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ABSTRACT

The Big Eau Pleine Reservoir, a eutrophic reservoir in
central Wisconsin, was studied for a five year period, 1974-
1978. Problems common to this reservoir are summer blue
green algae blooms, water level fluctuation and winter fish-
kills. A series of computér data files were constructed and
maintained for the students studing the Big Eau Pleine Res-
ervoir. They contained the weather data, streamflow measure-
ments, reservolr stage, evaporation rates, water quality data
(semimonthly grab and continous sample data) and ice thick-
ness measurements. Detailed water and nutrient budgets were
calculated, by computer programs using these data files, for
1975 through 1978. These calculations provided a set of
measured estimates of the location of mass in the reservoir
and mass transfer rates between the reservoir segments. This
study provides a backdrop of comparison, for the future ap-
plication and predictions of more detailed digital ecoloéical
models.

A large percent, 97 percent, of the annual phosphorus
load comes from the Big Eau Pleine Reservoir's agricultural
watershed as surface runoff. Fifty four percent of the an-
nual phosphorus load occurs during spring snowmelt. The
reservoir's water is usually mixed, but forms a weak temper-
ature and dissolved oxygen stratifidation early to midsummer.
Low flow augmentation of the Wisconsin River and flood con-

trol were the major factors of the reservoir's water level
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management, during the study period. The action of a summer
drawdown may have contributed to sustained algae bloom,

'primarily Aphanizomenon, in 1976. The spring flushing of

excess runoff during the spring of 1976 contributed to an
increase in the export of phosphorus from the reservoir.
Phosphorus was the primary limiting nutrient in the Big
Eau Pleine Reservoir.. Five phosphorus loading models were
applied to the years that had the most accurate water and
nutrient budgets (1975 and 1976). An attempt was made to
locate a model that could predict the summer mean algae bloom
chlorophyll a and steady state phosphorus concentration ob-
served in the reservoir. The best prediction was obtained by
using the Dillon and Rigler model appllied to the reservoir
divided into three segments. Two predictions were made.
One was for a full reservoir management option, and the other
was for reduction in the amount. of surface runoff phosphorus
load. The model predicted a slight improvement in reservoir
water quality using a fullvreservoir management scheme. The
largest predicted improvement was due to a reduction in
phosphorus load to the reservoir. A 57 percent reduction of
chlorophyll a was predicted by the model, when the phosphorus

load from the watershed was decreased 50 percent.
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INTRODUCTION

The Big Eau Pleine Reservoir has been at the point of
varying degrees of controversy since its construction in the
thirties. It was built by the Wisconsin Valley Improvement
company on the Big Eau Pleine River for the purpose of low
flow augmentation of the Wisconsin River below Mosinee,
Wisconsin and flood control. The reservoir became a resource
for public recreational use because of the productive fishery
caused by the fertility of the Big Eau Pleine's agricultural
watershed. The magnitude and frequency of,fish kills and
algae blooms fueled public concern which sparked controver-
sial ideas. This study was done because of this concern
about the existing conditions and what could be done to im-
prove the biological and physical water quality in the res-
ervoir.

This paper discusses the data collected by the Big Eau
Pleine Project and the structure of computer files designed
to contain it. Detailed water and nutrient budget programs
were developed to make calculations using the measured data.
These detailed budgets provide background information to
compare future computer modeling results against. The Big
Eau Pleine Reservoir was treated as a whole and as three
segments for the application of simple phosphorus loading
models. Recommendations were developed for reservoir man-
agement options. Support for some of these recommendations

were developed using descriptive data and nutrient .budgets.




PHYSICAL FACTORS

Watershed

As a water manager, I view the Big Eau Pleine Reservoir
363 square mile or 940 km2 watershed as five separate areas
(Figure 1). The reserVoir proper is the areé of land cov-
ered by a liquid water body called the Big Eau Pleine Reser-
voir. Surface area of the reservoir ranges from 2770 ha to
170 ha or 6850 a to 420 a. The second area is the land sur—
face 246.91 mi? or 639.5 km2 above the State Highway 153
bridge near Stratford, Wisconsin and is called the Big Eau
Pleine River Watershed. The third area is the Fenwood Creek
Watershed (36.97 mi2 or 95.75 km?) and the fourth area is
the Freeman Creek Watershed (21.73 mi€ or 56.28 km2). Both
are above their réspective State Highway 153 bridges. The
final area (the assocated area) is the part of the Big Eau
Pleine Watershed not in any of the other areas. The variable
surface area of the water body affects the surface.area of
the assoclated area which ranges from 46.2 mi2 to 56.9 miZ2
or 119.7 km? to 147.4 km2. The subbasin areas change their
surface areas too slowly to affect this study. The slow
changes are dependent on factors such as the subbasin geology
and soil erosion. The division of the reservoir's watershed
down to these areas was made to faéilitate calculations of
the water and nutrient budgets. All the measured movements
of water and nutrients are between the reservoir ahd these

areas.
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Geology and Soils

The description of the watershed is on a subbasin basis
because 1t is relevant to relating runoff quantity and qual-
ity from one subbasin to the others. Ali of the Big Eau
Pleine Watershed is suppofted on a bedrock base of Precambri-
an age crystalline rock (Figure 2 and 3). This bedrock is
primarily granite with the exception of some Cambrian age
sandstone in the upper Big Eau Pleine River basin (Pell and
Sherrill, 1974). The Big Eau Pleine River is a linear fea-
ture which might be a shear zone running north 120° east
(LaBerge and Myers, 1972). |

The Big Eau Pleine River subbasin is covered with 0 to
100 feet or O to 30.48 meters of Pleistocene till (Figure 4
and 6). Generally a band near the river in the lower one
half of the subbasin is not covered with glacial material.
The riverbed is generally alluvium, peat, or outwash in spots
(Figure 4). The soils are loamy soils developed ovér glacial
of the uplands (Figure 5). They were developed in residuum
weathered from bedrock near the streams in the lower portion
of this subbasin (USDA, 1979). Ground water availability
ranges from 5 to 20 gallons per minute (gpm) in the lower end
of the basin (Figure 7). Ground water pollution potential is
highest in the lower basin wheré fractured bedrock is within

0 to 20 feet or 0 to 6.1 meters thick and the rate of infil-
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tration is less than 2.5 inches/hour or 6.4 cm/hour (Figure
6 and GNHS, 1977).

The Fenwood Creek subbasin has 0 to 40 feet or 0 to
12.2 meters of Pieistocene till in thebwestern half of the
basih. There 1s one spot that-has a maximum of 60 to 80
feet or 18.3 to 24.4 meters. The rest of the basin has 0 to
20 feet or 0 to 6.1 meters of till, The southeastern one
third has loamy soils of Rozellville-Meadland-Fenwood associ-
ation, which were developed in residuum weathered from bed-
rock. The northwest two-thirds are Withee-Marshfield-Mann
soil aesociation, a loamy sbil developed in glacial drift.
Ground water availability'ranges from less than 2 gpm on the
southeast and west sides of the basin to 5 to 20 gpm in the
center of the basin. Again, ground water pollution potential
is high in this basin. |

The Freeman Creek subbasin, smallest of all the basins,
has 0 to 20 feet or 0 to 6.1 meters’of unconsolidated depos=~-
its. There is a small-area in the far north portion of the
basin that has till 20 to 40 feet or-6.i to 12.2 meters thick.
A different soil association, Marathon-Moberg-Mylrea, covers
the eastern half of the basin., Like the Rozellville-Meadland-
Fenwood, it is a loamy soil developed in residuum weathered
from bedrock. The rest of the basin is divided up between
the Withee-Marshfield-Mann on the north one-third and the
Rozellville-Meadland-Fenwood on the southern two-thirds. The

ground water pollution potential is also high in this




basin.

The associated area is characterized by a mixture of
till on the western end and residuum throughout this basin,
generally from O to 20 feet or 0 to 6.1 meters thick. A
small portion of the till in the southwest is 20 to 40 feet
or 6.1 to 12.2 meters thick. The soils are almost exclusive-
ly Rozellville-Meadland-Fenwood with only a small portion in
the north and southwest of Withee-Marshfield-Mann association.
Ground water availability ranges from less than 2 to 20 gpm
V and generally has lower yields than higher yeilds, The high-
er ylelds are located along portions of the reservoir and in

the uplands of the western half of the area.

Precipitation and Air Temperature

An evaluation of the available climatological weather
stations was necessary to calculate a water budget and apply
a water quality computer model to the Big Eau Pleine Reservoir.
Figure 8 shows the location and distribution of stations that
record precipitation and air temperature. The best station
for precipitation input quantity to the reservoir was the Eau
Pleine Reservoir station. Precipitation was recorded at this
statioh with both daily and hourly gages. The following
details of the weather stations describe the type of recording
device, length of record, numeration, location, and.station

elevation.
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HOURLY PRECIPITATION AND DAILY AIR TEMPERATURE STATIONS.
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Figure 8. Precipitation Distribution By The Thiessen Polygon
Method.
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Precipitation Recording Stations (State Climatologist,1982):
1. Eau Pleine Reservoir- Wisconsin Vélley Improvement
Company (WVIC)- wausau, WI.
Recording Device- Standard rain gage and reqording
rain gage. |
Length of Record - December 16, 1946 to present.
Recording rain gage April 8, 1954 to present.
Numeration - 7 a.m. each day.
Location - Latitude 44° 44', Longitude 89° 45,
Elevation- 1138 feet above mean sea level.
2. Marshfield Experimental Farm - University of Wisconsin
Recording Device - Standard rain gage and recording
rain gage.
Length of Record - December 13, 1912 to present.
Recording Rain gage April 15, 1941 to present.
Numeration - 5 p.m. each day.
Location - Latitude 44° 39' , Longitude 90°08'.
Elevation - 1250 feet above mean sea level.
| Air Temperature Recording Stations (State Climatologist,1982):
1. Eau Pleine Reservoir - WVIC - Wausau, WI.
Recording Device - Hygro-thermograph in a standard
weather shelter.
Length of Record - November 8, 1974 to present.
Quality - Holes in the 1974 and 1975 data, 1976 good.
Numeration - Minimum and maximum evaluated from

midnight to midnight.
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Location - Latitude 44° 44", Longitude 89° 46",
Elevation - 1138 feet above mean sea level.
2. Wausau FFA:
Recording Device - Maximum aﬁd minimum thermometers
in a standard weather shelter. Read at 06:00,
12:00, 18:00, and 24:00.
Length of Record - December 1941 to present.
Quality - Good.
Numeration - Minimum and maximum evaluated from
midnight to midnight.
Location - Latitude 44° 45', Longitude 89° 37'.
Elevation - 1200 feet above mean sea level.
3. Marshfileld Experimental Farm - Unlversity of Wisconsin
Recording Device - Minimum and maximum thermometers
in a standard wether shelter. Read at 17:00.
Length of Record - January 1913 to present.
Quality - Good.
Location - Latitude 44° 39', Longitude 90° 08°'.

Elevation - 1250 feet above mean sea level.

Figure 9 is a plot of the 30 year mean monthly precipi-
tation measured at the Big Eau Pleine Reservoir. The mean
is 31.52 inches (80.06 centimeters). The month with the
highest amount was September, with 4.03 inches (10.24 centi-
meters). The monthly data for the study period (1975-1978)

was included to show the summer months, May thru August.
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While the mean data shows a very uniform 3,78 to 3.87 inches
(9.60 to 9.83 centimeters), the actual study period data

- shows more variability, 0,82 to 10.46 inches (2,08 to 26.57
centimeters). Wausau FFA 1is the primary weathér station for
this study because they record the parameters needed to rﬁn
the water quality models on an hourly basis, The computer
water quality models estimated evaporation>and solar radia=-
tion from this data., To evaluate the applicability of this
station to the reservoir, a statistical comparison of air
temperatures was dohe. Alr temperature is a parameter that
integrates many of the weather factors into one comparable
number. Regression analysis of the Big Eau Pleine Reservoir,
Wausau FFA, and Marshfield Experimental Farm air temperature
was done on matched daily data., The median of the daily
extremes (Maximum plus minimum divided by 2) was used. Table
1 shows the results of this analysis done on days when simul-
taneous readings were taken. |

Table 1. A statistical comparison of air temperature
recording stations with the Big Eau Pleine Reservoir Station,

SN TN

Weather Sample Intercept Slope R-Squared St, Dev, of

Station Size (X 100) Y about
Regression
Line
Wausau FFA 855 ~0.157 0.995 98.5 2.80
Marshfield

Exp. Farm | 848 -0.735 1.00 - 971.5 3.62
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Based on this evaluation, the use of Wausau FFA as the pri-

mary weather station for the Big Fau Pleine Reservoir is

adequate.

Tributary Flow

Big Eau Pleine River, near.Stratford, is the name of the
permanent gaging station operated by the U. S. Geological
Survey - Water Resources Division (USGS). The gage is lo=
cated 15 feet (4.6 m) upstream from the bridge of State High-
way 97, north of Stratford, WI (USGS,1980), A number of fac-
tors combine to produce a river which has flashy flood flows
and very low flows from a 224 mi2 (580 km?) watershed (Table
2). Extremes for the period .of record include a maximum dis-
charge of 41,000 ft3/s (1,160 m3/s) September 9, 1938 and no
flow August 17, 1947 and January 22 to February 5,1961 (UsGs,
1977). Records have been kept at this station from July 1912
to December 1925 and April 1937 tobthe present. Figure 10 is
a plot of the average monthly flows for a 53 year pefiod.

The lowest flows occurred in February and the highest in April
(spring runbff) with a secondary peak in September - November
(fall rains). The 53 year average yearly discharge was 172
ft3/s (4.871 m3/s), Daily flow is reported as a mean value
from midnight to midnight. Flow records at this station are
reported as good ( 95 percent of the daily discharges were
measured to within 10 percent) except for fair (95 percent of

the measurements to within 15 percent) in the winter period.
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Table 2. Mean monthly flow data of mean daily discharge for

the Big Eau Pleine River near Stratford, WI. (USGS, 1976-1980).

Note: Tablé in CFS, to get m/s, multiply by 0.0283.

Month 1975 1976 1977 1978 X(53 years)

Jan. 7.85 15.6 0.40 19.6 19.4

Feb 7.43 42,9 0.52 9.69 17.1

Mar. 66.4 1202.0 168.0 269.0 427.0

Apr. 918.0 535.0 153.0 564.0 641.0

May 113.0 84. 4 15.8 173.0 257.0

June 90.2 7.1k 10.0 131.0 205.0

July 13.3 5.82 1 57.6 642.0 67.0

Aug. 52.4 4.38 7.42 371.0 62.6

Sept. 97.4 3.56 144.0 391.0 141.0

Oct. 15.8 5.88 158.0 109.0 81.1

Nov. 227.0 4,89 146.0 38.6 107.0

Dec. 152.0 3.15 101.0 21.9 by, 2

Daily

mean 146.0 160.0 80.4 230.0 172.0

total

Maximum 3130. 7650. 1090. 5770. -

Minimum 0.36 0.30 0.33 8.6 -

Peak 411o0. 9470. 1400, 9350. 41,000..

Discharge

Date Apr. 28 Mar. 30 Apr. 3 July 22 Sept. 9, 1938

Minimum 1.6 0.15 0.33 7.2 No flow

Discharge

Date July 7 Aug. 27 Jan. 13-23 Aug. 14 Aug. 17, 1947
& Jan. 22 to
Feb. 5, 1961
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Flow relationships used in the reservoir's water budget.
for estimating the.tributary flows, were based on stream flow
measurements made by the U.S. Geological Survey. Flow in the
tributary streams was compared with the mean daily flow meas-
urement made at the Big Eau Pleine'River gage near Stratford.
Table 3 contains measuréments from Big Eau Pleiné River near
Stratford, Fenwood Creek, and Freeman Creek. Regression
equations derived from this data were used to predict daily
discharge from the reservoir's tributaries.

The best relationship for Fenwood Creek was developed as
three line segments (A-C Figure 11) and a point of zero flow.
The point was determined as 0.77 cubic feet per second (cfs)
or 0.022 m3/s by taking the avefage of the three dates when no
flow was reported for Fenwood Creek.

Figure 11. Streamflow relationships between Big Eau Pleine

River near Stratford and Fenwood Creek at Highway 153. Not to
scale. ’

m3/s cfs
log y=-1.259 + 1299 log x
r2= .98
0.48 6.92
=
o
o
N y=-0.3201+08087 logx
g r2= .85
© 0,031 |1.106 .
5 = -0.416 + 0.54
° 04—0 L&
8 cfs 0.77 2.818 Bo.op
= m3/s 0.022 0.08 2.33

Flow of Big Eau Pleine River near Stratford.
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Freeman Creek's best relationship to the Big Eau Pleine

River was a two part relationship (A and B, Figure.12).

Figure 12. Streamflow relationship between the Big Eau Pleine
River near Stratford and Freeman Creek at Highway 153..

m3/s- cf's
=
O
—
e
% B log y=-0.2841+ 0.7304 log x
z r2 = .95
O
o
@
5
[ 0.019 0.67
> y= 0.474x
0 +0
efs 0 1.41 (Not to scale)
m3/s 0 0.0L40

Flow of Big Eau Pleine River near Stratford.

The Big Eau Pleine River's flow was estimated down to
Site #8, Figure 1. This was done by assuming that the flow
from EP6 (USGS Gaging station) to Site #8 is the same per
unit of watershed surface area. Therefore the flow at EP6
was multiplied times the flow ratio of 226.91/224.32. This
same kind of assumption was employed to obtain a daily flow
from the associated area.

