 F 22 

0015 IF (CNARST(1).EQ.CA908) GO TO 10 F 23 

0016 CALL TEST (CHARST,IRET,CMER4) F 24 

0017 IF (IRET.Egol) GO TO 20 F 

0018 IF (CNARST(1).(2•CA902) 00 TO 10 F 26 

Co 0019 IF (CMARST(1).E61.CARD3) GO TO 10 F 27 
0 002U IF (CMARST(1).EQ.CARD4) GO TO 10 F 28 

0021 IF (CNARST(1).Eg.CA405) GO TO 10 F 29 

0022 IF (CMARST(1).EQ.CARDA) GO TO 10 F 

0023 IF (CHARST(1).E0,CARD9) GO TO 10 F 31 

0024 WRITE (PRINT,60) CNARST F 32 

0025 G3 TO 10 F 33 

0026 20 WRITE (PRINTr50) CHARST,CNE9R F 34 

0027 1,3 TO 10 F 
0028 30 RETURN F 36 

C F 37 
C F 38 
C F 39 

0024 40 FORMAT (80A1) F 
0030 50 FORMAT (//10A,29NADDITION ERRORS IN INPUT DATA//10X•13HCARD IMAGE. F 41 

1m 080A1/10X,121.18AD CHAR. w OM F 42 
0031 60 FORMAT (//10)(1,28NBA0 CARD TYPE* CARD IMAGE = ,80A1) F 43 
0032 E40 F 44.... 



	

		 	

	 	

	 			 	

 	
	

		 	

	 	 	

	 	 	
	

	

	 			 	
	
	
	
	
	
	
	

FORT4A4 IV G LEVEL 21 PMM DATE = 78181 08/51/31 

0001 SUBROUTINE PMM (XMN•XMX•A.N) Ci 

000[ 
0003 

UIMENSION 4(1) 

IF (N.LT.2) GO TO 20 
.5 
6 

000 4 
000D 

x4NsA(1) 
A4X=XMN 

s 
0 

000b DO 10 I=2•v G 

000! IF (A(1).LT.X4N) X044=A(I) S 

0008 IF (•(1).3T.XMX) XMX=A(I) G 

0009 10 CONTINUE G 

0010 RETURN G 

0011 20 IF (N.LT.1) GO TO 30 G 

oole x4N=A(1) G 

0013 A4X=XMN G 

0014 RETURN 4 

0015 30 *4N=0.0 6 

0016 x41=0.0 G 

0017 kETURN 6 

0018 ty0 G 
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FORTRAN IV 6 LEVEL 

0001 
C 
C 
C 
C 
C 
C 

000e 

21 NITRIF DATE s 78181 08/51/31 

SUBROUTINE VITRIF 

THIS IS SEGMENT OR SUBREACH LOOP FROM ORIGINAL VERSION OF G..-475 

THIS SUBROUTINE CONTROLS THE STEPPING 3F TIME AND CALLS THE NITRIF 
ROUTINE "41" 

DIMENSION BUOCU(50), 61800CU(50), 30DN(50), 08004(50), D00(50). WOO 
10150), 0(50), DEPTH(50), AREA(50), TEMP(50), XSEG(50), AKR(50), AX 
20(50), AKM(50), 8N(50), PNET(50), XMOD(50.37)* TITLE(19), DOSAT(50 
3)1, C1(50), C2(50)* C3(50)* QTRIB(50), C1TRI8(50), C2TRI8(50), C3TR 

0003 
418(50). TTSUBR(50) 
DIMENSION GRAPM(2000), XDIST(999), CHLA(10), D1(999), 02(999). 08( 
1999), 09(999), OBSMI(200), DOS00(200), OBSC1(200), OBSC2(200). 035 
2C3(200). OPLOT(999)* MIPLOT(200), DEPTPT(200)* VELBTT(50) 

0004 
0005 

DIMENSION TTLE(5) 
DIMENSION CSTRI(999), CSTR2(999), CSTR3(999), 4XSTR(999) 

0006 DATA ENO/104E/ 
0007 DIMENSION OUT(133) 
0006 DIMENSION pwapos(so), AMONT3(50), Tt1NO2(50), T8NO3(50), ORGNL3(50) 

10 AMONLB(50)* L8NO2(50)* L8403(50), APORGN(50), AKARON(50), AKNO2( 
250), AKNO3(50), OBSOR6(200), OBSAMN(200), OBSNO2(200). OB5NO3(200) 
3. OBSCOL(200), OBSCOT(200), PLTCOL(999), PLTTOT(999). PLTORG(999), 
4 PLTAMN(999), PO1102(999)* PLTN03(999), COLITR(50), COLTTR(50), CO 
5LOIE(50), TOTDIE(50) 

Co 0009 
0010 

INTEGER IR 
EQUIVALENCE (XMOD(1),BDOCU), (XMOO(51)01080DCU), (XMOD(101)*BODN), 
1(XMOD(151),UN6NT11), (XM00(201),AMONTa), (X000(251).TdNO2), (X400(3 
201),TONO3), (0400(351),W80D414, (XMOD(401),ORGNL8), (XMOD(451)*4MO4 
3L8), (XMOD(501),L8NO2), (X000(5S1),LONO3), (XMO0(601),D00), (XMOO( 
4651),TEMPTR), (4M00(701),CMLA)* (X400(751),ON), (X1400(501),PMET)e 
5(XMOD(651),C1), (XMO0(901),C2), (X'400(951),C3), (X400(1001),0), (X 
6M00(1051),DEPTH), (XMOD(1101),AREA), (XMOD(1151),TEMP), (XMOD(1201 
7)0XSE8), (XMOD(1251),AKR), (XMOD(1301)*AK0)* (XMO0(1351),AKN)* (XM 
800(1401),AXDMGN), (XMOD(1451),AKAMON), (XMOD(1501),AKNO2), (XMO0(1 
9551),AKNO3)* (X0400(1601),COLCITR), (XMOD(1651),COLTTR), (X0400(1701) 
S,COLDIE), (XMOD(1751),TOTDIE0* (X4400(1801),TTSUBR) 

0011 REAL408 COSSMI(200),C08500(200),C085C1(200),COSSC2(200),COBSC3(200) 
0012 REAL NTERM4M1PLOT 
0013 REAL L80102.L8NO3oLNPO4,MP04,AP041,KP042 
0014 REAL' LN803C(50),LNORGN(40),LNAMOWS0)•04,102(50),LAIN03(50),LNDO(S0) 

1,LNC1(50),LNC2(S0)•LNC3(50),LNG(S0),LNCOL1(50),LNCOLT(50)•04000111(5 
20) 

000 REAL MODC(50),M8OR6N(50),M8AMON(50),MBN02(50),MONO3(50),MQ0(50)048 
1104(30),MOCOL4(50)018COLT(50) 

0016 INTEGER CAROiPRINT 
0017 COMMON /086/ 008000(208),ON3000(200),08SP04(200) 
0018 
0019 

COMMON /ANT/ PO4CUOPO4CUOWD4,LN/0044,101"4,KP041•KP04210PO4gBP 
DIMENSION PO4CU(501, 11.04CU(50), MP04(S0), LNP04(50), PtPO4(999) 

0020 
C 

DIMENSION 0041(50)* 0042(50) 

0021 COMMON /A4SUB/ COBSMI*COBSCI,COBSC20C01SC3oCOBSDO*XMOO•AKAT,DOSAT, 
IAKNToB010,3NT*AKRTIP8OCIpTT,X801100,XC•XA•MLX•LF,KFLAGoOTOT,QUPS•ClJ 
2PST,C2UPST,C3UPSToNSE8oNCONSVOXPNTOBSMI,O8SC1,08SC2*OBSC3,QTRIgy 
3ICTY,C1TRIB,C2TRIB,C3TRIENJSMTTSUM,CSTR1,CBTR2sCSTR3•00500.ICODE 
4,LOOP*NMOD,NWASTE,XSTRToIEND6ISMSAD.ISMoTITLE*INITSW,ICOBUctIRUNDf 

H 
H 
4 
H 
H 
4 
4 
H 
M 
H 
H 
H 
4 
H 
A 
H 
4 
H 
H 
H 
H 
H 
H 
H 
4 
4 
4 
4 
H 
M 
H 
H 
H 
4 
N 
H 
R 
H 
M 
H 
H 
H 
H 
H 
M 
H 
H 
H 
M 
Pi 
H 
4 
I 
H 
H 
M 
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FORTRAN Iv G LEVEL 21 NITRIF DATE = 78181 08/51/31 

5,LNBODC,L4BOON,LNDO,LNC1,LNC2,LNC3.LN01.DELTA(.1.PTC1(2),PTC2(2)“)TC3 
6(2).PTINC1(10),PTINC2(10),PTINC3(10).GRAPH.ITTIFO•LNORGN,LNAMON,LN 
7NO2.LNN03,STCOLI,STCOLT.OBSDRGOBSAMNIOBSN02,0BSNO3.LNCOLI.LNCOLT, 
81COLOP.U8SCOL.O3SCOT.XXSTR,HIPLOT.DEPTPT 

C 
0022 COMMON /LCPLOT/ O1•J2•J8•D9.PLTOR3,PLTA4N,PLTN02•PLTN03•PLTCOL.P_T 

ITDT•XDIST•OPLOT 
0023 COMMON /LOWDRK/ X.XL,XX,DUP,TSUM,DTEMP,VEL8TT.400.IFLAG.I5W1.IFIV, 

1JJ 
0024 COMMON /LCl/ (14,15NO.AMONO,FND20.FN030.0ELTT.AKORGT.AKAMNT.AK402To4K 

INO3T,ORGNST,AMONST,STNO2oST403 
0027 COMMON /LC2/ DELAMN.UELNJ2 
002b COMMON /LCMC1/ 0.180C0400N,MBORGN,MBAMON.M8NO2.M8NO3,M8COL1048COLT 
0027 COMMON /FILES/ CARD,PRINT 
0028 DIMENSION 5KORGN(50)• SKAMOV(50), SKNO2(50), AAKAT(50) 
0024 COMMON /SINK/ SKORGV,SKAMON•SKNO2,AAKAT•SKURUT,SKAMNT•SKND2T 

C 
0030 U0 330 J=1,9SEG 
0031 ISW1=0 

C CHECK FOR ANOXIC 2RINITOUT ••• 
003e IF (LF.E0.0) GO TO 30 
0033 IF (TB.GT.TTSUM) GO TO 10 
0034 ATOUTwT8 
0035 03 TO 20 
0036 10 ATOUT2TTSJ4 
0037 X81TTSUM—XC 
0036 20 CONTINUE 
0039 WRITE (PRIVT•340) XB,XC•4TOjT 
0040 
0041 KFLAG=I 
0042 LF.o 
0043 T3-999.99 
0044 30 CONTINUE 
0045 IF (IFIN.E41.0.0R.IFIN.GT.45) GO TO 40 

C TABLE HEADING ••• 
0046 WRITE (PRINT•360) 
0047 IFIM=IFIN•6 
0048 GO TO 50 
0049 40 WRITE (PRINT,350) TITLE 
0050 WRITE (PRINT,360) 
0051 IFIN=16 
0052 50 IF (J.ETJ.1) GO TO 60 
0053 X=X5E6(J1) 
0054 XSTRT=XSE3(J-1) 
0055 60 CONTINUE 

C 
0056 IF (IRUNOF.41.1) GO TO 70 
0057 DELTAG=LNO(J)•DXPNT/(XSTRT—XSEG(J)) 

C 
C TEMPERATURE CORRECT THE REACTIONS 

0058 70 CONTINUE 
0059 OTEMP=TEMO(J)-20. 
0060 XX=1.047••DTEMP 
0061 AKDT=AKO(J1•XX 
0062 AKRT=AKR(J)•XX 
0063 XXw1.09••DTEMP 

H 57 
H 58 
H 59 
i 60 
I 61 
H 62 
H 63 
H 64 
H 65 
H 66 
1 67 
4 68 
H 69 
H 70 
H 71 
H 72 
H 73 
H 74 
H 75 
H 76 
H 77 
H 78 
H 79 
4 80 
H 81 
H 82 
H 83 
ri 84 
H 85 
H 86 
.1 87 
H 88 
H 89 
H 90 
H 91 
H 92 
H 93 
4 94 
H 95 
H 96 
H 97 
H 98 
4 99 
H IOU 
H 101 
H 102 
H 103 
H 104 
H 105 
H 106 
H 107 
H 108 
H 109 
H 110 
H 111 
H 112 
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136 
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141 
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143 
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FoRTHAN IV G LEVEL 21 NITRIF SATE 78181 08/51/31 PAGE 0003 

0064 AP041TuKP041(J)*XX H 
0065 AP042T=KPO42(J)*XX H 
0066 AKORGTuAKORGN(J)*XX M 
0067 AKANNT2BAKAMON(J)*XX H 
0068 AKNO2TzAK402(J).AX H 
0064 AKNO3TzAK403(J)*XX ri 
007U SKORGT2SKORGN(J)*XX H 
0071 SKAMNTuSKAMON(J),,XX H 
007e SKNO2TzSK4Oe(J)4,XX H 
0073 XX*1.065444DTEmP H 

0074 d4TIE8N(J)41 x* H 
C H 
C CHECK FOR EQUAL NITROGEN COEFICIEWS pi 

C FOR THOSE EQUAL INCREMENT 04E BY SMALL AMOUNT H 
C H 

0075 IF (AKNO3T.EQ.AKURGT) AKORGTuAKORGT-.001 
0076 IF (AKNO3T.EW.AKNO2T) AKNO2TuAKNO2T-.001 H 
0077 IF (AKNO3T.EW.AKANNT) AKANNTuAKAN4T-.001 H 
0078 IF (AKAMNT.EQ.AKORGT) AKORGTwAKOR8T-.002 H 
0074 IF (wKNO2T.EQ.AKAMNT) AKAMNT=AKAMMT-.001 H 
0080 IF (AKNO2T.EQ.AKORGT) AKOR6TuAKORGT-.001 H 

C H 
C **ADDED NITROGEN SINK COErFICIEVISrn H 
C H 

0081 IF (SKNO3T.EQ.SKORGT) SKORGTuSKORGT-.001 H 
008e IF (SKNO3T.EQ.SKNO2T) SKNO2TuSKNO2T-.001 H 

co 0083 IF (SKNO3T.EQ.SKAMNT) SKAMMTuSKAMNIT-.001 H 
0084 IF (SKAmNT.EQ.SKOR(iT) SKORGT=SKOROT-.002 H 
0085 IF (SKNO2T.EQ.SKAMNT) SKANNTuSKAM4T-.001 H 
0086 IF (SKNO2T.EW.SKOR6T) SKORGTRSKORGT-.001 H 

C H 
C mECORO UPSTREAM FLOw H 
C N 

008/ WUPRQTUT H 
C H 
C CALCULATE DOWNSTREAM FLOW H 

0088 IF (JSE6.EQ.0) 60 TO 80 H 
0089 WTOTROTOT•Q(J) M 
0090 GO TO 90 H 
0091 80 GTOTINGTOT•Q(J)*QTRId(J) H 
0092 90 CONTINUE H 

C H 
A 

C CALCULATE 00SAT H 
0093 005AT(J)=14.652-.4102241 TENP(J)..0079100TEMPIJ)**2-.0000777744tTEM0( H 

1J)41413 H 
C H 

0094 DOSAT(J)41912/29.9241DOSAT(J) 4 
C H 
C CALCULATE INITIAL CONCENTRATION FROM UPSTREAM CONCENTRATIONS. H 
C 80CU. BON, DO. AND TRIOURARy CONCENTRATIONS. doocu, BOON. DOU H 
C H 
C ALLOW FOR NEGATIVE FLOWS H 
C 1 

0095 IF (Q(J).3T.0.0) GO TO 100 H 



	 	 			

	

	 

	

	 

	

	 

	

	 

	

	 

	

	
	

	
	
	
	

 	
	 

	 
	

	

	 			 	

	
	
	

  	
	
	
	

 
	 

	

	

 
	

	

	

	 

	

	

 	
	

 

FORTRAN Iv G LEVEL 21 NITRIF DATE = 70181 08/51/31 PAGE 0004 

0090 800CUJ=BDC 1 169 
0097 PO4CUJ=PO4 1 170 
0098 ORGNj=ORGRsT H 171 
0099 AIONj=AMOvsT H 172 
0100 FRo2j=STNO2 H 173 
0101 FNO3J=STNO3 H 174 
0162 COLIJ=STC3L1 H 175 
0103 CDLTJ=STCDLT H 176 
0104 000J=DOSAT(J1-00 H 177 
0105 GO TO 110 H 178 
0106 100 800CUJ=BODCU(J) H 179 
0107 PO4CUJ.PO4CU(J) H 180 
0108 ORGNJ=ORG4T3(J) 
0109 AMONJ=AMONITti(J) : 41 1:2 
0110 F402J=TBND2(J) 4 183 

"111 FN03J.T8ND3(J) 1 84 

0112 COLIJ.COLITR(J) 11 
0113 CDLTJ=COLTTR(J) H 186 

0114 0D0j=000(J) M 187 

011'3 110 CONTINUE r1 100 

0116 IF (JSEG.5T.0) GO TO 120 M 189 

C MAIN STEM ,1" 
0117 IDODC0=(BOC :1C)UP•BOOCUJIFQ(J)*M90C(J)IPOTRI3(J))/OTOT ( 9?19 
0118 10,040=(PO4•QuP.PO4CJJ•Q(J)*0,04(j) ,GTRI8(J))/OTOT -, 192 

0119 09G40=(ORGNST 414)OP•ORGNJ•Q(J)*MBORSN(J) 40 (aTRIi(J))/uTpT H 193 
0120 AM040=(AM3NSTIWUP•AMONJ413(J)*MeAMONI(J),QTRI8(J))/QTPT 
0121 11 "1 1FN°20=(ST402•OUP•FNO2J•g(J)*RONO2(J)0TRI8(3))/QTOT -4 :Z 
0122 Fv030=(ST403,10UP.F403J•Q(J).49NO3(j) ,QTRIB(J))/OTOT 1 196 

0133 COLIO=(S7COLI*OUP•COLIJ*0(J))/GTOT HP4 22:: 

C 4 21: 

ADD IN DIRECT DISCHARGES P217 

0123 COLIO=(STCOLI 4DOUP•C3LIJIP(J)*MOCOLI(J)*QTRI3(J))/(aToT H 197 
0124 CDLTO.(STCOLT•OUP.COLTJ410(J)*MBCOLT(J)*()TRIB(J))/QTOT -1 198 

0125 000g(D04,4aJP•(O0SAT(J)-DODJ)*Q(J)• 6400(j) 410 QTRIB(J))/OTOT 

0126 GO TO 130 14 2:: 
C TRIBUTARY do** H 201 

0127 120 8DCogg(EIDC•lauPo300CuJ•Q(J))/gTOT H 202 
0128 8P040=(PO4*(aUP+PO4CUJID0(J))/3707 H 203 
0129 ORGNOm(ORGNST•QUP•ORG4J(19(J))/GTOT H 204 

0130 AMONOvi(AMONST,OUP•AMONJo0(J))/(007 04 205 
0131 F4020=(ST4024NUP•FN32J410(J))/QTOT H 206 
0132 FN030=(ST4034q1UP•FN33J*13(J))/GITOT 7 

0134 COLT015(STCOLT40QUP•COLTJ410(J))/GTOT 4 209 

C 00 NASS BALANCE FOR DO. NOT DO DEFICIT H 211 
212 

0135 DOOs(004FOJP*(DOSAT(J)-OODJ) 0Q(J))/GTOT P4 213 
013b 130 CONTINUE 
0137 ODO:DOSA7(j)-D00 't.41 :11Z 

H 216 

1i 218 
0138 80CC)=W800CU(J)/0707/5.4•130C3 P4 219 
0139 13P040=v1PO4CU(J)/OTOT/5.4•dP340 H 220 
0140 ORONO.ORG4L9(J)/QT0T/5.4•OR3NO 
01AMONO=AMONILB(J)/QT0T/S.4+ANDNO41 f :2I 22 
0142 F4020=LBN02(J1/0707/5.4.FN020 H 223 
0143 F4030=LONO3(J)/OTOT/5.4•FN030 I 224 

C 
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0144 
014o 
014b 
0147 
0148 
0149 
0150 
0151 
C152 

0153 

0154 
015D 

0156 
0157 
0158 

OD 
.01 015"A 

0160 
0161 
0162 
0163 
0164 
0165 
016b 
0167 
0168 
0169 
0170 

0171 
0172 
0173 
0174 
0175 
0176 
0177 
0178 
0179 
0180 
0181 
0182 
0183 
0184 

C D3 HAS BEEN ADDED DURING TRIG OR RAIN STEM CALCULATIONS 
C SAVE LAST VALUE COM?UTED 
C 

ODOLDAOOSAT(J)-000 
8000 D=80C0 
P040L0=8P340 
OLD0R6AOR3NO 
OLD/MN:AMON° 
OLDN02:FN320 
OLDNO3mFNO30 
OLDCOI=CO,10 
OLOCOT:COLTO 

C 
C ALCULATION LOOP 
C 

160 CONTINUE 
C 
C 
C TEST FOR FIRST NODE 
C 

IF (X.E.W.KSTRT) GO TO 180 
IF (DELTA4•LE.U.01 GO TO 160 

C 
IF (IFLAG.LT.1) GO TO 150 
OELTAQ*DELTA(0(ENORCH/DXPNT) 

150 CONTINUE 
C 

9DC0.(4DC3LO•3TDT•L480DC(J),DELTA2)/(0TOT•DELTA0) 
8P040m(PO40LD•QTOT:LNP04(J)400ELTAQ)/(QTOT:DELTAW 

INORGNO:(OLDORGTOT:LNORGN(J)*DELTAQ)/(QTOT:DELTAQ) 
A40040m(OLDAMN•GTOT:LNANON(J)*DELTA2)/(2TOT•DELTA0) 
F4020m(OLDN02•QTOT:LNN02(J),OELTAQ)/(OTOT.DELTAQ) 
FN030m(OLDNO3m(iTOT•LNNO3(J)*DELTAQ)/(QTOT•DELTAQ) 
COLIOx(OLDCOI*OTOT+LNCOLI(J)*DELTAQ)/(2TOT•DELTAQ) 
COLTOz(OLOCOT•OTOT•LNCOLT(J)*OELTAQ)/(QTOT:DELTAQ) 
000:(DOOLD*OTOT•LNDO(J)*DELTAW/(2TOT•OELTA2) 
DDO:DOSAT(J)-000 
QT0TmgTOT•OELTAG 
GO TO 180 

C NEGATIVE FLOW OR NO LINEAR RUNOFF 
160 SOCOmODCOLD 

8P040AP043LD 
ORGNOmOLOORG 
AR0NOAOLOANN 
FRO20AOLONO2 
FM030AOLDNO3 
COLIOROLDCOI 
COLTOmOLDCPT 
000111DOOLD 
DDOADOSAT(J)-D00 
IF (IFLAG.LT.1) GO TO 170 
UELTA(PROELTAU*(ENDRCH/DXPNT) 

170 WTOTmaTOT•DELTA4 
180 CONTINUE 

C 
C A) VELOCITY AND TRAVEL TIME 

H 225 
H 226 

7 
14 2:228 

LH 229 

'1 2 1,4 230 
4 232 
I 233 

4 2 
4 236 
:1 235 

:4 2381 C 
4 239 
H 240 
H 241 
4 242 
H 243 

4 
H 246 
H 247 
H 248 

M 245 

:44 ::: 
H 261 
.1 252 

2ii 
H 256 
H 257 
H 258 
H 259 

:4 2604 • 1 
H 262 
H 263 

: :•::4 
H 266 

:4•::87 
H 269 
H 270 
H 271 
H 272 
H 273 
H 274 
H 275 
4 27b 
4 277 
H 278 
4 2T9 
H 280 

https://DELTA4�LE.U.01
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018, 
0186 
0187 
0188 
018V 

0190 

1191 
0192 
0193 

0194 
019, 
0190 
0197 

0198 
019v 

co 0200--I 
0201 
0202 

0203 
0204 
020 
0206 

0207 
0208 
020/ 
021u 

0211 
0212 

C 
IF (ITTIFO.Ew.0) GO TO 190 
UoVEL8TT(J)11 16.3636 

190 us0T0T/AREA(J)416.3636 
200 CONTINUE 

C 

C 

C 

LO TO 200 

DELTT=Co(P4T/u 

C ADJUST TRAVEL TIME FOR SHORT DISTANCE AT ENO OF Su8REAcp.44.4.0 

IF (IFLAG.LT.1) GO TO 210 
IJELTT=OELTT*(ENORCH/OxPNT) 

210 CONTINUE 
C CALCULATE AKAT 

C TEST FUR FIRST PASS •• 

IF (ISW1.E0.1) GO TO 220 

C 

C 

OELTT=0.0 
ISM1=1 

220 CONTINUE 
C INCREMENT TRAVEL TINE FOR SJOREAC4 

TT=TT•OELTT 
IF (ICODE.GT.0) GO TO 230 

C BENNETT-RATHBUN REAERATION FOUATION 
UZIEm(OTOT/AREA(J)) 
IF (ITTIFO.FO.1) UZIE=vELMTT(J) 
AKATz(8.76*(UZIE)0410.607/DE2TH(J)**1.689)41.02144,0TEMP 

C AKAT a 13. • SORT (2TDT/AREA(J)/DEPTH(J)**3)41 1.02446,0TEMP 

230 AKATzAAKAT(J) 
240 CONTINUE 

C d) EXPUNEVTIALS 
C 

ER=ExP(-AKRT•DELTT) 
EAsEXP(a•AKAT•DELTT) 
Ep1zEXP(-AP041T•DELTT) 
EP22EXP(-AP042T0DELTT) 

C 

AKATRAKAT*2.303 
GO TO 240 

C C) SOLUTIONS 
C 

BDC=BDCO,ER 
PO4=BP04041EP1-APO42To(CHLA(j)*(1-EP2)) 

C 
C THIS SUBROUTINE COMPUTES NE0 CONCENTRATIONS OF NITROGEN SPECIES 
C ( NITRIFICATION PROCESS ) 
C 

i CALL NTRFCN02

0214 
0215 
0216 
021 7 
0218 

H 281 
H 282 
H 283 
H 284 

.1'4 ::: 

.1P4 228:887 
289 

H 290 
H 291 
1 292 
-1 293 
4 294 
.4 295 
H 296 

14 22:87 
H 299 
H 300 
H 301 
H 302 
H 303 
pi 304 
H 305 
H 306 

307 
P4H 08 
H 309 
H 310 

311 

Pp 1 

H 313 

or 31: 
H 316 
317 

:4 318 
H 319 
A 320 
H 321 
H 322 
H 323 
324 

1-44 . 2 
H 326 
H 327 
4 328 

Pri 333:1 
H 331 
H 332 
4 333 

334 
:4 333Z 
H 336 

( 
OD=00041 EA 
010.00 
CTERma80C3•AKDT/(AKAT-AKRT)4(ER-EA) 
U0=00•CTERm 
TRMN02113.43•DELAMN 



		 	 	

	 	
	 	
	 	

	

	 	

	 	
	 	
	

	 	
		

337 
338 
339 
340 
341 
342 
343 
344 
345 
346 
347 
348 
349 
350 
351 
352 
353 
354 
355 
356 
357 
358 
359 
360 
361 
362 
363 
364 
365 
366 
367 
368 
369 
370 
371 
372 
373 
374 
375 
376 
377 
378 
379 
380 
381 
382 
383 
384 
385 
386 
387 
388 
389 
390 
391 
392 

0220 

0230 

0240 

0250 

0260 
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0214 TRMNO3=1.14*DELNO2 H 
DDIvOD•TRN402•TR4NO3 H 

0221 80TERMw8NT/(DEPTH(J)*0.3048)*(1.-EA)/AKAT H 

0222 DOIRCID•dOTER4 H 

022-$ PTERM=-PNET(J)*(1.-EA1/AKAT H 

0224 DDIKODO,TERM H 

0225 RTERN=CHLA(J)4.025*(1.EA)/AKAT H 

0226 DDROD•RTERM 4 

0227 08(J.J.1)*D0 4 

0228 TTSUMOBTSUM*TT H 

0229 00mOOSAT(J)-00 4 
STCOLI=COLIO*ExP(-COLDIE(J)*DELTT) 04 

0231 STCOLTsCOLTO•ExPl-TOTDIE(J)•OELTT) H 
C H 
C ZERO DO CALCULATION CHECKS H 
C H 

0232 IF (DO.LE.0.1.ANO.T8.LT.TTSJM) TOuTTSU4*.0001 I 

0233 IF (TTSUM.LT.TO.AND.LF.E0.1) GO TO 250 04 
0234 IF (00.LE.0.1•AND.TTSUM•LT.T8) GO TO 250 4 

0235 GO TO 260 H 

C ****APPROX VALUES FON ANOXIC COMPUTATIJNS***************** 4 

0236 250 CON:4.57*(0MONST•AMONST) H 

0237 AWNTg(AKORGT•AAMNT)/2. H 

023o CALL ANERO6 (J) H 

0234 260 CONTINUE H 
W 
co 

0241 
IF (TTSUM.OE.T8.AND.KFLA6.E3.0) 
JJ=JJ*1 

KFLAGml H 
H 

0242 U9(JJ1aDO H 
024J 01(JJ)*EIDC H 

0244 PLTOR6(JJ)wORGNST H 

0245 PLTAMN(JJ)wAMONST H 

0246 PLT402(JJ)wSTN02 H 

0247 PLTN03(JJ)wSTNO3 H 

024d PLTCOL(JJ)=STCuLI H 
024V PLTTOTWJI=STCOLT H 

ADIsT(JJ)axL H 

0251 QPLOT(JJ)gOTUT H 

0252 PLP04(JJ)=PO4 H 

0253 IF (IFIN•LT.50) GO TO 270 H 

0254 WRITE (PRINT,350) TITLE H 

0255 WRITE (PRI47,360) H 

02Sb IFIN.16 H 

0257 270 WRITE (PRI47,370) J•XL,TTSU4,80C010,CTERM.30TERM•PTERM,IRTERN,PO4 H 

0258 WRITE (8,400) J•XL•TTSUM,OR3NST,AMONST.STN02,STN03,THMN02,TRMN03.5 H 

ITCOLT•STC3LI•00.00 H 

0259 IFIN*IFIN*1 H 

C 4 
C H 

C SAVE OLD 300,AND DU TERMS FOR NEXT COMP. H 
C H 

DDOLDs00 H 

0261 8DCOLOILODC I 
0262 P040LD.RP04 H 
026J OLOORGIBORGNST H 

0264 OLDAMN*AMONST H 

0265 OLD402uST402 4 
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400 

405 

410 

415 

420 

425 

430 

435 

440 

445 
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026b 0LON032STN03 H 393 
0261 uLDCOI=STCOLI ti 394 
0268 ULDcOT=ST:DLT H 

C 4 39b 
C INCREMENT x AND AL AND LOOP .4 397 
C 1 398 

026v X=X—A85(1)10417) 4 399 
027u xL=xL—OxP9T -4 
0271 IF (IFLAG.GT.0) GO TO 280 4 401 
0272 ALTEmP=XSEG(J)—XL pi 402 

C TEST FOR SMALL GIST. CLOSE TO END OF SJ8REACm 4 403 
027J EVORCH=OXPNT—ATEmP H 404 
0274 IF (XTEmP.GE.-0.01) XTEMP=0.0 H 

C -1 406 
C TlIS IS A SIGNF FUNCTION H 407 
C 1 408 

027$ xTENP=ATE4P•uxFoNT/A8S(DxPNT) H 409 
0276 IF (xTEmP.LT.0.0) 63 TO 140 4 
0277 IFLAG=1 I 411 
0278 A2XSEG(J) 4 412 
027v xLwXSEG(J) pi 413 
028u GO TO 140 l 414 
0281 280 IFLAG=0 H 
028e xLzxSEG(J) 4 416 
0283 TSU04=TSUP(*TT 4 417 

C RESET SuHREACH TmAvEL TINE 4 418 
0284 77x0.0 H 419CO 

k.0 C 1 
0288 wRITE (8.410) ENID 4 421 

C WRITE tOF FILE 8 4 422 
C H 423 

0286 E40 FILE 8 PI 424 
C REM/ND FILE 8 H 
C 1 426 

0287 REWIND 8 4 427 
C 4 428 

0288 IF (IFIN.LT.40) GO TO 240 H 429 
0289 wRITE (PRINT.350) TITLE 4 
0290 IFI4=10 4 431 
0291 290 CONTINUE H 432 

C H 433 
029e wRITE (PRI4T•380) ei 434 
0293 WRITE (PRI4T.390) pi 
0294 IFI4=IFIN•12 1 436 
0298 IFG=0 H 437 

C 1 438 
0298 300 READ (8.410) OUT H 439 
0297 IF (OUT(1).E.W.E40) 30 TO 320 H 

C H 441 
0298 IF (IFG.EO.0) GO TO 310 4 442 

C H 443 
029* IF (IFIN,T.50) GU TO 310 1 444 
0300 wRITE (PRI4T.350) TITLE H 
0301 ',RITE (PRI9T,380) -4 446 
0302 WRITE (PRI9T.390) H 447 
0303 IFI9=21 448 

https://IFIN,T.50
https://IFIN.LT.40
https://XTEmP.GE.-0.01


	

		 			 	

	 	

	

	 	 		 	
				 			 		 		 

	

	 	
	

	

	

	

		

	

	

	

	 		 	
			 	 		
		 				
		 			
			

	

		

	

		

 
 

	
	

 
	

 

 

	

	 

4 47

47

FORTRAN 

0304 

0303 
0306 
0307 
030d 
0309 
0310 

0311 
0312 

0313 

031* 

031 ) 

0316 
0317 
0318 

k.D 
0 

0319 

0320 
0321 

IV G LEVEL 21 NITRIF DATE = 78181 08/51/31 

310 CONTINUE 
C 

IFG=1 
WRITE (PRINIT,410) OJT 

GD TO 300 
320 CONTINUE 

REWIND 8 
C 

330 CONTINUE 
RETURN 

C 
340 FORMAT (//24X,3,01 LENGTH O' TIME FOR ANOXIC ZONE a oF6.3•17H DAYS 

1 (FROM TT = 1, F6.31,144 DAYS TO TT a oF6.311701 OAYS )//) 
30 FORMAT (111//40X,1944//57X•23HRESJLTS OF CUMPJTATIJNS///52X•554 
1SU8REACH DEFICITS/54X•54(14_)) 

360 FORMAT (//6X,84SUOWEAC4,2X,SHOISTANCE1, 3Xt6MTRAVEL,3X,5MC800Jo5X,71 
114ITIAL,4X,44C800,5X048ENTOLOX,WIPHOTO.o4X0HRESPIRE,9X•301PO4/2 
28X•41-ITIME,SX,404CONC,5X,74DErICIT,3X•701DEFICIT,3X,7HDEFICITOX•701DE 
3FICIT3X0HULFICIT,9X,44CONC//)Io 

370 FORMAT (6XI5,5XF8.2,2(2XF7.2),2(3XF7.2),2(3XF7.3),2(5XF7.3)) 
380 FORMAT (//40X04ITRIFICATIONI. AND COLIFORM CONCENTRATIONS'//) 
390 FORMAT (//85X.TOTAL FECAL './1X'SU8REACH J 

IISTANCE TRAVEL ORGANIC AMMONIA 402'.6XIN03 AMMONIA NITRIT 
2E COLIFORM COLIFORM O0 ',2X' DO '/22X'TIME CONC 

CONC CONC CONC,o4XIDEFICIT DEFICIT CONC CONIC 
4 DEFICIT CONIC '//) 

400 FORMAT (1X14,4XF9.2•IXF8.2,1XF7.2,2XF7.211XF7.2,1XF8.2•2F9.3,F11.0 
1,F10.0,F10.2,F9.2) 

410 FORMAT (133A1) 
ENO 

H 449 
4 450 
H 451 
452 

-4P 1 453 
H 454 
H 455 
H 456 
H 457 
A 458 
4 459 

460 

:41 461 
PH 4623I 

H 464 
H465 
H 466 
H 467 
H ::: 