Reservoir Stage and Outflow

The Big Eau Pleine Dam is owned and operated by the Wis-

consin Valley Improvement Company. They have developed a
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stage versus outflow relationship and record a daily stage
and outflow rate. The reservoir is measured at 7:00 a.m.
each day. The gage is a float activated tape in an open bot-
tom pipe, read manually to a point of known elevation on the
top. This type of gage is used to reduce the effects of
summer waves and to prevent wintertime freezing when a layer
of antifreeze or oil is placed in the pipe,

The reservoir's dam has four gates (Sheerar, 1976);
three taintor and one sluice. Each taintor gate is opened
from the bottom and can be raised to clear the water surface.
They are 26 feet (7,92 meters) wide and have a sill elevation
of 1129.93 feet (344.40 meters) above mean sea level.

Elevation of the sluice sill is 1112.93 feet (339.22
meters) above mean sea level. It opens from the bottom with
a maximum opening of 10 feet (3.05 meters) by 6 feet (1.83

meters) high (Sheerar, 1976).

Reservoir Area and Volume

Figure 13, A through D, is a Bathymetric map of the res-
ervoir which was determined by measurements with a recording
sonar in June 1969 (DNR, 1969). The reservoir is physically
segmented by the roads which cross it. In downstream order
the first segment, which is defined for purposes of this
study, is the portion of the reservoir from Highway 153
crossing (Figure 13-D) to County Road S (Figure 13-C). This

segment has a maximum depth of 25 feet (7.6 meters).
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One pool is west of the county park, with segment one and
Freeman Creek flowing into it and the other pool is east of
the park. The narrows connecting the two pools has a width
of 1200 feet (366 meters) and generally the pools are about
1.2 miles (1.9 km) wide when full. When the minimum water
level is reached, the upper pool in segment two is also a
river flowing in its old channel., Water in the lower one
half of segment two is still pooled when the minimum stage is
reached but it is also restricted to the old stream channel.

Between County 0 and the Big Eau Pleine Dam is segment
three (Figure 13-A). This segment is shaped most like a
natural lake of the three segments. It contains the maximum
depth of 46 feet (1L meters). Into its 1.5 miles (2.4 km)
length and 2.5 miles (4.0 kim) width flows the outflow from
segment two and one minor tributary.

The morphological characteristics of reservoir area and
volume have been determined at different times and by differ-~
ent people in the past} Table 4 shows some measurements of
depth versus volume curves.

The method used to determine the area of the different
segmenﬁs was to take photographic enlargements of the DNR's
lake survey map (Figure 13) and cut out depth counter inter«
val. The cut out portions of any one depth interval in each
segment, such as 0 to 5 feet or 0 to 1.52 meters was weighed

(Welch, 1948) to obtain a series of weight
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percentages that were used to'divide the total reservoir érea
for each depth interval in the segments, Table 5 contains
the depth versus'aréa data used in the water budget calcula-
tions.

Volumes of the reservoir and the ségments were calcula-
ted from the surface area and depth data, The area at the
bottom (i.e. zero) is added to the surface area at 5 feet
(1.52 meters) and divided by two, to get a average area.

This area times the thickness of 5 feet (1.52 meters) yields

a volume for the first layer. These volumes are accumulated

from the bottom of the full léke surface and are tabulated in
Table 6.

If the water body is sliced into layers one meter thick5
The difference of the area on the top of the layer and the
area on the bottom of each meter slipe will give an estimate
of the sediment area in contact with that meter slice (ele=-
ment). Divide it by the average area of the top and bottom
of the element will produce a ratic called RA. The RA factor
is useful to describe the physical characteristics of a lake
or reservoir system. Figure 14 is a plot of the Big Eau
Pieine's RA factor numbers versus depth in meters for the
total reservoir and for its three segments. The inverse of
the RA factor is the volume in cubic meters that is in con-
tact with one square meter of bottom sediment per element.
This is the logrithmic scale labeled on the right side of
Figure 14.

A discussion of the characteristic volume, area, depth
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and RA factor by segments helps to identify their diffef—
ences and similarities.. The segment with the largest area
and volume when the reservoir is full is segment two. Seg;
ment one has a larger area than segment three, but, a smaller
total volume whén the reservoir is full, The area of seg-
ment one becomes smaller than segment three soon after any
drawdown starts. With a mean depth of 2.99 meters (Table 7),
segment one is the shallowest of the three segments. The

RA factor of segment one 1is quite different than the other
two segments. Because segment one is long and narrow rather
than circular, it has less water volume per square meter of
sediment contact area. The reversal of the RA factor between
6 and 7 meters corresponds to 19.7 and 23,3 feet on the
Bathymetric map, Figure 13. This may be the steeper banks of
the old river channel and the flatter portion of flood plain
from 5 to 6 meters. Segment three's volume and area becomes
larger than segment two near the 6.1 meter depth. In Table 7,
the 6.1 meter depth corresponds to the 7.62 meter depth from
the top on the RA plot, Figure 14, and 25 feet on the Bathy-
metric map Figure 13. With a full reservoir stage, segment
three has greater than 4§ cubic meters of lake water to one
square meter of sediment contact'area down to 7 meters

(23 feet) as compared to only 5 meters (16.4 feet) in seg-
ment two. Below these points the RA factor in segment two

and three increase at a rate similar to segment one. The
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Table 7. Big Eau Pleine full reservoir mean depth and stage

scales.
| Mean Depths (m)
Total Segment 1 Segment 2 Segment 3
4.76 2.99 5.15 . 5.83
Stage Scales
---=Elevation---
Meters Meters Feet Feet Meters
13.72 0 0 1,145.43 349.13
Top 12.19 1.53 5 1,140.43 347.60
10.67 3.05 10 1,135.43 346.08
9.14 4,58 15 +1,130.43 344.56
7.62 6.10 20 . 1,125.43 343.03
6.10 7.62 25 1,120.43 341.51
4.57 9.15 30 1,115.43 339.98
3.05 10.67 35 1,110.43 338.46
1.52 12.20 bo  1,105.43 - 336.94
Bettom. . 4 13.72 45 1,100.43 333.41

combination of a larger increase of RA per meter of depth
followed by small increase may indicate a flood plain and
then an old steep river bank. There are two such combinations
in segment two at 6 to 7 meters (19.7 to 23 feet) and 9 to 10
meters (29.5 to 32.8 feet) and 11 to 12 meters (36.1 to 39.4
feet). An example cross-section through segment three,Figure
15, shows the old flood plains and stream channels in the res-

ervoir.
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Figure 15. Sampling cross-section below County Highway O
Bridge, Big Eau Pleine Reservoir.

WATER QUALITY

Methods

Figure 16 shows the water quality sampling sites in the
Big Eau Pleine Watershed, Samples were collected from 39
sites 1in the watershed and 20 sites in the reservoir. Reser-
volr sites are labeled in Figure 1.

Inlet quality was sampled at sites Big Eau Pleine River
Site #8 (EP8), Fenwood Creek Site #1 (FEl), and Freeman Creek
Site #1 (FR1). The outlet site for the total reservoir and
segment three is at the Big Eau Pleine Dam (EP26).

Reservoir water quality was represented by samples taken
at three depths in the deeper sites and one depth in shallow
water sites. In later ¢a1culations the total reservoir top
average quality was calculated by averaging the water qualify
parameters at these sample sites:; EP8T (T stands for top,
surface sample), EP9T through EPl?T, and EP20T through EP25T.
Total reservolr average middle sites were EP12M through

EP15M and EP20M through EP25M.
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Sites EP9B (B for bottom),.EP12B through EP14B, EP16B, EP18B,
| and EP20B through EP25B were averaged to produce a total
reservoir bottom average quality. When the reservoir is seg-
mented, the sample sites at the county road bridges (EP13. and
EP20) become the inflow sampling sife for the downstream seg-
ment and outflow sampling site for the upstream segment.

The water quality sampling program started in March 1974
and occurred monthly until June 1974. Then, tributary sites
were sampled monthly and the reservoir, Fenwood, and Freeman
Creek sample sites were sampled semi~monthly. Thils sampling
continued through 1978. 1In the spring of.1976 an automatic
sampler was installed in the gaging station (site EP6).
Samples were taken four times daily through 1979,

Water samples were collected and analyzed in the Envi-
ronmental Task Force Laboratory at the University of Wiscon-
sin - Stevens Point. Analysis methods were consistent with
the 14th edition of Standard Methods (APHA, 1975).

Parameters recorded were; date, site, depth, Secchi disk,
alkalinity, total hardness, calcium hardness, dissolved oxy-
gen, chemical oxygen demand (March 1974 to middle of 1975),
biochemical oxygen demand, reactive phosphorus, total phos-
phorus; ammonium, nitrate plus nitrite, and Kjeldahl nitro-
gen; volatile suspended solids, chlorophyll a, ice and snow

thickness (Winter).



37

The tributary sampling differed in that occasional
flow meaéurements were taken and depth, Secchi disk, ice and
snow measurements wére not collected. Analysis performed on
samples collected by the ISCO automatic sampler were total
‘and reactive phosphorus; Kjeldahl, ammonia, and nitrate plus
nitrite nitrogen; chlorides; conductivity; and total and
volatile suspended solids. The statistical program used to

calculate site average quality was Minitab (Ryan, et. al.;

1976).

Bésic'Descriptipn

This sectipn contains a basic description of water
quality in the Big Eau Pleine Reservoir from the samples col-
lected of one site, EP23. This site had three depths where
water samples were collected; top, middle, and bottom, It
covers two years, 1975 and 1976, and provides a backdrop to
compare the later loading calculations.

The water temperatures are plotted in the form of an
isopleth plot in Figure 17. This plot shows the changes in
the reservoir's water surface in the form of the water depth
at the site. 1Ice cover thickness is also indicated. Winter
water temperature stratification occurred in 1976 and not in
1975. The water depth at site 23 was deeper in March and
April 1976. .The Big Eau Pleine Reservoir is a polymictic
body of water indicated by the uniform temperature from top
to bottom in the spring and fall (i.e. vertical isopleth

lines). A weak summer stratification
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Figure 17.

Depth-time diagram of isotherms (°C) in the Big Eau Pleine
Reservoir, Site 23. Ice cover to scale.
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formed in 1975 and 1976. 1In 1976 the temperature varied from
26°C at the surface to 18°C near the bottom in late June.
During 1975 the temperature was 26°C at the surface and
dropped to 22°C near the bottom in late July.  Spring and
fall are times when the water column is isothermal because of
higher wind power to mix the reservoir (Stauffer, 1980b).

The effects of winter drawdown on dissolved oxygen con-
centration is shown on Figure 18. 1In 1975, the dissolved
oxygen went to zero, A shorter duration drawdown with thin-
ner ice and snow cover and more water depth in 1976 did not
result in this site going to zero mg/l dissolved oxygen.
There was generally an increase in dissolved oxygen, when the
reservoir was filling, up to a spring value of 8 mg/l in
April or May.

During May 1975, a time of mixed water and oxygen, there
was a spring bloom of cyclotella and cryptomonas (Sullivan,
1978). The decline in the algae population resulted in an
increased BOD (Swalby, 1979) and probably contributed to the
oxygen demand and the zero dissolved oxygen in the bottom
sample in June 1975. Low oxygen concentrations didn't occur
in the spring of 1976. Sullivan identified that a spring
bloom did occur in 1976 of cycloteila, cryptomonas, and step-
hanodiscus. The BODg was not up to the 1975 level of 3.0 to
5;9 mg/1, ﬁhich usually occurs along with oxygen depletion
(Swalby, 1979).

High (supersaturated) dissolved oxygen occured at the
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Figure 18.

Depth-time diagram of isopleths of dissolved oxygen concen-
trations in mg/l, Big Eau Pleine Reservoir, Site 23. Ice
cover to scale. :
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reéervoir surface at site 23. This occurred about a month
after drawdown started. It is also the time when the water
temperature reached its sﬁmmer maximum (greater than 26 C).
The high dissolved oxygen is explainable by the large blooms
of blue-green algae, dominated by aphanizomenon in both years
(Sullivan, 1978).

In the summer of 1975, the bottom water dissolved oxygen
went to zero during early to mid August, The isopleths look
less complicated than the summer of 1976, This relates Well
to the concentration of chlorophyll g‘concentration at site
23 of 110 pg/l in late July followed by a crash in August of
the bloom to 18 pg/l in eérly September. A minor fall bloom
to 68 pg/l occurred in mid-September, 1975. In 1976 there
was a bloom in late June with a chlorophyll a concentration
of 121 pg/l. It did not crash and was followed by two other
blooms in late July and late September, 145 pg/l and 153 pe/1
respectively, with a lower level bloom in mid-August at
50 png/1.

The nutrient which will be discussed i1s phosphorus be-
cause it is the limiting nutrient for the blue-green algae
in the Big Eéu Pleine Reservoir (Sullivan, 1978). Figure 19
contains the isopleth diagram for total phosphorus at site
23 for 1975-1976. At times when the oxygen was two milli~
grams per liter or lower an increase of total phosphorus to
0.100 mg/1l or greater was noted in the bottom samples. This

situation occurred in late January and February; March; late
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Figure 19.

Depth-time diagram of isopleths of total phosphorus concen-
trations in mg/l-p, Big Eau Pleine Reservoir, Site 23. Ice
cover to scale. Dashed and dotted lines are intermediate
contour to show details.
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May and early June; end of July and August 1975; and Febfuary,
July, and August 1976.

When the reservoir is filling and mixed the total phos-
phorus isopleths are vertical in April, late August“and Sept—
ember 1975; and April 1976 as compared against June, November,
and December 1975; and May 1976 when they were not vertical.
The way in which total phosphorus concentration changed in
1975 was similar to 1976. There was a high total phosphorus
concentration in the spring greater than 0,400 mg/l-p in
April 1975 and 0.200 mg/l-p in April 1976. Also; in both
years, the mid-May total phosphorus concentration decreased
to around 0.050 mg/l-p. Another similarity is the pockets of
relatively higher and lower concentration that océur near or
at the water's surface in the summer (May-August), These
are associated with the spring algae bloom, May 1976, and the
first blue-green algae blooms after the drawdown starts (mid-
July 1975 and late June 1976). At times, when the bopula—
tions of algae decreased from the surface water to deeper
water or/and the lake sediments, pockets of lower total phos-
phorus concentration were identifiable in early June, late
June and late August 1976. This shows up more clearly in the
.depth-area isopleths of reactive phosphorus (Figure 20).

Reactive phosphorus less than 0.020 mg/l—p in the sur-
face waters during the summer of 1975 and the deeper waters
in the reservoir was higher than 0.050 mg/l-p. The two times

of higher reactive
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Figure 20.

Depth-time diagram of isopleths of reactive phosphorus concen-
trations in mg/l1-P, Big Eau Pleine Reservoir, Site 23. Ice
cover to scale. Dashed and dotted lines are intermediate
contour to show details.
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phosphorus in the bottom water corresponds with the spring
and summer algae blooms. The 0.050 mg/l~p isopleth in the
summer of 1975 is at a depth that corresponds to the 6 mg/1
dissolved oxygen. In the summer of 1976, the pockets of

0.050 mg/l~p or greater, correspond with decreases in algae

population peaks,

SUPPORTING EFFORT FOR COMPUTER MODELING

A digital computer model is a valuable tool to deal with
the complexity of a water system like the Big Eau Pleine Res-
ervoir. The amount of data needed to fit a model accurately
to this reservoir requires a computer. Therefore, a system
of data files and programs written in Fortran (Burroughs,
1974) were developed using a B6700 Burroughs computer at the
University of Wisconsin - Stevens Point.

The use, of a lake or reservoir, one dimensional or
quasi-two dimensional, digital water quality model (WRE,1974
and Baca, 1977), strongly influenced the type, frequency, and
amount of data stored on the computer. These models divide
the reservolr waterbody into elements (a horizontal slice of
the whole waterbody of specified thickness usually one meter).
Physical factors, chemistry, and biological factors are assum-
ed to be constant in an element. The model calculates the

vertical mixing and transport from one element to
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adjacent elements from fhe water's surface to the bottom.

The time interval between calculations is variable. In
theory, the smaller the time steﬁ, the better the estimate.
The samevis true for the thickness of the element. The
factor which controlled the time step at the Big Eau Pleine
Reservoir was the Wausau weather data, Which was collected
hourly. This data was used to estimate a solar radiation
input into the water column. It was also used to calculate
evaporation rate frdm the reservoir surface. Solar radiation
and evaporation are critical to the accuracy of the water
budget and the water temperature. Water temperature affects
the biological rates and the rate of transport (mixing) and
therefore, the nutrient mass balance. In order to conserve
data entry time and data storage space, the timestep of three
hours was chosen and weather data was input for 03:00, 06:00,
09:00, 12:00, 15:00, 18:;00, 21:00, and 24:00. Another fac-
tor which helped set this timestep was the amount of compu-
ter time required to process the models. The smaller the

timestep, the higher the cost for each computer program run.

DATA FILES FOR THE BIG EAU PLEINE PROJECTV
Figure 21 contains é list of the basic data files built
and maintained for the Big Eau Pleine Project. The data in
these files was used in most of the theses from the Eau

Pleine Project.
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Figure 21. Data files for the Big Eau Pleine Project.

WATER QUALITY

WATER QUANTITY

ASSOCIATED
ENVIRONMENTAL
QUALITY

BIG EAU PLEINE
RESERVOIR AND
WATERSHED

SAMPLING

WATER QUALITY FILE
1974-1979

BOD AND OTHER
ASSOCIATED

WATER QUALITY FILE
(SWALBY, 1979)

CHLOROPHYLL - A
SAMPLING FILE
(SULLIVAN, 1978)

BIG EAU PLEINE
RIVER AUTOMATIC
SAMPLER DATA
WATER QUALITY
FILE

1976-1979

SUSPENDED SEDIMENT
AT BIG EAU PLEINE
RIVER NEAR
STRATFORD,WI
LENGTH OF RECORD
TWELVE YEARS
(KAMINSKI, 1977)

RESERVOIR DAILY
STAGE AND
OUTFLOW FILE
1974-1979

BIG EAU PLEINE
RIVER NEAR
STRATFORD -(EP6)
MEAN DAILY
DISCHARGE
INFLOW FILE
1974-1978

FREEMAN CREEK
INFLOW FILE
CALCULATED FROM
EP6 FLOW FILE

FENWOOD CREEK
INFLOW FILE
CALCULATED FROM
EP6 FLOW FILE

COUNTY HIGHWAY O
BRIDGE

IN AND OUT

FLOW FILE

FROM WATER BUDGET

COUNTY HIGHWAY S
BRIDGE

IN AND OUT

FLOW FILE

FROM WATER BUDGET

PRECIPITATION
INFLOW FILE
FROM WATER BUDGET

PRECIPITATION
FILE - TEN SITES
DAILY AND HOURLY
DATA

WAUSAU WEATHER
DATA FILE
1974-1978:
WINDSPEED
WETBULB TEMP.
DRYBULB TEMP.
STATION PRESSURE
DEWPOINT
SKYCOVER

PRECIPITATION
QUALITY FILE
ONESITE,
HANCOCK, WI

MAXIMUM-MINIMUM
ATIR TEMPERATURE
FILE

THREE SITES

AVERAGE DAILY
ICE THICKNESS
(MARANO,. 1979)

SHORTWAVE

DATA FILE
MADISON, WI
(SULLIVAN,1978)

AVERAGE MONTHLY
EVAPORATION

. RATE FILE

MARSHFIELD,WI
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WATER BUDGET PROGRAM

There were four reasons why a water budget program
(Appendix A) was written. First, water quality computer mod-
els such as EPARES (WRE, 1974) and LIMNOS (Baca, 1977) make
the assumption that a water budget exists whicéh has a minimum
of erfors in it. They aré deterministic type models (Maki,
1973). Neither model checks to see if the data input is part
of a balanced budget. Secong, the Big Eéu Pleine Reservoir
changes just over nine meters in stage during a year (Figure
22). With small errors in the stage readings or the depth
versus volume, comes large differences in‘water.volume‘and
mass in the reservolr relative to inflow or outflow. Third,
winter conditidns are important to the Big Eau Pleine's
fish winterkill problem. Therefore, it was important to
examine the mechanisms that controlled the wintertime liquiag
volume of the reservoir. Because the Eau Pleine is a low
flow augmentation reservoir the maximum stage change and
drawdown occurs in the winter. The amount of ice left high
and dry by the receding wéter levels needed to be estimated.
The final reason was the need to estimate the daily flow
between segments in the reservoir.

The basic equation used is the hydrologic equation
Inflow - Outflow = Change in Storage (Chow, 1964), The
equation was expanded to this form:

t Ipp ¥ I + I, + I+ I+ I + 0 . +

1 FE FrR T Ia p I r = (Ogpog + Oy 10

EP6

0g) +AS = 0.0
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Where: IEP6 =

FE1
FR1
AA

PT

IR =

Oppog™
Oy =

Orp =

OR =

AS =

BL

Daily inflow at Big Eau Pleine River,
Site EPS8.

= Daily infow at Fenwood Creek site FE1.

Daily infow at Freeman Creek site FR1.
Daily infow from the associated ara.

Daily inflow from precipitation directly
on the liquid water surface.

Daily inflow from ice that was stored on
the banks of the reservoir due to a winter
rise in stage.

Residual daily inflow necessary to balance
the equation.

Daily outflow at the dam.

Daily outflow due to evaporation off a
liquid reservoir surface.

Daily outflow of ice to the reservoir's
banks due to a winter drop in stage.

Residual daily outflow necessary to balance
the equation.

Daily change in reservoir storage.

Due to the impermeable nature and shallow depth over bed-

rock of the soils

near the Big Eau Pleine Reservoir, ground

water inflow and outflow were considered insignificant to the

water budget calculations.

The assumptions and relationships used in obtaining the

tributary inflow were discussed earlier.

The daily precipitation station used in the water budget

was called the Eau Pleine Reservoir. If the data was missing

at thaet station, then the program referred to the Marshfield
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Experimental Farm Station for the daily value. When both
values were missing, then the person running the program
would have to supply the daily precipitation value. The
precipitation daily inflow rate was calculated by multiply-
ing the lake daily surface area times the amount of rainfall
in inches.

The change in storage was‘calculated by linear inter-
polation from the daily stage versus volume data in Table 6,

from the volume on the prior day (Figure 23).

BIG EAU PLEINE RESERVOIR DAILY DELTA VOLUME

. l . |
~ "“J‘”‘W}AL AT N i

-28 g v

0 25 50 75 IBQ IZS|SBI752802252502753903253500 25 Sﬂ 75 IOOI’SISOHSZBB?'!SZSBZ 5309325350375

"JF M AMJ J A SONTDJTFMA 'MJ JAS OND'
JULIAN DAYS 1975 JULIAN DAYS 1976

Figure 23. Daily change in volume of the Big Eau Pleine
Reservoir during 1975 and 1976.
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The calculation of an ice inflow and outflow in'the
winter was ﬁecessary due to the winter drawdowns. During
these times, water stayed in the reseryoir that was not a
function of the reservoir stage. Thé average ice thiékness
between two consecutive days was multiplied by the change in
reservoilr surface area. Then, it was converted into a
flow rate (Figure 24), subtracted from the daily budget and
stored in a table as a function of stage. When the reservoir
stage rose again to this level, that amount of water would
become ice inflow (Figure 24).

' Figure 25 is a plot of the outflow rate for the reservoir
through its dam as estimated by WVIC for 1975 and 1976.

Evaporation estimates were made in this water budget
using the same algorithm that was used in the watér quality
computer model (WRE, 1974)

If all the inflows and outflows were measured or esti-
mated accuratély, they would equal the change in storage.
Inflows and outflows versus the chanée in storage could be
looked at as two systems of measurement of the water budget.
Fach system being a check on the other. There are many pos-
sible sources of error; from the misreading of lake stage
gage to precipitation which is not uniform over the lake or
sub-watershed basins. When the hydrologic equation is not
equal to zero, the difference is called the residual., If
water needs to be added into the reservoir to balance the
daily budget, then the residual is positive. While, if there
was too much water and some had to exit from the reservoir

to balance the
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Figure 24. 1Ice outflow and inflow rates for 1975 and 1976
for the Big Eau Pleine Reservoir.
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Figure 26. The Net Residual Flow for 1975 and 1976.

budget, then the residual is negative.
Figure 26 contains a plot of the net residual for 1975

and 1976. An accurate water budget was obtained by evalu-
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ating the days with large net residuals. A daily water bug-

get was printed out for selected days, Figure 27. This type

."tt'.'I.'.t'tt".t't.""'.tt'.t.'.itt.""'i"t..'.'.'t.."
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Figure 27. Output from program called to evaluate a daily
water budget for potential errors.

of evaluation identifies inconsisténcies such as: key
punching errors; errors in USGS estimatea winter flow (when
the river gage at Stratford was frozen); errors which re-
sulted when the antifreeze left the lake gage and was not
corrected; errors which resulted from rain storms that crossed
the lower tributaries (that did not cause increased flow at

EP6 and therefore were not accuratlely estimated); and timing
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errors where EP6 flow was a mean daily value from midnight
to midnight (while the lake stage precipitation outflow

was from 7:00 a.m. to 7:00 a.m. daily). Detailed error eval-

uations were made for 1975 and 1976. Data from 1977 and 1978

was also used to produce water budgets, but detailed évalu-
ations were not doﬁe. The method used to correct these
errors was to set up files of adjustments that combined a
file of corrected daily values with a file of basic published
data.

Table 8 shows all the input files required to run the
watér budget program (Appéndix A). It also shows the output
files produced to document and check the water budget and
provides information for the nutrient budget and water qual-

ity models.

Table 8. Data files associated with the water budget program.

INPUT FILES OUTPUT FILES
Remote (Terminal) Remote (Terminal)
EP/EP17FLOW/ADJ FILE/QUTFLOW
EP/PRECIP/EAUPLEINEDAM/ADJ EP/PRECIPINFLOW
EP/AIRTEMP/EAUPLEINEDAM EP/EP11INOUTFLOW .
EP/WADPF EP/INTCONDEPARES
EP/WAWSF - EP/EVAPORATION
EP/PRECIP/MFEXPFARM EP/WATERBUDGET/DAILYOUTPUT
EP/ICETHICKNESS/ADJ EP/WATERBUDGET/QUALITY
-EP/EPGFLOW/ADJ EP/WATERBUDGET/ACCUMULATIVE -
EP/MONTHLYEVAPRATES , ouTPUT
EP/WATERBUDGET/SPACETIME EP/EP7INOUTFLOW
EP/FE1FLOW EP/EP9INOUTFLOW
EP/FRIFLOW EP/EP17INOUTFLOW
EP/EP18FLOW FILE/RESELCK
EP/WATERBUDGET/DASIA EP/WATERBUDGET/DAILYVOLOUTPUT
EP/AIRTEMP/MFEXPFARM EP/WATERBUDGET/PICK
‘ FILE/ASSOCFLOW
FILE/INFLOW
FILE/FEFLOW

FILE/FRELOW
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Most of the file names describe the file contents. The

unclear names are explained below:

EP/EP17FLOW/ADJ = The daily flow rate out of the: dam and
lake stage in feet above mean sea level adjusted for
errors.

EP/WAWSP = Wausau weather station dewpoint data file.

EP/ PRECIP/MFEXPFARM = Daily precipitation data for
Marshfield Experimental Farm.

EP/WATERBUDGET/SPACETIME = Is a file containing some of
the program's required input data used to eliminate
time spent on data input during program reruns.

EP/EP18FLOW = The stream flow estimate for site EPS8
(Figure 1).

EP/WATERBUDGET/DASIA = The data file of reservoir depth
versus area, slope, intercept,and accumulated volumes.

EP/EP11INOUTFLOW = Data file of daily flow rates from
segment two to three.

EP/INTCONDEPARES = Sets up some initial conditions in a
data file for the EPARES Water Quality Model.

EP/EP7INOUTFLOW = Data file of daily flow rates from
segment one to two.

EP/EP9INOUTFLOW = Data file of daily flow at site 13
when the reservoir is divided into four segments.

EP/EP17INOUTFLOW = The daily flow at site EP26.

EP/WATERBUDGET/PICK = The daily ice inflow or outflow
rates and the associated stages and dates when they
occurred. ‘

FILE/ = Files used to provide LIMNOS (Water Quality Model)

with correct flow data and reservoir daily stage
(RESELCK).

Figure 28 is the interflow rates between segments calcu-
lated by the water budget. The difference between the slug

flow pattern, man's regulation at the dam,(in interflow segment




2 to 3) and the runoff peak flow pattern, from a natural
tight soil watershed, (of interflow segment 1 and 2) is size=
able.

The water budget program can treat a reservolr as one

segment or up to fpur segments.
CHEMICAL BUDGET PROGRAMS

Computer programs were written in FORTRAN that would com-
pute chemical nutrient budgets on a daily basis and accumu-
late them oVer a definable time step. A program named QUAL/
RES (Appendix B) took the water volume (Flows) calculated by
the water budget program and combined them with the average
inlake, inflow, and outflow measured concentrations. In the
program, an array was established where each row represented
bne day and contained the daily flow. Quality parameters were
also placed in the row with the same date that they were col-
lected. Then,the unsampled days were assigned linear inter-
polated values between measured values. Each row in the file
had the following: a year number, Julian day number, up to
nine quality parameters, and a daily volume (expressed as a
flow). By putting the data in the form of a time direct file,
where each line is representing a day, the data could be plot-
ted with relative ease. The resultant plots are in Appendix
C. QUAL/LOADING, a program (Appendix D), calculated the daily
chemical budget drawing on the direct time files of the in-

flow tributaries, precipitation, outflow, and the average in

reservoir quality.
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The reservoir is divided into three layers (top, middle,
and bottom) to calculate the reservoir mass. Top, as it is
used here, represents the top meter of water times the daily
surface area. The quality is the average of the surface sam-
ples. The top‘volumé is converted to a flow rate. Similarly,
the bottom is the average quality of the bottom sites. Its
volume was estimated one meter deep times the surface area,
this i1s the same as the surface. The middle volume was the
difference between the total volume minus top and bottom vol-
umes. If this subtraction yields a negative number, then one
half the difference was subtracted from both the top and bot-~-
tom.

In order to conserve mass, as with the hydrologic equa-
tion, the inflow mass and the outflow mass should be equal to
the change in reservoir mass. Differences in the residual
mass were accumulated and plotted on the figures titled;
Accumulative Curves and Daily Mass... (example:Figuré 29).
The unaccounted loss or gain of mass from the reservoir water
column was negative, for a loss,and positive,for a gain, of mass.

The daily inflow and outflow of mass were accumulated
during a month time interval for the total reservoir in Table
9. These mass flow calculations were also done for the
reservolir broken up into three segments, shown in Tables 10

through 12.
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Phosphorus

Major peaks inAthe total phosphorus mass consistently'
occurred in the spring of each year (Figure 30A), Two more
major peaks occurred in 1975. One, late in December, was
.associated with fall;winter rains and'runoff from the water-
shed and some reservoir sediment contribution. ‘The August-
September peak was the highest with a total phosphorus mass
of 35.3 metric tons. A comparison with the reactive phos-
phorus mass (Figure 30B) shows that this peak was not com=
posed.of reactive phosphorus. The accumulative curve of
daily total-P mass (Figure 29A) indicates that it was not due
to total phosphorus inflow, but was due to in-~reservoir pro-
cesses. Other total phosphorus peaks that occurred in the
spring and fall had similar reactive phosphorus peaks, which
may be associated with runoff. The in-reservoir increase of
reactive phosphorus in the late fall of 1975 was greater in
the reservoir than what the watershed inputted, Therefore,
some reactive phosphorus was contributed by the sediment
(Figure 29B).

The spring peaks contributed reactive and total phos~
phorus to the reservoir sediment. Following the spring peak
in both years, within a 20 day period, 65% of the reactive
phosphorus mass left the water column. In 1975, it went to
the sediment and in 1976 some went to the sediment and; aiso;
some went out at the dam. Figure 31 also exhibits the same

trend for 1977, 1978, and 1979.



71

- OTa138u

9L61 SAVA NVITNW® SL61 SAVA NVITNP
mzo,._prozOm<_,_,z<zmwazom<_.wz<:m_,

0 SLE BSE S2€ 90E SL2 8S2 mNN amN m: st mN_ 88l SL 8s mN scmn mNm eee mnN amw S22 ee2 m: *>1} mN_ aa_ SL 8S S2 55

.Jv..«/ hac ] i v\r....fr j e

HuﬂHWr ﬁzuuwxﬁl, = ﬁ// - LﬁiJ“%mw 1.

PA ;
9-¢ N AT ,J) 1= \ N s o \V f
. ‘ . L

| SRENNNL ENIPARuENREAI/4NEE)

WOLLOE -+ ., 'S // \ /\,)\\ w ’ " 3a0us
TTAAIH ~ . |/ I\ 1. m
1
dor ¥  TT : : / \ 21
[4}
IONYHSHY _ . \

IVIOL ST / . o

aNaoaT . , ! 5

8T @

. SNOUOHASOHd IATLOVIS
~ | .
OTI3Lauw 981 SAVA NVITO® SL6) SAVA NVITIN"

mzo.H_Fazom<hhz<2thZOw<HHE<Zh

£,

0 mn..m!cmm. Nntoan .mN.N Qmw mNN QQN mh_ &m_ MN- QQ— mn le!m_w.-tmcmm me 8W.m.~.~.1-m~ m.h Q.QN .m.h.—. mm._. m.._. .ma— SL eS MN.H [} 0
MNHHUNW e TR \ 7 U”ru o \ & M ﬂmw
T ,

16 //r&a/fl\/ \ I / \\D/( \\ “& wﬂ

N DU N AT AL
A Y T
8T : 2 g
\/ | , l .

\HREN) ! )

[T \ o6

, .

9¢ , or

"SOHd TV10L |
. v

uring

The total phosphorus and reactive phosphorus
mass in the Big Eau Pleine Reservoir d

1975 and 1976.

Figure 30.



72

* ITOAJSS3Y OSUTdTJ

ney 3T @Yl UT SuOT3BA3USOUO0D snaoydsoyd SAT30BAI TRA0] 20BJINS 8FBISAY °T§ 2an3T4
dvia
6461 : 8161 . L1611 . 9.6} Si6L vi61
| |
d-3AILDVIY
= oop
, — 00¢
d-1viol
. . — 00€

- 00V

(1/6n0) SNYIOHJISOHJ



73

The spring total mass phosphorus peak in the reservoir
preceeded the water volume peak by (10, 5, and lO.déys for
segment 1, 2, and 3 in 1975) and (4, 1, and 9 days for seg-
ment 1, 2, and 3 in 1976). The lag occurs because the early
flow has a higher phosphorus concentration than later flows,
which have lower concentrations. Sedimentation is the prob-
able cause for the decline of the total phosphorus mass in the
reservoir in 1975. The value for segment 3 in 1976 was nega-
tive because the total phosphorus mass peak was after the
water volume peak. This could have been a result of the dam
being open to let excess spring runoff flow through the res-
ervoir. Two factors that caused 1976 to have different lag
periods were disturbance of the reservoir sediment, caused by
excessive spring runoff flowing through the reserVOir; and
the speed that the reservoir fillled.