74 
H 472 
1 4 47: 

M 475 
1 476 
04 4787 

4 479 
'1 480-

PAGE 0009 
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0001 Sj8ROUT1NE READCD 1 1 
C 1 2 
C SUBR0UT1VE TO READ I40jT DATA I 3 
C I 4 
C LAST DATE OF REVISION, FE8RjARY 1978 1 
C I 6 

000[ DIMENSION 400CU(,0), W800CU(50)o 93D4(50)e d8ODN(50), 000(50). w)3 1 7 
10(50), 0(50), DEPTH(50), AREA(50)• TEMP(50), XSEG(50), AKR(5U)• AK 
20(50). AKV(50), 8N(50)o PNET(50)g XMOD(50•37), TITLE(19), DOSAT(50 1 9 
3). C1(50). C2(50). C3(50). 2TRI8(50)• CITRI3(50), C2TRI8(50), C3TR 1 
418(50/1) TTSJOR(50) I 11 

0003 DIMENSION g4APM(2000), KDIST(999), CHLA(10)* 01(999), 021999). U9( 1 12 
1999), 09(494), OBSMI(200), 38S00(200), 08SC1(200)1, ObSC2(200), 095 I 13 
2C3(200)o 4PLOT(999)1, MIPLOT(200)0 4EPTAT(200) I 14 

0004 DIMENSION CSTRI(999), CSTR2(499)4, CSTR3(999), XXSTR(999) I 
000', DIMENSION TTLE(5) 1 16 
000b DIMENSION 0#464Td(50)i, A4ONT3(50)10 T8NO2(50), T8403(50), ORG4L9(50) I 17 

1. AMONLO(50), 1.81402(50)o L8403(50), AK3RGN(50), AKAMON(50), AK4U?( 1 18 
250), A10403(50), 0850416(200)• DOSA44(200), 03S'102(200). 0851403(200) I 19 
3. 09SCUL(200)• 38SC3T(200)4, PLTCOL(999), PLTT3T(999), PLTORG(999), I 
4 9LTAMM(949), PLT402(999)s 2LTN03(999), COLITR(50)q COLTTR(50), CO 1 21 
Si-31E(50)9 TjTOIE(50)o M8COLI(50), 48COLT(50) I 22 

0001 INTEGER 14 I 23 
000e REAL*8 CO3SMI(200)4, C08500(2110/oCOdSC1(200)•CO8SC2(200)•C09SC3(200) I 24 
0004 INTEGER CARD•PRI4T I 
001u EDUIVALENCE (XMO0(1).800CU)• (11400(51),W8O0CWit (X400(101)1,13004), I 26 

I(XMOD(151),DAONT8)t (X400(201)01140.08). (X0400(251),T8NO2), (X400(3 1 27 
201),TbNO3). (XI30(351)•dd004)* (X430(431)tURG4L8), (AMUUI451)•AMON 1 20 
3L01, (XMOD(501)oL840210 ( X410(551)oLONO3)o (XMOD(601)9000)• (X403( 1 29 
4651)•TEMPTR)o (XM30(701),CNLA)o (X400(751)4,8N), (X/400(801),PNET)g I 
5(XMO0(851)•C1)4, (X14110(901)1PC2)o (X400(951),C3), (XMO0(1001),Q)* (X I 31 
6400(1051),DEPTHI• (XMOD(1101),AREA)• (A400(1151)•TEMP). (X400(1201 I 32 
7),XSE6)4p (X400(1251),A0(4)1, (X400(1301)9AK0)4, (X000(1351)•AKM), (KM I 33 
800(1401),A40416N), (XMOD(1451)gARAMON)• (XMOD(1501)tAKNO2), (X400(1 I 34 
95511tAKI403), (X400(1601)•COLIT4), (XMO)(1651),COLTTR), (XMOD(1701) I 
81,COLDIE), (XMO0(1751)gT3TDIE)9 (X400(1801),TTSD8R) I 36 

0011 DIMENSION PTIMIT(30) I 37 
0012 DIMENSION TTLKEY(19) I 38 
0013 REAL L8NO2•LONO3,LNP04,4PO4•KP041,4P042 I 39 
0014 REAL LNOODC(50),LNORGN(50),LNAMON(S0)oLNNO2(50),LNNO3(50),L400(50) I 

1,LNCI(SO)eLNC2(50)*LNC3(50),060(50),LNCOLI(50),LNCOLT(S0)•04800N(S I 41 
20) I 42 

C I 43 
CoJla CJMMON /A4SUII/ COOSMI•CO8SC1,C085C2oCOdSC341C08500•XMOO,AKAT,OOSAT, I 44 

IAKNT08DNo3NToA(RTo8DCoTT,XEI•T800tXC,XA,MLX,LF,KFLAGI,GTOT,GUPS•C1U I 
2PST•C2UPST.C3UPSToNSE8.NCONSV•OXPNT,08SMI•08SC1,08SC2,08SC3,0TRI9+ I 46 
31CTY,C1TNI0oC2TRI8,C3T4I8eJSE80TTSUMoCSTRIsCSTR2oCSTR3e08500sICO)E I 47 
4oLOOPIPNMOD,40ASTE,XSTRTsIEN3vISW8A0IPISMoTITLEIPI4ITS0sIC080,IRUN3F I 48 
SiL4800CeL4800NoLNDO,LNCIIPLNC2oLNC3oLNO,DELTAO,PTC1(2)•PTC2(2),PTCJ I 49 
6(2),PTINC1(10),PTI4C2(18)oPTINC3(10).8RAPNIATTIFOoLNOR6N,LNAMONeL4 I 
74102•LNN03.STCOLItSTCOLT•08S3R6•08SAMN•O0SNO2•08SN03,LNCOLI•LNCOLTo I 51 
81COLOP,00SCOLoU0SCOTtXXSTM,41PLOT•JEPTPT I 52 

I 53 
001b COMMON /LCPLUT/ 010)2,D8oD9•PLTORG,PLTAMN•PLTN02,PLTN03,PLTCOL.PLT 1 54 

ITOTIOLDIST,OLOT 1 
0017 COMMON /LC1/ Ok6NO,A140400. 4320044030,DELTT,AKOR8TsAKAMNT,A1(402To40( I 56 

https://X400(201)01140.08
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I 57 
0018 COMMON /085/ OC9000200)•04300U(200)4103SP04(200) I 56 
0019 COMMON /ADIT/ PO4CU,WPO4CUs4PO4.L4PO4,PLP04.KP041.KP042,PO4,3P I 59 

0020 DIMENSION KP041150)• KP042(50) 

INO3TORGNST,AMONST,ST4102,ST403 

I 

0021 DIMENSION PO4CU(50), WPO4CD150/o 4PO4(30), LNP04150), PLP041999) 1 61 

0022 DIMENSION SKURGN150/15 SKAM04(50), SKNO2150)o AAKAT150/ 1 62 

0023 COMMON /SINK/ SKOR04.SKAMON,SKNO2•AAKAT•SKOROT,SKAMNT,SKNO2T I 63 
0024 COMMON /LCNER/ IMODEL I 64 
002, COMMON /FILES/ CARD•PRIV I 65 

C I 66 

0026 14'1E6E1012 CHARST(80)1PCAR01•CARD2,CAR03,CARD4,CARDS,CARD6 I 67 

0027 INITEGEN4,2 CARD7•CAR08,CAR09•CARDA,CARDI,CAROP,CAROK 1 68 
0028 DATA CARDI,CARU211CARD3•CAR04,CARDS,CARO6oCAR07,CARDO.CAR09.CARDA.0 I 69 

IAROI•CARCO.CAROK/1H1,1H2,1H34)1H4,1H5,146,1H7,1H8,1H9,1RAelHI•11P,1 I 
2HK/ 1 71 

0029 14TECER*2 CHERR I 72 
C 1 73 
C I4ITIALIZE VAR. I 74 

I 75003U ISECTz1 
0031 ICTY=0 I 76 
0032 ICTY1z0 I 77 
0033 JzO I 78 

I 790034 JJzO 
0035 JJ1=0 I 

I 810030 Kz0 
I 820037 K1z0 
I 830038 KKz0 
I 340039 Lz0 

ki) I 8b0040 ICTY2z0 
NJ I 86 

0042 ISW8A0=0 
0041 1E14920 

I 87 
C 1 88 

0043 160T1-0 I 89 
C 14ITILIZE REREAD CARO I4PUT FUNCTION I 
C I 91 

0044 IF (INITSM.NE.0) GO TO 10 I 92 
004, CALL REREAD I 93 

C CK FOR CARD 14 SUFFER I 94 
0046 10 IF (ICO8UF.NE.0) 60 TO 30 I 95 
0047 20 READ (CAR0,510•EN0z490) CHA4ST I 96 
0048 30 IF (CRARST(1).EQ.CAR01) GO TO 40 I 97 
0049 IF (CHARSTM.EQ•CAROI) 60 TO 80 I 98 
0050 IF (CHARSTM.EQ.CAROP/ 80 TO 90 I 99 
0051 IF (CHARSTM.E0•CAR06) GO TO 220 I 
0052 CALL TEST (ChARST,IRET,CHERR4 I 101 
0053 IF (IRET.E0.1) GO TO 450 I 102 

C CARD CK OKAY I 103 
C 1104 

0054 IF (CRARST(1).E0.CARO2) GO TO 50 I 105 
0055 IF ICHARST(1).E0.CAR03/ SO TO 100 I 106 
00Sb IF (CHARST(1).EQ.CAR04) GO TO 130 I 107 
0057 IF (CHARST(1).E0.CA405) GO TO 160 I 108 
0058 IF (CHARST(1).t.1.CA4DA) 30 TO 190 1 109 

C I 
0059 00 TO 440 I 111 

C STREAM TITLE CARD 1112 
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006U 40 IF (IGOT1.E.1.1) GO TO 220 1 113 

C READ IN P34 
'OCT') 60 CONTINUE 1 

0061 1301.1=1 
0062 READ (99,52U) TITLE I11: 
0063 GO TO 20 1 116 

C I 117 
C INPUT PAR4. I 118 

0064 50 CONTINUE I 119 
006' IF (CHARST(2).EJ.CARD2) GO TO 60 1 120 
0066 READ (99.330) NSEG,J5EG,ICO)E.LOOP,IRUNOF.NCONSV•ITTIFO•IMODEL,ICO I 121 

ILOP.XSTRT.OAPNI•BOC,B04•ORG4ST•AMONSI.SI402,5I403.001,WUP5.5TCOLI,5 I 122 
2TCOLT.C1UPST,C2JRSI.C3OPST I 123 

0067 STCOLI=ST:06I*1000. I 124 
0068 STCOLT=STCOLT•1000. I 125 
006/ GO TO 70 I 126 

1;: 
0071 READ (99.560) R94.8? 1 129 

C I 13301 

C OBSERVED DATA 

0072 70 CONTINUE 

0)73 IF (NSEG.3T.50) GO TO 480 I 132 
C I 133 

0074 53 TO 20 I 134 
C. I 135 
C DATA CARD FOR INITIAL C1oC2o1C3 1 136 

007 dO KK=KK*1 I 137 
0076 LLIEKK*9 I 138 
0071 READ (99.800) (RTIVIT(KJ).0(J=KK.LL) I 139 

w 007d 'C.C.:00(.9 I 140 
007v IF (LL.GT.3U) 50 TO 470 I 141 
008u GO TO 20 I 142 

C I 143 
C DATA CARD FOR CI.C2.C3 TIT_E I 144 
C I 145 

0081 90 READ (99.770) PTC1.°TC2•PIC3 I 146 
0082 GO TO 20 I 147 

C 1 148 

0083 100 CONTINUE I 1Z1 : 
0084 IF (CMARST(2).EG.CA402) GO TO 110 I 151 
0085 ICTYzICIY*1 I 152 
0086 READ (99,550) 085M1(ICIY),03500(ICTY),3BSOR6(ICTY),O8SAMN(ICTY)4,38 I 153 

15NO2(ICTY).0B5NO3(ICTY).O4SCOL(ICTI)tOBSCOT(ICTY),005C1(ICTY)•OBSC I 154 
I 15522(ICTY).03SC3(ICIY) 

0087 READ (99.810) C085M1(ICTY),C08500(ICTY)•CO85C1(ICTY),C085C2(1CIY), 1 156 
1CORSC3(ICTY) I 157 

0080 GO TO 120 I 158 
0089 110 CONTINUE I 159 
0090 ICTYIKICTT1•1 I 160 
0091 READ (99.550) 0C800J(ICTY1),ONBODU(ICTY1).03SP04(ICTY1) I 161 
0092 120 CONTINUE I 162 
0093 IF (ICTYI.GT.200) GO TO 470 I 163 
0094 IF (ICTY.5T.200) GO TO 470 1 164 

0095 JO TO 20 1 165 
C I 166 
C SEGMENT PARM. I 167 
C 1 168 

https://CI.C2.C3
https://LL.GT.3U
https://RTIVIT(KJ).0(J=KK.LL
https://NSEG.3T.50
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0096 130 CONTINUE 
0097 IF (CMARST(2).E3.CARD2) 30 TO 140 
009d JaJ*1 
0099 READ (99,560) B3OCU(J),V8002U(J),300N(J),OR5NT8(J),AMONTB(J),T9NO2 

1(J).TBN03(j),VElO0N(J),ORGNL3(J),ARONLB(J),L3NO2(J),L8NO3(J) 
010U LIO TO 150 
0101 140 CONTINUE 
0102 Lal.1 
0103 READ (99,560) 000(00,1000(L),BN(L),CHLA(L),PNET(L),C1(L),C2(L),C3( 

IL),1204CU(L4401004CU(L) 
C CONVERT TRIBUTARY 03 CONCENTRATIONS TO DO DEFICITS 

0104 TEMDTR=MD30(L) 
0105 SATD0a(14.652-.410224,TE4PTR*.00791041 TE4PTRI 12-.0000777744,TEMPTOP*3 

1)490/29.92 
0106 DOD(L)=SATDO...000(L) 
0107 IF(TEMPTR.LE.O.O.AN3.030(L).5E.SAT30) 300(L)=0. 
010w IF (L•GT.50) GO TO 470 
0104 150 CONTINUE 
0110 IF (J.GT.50) GO TO 470 
0111 133 TO 20 

(.: 
C SEGMENT DATA 
C 

0112 160 CONTINUE 
011i IF (CMARST(2).EQ.CARD2) GO TO 170 
0114 4a1(.1 

1-0 
.P. 

0115 READ (99,570) U(K),DEPTH(K),AREA(K),TE4P(K),XSEG(K),AKR(K),A10(K), 
1A44(K),AP(345N(K)IPAKAMONI(K),V(402((),AK403(K),COL.ITP(K),CO3..TTR(K),C 
20LO/E(K),TOTUIE(K),TTSJEIR(K) 

0116 C3LITR(()=COLITR(10•1000. 
0117 CDLTTR(K)aCOLTTR(K)°1000. 
011d 50 TO 180 

C READ KP041,KP042 
0119 170 CONTINUE 
0120 K1aKI*1 
0121 READ (99,580) 0071041(0(1)0(P042(1(1),SKOR5N(K1),SKAMON(K1),SKNO2((1), 

IAAKAT(1(1) 
0122 IF (41.61.50) GJ TO 470 
0123 180 CONTINUE 
0124 IF (K.GT,50) GO TO 470 
0125 GO TO 20 

C 
C LINEAR DATA 
c 

0126 190 CONTINUE 
0127 IF (CMARST(2).E3,CA402) GO TO 200 
012b JJaJJ*1 
0129 READ (99,660) LNOODC(JJ),LN300N(JJ),LNORGN(JJ),LNAMON(JJ),L4NO2(JJ 

1),LNNO3(JJ),L4C0 0(JJ),LNCOLI(JJ),L4COLT(JJ),L.NC1(JJ),LNC2(JJ),LNC3( 
2JJ),LNU(JJ) 

0130 L4COLI(JJ)=LNCOLI(JJ4,1 1000. 
0131 LNICOLT(JJ)aLNCULT(JJ),1000. 
0132 GD TO 210 
0133 200 CONTINUE 
0134 JJ115JJ1•1 
0135 READ (99,660) LNP04(JJ1) 

PAGE 0004 

I 169 
I 170 
I 171 
I 172 
I 173 
I 174 

I 177: 
I 177 
I 178 
I 179 
1 180 
I 181 
I 182 
I 183 
1 1834 
I 184 
1 185 
I 186 
I 187 
I 168 

I1:: 
I 191 
I 192 
I 193 
I 194 
I 195 
I 196 

I19; 

21:: 
1201 
I 202 
I 203 
1 204 
I 205 
I 206 
I 207 
I 208 
I 209 

I :Ill 
I 212 
1213 
I 214 
I 215 
I 216 
1217 
I 218 
1219 
1220 
1 221 
1 222 
I 223 
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013b Ir (JJ1.GT.50) GO T3 470 I 224 
0131 210 L3NTINuE I 225 
013b Ir (JJ.GT.50) GJ T0 470 I 226 
0139 GO TO 20 I 227 

END OF SE: A CARL) 14PJT •ik I P28 
I 229 

C CARD SET 3 LNTwe 

C 

014u 220 ICD8uF=1 I 230 
0141 14ITSw=1 I 231 
014e 03 230 1.1.10 1 232 
014J RTINC1(I)=PTINIT(I) I 233 
0144 PTINC2(I)=PUNIT(1•10) I 234 
014s PTINIC3(1)=PTINITtI•20) i 235 
0146 230 CONTINUE I 236 
0147 RETURN I 237 

C I 238 
C I 234 

I 240 
C 1 241 

0148 ENTRY RE439 I 242 
C I 243 
C INITIAL VAR. I 244 

0149 ISECT=2 1245 
01Su 1PNT=0 1 246 
0151 1PNT1=0 1247 
0152 IPNT2=U 1 248 
0153 1PNT3=0 I 249 
0154 lc (ICCIBUF.4E.U) GO TO 250 1250Ui 
0155 240 READ (CAR3,510.END=440) CHAST I 251 
015b 250 IF (CHARST(1).E2.CA406) GO TO 260 1 252 
0157 IF (CMARST(1).EJ.CAR07) GO TO 280 I 253 
0158 IF (CMARST(1).Eg.CARIOK) GO TO 350 I 254 
0159 IF (CMARST(1).E0.CARD81 GO TO 370 1255 
0160 IF (CMARST(1).E2.CARD9) GO TO 390 1 256 
0161 IF (CMARST(1).E0.CAR01) GO TO 390 1 257 

C I 258 
C BAD CARD TYPt PRINT MESSAGE AND RETURN I 259 

0162 GO TO 440 1 260 
I 261 

0163 260 CONTINUE I 262 
0164 IF (IPNT.NE.0) GO TO 270 I 263 
0165 WRITE (PRINT.650) I 264 
0166 IPNTs1 I 265 
0167 270 READ (99,600) Ii ,CoTTLE,A•8 I 266 
0165 WRITE (PRINIT•720) IR,C,TTLE.A.8 1267 
0164 GO TO 240 I 268 

C I 269 
C I 270 

0170 280 CONTINUE I 271 
0171 IF (IPNT1.14E.0) GO TO 310 1 272 
0172 WRITE (PRI4T,670) 1 273 
0173 WRITE (PR14T•680) 1 274 
0174 IF (NCONSV.4E.0) GO TO 290 
017, WRITE (PRINT.690) 271 7Z 
0176 GO TO 300 I 277 
0177 290 WRITE (PRINT•700) PTC1•PTC2,0TC3 
0170 300 I1.147181 :77: 

https://JJ.GT.50
https://JJ1.GT.50
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0179 310 IF (CHARST(2).E2.CAR02) GO TO 320 1280 

UATA CARD Fur( KCB OESC4I0TIDN 701 

Lc) 

0180 HEAD (99,510) 1649010,0A,COEITTLE,A•d•C,J,E,F,G,M,S 1281 
0181 GO TO 330 1282 
0182 320 HEAD (99,940) DORG•3A040,01,0N32,ONO3•OCF.DCT 1283 
0183 GO TO 240 I 284 
0184 330 IF (NCONSV.NE.u) GO TO 340 I 285 
0185 wRITE (PRINT,740) Ii•MatOA,COE•TTLE•A•doCeD,E,F I 286 
0185 GO TO 240 1287 
0187 340 ',RITE (PRINT,730) 14,40,UA,COE,TTLE,A•a$C,D,E,FoGioNtS 1288 
0180 GO TO 240 I 289 

C ! 290 

0189 350 CONTINUE I 292 
0190 IF (IPNT3.4E.0) GO TO 360 I 293 
0191 WRITE (PRI4T•750) I 294 
0192 INT3=1 1295 
0193 350 REAP (99,790) SCOOE•TTLKEY I 296 
0194 wRITE (PRINT•790) 000DE,TTL<EY I 297 
0195 GO TO 240 I 298 

C 1299 
0190 370 CONTINUE I 300 
0197 IF (IPNT2.NE.0) GO TO 390 I 301 
0198 wRITE (PRINT,600) 1302 
0199 WRITE (PRINT•710) I 303 
020U 10NT2s1 I 304 
0201 380 READ (99,520) litAt3oCtO 1305 
0202 wRITE (PRINT050) I 306 
0203 G3 TO 240 I 307 

C I 308 
C END OF SEC b CARD INPJT I 309 
C I 310 

0204 340 ICOauF=1 I 311 
0205 1510=1 I 312 
0206 RETURN I 313 

C I 314 
0207 ENTRY REA3C 1315 

C 1316 
C I 317 
C INITIALIZE VAR. I 318 

0208 ISECTz3 I 319 
0209 ICTY2z1 I 320 
0210 14U4s0 I 321 
0211 ICNTCDs0 I 322 

1 323 
0212 IF (ICD8UF.NE.0) GO TO 410 1 324 
0213 400 READ (CARD•510•EN0w490) CHA4ST I 325 
0214 410 IF (CMARST(1).E0.CARD9) GO TO 420 I 326 
0215 IF (CNARST(1).E2.CARD11 GO TO 430 I 327 

C I 328 
C 8AD CARD TYPE PRINT MESSAGE AND RETURN 1329 

0210 GO TO 440 I 330 
C I 331 

0211 420 CALL TEST (CMAHST,IRET,CHER4) I 332 
0218 IF (IRET.EQ.1) GO TO 450 I 333 

C I 334 
C DATA CK 0(AY I 335 
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0214 
0220 
0221 
0222 
0223 
0224 
0225 
0226 
0227 
0225 
0224 
023u 

0231 
023e 
0233 
,-).3. 
023D 

0236 
0237 
0235 
0234 
0240 
0241 
0242 
0243 

0244 
0 45 
0246 
0247 

0245 
0249 
0250 
0251 

0252 
0253 
0254 
025D 

02Sb 
0257 

C 
ICTV3=ICTY2*9 
ICNTCD=ICNITC0.1 
HEAD (99.536) NRUD.(XMDD(J.4400).J=ICTY2.1CTY3) 
I4U4=INUm.1 
wRITE (PRINT.500) NIROD.(X040)(J.NMOD),J=ICTY2.ICTY3) 
ICTy2=ICTY2.10 
IF (64400.3T.21) GO TO 470 
IF (ICTY3.GT.30) GO TO 470 
IF (ICNTC).LT.2) GO TO 400 
ICNTC0=0 
ICTv2=1 
GO TO 400 

C 
C END OF SEC C CARD INPUT 

430 ICO8UF=1 
INODE=INoR/2 
IF (INOOE.NE.LoOP) GO TO 460 
L30P=0 
RETURN 

C 
C 

(.. lyvALIO CARD TYPt 
440 .RITE (PRINT,590) ClAR5T(1),ISECT.CHARST 

I5w3AD=1 
CALL ERROR 
RETuRN 

450 WRITE (PRINT.54U) ISECT.CMARST.CRERR 
ISw8A0=1 

i:tilRL;LRR°R 
C 
C 14CORRECT NUMBER CARDS FOR 40DIFICATIOW RUN 44 
460 TRITE (PRINT,640) IWUM•LOOP,IMODE 

Sti6AD=1 
CALL ERROR 
RETURN 

C IWO DATA 4AS EXCEEDED SPACE PROVIDED 
C. 

470 WRITE (PRI4T,820) LL4ICTY,J,K,JJ•ICTY3100400 
ISWRAD=1 
CALL ERROR 
RETURN 

C 
480 *RITE (PRI4T.830) 

ISWOADal 
CALL ERROR 
RETURN 

C 
C E40 OF CARD INPJT, SET FLAG 

490 IEN9z1 
RETUHN 

C 
C 
C 

I 336 

13 31; 
I 339 
I 340 
I 341 
1342 
I 343 
I 344 
I 345 
I 346 
1 347 
1 348 

11 X) 
1 351 
I 352 
I 353 
I 354 
I 355 
I 355 

I 3 8Z7 

I 15690 
1 361 
I 362 
1 363 
I 364 
I 365 
I 366 
I 367 
I 368 
I 369 

I ;277?I 
I 372 
I 373 

7:1 17
I 376 
I 377 
I 378 

;I 76: 
1381 
I 382 

°I 383 
1384 
I 365 
I 386 
1 7 
1 33:78 
I 389 
I 390 
I 391 

https://ICTY3.GT.30
https://64400.3T.21
https://ICTy2=ICTY2.10
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0258 500 FORMAT (//,10X.12HVARIABLE 43.•13*32HM3DIFIED --- NEW VALUES ARE - 1392 
1--//(10(5K,Fd.2))) I 393 

0254 510 FORMAT (80A1) 1 394 
0260 520 FORMAT (1X,19A4) I 395 
0261 530 FORMAT (2X,212,711,F6.2,8F4.0•F5.0,2F4.0,2F6.0,F4.0) 1396 
0262 540 FORMAT (141•////10X.351ERRO4 ON INPUT DATA CARD FOR SECT. ,II//10X I 397 

1•13HCARD IMAGE = 040A1//10)($12HBAD CHAR. ,A1) I 398 
0263 550 FORMAT (2X.F6.0,10F7.0) 399 
0264 560 FORMAT (2X•1eFb.0) I 400 
0265 570 FORMAT (2X,F5.0.F5.0.F5.0,F3.0,F6.0,7F4.0,2,6.0•2F4.0.F6.0) I 401 
0266 580 FORMAT (2X•eF5.0,3F4.01,F5.0) I 402 
Oebr 540 FORMAT (111,10X•20HINVALID CARO TYPE = .411/1UA.e1HCAR0 INPUT SECTI 1 403 

104 = ,I1//11JA,13HCARD IMAGE 03041) 1404 
0268 600 FORMAT (1)1.13142,5A4,F8.0.F9.0) I 405 
0269 610 FORMAT (2X,131p3A2g5A4,F6.0,3F6.0,F5.01F4.0,2F6.0•F4.0) 1 406 
weiv bro FORMAT (1491300710.0) 1407 
0271 630 FORMAT (1A*13,10F6.0) 1 408 
0272 640 FORMAT (14421H1NCORRECT NUMBER CDS•-•14,3X,22HNUM8ER NODES SPECIFIE I 409 

10,141r3X,204NUMBER NODES CHANIGED.I4) I 410 
0e73 8,0 FORMAT (111///////23X.78HR=ACH DESCRIPTI ON OW 1 411 

1 ( MAJOR TRIBUTARIES AND MAIN STEM )/21)(1181(1H_)//10X,8HSUBREAC411 1412 
25)(01HCODE,20X•44NAME,20X,5044EGIN,22X034END/71X96H(MILE),20X,64(MIL I 413 
3E)/) 1414 

0274 660 FORMAT (2A.F5•01,12F6.0) 1 415 
0275 670 FORMAT (//////////10X,44KEY:t3X•44CODE//18X,44HA ROCKY BOTTOM-P03 1 416 

IL RIFFLE-LIGHT VEGETATION/13X,45H8 ROCKY BOTTOM-POOL RIFFLE-MEDIJ I 417 
LO 2M VEGETATION/18X,444C ROCKY BOTTOM-POOL RIFFLE-HEAVY VEGETATION/1 I 418Co 

38A048H0 ROCKY BOTTOM-CHANNEL CONTROL-..IGHT VEGETATION/16)(1444E ; 1 *19 
4OCKY BOTTOM-CHANNEL CONTROL-MEDIUM VEGETATION/18A,48HF ROCKY BOTT 1420 
504-CHANNEL CONTROL-HEAVY VESETAT104/18X,42H3 MUD BOTTOM-POOL RIcF 1421 
6LE-LIGHT VEGETATION/18X.43H1 MUD BOTTOM-POOL RIFFLE-MEDIUM VEGETA 1422 
7TION/18X,42H1 MUD BOTTOM-POOL RIFFLE-HEAVY VEGETATION/18)(946RJ M I 423 
BUD BOTTOM-CHANNEL CONTROL-LIGHT VEGETATION/18X•47HK MUD BOTTOM-CH 1 424 
9ANNEL CONTROL-MEDIUM VEGETATION/18)(1464L MUD BOTTOM-CHANNEL CONTR 1425 
SUL-HEAVY VEGETATION) 1426 

0276 680 FORMAT (111) I 427 
0277 690 FORMAT (///////26X,6801W A S T E SOURCE AND MINI OR T I 428 

IR I B U T A R Y DATA/24)1,72(1H_)//1)(o8HSU8REACHg2X*4HDATE,5MC I 429 
20DEOX•4HNIAMEtlIA,44MILEtbX,1HQ,7Xt4HCB00,5)(4,44NOOD*7X*2hD0,5X•44T I 430 
3E4P/*42)(o8HLOCATION,2X,501(CrS),4XtbN(M5/0113X$6H(MG/L),4A96H(MG/L4 1431 
4211 I 432(01H(DE6. C)) 

0278 700 FORMAT (///////26*,68HWASTE SOURCE AND MINOR T I 433 
1R I B U T A R Y DATA/24)(02(1H..)//1X,SHSUBREACH,2)1,4HDATE05HC 1434 
20DEOX,4H4AME•11X114IMILE,6X,IHUOX•4HCd0D,5)(1,4MNBOD,7X,211D0,5)1,41T 1435 
3E4Pg8X,2A41,3X,2A4,4)(02A40/42X,8NLOCATION,2X,SH(CFS),4X,614(MG/L).3)( 1436 
4,6H(MG/L)04)(1,6M(M6/L),2X*804(DEG• C)o5)(06H(M8/1.),SX•6H(M6/L)o5X,64( I 437 
5MG/L)) I 438 

0274 710 FORMAT (///16)(01HAVERA8E REACH STREAMFLOW D 1439 
1 A T A ( MAJOR TRIBUTARIES AND MAIN STEM )/14X195(1H_)//17X,8145J3 I 440 
2REACH,12X0HAVERAGEo2H 0,9X,13MAVERAGE DEPT4t5X,16HAVERAGE VELOCIT I 441 
3Y1,5X,13HAVERAGE WIDTM/39A.S4(CFS),14)(06H(FEET).12X.10H(FEET/SEC).1 I 442 
4eXt6H(FEET)/) 1 443 

0280 720 FORMAT (13)013.7)(1042.15X,5A4,12X,F6.2•23X,F6.2) 1 444 
0281 730 FORMAT (41(.13,3K.A201H/tA2,2X,A2,3X.SA4,1X,F6.24,2F9.1.1X•F9.1,F9.1 I 445 

102)(14.7.1s4X,F9.1*3X$F7.1.4X,F7.1) 1 446 
0282 740 FORMAT (4X,13.3AtA2,104/•A2,2X,A203X*5A4*IX,Fb.2.2F9.101Z,F9.1oF9.1 I 447 

https://CHANIGED.I4
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I 448 
0283 780 FORMAT (//////////4XII8P1EY: 50U9CE COOE/) I 449 

0284 760 FORMAT (20X,13s12X,F9o1,13X,F5.1,18X,F8o2,1 4X,F7.1) I 450 
0285 770 FORMAT (1Xo2A4,2X0244,2Xo2A4) I 451 
028b 780 FORMAT (1X,A1,14A4) 1 452 
0287 740 FORMAT (19XoA1o19114) 1 453 
0288 800 FORMAT (1X,10A4) I 454 
0289 810 FJRMAT (IXI2A7,42X,3A7) I 45S 
0290 820 FORMAT (141,2X,60414PUT DATA 1A5 EXCEEDED 51)ACE PROvIDED,CHECK 147A 1456 

1DCD ROUTIVE.//10Xo41LL= $13,2Xo6MICTY= oI3o2Xo3MJ= o13o2Xo31K= oI3 1457 
eo2Xo4HJJ= ,13,2X,7HICTY3= oI3o2X06.1NMOD= ,13) 1 458 

Ue91 8JU FORMAT (111////4144t6 ExCEEOS FIRS T DimENSIU,4 STATEMENT VALUES) 1479 
0292 840 FORMAT (2Xo4F6.0t2F3.0) 1460 
0293 END 

1,2x,F7.1) 

I 461— 
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0001 

0002 

C 
C 
C 
C 

0003 

0004 
0005 
0006 

0007 
0008 

0 
0 

0009 
0010 
0011 
0012 

0013 

0014 
0015 
GO1b 
0017 
0018 

0019 
C 

2I NITB3D DATE = 78181 08/51/31 

SUBROUTINE NIT000 J 
J 

TIIS 15 SEGMENT OR SUBREACH LOOP FROM ORIGINAL VERSION OF G-475 J 
TR'S SU8R3UTINE WAS REMOVED FROM TIE ORIGINAL VERSION OF G-475 J 

J 
DIMENSION d3UCU(50), W9ODCU(50), BOON(50), W8DON(50), DOD(50), W)0 J 
10(50), U(50), DEPTH(50), AREA(50), TEMP(50)o XSEG(S0), AKR(50), AK J 
20(50), AK4(50)• 84(50), PNET(50), XMOD(50,37), TITLE(19), DOSAT(50 J 
3)1 C1(50), C2(50), C3(50), 3TRIB(50), CITRI9(50), C2TRI8(50), C3TR J 
41,3(50). TTSU8R(50) J 
DIMENSION GRAPH(2000), XDIST(999), CHLA(10), 01(999), D2(999), U9( J 
1949), 09(499), D85641(200), 313500(200)• 085C1(200), 065C2(200), Ui5 J 
2C3(200), 3PLOT(994), MIPLOT(200), JEPTPT(200), VELBTT(50) J 
DIMENSION TTLE(5) J 
DIMENSION CSTR1(999), CSTR2(999), CSTR3(999), XXSTR(999) J 
UIMENSION ORGNTB(50), AMONT3(50), TBN02(50), TBN03(50), ORGNL3(50) J 

1, AMONL8(50), L81'402(50)0 L8403(50), AKDRGN(50), AKAMON(50), AKNO2( J 
e50), AKNO3(50), OB53046(200), OBSAM4(200), O9SN02(200), 085NO3(200) J 
3, OBSCOL(200), 08SC3T(200), PLTCOL(999), PLTTDT(999), PLTORG(999), J 
4 OLTAMN(949), PLTN02(999), 3LTN03(999), COLITR(50), COLTTR(50), CD J 
5LDIE(50), TjTDIE(50) J 
INTEGER IR J 
EJUIVALENCE (XMO0(1),BOOCU), (XMOD(51),WOODCU), (xmoo(loi),aoDN). J 
1(XMOD(151),ORGNTO), (XMOD(201),AMONTB), (XMOD(251),T8NO2), (XMOD(3 J 
201),TBN03), (XM0D(351),W80044, (X400(401),ORG4LB), (XMOD(451),AMON J 
3L9), (XMOD(501),LBN02), (XMD0(551),L8NO3), (XMOD(601),D00), (XMO)4 J 
4651),TEMPTR), (XMOD(701),CMLA), (XMOD(751),314), (XMOD(801),PNET), J 
5(XMOD(851),C1), (XM30(901),C2), (X400(451),C3), (XMOD(1001),3), (X J 
6M3D(1051),DEPTH), (XMOD(1101),AREA), (XMOD(1151),TEMP), (XMOD(1201 J 
7),XSEG), (X400(1251),(00), (XMOD(1301),AKD), (XMOD(1351),AKN), (X4 J 
8O)(1401),AKURGN), (XMOD(1451),AKAVON), (XMOD(1501),AKNO2), (X400(1 J 
9551),AKNO3), (XMOD(1601),COLJTR), (XMOD(1651),COLTTR), (X400(1701) J 
SoCOLDIE), (XMOD(1751),TOTDIE), (XMOD(1801),TTSUBR) J 
REAL4,8 COB5MI(200),COBSD3(700),COJSC1(200),COdSC2(200),COBSC3(200) J 
MEAL NTERM,MIPLOT J 
REAL L10102,L8N030LNP04•MP04,KP041,KP042 J 
REAL LN80DC(50),LNORGN(50),LNAMON(50),LNNO2(50),LNNO3(50),LNDO(50) J 
1,LNC1(50),LNC2(50),LNC3(50),LNQ(50),LNCOLI(50),LNCOLT(50),LNBODN(5 J 
20) J 
REAL MBDC(S0),MBORG4(50),MBAMON(50),M8402(50),MBN03(50),M00(50),48 J 
ION(50),MBCOLI(50),M9COLT(50) J 
INTEGER CARD,PRINT J 
DIMENSION PU4CU(50), WPO4CU(50), MP04(50), LNP04(50), PLP04(999) J 
DIMENSION KP041(50), KP042(50) J 
COMMON /ADIT/ PO4CU,WPO4CU,4PO4,LNP04,PLP04,KP041,KP042,PO4,BP J 
COMMON /OBS/ OCBODU(200),ON90DU(200)008SP04(200) J 