Based on Figure 19, an estimate of the spring total
phosphorus concentration would be between 0.1 and 0.2 mg/l-p.
The average April concentration, calculated from the actual
measured days, on the mass diagram (Figure 29) would yield
0.164 mg/l-p for 1975 and 0.175 mg/l-p for 1976.

The relative quantities of phosphorus flowing into the
Big Eau Pleine Reservoir are identified by source in Table 13.

The largest sub-watershed, the Big Eau Pleine River,
contributed the 1argest‘percentage both years. The total

phosphorus export coefficient was 0.76 and 0.69 kg/ha/yr. for




T4

Table 13. Percent inflow of total phosphorus mass to the
Big Eau Pleine Reservoir.

1975 ' 1976
Percent Percent
Big Eau Pleine River 80 86
Stratford, Ditch
(Sullivan, 1975) 2 3
Fenwood Creek 4 2
Freeman Creek 3 1
Associated Area 8 5
Septic Systems
(EPA, 1974) 0.05 0.06
2 2

Precipitation

1975 and 1976. This compares well with other mixed agricul-
tural yields (Rechow, 1980) and (Rasp and Lee,1978). Fenwood
Creek's yields were 0.28 and 0.14 kg/ha/yr., and Freeman
Creek's was 0.36 and 0.08 kg/ha/yr.. The Big Eau Pleine
River had the highest yields and Freeman's Creek the lowest.
Both Fenwood and Freeman Creeks' esﬁimates were not as accu-

rate,as the Big Eau Pleine River, because they were not sam-

pled continously with an automatic sampler,

Nitrogen

Spring runoff is the time when total nitrogen reaches
the maximum yearly mass in the reservoir (Figure 32).

Over the years, 1975 and 1976, there was a net loss of
total nitrogen from the water column. This was similar to

the net loss of total phosphorus.
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The outflow of'organic nitrogen exceeds the inflow in
1976 by about 200 metric tons (Figure'32). The peak mass
amount of organic nitrogen occurred at the same time as the
peak algae bloom in 1975. |

‘The largest'amount of‘total Kjeldahl nitrogen (Figure 33)
in 1975 was during the peak algae bloom. Spring runoff in
1976 contributed twice the amount of total Kjeldahl nitrogen
as in 1975. During the time period of 1975 and 1976, the
inflow equaled the outflow of total Kjeldahl nitrogen. |

Ammonia, also, reached its peak in reservoir mass asso-
ciated with spring runoff (Figufe 33). The peak in reservoir
mass in 1975 and 1976 was about 70 metric tons. One of the
minor peaks of ammonia in 1975 was similar to the total phos-
phorus at the beg;nning of September. Sediment contribution
from the winter of 1975 and 1976 reached a minor peak of 25
metric tons in January 1976,

Nitrate plus nitrite (Figure 34) also exhibits spring
peaks of about 100 metric tons. There is also a net loss
from this inorganic form of nitrogen from the water column
over time. Nitrate mass in the reseryoir was generally low
in the late summer months due to algal uptake.

Total nitrogen to total phosphorus ratios were calcu-
lated, in Table 14. The total nitrogen mass, on.sampling
days during 1975 and 1976, was divided by the total phospho-
rus mass to give N/P ratio by weight. A number of researchers
have established N/P ratios for lakes which are considered

predominately
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Table 14. The ratio of total nitrogen to total phosphorus in
the Big Eau Pleine Reservoir during 1975 and 1976.

DATE

1975

Apr
May
Jun
Jun
Jun
Jul
Jul
Aug
Sep
Sep
Sep
Oct
Oct

Average

1976

Apr
Apr
May
May
Jun
Jun
Jul
Jul
Aug
Aug
Aug
Sep
Oct
Oct

Average

30
20
3
18
30
15
28
11
3
9
23
7
21

13
26
10
24

8
27

8
20

2
17
30
22

6
25

SEG

[

= FOWWNWO R O\R &S0 oW

SEG

13.
17.
24.
19.
17.
19.
23.
20.

b,
16.
11.

9.
10.

SEG

13.
26.
31,
23.
18.
19.
1k .
8.
5.
28.
19.
11.
13.

3

R \O 00— £=\0 OO Ul O 00 U1~

N WO EFOWER ONW I ~3—

o ~NWAUITNDWOVOUINO OO0

w

o OO OON ROV ONLEUND

TOTAL

30.
19.
20.
39.
10.
12.

14.
10.
12.
16.
14.
15.

16.

= O~ N0 OO ERPRWWoooYO

RESERVOIR

RESERVOIR

OCWWNLOoORUITDUTww oo

Ul
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phosphorus limited. The ratios range from as low as 5:1
(Schindler, 1976) up to 15:1 (Baca, 1976). The Big Eau
Pleine's N/P ratios range from 4:8 - 52:2 during the summer
of 1975 and 1976. 1In both years, the ratio increased from
segment one to segment three. .The average N/P ratio was
higher in 1976 than 1975. 1In the Big Eau Pleine Reservoir
phosphorus is considered the controlling element because the
blue green algae, composing the plankton flora, have the
ability to fix nitrogen (Sullivan, 1978), and the nutrient
budget's ratio of nitrogen to phosphorus was generally over

15:1 in the spring and summer.

BIOCHEMICAL OXYGEN DEMAND

The decline of blue green algae blooms in the Big Eau
Pleine Reservoir corresponds to major peaks in BOD (Figure
35A). Runoff also produced minor peaks. In 1975, the inflow
of BOD was nearly equal to the outflow. But in 1976, the
outflow exceeded the inflow by about 200 metric tons. This
éhows the same trend as the organic nitrogen. 1976 was dif-
ferent because of the winter drawdown, scouring and spring

flow that caused more transport of BOD out of the reservoilr.

DISSOLVED OXYGEN

Maximum amounts of dissolved oxygen in the reservoir
were associated with spring runoff and minimum amounts with
low, late winter water volumes. The lower bottom water dis-
solved oxygen in Figure 35B did not show up very clearly on

the mass curve because of the larger volume and mass of

surface oxygenated water.
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PHOSPHORUS LOADING MODELS

Given the.measured or estimated total phosphorﬁs load
and the general morphological characteristics of a lake or
reservoir, it would be useful to be able to predict the
steadystate phosphorus concentration and lake trobhic-status.
The steadystate phosphorus.concentratibn (springtime mixed
total phosphorus) is a parameter which relates to the summer
average chlorophyll g (Sakamoto, 1966). These types of models
have been developed by Vollenweider, 1975 and 1976; Dillon and
Rigler, 1974; Bachmann and Canfield, 1978; and Reckhow et. al.,
1980.

A program Trophic, was written in FORTRAN (Appendix E)
which will calculate the lake trophic status (steadystate
phosphorus, chlorophylla a, and Secchi disk) by seVeral dif-
ferent methods. Given the inputs listed in Table 15, the pro-
gram will printout some or all of the outputs. There are
options built into this program to uSe metric, English, and
mixed units. Mixed units have all English units except for
the phosphorus load which is in kilograms. The time period
most frequently used is 365 days. Most of the other inputs

are quite clear.
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Table 15. Input-output diagram of program (Trophic) operation.

INPUT , OUTPUT

1. Lake Volume . 1. Mean Depth.

2. Outflow Rate, 2. Areal Water Loading,

3. Time Period. 3. Flushing Rate,

4. Lake Surface Area. 4. Hydraulic Residence Time,

5. Total Phosphorus Load. 5. Phosphorus Areal Loading,

6. Total Phosphorus Reten- 6. Phosphorus Volumetric Load-
tion Coefficient or a ing.

Regressed Coefficient 7. Phosphorus Retention Coeffi-
will be provided. cient,

7. Initial Inlake Total 8. Phosphorus Equilibrium Fac-
Phosphorus Concentra- tor.,
tion - Required to do 9. Half-Life of the Change in
Predictions. Phosphorus Concentration,

8. Steady State Phospho- 10. Predicted Phosphorus Steady-
rus Concentration - state Concentration Based On:
Required to Back A - D.J. Dillon and F.H.
Calculate. Rigler, 1974.

B - R.A. Vollenweider, 1975.

C - R.A. Vollenweider, 1976.

D - R.W. Bachmann and D.E.
Canfield, 1979.

E - K.H. Reckhow et al.,
1980.

11. Acceptable Phosphorus Load-
ing With A fhrough C.

12. Excessive Phosphorus Load-
ing With A through C.

13. Corresponding Chlorophyll a

TROPHIC - Conc. (Sakamoto, 1966) and

PROGRAM Secchi Disk Depth (Lathrop,
1979) for A through E.

14. Predicted Recovery of the
Phosphorus Conc. and Secchi
Disk Depth After any Number
of Years.

15. Mean Optimal Photosynthesis
(Light Saturated).

16. Growing Season Mean Volume-
tric Rate of Photosynthesis.

17. Back Calculate the Phospho-
rus Loading for A through C.

18. List of Stored Input Vari-
ables.
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If a regressed total phosphorus retnetioh coefficient

is requested, it will be calculated from this equation (Kirch-

ner and
Rp

Rp

Dillon, 1975):

0.426 exp(-.271 *¥ A) + 0.574 # exp(-.00949 * A)
Total phosphorus retention coefficient

Areal water loading = Outflow/Period
Area of Lake Surface

Multiplication sign

The steadystate total phosphorus concentration can be

calculated by one or any combination of five methods:

1. Dillon and Rigler, 1974.

P=1L*% (1-R)

2 *p
P.= Inlake steadystate total phosphorus concentration
L. = Specific areal phosphorus loading
Z = Mean Depth
p = Flushing Rate
2. Vollenweider, 1975.
on ! i o
10 + 2 * p

3. Vollenweider, 1976.

by,

P 5 L * R =(P )_&_—
2 ¥ p Jrtp o/ P+ p

Po = Inflow total phosphorus concentration

Rachmann and Canfield, 1979.

P = L
2 (o + p)

Phosphorus sedimentation rate
0.458

(o8

Lakes o = 0.162(L/2)

Reservoir o = o.llM(L/Z)O'589
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5. Reckhow, 1979.

P = L
11.6 + 1.2A

Areal water loadihg

=
]

Table 15. Minimum and maximum values for the data set used
to develop the phosphorus loading model (from Reckhow, 1979).

Variable Minimum Maximum
P 0.004 mg/1l 0.135 mg/1l
L 0.07 g/m2.yr 31.4 g/m?.yr

A 1.23 m/yr 187.0 m/yr

The estimation of chlorophyll a concentration is calcu-
lated with the following relationship,
CHL-a = 10 ¥% ((1.45 * LOG P) - 1.14) = mg/m
P = Total phosphorus steadystate concentration
#¥% = To the power of
¥ = Multiplication sign
which was derived in Dillon & Rigler, 1974 from Sakamoto,
1966. One limitation of this relationship is that the algal
growth must be phosphorus limited.
The relationship used by this program to estimate Secchil
Disk depth 1n meters came from Lathrop, 1981. It was develop-
ed using Wisconsin lake data. |

Secchi Disk Depth (m) = 5.19 * (CHL-a (mg/m)) ¥% - .L68)

These phosphorus loading models were applied to the total

Big Eau Pleine Reservoir and its segments for 1975 and 1976.




86

Table 16 contains the input data applied to the Trophic
program to predict steadystate phosphOrﬁs and chlorophyll a.
The results of these calculations are listed in Table 17,

The first general conclusion drawn using all of the =~
models is that, based on the annual phosphorus lodd, the Big
Eau Pleine Reservoir is eutrophic. The measured chlorophyll
a values were calculated from Appendix D of Sullivan, 1978.
They represent the mean summer bloom chlorophyll a for the
three segments and for the total reservoir., The spring total
phosphorus was calculated by taking the total phosphorus mass
in the segments and total reseryoir, estimated by the nutri-
ent budget for the two days sampled in April, and calculat-
ing an average concentration,

The Dillon and Rigler model predicted the chlorophyll-a
that was measured for 1975 in the segments. Under the title
metthod in Table 17, the first Dillon and Rigler prediction
uses a phosphorus retention coefficient estimated using the
areal water load with the regression equation from Kirchner
and Dillon. The second Dillon and Rigler prediction uses the
phosphorus retention calculated from the nutrient budget.

The Reckhow model was the second best fit for the 1975 Big
Eau Pleine Reservoir data. In both models, the steadystate
total phosphorus predictions did not match aé‘good as the
chlorophyll a data. This may be due to the way the méasured
value was obtained. The early and late April values were

obtained before and
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after or during the spring loss of total phosphorus due to
sedimentation. This éaused the average to be of a large and
small number, therefore much more variable than if they both
had been similar.

In order to explain why the 1976 prediction did not fit
the measured value, it 1is necessary to examine the assumptions
of the Dillon and Rigler model:

" 1) There are no seasonal changes in the
input rate of total phosphorus to a lake;
2) the concentration of total phosphorus in
the outflow is equal to the lake concentra-
tion; 3) the lake is completely mixed with
respect to total phosphorus; and U4) the
sedimentation rate of total phosphorus is
proportional to the amount in the lake."
(LaBaugh and Winter, 1981)

To evaluate the first assumptilon, refer to Figure 29A,
during 1975, the accumulative inflow mass line kept increas-
ing after the spring runoff contribution. While, in 1976
the line is flat after May. This is due to the record dry
summer of 1976. For the second assumption refer to Appendix
C, Figure C3-C6 znd Figure €9-C1ll to compare the segment three
top, middle and bottom total phosphorus with the outflow con-
centrations. Generally, 1976 is similar and 1975 is about
5_mg/m3'lower. The third assumption can be evaluated on
Figure 19. It shows. that the total phosphorus is generally
completely mixed with respect to the water column in both
years. Fourth, "is the sedimentation rate proportional to
the amount in the lake," Figure 29A shows that the accumula-

tive loss in mass during 1975 was about 36 metric tons and

only about 10 metric tons in 1976, when both reached a mass
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of about 35 metric tons. A conclusioﬁ that can be drawn from

this evaluation is that 1975 fits the assumptions of the model
better than 1976.

Now that a model has been identified that pfedicts the
conditions in the reservoir segments, a prediction of what
the conditions would have been in the reservoir had it
remained full during 1975 can be made. Table 18 contains the

input data for a computer run of the Trophic program.

TOTAL RESERVOIR : 1975
Full Lake Volume (m3) | 129,898,079
Outflow Rate (m/s) 3.99
Lake Surface Area (ha) 2,753.99
Total Phosphorus Load 63,400

SEGMENT ONE

Full Lake Volume 21,686,459
Outflow Rate 5.76
Lake Surface Area 730.23
Total Phosphorus Load 54,100

SEGMENT TWO

Full Lake Volume 68,427,022
Outflow Rate 5.45
Lake Surface Area 1,336.92
Total Phosphorus Load 48,522

SEGMENT THREE

Full Lake Volume . 39,784,598
Outflow Rate 5.29
Lake Surface Area 686.83
Total Phosphorus Load 31,445

Table 18. Full volume input data for the Trophic program.
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The lake volume and area are the maximum observed during the
spring of 1975. The annual outflow rate was reduced from
the first estimate by the difference in the full volume and
the actual yearly average volume. The loading to segment

two and three was reduced by the percent difference in the
regressed phosphorus retention coefficient. Predictions made

using the Dillon and Rigler model are in Table 19.

TOTAL  SEG 1 SEG 2  SEG 3

Mean Depth (m) y.72 2.97 5.12 5.79

Flushing Rate (parts of .97 8.38 2.51 4,19
lake/yr)

Phosphorus Retention .67 U5 .52 46
Coefficientv

Steadystate Total 3 165 . 163 135 102
Phosphorus (mg/m~)

Chlorophyll a (mg/m3) 119 117 89 60

Table 19. Full volume prediction using the Dillon and Rigler
model for 1975.

Results of this prediction are comparable with the data
in Table 17. The full volumes resulted in an increased mean
depth and phosphorus retention coefficients. Similarly, the
flushing rate was decreased. Steadystate phosphorus and
chlorophyll a predictions for the segments indicated a slight

improvement. While, treating the reservoir as a whole predicted
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slightly elevated levels of chlorophyll a and phosphorus.
Because of the higher accuracy in predicting the segment

quality, a full volume management of the reservoir should
produce an improvement in reservoir quality.

The Dillon and Rigler model was also used to predict the
effects of a reduced phosphorus load from the watershed. A
reduction from the full 1975 phosphorus loads were made only
on the portion that came from the watershed. Then, 20 and
50 percent reductions were calculated and added to the load
from the other sources, to obtain the reduced loads in Table

20.

TOTAL SEG 1 SEG 2 SEG 3
Total Phosphorus
Load 63,400 54,100 52,400 33,100
Steadystate Phos~
phorus 155 175 138 107
Chlorophyll a 109 129 92 63

Total Phosphorus
Surface Runoff 52,240 44,580 43,180 27,270
‘Reduced by 20%

Steadystate Phos-
phorus 128 144 114 88

Chlorophyll a 82 98 69 48
Total Phosphorus
Surface Runoff 35,500 30,300 29,340 18,540
Reduced by 50%

Steadystate Phos-

phorus 87 98 77 60
Chlorophyll a L7 56 4o 27
Table 20. 1975 Phosphorus load reduction predictions using

the Dillon and Rigler model for the Big Eau Pleine Reservoir.
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Reduced phosphorus loads predicted a decreased phosphorus and
chlorophyll a concentration. Even with the 50 percent reduc-
tion in segment three phosphorus load, the areal phosphorus
load was still three times higher than an excessive load
1imit and seven times higher than the acceptable limit. " That
means the reservoir segment three would still be eutrophic.

But the size of the algae blooms would be reduced.