J 
COMMON /ARSUB/ COBSMI,COBSC1000BSC2,COBSC3oCO8SDO,X1400sAKAT,DOSATI J 
IAKNT,BON0BNT,AKRT•ODC,TT,X8,TB•00•XCoXA,MLX,LF,KFLAG,GTOT,QUPS,C1J J 
2PST,C2UPST,C3UPSTOISEGoNCONSVOXPNT,OBS4I,OBSC1$08SC2,013SC3,0TRI3, J 
3ICTY•CITRIB,C2TRIB,C3TRI8,JSEG•TTSUM,C5TR1,CSTR2,CSTR3,08500,ICODE J 
4,LOPP,NMOD•NWASTE,XSTRT,IEND,ISW8ADvISOtTITLE,INITSW,ICIMUF,IRUNDF J 
5,LNBODC,L4BOUN,LNDO,LNCI,LNC2oLNC3,LNGOELTAQ,PTC1(2),PTC2(2),PTC3 J 
6(2),PTINC1(10),PTINC2(10),PTINC3(10),GRAPM,ITTIFOoLNORGN•LNAMON,LN J 
7NO2,LNNO3oSTCOLI,STCOLT,OBSORG•08SAMN,DOSNO2sOBSN03,LNCOLI,LNCOLTo J 
8ICOLOPtOBSCOL*08SC0T,XXSTROOPLOT,OEPTPT J 

PAGE 0001 



		 	 		

	 	

	

	 	 	

	 	  
	 			
	 			

	 	

 
	 	

	
	

		 	
	

		 		

	 			

	

60 

65 

70 

75 

80 

85 

90 

95 

100 

105 

110 

C 
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J 57 
0020 LOMMON /LCPLUT, 01.32,D8,09.PLTORG.PLTA4N,PLTN02,PLTN03•PLICOL.P_T J 58 

11OT.XO1ST,QPLOT J 59 
0021 COMMON /LCIIIJkoci X.X-,XX,;SUP•TSUM.JTEMP.VELdTT•M00,IFLAG•ISw1•IFIv• J 

1JJ J 61 
0022 COMMON /LC1/ ORCINO,AM040,FN320,F4030.DELTT.AKORGT,AKAMNT•AKNO2T,A‹ J 62 

IND3T,014GNST,A404ST.STNO2,STV03 J 63 
0023 COMMON /Lcma/ M9DC,M8D414804GN,MdAMON.48402048s103,M8COLI,48COLT J 64 
0024 COMMON /FILES/ CARD,PRINT J 
0025 DIMENSION SKOR514(50), SKAM04(50), SKNO2(50)• AAKAT(50) J 66 
002b COMMON /SINK/ SKORGV•SKAMON•SKNO2•AAKAT•SKUR5T,SKAMNT•SKNO2T J 67 

L J 6d 
0027 DO 290 J=1•SSEG J 69 
0028 ISW1=0 J 

C CHECK FOR ANOXIC 2RINITOUT 4404 J 71 
002 IF (LF.EW.0) 5U TO 30 J 72 
0030 IF (T8.6T.TTSUM) GO TO IU J 73 
0031 ATOUT=T8 J 74 
0032 40 TO 20 J 
0033 10 ATOUT=TTSJm J 76 
0034 X3=TTSUM-.KC J 77 
0035 20 CONTINUE J 78 
0036 • RITE (PRINT,310) x3.XC.ATOJT J 79 
0037 IFIN=IFIN•5 J 
0038 KFLAG=1 J 81 
003# LF.0 J 82 

i—. 0040 T3=999.99 J 83 
0 0041 30 CONTINUE J 84I—, 

0042 IF (IFIN.EQ.U.04.IFIN.GT .52) GO TO 40 J 
C TABLE HEADING ••• J 86 

0043 WRITE (PRINT•340) J 87 
0044 IFIN=IFI44.6 J 88 
0045 50 TO 50 J 89 
0046 40 WRITE (PRINT•320) TITLE J 
0047 WRITE IPRI4T.340) J 91 
0048 1014=13 J 92 
0049 50 IF (JeE04,1) GO TO 60 J 93 
0050 X=XSE6(J..1) J 94 
0051 XSTRT=XSE3(J-1) J 
0052 60 CONTINUE J 96 

C J 97 
0053 IF (IRUNOF..Nt.1) 60 TO 70 J 98 
0054 DELTA0=LN2(J)*DXPNT/(XSTRTIISEGIJ)) J 99 

C J 
C TEMPERATURE CORRECT THE REACTIONS J 101 

0055 70 CONTINUE J 102 
0056 OTEMP=TEMPIA...20. J 103 
0057 XXs1.047••DTEMP J 104 
0058 AKDT=AKO(J)•XX J 
0054 AKRT=AKR(J)•XX J 106 
006U XX•1.09••)TEMP J 107 
0061 ARNT=AKN(J)•XX J 108 
0062 APO4IT=KP341(J)+XX J 109 
0063 AP042T=KP042(J)•XX J 
0064 XX•1.065••OTEMP J 111 
0065 8VTs8N(J)•XX J 112 

https://IFIN.EQ.U.04.IFIN.GT.52
https://T3=999.99
https://X3=TTSUM-.KC
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160 
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C J 
C RECORD UPSTRLAM FLOW J 
C J 

0066 uJPxUTOT J 
C J 
C CALCULATE DOWNSTREAM FLOW J 

J 
0067 IF (JSEG.E0.0) 30 TO 80 J 
0066 CATOTzUTOT•O(J) J 
0064 GO TO 90 J 
007U dO WTOT=OTOT•U(J)*JTRI3(J) J 
0071 40 CONTINUE J 

C J 
C J 
C CALCULATE DUSAT J 

J 
0072 UOSAT(J)=14.652-.41022•TEMP(J)*.0079104,TENP(J)**2-.00007777440 TEMP( J 

1J)41413 J 
C J 

0073 DOSAT(J)=3P/29.92•03SAT(J) J 
C J 
C CALCULATE INITIAL CONCENTRATION FROM UOSTREAM CONCENTRATIONS. J 
C ODCU. BON, DO. AND TRIBURARY CONCENTRATIONS, BODCU. bODN. DOD J 
C J 
C ALLOW FOR NEGATIVE FLOWS J 
C J 

0074 IF (U(J).37.0.0) GO TO 100 J 
00.7s SODCUJ=BOC J 
007b bOONJzBON J 
0071 COLIJaSTCOLI J 
007d COLTJuSTCDLT J 
0079 000J2DOSAT(J)-00 J 
0080 PO4CUJzPO4 J 
0081 GO TO 110 J 
008e 100 BODCUJwBODCJ(J) J 
0083 PO4CUJwPO4CU(J) J 
0084 dODAIJNOOD4(J) J 
0085 COLIJaCOLITR(J) J 
0086 COLT.PLCOLTTR(J) J 
0087 DODJw000(J) J 
008d 110 CONTINUE J 
0089 

C 
IF (JSEG.GT.0) GO TO 120 
MAIN STEM ...• 

J 
J 

UOWu BOCOK(8DC*AUP•8OUCUJ,,Q(J)*M3DC(J)INTRId(J))/QTOT J 
0091 8P040=(PO4•QuP.PO4CJJ4,Q(J)*4.04(J)*QTRIB(J))/CITOT J 
0092 8DNOw(80N•QUPOODNJIICI(J)*M8)N(J)4,0TRIB(J))/gTOT J 
0093 COLIOwISTCOLIINUP•COLIJI1 Q(J1•048COLI(J)*QTRI8(J))/QTOT J 
0094 C3LT0=(STCOLT0QUP•COLTJ410(J)•46COLT(J/0QTRI8(J))/UTDT J 
0095 0043w(DOIWJP*(DOSAT(J)-000J)11 Q(J)*M00(J),,QTRI8(J))/Q70T J 

C J 
0090 GO TO 130 J 

C TRIBUTARY 0•41 J 
0097 
009d 

120 dOCOm(E1DC•OUP•bOUCUJ,Q(J))/2TOT 
OP0404(P0440 QUP•PO4CJJeQ(J))/11TOT 

J 
J 

0099 BONOw(80M40 QUPO800NJ4N(J))/GTOT J 
0100 COLIOAK(STCOLI•QUP.COLIJAQ(J))/QTOT J 



	 	 	 			

		

	 			
	 			

	 			

	 			

169 
170 
171 
172 
173 
174 
175 
176 
177 
178 
179 
180 
181 
182 
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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 
215 
216 
217 
218 
219 
220 
221 
222 
223 
224 
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u101 COLTO=(STCOLT•uuP.C3LTJ.0(J))/OTOT J 
J 

C DO MASS BALANCE FOR 00, NOT DO DEFICIT J 
C J 

0102 U30=(DO4DOJP*(DOSAT(3)-30OJ) 1, 0(J))/:,iTOT J 
0103 130 CONTINUE J 
0104 0O0=DOSAT(J)-000 J 

C J 
C ADD IN DIRECT DISCHARGES J 
C J 

010, dOCO=wdODCWJ)/gTOT/5.4=8UC3 J 
010b 8004u=wPu4cu(J)/QTOT/5.4•8P)40 J 
0107 8DNO=w8ODN(J)/uTOT/5.4•9ON0 J 

C DO HAS BEEN ADDED UJRING TRI3 OR MAIN STEM CALCULATIONS J 
C SAVE LAST VALUE COMPUTED J 

J 
0108 DOOLD=DOSAT(J)-DDO J 
0109 BOCOLD=8DC0 J 
011J POAOLD=BP343 J 
ullA EIDNOLU=8O40 J 
0112 OLDCOI=COLIJ J 
0113 ULOCOT=COTJ J 

J 
C CALCULATIJN LOOP J 
C J 

0114 140 CONTINUE J 
J 
J 

TEST FOR FIRST NOuE J 
C J 

0118 IF (X.10.xsTRT) GO TO 180 J 
0116 IF (DELTA2.LE4040) 30 TO 160 J 

C J 
0117 IC (IFLAG.LT.1) GO TO 150 J 
0116 DELTAG=DELTAW*(ENDRCR/DXFPNT) J 
0119 150 CONTINUE J 

C J 
0120 8DCWi(BOCOLD•OTOT•LNdO0C(J) ,DELTA2)/(QTOT•DELTAQ) J 
0121 11P040=1P040LO•GITOT•LNP04(J/ 410ELTAG)/(GTOT•DELTAQ) J 
0122 tiON0=WONOLD4NTOT•0480ON(J1,DELTA2)/(2TOT•DELTAO) J 
0123 COLI011(01-3C014,QTOT•LNCOLI1J1•DELTAQ)/(GTOT•OELTAQ) J 
0124 C3LTOIROL3COTIWTOT•LNCOLI1J1,0 0ELTAW1/(2TOT•OELTAQ) J 
u125 000=(DOOLOcITOT•LNDD(J)=DELTAQ)/(2707 4 OELTAg) J 
0126 UDO=DOSAT(J)-000 J 
0127 6TOT=OTOT•DELTA0 J 

C J 
0128 GO TO 180 J 

C NEGATIVE FLOM OR NO LINEAR RUNOFF J 
0129 160 ODCO=BOCOLD J 
013u 8$1040aP043L0 J 
0131 8DNOz8UNOLD J 
0132 LOLIO=OLUCO1 J 
013J COLTO=OLDCOT J 
0134 000=000LO J 
0135 D00lsoOSAT(J)-003 J 
0136 IF (IFLAG.LT.1) 60 TO 170 J 
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0137 
013b 
0139 

0140 
0141 
0142 
0143 
0144 

U14, 

0145 
0147 
0148 

0149 
0150 
0151 
0152 

)---, 

4=. U15.3 
0154 

0155 
0156 
0157 

0158 
0159 
0160 
0161 

0162 
0163 
0164 
Ulba 
0166 

0167 
0168 
0169 
0170 
0171 
0172 
0173 
0174 

G LEVEL 21 NITBOO DATE = 78181 08/51/31 

DELTAGIKOLJAQ*(ENDRCH/DXPNT) 
170 OTOT3UTOT•DELTA.) 
180 CONTINUE 

C A) VELOCITY ANU TRAVEL TIME 
C 

IF (ITTIFD.E0.0) GO TO 190 
U3VELOTT(J)•16.3636 
v3 TO 200 

190 UNOTOT/AREA(J) 316.3536 
200 CONTINUE 

C 
uELTT=UXP4T/U 

C 
C ADJUST TRAVEL TIME FOR S4URT DISTANCE AT ENO OF SUOREACH*** 
C 

IF (IFLAG.LT.1) GO TO 210 
DELTT 3OELTT*(ENDRCH/OXPNT) 

210 CONTINUE 
C CALCULATE AKAT 
C 
C TEST FUR FIRST PASS 1" 
C 

IF (15101.E0.1) GO TO 220 
DELTT=0.0 
ISW1=1 

220 CONTINUE 
C INCREMENT TRAVEL TIME FOR SidREACR 

TT=TT.DELTT 
IF (ICOOE.GT.0) GO TO 230 

C dENNETT-RATbUN REAERATION EQUATION 
UZIE3(UTOT/AREA(J)) 
IF (ITTIFD.E41.1) UZIERVEL8TT(J) 
AKAT 3 (6.7641 (UZIE)**0.607/0E3TN(J).41 1.689)*1.021"DTEMP

C AKAT = 1J. • SQRT (OTOT/AREA(J)/DEPTH(J)**3) 46 1.024430TEMP 
AKATmAKAT 32.303 
63 TO 240 

230 AKATIcAAKAT(J) 
240 CONTINUE 

C 8) EXPONENTIALS 
C 

ER=EXP(-AKRT•DELTT) 
EN3EXP(-AK4T•DELTT) 
EA3EXP(AKAT•DELTT) 
EP1aEXP(-APO41T,OELTT) 
EP221EXP(-11P042T•DELTT) 

C 
C C) SOLUTIONS 
C 

tiOCRSOCO•ER 
P0401PO4O•EP1-AP042T 11 (CRLA(J) ,(1-EP2)) 
tiONNOONO•EN 
DO3D004PEA 
010-00 
CTERMIEBOCO•AKOT/(AKAT-AKRT)*(ER-EA) 
DOm003CTERN 
NTERNIBOONO•AKNT/(AKATARNT)*(EN-EA) 

J 225 
J 226 
J227 
J 8 
J 229 

J322310 
J 232 
J 233 
J 234 
J 235 
J 236 
J 

27J 218 
J 239 
J 240 
J 241 
J 242 
J 243 

.)J 24;4 
J 246 
J 247 
J 248 
J 249 
J 250 
J 251 
J 252 
J 253 
J 254 
J 255 
J 256 
J 257 
J 258 
J 259 
J 260 
J 261 
J 262 
J 263 
J 264 
J 

;:: 
J 267 
J 2616 
J 269 
J 270 
J 271 
J 272 
J 273 
J 274 
J 275 
J 276 

277 
siJ 7 
J 279 
J 280 

PAGE 0005 

https://UZIE)**0.607/0E3TN(J).41
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0172 UDgpOoNTERw J 281 
017b BOTEWM=HNT/(UEPT1(J) 40 0.3048)*(1.-EA)/AKAT J 282 
0177 UD=OD•bOTE,Pn J 283 
017b PTERm=-PNET(J)0(1.-01)/AKAT J 284 
0179 00=00.PTERN J 285 
0180 4TERmr-CHLA(J)g.025*(1.-EA)/AKAT J 286 
0181 OD=OD•RTER.4 287 
018e 04(JJ*1)=DO jJ , 8 
0183 TTSUM=T5U4.TT J 289 
0184 DO=DOSAT(J)-UO J 290 
0182 STCOLIsCOLIDgExP1wC3LDIE(J)*DELTT) J 291 
0182 STCOLT=CU...TJ•Ex.)(-IDED1E(J)*OELIT) J 242 

C J 293 
C ZERO DO CALCULATION CHECKS J 294 
C J 295 

IF (uO.LE.0.1.ANU.T3.LT.TTSJA) TB=TTsJ4..0031 J 292 
0182 IF (TTSUM.LT.T8.AND.LF.EQ.1) GO TO 250 J 297 
0184 IF (00.LE.0.1.4440.7T504.LT.T9) GO TO 230 J 298 
0190 GO TO 260 
!:191 2,0 CALL ANER3d (J) j 3(1:2 
0192 2b0 CONTINUE J 301 
0193 IF (TTSUm.GE.T4.AND.KFLAG.E1.0) KFLAG=1 J 302 
0194 JJ=JJ*1 J 303 
0192 Cl(JJ)=DU J 
019b 01(JJ)=80C 10Z 
u197 D2(JJ)=8C0N J 306 
0198 PLICOL(JJ)=STCOLI J 3070 
01S0 PCTTOT(JJ)=STCJ,T J 308ul 

0200 X3IST(JJ)=x6 
0201 (IPLOT(JJ)ggTOT 11: 
0202 PLP04(JJ)=Pu4 J 311 
0203 IF (IFIN.L.T.60) GO TO 270 J 312 
0204 WRITE (PRIWT.320) TITLE J 313 
0202 WRITE (PRINT.340) J 314 
0206 IFINg13 J 315 
0207 270 WRITE (PRINT.330) J.XL.TTSUW.80C.8DN.D10.CTERMOTERM.BOTERM•PTERW. J 316 

1RTERM.STC3CT.STCOLI•DO.DO.P34 J 317 
0208 IFIN=IFIN*1 J 318 

C J19 
C J 12: 
C SAVE OLD 30D.AND DO TERMS F3R NEXT COMP. J 321 
C J 322 

0204 UOOLOgO0 J 323 
uel0 daCOLD=b0C J 324 
0211 PO4OLD-PO4 J 325 
0212 dDNOLDgE104 J 326 
0213 OLDCOI=STC0c1 327 
0214 ULDCOTsSTCOLT Jj 328 

C J 329 
C INICREMENT X AID XL AND LOOP J 330 

J 331 
0212 A=X-A85(OXPNT) J 332 
0216 XL=XL-UXPNIT J 333 
0217 IF (IFLAG.GT.0) GO TU 280 
0218 XTEMPgX5E3(J)-AC 13: 

TEST FOR SMALL GIST. CLOSE TO END OF SAREACH J 336 C 

https://IFIN.L.T.60
https://00.LE.0.1.4440.7T504.LT.T9
https://TTSUM=T5U4.TT
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0219 ENDRCH=DX0NT-XTEMP J 337 
022U IF (XTEMP.GE.-0.01) XTEMP=0.0 J 338 

C J 339 
C T4I5 IS A SIGNIF FUNICTION J 
C J 341 

0221 XTEMP=XTERP•UXPNIT/A8S(1KPNT) J 342 
0222 IF (XTEMP.LT.0.0) 5D TO 140 J 343 
0223 FLAG=1 J 344 
0224 A=XSEG(J) J 
0223 XL=XSEG(J) J 346 
0226 63 TU 140 J 347 
0227 290 IFLAGzU J 346 
0228 XLzXSEG(J) J 349 
0224 TSUMuTSUM•TT J 

C RESET SUBREACH TRAVEL TIME J 351 
0230 TT=0.0 J 352 
0231 290 CONTINUE J 353 
0232 RETURN J 354 

C J 
C J 356 
C J 357 

0233 310 FORMAT (//24X,35M LENGTH 0 TIME FOR ANOXIC ZONE = oF6.3•174 DAYS J 358 
1 (FROM TT = oF6.3,14H DAYS TO TT = oF6.397M DAYS )//) J 359 

0234 320 FORMAT (141,40X,19A4//57X•23HRESULTS OF COMPUTATIONS///52X•554 S J 
1U8REACH DEFICITS/54)(954(1RJ) J 361 

0233 330 FORMAT (1X•13,3X,F7.2,2X,F7.2,1X0F6.2,1X,F6.2,1X,F7.310X,F7.3,2A9F J 362 
17.3,2X,F7.3,2X,F7.3,2X,F7.3,2X,2(F10.0,1X),2(F6.2,1X),F6.2) J 363 

0236 340 FDPRAT (//IX,4HSU8-12X•81DISTAACE•2X•61TRAVEL,2X,SHCdODU,2Xg44N83D J 364CT) 
1.2X0MINITIAL,3X,4RCIOD•4X,14R4800,4X1748ENTMAL,2X,6HPMOTO.,3X,7HRE J 
2SPIRE,5XIISHTOTALI6X,511FECAL•5X•2000,5X,2HDO,5X1,3HPO4/1X•SIREACH,12 J 366 
3X1,44TIME04X,44CONCIP2X,411CONC,2X,74DEFICIT,IX•74DEFICIT,2X•7040EFICI J 367 
4T,2X,7MDEFICIT'eX,74DEFICIT,2WHOEFICIT,3X184COLIFORM•3X0HCOLIFD J 368 
5140,2X•7HOEFICITaX,4HCONCI03104HCONC/94A,4MCONC•7X,4NCONC/) J 369 

0237 ENID J 370-

https://XTEMP.GE.-0.01


		 	 		
	
	
		

		

	 	 	 	

		
		 	
	 	 	
	 	 	
	 	

	
	
	

 

 

	

		

5 

10 

15 

20 

25 

30 

35 

40 

45 

50 

55 

000 

-u4T-(4,. lv 0 

4001 

0003 

0004 
OUCO 
0005 

0007 

)-. 
0.j 

0000 
0004 
0010 
0011 
oole 
0013 

0014 
0013 
001b 
0017 
0010 
0014 
0020 
0021 
0022 

0023 
0024 
002D 
0025 

0021 
0021 
ouev 
003 

0031 

v L el NiT,c2N JAIL = /90/4 1:/A,/47 
It 
..J.-uuT1*4E. Nil.46.:N 
,JM4UN /L:=.1/ )45NJ.0.434D.FN)?0.7NDJUTT,4K3R4T,AKAAVT.4K'4J2i.4K 
lciiT.uRoNSTI, A4u4STv)T4J2.ST403 
LJRRUN /A'SJb/ CUdS41.0O3SC1.0O3SC2,C0i5CisCUd500,XMOD,AKAI,DOSAT, 
11CNT.t104•34T,AKRT•6)C.TT,X3•T3,30•XC,X4t4LA,LF,KFLAG,QT0T,CIJP5•ClJ 
2eST.C2JPST.C3JPST,4SEGOICUNSV•OXP4T•03S4I,035C1,0135C2,085C3•QTRI9, 
31CTV9CITHIB,C2TRH,C374IisJSEG,TTSJ4,C5T91,C5TR2,C57143•08530,IC03E 
4,,00PoNM0),NWASTE,ASTRT,IEN),ISW8AD,ISN'TITLEtIVITSW•ICD8OF,IRJNOF 
'Dt-490DC,L46.104.L403,1-4CleL4:2,LNC3,L42,DELTAQ•PTC1(2)•PTC2(2),TC3 
b(2),PTINC1(10)oPTIN:2(10)*PTINIC3(10),GRAPH,ITTIFO,LNORGNI,LNAMD49LN 
7432.L4403,STCOLI,STCOLT,3653R3,0135AAN,DdS402,085403,LNCOLI,L4COLT, 
51COLOP•Ob5C0L,U85C3T,XXSTRo4IPLOT•DEPTPT 
CDMMU4 /LC2/ DELA44,DEL432 
UIMENSION SKORG4(50), SKAM04(50), SK402(50), AAKAT(50) 
COMMON /SINK/ SKORGNI,SKAMON,SKNO2,AAKAT•SKORGT,SKAMNT,SKNO2T 

C vITRIFICATIJN CALCULATI04S REPROGRAMMED JAN 26,1979 
C 41= ORGNST 410= ORG43 K112 SKORGT K12= AKORGT 
C 42= AMONST 420= AMONO K22= SKAMMT K23= AKAMNT 
C N3= ST402 430= F4320 K332 51(402T K34= AKNO2T 
C440='44= ST403 F4J30 K448 AK433T 
C 

REAL K2MK1,K3MKI,K34K2,K44K1,K4MK2,K44K3,KA4K1,KAMK2,KAMK3, 
oKIKA,K2KA•KJKA 

C 
K2MK1= SKAM4T-SKO4GT 
K3MK1= SK402TSKURGT 
K3MK2= St(402TSKAMNT 
Koomicl= AK403TSKORiT 
Koo(?.... AK4037..•5KAMMT 
K4MK3= AK403T...SKNO2T 

C 
4=AKORGT•ORGN0/K2MK1 
d=AMONO•..A 
C=A•AKAMNT/K3041(1 
U=AMONO•AKAONT/K3MK2...41•AKAM4T/K3MK2 
L=F44020-.440404,AKA004T/K34K2C•A•AKAMNT/K3MK2 
F=CIDAKNO2T/K44K1 
G=AKAMNT•AKNO2Ted/(<341K2°K44K2) 
r1=-AKNO2T/K4MK311(-.44023•C•AKAMNT/K3MK2•3) 
AI=FN030-.7 5-4 

C 
LI=EXP(SKOMGT4,OELTT) 
L2=EXP(..-SKAMNT•OELTT) 
E3=EXP(.4514J2T23ELTT) 
C4=EXP(AKN33TIOLLTT) 

C 
C NITROGEN :OMPUNENTS CO4CENTRATIO4S 
C 

URO4ST=OR54J*E1 
AM045T2A•i1•dt2 
sTV.Z22 Cl":140•E2*E0E3 
sT433= F°11.WiEe•44,E3•41 2E4 

C 
C 4ITRIFICATIJN U3 0E7ICIT 
C 

LA=EXP(-A<AT•DELTT) 

PAGE 0001 

K 

K L 
fk 3 
K 4 
K 
K 6 
K 7 
K 8 
K 9 
K 
K 11 
K 12 
K 13 
K 14 
K 
K 16 
K 17 
K 18 
K 19 
K 
K 21 
K 22 
K 23 
K 24 
K 
K 26 
K 27 
K 28 
K 29 
K 
K 31 
K 32 
K 33 
K 34 
K 
K 36 
K 37 
K 38 
K 39 
K 
K. 41 
K 42 
K 43 
K 44 
K 
K 46 
K 47 
K 48 
K 49 
K 
K SI 
K 52 
K 53 
K 54 
K 
K 56 

https://45NJ.0.434D.FN)?0.7NDJUTT,4K3R4T,AKAAVT.4K'4J2i.4K


		 	 	 			

			
	 	
	 	
	 	
	 	

FORT4A4 IV G LEV:I- 21 NTRFCN -)ATE = 79074 11/39 / 4 7 

003C KAmKotAKAT-SKOWST K 
0033 KANKezAKAT-KAMNIT K 
0034 KAMK3AtAKAT-SK402T K 
UO3 12 (E1-..CA)/KA.4K1 K 
0030 (E2...EA)/KAMK2 K 
003/ K3KAg(E3-EA)/KA4K3 K 

C K 
0033 JEL4mNmAK444T 41 (440K1<A.841K2KA) K 
003/ OEL402=AKNO1T*(C•K1(A•01,K2K4*E4K3'(A) K 

C TEST FUR VALUES .LT. ZERO K 
004U 1 7 (STN03.0.0.0) STN0330.0 K 
0041 17 (57402.LT.0.0) STN0220.0 K 
004[ 17 (AMONST.,T.0.0) 40404ST20.0 K 
004i 17 (OWGNST.LT.0.0) DRSNIST=0.0 K 
0044 plETJHN K 
U040 ENID K 

PAGE 0002 

57 
Se 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 



	 	 		

		
	
	 	 		
	
	
	
	

	 	 	 	

	 	 	
	 	
						

	

 

	 		 	

	 	

	 		

	 	

0010 

0020 

0030 

0040 

0050 

FORTRA4 IV G LEVEL 21 PRPLJT JATt = 78181 08/51/31 PAGE 0001 

0001 SUBROUTINE PRPLOT L 1 
C lb mARC.1 73 L 2 

0002 IMPLICIT LOGICAL*1(M),L05ICAL*1(K) L 3 
0003 DIMENSION NSCALE(5), 434JS(26), X(1), Y(1) L 4 
0004 LOGICAL- 4'1 NOS(10)/ , 0 1 01'02'03'04'05'06.07'08'09'/ L 5 
0005 LOGICAL*1 IMAGE(1),CH,LA3EL(1),ER41,ERR3tER.45 L b 
0006 LOGICAL-11 1 VC,4C,FOR1(19)•F042(15),FOR3119)101C•BLomF,RF1 L 7 
0007 REAL*8 FOA1(3)•FUX2(2),F0X3(3) L 9 
0006 I4TEGER*2 VCR L 9 
0009 EJUIVALENCE (F0B1,F3X1), (FDR2,F0A2), (FOR3•FOX3), (VC,VCR) L 10 

14TEGER FILE L 11 
0011 DATA MC/".0/q4C/'*1/98L/"/,MF/iFe/04F1/1.', 6 12 
0012 DATA F0x1/ 0 (1xA1.F9 0.0 .2. 121 0 041) • I L 13 
0013 DATA FOX2/ 0 (IXAl. 9 1 0X121A1) '/ L 14 
0014 DATA FOX3/ 0 (140F .0.0 , F 0 0. ) iv L 15 
001, DATA VCR/24i.00/ L lb 
0016 DATA KPLOT1/.FALSE./.1(PLOT2ijALSE./ 6 17 
0017 DATA KA05:.KURD.KBOTGL/300 .FALSE./ L 18 

C L 19 
0016 ENITRY PLOT1(NSCALEOWILIoNS8ROIVLoNSiv) L 20 
0019 IFL=FILE L 21 

ERR1=.FAL5E. L 22 
0021 E9R3s.FALSE. L 23 
0022 LRRSE.FALSE. L 24 
0023 KPLOT1=.T4UE. L 25 

Y 0024 KPL0T2x.FAL5E. L 2b 
0 0022 N4=/A85(N1L) L 27 

0U2b NSHzIAIISINISOH) L 20 
0027 NV=IA8S(NVL) L 29 
0020 N5V=1/185(9StiV) L 30 
0029 NSCL=N5CALE(1) L 31 

IF (NNA0N54•64v0INSV.NE.0) GO TO 10 L 32 
0031 000LOTw.FALSE. L 33 
0032 ERR1s.TRUE. L 34 
0033 RETURN L 35 
0034 10 KPLOTs.TRJF. L 3b 
003D IF (NV.LE.25) G3 TO 20 L 37 
0036 KPLOTE.FALSE. L 38 
0037 ERR3m.TRUE. L 39 
0038 RETURN L 40 
0039 20 CONTINUE L 41 

NVMuNV-1 L 42 
0041 NVP=NV*1 L 43 
0042 NONIeNN•NSM L 44 
0043 NDMP*NOM*1 L 45 
0044 NOVOIV 41415V L 46 
0045 NOVPsNOV*1 L 47 
0046 NIMG*(NOMP*NOVP) L 48 
0047 IF (NOV.LE.1201 GO TO 30 L 49 
0048 KDLOT=.FALSE. L SO 
0049 ERR55.TRUE. L 51 

NETURN L 52 
0051 30 CONTINUE L 53 
0052 IF (N5CL.E0.0) GO T3 40 L 54 
0053 F5Y1110.** 045CALE(2) L 55 
0054 F5X1110. 4000 46CALL(4) L 56 

https://NV.LE.25
https://VCR/24i.00
https://IMAGE(1),CH,LA3EL(1),ER41,ERR3tER.45


		 	 		

	
	
	

	 	
	
	
	

	 	
	
	
	
	
	
	
	

 	
	 			 	
	 	

	 	
	

	 	
	
	
	
	
	
	

 
	
	
	
	
	
	
	

			 	
	
	
	
	
	

			 	
	
	
	
	

	

		
		 	 	
			
			 	

	
	
	
	

60 

70 

80 

90 

100 

110 

0060 

0070 

0080 

0090 

0100 

FoRplov Iv G LEVEL 21 PRPLOT JATE*Ig 78181 08/51/31 'AGE 0002 

0053 Irm4IN0(IA85(45CALE(3)).7)*1 L 57 

0056 IK2MINO(IA8S(NSCALE(5)).9).1 L 58 

0057 G3 TO 50 L 59 

005d 40 FSY=1. L 

0054 F5x=1. L 61 

IY=4 L 62 

0061 1)(24 L 63 

0062 30 F3141(10)=405(IY) L 64 

0063 NK241N0(1)(045V)-1 L 65 

0064 NS=NA-mINO(NA.120-40V) L 66 

0065 N9211-N5•4A L 67 

0065 11=46/10 L 6d 

0067 12248-11.10 L 69 

0068 F0R3(6)2N35(11•1) L 

0064 F9R3(7)2N35(12•1) L 71 
L 72FOR3(9)=NOS(NA.1) 

0071 IF (NV.6T.0) GO TO 70 L 73 
0072 00 60 J211.18 L 74 

0073 60 FOR3(J)28L L 75 
no74 63 TO 80 L 76 

0072 70 I1=4V/10 L 77 

0075 122NV-11.10 L 7b 

0077 FDR3(11)2405(I1o1) L 79 

007d FOR3(12)2NOS(I2•1) L 

0074 FDR3(13)=1F L 81 
L 821124SV/100 

0081 I32N5V-I1.100 L 83 

0082 12=13/10)--, L $4 
i-, 
o 0083 13213-12.10 L 85 

0084 F0R3(14)2405(11•1) L 86 

0082 F0R3(15)2405(12#1) L 87 

0086 F3R3(16)2405(13.1) L 88 

0087 FOR3(17)=4F1 L 89 
0088 FOR3(18)2F044(9) L 

0089 dO IF (KPLOT1) RETURN L 91 
KPLOTI2.T4uE. L 92 

C L 93 

0091 ENTRY PLOT2(IMAGE,X4AX.X414.Y4AX.Y4IN.FILE) L 94 

0092 IFL=FILE L 95 
0093 KPLOT22.74UE. L 96 
0094 IF (KPLOTI) GO TO 90 L 97 

0095 NSCL-0 L 98 

0096 N4=5 L 99 

0097 N5H=10 L 
0090 Nv=10 L 101 

0099 N5V=10 L 102 

GO TO 10 L 103 

0101 40 CONTINUE L 104 

0102 IF (KPLOT) GO TO 100 L 105 

0103 IF (ERR1) WRITE (IFL.300) L 106 

0104 IF (ERR3) wRITE (IFL.310) L 

010J IF (ERRS) wRITE (IFL.320) 1007d 

0106 HETURN L 109 

0107 100 Y4X=YNAX L 
010d 0.05(YNAK-YMIN)/FLOAT(NDH) L 111 

0104 0V2(XNAX-KNIN)/FLOAT(NDV) L 112 

https://13213-12.10
https://122NV-11.10
https://12248-11.10


	 	 	 	

	  

	

	 	

	

	 	

	

	 	

	

	 	

	

	 	

	

	 	

	

	 	

	

	 	

	

	

	

	

	

	

	

	

	

	
	 	   

	

	

	

	 	

	

	

	

	

	

	 	

	

		

	

	 	  

	

	

	

	

	

	
		
  

	

	

	

	

	

	

	
	 

	

	

	
 

	

	
	

	

	

	

	

	

	

	

	

	

	

	

	 	 	

	 	
	

	
	

0110 

0120 

0130 

0140 

0150 

0160 

FORT.444 Iv G LEVLL 21 PRPL3T DATE = 78181 08/51/31 PAGE 0003 

111 
0112 
0113 
0114 
011D 
0116 
011 7 
0110 
0114 

0121 
0122 
0123 
0124 
:,12., 
0126 
0127 
0128 
:12' 

0131 
0132. 
0133 
0134i-,

1-, 0136 
i-, 0136 

0137 
013w 
0139 

0141 
0142 
0143 
0144 
014 
0146 
0141 
0148 
0149 

0151 
ul5c. 
0153 
0154 
0155 
0156 
0157 
0158 
0159 

0161 
0162 
0163 

JD 110 I=1,NvP 
110 A3NOS(1)=(xmIN*FLOAT(CI-1)445V)41Dv)40FSx 

ua 120 I=1.N146 
120 14AGE(1)=31. 

DO 160 I=1.440444 
12=I•NUVP 
11=I2-NOV 
-40R=400(I-1.NSH).vE.0 
IF (KNHOR) GO TO 140 
00 130 J=11.I2 

150 I4AGE(J)=1C 
140 CJ4T1Nut 

u3 160 J=I1.12.N5V 
IF (KNHOR) GO TO 10 
14AGE(J)=4C 
0..) Tu 160 

150 I4AGE(J)=vC 
160 CONTINUE 

A4I41=x0.414-Jv/2. 
T4I41=YMINI-Je1/2. 
4ETURN 

C 
EATRY PLOT3(CH,K.Y.43) 
IF (KPL0T2) GO TU 180 

Ifo u4ITE (IFL.330) 
190 CONTINUE 

IF I.NOT.<RLUT) RETJRN 
I F (N3.3T.0) GO TO 190 
"(LOT=.FC.SE. 
w4ITE (IF-.540),540) 
RETURN 

19(1 u3 260 I=1.N3 
IF (DV) 210.200.210 

200 0.041z0 
00 TO 220 

210 CONTINUE 
OUMI=(X(11-xMIN1)/DV 

220 IF (OH) 2409230.240 
230 0JNes0 

GO TO 250 
240 CONTINUE 

UUM2*(Y(I)-YMINII/D4 
250 CONTINUE 

IF (OUM1.LT.O..OR.DuN2.LT.0.) GO TO 260 
IF (DUM1.3E.N0VP.OR.OU42.GE.NCINP) GO TO 260 
NX21•INTOUm1l 
NT=1•INT(OUm2) 
Ju(40HP-NY)*NOVP•NX 
IMAGE(J)=CH 

260 CONTINUE 
RETURN 

E'4TRY OLOT4(NL,LAdEL) 
ENITRy FPLOT4(NL.LASEL) 
IF (.NOT.KPLOT) RETJRN 
IF (.NOT.KPLOT2) GO TO 170 

L 11:L 
L 11D 
L lib 
L 117 
L 118 
L 119 
L. 120 
L 121 
L 122 
L 123 
L 124 

L.' 1:: 

L 127. 8L 
L 129 

L 13 301 
L 132 
L 133 
L 
11;Z 
L 136 
L 137 
L 138 
L 139 
6 140 

L 141 
L 142 
L 143 
L 144 
L 145 
L 146 
L 147 
L 148 
L 

1 
L 151 
L 152 
L 153 
L 154 
L 155 
L 156 
L 157 
L 158 
L 159 
L 160 
L 161 
L 162 
L 163 
L 164 
L 16D 
L 166 
L 167 
L 8 

https://LOT=.FC.SE
https://PLOT3(CH,K.Y.43
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FORTkAN IV G LEVEL 21 PRPLOT DATE 4 78181 08/51/31 PAGE 0004 

0164 JO 280 I=1.NONP L 169 
0165 IF (I.C1.4DAP.A40.Ki0T5L) G3 TO 290 L 
016b NL=9L L 17701 
0167 IF (I.LE.40 wL=LABEL(I) L 172 
016d 12.1.NOvP 
0164 I1=I2-NOV 
017u IF (MOD(I-1.NSH).E0.0.AND..40T.KORD) GD TO 270 L 1;: 
0171 w4ITL (IF'...,F042) 4L,(I443E(J),J=I102) L 176 
017e c70 TO 2d0 L 177 
017.1 210 CONTINUE L 178 
0174 0.1040=IYMX-.FLOAT(1-1)*DM)*FSY L 179 
u17 IF (I.L(.1•40r44) JRUNJaY4IN L 180 
0176 "'RITE. (IFL•FORI) WL,ORDNJ,(I4AGE(J),J=11,12) L 181 
017/ 280 CONTINUE L 182 
017d IF (KAdSC) GO TO 290 L 183 
017) bRITE (IF6,FUR3) (A8N3(J)+J=1,NVP) L 
180 290 kETuNN 0L In 

C L 186 
0181 ENTRY OMIT(LSW) 
019? owsc=m00(0w.2).E.1.1 L 1:: 
018i KuRD2moD(LSk•4).GE.2 L 189 
0184 KiOTGL=LSW.dE.4 L 190 
0185 kETuRN L 191 

C L 192 
C 3 

♦ r,
)--J 0186 300 FJRMAT (T5OSONE PL3T1 ARG. ILLEGALLY 0') 1119 
N.) 0187 310 FORMAT (T5.'NO. JF VERTICAL LINES >25') L 196 

0188 320 F3RMAT (750WIDTH OF GRAPH >121') L 197 
018* 330 FORMAT (T5OPLOT2 NJST BE CALLED') L 198 
0190 340 FORMAT (T5OPLUT3. ARG2 ) 0') L 199 
0191 E40 L 200-
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Orthophosphate-phosphorus Linear Runoff 

Linear Runoff Data 

Reaction Coeff., Reaeration Rates 

Depth, Area, Temp, Reaction Coeff., travel time1 Q, 

DO, Benthic, Chlor., Photo., Cons., Orthophosphate-phosphorus 

Carb., Nitr., Nitrogen-forms 

Observed Data 

Observed Data 

22 Initial Orthophosphate-phosphorus, Barometric Pressure 

Options, Initial Inputs 

Main Stem Title 

Streamflow Output 

Key Source Code Description 

Waste Source Output 

71 Waste Source Output 

Sub Reach Description Output 

Orthophosphate-phosphorus Linear Runoff 

A Linear Runoff Data 

Reaction Coeff. Reaeration Rates 

51 Q, Depth, Area, Temp, Reaction Coeff., travel time 

DO, Benthic, Chlor., Photo., Cons., Orthophosphate-phosphorus 

Carb., Nitr., Nitrogen-forms 

Observed Data 

Observed Data 

Output Headings Conc. 

I Initial Conc. Title No. 1, 2, 3 

l22 Initial Orthophosphate-phosphorus, Barometric Pressureyi 
Options, Initial Inputs 

1 Tributary Title 
114 
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Program Deck Setup Example 1 

Example illustrating the following options: 

a. Linear runoff input, 

b. conservative constituent input, 

c. nitrogenous BOD input, 

d. total- and fecal-coliform bacteria input, and 

e. orthophosphate-phosphorus input. 



						 	
	

	

		

	
	 	
	 	
	
	 	
	 	
		
		
		
		
		
		

	
	
	
		
				
	 			
					
			 	
					 	
		 				 	
						 	
	
	
	
	

		 	

	 		
		
		 	
		
	 	
	 	

		 			
	 	 		
		 	 		
	
	 		 	 		

	
	
	

	

			 	

1 TRI8JTARY TO ExAmPLE CREEK 
2 4 2 11 01 7.5 .5 5.2 8.0 9.0 .50 5. lb. 11. 
22 12. 30.0 
I TOTAL SUSPENDED SOLI)S 
P TSS 
3 6.b 4.5 iloo 10400 11. 
3 6.6 5.1 2700 3100 11.6 
3 5.5 3.5 700 27uu 15.0 
3 5.5 3.7 540 2100 
3 2.3 5.4 1k00 2100 34.4 
3 2.3 5.5 1900 2706 34.1 
32 5.0 6.5 11.0 
32 5.2 7.0 11.5 
32 13.5 5.0 2.2 
32 14.0 5.5 2.1 
32 10.2 7.3 1.0 
32 10.b 7.5 1.1 
41 
41 1". 2.5h 
41 6.1 4.57 
41 15. 11. 
42 2. 4. 2. 
4? 4.? 2o 2. 9. 2. 2.1 
42 6.7 2. 9. 2. 84. .5 
42 
51 

4oe 28 2. 
2.1 30. 24 

g. 2. 54. 
6.2.005.005 .05 

.2 
.2 .2 

Si 
51 

2.2 
.25 

2.3 102. 24 
2.3 102. 24 

5.3.035.03 
5.0.05 .05 

.07 

.07 
.3/ 
.011 

1.1 
..s 

.2 

.2 
.2 
.2 

51 4.3 1.4 76. 24 .20 .20 .07 4.7s 4.78 .2 .2 
52 .01 .07 
5? .02 .10 
Se .01 .07 
52 .01 .07 
A 
A 15. 11. 2. 1. 5. 12. 
A 
A 
A2 
A2 1.0 
A2 

6 1 K TRIO TO EXAMPLE CR 7.8 6.2 
6 2 K TRIO TO ExAMPLE CR 5.2 5.3 
6 3 K TRIO TO EXAMPLE CR 5.3 5.0 
6 4 K TRIO TO EXAMPLE CR 5.0 0.0 
6 1 K EXAMPLE CREEK 16.0 14.5 
5 2 K txAMPLE CREEK 14.5 5.3 
71 10677 AmEADdATERS 
71 20677 ATRIB CREEK 1 6.2 2.2 16.0 2.68 4.i 20 lb. 
71 30677 ATRIO CREEK 2 5.3 .25 6.1 4.57 1.5 24 64. 
71 40677 ACITY 1 STP 5.0 4.3 15.0 11.0 3.5 28 54. 
71 1 AmEANIATERS 
71 2 ATRIO CREEK IA 14.5 9.0 9.0 12.0 5.3 24 11.0 
72 
72 390 1100 
72 11 450 
72 4779 4779 
72 
72 ROO 1100 
KA U S GEOLOGICAL SURVEY 
0 1 .5 2.1 .02 14. 



		
		
		
		
		

 
 

			 	

	
	
	
	
	
	

	
		
			 	
				 	

8 2 4.2 2.3 .U4 44. 
8 3 6.0 c.3 .Ub 44. 
8 4 10.3 1.9 .14 40. 
8 1 3.0 1.7 .03 59. 
8 2 22.3 2.5 .15 60. 
1 ExiiRwLE CREEK 
2 2 0 01001 16. .5 11. 13. 5.6 3.00 .5 1. 15. 
22 15. 30.0 
3 15.0 5.6 100 200 14.0 
3 
3 

15.0 
13.0 

5.9 
4.7 

lig 
600 

300 
1100 

15.0 
22.0 

3 13.0 4.9 530 1200 23.0 
3 8.5 6.6 130 300 23.1 
3 
32 

8.5 
7.0 

6.7 
11.5 14.0 

200 400 22;5 

32 7.2 11.5 14.5 
32 4.4 8.7 2.b 
32 5.0 9.0 2.1 
32 1.0 7.3 2.1 
32 .9 7.2 2.4 
41 
41 9. 12. 
42 1. 10. 2. 
42 5.3 24 1. 10. 2. 11. 1. 
SI 1.68 100. 22 14.5 .20 .co .05 .4 .1 

co 51 
52 

9. 
.01 

2.5 150. 24 
.10 

,.3 .7C, .7u .ui .3 1.9 .8 .1 

52 .01 .10 
// 



Program Deck Setup Example 2 

Example illustrating nitrogen cycle modeling input. 



	

	

					

	

					

	

					

	

					

	

					

	

		 			

	

					

	

					

	

			 		

	

		 			

	

					

	

					

	

		 		

	

					

	

					

	

					

	

					

	

					

	

					

	

					

	

					

	

					
																		

	

					

	

					

	

					

	

					

	

					
					

	

					

	

					

	

					

	

					

	

					

	

					

	

					

	

					

	

					

	

					

	

					

	

					

	

					

	

					

	

					

	

					

	

					

	

					

	

					

	

					

	

		 			

	

					

	

					

1 CNATTAMOOCMEE RIVEk NIEsk ATL441A.GE0RGIA 
2 24 0100011 302.97 2.0 4. 0. .20 .02.007 .26 9.21150. 0. U. 
22 0. 29.92 
I 
I 
I 
P 
3 302.97 8.6 .32 .00 .004 .27 
3 302.97 8.3 .22 .01 .004 .29 
3 302.97 8.2 .13 .U6 .01 .29 
3 302.97 8.3 .13 .0h .01 .29 
3 302.97 9.7 .31 .00 .005 .30 
3 302.97 10.2 .22 .00 .u05 .27 
3 302.97 11.2 .10 .01 .01 .26 
3 302.91 9.7 .22 .03 .ul .26 
3 302.97 9.4 .17 .03 .005 .25 
3 302.97 8.8 .25 .04 .01 .26 
3 302.97 8.8 .22 .02 .004 .28 
3 302.97 4.6 .13 .02 .005 .27 
3 302.97 8.8 .01 .U1 .29 
3 298.77 8.3 3.2 2.1 .04 .27 
3 298.77 8.1 2.9 1.9 .03 .27 
3 298.77 Men 2., 1.7 .04 .30 
3 298.77 7.8 2.0 1.4 .03 .29 
3 298.77 7.8 2.1 1.4 .03 .30 
3 298.7, 8.0 3.2 1.7 .04 .29 
3 296.77 8.1 4.2 1.2 .05 .27 
3 298.77 8.6 3.0 2.3 .04 .28 
3 298.77 8.7 3.0 2.4 .04 .27 

i-. 3 298.77 8.6 2.8 2.1 .04 .27 r.) 3 298.77 8.5 3.0 7.2 .n4 .,,c o 3 298.77 7.9 2.8 2.0 .04 .26 
3 298.77 9.1 2.0 1.5 .03 .29 
3 294.65 7.0 3.2 2.2 .14 .41 
3 294.6, 7.0 3.0 2.1 .13 .38 
3 294.65 7.0 2.9 1.v .14 .40 
3 2114.65 6.8 2.7 1.2 .13 .42 
3 294.5 6.7 2.0 1.3 .11 .39 
3 294.65 6.7 2.0 1.2 .11 .39 
3 294.65 6.8 0.0 1.4 .12 .42 
3 294.65 7.1 4.0 2.1 .16 .41 
3 294.65 7.6 3.5 2.1 .15 .41 
3 294.65 7.5 3.0 1.9 .15 .44 
3 294.65 7.6 2.7 1.9 .13 .37 
3 294.65 7.0 2.0 1.4 .10 .38 
3 286.07 5.7 2.4 1.6 .13 .56 
3 286.07 5.7 2.9 1.d .12 .56 
3 286.07 5.7 2.7 1.9 .13 .60 
3 286.07 5.7 2.6 1.8 .12 .57 
3 286.07 5.6 2.4 1.5 .11 .54 
3 286.07 5.8 2.3 1.4 .10 .51 
3 286.07 5.7 1.9 1.3 .09 .54 
3 286.07 5.5 1.9 1.2 .10 .58 
3 286.07 5.6 2.2 1.2 .11 .61 
3 286.07 5.9 2.7 1.7 .13 .59 
3 286.07 5.6 2.9 1.8 .14 .59 
3 286.07 5.4 2.3 1.6 .12 .56 
3 281.79 5.7 1.6 1.1 .09 .67 
3 241.79 5.6 1.9 1.5 .11 .68 3 281.79 5.0 2.3 1.8 .12 .68 
3 281.79 4.7 2.7 1.8 .12 .62 



	

			 		

	

			 		

	

					

	

					

	

					

	

					

	

		 			

	

					

	

					

	

		 			
		

	

	 		

	

					

	

					

	

		 			

	

					

	

					

	

			 		

	

			 		

	

				 	

	

			 		

	

		 			

	

				 	

	

			 		

	

		 			

	

					

	

			 		

	

					

	

				 	

	

					

	

			 		
	 					

	

				 	

	

				 	

	

			 		

	

					

	

		 			

	

				 	

	

		 			

	

			 		

	

					

	

					

	

				 	

	

			 		

	

			 		

	

			 		

	

			 		

	

		 		 	

	

					

	

					

	

				 	

	

					

	

		 		

	

			 		

	

					

	

			 		

	

			 		

	

					 

	

			 		

	

					

	

					

	

					

3 261.79 4.7 2.4 1.6 .11 .67 
3 281.79 ,,..7 2.4 1.5 .10 .63 
3 281.79 4.8 2.2 1.3 .10 .65 
3 281.79 4.8 2.0 1.1 .09 .65 
3 281.79 4.9 1.9 1.2 •10 .64 
3 281.79 4.8 2.4 1.4 .11 .70 
3 281.79 4.7 2.5 1.5 .12 .73 
3 275.81 4.7 1.2 .82 .0 .75 
3 275.81 4.8 1.6 1.0 .10 .75 
3 275.81 4.6 2.0 1.3 .11 .78 
3 275. 4.4 2.3 81 1.5 .11 .79 
3 275.11 4.3 2.5 1.6 .11 .76 
3 275.81 4.2 2.2 1.4 .10 .75 
3 275.11 4.4 2.0 1.3 .10 .74 
3 275.81 4.4 1.1 1.1 .09 .76 
3 275.81 4.4 1.8 1.0 .09 .76 
3 275.81 4.4 1.8 1.0 .09 .78 
3 271.19 5.3 1.0 1.1 .09 .dd 
3 271.19 4.6 I.. .67 .0o .d3 
3 271.19 4.8 1.8 .75 .08 .82 
3 271.19 4.7 2.1 .78 .08 .92 
3 271.19 0.6 2.2 1.0 .10 1.0 
3 e71.1, 4.e 1./ 1...$ .11 .63 
3 271.19 4.5 2.0 1.3 .11 .76 
3 271.19 4.3 1.9 1.3 .10 .77 
3 271.19 4.4 1.5 1.2 .10 .84 
3 271.19 4.5 1.6 1.1 .0o .87 
3 271.19 4.2 1.3 .92 .09 .83 
3 265.66 5.2 1.8 1.2 .13 .97 

t--. 3 265.66 5.3 1.2 .86 .10 1.0 tv 
i--, J 2b5.00 5.5 1.3 .73 .1j, .v0 

3 265.66 6.1 1.1 .9 .09 .91 
3 265.66 5.7 1.2 .63 .1u .90 
3 265.66 5.6 1.3 .82 .12 .98 
3 265.66 5.5 0.0 1.1 .12 .98 
3 265.66 4.6 1.8 1.2 .13 .97 
3 265.66 4.7 1.6 .88 .10 1.0 
3 265.66 4.4 1.6 1.0 .12 .88 
3 259.85 5.7 1.2 .60 .09 1.01 
3 259.65 5.6 1.0 .74 .10 1.0 
3 259.85 5.4 .80 .75 .10 1.0 
3 259.85 5.4 .93 .70 .10 1.1 
3 259.85 5.4 .97 .63 .09 1.11 
3 259.15 5.8 1.0 .52 .09 .91 
3 259.85 5.7 1.2 .50 .08 1.02 
3 259.85 6.1 1.3 .45 .08 1.02 
3 259.85 6.4 1.0 .59 .11 1.09 
3 259.15 6.3 .96 .69 .12 1.09 
3 259.85 6.1 1.2 .82 .12 .98 
3 259.85 5.4 2.3 .94 .12 .98 
3 259.85 4.5 1.3 .90 .11 .99 
3 259.85 4.5 .80 .10 1.0 
3 246.93 5.6 .79 .20 .07 1.13 
3 246.93 5.5 .7d .22 .07 1.13 
3 246.93 5.6 .18 .28 .08 1.32 
3 246.93 5.8 .73 .35 .09 1.31 
3 246.93 5.5 .54 .45 .09 1.21 
3 246.43 5.5 .49 .41 .09 1.21 
3 246.93 S.2 .86 .39 .09 1.31 
3 246.93 S.3 .95 .34 .08 1.32 
3 246.93 5.3 .96 .28 .04 1.22 



	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

3 235.46 7.7 .55 .24 .Od 1.ee 
3 235.46 7.6 .54 .17 .07 1.23 
3 235.46 8.1 .55 .15 .07 1.13 
3 235.46 7.8 .63 .15 .08 1.13 
3 235.46 
3 235.46 

7.9 
8.2 

.57 

.62 
.16 
.19 

.0d 

.09 
1.22 
1.22 

3 235.46 7.7 .60 .24 .10 1.21 
3 235.46 7.1 .63 .26 .10 1.20 
3 235.46 6.3 .5u .27 .09 1.30 
3 235.46 6.4 .24 .07 1.41 
3 235.46 6.9 
32 3.3 
32 4.0 

32 5.0 
32 3.6 
32 4.4 
32 4.1 
32 3.d 
32 4.7 
32 3.5 
32 4.3 
32 4.0 
32 3.3 
32 
32 14.0 
32 1S.0 
32 15.0 
32 9.6 
32 14.0 
32 17.6 
32 14.3 

cv 32 15.5 
32 14.5 
32 16.0 
32 11.0 
32 
32 
32 12.4 
32 14.2 
32 14.5 
32 17.0 
32 11.0 
32 12.0 
32 11.4 
32 17.S 
32 15.5 
32 18.0 
32 12.0 
32 
32 11.5 
32 13.6 
32 13.0 
32 11.0 
32 9.0 
32 12.0 
32 10.0 
32 0.0 
32 10.5 
32 12.0 
32 
32 



 
	 

	

 
 

	

 
	

 

	

	
	
	
	 

	 

	

	

	 
 
 
	

 

 
 
 

	 
	

	
 
	

	
 
	
	

 
 
	

32 8. 
32 11.4 
32 9-5 
32 10.0 
32 8.d 
32 10.2 
32 11.5 
32 14-5 
3Z 
32 
32 
32 8.0 
32 10.0 
32 11.0 
32 10.') 
32 10.0 
32 10.0 
32 10.5 
32 10.5 
32 7.b 
32 
32 9.b 
32 9.5 
32 7.7 
32 6., 
32 
32 7-4 
32 9.5 
32 9.0 
32 10.0 
32 10.5 
32 8.0 
32 10.5 
32 8-0 
32 8.0 
32 8.0 
32 8.1 
32 8.5 
32 9.2 
32 8.0 
32 10.0 
32 8.0 
32 8.5 
32 5.8 
32 6.8 
32 7.9 
32 8-1 
32 8.'3 
32 7.0 
32 7.b 
32 6.3 
32 7.2 
32 6.5 
32 7.5 
32 6.3 
32 T.') 
32 8.0 
32 6.4 
32 6.0 
32 7.1 
32 S. 



	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	
	

	

	

	

	

	

	

	

	

	

	

	

		

	

		

	

		

				
				
		 		

	

			

	

			

	

			
		 		

	

		 	

	

			

	

			

	

			

	

			

	

			
			

	

			

	

			

	

			

	

		 	

	

			
			

	

			

	

			

32 6.6 
32 7. 
32 7.e 
32 5.1 
32 7.1 
32 4./ 
32 6.6 
32 4.2 
32 6.*3 
32 7.2 
32 5.7 
32 4.b 
32 4.4 
32 
41 U. 
41 0. 
41 7. 
41 67• 
41 81. 
41 % 
41 5. 
41 86. 
41 27. 
41 6. 
41 5. 
41 11. 
41 4. 
41 4. 
41 4. 
41 4• 
41 4. 

tv 41 4. 
• 41 4. 

41 4• 
41 4. 
41 3. 
41 4. 
41 3. 
42 0.0 00 
42 0.0 00 
42 6.7 22 
42 .7 22 
42 1.2 24 
42 4.0 22 
42 dod 22 
42 .7 21 
42 3.1 23 
42 7.5 22 
42 7.7 22 
42 3.9 22 
42 8.0 21 
42 8.6 20 
42 8.8 21 
42 8oL 20 
42 8.4 21 
42 9.0 21 
42 8.6 21 
42 8.8 21 
42 8.2 22 
42 8.9 22 
42 6.8 21  

0. 0. 0. 0. 0. 
0. O. 0. O. 0. 
0. .41 .12 .02 .03 
0. 14.2 10.4 .02 .02 
0. 20.8 14.5 .01 0. 
0. 13.0 2.9 .04 .28 
0. .45 .04 .01 .67 
0. 10.4 13.2 .0d .04 

16.00 14.0 .01 .01 
.54 .16 .02 .44 
.53 .05 .01 .23 
6.92 5.80 607 .78 
.44 .08 .03 .67 
.36 .01 .01 6 44 
.26 .02 .01 .44 
.15 .02 .01 .18 
.22 .01 .01 .37 
.00 .02 .01 .23 
.18 .02 .01 .19 
.19 .02 .01 .14 
.14 .06 .01 .21 
.13 .02 .01 .40 
.40 .03 .01 .50 
.21 .01 .01 .25 



		
					 		
			 			
		 			 		
				 		 	
				 			
							
							
							
			 		 		
				 		
				 	
						
		 				
						
					 	  
				 		
			 			
		 			
		 			 	
					 	
							
			 		 	
				 		
			 		
	 		
	 	
	 	
	 		
	
	
	
	
	 	
	
	
	
	 	
	 	
	 	
		
	 	
	
	
	
	
	
	 			
	
	 	
	 	
	 	
	 	
	 	
		
	 	
	 	
	 	
	
	
	

42 8.4 22 
SI O. 4.3 1045 21300.62 .00 .00 0. .30 .32 2.5.005 3.35 
51-110. 6.0 1212 21300.56 .00 .00 0. .30 .32 2.5.005 .098 
SI 84. 5.6 1131 21300.52 .00 .00 u. .30 .32 2.5.005 .062 
51 16. 4.7 1316 21300.24 .00 .Uu 0. .30 .32 2.5.005 .343 
51 130. 3.1 648 21297.50 .13 .16 0. .30 .32 2.5.005 3.34 
51 7.4 5.5 880 27295.13 .13 .16 0. .3u .32 2.5.005 2.36 
51 21. 2.6 497 27294.28 .13 .lo 0. .30 .32 2.5.005 .737 
il 14. 5.3 864 27291.60 .13 .16 0. .30 .32 2.5.005 2.59 
51 18. 5.4 880. 27291.57 .13 .16 0. .30 .32 2.5.005 .029 
51 16.5 6.3 995. 27288.58 .13 .16 U. .30 .32 2.3.005 2.72 
51214. 4.5 850. 26283.78 .19 .16 0. .30 .32 2.5.005 5.05 
'1 7.3 6.81414. 26263.54 .19 .16 J. .30 .32 2.5.u05 .199 
51 19. 5.71106. 26283.27 .19 .16 0. .30 .32 2.5.005 .290 
51 21. 5.71226. 26281.47 .19 .16 0. .30 .32 2.5.005 1.84 
51 26. 4.81157. 26275.95 .19 .16 0. .30 .32 2.5.005 ').8 7 
51 40. 5.01145. 26274.49 .19 .16 0. .30 .32 2.5.005 1.60 
SI 16.5 5.61434. 25273.46 .19 .16 0. .3u .32 2.5.005 1.14 
51 95. 4.71199. 25267.34 .19 .16 0. .30 .32 2.5.005 b.32 
51 19. 2.8 832. 25261.72 .19 .16 0. .30 .32 ?.5.005 4.44 
51 52. 4.71114. 24261.25 .19 .16 0. .30 .32 2.5.005 .401 
51 30. 3.0 755. 24250.87 .19 .16 0. .30 .32 2.5.005 10.0 
51 27. 3.9 991. 25244.89 .19 .16 U. .30 .32 2.5.005 S.08 
51 10. 4.31294. 26236.51 .19 .10 0. .30 .32 2.5.005 10.4 
51 65. 6.62185. 26235.46 .19 .16 0. .30 .32 2.5.005 1.65 
52 .30 .65 2.5 1.34 
52 .30 .65 2.5 1.34 
52 .30 .65 2.5 1.34 
S2 .30 .65 2.5 1.34 
52 .30 .65 2.5 1.34 
52 .30 .65 2.5 1.52 
52 .30 .65 2.5 1.52 
52 .30 .65 2.5 1.52 
52 .30 .65 2.5 1.u7 
S2 .30 .65 2.5 1.07 
S2 .30 .65 2.5 1.05 
S2 .30 .65 2.5 1.05 
S2 .30 .65 2.5 .66 
S2 .30 .65 2.5 .d6 
S2 .30 .65 2.5 .47 
52 .30 .65 2.5 .29 
S2 .30 .65 2.5 .31 
52 .30 .65 2.5 2.03 
S2 .30 .65 2.5 2.99 
S2 .30 .65 2.5 1.76 
S2 .30 .65 2.5 2.36 
52 .30 .65 2.5 2.73 
SP .30 .65 2.5 1.91 
52 .30 .65 2.5 1.50 
6 I 68EGINNING OF STUDY 302.97 300.62 
6 2 GATLANTA WTR WITHDRw 300.62 300.56 
6 3 OPEACHTREE CREEK 300.56 300.52 
6 4 6CU88 COUNTY EsTP 300.52 300.24 
6 5 OR.N. CLAYTON WTP 300.24 297.50 
6 6 OPHOCTOR CREEK 297.50 295.13 
6 7 GvICKAJACK CREEK 295.13 294.17 
6 8 6SOUTH COOd reTP 294.26 291.50 
6 9 eJTOY mTP 291.60 241.57 
6 10 0UTOY CREEK 291.57 288.58 
6 11 GS8EETWATER CREEK 288.58 283.58 
6 12 *CAMP wTP 283.58 283.54 



	
	 
	
	
	
	
	
	
	
	 
	
	

 
				  
	 		 
			
		
	 		

	 	 			
			
	 		
	 		

	

	 
	 	
	 		
	 		
	 		
	 		

	

		 

	

		 
	 	 	
	 		
	 		
	 		
		

				
				
				
		 	
		 	
			
				
			
		
				
		 		

		 		
		 		
			 	
			 	
				
				
				
				
		 		
		 		
				
			 	

			 	

6 13 GCA4P CREEK 283.54 283.e7 
6 14 6OLEP CREEK 283.27 261.47 
6 15 GANNAwAKEE CREEK 281.41 275.45 
6 16 GdLAR CREEK-I56 275.45 274.49 
6 17 G3LAR CREEK--70 274.49 273.46 
6 18 GUOG CHEEK 273.4b 267.34 
6 19 GrouL.F CREEK 267.34 261.72 
6 20 GSNAKE CREEK 261.72 261.25 
6 21 GCLOAR CREEK 261.25 250.47 
6 22 GeHOOPING CREEK 250.47 P44.99 

23 GP140( r4FEK ?A*.'!Q 236.51 
6 24 GCEWTRALHACHEE C.4EEK 235.51 235.46 
71 2 677G5ATLAmTA wIR WITHORW 300.62 -110 

21 
71 3 677GSPEACHTREE CREEK 300.56 64 7 61eec 
71 4 67753C366 15 57 .1 e 
71 5 677GSR.M. CLAYTUNI WTP 300.24 130 61 

14:20 2e4e 
295.13 

71 6 677GSPROCTOR CREEK pv1.50 7.4 50 • 
71 7 677GSNICKAJACK CREEK 21 3 8.6 ee 
7! 9 ...,73souT6 CJ65 4T 3 244.11 14 8S• .7 21 
71 9 677GSUT0Y doTP 241.60 13. 27. 3.1 23 
71 10 b77GSUTOY CREEK 241.57 15.5 6. 7.5 22 
71 11 677GSSwEETwATER CHEOC 286.54 214. 5. 7.1 22 
71 12 477G5CA4P Fa-) 213.53 7.3 11. 3.4 22 
71 13 677GSCAMP CREEK 283.54 1/.4. 8.0 21 
/1 14 o77GSDEEP CREEK 283.27 21. 4. 8.5 20 
71 15 677GSANNEEwAKEE CREEK 281.47 25. 4. 8.5 el 
71 16 677GSBEAR CREEK-166 215.45 40. 4. 9.e eu 
71 17 677GSBEAR CREEK-70 214.44 15.5 4. 8.4 21 
71 18 6776SDOG CREEK 273.46 45. 4. 4.0 21 
71 19 b776SwOLF CREEK Po7.34 14. 4. 8.5 21 

ry T1 20 6f7GSc-NAKt C4EErn 21=1.7? '4 • 

71 21 677GSCEDAR CREEK 2b1.25 30. 4. 8.2 ee 
71 22 677GSwH00PING LREEK P50.87 27. 3. 8.4 22 
71 23 677GSPINK CREEK 244.84 10. 4. 8.9 21 
71 24 617G5CENTRAL1ACHEE CREEn 230.51 65. 3. 8.4 22 
72 U. 0. J. 0. 
72 0. 0. U. 0. 
72 .41 .12 .U2 .03 
72 14.2 10.4 .02 .02 
72 20.8 14.5 .01 0. 
72 13.0 2.9 .04 .28 
72 .46 .04 .01 .67 
72 20.4 13.2 .08 .04 
72 16.0U 14.0 .01 .01 
72 .54 .16 .02 .44 
72 .o3 .05 .01 .P8 
72 6.92 5.80 1.75 .78 
72 .44 .08 .03 .67 
72 .36 .01 .01 .44 
72 .28 .02 .01 .44 
72 .15 .02 .01 .18 
72 .22 .01 .01 .37 
72 00. .02 .01 .23 
72 .18 .02 .01 .18 
72 .19 .02 .01 .19 
72 .14 .06 .01 .21 
72 .13 .02 .01 .40 
72 .40 .03 .01 .50 
72 .21 .01 .01 .25 
K6 US GEOLOGICAL SURVEY. WATER RESOURCES DIVISI044ATLAWTA.GE0R6IA 
8 1 1150 4.3 1.10 243 



	
	
	
	
	
	
	
	
	
	

	

8 2 lobo 
9 3 1124 
9 4 1140 
6 S 1270 
8 6 1277 
9 7 129s 
9 d 1312 
9 9 133^. 
9 10 1346 
9 11 1560 
8 12 1568 
9 13 1687 
4 14 1608 
8 15 1834 
d 16 1674 
6 17 1690 
8 18 1765 
9 19 1806 
8 20 1856 
8 21 1686 
9 22 1913 
9 23 1923 
6 24 1988 
// 

6.0 
5.6 
4.7 
3.1 
5.5 
e.h 
5.3 
5.4 
6.3 
4.5 
6.4 
5.7 
5.7 
4.4 
5.0 
5.6 
4.7 
2.8 
4.7 
3.0 
s.9 
4.3 
8.6 

.v5 202 
1.ue eo2 
.1/ 29C 
1.17 204 
1.31 ms0 
>.J1 447 
1.ii 064 
1.,i 163 
1.35 14? 
1.54 15v 
1.11 20J 
1.43 194 
1.31 215 
1.41 241 
1.46 224 
1.18 256 
1.49 eSi 
2.1/ 2,1.7 
1.67 237 
2.10 2Si 
1.♦3 2,6 
1.44 301 
.41 331 





E. OUTPUT EXAMPLES 
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Output Example 1 showing model output 

using program deck setup example 1. 

Example illustrating the following options: 

a. Linear runoff computations, 

b. conservative constituent computations, 

c. nitrogenous BOD computations, 

d. total- and fecal-coliform bacteria computations, and 

e. orthophosphate-phosphorus computations. 
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STEADY STATE wATER QUALITY MODEL 

GuLF CAST lvDROSCIENCE CENTER 

U. S. GEDLOGICAL SURVEY 

DATE OF LAST REVISION. FEBRUARY 1978 

TRI3uTARv TO EXAMPLE CREEK 

NJMBER OF SUBREACHES FOR THIS PROBLEM = • 

PRImTING INTERVAL (MILES) = 0.500 

STARTING DISTANCE (NILES) = 7.600 

INITIAL GOOD Goose (44/L) AT sfARTINt; DISTANCE 5.100 

INITIAL N800 CONC (M6/L) AT STARTING DISTANCE 8.000 

DO CONC OWL) AT STARTING DISTANCE s 1.000 

INITIAL PmoSPRATE CONC (MG/L) AT STARTING DISTANCE s 12.000 

INITIAL TOT. COLIF. CONC IN0N/10004L) AT STARTING DISTANCE 

INITIAL FEC. COLIF. CONC (MPN/100ML) AT STARTING DISTANCE = 

STREAMFLOR (CFS) AT STARTING DISTANCE s 0.500 

16000. 