CONCLUSION

The Big Eau Pleine is a polymictic reservoir that is
eutrophic. It has an agricultural watershed that contributes
an average of 54 percent of its phosphorus and 62 percent of
its nitrogen annual load (4 year average) during spring run-
off. Internal reservoir biology and chemistry is influenced
by the changing of the water level up to 9 meters annually.
The combination of spring runoff with reservoir flushing
after the reservoilr was full in 1976 contributed to a large
outflow of total phosphorus from the reservoir. |

When the reservoir was treated as three segments, it was
possible to predict the summer bloom mean chlorophyll a
concentration using the Dillon and Rigler model for 1975.
A prediction was made using the phosphorus loading model for
the reservoir with a full reservoir and segment volume. It
reéulted in a prediction of some slight improvements with
the chlorophyll a in the segments and a slight higher level
for the reservoir as a whole.

The major problems and potential management practices
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are summarized in Table 20. Biological problems in the Big
Eau Pleine Reservoir are: algal blooms, winter dissolved oxy-
gen depression, fishkills, and potential aquatic weeds.
Possible management practices to deal with these problems
include: maintianing a full reservoir; 1ater‘drawdown of the
reservoir (after the summer algae blooms); spring flushing of
the reservoir prior to reservoir filling up; higher minimum
volume; aeration; same management practices; and reducing

the phosphorus load from the‘watershed.

Algae blooms have been a persistant problem in the Big
Eau Pleine Reservoir. Some improvement in the magnitude of
the bloom may be observed with implementation of these prac-
tices; full reservoir, later drawdown, or/and spring flush.
But, the more positive solution 1s to reduce the phosphorus
load from the watershed. If the full reservoir option is
exercised then the aquatic weeds may be a problem in the Big
Eau Pleine Reservoir.

The other problem area has been the winter dissolved
oxygen depression and the resulting fishkill. Management
practices that should help this problem are: full reservoir;
later drawdown, if it is coupled with a higher minimum winter
volume; and aeration combined with higher minimum winter
volume. The spring flushing may result in a fishkill, unless
the water level is raised to some higher stage than the mini-

mum prior to flushing.
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The objective with these recommendations is not an
oligotrophic reservoir. it is to address the problems
voiced by the people, who do not seem to mind the algae
blooms in a relatively water poor area, when compared to
other Wisconsin glacial lake areas,. but who are distressed
with the fishkills} in this productive fishery. Both watershed
and reservoir practices will be required to eliminate fish-

kills in the Big Eau Pleine Reservoir.
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APPENDIX A

Listing of the computer program called EP/WATERBUDGET/FLOWPROG.
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#FILE (10084)EF/WATERRUDGET/FLOWFROG ON ACAD

100 $SET LINEINFO

(200 SREBET-FREE-- - -—- - —oom —— —

300 FILE 1(TITLE="(10084)EF/EF17FLOW/ADJ® yKIND=FACK»MAXRECSIZE=14,

400 -BLOCKSIZE=420)
500 -FI-E—2¢TIF:E=" (10084 )EP/PREC FP AEAUPLE INEDAM/ADI ' wKIND=FPACKy MAXREGCS I ZE=--
600 -14,BLOCKSIZE=420)

700 FILE 3(TITLE="(10084)EF/AIRTEMF/EAUFLEINEDAM® yKIND=FACK s MAXRECSIZE=14»
800-—~——~RLOGKBIZE=420) -~ —— . —— . — —m— ———

900 FILE 4(TITLE="(10007)EF/WADFF"KIND=PACK,HAXRECSIZE=14»

1000 —~BLOCKSIZE=420)
“1100—FI-E—-S(KIND=REMOTEy MAXRECSIZE=22)——- —
1200 FILE 6&(KIND=REMOTE,»MAXRECSIZE=22)

1300 FILE 7(TITLE="(10084)FILE/OUTFLOW® sKIND=PACKyMAXRECSIZE=14,

-1400-———~BLOCKSIZE=420) —-—— ..
1500 FILE B(TITLE="(10084)EF/FRECIFINFLOW®sKIND=FACKsMAXRECSIZE=14,
1600 ~BLOCKSIZE=420)

-1700-FILE-—F¢TIFLE=" (10084) EF /EF 1-1-INBUTFLOW* s K END=FACK rMAXRECSEZE= 14—
1800 -BLOCKSIZE=420)

1900 FILE 10(TITLE="(10084)EF/INTCONDEFARES®,KIND=FACKsMAXRECSIZE=14,

-2000 - ———BLOEKEI ZE=420)-—-— - -

2100 FILE 11(TITLE="(10007)EP/WAWSF*,KIND=PACKMAXRECSIZE=14,
2200 -BLOCKSIZE=420)

2300- FILE‘“&“(*iFtE—'(10094)EP*PRECIP/HFEXPFARM‘TKINb=Pﬂ€KvHﬂXREES{ZE-i4r—~—
2400 ~BLOCKSIZE=420)

2500 FILE 13(TITLE="(10084)EF/AIRTEMF/MFEXFFARM® »KIND=FACKsMAXRECSIZE=14,
2£00 =BLOCKSIZE=420) .. . - .. —oooeoooo .

2700 FILE 14(TITLE="(10084)EF/EVAPORATION® s KIND=FACK : MAXRECSIZE=14+

2800 ~BLOCKSIZE=420)

2900 FILE 15(TITLE="(10084)EF/ICETHICKNESS/ADJ® sKIND=PACKsMAXRECSIZE=14,
3000 ~BLOCKSIZE=420)

3100 FILE 16(TITLE='(10084)EF/EF4FLOM/ADJ" yKIND=FACKsHAXRECSIZE=14,

-3200-— ——- —BEBEKSIZE=420) ~ —

3300 FILE 17(TITLE="(10084)EP/WATERBUDGET/DAILYOUTFUT®,KIND=PACKsMAXRECSIZE=
3400 ~14yBLOCKSIZE=420)

“3500-FILE—18CTITLE=" (10084 EF7WATERBUDGET/ QUALITY “FKIND=FACKy MAXRECSTZE=147—

3600 -BLOCKSIZE=420)
3700 FILE 19(TITLE="(10084)EF/MONTHLYEVAFRATES"® »KIND=PACKsMAXRECSIZE=14,
3860~ ——BLOEKSTZE=420)—

3700 FILE 20(TITLE='(10084)EP/UATERBUDGET/SPACETIHE'rKIND=PACKrHAXRECSIZE=14
4000 —yBLOCKSIZE=420)
4100 FILE- 21CTITLE=" (10084 YEP7WATERBUDBET/ACCUMLAT IVEDUTPUT 7 KEND=PAEKy ~——

4200 ~MAXRECSIZE=14BLOCKSIZE=420)
4300 FILE 22(TITLE="(10084)EF/FE1FLOW* yKIND=PACK»MAXRECSIZE=14,
4400 --—— - —BL:0CKSIZER420)— - o e e

4500 FILE 23(TITLE="(10084)EF/FR1FLOW®sKIND=FACK,MAXRECSIZE=14,

4600 -BLOCKSIZE=420)

4700 FILE— 2A(TITLE=" (10084 YEF/EP 1BFLOW YK END= PACKTHQXRECS{ZE=14r——"—~~~-——"—
4800 —BLOCKSIZE=420)

4900 FILE 25(TITLE="(10084)EF/WATERBULDGET/DASIA®»KIND=PACKyMAXRECSIZE=14,
-5000--———BLOCKSIZE=420)-
5100 FILE 31(TITLE"(10084)EP/EP7INOUTFLDU'yKIND FACKyMAXRECSIZE=14»

5200 , _~BLOCKSIZE=420) o . o
-5300—F FeE —-32 (FITLE=" ¢10084) EF/EFPINOUTFLOW* yK ENII=PACKy MAXREES [ ZEmt 49— ————
5400 —-BLOCKSIZE=420)

5500 FILE 33(TITLE=*(10084)EF/EFi7INOUTFLOW® »KIND=FACKsMAXRECSIZE=14,

5660 —BLOCKSIZE=4203— -

5700 FILE 34(TITLE="(10084)FILE/RESELCK®»KIND=FACKyMAXRECSIZE=14,
5800 ~BLOCKSIZE=420)
5900 -FHLE--35(TITLE=" (10084 YEP/WATERBUDGET /DAFYVOLOUTPUT* yK INDeFACKy —-— ™

5000 ~MAXRECSIZE=14yBLOCKSIZE=420)
6100 FILE 39(TITLE="(10084)EF/WATERBURGET/PICK®»KIND=FACK»MAXRECSIZE=14,
~6200-——-—PLOEKSIZE=420) -

6300 FILE 40(TITLE=*(10084)FILE/ASSOCFLOW® yKIND=FACKHAXRECSIZE=145
46400 ~BLOCKSIZE=420)

H450-FEEE—41 ¢ TITLE="(10084FILEAINFLOW" y K INF=PACKyMAXRECS T2 =1y ——
5460 -BLOCKSIZE=420)

6463 FILE A42(TITLE="(10084)FILE/FEFLOW®sKIND=FACKsHAXRECSIZE=14,

6465 ———Bi: OEKSEZE=420-—
6467 FILE 43(TITLE="(10084)FILE/FRFLOW®yKIND=FACKyMAXRECSIZE=14,
6469 ~BLOCKSIZE=420)

ESOQ ok~ e e e —_
6600 Cx . -

6700 COMMON/NVS/ NS,SW(4)sSL(4)rSEG(S,20,2) yDASI(7075,5) » IDF(S) 5 CNL
6800 ———--COMMONAERR /I REGNOH25 )~ ——— — - —- = ——- -

56900 COMMON/EVA/ EE»AyEUSUM,KEYEVF »EVAPM(12) yEVAPYR

7000 COMMON/TIME/ NDAYsIYR

“7100 =~ ~——DIMENSTON NT€4) » HD (12) yMONTHE13) » OFAA (A3 ITFN(AvS)» PI€15073y5) ———
7200 DIMENSION ALFHA(70)»DATA(20) s ALAREL (20)

7300 DIMENSION IDO(14)sTREFLO(4),AREAI(S)
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7350~ - -— ~DATA AREAI/SKO0.0/ = - = == —
7400 ‘DATA END/’END/yIFI1/0/
7500 DATA IRECNO/25%0/

- 7600—— —DATA MI/31,28,31+30731y30731731+309313 30431/ — -
7700 DATA MONTH/1:32,609915121,152,182,213,22452745305, 335,366/
7800 DATA ALAEEL /‘UFSIN‘y/TRIE ‘s ‘ASSFL’y/FREC ‘s ‘ICEIN’s’RSIN ‘s

7900~ NETRE yREOUT 92 ICEQT iyt y--EYAP—y-* BYBL— 7 NYOE —g——————
8000 ~/DUOL ‘s OSURA’y’NSURA’ s ‘DSURA’» /DUTFL 'y 'FASSA’ s’ TASSA’/

8100 DATA NCLDAY'NCLYR /4:77/ :

-B200° =~ —-1:0GTCAL ERCK ~~==~"

8300 Cx

8400 Cx .

8500 PRINT//: ‘ENTER-A-FOURTEEN DIGIT-NUMBER:EACH DIGIT WILL'

8600 FRINT//s‘BE_EITHER A ZERQ OK A ONE.A ONE INDICATES TO THE’

8700 FRINT//» FROGRAM TO MAKE A FILE. A ZERO INDICATES DO NDT FRINT’
8800 PRINT//s/THIS FILE. THE FOURTEEN FILES FROM LEFT TO RIGHT ARE:’
8900 FRINT//»’(10084)FILE/OUTFLOW’

9000 PRINT//»’(10084)EF/FRECIPINFLOW’

8400 PFRINTAAY--(10084) EF7/EF 1+ INOUTFLOW-

9200 FRINT//+‘(10084)EF/EVAPORATION’

9300 FRINT//»’(10084)EFP/WATERBUDGET/DAILYOUTPUT'

-G 400————FRINT/71+ (10084 YEP/WATERBUBBE T/ QUALTFY 4 ——— ———————— - — =
9500 FRINT//»’ (10084)EF/WATERBUDGET/ACCUMULATIVEOUTFUT
9600 FRINT//y‘ (10084)EF/EF7INOUTFLOW’

3700 ————PRINTA77 -t 0084 EPZEPFINOUTFLOW ———— — ———— — ——————————
9800 PRINT//»‘(10084)EP/EP17INOUTFLOW’
9900 PRINT//»‘(10084)FILE/RESELK’
1xxxxr—-~—~PRfNr¢frh<1oee4+£P¢uATERaunGE1fBAit¥UBLGU¥PUF---—-—————————"—u
10100 FRINT//s’(10084)EF/WATERBUDGET /FICK’
10150 FRINT//+’(10084)FILE/INFLOW’ .

—-10200- —-— - -READB{ 5783210 00— -— '
10300 8321 FORMAT(15I1)
10400 IF(IDOC1)+EQ.1)PRINT//»*(10084)FILE/OUTFLOM WILL BE PRINTED’

-£0600---— ——— IF(ID0(2) rEQv I PRINTA73/~¢10084) EPAPRECIFINFLOW WH A ~BE—PRINTER - —
10700 IF (IDO(3).EQ.1)PRINT//»’(10084)EP/EP11INOUTFLOW WILL BE PRINTED.’
10800 IF(IDO(4) +EQ.1)PRINT//y‘(10084)EF/EVAPORATION WILL BE PRINTED.’

--10900- ———TF(ID0(5) .EG+1)PRINT//r-£4 10084 ) EP/WATERBUDGET/ DALLYOUTRUT. —— —
11000 -y /WILL BE PRINTED,’

11100 IF(ID0(6) .EQ.1)PRINT//+’ (10084)EP/WATERBUDGET/QUALITY WILL®
~—11200——— ———y<BE--PRINTED v —

11300 IF(IDO(7).EQ. 1)PRINT//9’(10034)EP/UATERBUDGET/ACCUHULATIUEDUTPUT’

11400 -7 /WILL BE PRINTEL., "

—11500—— ——IF-( ID0(B) +EQ r1) FRINT /47410084 JERZEPZINOUTFLOW-WILL—BE_PRINTED. . —
11600 IF(IDO(9) EQ.1)PRINT//5 ‘(10084 )EF/EPPINOUTFLOW WILL BE PRINTED.’
11700 IF(IDD(10) .EQ.1)PRINT//»’(10084)EP/EP17INOUTFLOW WILL BE PRINTED,’

-11800 ————-~IF ¢TD0 (11 EQs 1Y PRINT/ 77+ £00684 ) FILE/RESELCK—WILL BE-—PRENTED +--—
11900 IF(IDO(12) . EQ.1)FRINT//»’ (10084)EF/WATERBUDGET/DAILYVOLOUTFUT
12000 -»WILL BE PRINTED.,’

12100— ———IFCEBO413) rEQ+ 1) PRINT/ A7 100849 EFAWATERBUDGET AFT CR—WILL L ——— —
12200 -+ “BE FRINTED.’

12250 IF(IDD(14) .EQ.1)PRINT//»’(10084)FILE/INFLOW WILL BE PRINTED.’
12300~ - ———- - PRINTZ/ y “THIS ~PROGRAM - 15~ ‘RUNABLE—FROM—A ~F 1 LE- OR—FERMENAL £~ ———-
12400 3 FRINT//» ENTER THE MODE OF THIS RUN ("FILE" OR °*TERMINAL®").’
12500 FRINT// 9’ ====3"
~12600-- ————-READ(5»5)RUN—~ —- —
12700 S FORMAT (A4)
12800 IF (RUN.EQ. ‘FILE’.OR.RUN.EQ. ' TERN’)G0 TO 4

12900 —— GO ~TP-F——-= == ==
13000 Ck  RUN=A VARIABLE TO DEFINE IF THE DATA INPUT IS FROM A FILE OR TERM,
13100 4 IF (RUN.EQ.‘FILE‘)GO TO 10

~13200 —— == PRENT/7-v* DO--¥0U- WANT ~T0O-SEE--FHE- FROGRAM--BESERIPTION —— ——
13300 PRINT//s ‘ENTER (°YES® OR °NO *).’

13400 PRINT//»’===>"

-13500— —- - READCSy2)YEG —— - —= ——— = o - ——

13600 2 FORMAT (AZ)
13700 IF(YES.EQ.“NO “)B0 TO 1

—13800 LK -—— - - e - = — —_

13900 Cx .
14000 FRINT//»‘PROGRAM DESCRIFTION.’

- 14100 -— - —PRINT/#7* WATER-BUDGET - PROGRAM-—

14200 FRINT//»/EBY MIKE MARANO AND JIM VENNIE’
14300 FRINT//+' '

14400 = - -PRINT#/y4———THIS -PROGRAM-IS -ABLE -TO-CALCULATE -THE--FAILY-WATER—
14500 FRINT//» BUDGET FOR A SEGMENTED RESERVOIR. THE REPORTS OF THE *
14600 FRINT//»*EUNGET CAN BE ACCUMLATED FOR DAYSs, MONTHS, OR YEARS.’

—14700-- ~ “—FRINTZ7y‘A SMALLER SUBITVISION ‘OF THE-SEGMENTS-INTO -CELLS -I§4———
14800 FRINT//» DONE USING THE ASSUMFTION THAT THE RESERVOIR IS IN THE ’
14900 FRINT//»/SHAFE OF A FIX LENGTH MAJDR AXIS ELLIFSE.’