5000. 

TOTAL SUSPENDED SOLIDS a 11.00 



	

T14130'491, TO EKAMPLe. CREEK 

SUcIREACP1 LINEAR RUNOFF OAT& 

30 PO4 
(CrS) (046/0 (MG/L) (M6/0 046/0 (46/0 046/0 (M6/0 

JdREACR 0 C800 R300 TSS 

1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
2 3.00 15.0 11.0 2.0 15.0 0.0 0.0 1.0 
3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
.. v.v 0.0 0.0 0.0 0.0 0.0 0.0 0.0 



	

REACI DESCRIPTION DATA ( MAJOR TRIBUTARIES &NJ MAIN STEM ) 

SudREACm CODE NA4E BEGIN END 
(MILE) (MILE) 

1 K TRH TO EXAMPLE CR 7.60 b.20 
2 K TRIO TO =XAMPLE CR 6.20 5.30 
3 K TRIO TO EKAMPLE CR 5.30 5.00 
4 K TRId TO EXAMPLE CR 5.00 0.0 
A K EXAMPLE CREEK 16.00 14.50 
2 K EXAMPLE CREEK 14.50 5.30 

KEY: COJE 

A ROCKY BOTT3M-POOL RIFFLE-LIGIT vEGETATION 
8 HUCK'', BOTTOM-POOL RIFFLE-MEDIUM VEGETATION 
C ROCKY 8OTT3m-POOL RIFFLE-4EAvY VEGETATION 
D ROCKY BOTTOM-CHANNEL CONTROL-LIGHT VEGETATION 
E ROCKY BOTTOM-CHANNEL CONTROL-MEDIUM VEGETATION 
F ROCKY HOTT34-CHANNEL CONTROL-HEAVY VEGETATION 
6 MUD BOTTOM-POOL RIFFLE-LIGHT VEGETATION 
H MUD BOTTOM-POOL RIFFLE-MEDIUM VEGETATION 
I MUD BOTTOM-POOL RIFFLE-HEAVY VEGETATION 
J MUD BOTTOM-CHANNEL CONTROL-LIGHT VEGETATION 
K MUD BOTTOM-CHANNEL CONTROL-MEDIUM VEGETATION 
L MUD ROTTOm-CHANNEL CONTROL-HEAVY VEGETATION 



	

	

		

	

WASTE SOJRCE AND mINU R TRIBUTARY DA TA 

SUBREACH DATE CODE NA4f MILE 0 CBOD N800 DO TEMP TSS 
LOCATIOi (CFS) (MG/L) (MG/L) (MG/L) (DEG. C) (MG/L) (MG/L) (MG/L) 

1 06/77 A READwATERS 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
2 06/77 A TRIB C4EE( 1 6.20 2.2 16.0 2.7 4.8 20.0 16.0 0.0 0.0 
3 06/77 A TRIB CREEK 2 5.30 0.3 6.1 4.6 1.6 24.0 64.0 0.0 0.0 
4 06/77 A CITY 1 STa 5.00 4.3 15.0 11.0 3.5 28.0 54.0 0.0 0.0 
1 / ft riLAuwATERS 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
2 / A T4I9 CREEK lA 14.50 4.0 9.0 12.0 5.3 24.0 11.0 0.0 0.0 

Kee': SOUMCE GLIDE 

A U S GEOLOGICAL SURVEY 



	

	 	 	 	
	 	 	

AVERAGE 4EACH STREAMFL 011 DATA ( MAJOR TRIBJTARIES AND MAIN STEM ) 

SU3REACH AVERAGE Q AVERA3E DEPTH AVERAGE VELOCITY AVERAGE WIDTH 
(CFS) (FEET) (FEET/SEC) (FEET) 

1 0.5 2.1 0.02 14.0 
c 4.2 2.3 0.04 44.0 
3 5.0 2.3 0.06 44.0 
4 10.3 1.4 0.14 40.0 
1 3.0 1.7 0.03 54.0 
e 22.3 2.5 0.15 60.0 



		 	

	 	
	 	

TRIJuTARy TO EXAMPLE CREEK 

I NPUT PARAMETERS 

CONCENTRATIONS(MG/L) OF --

SudHEACH CARBONACEOUS ULT. dOD VITROGE4OUS 800 DO DEFICIT PHOSPHATE TOT.COLIF. FEC.COLIF. 

1 
2 

0.0 
16.000 

0.0 
2.680 

0.0 
4.813 

0.0 
2.100 

0. 
1100. 

0. 
390. 

3 6.10u 4.570 1.610 0.500 460. 11. 
11.000 3.480 0.200 4780. 4780. 

DIRECT 3ISCHAHGES(L8/DAY) OF --

Su8REACH CARBONACEOUS JLT. 80u NITROGENOUS 80 00 DEFICIT PHOSPHATE 

1 0.0 0.0 0.0 0.0 

2 
3 
4 

0.0 
0.0 
0.0 

0.0 
0.0 
0.0 

4.813 
1.610 
3.480 

0.0 
0.0 
0.0 



	
	
	

	 	 	 	 	
	 	 	 	

TRIdUTARy TO EXAMPLE CREEK 

SUBREACH NET PHOTOSYNTHETIC DO PRODUCTION SENTNIC 00 DEMAND 
ING/L/DAY) (G/S0 Al/DAY) 

1 2.000 2.000 
2 2.000 2.000 
3 2.000 2.000 
4 2.000 2.000 

tiEONIE TRY 

SUOREACM FLOW CHANGE 
(CFS) 

A4EA 
(SaFT) 

DEPTH 
(FT) 

TEMP 
(DEG.CENT) 

ENO MI 
(MI) 

1 0.0 30. 2.10 244.00 6.20 
2 2.2 102. 2.31 24.00 5.30 
3 
♦ 

0.3 
♦.3 

102. 
76. 

2.30 
1.90 

24.00 
24.00 

5.00 
e.o 



	

	 	 		 	 	 	

	 	 	 	 	 	

TRIduTARy TO EXAMPLE CREEK 

REACTION COEFFICIENTS(/0Ar) 

5UdoEACH K4 KO KN KCOLF KCULT KP041 KP042 

1 0.005 0.005 0.050 0.200 0.200 0.010 0.070 
z 0.035 0.035 0.070 0.200 0.200 0.020 0.100 
3 0.050 0.050 0.070 0.200 0.200 0.010 0.070 
• 0.200 0.200 0.070 0.200 0.200 0.010 0.070 

TERPERATURE CORRECTED REACTION COEFFICIENTS (/DAY1 

SUBREACH KR KD KM KA KP041 KP042 

1 
2 

0.006 
0.042 

0.006 
0.042 

0.071 
0.099 

0.522 
0.775 

0.014 
0.028 

0.099 
0.161 

i 0.060 0.060 0.099 0.957 0.016 0.099 
4 0.240 0.240 0.099 2.198 0.014 0.099 



	

THISUTArty TO EXAMPLE CREEK 

SUBMEACM DO SATD4ATION 
IMG/L) 

1 8.310 
2 8.310 
3 8.310 
• 8.310 



TRIBUTARY TO EXAMPLE CREEK 

OBSERVED MEASL)REP4 E N T S 

DISTA4CE DO CONC T5S CBODU NBODu ORG-N Nm3-N 402-41 NO3-4 TOTAL FECAL PO4 

(MI) (m/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (mG/L) (MG/L) (mG/L) COLIFORM COLIFORm (mG/L) 

6.80 4.50 11.b0 0.0 0.0 5.00 5.50 0.0 0.0 0.0 0.0 10900. 3100. 11.00 

6.80 
5.5u 
5.5u 

5.10 
3.50 
3.70 

11.80 
15.00 
15.50 

0.0 
0.0 
0.0 

0.0 
0.0 
0.0 

5.20 
13.50 
14.00 

7.00 
5.00 
5.50 

0.0 
0.0 
0.0 

0.0 
0.0 
0.0 

0.0 
0.0 
0.0 

0.0 
0.0 
0.0 

8100. 
2700. 
2800. 

2700. 
700. 
690. 

11.50 
2.20 
2.40 

2.J" 5.40 34.40 0.0 0.0 10.20 7.30 0.0 0.0 0.0 0.0 2800. 1800. 1.00 

2.Ju 5.50 34.90 0.0 0.0 10.60 7.50 0.0 0.0 0.0 0.0 2700. 1900. 1.10 

O 



	

	 	 		 	
	 	 		 	

	

	

TRIBUTARY TO ExAmPLE CREEK 

RESJLTS OF COMPUTATIONS 

SUI3KEACti DEA" ICITS 

Sud- uISTANCE TRAVEL Ce00u mduD INITIAL C300 N000 dENTRAL PnOTU. RESPIRE 
REACH TIME CONC CONC UEFICIT JEFICIT DEFICIT DEFICIT DEFICIT DEFICIT 

TOTAL 
COLIFORM 

CONC 

FECAL DO DO 
COLIFORM DEFICIT CONC 
CONC 

PO4 
CONC 

1 
1 
1 
1 

7.60 
7.10 
6.60 
6.20 

0.0 
1.83 
3.67 
5.13 

5.20 
5.14 
5.u9 
5.04 

8.00 
7.03 
6.18 
5.57 

-0.690 
-0.265 
1.168 
2.046 

0.0 
0.037 
0.036 
0.031 

0.0 
0.619 
0.544 
0.422 

0.0 
4.745 
4.745 
4.120 

0.0 
-2.361 
-2.361 
-2.050 

0.0 
0.266 
0.266 
0.231 

16000. 
11089. 
7685. 
5731. 

5000. 
3465. 
2402. 
1791. 

.04.64 
3.04 
4.40 
4.80 

9.00 
5.27 
3.91 
3.51 

12.00 
11.55 
11.10 
10.76 

SUB-
REACH 

DISTANCE TRAVEL 
TIME 

C800U 
CONC 

'4800 
CONC 

INITIAL 
UEFICIT 

C300 
DEFICIT 

NBOD 
DEFICIT 

bENTHAL 
DEFICIT 

PHOTO. 
DEFICIT 

RESPIRE 
DEFICIT 

TOTAL 
COLIFORM 

CONC 

FECAL 
COLIFORM 

CONC 

DO 
DEFICIT 

00 
CONC 

PO4 
CONC 

2 
2 
2 

6.e0 
5.70 
5.30 

5.13 
5.85 
5.20 

13.97 
13.44 
13.93 

3.21 
5.77 
6.69 

4.811 
3.056 
3.394 

0.0 
0.324 
0.212 

0.0 
0.321 
0.242 

0.0 
2.000 
1.318 

0.0 
..1.090 
-0.718 

0.0 
0.123 
0.081 

1958. 
2704. 
2970. 

649. 
679. 
691. 

4.81 
4.73 
4.53 

3.50 
3.50 
3.78 

3.70 
2.50 
2.04 

P-' .z. 
P--' SUB-

REACH 
DISTANCE TRAVEL 

TIME 
CBOUU 
CONC 

4800 
CONC 

INITIAL C800 
UEFICIT DEFICIT 

MOOD 
DEFICIT 

dENTHAL 
UEFICIT 

PHOTO. 
DEFICIT 

RESPIRE 
DEFICIT 

TOTAL 
CULIFOMM 

CONC 

FECAL 
COLIFOMM 
CONC 

DO 
DEFICIT 

00 
CUNC 

PO4 
CONC 

3 
3 

S.30 
5.00 

6.28 
6.60 

13.60 
13.35 

6.60 
6.40 

4.407 
3.262 

0.0 
0.220 

0.0 
0.174 

0.0 
0.996 

0.0 
-0.543 

0.0 
0.061 

2864. 
2690. 

662. 
622. 

4.41 
4.17 

3.90 
4.14 

1.98 
1.94 

SUil 
REACH 

DISTANCE TRAVEL 
TIME 

CBOUU 
CONC 

N800 
CONC 

INITIAL C300 
DEFICIT DEFICIT 

4800 
DEFICIT 

bENTNAL 
DEFICIT 

PHOTO. 
DEFICIT 

RESPIRE 
DEFICIT 

TOTAL 
COLIFORM 
CONC 

FECAL 
COLIFORM 

CONC 

DO 
DEFICIT 

DO 
CONC 

PU4 
CONC 

4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 

5.00 
4.50 
4.00 
3.50 
3.00 
2.50 
2.00 
1.50 
1.00 
0.50 
0.0 

6.60 
6.83 
7.05 
7.28 
1.51 
7.73 
7.96 
8.18 
1.41 
8.64 
8.86 

14.04 
13.30 
12.59 
11.92 
11.29 
10.69 
10.13 
9.59 
9.08 
8.60 
8.14 

0.33 
8.15 
7.97 
7.79 
7.62 
7.45 
7.28 
7.12 
6.97 
6.81 
6.66 

3.881 
2.359 
2.167 
2.029 
1.926 
1.844 
1.777 
1.719 
1.668 
1.621 
1.578 

0.0 
0.585 
0.554 
0.524 
0.497 
0.470 
0.445 
0.422 
0.399 
0.378 
0.358 

0.0 
0.145 
0.142 
0.139 
0.136 
0.133 
0.130 
0.127 
0.124 
0.121 
0.119 

0.0 
0.793 
0.793 
0.793 
0.793 
0.793 
0.793 
0.793 
0.793 
0.793 
0.793 

0.0 
-0.357 
..41.357 
0o357 

...0.357 
-0.357 
-0.357 
-0.357 
-0.357 
-0.357 
-0.357 

0.0 
0.040 
0.040 
0.040 
0.040 
0.040 
0.040 
0.040 
0.040 
0.040 
0.040 

3567. 
3409. 
3258. 
3113. 
2975. 
2844. 
2718. 
2597. 
2482. 
2372. 
2267. 

2366. 
2262. 
2161. 
2066. 
1974. 
1887. 
1883. 
1723. 
1647. 
1574. 
1504. 

3.81 
3.56 
3.34 
3.17 
3.03 
2.92 
2.83 
2.74 
2.67 
2.60 
2.53 

4.43 
4.74 
4.97 
5.14 
5.28 
5.39 
5.48 
5.57 
5.64 
5.71 
5.78 

1.21 
1.19 
1.16 
1.14 
1.12 
1.09 
1.01 
1.0S 
1.03 
1.00 
0.98 



	

	

	

	

	

	

	

	

	

	

	 

 

	 	 	 	

	

	
	 	 	 	 	
	 	 	 	
	 	 	 	 	

 	 	 		 	
	 	 	 	 	
	 	 	 	 	

	

	 	 	 	 	
	 	 	 	 	 	
	 	 		 	 	 	 

	

	 	 	  	 	 	 	 

	
 

		 	 				 	 

	
	
				 		

	
	

TRIBUTARY TO EXAMPLE CREEK 
CALCULATED AND OBSERVED CBDD CONCENTRATIONS VERSUS DISTANICE 

15.u00. • • 
I I 

I 
a a C 0 C 

C 
0 

C IC 

C 

12040. • C 
I I 

C 

C 
J 

C a 

C 

9.u00* • • ♦ • • • C • 
a 
• 

T I I I I I 
4 I I a I a a a a 
A I I a a I a a 
T I I 1 1 a a a I a a 

t--,
'rt. 
Iv 

I 
0 
P4 

I 
I 
I 

I 
1 
I 

I 
a 
I 

a 
a 
I 

I 
a 
I 

I 
a 
I 

I 
a 
I 

I 
1 
I 

a 
a 

a 
a 

I I a a I a I I a 
I I I I I I a 1 I a a 
N 6.000. • • • • • • • • • • 

I I a 
04 a 
6 C C IU C C 

a 

I I 

3.u00* • • • • • • • • • • 
a 1 

I a a 
I I I 1 
I a I 
I I a 1 
I a a I I 
I I I 
I I I 

0.0 
1 
• • • • • • • • • • • 

7.600 6.840 6.060 5.320 4.560 3.800 3.040 2.280 1.520 0.760 0.000 

DISTANCE IN MILES 
CALCULATED CBODU CONC = C 
OBSERVED CBODU CONC * 0 



	

	

		 	 

	

	

	

	

	

	

	

	

	

	

	

	

	 	

	 	 	  

	 		   	

	

              

              

										

TRIBUTACI TO EXAMPLE CREEK 
CALCULATED AND 0BSE4VED N900 CONCENTRATIONS VERSUS DISTAvCE 

9.u00. • 
1 
1 
1 
1 C 
1 C 

C 1 C 
I 1 C 
I 1 C 
I I C 

7.g0°• • C 
C 10 C 

I 1 C 

10 C 
1 
1 C 

E 
4 5.400• • 4.4 

0 

I 

4 1 

3.400 

1 

1 
1 
. • ONO.. OP 4111.../10 al1.1111MP41111,411 

3 

L 

1 

1 

1.e00 
1 
. 41.4•4111. ..11111.11.104.01.0.111.00 11101.M.M.MOOMOMMI 

0.0 • • • • 

7.600 6.840 6.080 5.320 4.560 3.600 3.040 2•260 1.520 0.760 0.000 

DISTANCE IN MILES 
CALCULATED NOODU CONC • C 
OUSERVE0 NIODU CONC a 0 
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TRIBUTARY TO EXAMPLE CREEK 
CALCULATED AND OBSERVED PO' Co4cENTRATIONS VERSUS DISTANCE 

13.000• • 

C 

C IU 

0 
C I 

10.40U• 

C 
0 

E 
NI 7.600 

A 
T 
I 

4=b 
4 

G 

• 

2.600 
0 
U 

C 

• 

C C 
C C C C 0 C 

0.V • • • • 

7.600 6.840 6.080 1.321) ♦.560 3.800 3.040 2.280 1.520 0.760 0.000 

CALCULATED PO4 CONC a C 
08SERvED PO4 CONC • 3 

DISTANCE IN MILES 



	 	 	 	 	 	 	 	
	 	 	 	 	 	 	 	

	 	 	 	 	 	 	 	
	 	 	 	 	 	 	 	

	 	 	 	 	 	 	 	
	 	 	 	 	 	 	 	
	 	 	 	 	 	 	 	
	 	 	 	 	 	 	 	
	 	 		 			 		
					 		
				 			
				 		 		
		 				
			 			
		 			
		 			
		 			
			 		
					
		

 
		

	

	

	 	

	

	 		

	

		
			
		 	
			
			
		 	
		

		 	 		 	
	 	 	 	 	 	 	 	
	 	 	 	 	 	 	 	

	 	 	 	 	 	 	 	
	 	 	 	 	 	 	 	
	 	 	 	 	 	 	 	
	 	 	 	 	 	 	 	
	 	 	 	 	 	 	 	
	 	 	 	 	 	 	 	
	 	 	 	 	 	 	 	
		 					

	 	 	 	 	 	 	 	
	 	 	 	 	 	 	 	
	 	 	 	 	 	 	 	
	 	 	 	 	 	 	 	
		 	 	 	 	 	 	 	
	 	 	 	 	 	 	 	
					 		 	
			 		 			
			 				 	
		 		 		 		 	
	 	 	 	 	 	 	 	
	 	 	 	 	 	 	 	
	 	 	 	 	 	 	 	
	 	 	 	 	 	 	 	
	 	 	 	 	 	 	 	
			 	 	 	 	 	 	
	 	 	 	 	 	 	 	 	

	 	 	 	 	 	 	 	
	 	 	 	 	 	 	 	 	
		 			 			

	

 

		 						 		

TRIBUTARY Tj EXAMPLE CREEK 
CALCULATED AND 03SEMVED TOTAL CDLIrORM CO4CE4TRATIDNS VERSUS DISTA4CE 

16001.000C • • . • • • 
I I I I I I 1 1 1 
I I 1 I I I I I 1 
i 1 I I I I I I 1 

I 1 I I I I I I I 
I i 1 I I I I I I 

I I I I I I I I I 
i I I I 1 I I I I 
I I I I I I I I I 
I I i I I I I I I 

12800.d01 • • • • • • • • • 
I I I I I I I I I 

C I I I I I I I I I 
O I I I I I I I I I 
4 I I I I i I 1 1 i 

C I I I I I I I I I 
E i u I I I I I I I i 
C I I I I I I I I I 

I I I I I I I I I 
rt I I I I I I I 1 I 
A 9600.605* • . . • . . • • . • 

I I I I I I I I I 
I I I I I I I I I 

I I I I I I I I I 
% I I I I I I I I I 

S 10 I I I I I I I I 
I C I I I I I I I I 

1 I I I I I I I I I I 

4 I I I I I I I I I 

I i I I I I I I I I 
4 6400.410. • • • • • • • • • • 
P I I I I I I I I i 
4 I C I I I I I I I I 
/ 1 I I I I I I I I i 

I I I I I I I I 1 
0 I I I I I I I I i 
0 I I I I I I I I 1 

I I I i I I I I I 
04 I I I I I I I I i 

1 I I C IC I I I I I 
3200.11. • • • • C * C • • • • • 

I I 0 C I I IC C 0 I I I 
I I C 0 I C I I I 0 C C C I a 
I I I I I I I 1 I C C 
I C I I I I I i I I I 
I I I I I I I I I I 
I I I I I I I I I I 
I I I I I I I I I I 
I I I I I I I I I I 

O.0 • 
I 
• 

I 
• 

I 
• 

I 
. 

I 
. 

I 
• 

I 
• 

I 
• 

I 
• 

I 
• 

7.600 6.840 6.040 5.320 4.560 3.800 3.040 2.280 1.520 0.760 0.000 

DISTANCE IN'MILES 
CALCULATED TOTAL. COLIF014M CONC • C 
OBSERVED TOTAL COLIFORN CO4C • 0 
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TRIdUTAkY 7.) EXAAPLE 
CALCULATED AND 03sEilVED FECAL CJLI:'CR4 CONCENTPATI3NS VERSUS DISTANCE 

C 
O 
NI 
L 
E 
4 
T 

5001.0)0C 
1 
1 
I 
I 
I 

I 

I 
4000.800+ 

I 
I 
I 
I 
I 
I 
I 
I 

C 

i 
I 
I 
I 
I 

I 
I 
I 
I 
• 
I 
I 
I 
I 
I 
I 
I 

1 
I 
I 
I 
I 

I 
i 
I 
I 
• 

; 
i 

± 

i 

, 
I 

i 
• 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 

I 

I 
I 
I 
I 
. 

,. 
I. 
I 
I 
I 

I 
I 
1 
I 
• 
I 
I 
I 
I 
I 
I 
I 

I 
1 
I 
I 
1 

I 
I 
I 
I 
• 
I 
1 
I 
I 
I 
I 
I 

• 

• 

• 
i 
a 
I 
I 
a 
a 
a 
a 
a 
• 

• 
I 
I 
I 
I 
I 
I 
I 
I 
I 
• 

I 
I 
I 
I 
a 
I 
a 
1 
I 
• 

A• 3000.600* 
T I 

u 
• • • • • • • • • 

o 
PI 

0 
a 

▪ 

I 
4 

4 2000.400. 

/ 1 

0 
0 

1000.200* 

• 

. 

C 

• 

C 

• • 

• 

I 

• 

C 

I 

. 

C 0 
0 

• 

C 
I 
I 
C 
I 
I 
I 
I 
I 
I 
• 

I 
I 
I 

C I 
I 
I 
I 
I 
I 
• 

C 

I 
I 
I 
I 
C 
I 
I 
I 
I 
• 

C 
C 0 C a 1 

1 

O•u • . • • . • • • • 

7.600 6.840 6.080 5.320 4.560 3.800 3.040 2.280 1.520 0.760 0.000 

DISTANCE IN NILES 
CALCULATED FECAL COLIFORN CONC • C 
OBSERVED FECAL COLIFORN CONC a 0 



	
	

	 	 	 

	 	 	 	 	 

	 	 	 

	

	 
	

	 	 	 	 	 	 	 	 

	
	

	 	 	 	 	 	 	 

		  	 	 	 	 	 

		 			
	
				

TRI3JTA;1 TO ExAmPLE CREE. 
7ALCi1_ATF A40 J3SERvED DO CDNICENT.4ATIoNs AND U3 DEFICIT vE4SUS DISTANCE 

10.000. • . . • • • . 
; I I I I 

; 1 I I I I 1 
; I I I I I I 
; I I I I I 1 

C I I I I I I 
1 I I I I 1 
1 t I I I i 

; I I I I I 1 

8.u00• • • 
; 
. 

1 
• 

I 
• 

I 
. 

I 
. 

I 
. 

1 
. 

I I I I I I I 
I I I I I I I 
1 I I I I I 1 
1 I I I I I I 

C I 1 I I I I I I 
0 i I I I I I I 

I I I I I I I 
C I I I I I I I I 

N 6.000• • 
I 
• 

I
• 

I
• 

I
• 

I 
. 

I I 

i I I I I C C 
i I I C c I I 

A I 1 C 0 C I 4 i 
Cl I C IC i I i i 

U C I I I I I I 
0 1.) C I I I I I I 

a I I 1 I i I 
I U 0 D C 1 i I I I I 

N 4.000• • c • 
I 
C 

0 
• 

1 
• 

I 
• 

I 
• 

I 
• 

I 
• 

1 
• 

C D I 1 I I a I 
C 0 I ID I I I I I 

3 o 1 I 0 I I I I I 
I I I 0 '1 I I I 

0 I I 1 I 0 0 I I I 1 
I I t I u 0 I I 

I I I I 1 I I 0 I 0 0 
I I I I I I I I I 

I I 1 I I i I 
2.000. • • • . . • • • • • 

t I I I I I 1 I 
I i I I i I I I 
I I I I I I I 1 
1 I I I I 1 I I 
1 I I I I I 1 1 
I I I I I I I I 
I I I I I I I I 
I I I I I I I I 
I I I I I 1 I I 

0.0 • • • • • • • • • • . 

7.600 6.840 6.080 5.320 4.560 .3.800 3.040 2.280 1.520 0.760 0.000 

DISTANCE IN MILES 
CALCULATED 00 CONC C 
OdSERVE0 DO CONC * 0 
DO DEFICIT a 0 



	

	 

	

	 

	

	 

	

	 

	

	  	 	 

 	 

	 	 

	 	 

	 

	 

	

	  

		

 	 

 	 

	 	 

	 

	 

	 

	

	 

	 

	 

	 

	 

 	 

	 

	 

	  

	  

	

	

	

	  

	

		

 

	
 
	

 

		

  

							 			

TO EXAm_i: 
fCFS; VEPS!! JISTANCE (MILES) 

13.000• • • 4. • • • 

a I r a I a 

a a : I I a 

a a a f a a 

a a a a a a 

a a a a a a 

a a a a a 

a a1 a a a 

a a a a a a 

a a a a a a 

10.400• • • • • • • 

a a X X X a X x X a X X x X X 

a a a a a a 

a a a a a a 

I a a a a a 

a a a a a a 

a a a a I 
a a a a a a 

a a a a a a 

a a a a a a 

7.600• • . • • 
a a I 1 a I 1 I 
a a a I I a 1 a 

C a a a I I I 1 I 
a a a 1 I a I I 

1-1 

CO 

A 
R 

a 
a 
a 

a 
a 
a X 

I 
a 
a 

I 
I 
1 

a 
a 
a 

a 
a 
I 

1 
I 
I 

a 
a 
a 

a 1 a I I a 
a a a I a I I 1 

5.200. . . • . • • • . • • 
C a a a a a a I a a 
F a a a a a a a a a 
S a a x a a a a a a I 

1 I I a a a a I a 
a a a a a a I a a 
a I I a I a a 

1 I I I a I a 
I I I a I I a 

a a a I I I 
2.600• • X • • • • • • • • • 

a 1 a a 
I I a I 

a a 
a a 

I I I a a 
a a 

a I I a 
X X I X X I a I a 

a a 
0.0 • • • • • • • • • • • 

7.600 6.840 6.060 5.320 4.560 3.800 3.040 2.280 1.520 0.760 0.000 

DISTANCE (MILES) 



	 	 
			
		  	 	

	 	 		  	 	

	

	 	 	 	 	 	 
	 	 	
	 	 	

	 	 	 	
	 	 	
	 	 	
	 	

	 	
		 	
	 	 	

	 	 	 	 	 	 

			

 

		 		

 

  

                

	

    

    

						 			 	

7RIdj7A4Y TO EkAMPLE CREE' 
DEPT.( (FEET) vERSUS OISTANCE (MILES) 

3.000. , • • • 
I I 

1 I I I 
I I 1 I 
i I I I 

I I I I I 
I I I I I I 
I I I I I I 
I I I I I I 
I I I I I I 

2.600 • • • • • 
I I I I I 

I I I I I I k 
I I I I 1 I i 
I I I I I I i 

I I 1 I I 
I I I I I 
I I I I I I 

x I x x I I I 
I I 1 I I I 

2.e00. • • • • • • • • • • 
I I I I I 1 I I I 

I I t I I I I I I I I 
II X 1 X I I I I I I I I I 
E I I I I I I I I I I I 
P I I I I I I I I I I I 

I-. T I I I I I I 1 I I I 
Su 
1/40 1 I 

I I 
I 

I 
i 
I X 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I I 

I 

X 
'I 1 I I I I I I I I I 

F 1.800. • . . • • • • • • • 
E I 

I I 
I 1 I 

I I I I 
I I I I 
I I I I 

I I I I 
I i I I 

1.400. . • ...• • • • • • • 

1.000. • . • . • • • 

7.600 6.840 6.080 x.320 4.560 3.800 3.040 2.280 1.520 0.760 0.000 

DISTANCE (MILES) 



	

	

	

	
	 	 	

	

	 	 	

	

	
	
	 	

	

	
	 	 	

,Tkle„..: i- A Q ,,To ExAmPLL CkEE 

CALCULATED vATIVE CONCE.JTRATION4 )ATA SWEACPI 1 

MILE 
LOCATION 

7.60 
7.10 
6.60 
6.20 

CALCULATED 

MILE 
LuCATION 

6.20 
b.70 
b.30 

TSS 
(M6/_) 

11.0 
11.0 
11.0 
11.0 

CoNSERVATIVE 

TSS 
(MG/J 

15.1 
15.1 
15.0 

CALCULATED CONSERVATIVE 

MILE TSS 
LOCATION (MG/J 

5.30 17.6 
S.00 17.6 

(Mki/L) 

O. 0 
0.0 
0.0 
0.0 

CONCENTRATI0 ,4 

(MG/L) 

0.0 
0.0 
0.0 

ONRATI O 

(MG/L) 

0.0 
0.0 

(MG/L) 

0,.0 
U.0 
0.0 
0.0 

D ATA SuBREACN 2 

(MG/6) 

0.0 
0.0 
0.0 

)ATA SUOREACN 3 

(MG/L) 

0.0 
0.0 



	 	 	 	 	 	

r'.4I310"0" Tu Ex4q0L:: CkLEK 

A L C u 4 TED C 0 h t. • vATIV E_ 

TSS 
LOCATION (MG/_) 

5.00 34.6 
4.50 34.b 
4.00 34.6 
J.50 34.6 
3.00 34.6 
1.50 34.6 
1.00 34.6 
1.50 34.6 
1.00 34.6 
U.50 34.6 
0.0 34.6 

CONCENTR A T I ON )T A Stiok E. A CH 4 

(Mu/L) (MG/L) 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 



 

	

	 

	 	 		  

	

	 	 	 		  

	 	
	 	 	 	 	 	 		 

	

	 	 	 	 	 	 		 	 

	

	
	 	 	 	 	 	 		

			 			 			 	

TRIBJTA=c:' TO EXAMPL.E CREU 
ISS vERSUS DISTANCE 

444(0°. 

36.4200• • • 

X I 

0 

E 
29.600• • • • 

T 

C 
T 

1-1 I 
3 

I a 1 1 a 
22.400. • • • • • • • . • • 

M 
I 

L I a 
I 
X x 
a 

15.200* • X• X OX • • • . • • • 
a 

10 a 
X XIX x a 

I 
I 

I I I I 
6.000* • • • • • • • • • • 

7.600 6.840 6.080 5.320 4.560 3.800 3.040 2.280 1.520 0.760 0.000 

DISTANCE IN MILES 
OBSERVED * 0 
COMPUTED * X 



	

	

	

	

	

	

	

	

STEADY STATE MATER 'QUALITY MODEL 

3JLF COAST HYDROSCIENCE CENTEq 

U. S. GEOLOGICAL SURVEY 

DATE OF LAST REVISION. FEBRUARY 1978 

EXAMPLE :REEK 

',UMBER OF Su REACHES FOR THIS PROBLEM = 

PRINTING INTERVAL (MILES) 2 0.500 

STARTING OISTA4CE (NILES) 16.000 

INITIAL CduD CuNC 40112/L) AT 1. A0111144 DISTANCE 2 11.000 

INITIAL N800 CONC (MG/L) AT STARTING DISTANCE = 13.000 

DO CONC (4G/L) AT STARTING DISTANCE a 5.600 

INITIAL PHOSPHATE CONC (MG/L) AT STARTING DISTANCE = 15.000 

INITIAL TOT. COLIF. CONC (MPN/100ML) AT STARTING DISTANCE = 

INITIAL FEC. COLIF. CONC (NPN/100ML) AT STARTING DISTANCE = 

STRFAMFLOW (CFS) AT STARTING DISTANCE = 3.000 

1000. 

600. 

TOTAL SUSPENDED SOLIDS = 15.00 



	
	
	

	
	
	
	

ExAMPLE CREEK 

INPJT PARAmETERS 

CONCENTRATIONS(MG/L) OF --

SUdNEACm CARBONACEOUS uLT. BUD 41TkokiENOuS sOu 00 DEFICIT PH0sPiATE TUT.COLIF. FEC.COLIF. 

1 0.0 0.0 0.0 0.0 O. O. 
2 y.000 12.000 3.010 1.000 1900. 800. 

DIRECT OISCMARGES(Ld/OAY) OF 

SV3REACi CARBONACEOUS JLT. BOO NITROGENOJS 803 DO DEFICIT PHOSPHATE 

1 0.0 0.0 0.0 0.0 
2 0.0 0.0 3.010 0.0 



	 		

	
		
	

	 	 	 	 	
	 		 	

ixA4PLE :.LEEK 

SJ8REACH NET ,4040T3SYNT4ETIC DO PRODUCTION 8ENTNIC DO DEMAND 
(M3/L/O4Y) (G/Sg 04/DAY) 

1 2.000 1.000 
2 2.000 1.000 

GEDMETRY 

SOOREACm FLOW CNANGE 44E4 DEPT4 TEMP END MI 
(CI'S) (5JFT) (FT) (DEO.CENT) (MI) 

1 0.0 100. 1.68 22.00 14.50 
2 4.0 150. 2.50 24.00 5.30 



	

	 	 	 	 	 		

	 	 	 	 	 	

	

	 	 	 	 	

		 	 	 	 	

	 	 	 	 	
	 	 	 	 	 	

EXAMPLE CREEK 

REaCTI 04 C3EFFICIwNTSUDAY) 

Skii4 Q.FACH t 1 KD K4 KCJLF &CULT KP041 KP042 

1 0.200 0.200 0.050 0.800 0.700 0.010 
0.700 0.700 0.070 0.800 0.700 0.010 

Tc4PERATuRE CORkECTED REACTION COEFFICIENTS (/DAY) 

SLAIREACR KR KO K4 KA KP341 KP042 

1 0.219 u.059 1.042 0.012 0.119 
2 0.b41 0.841 0.099 1.524 0.014 0.141 

0.100 
0.100 



	

	

	

F.x4140LIE CciEEK 

SUdREACH DO SATJRATIOm 
(WL) 

1 8.651 
2 8.310 



	

EXAMPLE CREE 

0 9 5= vEL) HE A5UHEmENTS 

OISTA4CE 00 CONC TSS C8ODU 4800U ORG-N NH3-4 402-4 403-4 TOTAL FECAL PO4 
(MI) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) ('G/L) (MG/L) (MG/L) (MG/L) (46/L) COLIFORM CULIFORm (MG/L) 

15.0u 5.60 14.00 0.0 0.0 7.00 11.50 0.0 0.0 0.0 0.0 200. 100. 14.00 
15.00 5.90 15.00 0.0 0.0 7.20 11.50 0.0 0.0 0.0 0.0 300. 150. 14.50 
13.00 4.70 22.00 0.0 0.0 4.80 8.70 0.0 0.0 0.0 0.0 1100. 600. 2.60 
13.00 4.90 23.00 0.0 0.0 5.00 9.00 0.0 0.0 0.0 0.0 1200. 500. 2.70 
8.,J :,.63 23.10 0.0 0.0 1.00 7.30 0.0 0.0 0.0 0.0 300. 100. 2.10 
8.,() 6.70 22.50 0.0 0.0 0.90 7.20 0.0 0.0 0.0 0.0 400. 200. 2.40 

(.11 
CO 



	

					
	 	 		 	

	

	
	
	

EXAMPLE CREEK 

RESJLTS 3F COMPUTATIONS 

S U 8mE A Cm DEF. ICI TS 

SUd- JISTANCE TRAVEL Cdt4UU NOWD INITIAL C3JD N800 8ENT1AL PHOTO. MESe14t TOTAL FECAL DO UU PU4 
REACH TIME CONC CONC DEFICIT DEFICIT DEFICIT DEFICIT DEFICIT DEFICIT COLIFORM 

CONC 
CDtgisOcIRM DEFICIT CONC CONC 

1 16.00 0.0 11.00 1.3.00 3.051 0.0 0.0 0.0 0.0 0.0 1000. 600. 3.05 5.60 15.00 
1 15.50 1.02 8.80 12.24 1.055 1.330 0.468 1.390 ••1.255 0.157 490. 266. 3.15 5.51 14.68 
1 15.00 2.04 7.04 11.52 1.085 1.064 0.440 1.390 -1.255 0.157 240. 118. 2.88 5.77 14.37 
1 14.50 3.06 5.63 10.84 0.998 0.851 0.415 1.390 -1.255 0.157 118. 52. 2.56 6.10 14.06 

SUB... DISTANCE TRAVEL CUM' 480D INITIAL C80D 4800 dENTNAL PROT°. RESPIRE TOTAL FECAL DO DO PO4 
REACH TIME CONC CONC DEFICIT DEFICIT DEFICIT DEFICIT DEFICIT DEFICIT COLIFORM COLIFORM DEFICIT CONC CONC 

CONC CONC 

2 14.50 3.04 8.15 9.38 2.682 0.0 0.0 0.0 0.0 0.0 1829. 1024. 2.68 5.63 2.75 
2 14.00 3.26 6.85 9.19 1.984 1.115 0.163 0.380 -0.356 0.044 1583. 868. 3.25 5.06 2.70 
2 13.50 3.47 5.76 9.01 2.404 0.937 0.160 0.300 -0.356 0.044 1371. 736. 3.43 4.82 2.66 
2 13.00 3.67 4.45 8.83 2.581 0.788 0.157 0.300 -0.356 0.044 1187. 624. 3.51 4.79 2.61 

i--,
vi
kt) 

2 
2 
2 

12.50 
12.00 
11.60 

3.66 
4.49 
4.2's 

4.08 
3.43 
2.88 

8.65 
8.48 
5oi1 

2.600 
2.518 
2..i7ts 

0.663 
0.557 
0.469 

0.153 
0.150 
0.147 

0.300 
0.300 
0.300 

-0.356 
.•0.356 
-0.356 

0.044 
0.044 
0.044 

1027. 
889. 
770. 

529. 
449. 
361. 

3.40 
3.21 
2.98 

4.91 
5.10 
5o33 

2.56 
2.51 
2.46 

2 11.00 4.50 2.42 8.14 2.206 0.394 0.144 0.300 -0.356 0.044 667. 323. 2.73 5.58 2.42 
2 10.50 4.70 2.04 7.97 2.021 0.331 0.141 0.300 -0.356 0.044 577. 274. 2.48 5.83 2.37 
2 10.00 4.91 1.71 7.81 1.837 0.279 0.139 0.300 -0.356 0.044 500. 232. 2.24 6.07 2.32 
2 9.50 5.12 1.44 7.66 1.659 0.234 0.136 0.300 -0.356 0.044 432. 197e 2.02 6.29 2.27 
2 9.00 5.32 1.21 7.50 1.492 0.197 0.133 0.300 -0.356 0.044 374. 167. 1.81 6.50 2.23 
2 8.50 5.53 1.02 7.35 1.340 0.166 0.130 0.300 ..0.356 0.044 324. 142. 1.62 6.68 2.18 
2 
2 

8.00 
7.50 

503 
5.04 

0.86 
0.72 

7.20 
7.06 

1.202 
1.078 

0.139 
0.117 

0.128 
0.125 

0.300 
0.300 

-.0.356 
-0.356 

0.044 
0.044 

281. 
243. 

120. 
102. 

1.46 
1.31 

6.85 
7o00 

2.13 
2.09 

2 7.00 6.15 0.61 6.91 0.969 0.099 0.123 0.300 -0.356 0.044 210. 86. 1.18 7.13 2.04 
2 6.50 6.35 0.51 6678 0.872 0.083 0.120 0.300 -0.356 0.044 182. 73. 1.06 7.25 1.99 
2 
2 

6.00 
5.50 

6.56 
6.16 

0.43 
0.36 

6.64 
6.51 

0.787 
0.112 

0.070 
0.059 

0.118 
0.115 

0.300 
0.300 

-0.356 
-0.356 

0.044 
0.044 

1384, 
136. 

62. 
53. 

0.96 
0.88 

7.35 
7.43 

1.95 
1.90 

2 5.30 6.05 0.34 6.45 0.776 0.023 0.050 5.131 -0.155 0.019 129. 49. 0.84 7.47 1.88 



 

                

                

		 		 	 	 	 
	

	
	

	 	

 			 	 	 	 	 	 	 
		 	

	
	 	

	 	
	

	

	
			 	 	 	 	 	 

	

	 	 	 	 	 	 	 	 

	

	

		 	 	 	 	 	 	 	 

			 	

EXAMPLE CREED 
CALCULATED AND 08SE4VED C300 C3NCENTRATIONS VERSUS DISTANCE 

12.020. • 

C 

9.(300• • 
I I 

• • • 
I 
• 
I 
I I 

0 

4 
T 

A 

0 

N 

8 

L 

7.200. 
I 

I 

A.600. 

2.400. 

1 
I 

I 

0. 
01 

1 
1 
1 

1 
1 
1 
• 
1 
1 
1 
1 

1 
1 
1 
• 

C 

C 

I 
• 

CI 

1 

I 
I 

• 

• 

• 
1 
1 
1 

1 
0 1 
0 • 

1 
1 

I 

• 

C 

C 

• 

• 

• 

C 

C 

I 
1 
I 
I 

• 
I 
I 
I 
I 
I 

1 
. 

• 

I 
I 

• 
I 
I 
I 
I 
I 

1 

• 

• 

I 
I 
I 
I 
• 
I 
I 
I 
I 
I 

• 

I 
I 
I 
1 
• 
I 
I 
I 
I 
I 

1 

• 

I 
I 
I 

• 

• 

• 

I 
I 
I 

• 

1 

• 

1 

• 

0.0 • 

1 
1 
1 

1 

1 
• • 

I 

1 
I 
I 
I 
• 

I 
I 

I 
I 
• 

C 

• 

C 
C 

• 

C 
I 
1 
0 
1 
I 
I 
• 

C 
C 

• 

C 

1 

1 
CI C 

I 
• 

C 
C 
. 

16.000 14,930 13.860 12.790 11.720 10.650 9.560 8.510 1.440 6.370 5.300 

DISTANCE IN MILES 
CALCULATED COW CONC • C 

• OBSERVED COODU CONC • 0 



	 	 		 	 
	 	
	 
	

 		 

	
	

	 	 	 	 	 	  

	

	 	
	

 	 	 	 

	 	

				 			 				
	 	 	 	 	 	
					 	 	
			 		 		
					 		
		 	 	 	 		
				 		
				 		
				 		
				 		
					 					

			 		 		

  

  

				 				 		

EKAW=LE CREEK 
CALCULATED AND CISE4VED N300 CONCENTRATIONS VERSUS DISTANCE 

14.u00* 
1
I 
a 

• 
1 
I
I 

1 
I 
1 

•
i 
I 

I 

• 
1 
I 

i 

e 
4 

1
I 

I 
1 
I 

I 
1 
I 

• 
1 
1 
1 

• • 

a 
C a I I I 1 1 I 1 
I I I t I a a I 1 a 
1 C 1 i t 1 1 t a a a 
I I I I 1 a a a a a a 
I a a 1 1 a a a a a a 
a 

11.200. 
01 
• 

I 
• 

1 
• •••••• 

a 
• 

1 
• 

1 
• 

a 
• 

1 
• • • 

I I C I I I I I I I a 
I / I I I I I I I a 
I I I I I I I I I a a 
/ I I I I I I I I a 

C I / I I / I I I I a 
0 I I C I I I I I I I a 
4 I I CI I I I I I I a 
L I I I C 0 I I I I I I a a 
E I I I 0 I C I I I I I a 
4 8.•0 • • • • C •C • • • 11,10.111M0010.0.4.11.1M.M.M.111410416 

T I I I I I C I I I I 
04 I I I I I IC C I I I a 
A I I I I I I IC C I I 
T I I I I I I I 0 C I 

)--.
CM
I—. 

I 
U 
4 

"-. _ I 
I 
I 

I 
I 
I 

I 
I 
I 

I 
I 
I 

I 
I 
I 

I 
I 
I 

I 
I 
I 

I 
I 
I 

CI 
I 
I 

C a 

C C 
I I I I I I I I I 

I 
4 

I 
5.60 • 

a 

I 
• 

a 

I 
• 

a 

I 
• 
I 

I 
• 

a 

I 
• 

I 
• 
i 

I 
• 

a 

I 
• 
I 

• • 

4 I I I I I I I I 
G I I I I I I I I 
/ I I I I I I I I 
L I I I I I I I I 

I I I I I I I I 
I I I I I I I I 
I I I I I I I I 
I 

2.800* 
I 
• 

I 
• 

I 
• 

I 
• • 

I 
• 

I 
• 

I 
• • • 

I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 

0.0 • 
I 
• • • • 

I 
• • • • • • 

16.000 14.930 13.860 12.790 11.720 10.650 9.580 8.510 7.440 6.370 5.300 

DISTANCE IN MILES 
CALCULATED NSODU CONC • C 
OBSERVED NBUDU CONC • 0 



   

	 		

 

    

              

                

  

	

  

	

  

      

	
	

  

		

  

	

		 	 	 

	

		 	

	

	 	 	 	

	

				

	

				 		

	

					

	

			 			

	

		 			

	

			 		

	

				 	

	

					

	

	

	

	

       

		 	

       

	

	

	 		

	
		 		 	

			 			
	
			

EXAMPLE CREEK 
CALCULATED AND 08SERVEU PO4 CONCENTRATIONS VERSUS DISTANCE 

16.000+ 
I 
1 
C 
1 
1 
I 
I 
1 
1 

13.000. 

C 

. 
I 
I 
1 
1 

01 
I 

UI 
1 
1 
• 

C 

+ 
1 
I 
1 
1 
1 
t 
1 
1 
1 
• 

i 
! 
I 
I 
. 
I 
1 
1 
• 

. 
I 
I 
1 
1 
1 
1 
1 
I 
I 
• 

I 
I 
I 
1 
1 
1 
• • 

C I 

E 
N 
T 

A 

I 
10.000• 

I 
I 

• • • • • • • • 

NJ 0 
P4 

I 
N 

I 
7.000. • • • • • • . • • • 

L 

4.000. • • • • • 
I 
1 

• • • 
I 

1.000. 

I 

1 

. 

C C C 0 
0 

• • 

C C 

• 

C C C 

• 

0 
C C C 0 C C 

I 

I 
• • . 

C CC 

• 

CC 

I 
• 

16.000 14.930 13.860 12.790 11.720 10.650 9.580 8.510 7.440 6.370 5.300 

CALCULATED PO4 CONC • C 
OBSERVED PO4 CONC • 0 

DISTANCE IN MILES 



	

			 	 	 	 		 	 		
	 	 		 		 	 		
		 	 	 		 	 		
									
			 	 	 		 	 	
		 		 	 	 	 	 	
				 	 	 	 	 	
	 	 	 	 	 			 	
				 	 			 	
		 	 	 	 			 	

	

								 		
	 		 	 		 	 	 	

								 	 	
	 		 		 		 	 		

	 	 	 			 		 		
										
										
	 							 	 		
		 									
	 	 	 			 		 	 	

	

	 		 	 				 		
		 	 	 			 	 		 	
		 	 	 			 	 			 	
				 	 					
		 				 	 				
		 	 	 	 					

	

	 	 	 				 	 		 	
					 	 	 	 		 	
			 	 	 	 	 		 	 	

	

	 	 	 			 		 	 	

	

	 	 	 	 	 					
		 	 	 	 		 	 		
			 	 		 		 	 		
	 	 	 	 	 	 		 		
			 	 		 					
				 	 	 	 	 	 		
		 	 	 	 	 						

	

		 	 	 							
			 				 			 	
					 	 	 			

	

	 	 			 	 			 	 	

   

	

	 	 	 		 	 			

	

	 	 	 	 	 	 			 	

	

	 	 	 	 		 	 	 	

	

	 	 		 			 			

	

	 	 		 	 	 	 	 	

	

	 	 	 		 	 	 	 		

	

			 	 	 		 	 	 	

	

	 	 		 		 	 		

	

	 	 		 		 	 	 	
		 	 			 	 	 	 	

 

 

	 		 	 		 		 	 	

EXAMPLE CREEK 
CALCULATED AND 03SERVED TOTAL COLIrORM CONCENTRATIONS VERSUS DISTANCE 

1829.000. • C • • • • • • • • • 
I I I I I I I I I I 
I I I I I I I 1 I I 
I I I I I I I I I I 
I I I I I I I I I I 
I I I I I I I I I I 
I I I I I I I I I I 
I CI I I I I I I I I 
I I I I I I I I I I 
I I I I I I I I I I 

1463.000• • • • • • • • • • • 
I I I I I I I I I I 

C I I I I I I I I I I 
D I I C I I I I I I I I 
4 I I I I I I I I I I 
C I I I I I I I I I I 
E I I I I I I I I I I 
4 I I 0 1 I I I I I I I 
T I I C I I I I I I I I 
.( I I I I I I I I I I 
A 1097.400• • • 0 • . • • . • • • 
T I I I I I I I I I I I 
I I I I I C I I I I I I I 
U C I I I I I I I I I I 
9 I I I I I I I I I I I 
S 1 I I I I I I I I I I 

I I I I C I I I I I I I 
1 I I I I I I I I I I I 
4 I I I I I I I I I I I 

I I I I I C I I I I I I 
4 73141201• • • • • • • • • • • 
? I I I I I I I I I I I 
N I I I I I C I I I I I I 
/ I I I I I I I I I I I 
1 1 I I I I IC I I I 1 I 
0 I I I I I I I I I I I 
0 1 I I I I I C I I I I I 

I C I I I I I I I I 1 I 
01 I I I I I I IC I I I I 
L I I I I I I I 0 1 I I 

365.1$01• • • • • • • C • • • • 

I I I I I I C I I I 
01 I I I I I 0 C I I I 
CI I I I I I I CI I I 

I I I I I I I I C I 1 
01 I I I I I I I CI I 

I I I I I I I I I C C C 
I C I I I I I I I I I 
I I I I I I I I I I 
I I I I I I I I I I 

0.0 • • • • • • • • • • • 

16.000 14.930 13.860 12.790 11.720 10.650 9.580 8.510 7.440 6.370 5.300 

DISTANCE IN MILES 
CALCULATED TOTAL COLIFORM CONC • C 
OSSERVED TOTAL COLIFORM CONC • 0 



				 		 			

	

		

	

	

	

			

	

	

 

	

	

	

EXAMPLE CREEK 
CALCULATED AND OSSENVED FECAL COLIFORM CDNCENTQATIONS VERSUS DISTANCE 

1024.000. •---C 

819.200• 

0 
04 

P4 

T 1 
1 

A 614.400• • 

0 
N

0 S 

409.600• • 

1 
0 
0 

C 

L 
204.400• • 

01 
CI 
01 

C 

I C 

C 
0 

• 

• 

0 

• 

C 

mi.. 

C 

••• 

C 
• • • • • • 

C I 

•- • • 

IC 

I 
• 

C 
•C 

C 

0 

I 
C 
I 
0 

C 
C 

C 

• 

C 

• 

I C C C 
C 

0.0 • • • • • . • • • • 

16.000 14.930 13.860 12.790 11.720 10.650 9.580 8.510 1.440 6.370 5.300 

CALCULATED FECAL COLIFORM CONC • C 
OBSERVED FECAL COLIFORM COLIC • 0 

DISTANCE IN MILES 



	 

	

	 	 	 	 	 

	

	
	
	

	 	 	 	 	 	 	 
	

	

		 	 	 	 	 

	

	

				

	 			

		 	

	

		

	

			

	

			

	

		

	

		

	

		

	

		

	

		
		 	

						 				

EXAMPLE CREEK 
CALCULATE.) A4D OBSERVED 00 C3NCENTRATIONS AND DO DEFICIT VERSUS DISTANCE 

8.000• • 

1 C 
1 C C I 

C CI 1 
CI

^ ..I 
I 
I 

I 
1 

0 1 I I 
I I I C 0 I I I 

6.400• •- • • • • • • • • • 
o I I I IC I I 1 I 

1 1 C I I I • C I I 1 1 1 
01 I 1 1 1 1 1 1 I 
CI I . I I C 1 1 I 1 1 

C C 01 C 1 1 1 C I I 1 1 I 
C 1 1 1 1 1 I 1 I 1 

I 1 1 1 I C 1 I 1 1 I 
C 1 1 CI I C 1 I 1 I I 1 

1 1 0 I C I I I I 1 I 
4 ♦.d00• • • ...0 .. C-• • • • • •- • • 

1 1 0 I 
4 1 1 I 
A 1 I 1 I 

i-o
0 

I 
1 

1 
I 

I 
1 

(A 0 1 1 I 
4 1 I 1 I 

1 1 0 0 I 
I 
4 

1 
3.200... D 0• 

I 
• 

D 
D • • • • • • • 

• o 0 
0 

D 
0 

0 

D 
1.600• • • • • • • 0 • 

0 I I I 
DI I I 

1 I D 01 1 
I I D I 
1 I D D 
I 1 I 
1 I I 
I I 1 
I 1 I 

0.0 • • • • • • . • • • • 

16.000 14.930 13.860 12.790 11.720 10.650 9.580 9.510 7.440 6.370 5.300 

DISTANCE IN MILES 
CALCULATED DO CONC • C 
OBSERVED DO COW • o 
DO DEFICIT • 0 



 

 

	

		

	

		  

	

	 	 	

		 			 			

vxAMPLE CkEEK 
DIS:-IARGE (CFS; VERSUS DISTANCE (4ILES) 

28.000. 

22.d00• 
x X Ix x Ix x 

J 

S 
C 
I 
I 
a 
6 

17.000• 

C 
F 
S 

12.400 

7.200 

X 

2.000• 

16.000 

XX X 

• 

14.930 

. 

13.860 12.790 

. 

11.720 

. 

10.650 9.580 

DISTANCE (MILES) 

8.510 7.440 

• 

8.370 5.300 



      

              

	

	  

							 		 	

				 						

4*(00. • . 

EXAMPLE CREEK 
DEPT) (FEET) VERSUS DISTANCE (MILES) 

• • 

3.400 

2.600 

0 

4 

F 2011)0 

E 
T 

••••••••• • 

X 

• 

x 
1.b00• 

X 
*41041111.O.NOID • 

1.000• • • • •--- • • • • • • 

16.000 14.930 13.660 12.790 11.720 10.650 9.560 8.510 7,440 6.370 5.300 

DISTANCE (NILES) 



	 	 	

	 	 	 	

	
	 	

	

	 	

	

	 	

	

	 	
	 	 	
	 	 	

	

	 	

	

	 	

	

	 	

	

	 	

	

	 	

	

	 	

	

	 	

	

	 	

	

	 	

	

	 	

	

	 	

	

	 	

	

	 	

	

	 	

	

	 	

ExAmPLI: CREEK 

C A L C U L A TED COlv-)E -v A r I vE CONCE \I T R AT ION ) AT A SUBREACH 

MILE 
LOCATION 

16.00 
15.50 
15.00 
14.50 

TSc., 
(46/_) 

15.0 
15.0 
15.0 
15.0 

(m6/L) 

0.0 
0.0 
0.0 
0.0 

(MG/L) 

0.0 
0.0 
0.0 
0.0 

CALCULATED CONSE4V A TIvL CONCEN ATIONT R N )A T A SUdREACH 

MILE TSS 
LOCATION (4G/L) (MG/L) 

14.50 22.4 0.0 
14.00 22.4 0.0 
13.50 22.4 0.0 

Y 13.00 22.4 0.0 
oN 12.50 22.4 u.0 
co 12.00 22.4 0.0 

11.50 22.4 0.0 
11.00 22.4 0.0 
10.50 22.4 0.0 
10.00 22.4 0.0 
9.50 22.4 0.0 
9.00 22.4 0.0 
8.50 22.4 0.0 
8.00 22.4 0.0 
7.50 22.4 0.0 
7.00 22.4 0.0 
6.50 22.4 0.0 
b.00 22.4 0.0 
5.50 22.4 0.0 
5.30 22.4 0.0 

(MG/L) 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 



	 	  	 	 	  	 

	 	 	 	 

	

	

	 	 	 

	 	 	 

	 	 	 

	 	 	 	 	 	 	 		 	

	 		 	 	 	 	 	 		

� 

Tjj vt:,?SuS_DISTANCE 

29.000. • . • . • • • • • 
I I I I I i I I I I 
I I I I I I I I I I 
I I I i I I 1 I I I 
I I I I I I I I I I 
I I 1 : I I I I I I I 
I i I I I I a I I I I 
I I I , I I I I I I I 
I I I I I I I I I I I 
I I I I I I I I I I I 

25.200. • • • • . • • • • • 
I I I I I 1 1 1 1 1 1 
I 1 1 1 1 1 I I 1 I 1 
1 1 1 1 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 1 1 1 1 

C 1 1 1 1 1 1 1 1 1 1 1 

3 1 1 1 0 1 1 1 1 0 1 1 1 

4 1 1 X X1 x XIX XIX X IX x IX X 3 x XI X XI X X X 
... i I I 0 I I I I I I I I 
E I I I I I I I I I I I 
4 .1.400* • • • • • . • • • • 
T I I I I I I I I I I I 
q I 1 1 a 1 1 1 1 1 1 1 
A 1 1 1 1 1 I 1 1 1 1 1 

)--. 
Ch 

T I I I I I I I I I I 1 

%to I 1 1 1 1 1 1 1 1 1 1 1 

3 1 i i I t t 1 1 I I I 
4 1 1 I 1 I I I I I 1 1 

1 I' 1 1 1 1 1 1 1 1 1 

I I 1 1 I 1 1 1 1 1 1 1 

4 17.q00# • • • • • • • • • • 

1 1 1 1 1 1 1 1 1 1 1 

4 1 1 1 1 1 1 1 1 1 1 a 
a a 1 1 1 1 1 I 1 1 1 1 

/ $ 1 1 1 1 I 1 1 1 1 1 

L 1 1 1 1 1 1 1 1 1 1 1 

1 1 1 1 1 1 1 1 1 1 1 

XX101 x 1 1 1 1 1 1 1 1 

1 1 1 1 1 1 1 1 1 1 1 

1 01 1 1 1 1 1 1 1 1 1 

1301100* • • • • • • • • • • 
I I I I I I I I I I I 
I I I I I I I I I 1 1 

I 1 1 1 1 1 1 1 1 1 1 

1 1 1 1 1 1 I I I I I 
I I I I I I I I I I I 
I I I I I I I I I I I 
I I I I I I I I I I I 
I I I I I I I I I I I 
I I I I I I I I I I I 

10.u00* • • • . • • . • • • 

16.000 14.930 13.8b0 12.790 11.720 10.650 9.580 8.510 7.440 6.370 5.300 

DISTANCE IN MILES 
OBSERVED U 
COMPUTED a x 



Output Example 2 showing model output 

using program deck setup example 2. 

Example illustrating nitrification modeling. 



	

	

	

	

	

	

	

	

	

	

	

	 	

	 	

	

-,T'.:AJY c.G.Ar.,41Tr:D DISSOLvE0 OXYGEN 4UOLL 

GJ_F C3AST 1YJROSCIENCE CENTER 

U. utjLXiICAL SU00/EY 

JATF jF iacT -4EVIS1ON. FEbwJARY 1975 

C-1ArTA-103C-ILE RIVER NEAm ATLANTA•CAOktiIA 

lirqIFI:aTIDN CYCLE I1CLUOLU IN M3DEL 

NjAdER 3F SusREAC1ES FOR TmIS 00R0aLEN = 24 

041NTING iNTE4vAL (MILES) = 2.000 

STARTING JISTA4CE (MILES) = 302.470 

INITIAL CIUD CUNC (MG/L) AT STARTING DISTANCE 2 A.00 

INITIAL jq(ANIC NIT40t2E4 CONIC (mG/L) AT STARTING DISTANCE = 0.200 

INITIAL AMMONIJM NITROGEN CONC (M6/L) AT STARTIN6 DISTANCE = 0.020 

INITIAL NITRITE NITROGEN CONC (mG/L) AT STARTING DISTANCE = 0.007 

INITIAL NITRATE NITROGLN CONIC (MG/L) AT STARTING DISTANCE = 0.260 

INITIAL JO CONIC (mi/L) AT STARTING DISTANCE = 4.200 

INITIAL 0-106PiATE (46/L) AT STARTING DISTANCE = 0.0 

INITIAL 13T. CUNC (0010/100NL) AT STARTING DISTANCE s 0. 

ivITiAL FEC. CULI F. CUNC (4PN/100ML) AT STARTING DISTANCE = O. 

STwEAmFLO* (CFS) AT STARTING DISTANCE a 1150.000 



	 				 		 	

		
		
	
		
		 
	
	
		
	
	
	
	
	
	
	
	
	
	

	
	

	

	

1 a T A ( MAJOR IRIdUTARIES ANIJ RAIN STEM ) 

SUDRe.ALs :.()Qt NU a' tit-61N END 
(4ILE) (41LE) 

1 G o -Yi1\!1I -J(i 3!: STJJv ine.97 300.62 
e 6 ATLAyfk wTo wITiJow 300.62 300.56 
i 6 -iACsT-IEe. C4LEA 300.56 300.62 
4 .P CDR:i COUNTY wTo 300.52 300.24 
S r: o.m. CLAYrON 4l 2 300.24 297.50 
5 G o40CTO4 C=..‘ 291.50 29b.13 
1 G '41Cf(43ACK C4EtK e96.13 294.17 
1 
4 

ri 
ci 

7,JuIl ..;0 ,4,4 
J101 wfo 

oTo 294.28 
iN1.00 

291.60 
291.57 

10 G JTQY C4tE4 291.s7 288.58 
11 G SaEET4ATE4 CREEK 286.56 283.56 
12 ri CAMP wio Cd4.5d 283.54 
13 (1 C400 CoEE4 283.54 283.27 
14 6 JEE: 0,<Eti< 283.27 281.47 
15 G AvNAwAlchE C4EtK 281.47 275.95 
10 6 ..,=AR C4tE4-1s6 276.96 274.49 

)-a
-4 
N 

17 
Id 
19 

G 
6 
G 

-pi- A.4 C4EE<--ro 
33(2 CoEE‘ 
•DLF C4EE‹ 

P74.44 
[73.46 
267.34 

273.46 
267.34 
261.72 

20 6 SNIAKE CqE=< 261.72 261.25 
21 G el.:OA.< Ci<E=K 261.25 250.87 
22 G *4002IN4 :-/EtN 250.87 244.89 
e3 
24 

G 
6 

.J1NK CcEE< 
CENToALma:4EL C4iec 

144.g9 
236.51 

236.51 
235.46 

KLY: CODE 

A RuCKY BUTTj4-o0oL RI=FLE-LPS4T vEGETATIJN 
d RUCKY BOTTOM-POUL RI=FLE-REDIJR VEGETATION 
C RuCKY BOTTOR-POOL RIFFLE-HEAVY vEGETATIJN 
D 4OCKY dUTTOR-CHANAEL CONTROL-LloRT vtLiETATIJN 
E RUCKY HUTIOR-CRuNINEL CONT4JL-RE9IJR vtbETAMN 
F NUCKY dOrTjm-CIAVAL CONTROL-REAvY vEGEIATIuy 
G MU) BOTTOM-PJOL RIFFLE--I6HT vEbtTAIION 
M MUD BUTTON-)JUL -(IFFLL-mEu1u0 vEtiETATIom 
I MUD 3OTTOm-POOL RIFFLE-HEAVY vEGETAT10N 
J MU) BOTTOM-CIANINEL CONTROL-LI6mt vE4ETATION 
K MUD BOTTOM-CHANNEL C314TROL-01EDIUM vEGETATIos 
L MU) BOTTOM-CHANNEL CaNT4OL-mrAvY vi:IfTATIoN 



	
	

 

			

		

		
	 
	

	
	

 

	
	

		

	
	
	

	

	

		 		

	

	

	

	
		
	

 

	

		

	

	 	

	

			

	

	
		

	

	 		

	

			

	

		

	

				

	

			

	

				

	

				

	

		 

	

			

	

				
		

	

			

	

		

	

			

	

		

	

			

	

	

SUBREACP1 

2 
3 
4 
5 
6 
7 
8 
9 
in 
11 
12 
13 
/4 
15 
16 

)-4 17 
L.) 18 

19 
20 
21 
22 
23 
24 

DATE 

6/77 
6/77 
6/77 
6/77 
ft /77 
6/77 
6/77 
6/77 
ft/77 
6/77 
6/77 
ft/77 
6/77 
6/77 
6/77 
6/77 
S/77 
6/77 
6/77 
6/77 
6/77 
6/77 
6/77 

CUDE 

-- .:4 

GS 
55 
a5 
cc 
GS 
GS 
5S 
Gc 

GS 
35 
65 
-,c 
35 
55 
G5 
SS 
65 
55 
3S 
GS 
35 
GS 

• 4. sTc •) J 

NA4E 

- TLANTA .47.4 .1T1o4-f 
p,EACmTkEE C-ILEK 
(444 CL)U-471,  .TN 
-4.8. CLAYT14 sera 
4JocT0,4 c.47 .....r 
4ICKAJACK C-itEl. 
SJUT44 C009 WT' 
uTO4 OP 
.an4 Cwif.< 
S•ErT04mTr4 Z44:-- , 
CAmd ..TP 
L.44.? CkEE< 293.34 
',FED CkEE't 
..410cEomKti LKEL( 
dEAR CkEE<-1(26 
dEA4 C4tti--10 
31g roFEK 

s4AKE CkEE-% 
CEDAk CkEi.c 
w100P14b :4:Lt.( 
PINK CocEE't 
CENTkALHACkte. C4tE,c 

L.: c A 

AJLF C4Et4 4.0 

MICE 
LOC4rIO-J 
3L-1.--.? 
iuu.,6 
300.32 
300.24 
# 47.s0 
241.13 
244.28 
241.60 
241.-47 
2,1.'4 
213.58 

243.27 

21 21 5::: 

771:44: 
267.34 
251.7? 
251.25 

:::::79 
236.51 

'4 D M I N4 0 -4 TmlicsJ 1 A .4 r JATA 

N8OU 0 
(t!.1) (mG/L) 

DO TEMP 
(:FS) (46/0 (0E3. C) 
-110.0 0.0 C.0 0.0 21.0 

d4.0 7.0 
61.0 

0.0 6.7 22.0 
22.0 0.0 0.7 

1 13::(0) 81.0 0.0 1.2 
0.(.4 7.4 0.r 4.0 
1.0 0.0' 9.d 

22.0 
21.0 

d6.0 
27.0 

0.0 0.7 
22.0 

14.0 
11.0 0.0 3.1 

21.0 
23.0 

15.5 6.0 0.0 7.5 
5.0 0.0 7.7 21 4.0 :..0() 

7.3 11.0 0.0 3.8 22.0 
4.0 0.0 4.0 21.0 

21:(1 4.0 0.8 9.6 20.0 
25.0 4.0 0.0 8.8 21.0 
40.0 4.0 0.0 4.2 

4.0 0.0 9.4 
20.0 

16.5 
9:,.0 4.0 0.0 4.0 

21.0 

0.0 9.6 
21.0 
21.0 1'.0

.0 4.0 0.0 8.0 21.0 
4.0 0.0 8.2 30.0 

27.0 J.0 0.0 6.9 
22.0 

4.1i 0.0 8.6 10.0 
3.0 0.0 8.4 

22.0 
21.0 

6i.0 22.0 

KEY; SOURCE CODE 

5 Js GEOLUGI:AL Su4VEY. wATEk 4ESOURCES DIVISION.ATLAPITA.6EOR6IA 



	 		 		

	

	

 

AvEqA(it 4EAL-,H sT4EAMPL 0 • u4T4 ( MAJOR TRI3UT4RIE AND MAIN STEM ) 

5U1A::- N AVE.H4:1; 4vERA3E ut3TH AVEkAkiE VELJCITY AVERAWE WIDTH 
(C=-1) (rrAT) (FEET/SEC) (FEET) 

1 110.0 4.3 1.10 243.0 
2 1040.0 6.0 0.95 202.0 
3 
4 

11[4.0 
1140.0 

5.6 
4.7 

1.02 
6.87 

202.0 
280.0 

1270.0 3.1 1.77 209.0 
6 1277.0 5.5 : 1.31 880.0 
t 1241.0 2.6 2.31 497.0 

. ... t.ile.0 5.3 1.33 864.0 
4 1330.0 '5.4 1.51 163.0 
14 1345.0 6.3 1.35 142.0 
11 
1,. 
13 

1,60.0 
116.G 
117.0 

4.5 
5.A 
5.7 

1.84 
1.11 
1.43 

189.0 
208.0 
194.0 

14 1609.0 5.7 1.31 215.0 
lb 16.14.0 4.8 1.41 241.0 
lb 
17 

1b/4.0 
1b90.0 

5.0 
5.6 

1.46 
1.18 

229.0 
256.0 

1--, 
--.1 
.p. 