15000 FRINT//5¢ JUNE 1977
15100 _CX

15200 Cx FARAMETERS DEFINED AEROUT SFACE.
15300 Cx
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15400 1 FRINT//»ENTER THESE VARIAELES IN ONE LINE SEFARATED WITH COMMAS.’
15500 FRINT//s’ 1. NUMBER OF SEGMENTS (MAXIMUM=4)"
©15600—— - —FRINT//»*—27-— THE-LENOTH-OF —THENORMAL CEL Ly ENTER—ZERO—IF—FHE -CELE—
15700 - IS NOT USED.’ !
15800 PRINT//»’ 3. LENGTH OF EACH SEGMENT (METERS).’
15900~ == PRINT//% =47 —NUMBER ‘OF~THE MINOR TRIBUTARY “INFUTS-TO-EACH -SBESMENT—
16000 = (MAXIMUM=5)"
16100 FRINT//»’ 5. OVERLAND FLDU AREA FER SEGMENT (SG- MILES) .’
“Y6200-3015 FRINTZ/ 75/ ——meistm— -~
16300 - REAL(5,3000)ALFHA
15400 3000 FORMAT(70C1)
16500 —- -~ CALL- CONVRT ( 70vALFHAY 20y DATA yvERCK) —— ——
16600 IF(.NOT.ERCK) GO TO 3010
16700 FRINT //,“ERROR IN DATA ENTRY REENTER THE DATA. -
—16800-——--—=60 -T70-3015-
16900 3010 NS=DATA(1)
17000 CNL=DATA(2)
17100 ———N0-3001—4=1yNS
17200 3001 SL(J)=DATA(2+0)
17300 ICCNT=24NS
17400 ———-1N0-3002-J=1INS-
17500 3002 NT(J)=DATA(ICCNT+J)
17600 ICCNT=ICCNT+NS
“177006 —DB—3003-J=tsNS-—
17800 3003 OFAA(J)=DATACICCNT+J)
17900 WRITE(2076)NSsCNLyNSy (SL(J) rJ=1sNS) sNSy (NT(J) »J=1,NS) yNSr» (OFAA(J) »
=18000————J=1y N5~
18100 6 FURHAT(IS;FlO.‘r/vﬂ(FB.O)7/1(13/)v/#(FB 2))
18200 J=1
TI8300———— IIrI=0-- =
18400 DO 15 J=1,NS
18500 IF(J.EQ.NS,AND.NT(J) . EQ.0)G0 TO 1S
—1B8E00———-FRINT/#r LENTER—THE-FILE—NUHBERS—FOR—SEBHENTd+r—ANB—I TSN INOR—TR—
18700 -IBUTARIES (MAXIMUM = 5)y IN ONE LINE SEPARATED BY COMMAS»’ :
18800 PRINT//s’ UITH'!NT(J)!’ ENTRIES» FOLLOWED BY THE INTERFLOW FILE #
—18900 =T T -
19000 17 PRINT/ /9’ ===>"
19100 READ(S5»3000)ALFHA
—19200 ———CALECONURTESOrALPHA Y20y BATATERENKD
19300 IF(+.NOT.ERCK)GD TG 3335
19400 - PRINT//»“ERROR IN DATA ENTRY REENTER THE LAST DATA LINEo
195000 — GO—T0—17 -

19600 3335 D0 3032 JI=1sNT(J)+1
19700 3033 ITFN(JyJI)=DATA(JII)

—+9800 — — WRITE( 20y ) FTFNtCI Iy K=t ENTED +H—-—
19900 7 FORMAT (4I3)
20000 15  CONTINUE
~20100——— RO 20" J=1iNS~ - — -
20200 IWRT=0
203200 DI=0.0
- 20400————AI=0:0 — - ——— ——
20500 IMYR=0
20400 GO TO 8 : LR s
—20700-888— D0 882 JW=1y IWRT -
20800 IF(IMRT.ER.0)GO TO 8

20900 882 BACKSFACE 20

21100 IF(J.EQ.1) '
© 21200 ~-PRINT//»“ENTER A DEFTH I'N METERS ABOVE. BASELINE AND AREA IN SQ. ME

21300~ —— ~=TERS 7 ——
21400 -’/ OR THE WORD °"END®,USING COMMAS TO SEPARATE NUMBERS.’
21500 IF(J,ERQ,1)
21600 - CPRINT//; 'THE FIRST DATA SET-MUST-BE (0:0) OR ZERD DEPTH AND ZERD &
21700 -RE@.’
21800 D0 30 JJ=1,71
21900 ¢ FRINT// 7/ ===3"
22000 REAI(5,3036) ALFHAy ENDCK
22100 3036 FORMAT(70C1,T1sA4)
—28200—— IREDO=6-
22300 CALL CONVRT(505ALPHA»20,DATAsERCK)
22400 IF(ENDCK.EQ,‘END /). GO TO 25
—22500--—-——¥F¢ . NDT-ERCKI~GO-TO 3333 ——- -
22600 FRINT//y ‘REENTER LAST STRING OF DATA’
22700 60 TO 9

—22800—3333—bB8I3IFK=1>2
22900 3337 DASI(JJsKyJ)=DATA(K)
23000 IF(JJ.EQ.1.AND.DATA(1) .ER.0.0,AND.DATA(2) .EG.0.0)G0 TO 3334 -

T23100 - —IF(DAST (Ut rivd) ~FASTtIUd=1)y17H)+L T+ 0,0 v OR- PAS Tty 29—
23200 ==DASI(JJ-1,25J).LT,0.,0)IREDD=1
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23300 IF (IREDO.EQ.1)FRINT//s *"REENTER THE LAST DATA STRING WITH®»
—~23400— LE5MALLEST-VALUES-FIRST- -
23500 IF(IREDO.EQ.1.AND.JJ.EQ.2)GO TO 888
23600 " IF(IREDO.EQ.1)GO TO 9
- 23700-3334-—WRITE (20 ¢35 CBASI (JIyKyd Yy Koty 2 ——
23800 35 FORMAT(2F15.5)
23900 IWRT=IWRT+1

—24000--30——--CONT-INUE
24100 65 FRINT//9ERROR IN SIZE OF DASI ARRAY, INCREASE ITS DIMENSION TO MO

24200 -RE THAN 70.°

—24300-————-5TOP -
24400 25 IDF(JI=JJ-1
24500 WRITE(20s40) END

—24600—40———FORMATAAZ)
24700 20 CONTINUE

24800 FRINT//s ‘ENTER THE FASELINE ELEVATION AS FEET ABOVE MEAN SEA LEVEL
- 2400— — g P B Y S

25000 FRINT/ /¢ ===3"

25100 READ (S 67)BASELY

—25200———WRETE4 20y 67 ) BASELV—
25300 67 FORMAT(FB,2)

25400 GO TO 66
—25500—Ek— —-—-
25600 Cxkxx  INPUT READ FROM FILE (20)
5700 Cx
-—aseoe 40»———Rsnn+207a+usvcNtTN51+se+ﬁ+ya-1rnsa7N9w+u¥+a+va-*vue+ynsv+9FAA+a+,a
5900 =1/NS)
26000 D0 45 J=1,NS
200G~ TF{ 2 EQ s NS+ ANDNT €3 EQ5 060 TO—45
26200 READ(20757) CITFN(JsK) sK=1sNT (1) +2)
26300 45  CONTINUE
—26400-———- —110-50—J=1+NS-
26500 DO 55 JJU=1,70
26600 55  READ(20735,DATA=50) (DASI(JJrKrJ)rK=1,2) R
~-86700 -~ ——~B0 -T0" 65 e
26800 50  IDP(J)=JJ-1
26900 READ(20767)BASELYV
--27000- LM — ———-—
27100 Ckikk ECHD PRINT SPACE INFUT DATA
27200 Cx .
- 3730066~ —-FRINT/ /7~ NUMBER—DF—SEBMENTS—=-YNS
27400 FRINT//v+*THE CELLS NORMAL LENGTH=’rCNL
27500 PRINT//y‘SEGMENT NUMBER. 1 2 3 4
27600 —————PRENFA/7-NUMBER-OF —TRIBS /SEGHENT--rNF—:
27700 PRINT//v*SEGMENT LENGTH’»sSL ’
27800 PRINT//»OVERLAND FLOW ASSOC AREA’ OFAA .
—“7900““~—““PRINT/iv‘FiLE—NUMBERS—OF-*Rfﬂs——PER“SEGHENT‘
28000 FRINT//+‘SEGMENT TRIES. INTERFLOW'
28100 D0 68 J=1,NS
28103 INTFLNSNT ()41
_28100 JECNTCD JEQ.O) INTELN=2
28200 68  FRINT//sJy WITH FILES’s CITFNCJ2K) #rK=19 (NTCII D)y
28300 - 3 ITENCJr INTFLN)
28400 DO 70 J=1sNS
28500 FRINT//+¢  *
- 28600~ - ———PRINT#/ y*PEPTH- AREA-FPROFTLE—FOR—SEGNENT*»d
28700 DO 70 JI=1,IDF(J)
28800 70  PRINT//s/DEPTH’sDASI(JI»1sJ)» AREA’»DASI(JIs2sJ)
28900~ -—-——PRINT /77~ THE “BASE "L INE-ELEVATION="7EASELY -
29000 Cx
29100 Cx*% ENTER THE FARAMETERS DEFINED IN TIME.
—29200—Ck —
29300 47  PRINT//¢% '
29400 PRINT//»‘ENTER THE MODE OF THE TIME ENTRIES’
-29500 ——— —PRINT/7+ < ¢*FILE* OR—*TERMINAL=)"
29600 FRINT// ¢ ===3"
29700 READ(5»5)RUN _
- 29800 — —-—-EF-(RUN+EQ o FIEEL+BR+RUN+EQ---FERM O 50-—TF8—44
29900 GO TO 47
30000 44  IF(RUN.EQ.’FILE’)GO TO 46
30100 - ——---PRINT/A77TENTER—IN-THE—TIME-TrATA~IN- ONE- ETNE- SEPARATED- WETH-EOHMAST—
30200 - IN THIS ORIDER.’
30300 FRINT//,/ 1. FIRST DATE OF CALCULATION(MONTH,DAY,YEAR) AS (1-12,1
--30400—— - ———31r4—76)-—
30500 FRINT//s’ 2. LAST DATE OF THE CALCULATION MONTH, DAY, YEAR.’
30600 PRINT//»/ 3. THE TIME INCREMENT IN DAYS.’ ,
— 30700—— —FRENT 777~ —~ - —DR—ENTER —A- ZERO—TD - USE- THEMENTH-BR-“FEAR——————

30800 202 FRINT/ /9y ===k
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30900 READ(S»3000)ALFHA
--31000—————EALE-EONVRTAS50 rALFHAY 26y BATA» ERCK
31100 IF(.NOT.ERCK)GO TO 901
31200 FRINT//»’ERROR IN DATA ENTRY REENTER THE DATA STRING’
—31300 - - GO-TO 902 -
31400 901 IFM=DATAC(L)
31500 IFD=DATA(2)
—31600 — IFYReBATACS )
31700 ILM=DATA(4)
31800 ILD=DATA(S) . .
--31900— — ——ILYR=DATA(S - -
32000 IDT=DATA(7)
32100 IJFD=JULIACIFM, IFD» IFYR)
—32200———FJL = JUE A CILM- D TEYRY
32300 WRITE(20yBO)IJFIsIFYRsIJLDs ILYRSIDT
32400 80 FORMAT(5I3)
-=32500 Ci ————
32600 Cxxx THE MONTH OR YEAR OFTION.
32700 Cx
—32800- ———FFFIFTNE+O ) B0—F0 B F—— o —
32900 PRINT//»’ENTER IN THE WORD °"MONTH® OR °YEAR®.’
33000 READ(S,81)AYR
--33100-81 -~ ~FORMAT(AS) —-—— - —_
33200 WRITE(20+81)AYR
33300 IMYR=1
-33400-———IF(AYR-EQ« “YEAR—C)IMYR=2---— —
33500 GO TO 83
33600 Cx
- 33700 Ex%k - -INPUTREAD -FROM—FILE 20 e
33800 Cx

33900 46 READ(20s80»END=3030)IJFDy IFYRyIJLDs ILYRy IDT
-—34000-——IFtIBT-ERTOIREAD(20y By ENEB=3030 AYR———

- 34100 IF(AYR.EQ.YEAR ‘)IMYR=2
34200 IF(AYR.EQ, “MONTH’ ) IMYR=1 - .
-34300 860 83 - - : R
34400 3030 CALL ERROR(20)
34500 Cx
34500 C¥xx ECHO PRINT-TIME-INFUT- DATA. - Cme—
34700 Cx
34800 83 FRINT//»‘FIRST DATE = DAY’ yIJFDy’YEAR’ »IFYR
34900 LOCK 20
35000 FRINT//»/LAST DATE = DAY’ »IJLIy’YEAR’»ILYR
35100 IF(IDT.GT.Q0)PRINT//»’THE DAYS FOR ACC, BUDGET INCREMENT IS=’,IDT
—35200 ———— EF¢ FR T+ ER+O M WRITE4 47 B8 MAYR -
35300 88 FORMAT(’ THE WATER BUDGET TIME INCREMENT IS BY “sA5y‘.7)
35400 FRINT//»* ‘
--B5400 -Ck—— v e o

35700 Cxx% CALCULATE THE SLOPES AND AREAS OF THE DEPTH AREA FROFILES
35800 CkkxXx  OF ALL THE SEGMENTS

—25900--EH—— -
34000 CALL CURFIT

36100 Cx
--346200-Ckx-ADIUST -POINTERS—IN-ALL-FH.ES--TO-FIRST-DAY-
346300 Cx !
36400 NOAY=IJFD
-36500--—— - -1 ¥YR=IF¥R
36600 CALL DAYONECIJFDs»IFYR)
346700 Cx
--36800- CHIN-—EALULATE - THE-SURFACE--AREA—ANI—VOEUNES~
36200 Cx
37000 IER=NS
—37100——— - —IFRN=IREGNO {1 —
37200 READ(15=IRECND(15)7101END=%7)IIYR,IIDY,ZICE

37300 Cx CLOSE 15
—37400- 40— —FORMATAI2y I3+F6+0)

373500 IRECNO(15)=IRECNO(15)+1

37600 ZICE=ZICE/100.0

- 377200—— ———TF{ZICE+ET+ 0+ OIPRINT//r/ ERROR— - TFHE -1 GE—I5—GREATER —THAN—ZERGLo—

37800 -‘ON THE FIRST DAY, RESTART BEFORE ICE UF.~

37900 IF(ZICE.GT.0.0)STOP

~38000-———FCALL STGUDL(131&3r1T}ER7IJFBrRESELvBUTFLrZ{EETEASELV)»—m—————-—

38100 IRECNO(1)=IFRN

38200 CALL STGVOL(16v16s1yIER»IJFDyRESELyOUTFL,ZICE»BASELV)
—-3B8300-CH—— - ———— o —

38400 Cxkk FILL IN THE ASSOCATED AREAS INTO THE SEG ARRAY.
38500 Cx

—38600—-——-—-B0-873 ~JZ=1yNS—~ — —-
38700 673  SEG(JZ,20,1)=0FAA(JZ)
38800 Cx
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—38900-EXH#k- —-START—THE- LOORS—FOR-—THE—TIME—RUN~

39000 Cx
39100 84 1T=0
—39200—--——-NECNT=0-— ----
39300 D0 B85 IAMYR=IFYR,ILYR
29400 IYR=IAMYR
—39500-————IF (I¥R + EQvELYRMIMIT=T LD -
39600 IFCILYR.GT.IYR)ILIMIT=365
39700 IF(ILYR.GT.IYR,AND.MODCIYRs4) .EQ.0)LIMIT=366
- 39800-— -~-—IF{NECNT . EQ+ O ISTART=1= - e
39900 IF(NECNT.GT,0) ISTART=NECNT +1
40000 IF(IT.EQ.0)ISTART=IJFD
—A46100 ——FHTM=I BT -—- —— —— —--— oo ——— —
40200 NECNT=0
40300 DO 90 IDAY=ISTART,LIMITsIDTHM
-AGA00-CK———PRINTX/ /7 I¥RyEDAYYISTART rLIMETrIRTH——
40500 IF(ISTART.GE.LIMIT) 6O TO 91
40600 ISTART=IDAY
40700 — I FHT-6F+0) 68-T6—305
40800 Cx -
40900 Ckxx IF MONTH OPTION USED. y
—41000-CH-——— —neme - s M
41100 IF(IMYR.ER.2)GO TO 312 T
41200 ICFAC=0
-41300 - IF{(MOD(IYR#4),EQ:0+ANI+ISTART+HT-+SR)IIGFAC=L - .
41400 DO _31Q J=1512

41500 310 IFCCIDAY-ICFAC) .LT.MONTH(J))GO TO 311
41600 311 J=J-1
41700 FRINTX//y *MONTH INDEX®»Jy"YEAR INDEX®"»IAMYR

41800 IDTM=MI(J) .
=41 00— I MBI I YR ) EQ - O-ANIRITEQ+ 2T B TM=29
42000 IF(IYR.EQ.IFYR.AND.IDAY.EQ.IJFD) IDTM=MONTH(J+1)~- IDAY+ICFAC
42100 60 TO 305 .
TH2200°CX
42300 Cx%*% THE YEAR OFTION.
42400 Cx

—A2500— 312 — TR TM=(LIMIT-ISTARTI+t—— ;
42600 305 DO 95 ODAY=ISTART»(ISTART+IDTM-1)