Id 
19 

1/82.0
1904.0 

4.7 
2.8 

1.49 
2.17 
1.67 

255.0 
297.0 
237.0 

21 1815.0 3.0 2.50 255.0 
22 1413.0 3.9 1.93 254.0 
23 1423.0 4.3 1.49 301.0 
24 1948.0 6.6 0.91 331.0 



	

			 	 	 		 	

			 		 		 			
			 	 	 		 			
						 			
				 		 			
						 			
		 				 			
						 			
		 		 		 			
						 			
			 			 			
		 				 			
	 					 			
		 		 		 			
						 			

	

			 			 			

	

				 		 			

	

		 				 			
				 			

	

						 			

	

		 			 	 			

	

						 			

	

						 			

	

						 			

	

			 			 			

CmArTamON.lEt 40/Lk NEAr,  ATLANTA.GLORt2IA 

vPJT Af4 A N ETERS 

CJNCt4TRATICIN5(N6/L) OF -- 

5060EACH CARS 60) 4.0,(2-y 402-N 403-4 DO DEFICIT P34 TOT.COLIF. FEC.COLIF. 

k-a 
-4 11 5.00 0.53 0.05 0.01 0.e6 0.93 0.0 0.0 0.0 ul 12 11.uu 6.)2 ,i....loi '1.07 0.76 4.83 0.0 0.0 0.0 

13 4.00 U.44 u.06 0.03 0.67 0.61 U.0 0.0 0.0 
14 4.0U U.35 0.01 0.01 0.44 0.34 0.0 0.0 0.0 
15 4.0u 0.2S 0.02 0.01 0.44 0.01 0.0 0.0 0.0 
16 4.00 0.15 0.02 0.01 0.1b -0.21 0.0 0.0 0.0 
17 4.00 0.22 0.01 0.01 0.37 0.41 0.0 0.0 0.0 
18 4.00 0.0 0.02 0.01 0.23 -0.19 0.0 0.0 0.0 
19 4.00 0.1'i 0.02 0.01 0.18 0.21 0.0 0.0 0.0 
20 4.00 0.14 0.02 0.01 0.19 0.01 0.0 0.0 0.0 
21 4.00 0.14 0.06 0.01 0.21 0.43 0.0 0.0 0.0 
22 3.00 0.13 0.02 0.01 0.40 -0.27 0.0 0.0 0.0 
23 4.00 0.40 0.03 0.01 0.50 0.01 0.0 0.0 0.0 
24 i.uu 0.21 0.01 0.01 0.25 0.23 0.0 0.0 0.0 

1 0.0 0.9 o.o 0.0 0.0 0.0 0.0 0.0 0.0 
2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
3 7.0U 0.41 0.12 0.02 0.03 1.93 0.0 0.0 0.0 
• toi•vy •' 10..0 0.u2 0.u2 7.93 0.0 0.0 0.0 
5 61.00 20.60 14.50 0.01 0.0 7.09 0.0 0.0 0.0 
6 50.00 13.00 2.90 0.04 0.26 4.63 0.0 0.0 0.0 
7 5.0u 0.45 0.04 0.01 0.67 -0.17 0.0 0.0 0.0 
d 6b•00 cu...0 13.20 0.04 0.04 8.11 0.0 0.0 0.0 
9 27.00 16.00 14.00 0.01 0.01 5.36 0.0 0.0 0.0 
10 6.00 0.54 0.16 0.02 0.44 1.13 0.0 0.0 0.0 
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C1ATTA-193Citt 41vE4 4E- A44 ArLANTA.4,c3461A 

C).iFt:1C1cNTS(/OAY) 

SUIP‘CACM ,404;, KN-1.1 SKN1.3 K402 SK J2 icCOLF KCOLT KP041 OW042 

1 o.0 .,. 0.4' ,..30 ?.,0 0.00 0.0 0.0 0.0 0.0 
2 u.0 u.0 J.3u UeS, ?•30 ?.,0 0.00 0.0 0.0 0.0 0.0 
3 0.0 0.0 0.+0 0.30 0.3? u.57 e.50 2.5) U.00 0.0 0.0 0.0 0.0 
• u.0 0.0 0.3C 0.30 0.3? 3t1 2.,u 0.00 0.0 0.0 0.0 0.0 
5 u•IJ u..0 Q.1' u.iO u. sc U. e•30 0.00 0.0 0.0 0.0 0.0 
6 J.13 04.10 0.3) G.30 0.32 0.55 4.50 2.50 0.00 0.0 0.0 0.0 0.0 
T 0.13 0.16 0.34, U.5 2.,0 2.,11 U.00 0.0 0.0 0.0 0.0 
•1 b.13 ,;•lo 0.3? 0.5, e.51 2.50 0.00 0.0 0.0 0.0 0.0 

”41N 0.3‘ U.,D 2.3u e.30 0.00 0.0 0.0 0.0 0.0 
J • 04.,, 

0.13 .6.1S 0.3(' 0.30 0.3) 0.55 2.50 2.50 0.00 0.0 0.0 0.0 0.0 
10 

11 U.14 u•ls 0.30 0.30 41.3e 0.) 2.50 2.50 0.00 0.0 0.0 0.0 0.0 
la J•14 0.16 u.0 0.30 0.3e 0.65 2.,u 2.50 0.00 0.0 0.0 0.0 0.0 

L.3e U. S, 0.00 0.0 0.0 0.0 0.0 
14 J.14 u•i5 0.01 0.30 0.3:e 0.55 P.54) 2.50 0.00 0.0 0.0 0.0 0.0 
1i 0..14 0.1s U.30 u.30 0.3? 0.55 2.30 2.50 0.00 0.0 0.0 0.0 0.0 

lb u.1 14 0•18 0.3n 0.10 0.32 0.85 2.50 2.50 0.00 0.0 0.0 0.0 0.0 

.t ,••/ (.1) ;J.'', 4/.3u 0.3e U.53 e.50 2oSU 0.00 0.0 0.0 0.0 0.0 
IS Uelq q.15 0.30 1).30 0.3? o.55 2.,U 2.50 0.00 0.0 0.0 0.0 0.0 

i4 0.14 0.18 0.3u 0.30 0.3? 0.55 2.5u 2.50 0.00 0.0 0.0 04,0 0.0 

40 0•14 0.1S 0.30 J.30 0.32 0.55 2.30 2.50 0.00 0.0 0.0 0.0 0.0 
1-,
-.I el '..,..1" '.1t. ”.3e U.5: 2.10 0.00 0.0 0.0 0.0 0.0 
u) e2 u.14 9.1b 0..10 0.30 0.3e 0.65 dos() 2.50 0.00 0.0 0.0 0.0 0.0 

C3 4.14 0.18 0.3G u.30 0.3e U.55 e.,o 2.30 0.00 0.0 0.0 0.0 0.0 

c4 0.19 0.15 0.30 0.30 0.3? 0.55 2.0 2.50 0.00 0.0 0.0 0.0 0.0 



		

	 	

	

 

 

	
	
	 		

T=At4Ar.ii4E C0,44kCIED RtACTIUN CUEFFICIt.:84T6 (/UAY) 

5Ud.(EACM K4 0,9 K4H3 KNu2 5KNO2 KNU3 <4 KPU41 KP042 

1 O.0 U.0 u.33 0.33 0.36 0.71 2.72 2.74 U.01 1.34 0.0 0.0 
2 0.0 u.0 0.33 0.44 0.35 0.71 2.7? 2.72 0.01 1.34 0.0 0.0 
3 0.0 0.0 6.1i 0.3J 0.35 0.71 2.7? 2.72 0.01 1.3. 0.0 0.0 
4 0.0 0.0 0.33 0.33 0.36 0.71 2.72 2.72 0.01 1.34 0.0 0.0 
5 
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7 0.1d U.22 0.66' 0.6S 0.54 1..1 9 4.57 4.57 U.01 •1.52 0.0 0.0 
d Ueld u.ee le.')-i 0.,5 0.58 1.19 4.57 4.57 0.01 1.52 0.0 0.0 
4 
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11 

0.1N 
0.1b 
0.25 
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0.?% 
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JoS3 0.33' o., 
q.) 0.65 0.61 
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0.01 

1.0, 
1.0/ 
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0.0 
0.0 
0.0 

0.0 
0.0 
0.0 

tc 0.26 v.21 0.60 0.60 0.64 1.04 4.14 4.11 0.01 1.06 0.0 0.0 
13 0.25 0.21 0.50 0.30 0.34 1.04 4.14- 4.14 0.01 0.8* 0.0 0.0 
14 0.25 u.21 0.60 0.60 0.64 1.09 4.19 4.14 0.01 0.db 0.0 0.0 
15 0.25 0.21 0.60 0.50 0.54 1.0V 4.14 4.19 0.01 0.47 0.0 0.0 
ib .0.23 0.21 0.30 0.30 0.54 1.09 4.14 4.14 0.01 0.21 0.0 0.0 

)-=
co 

17 
lb 

0.24 
0.24 

0.20 
u.20 

0.45 0.46 0.44 1.00 
1.00 

3.di 
3.65 

3.85 
3.85 

0.01 
0.01 

0.31 
2.03 

0.0 
0.0 

0.0 
0.0 

o 19 0.24 0.20 (4::: LIO.:1Z 00::: 1.00 3.fti 1.45 n.01 ?.4.0 0.0 0.0 

e0 u.e4 U.14 J•4 0.42 0.45 0.9? 3.53 3.53 0.01 1.76 0.0 0.0 
C1 0.23 u.1 Je42 Us*? 0.45 0.92 3.53 34,23 0.01 2.3b 0.0 0.0 
C2 0.24 0.20 0.45 0.46 0.49 1.00 36113 3.85 0.01 2.73 0.0 0.0 
C3 0.25 U.21 Uole 0.20 0,54 1.09 4.19 44,14 0.01 1.91 0.0 0.0 
44 0.25 u.21 0.30 0.30 0,54 1.09 4.14 4.11 u.01 1.60 0.0 0.0 



	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	
	 	

CMATTAHODCNEE RIvER NEAR ATLANTA•6EORGIA 

SticiREACm 00 SATURATION 
(46/0 

8.905 
2 8.808 
3 8.905 
4 8.905 
ti 8.805 
6 7.812 
7 7.812 
0 7.812 

7.812 
10 - 7.812 
11 7.966 
1c. 7.966 
13 7.966 
1♦ 7.966 
18 7.966 
16 7.466 
17 8.125 
18 8.125 
19 8.125 
20 8.288 
2i 8.288 
22 8.125 

co 23 7.966 
7.960 



	

									 	
		 						 		

	 		 	 		 				
	 			 						
	 			 						
	 			 			 			
	 			 		 				

	 			 		 				
	 			 						
	 			 						

	 			 						

	 		 	 						
	 			 					 	

	 			 						
	 				 					
	 			 					 	
		 		 	 				 	

		 		 	 					
	

				 	 					 	
	 			 					 	
		 		 			 		 	
	 		 	 					 	
	 		 	 						
	 			 			 		 	
	 		 	 					 	
	 			 					 	
	 				 		 		 	
			 	 			 		 	
	 		 	 			 	 		
	 			 						
	 			 		 				
		 		 			 			
	 			 						
	 			 			 			
	 				 		 			
	 			 				 		
	 			 			 			
		 		 		 			 	
	 			 						

	 		 	 			 			
		 		 			 			
		 		 						
	 			 					 	
	 			 						
	 			 		 			 	
	 			 				 		
	 			 			 		 	

CH4TTA-10)C-47..i -%iVt4 NtAH ATLANT4.6EORGIA 

v ASJF(EmENTS 

DISTANCL UU CJ4, LOiJo 410UJ 3-q:,-N vii-N 102-N 403-v TOTAL FECAL PO4 

(m1) (46/0 (M(J/L) ("J/L) (45/L) (1i/L) (MU/L) (+WU COLIFOR4 COLIFOMM 046/L1 

302.9/ m•rt.. 3.in n.,, 0.42 0.0 0.00 0.27 0.0 0.0 0.0 

302.97 8.30 4.00 0.0 0.22 0.01 0.00 0.29 0.0 0.0 0.0 

302./7 5.20 5.00 0.0 0.1i 0.0b 0.01 0.29 0.0 0.0 0.0 

302.97 8.3u 3:80 0.0 0.13 0.06 0.01 0.29 0.0 0.0 0.0 

302./7 4./u 4.40. • 0.0 0.31 0.0 0.00 0.30 0.0 0.0 0.0 

302.97 10.20 4.10 0.0 3.2? 0.0 0.00 0.27 0.0 0.0 0.0 
302.97 11.20 3.80 0.1 0.10 0.01 0.01 0.26 0.0 0.0 0.0 

302.97 4.70 4.10 0.0 0.22 0.04 0.01 0.26 0.0 0.0 0.0 

302.97 4.40 3.0 0.0 0.17 0.03 0.00 0.25 0.0 0.0 0.0 

J02.9, 8.6u 4.30 J.0 0.25 0.0'. 0.01 0.26 0.0 0.0 0.0 

302.97 0.dU 4.00 0.0 u.22 0.02 0.00 0.28 0.0 0.0 0.0 

302.97 4.60 3.30 0.0 0.13 0.02 0.00 0.27 0.0 0.0 0.0 

302.17 8.t40 0.0 0.0 0.0 0.01 0.01 0.29 0.0 0.0 0.0 

298.77 4.30 14.00 0.0 3.20 c.1U 0.04 0.27 0.0 0.0 0.0 

298.77 1.10 15.00 0.0 2.90 1.90 0.03 u.27 0.0 0.0 0.0 
---, 
m 298.77 1.00 15.00 0.0 2.50 1.7u 0.04 0.30 0.0 0.0 0.0 
tv 298.77 7.80 4.50 0.0 2.00 1.4u 0.01 n.?9 0.0 0.0 0.0 

298./7 7.50 14.00 0.0 2.10 1.40 0.03 0.30 0.0 0.0 0.0 

298.77 8.00 17.60 0.0 3.20 1.70 0.04 0.29 0.0 0.0 0.0 

298.77 8.10 14.00 0.0 4.20 1.20 0.05 0.27 0.0 0.0 0.0 

298.77 8.60 15.50 U.0 3.00 2.30 0.04 0.28 0.0 0.0 0.0 

298./7 8.70 14.50 0.0 3.00 2.40 0.04 0.27 0.0 0.0 0.0 

298.17 8.60 16.00 0.0 2.80 2.10 0.04 0.27 0.0 0.0 0.0 
298.17 6.70 11.00 0.0 3.00 2.20 0.04 0.25 0.0 0.0 0.0 
298.17 7.40 0.0 0.0 2.60 2.00 0.04 0.26 U.0 0.0 0.0 

298./7 1.10 0.0 0.0 2.00 1.,0 0.03 0.29 0.0 0.0 0.0 

294.65 7.00 12.40 0.0 3.20 2.20 U.14 0.41 0.0 0.0 0.0 
294.65 7.00 14.20 0.0 3.00 2.1U 0.13 0.38 0.0 0.0 0.0 
294.65 7.00 14.50 0.0 2.90 1.90 0.14 0.40 0.0 0.0 0.0 

294.65 6.80 17.00 0.0 2.70 1.20 0.13 0.42 0.0 0.0 0.0 
294.65 6.70 11.00 0.0 ..00 1.30 0.11 0.39 0.0 0.0 0.0 

294.65 6.70 12.00 0.0 2.00 1.20 0.11 0.39 0.0 0.0 0.0 

294.65 (.80 11.40 0.0 0.0 1.40 0.12 0.42 0.0 0.0 0.0 

294.65 7.1U 17.50 0.0 4.00 2.10 0.16 0.41 0.0 0.0 0.0 
294.65 7.60 15.50 0.0 3.0 2.10 0.15 0.41 0.0 0.0 0.0 

294.65 7.50 18.00 0.0 3.00 1.90 0.15 0.44 0.0 0.0 0.0 

294.65 7.60 12.00 0.0 2.70 1.90 0.13 0.37 0.0 0.0 0.0 

294.65 7.0u 0.0 0.0 2.00 1.40 0.10 0.48 0.0 0.0 0.0 

286.07 5.70 11.50 0.0 2.40 1.60 0.13 0.56 0.0 0.0 0.0 

286.07 i.70 13.50 0.0 -..•.,10 1.130 0.12 0.56 0.0 0.0 0.0 

266.07 ,.7u 13.00 0.0 2.10 1.90 0.13 0.60 0.0 0.0 0.0 

266.07 5.70 11.00 0.0 2.60 1.8u 0.12 0.57 0.0 0.0 0.0 

266.07 5.60 9.00 0.0 2.40 1.50 0.11 0.54 0.0 0.0 0.0 

266.07 5.60 12.00 0.0 2.30 1.40 0.10 0.51 0.0 0.0 0.0 

266.0 5.70 10.00 0.0 1.90 1.30 0.09 0.54 0.0 0.0 0.0 



	

	

	

	

	
	 	
		

 

 

CHATTAnODCIEE ATLANT11,6tUk(ifA 

D ,ItasukEMENJTS 

FECAL PO4OlifANCt DO C.P..... CdJ3J 413,),) pqa-N N13-N NJ2-Ni 403-N TOTAL 
(MI) (4G/L) (MV/L1 (mb/L) (4G/L) (46/L) (4b/L) (4G/0 COLIFORM COLIFORM 018/L1 

0.0 0.0286.07 7,.so 0.00 0.0 1.40 1.20 0.10 0.59 0.0 
U.0 ?.eo 1.20 U.11 0.61 0.0 0.0 0.0286.07 3.W. 10.20 

0.13 0.59 0.0 0.0 0.0286.07 '.4u 12.00 0.0 2./0 1.10 
286.07 ,.6u 6.0 0.0 2.90 1.80 0.14 0.59 0.0 0.0 0.0 
286.07 ).40 0.0 0.0 2.30 1.60 0.12 0.56 0.0 0.0 0.0 
281.79 '.1u 8.30 0.0 1.60 1.10 0.09 0.67 0.0 0.0 0.0 
281.79 ,.bu 11.40 0.0 1.90 1.50 0.11 0.68 0.0 0.0 0.0 
281.79 i.u0 '.in 0.0 ?._10 1.80 0.12 0.68 0.0 0.0 0.0 

0.62 0.0 0.0 0.0281.79 4.10 10.0n u.0 ?.70 1.80 0.12 
241./9 *.lo H.i0 U.0 2.40 1.6u u.11 0.67 0.0 0.0 0.0 
261.19 4.7u 10.20 0.0 2.40 1.50 0.10 0.63 0.0 0.0 0.0 
28I.73 4.50 11.10 0.0 2.20 1.30 0.10 0.65 0.0 0.0 0.0 
281.79 4.50 14.i0 0.0 2.00 1.10 0.04 0.65 0.0 0.0 0.0 

1.20 0.10 0.64 0.0 0.0 0.0281./4 4.9u 0.0 0.0 1.90 
0.04.50 0.0 0.0 2.40 1.40 0.11 0.70 0.0 0.0 

281.79 

281.19 4.70 0.0 0.0 2.50 1.50 0.12 0.73 0.0 0.0 0.0 
275.81 4.7U i.00 0.0 1.20 0.82 0.08 0.76 0.0 0.0 0.0 

co 10.00 0.0 1.60 1.00 0.10 0.78 0.0 0.0 0.0275.61 4.80(....) 0.11 0.0 0.0 0.01.30 0.78275.61 4.bU 11.00 0.0 2.00 
0.0 0.0275.81 4.40 10.00 0.0 2.30 1.50 0.11 0.79 0.0 

275.01 4.30 10.00 0.0 2.50 1.60 0.11 0.76 0.0 0.0 0.0 
1.40 0.75 0.0 0.0 0.0275.d1 4.20 10.00 0.0 2.20 0.10 

275.01 4.40 10.50 0.0 2.00 1.3U 0.10 0.74 0.0 0.0 0.0 
275.81 4.4u 10.50 0.0 1.9n 1.10 0.09 0.76 0.0 0.0 0.0 

275.01 4.40 7.50 0.0 1.80 1.00 0.09 0.76 0.0 0.0 0.0 
4.4u 0.0 u.0 1.80 1.00 0.09 0./8 0.0 0.0 0.0275.61 

1.10 0.09 0.85 0.0 0.0 0.0271.19 5.30 4.50 0.0 1.00 
0.0 0.0 0.0271.19 4.6u 4.50 0.0 1.40 0.87 0.08 0.83 

0.0271.19 4.80 7.70 0.0 1.80 0.75 0.08 0.82 0.0 0.0 
0.00.78 0.118 0.92 0.0 0.0271.14 4.70 8.78 0.0 2.10 

271.19 4.60 0.0 0.0 2.20 1.00 0.10 1.00 0.0 0.0 0.0 
0.0 0.0271.19 4.2u 7.40 0.0 1.90 1.30 0.11 0.83 0.0 

0.76 0.0 0.0 0.0271.19 4.Sn q.in 0.0 ?.00 1.30 0.11 
271.19 4.30 9.00 0.0 1.90 1.30 0.10 0.77 0.0 0.0 0.0 
271.19 4.40 10.00 0.0 1.50 1.20 0.10 0.64 0.0 0.0 0.0 

0.87 0.0 0.0 0.0271.19 4.50 10.50 0.0 1.60 1.10 0.09 
0.0 0.0271.19 4.20 8.00 0.0 1.30 0.92 0.09 0.83 0.0 

1.20 0.13 0.97 0.0 0.0 0.0265.66 ,.20 10.50 0.0 1.80 
0.0 0.0 0.0265.66 5.30 8.00 0.0 1.20 0.86 0.10 1.00 

0.0 0.0266.86 5.50 8.00 0.0 1.30 0.73 0.10 0.90 0.0 
265.56 5.10 8.00 0.0 1.10 0.,9 0.09 0.91 0.0 0.0 0.0 

265.86 5.70 8.10 0.0 1.20 0.63 0.10 0.90 0.0 0.0 0.0 
0.0 1.30 0.82 0.12 0.48 0.0 0.0 0.0265.66 5.60 6.50 

0.0 0.00.98 0.0265.65 5.3U 9.20 0.0 0.0 1.10 0.12 
0.0 0.0265.66 4.00 8.00 0.0 1.80 1.241 0.13 0.97 0.0 



	

	

			 	 				 	
	 			 				 		

	 	 	 		 		 		
	 			 						
	 		 	 				 		
	 			 				 	 	
	 			 				 	 	
	 			 						
	 			 					 	
	 									
	 			 		 		 	 	
	 			 					 	
	 			 		 				
	 				 					
	 			 		 				
	 			 					 	
	 					 				
		 									
		 			 					 	
		 		 						
	 									
		 			 			 		
	 							 		
	 			 				 		
	 			 						
	 			 						
	 			 						
	 			 						
		 		 		 				
	 				 					
	 			 						
		 			 					
	 			 				 		
	 			 						
	 			 		 				
	 		 							
		 		 	 					
	 				 					

CHATTAHODC4L-:.E 41vE ATLANTA,UEORGIA 

= u '4 4 -1 J r E m E 4 T S 

DISTANCE 00 CJVC C8D3J '41JOJ N13-N NO2-N 403-4 TOTAL FECAL PO4 
(AI) (mG/L) (MG/L) (m&/L) (m6/L) (43/L) (46/0 (4G/L) COLIFOR4 COLIFORM (M6/L) 

265.86 4.7u 10.0 , . v.. 1.69 u.40 0.10 1.00 0.0 0.0 0.0 
265.86 4.4U 8.00 0.0 1.60 i.00 0.12 0.88 0.0 0.0 0.0 
259.85 5.70 8.50 0.0 1.20 0.60 0.09 1.01 0.0 0.0 0.0 
259.05 3.60 5.80 0..) 1.00 0.74 0.10 1.00 0.0 0.0 0.0 
259.65 3.40 m.49 :).J :).L.i$, u.75 0.10 1.00 0.0 0.0 0.0 
259.85 1.40 7.90 0.0 0.93 0.70 0.10 1.10 0.0 0.0 0.0 
259.05 1.4u 8.10 0.0 0.97 0.63 0.09 1.11 0.0 0.0 0.0 
259.85 3.80 6.50 0.0 1.00 u.5e 0.09 0.91 0.0 0.0 0.0 
,c0,-; 1./0 7.00 0.0 1.e0 0.50 0.08 1.0? 0.0 0.0 0.0 
259.0, 5.10 1.50 0.0 1.i0 0.45 0.08 1.02 0.0 0.0 0.0 
259.83 6.4u 6.30 0.0 1.00 0.59 0.11 1.09 0.0 0.0 0.0 
259.85 5.30 7.20 0.0 0.96 u.69 0.12 1.08 0.0 0.0 0.0 
'59.-15 5.1u 6.50 0.0 1.10 o.82 0.12 0.94 0.0 0.0 0.0 
259.05' 5.4J 7.50 0.0 2.30 0.94 0.12 0.44 0.0 0.0 0.0 
259.85 4.56 6.30 0.0 1.30 0.90 0.11 0.99 0.0 0.0 0.0 

I-, 259.05 4.0 7.50 0.0 0.0 0.80 0.10 1.00 0.0 0.0 0.0 
m 246.13 i.SU A.on o.0 n.74 0.?0 0.07 1.13 0.0 0.0 0.0 .p. 

246.93 5.50 6.40 0.0 0.18 u.?2 0.07 1.13 0.0 0.0 0.0 
246.10 3 5.60 6.00 0.0 0.74 0.28 0.08 1.32 0.0 0.0 0.0 
246.93 5.80 7.10 0.0 0.73 0.35 U.09 1.31 0.0 0.0 0.0 
246.93 3.50 8.00 0.0 0.59 0.45 0.09 1.21 0.0 0.0 0.0 
246.'3 5.5u 6.50 0.0 0.49 U.41 0.09 1.21 0.0 0.0 0.0 
246.43 5.eu 7.30 0.0 0.86 U.39 0.09 1.31 0.0 0.0 0.0 
246.93 5.30 7.20 0.0 0.9i 0.34 0.08 1..32 0.0 0.0 0.0 
246.93 5.30 5.10 U.0 0.96 0.20 0.08 1.22 0.0 0.0 0.0 
235.46 7.70 7.10 0.0 0.55 U.24 0.08 1.22 0.0 0.0 0.0 
235.46 7.60 4.70 U.0 0.54 0.17 0.07 1.23 0.0 0.0 0.0 
235.46 8.10 6.50 J.0 0.55 0.15 0.07 1.13 0.0 0.0 0.0 
235.46 7.80 4.20 0.0 0.63 0.15 0.08 1.13 0.0 0.0 0.0 
236.46 7.90 6.50 0.0 0.57 0.16 0.08 1.22 0.0 0.0 0.0 
235.46 8.20 7.20 0.0 0.62 0.19 0.09 1.22 0.0 0.0 0.0 
235.46 7.10 5.70 0.0 0.60 U.24 0.10 1.21 0.0 0.0 0.0 
235.4:: 7.1u 4.40 0.0 0.63 0.26 0.10 1.20 0.0 0.0 0.0 
235.46 6.30 4.40 0.0 0.50 0.27 0.09 1.30 0.0 0.0 0.0 
235.46 5.4u 0.0 0.0 0.0 0.24 0.07 1.41 0.0 0.0 0.0 
235.46 6.90 0.25 0.25 0.0 0.0 0.0 0.0 0.0 0.0 0.25 



	

	 	

	 	
	

	

	

 

		 	

	

	

CHATT4,40)C,-4E NEArc AILAAiA.oEjRUIA 

,,ESJLTS 3F CUMPuTATIONS 

S U A C M J c F ICI TS 

SUbREACM JIsTA4Li T.tAVF.L CdOjj 14ITIAL CdUJ bENTMAL PHOTO. RESPIRE PO4 
CONIC DEFICIT DEFICIT ueFIcIT DEFICIT 3EFIcIT CONC 

1 302.1,1 0.0 4.00 -0.34 0.0 0.0 0.0 0.0 0.0 
1 300.“ 0.12 4.00 -0.34 0.0 0.0 0.0 0.0 0.0 
1 300.o2 4.14 ..u9 0.0 0.0 0.0 0.0 0.0 

41141F1CATION1 4vJ CUL.IFu,44 CONCENTRATIONS 

TOTAL FECAL 
SUOREACm DISTIc4CE T.,4y=L 0,,:i4N1C A44DN14 ND? NU3 AMMJNIA NITRITE COLIFURM COLIFORM 00 DO 

TIME CONIC CLING CONIC CUNC JEFICIT DEFICIT CONC CONC DEFICIT CONC 

1 Jue.v7 0.0 0.eo u.02 0.ul 0.25 0.0 0.0 U. 0. -0.39 0.20 
1 300.97 0.12 0.1., 0.03 0.01 0.25 0.003 0.002 0. 0. -0.33 9.14 
1 300.b2 0.14 0.11, 0.03 0.01 0.25 0.001 0.000 0. 0. -0.32 9.13 

SUd4EACH DISTAvLE T44VEL C30ju 1 ,41rIAL CHOD dENTiAL PmOTO. RESPIRE VO4 
T14E CO1C DEFICIT DEFICIT t)EFICIT DEFICIT )EFICIT CONC 

2 300.b2 0.14 4.00 -0.32 0.0 0.0 0.0 0.0 0.0 
2 300.6 0.14 4.00 -0.32 0.0 0.0 0.0 0.0 0.0 



	

	 	

	

	

	

		 		
		 	 			

	 			 						 	 	

	

			 		 					 	

	

	 	 	

	

	

	 		 					 	 	
	 					 			

	

	

	

		 		
			 			

CHATTaHO'CriEE 41vE.4 NEAP ATLANTA,6E004(,IA 

pESJLTs COMPUTATIONS 

C.C1 U= ICI TS 

NIT-UFLATIoN AN:) CO-IFuR4 LONCENTRATIONS 

TOTAL FECAL 
SO84EACm orsraurc Twiluci_ 0.4:itivic A+4,4iNIA N)? 'i)3 04,4JNIA NITRITE COLIFJR4 COL.IFORN 00 DO 

rImE CONC CjNC CONIC CONC 071FICIT DEFICIT COOL CONC DEFICIT CONC 

2 300.62 0.14 0.1v 0.0i 0.0i u.?. J.0 0.0 0. 0. -0.32 9.13 
300.'6 0.14 , 0.1V 0.03 0.01 0.2S 0.000 0.000 u. O. -0.32 9.12 

gJaRF4rm 0IcTANC: TRAVii CiOUU INITIAL CO)9 9E4T-4AL P-10T0. 4ESPIRE PO4 
TIoi COiC DEFICIT IEFIZIT OEFICIT DEFICIT )EFICIT CONC 

t-. 
a) 
aN 3 300.6 0.14 4.2e -0.15 0.0 0.0 n.n 0.0 0.0 

3 300.2 0.1i 4.2 -0.1 0.0 0.0 0.0 0.0 0.0 

NITRIFICATION AND CO6IFOR4 CONCENTRATIONS 

TOTAL FECAL 
SUBREACm DISTANCE TkAvEL Ofci4,41C A4,40NI4 402 NO3 A4mONIA NITRITE COLIFONN C0L1FONN DO DO 

TINE CONC CONC CONC CONC DEFICIT DEFICIT CONC CONC DEFICIT CONC 

3 300..6 0.14 0.21 0.03 0.01 0.24 0.0 0.0 O. O. -0.15 8.96 
3 300.52 0.15 0.21 0.03 0.01 0.24 0.000 0.000 O. O. -0.15 8.96 



	

	 	 	

	

	

 

	

	

	 		
		 	 			

	 	 	

CHATTAHO3CMEE RIVER NEAR ATLANTA,GEORbIA 

RESJLTS JF COMPUTATIONS 

U y K LACH 0 c rICITS 

SJd4EACM DISTioaLE TKAViL C3UDU IvITIAL C80) dENTIAL PHOTO. 4E6PIRE PO4 
TI46E COVC DEFICIT DEFICIT DEFICIT DEFICIT 3EFICIT CONC 

4 300.2 04,13. S.11 -0.04 0.0 0..0 0.0 0.0 0.0 
4 300.e4 0.1S 5.11 -0.04 0.0 0.0 0.0 0.0 0.0 

VITRIFICATION ANO COLIFORM CONCENTRATIONS 

T314. rECAL 
SUSMEACM 01sTANCF TRAVEL nwsiolic AMMONIA NV NO3 44MUN11A NITRITE COLIC:MN COLIFORN 00 DO 

TI•is :3VC CJNC covc CONIC DEFICIT oeficur C3NC CONC DEFICIT CONC 

CO 
4 300.52 0.15 0.40 0.18 0.01 0.24 0.0 0.0 0. 0. -0.04 0.04 
4 300.C4 0.1b 0.4u 0.18 0.01 0.24 0.003 0.000 0. 0. -0.03 •.S4 

SlitiRE4CM OISTA4Ci TRAVEL CSODU INITIAL C80J SENTNAL PHOTO. 4ESPI4E 
TIME CONC DEFICIT DEFICIT DEFICIT DEFICIT WICIT 

5 300.e4 0.15 12.87 0.70 0.0 0.0 0.0 0.0 0.0 
5 24d.c4 0.2ft 12.70 0.61 0.20 0.0 0.0 0.0 0.0 
5 207.20 0.30 12.63 n.9b 0.08 0.0 0.0 0.0 0.0 



		

	

	

	

	

	

	

	

	

	

	
	
	

	

		
		

		
		
		

 

		 		

	

	

	

	

		 		
		 	 			

CHATTArJ)C47:t :ivE4 NEA ATLANTA,k2LJpiGIA 

p4ESJLTt-, JF COmPurATIONS 

' H F IC I T S 

41T4IFF.:ATIONI Am3 CO,IFu4m cOmCENTRATIUMS 

TOT4L L 
sua4EACH 0,STANrF 4 u t• . o -W4TAckIC . a4vONIA NO3 AMMONIA NITqIIE COLIFJR4 CO:12:;14 00 DO 

TIME CONIC C3NC CO4C CONC OEFICIT ftFICIT C3ML CONC DEFICIT CONC 

S 
5 

300.24 
evd.e4 
197.0 

0.16 
0.26 
0.30 

2.44 
2.41 
?..id 

1.P):, 
1.61 
1.b0 

0.01 
0.05 
0.07 

o.?? 
0.?3 
0.23 

0.0 
0.195 
0.072 

0.0 
0.002 
0.006 

U. 
U. 
u. 

0.0.0. 
0.70 
1.01 
1.12 

6.11 
7.80 
7.69 

SJuREALH UISTANCE TRAVEL C1J0J INITIAL Cd0) dE4THAL PHOTO. 4ESPI4E PO4 
TImE CUNC DEFICIT )EFICIT U6FICIT DEFICIT )EFICIT CONC 

Oo 
co 

6 2,7.'0 0.30 12.j, 0.1i 0.0 0.0 0.0 0.0 0.0 
6 295.50 0.36 12.66 0.13 0.22 0.0 0.0 0.0 0.0 
6 295.13 0.40 12.62 0.52 0.04 0.0 0.0 0.0 0.0 

NITRIFICATION AvU C061FuR4 CONCENTRATIONS 

TOTAL FECAL 
SUBREACm DISTANCE TRAVEL 01t5ANIC AMMONIA 432 NO3 ANNJNIA NITRITE COLIFORM COLIFORM 00 DO 

TIME CONL C3NC CO4C CONC UEFICIT DEFICIT CONC CONC DEFICIT CONC 

4 PQ7,..0 13.3n 2.44 1.60 0.07 0.23 0.0 0.0 u. 0. 0.15 7.66 
6 295.50 0.38 2.33 1.56 0.11 0.27 0.261 0.025 0. 0. 0.64 7.18 
6 295.13 0.40 2.31 1.55 0.12 0.20 0.04b 0.009 0. 0. 0.72 7.09 



	

			 	

	

	

		 		
		 	 			

	

	
	 	

	

		

	

		

CHATTAHO)CIL -UVER 4EApi k;LAmIA.oLOrillIA 

.4ESJCN jF CUmPJTATIONS 

L.1 t. c C re 0 ICI TS 

SUoREACm uISIANLL Tw4ViL Ll000 INITIAL Co0a dENTIAL PHOTO. RESPIRE PO4 
TIME Covc DEFICIT DEFICIT UEFICIT DEFICIT 3EFIcIT CONC 

7 2vS.13 0.40 12.50 0.71 0.0 0.0 0.0 0.0 0.0 
7 294.c8 0.43 1?!.43 0.b7 0.08 0.0 0.0 0.0 0.0 

NIT4IFICATIUN 44) CO6IFUO4 CONCENTRATIONS 

T3TAL FECAL 
SWEACm OISTANCF TRAiict. Ow/44IC .4043,04 NI? NO3 AMMONIA NITRITE COLIFoR4 COLIFOOm 00 00 

TIME CO4C CONC CONIC CONC UEFICIT DEFICIT C3NC CONC DEFICIT CONC 

tD 24,,.13 0.40 2.eb 1.52 0.1? 0.?4 0.0 0.0 o. 0. 0.71 7.11 
7 e44.e4 O.Aj e.e4 1.51 0.13 0.30 O.0y3 0.017 0. 0. 0.07 6.95 

SJb4EACM DISTANCE TWAViL (-luau INITIAL CdOi OENTmAL PHOTO. 4ESP1RE PO4 
TIRE CONC )EFICIT DEFICIT DEFICIT DEFICIT IEFICIT COMC 