42700 . NDAY =0DAY .
—42800- IT=IT+t I—
42900 IF(NDAY GT.LIMIT.AND.IYR.EQ.ILYR)GO TO 91
43000 IF(ODAY «GTLIMIT)NECNT=NECNT+1
—AFHOO——— NI 6T EEM - EYR=EYR+1
43200 IF(NDAY.GT.LIMIT)NDAY=NECNT
43300 N1DAY=NDAY+1
—A3400———IF(NDAY ER+3 66+ OR v (MOEHCEYR Y4 NEs 9~ﬁNBTNB#¥TEE~§65++Nfﬂﬂ*ﬂ&—————
43500 ORESEL=RESEL
43600 ZOICE=ZICE
-437 00 ———-HBDAY vEQ A START Y RESEL=BRESEL
43800 IF(ODAY.EQ.ISTART)ZFICE=ZOICE
43900 READ(15=IRECND(15)v101'END—955)IIYRrIIDYvZICE
44000 €k ——CLOSE—t5— ———
44100 IRECNO(1S5)=IRECNO(135)+1
44200 ZICE=ZICE/100.0 '
—44300-—E¥
44400 Cx

44500 Cxxkx CHECK ICE DEPTH ARRAY

—AAGOO—Ch-——-IF(NDAY Eﬂ:ﬂS?PRTNT*/f)NBA¥7f¥RTiPirffPIfo#vNﬁ?rl)rNiT*fv!Piﬁﬂ—
44700 Cx =NAT=2,3)
44800 CxkXx

—44900—E* —
45000 CALL STGVOL(12,17¢1»IERyN1DAY»RESELyOUTFLyZICE»BASELV)
45100 Cx ' :
—45200~ €% T
45300 Cx%% WRITE RESEL TO RESEL CHECK FILE.
45400 Cx
-A45500—FF— 180 1)+ ERO) -66—TF6-8325—
45600 WRITE(34,4037)NDAY» IYRyRESEL

45700 8325 CONTINUE ' O 5
458007 Tx _— -
45900 Cx LOOF TO MOVE THE FIRST AREA AND VOL. TO THE ACCUMLATIVE BUDGET.
46000 Cx

—A61060-———-—IFOBAY+NE I STARTYBE—T0 7007 -

46200 TOTVOL=0.0

46300 TOAREA=0.0
—46400~-—="- ~—TI0-4002~IME=1¥NS

46500 SEG(IDNE,12,2)=SEG(IDEs12y1)

46600 TOTVOL=TOTVOL+SEG(IDEs1251)

- 46700~ ——— TOAREA=TOAREA+SEG(IDKy15v1)--
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46800 4002 SEG(IDE»15,2)=SEG(IDKs15s1)

46700 SEG(NS+1,12,2)=TOTVOL
47000 ——— -SEG(NS+1v15y2)=TOAREA - ; -
47100 Cx

47200 CxXXx CHECK TO SEE IF ANY SEGMENTS HAVE ZERO VOLUME.
~47300-€E%
47400 7007 ISN=1

47500 - INSMO=0

47600 NERR=U

47700 D0 1061 J=1,NS

47800 IF(SEG(Jy12¢1),LE,0,0) INSMO=INSMO+1

47900 - IFCINSMO.GT+0+ANILSEG(Js12:1) 6T 0. QINERRSL . -

48000 IF N 2 : 4

48100 "=NDAY s SEGMENT  yJy HAS ZERD VOLUME.’

48200 1061 IF(SEG(Jr12y1).LE.0,0)FRINT//s VOLUME IN SEGMENT»Js’IS ZERO'»

48300 -“ON DAY’ »NDAY,’YR=',IAMYR

48400 IF(INSMD.ER,0)G0 TO 1063
—48500— — IEN=INSHO+1

48600 Cx

48700 Cxkx% HMOVE OUTFLOW TO SEG ARRAY
—48800—%

48900 1063 SEG(NS»18y1)=0UTFL¥0,3048%%3,0

49700 Cx
—49800—————EALE—PREEIF(Z FEE+Z0ECE)

49900 Ck o

50000 Cx PRINT*//»NDAY»IYRyZICEyZOICE
—50100-————FF (ZICEEG- 0 0 +OR+ZOICEEN+0+0) CALI—EVAR

50200 IF(ZICE.EQ.O0.AND.IFI.GT.0)GO TO 3775

50300 G0 TO 3778
~50400-3775-- DO- 3776- J=I5Ns NG~

50500 ACCICE=0.0

50400 D0 3777 IDX=1,IPI
~50700—— ——AEEICE=AGGICEHRI{-IDX r3 o>

50800 FICIDX»15J)=0.0

50900 PICIDXr2yJ)=0,0
~51000. PILIDXe33l)=0.0

51100 3777 CONTINUE °

51200 SEG(J»S5»1)=ACCICE
-51300--3776—CONTENUE —

51400 IFI=0 .

51500 FRINT//»* FERCHED ICE WAS DUMPED INTD THE SYSTEM ON DAY’ ,NDAY»
~51600 — —— = "BEGAUSE - ICE —THICKNESS--EQUALS - ZERD-

51700 3778 IF(ZICE.EQ.0.0.AND.ZOICE.EQ.0.0Y60 TO 117

51800 IF (ORESEL~RESEL 102,103,105 _
~51900--€% s ———e ‘

52000 Ckikk CASE OF DRAWDOWN THEREFORE CALC. FERCHED ICE VOLUME.

2100 Cx
52200105 TRI=TF I+t —

52300 IF(ID.GT,150> PRINT//»/PI LIMIT (150) EXCEEDED REDIMENSION PI.‘

52400 IFCIPI.GT,150)CALL ERROR(O)
~5R500———-—D0-100 - J=TSN» NG—— —

52400 IF(ZDICE.EQ,ZICE) GO TO 4113

52700 IF(ZOICE-ZICE,LT.0.0) SEG(Js9r1)=(ZICE-ZOICE)¥SEG(Jr16r1)
5280086400 ~OKO0 » P—— -

52900 IF(ZOICE-ZICE.GT.0.0) SEG(Js5r1)=(ZOICE-ZICE)¥SEG(Jr16y1)
" 53000 -/86400,0%0,9
~53100—6113-FIEED=( (-(SEB(<)r15y 1 3—SEG br1br-1 ) MR (ZICEIZDIEE 12 v 03-£BEA00-+ 0¥ F-

53200 PICIFI,1s0)=0RESEL

53300 FICIFIy2,J)=RESEL
—53400 ———PI{-EP T3+ d) =TICEG—

53500 TIVOL=TICEDX86400.0

53600 IF (IDO(13).EQ.0) GO TO 8327

—=53700—--100-WRITE (3‘?71&112) i‘YRrNDA’Y‘TQRES’ELrRESELY'TICEO’TIUOL‘--' S e
53800 4112 FORMAT(’ IYR=‘»I2y "NDAY='5sI3s 0WS="9F7:4» 'WS="yF7.4y

53900 ~/TOTAL ICE FERCHED='»F7.,4s1XsF9,0)
54000 8327 ~EONTINUE-—— —- — - oo o e
54100 GO TO 117

54200 Cx

~54300-Cxk* —CASE -OF RISE -IN-3TAGE-THEREFORE—CALC - INPUT--BF—1EE ¢ - e
54400 Cx

54500 102  IF(IPI.EQ.0)GO TD 103

~54600—————FNO= Q- — —— - —

54700 D0 1031 J=ISNsNS

54800 ACCICE=0,0

—54900 -~ — ~—D0-113-K=1y IFI- - =
55000 I=(IFI+1)-K

55100 ~ IF(RESEL.GE.FI(I»1,J))ACCICE=ACCICE+PI(I3,J)

55200 IF(RESEL.GE.PI(Ir15J))INO=IMD+1

55300 JF(RESEL.GE.FI(T+2:.0) ANDLRESELLFEI(Triv 1))
55400 —ACCICE=((RESEL-FI(I»2s0))/(FI(Is1yD-FI(I»2,J)))%FIC(I+350)+ACC
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55500 -ICE
55600 SEG(J»5»1)=ACCICE
5700 IF(SEG(JsS»1)4LT.0.0)SEG(Jr5s1)=0.0
55800 — ——— IF(RESELY BE+F I CT 127 ANI's RESEL+ LE- PI¢ I+ 1y )—PItEy 3vay= Pt Ertvah
55900 ——RESEL)/(FICIr1yJ)=FI(Is2s DIKFI(Is3vJ)
56000 IF(RESEL.GE.PI(I+2yJ) AND.RESEL.LE.FI(I»1+J))PICI»2yJ)=RESEL
-54100 — - IF (RESELSGEF 17 I F T¢Iy 3yt y=0.0——"
56200 IF(RESEL.GE.FI(Iy1sJ))FI(I»27J)=0.0
56300 IF(RESELGE.FI(Is1sJ)IFI(I+150)=0,0
—56400 113 —CONTINUE—~
56500 © IMODC=IMO
56600 IMD=0
—~54700-1031—CONT INUE-——-
56800 IFI=IFI-IMODC
56900 Cx

—-57000—CXKk —STAGE—RISED -OR—IT—REMAINED —THE—SAME-CALEULATE—ICE- GROWTH—BR—-0885——
57100 Cx
57101 103 DO 1973 J=ISNsNS

—57103——IFtSEGCITEZ Y1) TBE 70 O rANDY AREAT (I S EG 0 v OrAREAT L =8EG (Ur iy 1y ——
57105 1973 IF(SEG(J»17s1).LT.0.0)AREAI(J)=SEG(Jr1és1)
57200 IF(ZOICE-ZICE)>115,117+119

—57300 —+15—DO—1+i4--J=IENNE
57400 114 SEG(J-?:1)=AREAI(J)*(ZICE-ZOICE)/86400 0X0. 9

57500 GO_TO 117 L _ .
—57400—1 19— DO—t16—J=FSNrNS =
57700 RMELT=((AREAI(J)%(ZOICE-ZICE))/86400.0)%0.9
57800 SEG(Js591)=SEG(Js5s 1) +RMELT
—57803—+6—CONTINUE
57900 Cxk
58000 Cxkx FILL IN UFSTREAM INFLOW TO THE SEGMENT
--58100-Cx

58200 117 READ(24=IRECNO(24)y127yEND=907)IIYRsIIDYsFLOWUF
58300 Cx CLOSE 24

—56400- ~IF CHEDYTNETNDAY-vORTHEYR-NE TEAMYR) EALE—ERROR (24> ————————
58500 SEG(1r151)=FLOWUPX0.3048%%3.,0
58600 . IRECNO(24)=IRECNO(24)+1
~58700- C*— - —
58800 Cxxk READ IN THE FLOW AT EP 6.
58900 Ck

'—59000———_-——REAB+1t=iRE€N0(1&?1t207END’301)iﬂv!ﬁvii¥R7FL0UEr
59100 Cx CLOSE 16
59200 120 FORMAT(3X»312,F8.0)

—59300—————TIDY=JULTACEM I TEYR)

59400 IF(IIDY.NE.NDAY.OR.IIYR.NE.IYR)CALL ERROR(16)

59500 IRECNO(16)=IRECNO(16)+1
—59600—EK———— —

59700 CXKK CALCULATE CURRENT ASSOCATED AREA PER SEGMENT AND INFLOW.

59800 Cx

7700 - Do 121 J=1¥yNS ~— T T T s T T

60000 TF (ZICE.GT.0+0)SEG(Jr 195 1)=SEG(Jr2051)

40100 IF(ZICE.EQ.0.0)SEG(Jr19, 1) =SEG(Jr 20, 1)~ ~((SEG(Jr15s1)+(SEG(Jr1771)/
60200 ~— ---—2 707 )725899BBs 19—~ - == o e

60300 121 SEG(J-J-1)=FLONEP*(SEG(J-1911)/"24 32)*0 3049**3'0
609200 Cx
—41000 Tkxx~ READ- IN TRIRUTARY INFLOWST -

61100 Cx

61200 DO 123 J=1sNS

-61300 — --— D023 K=ty NT(I)—

61400 IF(NT(J).EQ.0) GO TO 123

61500 READCITFN(J»K)= IRECNU(ITFN(J;K))v1271END—129)IIYR:IIDY-TINFL

31600 Cx—"CLOSE—ITFN(I7KY
61700 127 FORMAT(I2yI3»FB8.0)

61800 IF(IIYR.NE.IYR.OR.IIDY . NE.NDIAY)CALL ERRORCITFN(JrK))

41900 IRECNO(ITFN(JsK) )=IRECNO(ITFN(:K) 2 +1 —m—
62000 SEG(Jr2y1)=8EG(Js2s1)+TINFLX0,3048%%3.0

62100 123 CONTINUE

62200 Cx

62300 Cx%x CALC. MAIN TRIBUTARY INFLOW TO A SEGMENT BELOW A ZERO VOL SEG.
62400 Cx
~626500 — ——-IFCISN-EQ« 1) GO--FO0--1-067 —~

62600 DO 1066 J=1,ISN-1
62700 1066 SEG(J+19151)=SEG(Jr1s1)+SEG(Jr271)+SEG(Jr3r1)
%2800 -1067-—€ONTINUE——-—— —

62900 Cx

63000 Cxxx TOTAL UF THE DAILY SEG. BUNGET INPUTS IN THE SEG ARRAY
~43100—6% —

63200 DO 130 I=1,5

63300 TOTAL=0.0

~63400 —————D0 133~ J=ISNyNS — =

63500 133 " TOTAL=SEG(J»I»1)+TOTAL
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63600 130 SEG(NS+1,I»1)=TOTAL

463700 -——-——-[10 -135—1=9918---
463800 TOTAL=0,0 -
63900 DO 137 J=ISNsNS

64000 137----TOTAL=TOTAL+SEG <}y F+1) ———
64100 135 SEG(NS+1,I,1)=TOTAL v

64200 Cx

64300 .Ck¥k%k_——CALL+ TOTAL-INFLOW_AND_TOTAL-OUTELOW
64400 Cx '
64500 TNFLOW=0,0
-64600 —— —-DPO139—d=ty5F — —

64700 139 TNFLOW=TNFLOW+SEG(NS+1,Js1)

64800 TOFLOW=0.0

~&4900-————DE- 4 J=F s 11—
65000 141 TOFLOW = TOFLOW+SEG(NS+1sJs1)

65100 TOFLOW=TOFLOW+SEG(NS+1,18+1)

£5206—CH —— —— i —— -

45300 CKXk CASES TO BE NOTED FOR SPECIAL CHECKING.

65400 CX

45500 - ——-DRC=SEG (NS+E +14 1) /8640040 —

65600 Cx IF (SEG(NS+171471) +GT+0,0.AND. TNFLOW,LT, (SEG(NS+1+14,1)/86400.))
65700 Ck  -PRINT//»’CHECK DAY’ NDAYs ‘YR=,IAMYR,’BECAUSE THE TOTAL INFLOW RA
-45800—EK—- =TE (£ v TNFLOWy———=--~ — e

49900 C¥ ') IS LESS THAN THE RATE OF INCREASED VOLUME ¢’ yDRCr ")’

646000 Cx IF (SEG(NS+151471)+LT+0.0.AND, TOFLOW.L T+ (SEG(NS+1+14+1)/86400.))
-66100- C———PRINTA£+~CHECK- DhY’vNDA¥1’YR='¢IAHYRw’BECAUSE~THE—JOIALrOU¥FLQU—RA—-
66200 Cx -TE (’»TOFLOWy

66300 Ck  -’) IS LESS THAN THE RATE OF DECREASED VOLUME (*9DRCr*).

56400~ Ck— —— e —

©6500 CAXk CALC. RESIDUAL WATER COMPONENT,

66600 C*

—66700-CRKRIFKKKK KKK KA~ DEFINTIONG - KIkkK

66800 CX :
66900 Cxk AN INCEASE IN STAGE OVER TIME CAUSES DELTA VOL. TO BE POS. :
~47000 - Lk —mm —— = === Rt

67100 C* A DECREASE IN STAGE OVER TIME CAUSES DELTA VOL TO BE NEG.

67200 Tk

67300-0% ——--RESTDUAL -WATER_ENTRY—INTO -THESYSTEM-1S-FOSITIVE

67400 CX

67500 CX RESIDUAL WATER EXIT FROM THE SYSTEM IS NEGITIVE, R
BPEOO LK~ m o e - ——
PR ———

67800 CX

67900 —-——-RS=TOFLOW~FNFLOW+SEG(NS+1 14+ 1)+086400-

68000 IF(RS.EQ.0,0)G0 TD 200

68100  IF(RS,LT.0,0)IFN=8

68200~ -—IF-(RS+6T 04 OV EFN=64

68300 RSV=RS

68400 RS=ARS (RS) _
S68500 CK. - isoiiioiieeas S —
_4B600_CXik_ DNISTRIBUTE NET RESIDUAL IN THE_SEG_ARRAY

48700 Cx

48800 SEG(NS+1,IFNs1)=RS

48900 SEG(NS+1,7,1)=RSV

69000 DD 143 J=ISN,NS
- 69100 -Ck-——TF (I=EQ TSN ANDEED (NS+17 1771 3+EQs 0 rOIPRINTA 77 BELTA—SURF ACEAREA—
69200 CX  -IS ZERO»s"»

49300 Ck  -‘RESIDUAL WATER WAS DISTRIBUTED BY THE NUMBER THAT IS A FRACTION O
49400 Tk ~"~=F NSy’ 7

49500 CX  ~’ON DAY’sNDAY»’YR=’sIAMYR

69600 IF (SEG(NS+171771).ER.0,0)G0 TO 144
—49700—— — ~SEG (FrIFNy1I=RSK(SEB (Jr17s 1)/ SEGENSH yi7yi)

69800 SEG(Jr7r1)= RSU*(SEG(J;I?rl)/SEG(NS+1y1771))

69900 GO TO 143

—70000--144—~-SEB (UyTFN r1)=RBX 1507/ (NS+1=TISN)"

70100 SEG(Jr771)=RSVUK(1,0/(NS+1-ISN))

70200 143  CONTINUE

-70300--C#

70400 CXXk ACCUMLATE THE TOTALS IN THE ACCUMLATIVE PORTION OF THE SEG ARRAY.
© 70500 Cx .‘
-70400 200 —DO-145—TI=1v 11 —_

70700 DO 145 J=ISNyNS+1

70800 145 SEG(JrI52)=SEB(JyIs2)+SEG(JrIvr1)
70900 T0—147T=1B8+v20

71000 DO 147 J=ISNsNS+1

71100 147 SEG(JryI»2)=SEG(JrI+2)+SEG(JrIr1)
—-71200—C% 4

71300 Cx%% CALCULATE THE INTERFLOWS
71400 Cx
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-74500 ————BO—145- Ja I5N y NS~
71600 TN=0,0
71700 IF(J.GT.ISN)SEG(Jr1s1)=SEG(J-1r18s1)
71800-—— ——D0-450-K=1 y-— — - ==
71900 150  TN=SEG(JsK»1)+TN
72000 T0=0.0

—72100 ———D0—153K=8v11 —_—
72200 153 TO=TO+SEG(Js»K»1)

72300 IF(J.EQ.NS)OUTFLM=SEG(NS,18+1)

72400 —SEQ(Jr18y 1)=TN~TO—(SEG(Ir1i4,1)786400)—
72420 Cx TREFLOC(J)=TN

72440 Cx IF(TRBFLO(J) .LT.0.0) TRBFLO(J)=0.,0
-7244F————OUTADI=( (SEG ¢Jv 871 I+SEG( Jr 9711 +5E6( Jr 187 11 HI5+31)
72500 Cx

1 72600 Cxx% WRITE INTERFLOW DATA TO APFROFATE FILES.