8 244.C9 0.43 13.2e 0.44 0.0 0.0 0.0 0.0 0.0 
8 24k.em 0.i1 13.02 0.R3 0.23 0.0 0.0 0.0 0.0 
8 241.o0 0.i4 12.95 1.31 0.0o 0.0 0.0 0.0 0.0 



	 	

	

	

		 	 	
		 	 			

		 	

	

	

 

	

	

	 		
		 	 			

CHATTAHODC4,:t .41vcR vtAR ATLANTA,(,EORGIA 

qtSJLTS JF COMPUTATIONS 

it -3 C O c. F ICI TS 

4ITRIFICATI3N A4) CJ_IFum4 CONCtNTHATIONIS 

T3TAL FECAL 
quiarAr., ntcrAk.rc T.44wrL 01-,;4011 17 ., AA1N14 Nil;) NO3 AmmJNIA NITRITE COLIFORM COLLOOkm DO 00 

TIME CONC C)NC CONC CONC uEFICIT DEFICIT C3NC CONC DEFICIT CONC 

I. 144.,m n.43 ?.s.d. 1.63 0.13 0.30 0.0 0.0 0. 0. 0.94 6.87 
b 292.em 0.51 2.3.1 1•16 0.1, 0.35 0.267 0.04b U. 0. 1.37 6.44 
6 e91.60 0.54 2.i0 1.6 0.16 0.3/ 0.084 0.021 u. 0. 1.50 6.31 

SJdkEACH UISTAILE T4111,7-L C1j0J 1N1T1AL Cd0) 4ENTHAL PHOTO. 4ESPI4E PO4 
Timi CoAC DEFICI1 AFIC1T DEFICIT DEFICIT )EFICIT CONC 

9 241.00 04,24 13.14 1.56 0.0 0.0 0.0 0.0 0.0 
9 291.57 ()obi. 13.1 4 1.56 0.00 0.0 0.0 0.0 0.0 

NITRIFICATION AND C0..IFOH4 CONCENTRATIONS 

TOTAL FECAL 
SUSI/EACH DISTANCE THAVEL ()RUNIC AMMONIA N32 NO3 A4mJNIA NITRITE COLIFURM COLIIFORN DO DO 

TImF CONC C3NC CO4C CONC DEFICIT DEFICIT CONC CONC DEFICIT CONC 

9 e91.b0 0.54 2.48 1.73 0.16 0.3e 0.0 0.0 0. 0. 1.56 6.26 
9 (!.54 2.48 1.73 0.16 0.37 0.004 0.001 0. 0. 1.56 6.23 

https://ntcrAk.rc


		

	 	 		
	 					

	 								
	 				 	 	 	 	
	 							 	

	

	 		

	

	 		 	

	 	 		

	

	

CmATTAH.07Citt qIvER 4ECo4 ATLANTA.GLURGIA 

kESJLT DF COmPUTATIUNS 

u 3 A ICI TS 

SJdREACH DISTAyLE Ts4AVEL CJJJJ INITIAL CdO.) dENTHAL PHOTO. RESPIRE PO4 
CUNC ..)ELICIT )EFICIT DEFICIT DEFICIT 3EFICIT CONC 

10 241.57 O.S. 13.v3 1.-)b 0.0 0.0 0.0 0.0 0.0 
10 219.57 0.b? 12.69 1.44 0.1 0.0 0.0 0.0 0.0 
1U 298.'9 0.Sb 1e.74 1.t.47 0.10 0.0 0.0 0.0 0.0 

vi14IFICATION ANO COLIF0H4 CONCINTRATIONS 

TDTAL 
Su3NEAC1 DISTANCE TqAvFL UP:7441C A04JNIA N3e NO3 A4mjNIA NITRITE COLIFJR4 COTORN DO DO 

1104E ONC CONC CONC DEFICIT DEFICIT CONC COC3NL DEFICIT CD4C CONC 

10 291.57 0.54 2.45 1.11 0.1 0.37 0.0 0.0 0. 0. 1.56 6.26 
10 289.57 0.62 2.35 1.66 0.17 0.4? 0.2,, 0.051 u. 0. 1.95 5.86 
10 288.58 0.66 2.30 1.63 0.19 0.4m 0.124 0.031 0. 0. 2.13 5.68 

SUdREACH DISTANCE TRAVEL C4UOU INITIAL C80) tIENTHAL PHOTO. RESPIRE PO4 
TIME CONIC DEFICIT DEFICIT DEFICIT DEFICIT DEFICIT CONC 

11 288.'8 0.56 11.72 2.10 0.0 0.0 0.0 0.0 0.0 
11 286.8 0.74 11.47 1.92 0.20 0.0 0.0 0.0 0.0 
11 284.58 0.93 11.22 2.19 0.20 0.0 0.0 0.0 0.0 
11 283.18 0.97 11.12 2.55 0.00 0.0 0.0 0.0 0.0 



	
	

 

	

   

	 	
	
	

	 	
						 		 	
						 	

	

	
	 		

		 	 			

	 	
					

	 			
	 	

						
				

ZRATTAHO)C4EE -iivER NEAR ATLANTA.GEOR61A 

PESJLTS OF COMPUTATIONS 

Li C r, U C 1 CI TS 

Ni11q1r1L.1IDN AvJ CDLIFuRm CONCENTRATIONS 

I J-44 lN 
k4F. :O NC CONC CO\IC ;;ANC DEFICIT DEFICIT Coy:. CONC DEFICIT CONC

SudREAC- '''Ave7L 0,4 5,41:: A441414 V. NJ3 AAmj,414 ViT,4ITE CjLNAL COTOti 00 DO 

I! )MM tiM 'I.,5 2.f_se: 1.42 0.16 P.43 0.0 0.0 0. O. 2.10 5.87 
11 266.'8 0.74 1.17 1.37 0.1e 0.4-0 0.223 0.04 O. O. 2.40 5.51 
11 284.5s 0.83 1.59 1.33 n.17 0.55 0.216 0.057 O. O. 2.66 5.31 
11 ed3.74 0.57 1.55 1.31 0.17 0.sr 0.085 0.026 0. 0. 2.76 5.21 

SUdREACH DISTANCE TRAVZL C40Cou INITIAL C803 4ENTHAL P4OTO. RESPIRE PO4 
TImf. CJNC DEFICIT DEFICIT DEFICIT DEFICIT DEFICIT CONC 

12 243.78 0.47 11.1e 2.77 0.0 0.0 0.0 0.0 0.0 
12 283.54 0.47 11.10 2.T4 0.02 0.0 0.0 0.0 0.0 

NITRIFICATION 4y) CO...1F0t04 CONCENTRATIONIS 

TOTAL FECAL 
SUBREACm DISTANCE TmAN/FL 014:iANIIC AMMONIA N32 NO3 AMMONIA NITWITE COLIFORM COLIFORM DO DO 

TIME. CONIC CONC CONIC CONC DEFICIT DEFICIT CONC CONC DEFICIT CONC 

12 253.75 1.56 1.33 0.17 0.57 0.0 0.0 0. 0. 2.77 5.20 
12 283.6 0.87 1.61 1.33 0.17 0.54 0.020 0.006 U. 0. 2.79 5.18 



	

	 	 				 		

	

	 	 		 		 			

	

	

	

	 	 	 	

	
	

 
 

	

						 		

	

				 	 			

			 	 		
		 		

	

	

	

	 	 			
				

	

		 			
				

	

	

	

	 	 	 	

	
	

0.0 090 0.0 0.0 L1.0 65.2 69.01 goso 1v.T62 
0.0 0.0 0.0 0.0 0.0 11'2 WOT Af'0 12*E02 ,T 

31103 113113E 113I.30 1131.430 1131434 113143C 3ko3 716rT1 
'Od 3t1d5311 .010Pd lvmiklp COS3 lvTliNT nnoci izAvoi 23kv1sin m3v3barS 

9T., 00.Z • 0 •0 400.0 420.0 I.5*0 qT*0 Ic'T 4v .T AG.0 17•ER7 ET 
02.S 91.2 • 0 .0 0*0 0.0 •,:) TE°T Wi 1v.0 15*E82 El ri 

• 
3,603 1131.430 3142 3kC3 iT3T310 1T3T.430 310l 3,401 3Ncl NO: 36•11 
00 00 km0J1100 ki*O1T103 31IblIN vIkekkv EON ttLik vIkcks.v 3TkvEr10 likvsl 33kvIST0 m3v3benS 

1v33i lvICI 

Sh0Iivelk33k03 kmnIr703 Ckv 

0.0 0.0 0.0 0.0 E0.0 fir? 40.•OT 66.0 12'1'62 ET 
0.0 0.0 0.0 0*() 0'0 GO? To•TT tS'n ipc.E62 Ei 

31103 1T3TA3E 1131.430 111I430 1I3LOC AT3IA3C. .3N(13 mral 
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CHATTARDDCREE 41vER NEAR ATLANTA.6EORGIA 

RESJLTS OF COMPUTATIONS 

S U i H E A C ri U C. F IC1TS 

NITRIFICATION AZAD CDI_IFUR4 CONCENTRATIONS 

TOTAL FECAL 
SUakEACR OISTANCF TwAyFI Ow3ANIC A441NIA N1, NO3 A44)NIA NITRITE COLIFORM COLIFORM 00 DO 

TIRE CONL CJINIC CO4C CONC uEF1C11 DEFICIT CONC CONC DEFICIT CONC 

14 283.27 u.4R 1.5e 1.29 0.15 o.;- o.o 0.0 0. O. 2.77 5.20 
14 2d1.41 0.90 1.15 1.es 0.16 0.64 0.174 0.051 0. O. 2.99 4.98 

SU89EACR ulsiANCF TRAY:IL Cii0Do INITIAL C80) BENTHAL PHOTO. 4ESPI4E PO4 
TIME CONIC DEFICIT DEFICIT DEFICIT DEFICIT DEFICIT CONC 

15 211..7 ip.46 10.51 2.44 0.0 0.0 0.0 0.0 0.0 
15 279.47 1.05 10.34 2.42 0.19 0.0 0.0 0.0 0.0 
15 277.47 1.14 10.12 3.13 0.19 0.0 0.0 0.0 0.0 
15 275.95 1.21 9.# 3.46 0.14 0.0 0.0 0.0 0.0 

vITRIFICATION ANJ COLIF0k4 CONCENTRATIONS 

TOTAL FECAL 
SUBREACH DISTANCE TRAVEL OR5ANIC AMMONIA N32 NO3 AMM3NIA NITRITE COLIFORM COLIFORM DO DO 

TIME CONC CONC CO4C CONC DEFICIT DEFICIT CONC CONC DEFICIT CONC 

15 281.47 0.96 1.73 1.23 0.16 0.63 0.0 0.0 0. 0. 2.94 5.02 
15 279.47 1.05 1.65 1.19 0.16 0.64 0.196 0.057 0. 0. 3.27 4.70 
15 277.47 1.14 1.38 1.15 0.16 0.7, 0.190 0.056 0. 0. 3.57 4.40 
15 275.95 1.21 1.53 1.12 0.15 0.79 0.140 0.044 0. 0. 3.78 4.19 



	

	

	 	 	
			 	 	 	 	

	 		 	 			 	 	
	 				 		 		

	

	

	 		
		 	 			

		 								
	 				 				

	 	
		

	 	 	 	

	

	

	
			 				 		 			 		 	 	 	

CHATTARODCMEE RIVER NEAR ATLANTAttiLURbIA 

RESJLTS JF COMPUTATIONS 

S u d r< c A C ti U E F ICI TS 

SJ0REACH DIsTANC TqAviL CbuDu INITIAL Cd0J bENTHAL PHOTO. RESPIRE PO4 
TIME CUNC DEFICIr DEFICIT DEFICIT DEFICIT DEFICIT CONC 

lb 275.9 1.21 9.91 3.69 0.0 0.0 0.0 0.0 0.0 
16 274.44 1.27 4.64 3.61 0.14 0.0 0.0 0.0 0.6 

NIT4IFICATI0N AND COLIFUR4 CONCLNTRATIONS 

TOTAL FECAL 
SUSREACH DISTANCE TeiAvFL 4.45A4IC A4*DNIA N17 NU3 A4040414 NITgITE COLIFURN COL1FOR4 00 DO 

rImr :DNC CDNC CONC CONC DEFICIT DEFICIT CONIC CONC DEFICIT CONC 

( 
1-- 
ko 16 275.95 1.21 1.5u 1.0N 0.1, 0.7E! 0.0 0.0 u. 
Ln 

16 274.44 1.27 1.45 1.06 0.1D 0.92 0.132 0.042 U. 
O. 3.69 4.29 
0. 3.92 4.04 

SAiREACH DISTANCE T../AViL CiODU INITIAL LtI0J btNTHAL PHOTO. RESPIRE PO4 
TIME CuNC DEFICIT DEFICIT DEFICIT DEFICIT DEFICIT COW 

17 274.44 1.27 9.'4 4.06 0.0 0.0 0.0 0.0 0.0 
Al 213.46 1.32 9.49 3.94 0.09 0.0 0.0 0.0 0.0 



		

	

	
		 		

		 	 		 	

	 	
				 			 	 	

	
	 	

									
	

	

	 	 	 	
		 					

	

	

	 		
			 			

CmA1TA,10)CHEE 41vER NEM< ATLANTA.E0R(,IA 

4E-.SJLTS 3F COMPUTATIONS 

C H L.) T S 

NOT4IFICATION AV..) CO_IF0qM CONCENTRATIONS 

TOTAL FECAL 
SU,34EACH JIICTANrC TwaWFL 0,, ,AW -aM4)NI4 NO? NO3 AMMONIA NIT411r C3LIF- JR4 CJ_IFOR4 DO DO 

IImr ClNiL CJNC CONC. CONC UiFICIT DEFICIT C3NC CONC DEFICIT CONC 

17 274.4q 1.71 1.44 1.03 0.1 0.A? 0.0 0.0 U. 0. 4.115 4.08 
17 03.46 1.32 1.4 0 1.04 0.14 0.144 0.0b4 0.028 U. 0. 4.19 3.94 

SUb4EACm OrcTasiCF T4AviL Llo0J I4IT1AL Cd3J titNTHAL PrfuTO. REPI4E. PO4 
Ilm= Cow: DEFICIT 3EFICIT DEFICIT uEFICIT DEFICIT CONC 

'0 
18 273.45 1.J2 4.14 3.0, 0.0 0.0 0.0 o.n 0.0 
18 271.40 1.41 -4.00 3.32 0.14 0.0 0.0 0.0 0.0 
18 269.45 1.49 i.b? 3.05 0.14 0.0 0.0 0.0 0.0 
18 267.4E) 1.54 5.b4 2.94 0.14 0.0 0.0 0.0 0.0 
18 267.34 1.14 q.63 3.12 0.01 0.0 0.0 0.0 0.0 

41T4IFICATION AN) CO.IFOW4 CON4CENTRATI0NS 

T3TAL FECAL 
SUOREACH DISTANCE TK4VEL Ok:,ANIC AMMONIA N)2 NO3 AMMONIA NITRITE COLIFURM COLJFORm DO 00 

TIME CONC CONC CONIC CUNC DEFICIT DEFICIT CONC CONC DEFICIT CONC 

18 273.46 1.32 1.33 0.98 0.14 0.81 0.0 0.0 0. 0. 3.96 4.17 
18 271.46 1.41 1.2b 0.95 0.13 0.85 0.140 0.044 0. 0. 3.65 4.48 
18 269.46 1.49 1.23 0.,i2 0.13 0.90 0.135 0.043 0. 0. 3.38 4.74 



	 	

		 	 		
			 		

						
					

		 	 	
				

	

	 	

	

			 			

 

	

	

	 		
		 	 			

:mATTANO3C4EE 4IVER NtAk ATLANTA.(ORGIA 

4ES3LTS 3F COMPUTATIONS 

5 A Uc c ICI TS 

41T4IFICATIJNI AN3 CO-It- unis CONCENTNATIOsIS 

T3TAL FECAL 
SU94FRCe. nIc.Tassrc T.AvFL 0'; 1C to'4)4IR 41? NU3 AMMO' 41T.41TE COLIFJRN COLIFOFN 00 00 

!PEE :JNG CJNIC COmC CONC DEFICIT DEFICIT CONC CONC DEFICIT CONC 

1.S$ 1.1r 11.49 0.13 0.4y 0.131 0.041 u. 0. 3.15 4.97 
e67.34 1.58 1.10 0.13 0.006 0.003 0. 0. 3.14 4.94 

c r m!cTENIC: T4111=;_ C93) SliNT,IAL PHOTO. 4ESPI4E PO4 
!IMF. CJ 4C otFIC1T DEFICIT DEFICIT 3EFICIT CONC 

1., 

19 P67.34 1.i64 m..11 1.11 0.0 0.0 0.0 0.0 0.0 
19 265.34 1.55 0.4i 2.55 0.10 0.0 0.0 0.0 0.0 
19 263.34 1.72 6.31 t.29 0.10 0.0 0.0 0.0 0.0 
19 261.72 1.77 d.e1 2.14 0.09 0.0 0.0 0.0 0.0 

viT4I,ICATION ANI3 C3.1F0K4 CONCENTRATIWAS 

T3TAL FECAL 
SWIREACm DISTANCE Tosist. Ow3AN1C ANNONIA 432 Nu3 **SONIA NITRITE COLI,OoN COL/FOAM 00 00 

110E COW. C3NC COmC COmC DEFICIT DEFICIT COVC CONC DEFICIT CONC 

19 257-44 1.38 1.11 0.68 0.1e 0.43 0.0 0.0 O. O. 3.11 5.02 
19 265.34 1.65 1.13 0.66 0.12 0.96 0.096 0.032 O. O. 2.70 5.34 
19 e63.84 1.72 1.1u 0.83 0.12 0.9v 0.044 0.031 O. O. 2.51 5.61 
19 261.72 1.77 1.07 0.62 0.12 1.02 0.074 0.025 O. O. 2.32 5.00 



	 	

	

	
	 				
	 	 	 	

	 	
	 	

CHATT4HODC4EE RIVER NEAP ATLANTA.DEOROIA 

QESDLTS 3F CONPuTATI0Ns 

ij C -4 ICI TS 

SJoREAGH u1sTAN4CE T4AviL CdUJJ iNIrIAL CdO) bENTrIAL PHOTO. RESPIRE PO4 
TI ,4E CU4C )EFICIT DEFICIT DEFICIT DEFICIT DEFICIT CONC 

20 261.12 1.11 1.04 2.4e 0.0 0.0 0.0 0.0 0.0 
20 231.e, 1.74. b.OS 2.35 0.0.1 0.0 0.0 0.0 0.0 

VITRIFICATION A43 CU_IF044 CONCENT4ATI0NIS 

TDTAL FECAL 
sila4c.cH OTcTA4CE TwAl./c1. 043AvIc Am4JNI4 NJ,' NU3 A4MJNIA NITRITE COLIFORM COLJFOWM 00 00 

11mE CONC. C3NC CJvC LONC UEFICIT DEFICIT CDNC CONC DEFICIT CONC 

Co 20 261.7e 1.77 1.v 0.74 0.11 0.44 0.0 0.0 u. 0. 2.42 5.37 
20 e61.e5 1.74 1.u4 0./4 0.11 1.00 0.021 0.007 0. 0. 2.40 5.89 

SuldREACH uIsTA4LE T4AVEL C1DUUINITIAL C80) dENTHAL PHOTO. RESPIRE PO4 
TIME CONC DEFICIT DEFICIT DEFICIT DEFICIT )EFICIT CONC 

21 201.e6 1.79 T.,1 2.37 0.0 0.0 0.0 0.0 0.0 
21 229.22 1.37 7.1:6 1.96 0.11 0.0 0.0 0.0 0.0 
21 257.C3 1.45 7.71 1.92 0.11 0.0 0.0 0.0 0.0 
21 2,5.25 2.03 7.57 1.70 0.11 0.0 0.0 0.0 0.0 
21 253.C5 2.11 7.43 1.59 0.11 0.0 0.0 0.0 0.0 
21 251.e5 2.19 7.21 1.50 0.10 0.0 0.0 0.0 0.0 
21 2i0.b7 2.20 1.21 1.6 0.02 0.0 0.0 0.0 0.0 

https://sila4c.cH


	

	
	

	

	

	
	 		

		 	 			

	 			 					 			

CRATTAmO3CREE RIvER NEAk ATLANTA.GE0k6IA 

RE5JLTS 3F COMPUTATIONS 

i U 8 K E A C M O c F ICI 75 

vIr.0IFIcAr1oN Ay) COLIFOR4 CONCENTRATIONS 

T3TAL rECAL 
5u34EACR DISTANCE TRAvEL ORJAvIC 4443NIA 4),. NO3 AmmONIA NITRITE COLIFOR4 CO-IFORN 00 00 

I1RE C3 NI; CJNC CONC CONC DEFICIT DEFICIT CDNC CONC DEFICIT CONC 

21 261.e5 1.79 1.ue 0.7d 0.11 0.99 0.0 0.0 0. 0. 2.37 5.92 
ei esy.cs 1.47 U./9 0.76 0.11 1.0e 0.095 0.031 U. 0. 2.20 6.09 
21 257.15 1.95 0./0 0.73 0.10 1.0, 0.042 0.030 0. 0. 2.05 6.24 
el 255.e5 2.03 0.93 0.71 0.10 1.04 0.090 0.029 0. 0. 1.92 6.37 
21 253.25 2.11 0.59 0.69 0.10 1.10 0.087 0.029 0. O. 1.81 6.48 
el edl.es 2.19 0.156 0.67 0.10 1.13 0.083 0.02d 0. 0. 1.71 6.57 
21 250.t7 2.20 0.bb 0.67 0.10 1.13 0.016 0.006 u. 0. 1.70 6.54 

SJortEACM f4AviL CiJJL, INITIAL CdDJ dENTRAL PROT°. RESPIRE PO4 
TIRE CONC DEFICIT DEFICIT DEFICIT DEFICIT )EFICIT CONC 

22 250.b7 2.20 7.21 1.51 0.0 0.0 0.0 0.0 0.0 
22 248.47 2.27 7.09 1.24 0.09 0.0 0.0 0.0 0.0 
22 246.147 2.34 6.91 1.14 0.09 0.0 0.0 0.0 •.0 
22 244.e4 2.41 6.d5 1.14 0.09 0.0 0.0 0.0 0.0 

NITRIFICATION AND COLIFURN CONCENTRATIONS 

T3TAL rECAL 
suaREAcm DISTANCE TRAVEL OR3A41C AMMONIA NV NO3 AMMONIA NITRITE COLIFORN COLIFORN 00 DO 

FINE CONC CDNC CONC CONC DEFICIT DEFICIT C3NC CONC DEFICIT CONC 

22 250.147 2.20 0.bs 0.66 0.09 1.12 0.0 0.0 0. 0. 1.51 6.62 



	
	

		 	 	 	
		 	 			

	

	

		 	

	

	 			 	 	

	

	

	 		
		 	 	 	 	

C4ATTAHOJC1EE RIVER NEAR ATLANTA.(iE0R6IA 

RESDLTS DF COMPUTATIONS 

J C .7 ICI TS 

v1T-IFICATION AND CULIFuk4 COvCENTRATIU4S 

TOTAL FECAL 
SJ34 E!Y7 - "*.VI:L '3,14LC .14J..Ii• v)-• v03 :olmJvIA v1T4ITE C3LIF0R4 CD,IFORN 00 OD 

TImr. CDvC CONIC CONIC CUNC OEFICII DEFICIT CONIC. CONC DEFICIT CONC 

bd7 ?.??n.52 ,1.64 J.uy 1.13 0.u77 0.02b (.1 • 0. 1.44 6.64 
22 246.57 2.34 u.5u -62 0.04 1.1/ 0.075 0.025 U. 0. 1.38 6.75 
22 244.59 2.41 J.77 1.b, 0.i) 1.20 0.072 0.024 0. 0. 1.32 6.80 

SJb.4EAC'I DISTANCE TKAV_L ClOOU INITIAL C80) dENTNAL RmuTO. RESPIRE PO4 
CJvC. DEFICIT DEFICIT DEFICIT DEFICIT DEFICIT CONC 

23 244.64 2.41 b.44 1.16 0.3 0.0 0.0 0.0 0.0 
23 242.69 2.5? 6.65 0.45 0.13 0.0 0.0 0.0 0.0 
23 240.69 2.52 6.49 1.01 0.13 0.0 0.0 0.0 0.0 
23 2.011.(14 2.13 6.33 1.05 0.13 0.0 0.0 0.0 0.0 
23 2J6.69 2.83 6.17 1.07 0.12 0.0 0.0 0.0 0.0 
23 236.51 2.8, 6.14 1.28 0.03 0.0 0.0 0.0 0.0 

NITRIFICATION AN1D CO.IFUR4 CONCENTRATIONS 

TOTAL FECAL 
SUdREACm DISTANCE TRAVEL OR3ANIC AMMONIA 4)2 NO3 A4M3VIA NITRITE COLIFUR4 COLIFORm 00 00 

LINE CONC CJNC CONIC CONC DEFICIT DEFICIT C34C CONC DEFICIT CONC 

23 244.89 2.41 0.77 0.60 0.09 1.14 0.0 0.0 U. 0. 1.16 6.81 
23 142.89 2.se 0.73 0.57 0.08 1.2i 0.111 0.035 0. 0. 1.23 6.74 



	 	 	

	

	 	 	 	
	 	

	 	
					 			 						 		

	

	

	 		
			 	 		

CHATTAmO)ClEE 41%0E4 4EA,4 ATLANIA.GEORGIA 

p(ESJLTS 3F COMPUTATIONS 

J E A C h U E ICI TS 

vIT4IFICATION AN) C0_IF0.4 CONCENT4ATIONIS 

TOTAL DECAL 
SU4I4FACm flt,.TANCF T44vrL 0•,-,AIIC Am0-141A sipe .Nu3 A4mONIA NIT ,4ITE COLIPJ.44 CO..IFOR4 DO 00 

II'E :34C C3NC CONC CU.0 UEFICIT DEFICIT CONIC CONC DEFICIT CONC 

23 240.d4 ?.62 0.t' 1.55 0.0S 1.2s 0.106 0.033 O. O. 1.28 6.69 
23 23d.o9 2.73 0.,b t.5, 0.07 1.2' 0.101 0.031 u. O. 1.31 6.66 
23 236.89 2.83 0.b 0.50 0.07 1.3? 0.097 0.030 0. 0. 1.32 6.64 
2i c36..1 2.85 0.b2 0.49 0.07 1.3i 0.01d 0.006 U. 0. 1.33 6.64 

SU4REACH DISTANCE T4AvEL CiODU INITIAL CSOJ dE4TRAL PRoTo. 4ESPI4E PO4 
o TIME CUNC 3EFICIT 3EF1CIT ULFICIT DEFICIT 3EFICIT CONC 

24 236.1 2.45 6.03 1.20 0.0 0.0 0.0 0.0 0.0 
24 235.46 2.y2 5.4i 1.16 0.05 0.0 0.0 0.0 0.0 

41TRIFICATION AN COIF RN CONCENTRATIONS 

TDTAL FECAL 

Su8REACm DISTANCE TRAVEL OR.SANIC 4443NIA N32 M03 AMMONIA NITRITE COLIFORR COLIFORm 00 00 
TIME CONC CONC CONIC CONC DEFICIT DEFICIT C3NC CONC DEFICIT CONC 

24 236.51 2.95 0.50 0.48 0.07 1.24 0.0 0.0 0. 0. 1.29 6.68 
24 235.46 2.92 0.38 0.46 0.01 1.31 0.059 0.020 u. 0. 1.32 6.64 

https://COLIPJ.44


	

						 		 		

	

			 	 	 	 	 	 	 	

	

	 	 			 	 	 	 	 	

	

	 						 		 	 	

	

				 	 	 	 	 	 	 	 	

	

	 		 				 	 	 	 	

	

	 	 	 	 	 	 	 	 	 	

	

	 	 	 	 	 	 	 	 	 	

	

			 	 	 	 	 	 	 	 	

	

				 	 	 	 	 	 	 	

	

		 			 				

	

			 				 				

	

			 						 		

	

			 				 	 	 	 	

	

	 	 	 	 	 	 	 	 	
	 	 				 	 	 	 	 	 	 	
	 	 	 	 	 	 	 	 	
	 	 		 			 	 	 	 	

	

	 			 	 	 	 	 	 	 		
				 		 					
		 	 				 				
				 									
			 						 	 	 	
			 	 		 	 	 	 	 	
											 	 	 	
	 						 				
			 	 				 				 	
				 		 				 	 	

	

	 	 	 	 	 	 		 	 	
	 	 	 			 	 		 			 		
				 					 		 	

	

		 	 	 	 	 		 		
							 		 	
		 	 	 	 	 					 	 	
	 	 	 	 	 	 	 	 			
	 	 	 	 	 	 			 	 	

	

	 	 	 	 	 	 	 	 	 	
		 	 	 	 	 	 	 			
	 	 	 	 	 	 	 	 	
		 	 	 	 	 	 	 	 	

	

	 	 	 	 	 	 	 	 	 	

	 	 	 	 	 	 	 	 	

	

	 	 	 	 	 	 	 	 	 	

	

	 	 	 	 	 	 	 	 	 	

	

	 	 	 	 	 	 	 	 	 	

	

	 	 	 	 	 	 	 	 	 	

	

	 	 	 	 	 	 	 		 	

	

				 	 	 	 	 	 	

	

	 	 			 	 	 	 	 	

	

					 	 		 		

	

						 	 		 	 	 	

CrIATTAM3000IEE RIVER NLAR ATLANTA.OEORGIA 
CALCULATED AND 085ERVE0 C330 CONCENTRATIONS VERSUS DISTANCE 

19.140. • • • • • • • • . • 
1 I I I I I I I I I i 
1 I I I I I I 1 I I I 
1 I J I I I I I I I I I 
I u 1 ) I I 1 I I 1 1 I I 
I I 3 I I I I I I I I I 
1 i I I 1 I I I I I 1 
1 I i I I I I I I 1 I 
1 0 I I I I I I I 1 i i 
i 0 i u I I I I I I I I i 

15.000* • • • • • + • • . • 
I 0 I I I I I I I I I I 
I 0 I 3 I IU I I I I I I I 
I 0 I 3 I I I I I I I I i 
I I I I i 1 I I I i 

C I t c C I I I I I I I I 1 
3 I ccl CC CC u 1 I I I i I I 1 
4 I CC IL3C I I I I I i I I I 

1 I ) I I I I 1 I I I . I 
E 
4 

I 
11.400. 

I 
•....;) 

1 C 
• -CU C 

I 
U 

I 
• 

I
• 

I
• 

I
• 

I
• 

I
• 

I 
.........., 

T I 0 I 3 I 0 CC 1 J I I I I I I 
Q 
A 

I 
I 

I 
I 

I 
I 

0 I C 
10 

j 
c : i 

0 I 
I 

0 I 
I 

1 
I 

I 
I 

I 
I 

1 
I 

T I I I u 10 a o i 0 I I I I 1 
I I J I I 10 ICCOI I I I I I 
O I I I I i c 3 I 0 I I I I I 
NI I I I su I C L I I I I 1 

1 I I IJ I I C CIC 0 I 1 I I 
I I I I o I a o 1 o ICC OC I I 0 I 1 
NI 7.o00. • • • 3 (11.., • • 0 C •C C •--0 • • 

I I I I I a 1 1 0 I c c 0 I 0 
14 I I I I I a I I 0 I I C C CI 1 
3 I 1 I I I i u I 0 I i 0 i c C 0 
/ I I I I 1 I I I i o I c c 
L 1 1 I I I i I 0 i i I 0 

I I I 1 I I I I i i i 
O C I I I I t I I 1 o I 0 
O 1 I I I 1 I I I 1 0 
O CC I I I I I I I I I 0 

3.6000 • • • • • • • • • • 
O I I I i I 1 1 I i i 
i I I I I I 1 I I I I 
I i i I I I I I I i i 
I I I I I I I 1 I I i 
I I I I 1 I i I I I i 
I I I I 1 I I I I I t 
i I 1 I I I I i I i I 
1 i I i I I i I I I i 
I I I I 1 i 1 I I I 0 

0.0 0 o • 3 • 0- +0 a u- • • • • • 0 

Al2,970 296.219 289.4bd 282.717 275.966 264•216 262.464 255.713 248.962 242.211 235.460 

DISTANCE IN MILES 
CALCULATED COMO CONC a C 
OSSERIOLD COON CONC a Co 
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LHATTA4)0CNEE RIVES 4tA4 ATLANTA•bEONSIA 
CALCULATED AND 03SERVEU PO4 CONCENTRATIONS VERSUS DISTANCE 

1.U00* • • • • . . • • • 
1 a a a a I a a a 1 
a a a 1 a 1 a a a 1 
I 1 a I I I I I I I 
a a I I a I a a I a 
I a a a I a I a a a 
a a 1 I a a I I I a 
a I I a a I a a a a 
a I a I a a a a a a 
a a a a a a a a 1 I 

0....11. . • • • • • • • 
1 1 1 I I I 1 1 a a 
I 1 1 1 1 I I 1 a 
I I I I I I I I a a 
i s 1 i I I I I a a 
1 I 1 I 1 I I f a 

C I a 1 a I I I I a 
4 I a i a I 1 1 I a a 
C 4 4 t I I I I I a 

I I I I I I a a 
4 0.000* • • • • . • . • 
T 1 1 1 I I 1 

I I 1 I 1 1 1 
1 I 1 1 1 1 1 

T 1 1 I I I I 1 1 
I I I I 1 1 1 
0 1 I I I 1 1 

a a 1 I I 1 1 1 1 
a a 1 1 I I I 1 
a 1 I 1 I 1 1 1 

P4 0.400. • • .. • • • • • owOmrao.m.mmomoa...• 

I 1 I 1 1 1 1 1 
I 1 I I 1 1 1 1 1 

a 1 a I I 1 I I 1 1 1 
a 1 I 1 1 1 1 1 1 

L I 1 I 1 1 1 1 1 
a a 1 I 1 1 1 1 1 a a 
a a 1 I I 1 1 1 a 

a 1 I 1 I 1 1 1 a a 
a 

0.'00. 
a 
• 

I 
• 

I 
• 

I 
• 

1 
• 

I 
• 

1 
• 

1 
.....0 

1 
..... • 

a a a a a a a a 
a a a a a a a 

a a a a a a a a 
a a a a a a i a a 
a a a a a a a a 

a a a a a a a 
1 a a a a a a a 

1 4 a a a a a a a 
a a 1 1 1 
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Reaction coefficients for CBOD, NBOD, organic nitrogen, and total-
and fecal-coliform bacteria can be estimated from field data for use in 
this model. The equations describing the concentrations of the above 
constituents are all of the same general form, as follows: 

-K(
Conc = Conc e (26)

2 1 

where 

Conc = concentration of constituent at some initial time ti,1 
Conc2 = concentration of constituent at some time t2 later than ti, 

K = reaction coefficient, and 

= traveltime = t2 - ti. 

Equation 26 can be rearranged to solve for K as follows: 

Conc2 
in = -K(t - t ) (27)

Conc 2 1
1 

()Conc2
2.3

K log (28)
t  - t Conc
1 2 1 

where 

In = natural logarithm, base e, and 

log = base 10 logarithm. 

Reaction coefficients can be estimated by the following procedure: 

(1)Observed concentrations are plotted versus traveltime (days) 
on semi-log paper scaled according to common base 10 logs, 
as shown in the following example. 

(2)Best fit straight lines are drawn through the points. The 
line slope characteristics will vary depending on stream 
waste characteristics. 

(3)The reaction coefficients to base e are computed using 
equation 28 for each line or line segment. 

In the following example, lines of two different slopes have been drawn. 
Values for K are determined as follows: 

2.3 2.0
K - log = .38

.25-1.13 2.8 
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2.3 .65 
K = log .78

1.30-2.60 1.30 

Streamflow and water-quality data for the constituent of interest 
should be collected at sufficient points downstream of a major waste 
discharge or tributary so that the slope of the line defining the 
reaction coefficient can be estimated. In instances where other major 
discharges enter the stream, the slope of the reaction coefficient line 
must be redefined. 
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