92700 Cx
72703 INTFLN=NT (J)+1
72705 IF(NT(J) .EQ.0) INTFLN=2
72707 --FFAITFNCDy INFFLNIEG«9 cAND - ID0(3)vEQ+0) G0—F8—142
72709 IF(ITFN(Jy INTFLN) EQ.31.AND.IDO(8) .EG.0)GO TO 149
72711 IFCITFNCJy INTFLN) .EQ.32.AND.IDO(9).EG.0)G0 TO 149
~92713 — —-—IFtTTFNCIFINTFENY EQ+33+AND+ID0 (107 EQ+0)00-T0--149
72800 IF(J.LT+NS.AND.ITFNCJy INTFLN) +NE.O)WRITECITFN(Jy INTFLN) »4037)NDAY
72803 -+ IYRvSEG(Jr18s1)
~72900-— 149~ EONTINUE - ~— —
72903 Cx
72905 Cx%% WRITE OUTFLOW TO DISK FILE
72907 €% —— —
72908 STAGEA=( (RESEL+ZICE)/0.3048)+BASELV
72909 IF (ID0(1).EQ.0)GO TO 8322

—?29%&————;——URI¥E(774037%Nﬂﬁ¥7{¥RvSTABEﬁrGU¥ﬁ&+
72913 .8322 CONTINUE
72915 4037, FORHAT(JX:ISrSX:'19’-1274X1F8 2-3XrF6.0)

-72916Ck
72917 Ckkx WRITE OUT THE TOTAL INFLOWS TO TRIB/INFLOW.
72918 Cx
72920 CX ITAB=NS-ISN+L
72930 CX "IF(IDO(14).EQ.1)WRITE(41,9005) IYRyNDAY,ITABy (TRBFLOCJ) » J=ISNsNS)
z 3 ORMAT (12914+XE10,4)
72943 TREFLO(1)=(SEG(1y171)+SEG(1y4y1)+SEG(1s5r1)+(SEG(1s671)%0,6B11))%3
72944 -5.31
72945 IF(IDO(14) ,EQ.1)WRITE(41,9005) IYRyNDAY,TRBFLO(1)
72947 9005 FORMATAI2+13+F 82—
73000 IF (ABS(BUTFLM-SEG(NSy18+1)).GT.0.,0001) '
73100 -PRINT//»’ERROR { CALC. DUTFLOW’»
53200 ————SEG (NS 18177 ¢ 15~ NOT—EQUAL-TO- THE—MEASURED - OUTFL-OMW/+OUTFFLH—————
73300 -y “ON DAY’ yNDIAY
73333 FEFLOW=( (SEG(1+251)+(SEG(176»1)%.1020))%35,31)-TINFL
- 73335 ———FRFEDW={4EEG (19 6+1 3K 0599 I35 +-31 M TINFb————— —
73337 IF(ID0C14) .EQ.1)WRITE(42,9005) IYR»NDAY »FEFLOW
73339 IFC(IDO(14) .EQ.1)WRITE(43,9005) IYRyNDAYsFRFLOW
-73341-Cx
73343 Cxxk WRITE OUT THE ACCOC FLOW INTO A DISK FILE (ONE SEG ONLY)...
73345 Cx
—73847——————~SEGFLU=(SEG¢1rSv14++SEG+4*6+}4*0~457)‘*" 31
73349 WRITE(40,6182) IYRyNDAY»SEGFLW
73351 6182 FORMAT(I2,13,F8.2)
~ 73400 -EH———— e e
73500 CxxX OUTFUT DAILY VALUES IF REQUESTED
73600 Cx
73200 — D0 -4553-J=1+NS+1
73800 4553 SEG(Jr14s1)=SEG(Jr14+1)/86400.0
73900 IF (IDO(S).EQ.0)GO TO 8323
—74090~—————-URITE(1714554+IAM¥R+NDA%rL#vBRESELvRESELrZQICEwZICE+INFL0U+I9F1JNL—
74100 4551 FORMAT(’YR=',12, DY=',13, CNT=",14,'0NS=",F6.3s US=’,
74200 ~F&.3y0ICE=/,F5.3, ' ICE="sF5.3, " TIN="yF7.3, 'TOUT=",F7.3)
—24300 DO-155- d=1+20

54400 155 WRITE(177156)ALABEL (1) (SEG(Kydr 1) K=17NSHL)
74500 156 FDRMAT(ASyS5F15.4)
~74600-—8323--EONF INUE — -~

74700 Cx

74800 CxXXx CONVERT THE RATES IN THE SEG ARRAY TO VOLUMES.
FAPOO—EH - e e o

75000 DO 4555 J=1,NS+1

75100 4555 SEG(Jy14,1)=SEG(Jr141)%86400,0

- P5200— —— PO -4008-T=lyil- —- = —

75300 DO 4008 J=1yNS+1

75400 4008 SEG(JsIy1)=SEG(J»1s1)%B6400.0

~75500 ———— N0 4327—J=1y NG+ 1 —— -

75600 4327 SEG(Jr18s1) SEG(J71811)¥86400 0
75700 Cx
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—75909—6***—GHEGK—?ﬂbﬁEE-{F—WﬂEmﬁELb—BREA&FDUN—*S-Cﬁt€?
900 Cx

76000 IF(CNL.LE.0.0) GO TO 4004 .
—76100—E% — —IF(NDAY--EQ+ NCLDAY~ANE T ¥RvEQ+NCLYR) GALL— — GEL-INT-ARESEL» DRESEL)—
76200 Cx IF (NDAY.GT .NCLDAY + ANDI, IYR.EQ.NCLYR)CALL CHMAIN(RESEL »ORESEL)

76300 Cx

~76400 - Cxxk—FPRINTF OUT—THE DATLY BUTPUT--IN-VOLUMES -TO-A-DISK- FHLE-————"——-
76500 Cx

76600 4004 IF(IDO(12).EQ.0) GO TO 8326

-76700 - ————WRITE(3574551)IAMYRyNDAY v I TrDRESEthESELfZDIGEvZICEv?NFLDUrJDFhON
76800 DO 1555 J=1,20

76900 1555 WRITE(35,156)ALABEL(J) s (SEG(KrJr1)sK=1sNS+1)
—-77000— 8326-CONTINUE- e

77100 Cx

77200 Ckxxx ZERO FARTS OF THE SEGMENT ARRAY

—77300—EX—-

77400 DO 157 J=1sNS+1

77500 DO 157 K=1v11

77600 -157 ——8EGtIri¢ry1)=0.0—

77700 DO 159 J=1,NS+1

77800 DO 159 K=18»19

77200 159---SEG(JyKy1)=0.0 i
28000 95 CONTINUE ;

78100 Cx

8200 Cx¥% ACCUMLATE WATER BUDGET - CALC. DELTA VOL AND DELTA AREA.

78300 Cx .

78400 91 00 161 K=14,17+3

—78500 ——— D0 151 - S=ISNYNS+1 -

78600 SEG(JyK=172)=SEG(JyK-1r1)

78700 SEG(JrK»2)=SEG(JrK-192)-SEB(JrK=-2+2) .
'78900_‘13T_—TF(K—ED‘1#75EBTJfl4f2Y!SEGTJ114'277T864uv.vm1u1n7*
78900 Cx

79000 Cxx% CALCULATE THE AVERAGE RATE FOR THE FERIOD.
—77100-€%~

79200 DO 1450 I=1s11

79300 DO 1450 J=1sNS+1
—?9400‘—f450-§F+iBTTGErO)SEB(JTI?2+-9E9+d1i12+ffﬂ

79500 DO 1451 I=18-20

72600 DO 1451 J=1sNS+1
- 79700-—1-45 t—Ef{(-I DT BE + 0 Y SEG 4 v Fr2)=5E6 (Jr I+ 21/ TDTH

79800 Cx .

79900 Cxx%k PRINTOUT THE SEG ACC ARRAY

-—80000-Cx-

80100 TNFLOW=0.0

80200 . TOFLOW=0.0
—806300— DO—5514-K=1+5

80400 5514 TNFLOW=TNFLOW+SEG(NS+1sK22)

80500 DO 5515 K=9,11 -
-B0400—5515—TOFLDW=TOFEOWHSEG (NS+1 rity2)

80700 TOFLOW=TOFLOW+SEG(NS+1+s18,2)

80800 IF (IDO(7).EQR.0)G0 TO B324
—80900—"————~UR}FE+2%7455i%4ﬂHYRrNDﬁY1{41rRESE&TRESE&#ZF*651Z¥GEfINFEBUfIDFEDH
81000 D0 165 J=1,20

81100 145 WRITE(21y156)ALABEL (J)» (SEG(Ks J92) yK=1yNS+1) .
—81200—8324- EONTINUE— - —_—
81300 Cx
81400 Cx%%x ZERO FARTS OF THE SEG ARRAY
—81500——C*
81400 DO 167 J=1sNS+1
81700 DO 167 K=1,20
~-81800 167 —8EGtIr Ky 29=0+0
81900 90 CONTINUE
82000 85 CONTINUE
—82100-——CALL -ERROR0?)
82200 97 CALL ERROR(13)
82300 301 CALL ERROR(16)
--82400—1 29 —EALL -ERRORCITFNA(IvK) Y
82500 907 CALL ERROR(24)
82600 955 CALL ERROR(13)
—82700——— —END————

82800 Cx

82900 Cx
—83000-€x*

83100 SUBROUTINE CURFIT

83200 COMMON/NVS/ NS»SW(4)ySL(4)sSEG(5,2072)yDASI(7055,5)»IDP(35)7CNL
—83300—-——D8—63—ID=1, IDP(1)——

83400 TOTAL=0.0

83500 DO 40 JD=1sNS
--83600 60 — - TOTAL=TOTAL+DAST (ID,2vID)

- 83700 DASI(ID»2yNS+1)=TOTAL
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83800 43 DASI(INy1sNS+1)=DASI(IDs1v1)
--83900-— -DO--3 —IN=$+NS+t
84000 ACCYOL=0,0
84100 DO 5 J=1,IDPCIN)-1
-84200———"-—IF(DAST Uy 27 INITERTO: OGO -TO10
 84300__ __ GO TO 10
84400 Cx
84500 Ckk% CALCULATION USING THE-LOG---LOG ASSUMFTION.
894400 Cx
84700 CXXXSLOFE
84800 Cx
84900 Cx DASI(Jy3yIN)= (ﬁLDGlO(DASI(J+1'.vIN))-ALDGIO(DASI(J;Z:IN)))/(QLDGIO
85000 CX —-(DASICJ+1»1+IN))-ALOG1O(DASIC(Js1+IN)))
- 851006
85200 CXXX INTERCEFT
85300 Cx
—B5400—E%—— BASI-tdr 47 ENF=AL 0610 BASE (s 2+ TNII—(DAS Iy 3+ INIKALBGIOL DAS Ftdr 1IN
85500 CXx  =)))
85600 CX
—B5700--C kK k—ACCUMLATIVE—VBLUNE
85800 CX

‘85900 Cx ACCVUL=QCCUOL+(((10**DASI(J14'IN))/(DhSI(J13vIN)+1.O))*((DASI(J+1:
'"BﬁOOO"e*"——-triN)##fﬂASPfdrSTiNﬁ+tT0++-+Eﬂ5f*JririN%l'+DﬁS!+dr§r*N++¥r04444——~
86100 Cx GO TO 30

86200 Cx T T
—B6300—EXKk—-CALCULATIONS—USING—THELINEAR—ASSUMPTION
86400 CX
84500 Cx
86600~ CX——SLBPE—
86700 CX
86800 10  DASICJs3»IN)=(DASI(J+1+25INI=DASI(Js2rIN))/(DASI(J+1s1sIN)-DASI(Jy
86900 —=1sIN)> .
87000 Cx
87100 Ck  INTERCEPT
—87200-CK-— e~ —
87300 DASI (J»4y IN)=DASI(Jr2y IN)-(DASI(Jr3» INIKDASI(Js1sIN))
87400 Cx
-87500-Ck——ACC-VOLUME -
87600 Cx

87700 Cx ACCUOL=ACCUOL+(((DASI(J;3»IN)/2.0)*DQSI(J+1vlv!N)l¥2;0)+DA§i(Jv4vI
--87800 CX-———NIRXDAST ( J+171 v INI I—((4DAST ¢Jr3vIN) / 2vOIKDPASF (v v IN) ## 2014+ DASTL I
87900 Cx -4y IN)XDASI(Jr1yIN))

87903 aCCUOL=Acc00L+(((DASI(J.2.1N>+nnsx(4+1y2.1N))/2 0)X(DASI(J+1s19IN)
—87905---——==DAST (Jyd pINI I )--s - - — -
88000 30 DASI(JySy» IN)=ACCVOL
88100 5 CONTINUE
--88200- 3————CONTINUE~ — — = — e e oo - e
88300 DO 77 II=1,NS+1
88400 D0 77 IT=1,70
~88500-—727— —WRITE(25+76) (DASI{IT K+ IF)oK=195)}——
88600 76 FORMAT(5F15.4)
88700 LOCK 25
-88800~——-—RETURN—— —- —= - -
88900 END
89000 Cx
—§9100-C¥— ——
89200 Cx
89300 FUNCTION JULIA(HDNTH;IDAY;IYEAR)
—BP400 TR~~~ = mm— e
89500 C ROUTINE TO CONUERT CONVENTIONAL DATE TO JULIAN DATE
89600 CXx
- 89700 —-—-DIMENSION- TADD(12)— ———
89800 DATA Innn/o;31.59.90,120.151.191.212.243.273.304.334/
89900 LEAF=0"
-90000-— —— -1F((FLOAT&IYEAR)/4“0)—FtOATéi¥EﬁRfﬂ+tE&tOvOOO% -LEAP=t——
90100 IF (MONTH.EQ.1) JULIA=IDAY
90200 IF (MONTH.EQ.2) JULIA=IDAY+31
- 90300-———-D0-20-I=3y12- -~ —
20400 IF(MONTH.EQ.I) JULIA=IDAY +IADD(I)+LEAP
90500 20 CONTINUE : R T
--90600-——" - RETURN---—""" - —— — e -
90700 END ®
90800 Cx )
90900 Cx e .
21000 C¥
91100 SURROUTINE DAYONE(IFTDAYsIFTYR)
91200 COMMON/ERR/ IRECNO(25)
91300 COMMON/EVA/EE»A» EVSUM s KEYEVF s EVAPM (12) s EVAPYR

?1400 CTxxx
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21500 Cxkx _SéRRCW?ItES"FUR TTHE FIRST DATE

91600 Cxkx
?1700 S IRECNO(1)=IRECNO(1)+1
~91800 7" - READ(1=~IRECNO( 1)y 37END=91YITDY7vITYR—
219200 3 FORMAT(3X»I13,5X12)
22000 IF(IFTYR.NE.IIYR) GO TO S
—22100——-—~IF (FFTDAY  NEvTEDY)--B0-—T6-5—
. 92200 CLOSE 1
22300 15 IRECNO(2)=IRECNO(2)+1
—92400--— —--READ (2=IRECNO¢2) y 30vERD=92rFIMy IIDvEEYR
22500 30 FORMAT(312)
92600 IF(IFTYR.NE.IIYR) GO TO 15
—92700— — ——I IDY¥=JUL IACEIM+IID» IH¥R—
92800 IFCIFTDAY.NE.IIDY) GO TO 15
22900 CLOSE 2

93000 Ck—— ~PRINT*//7 IRECNOC2 9 FIMy I v EIYRy LEDY
93100 35 IRECNO(3)=IRECNO(3)+1

23200 READ(3=IRECNO(3) »40yEND=293)IIYRy IIWK
—73300 40— -FORMATA2X+212) -~
23400 CIF(IFTYR.NE.IIYR) GO TO 35
93500 i IF(IIWK,LE.B8)ICOFAC=0
—93E00————IFtIIWK: BE+2 YICOFAC=1 T
93605 IF(IIWK.GE.10.AND.(IYR.EQ. IFIX(FLDAT(IYR)/4.0)*4))ICDFAC=2
93700 IDYLMT=7

—93860-—————iFfiiHKTGErtOvAND-(!{¥RcEGrIF%*thGﬂT+Ii¥R+f4vO+¥49%——"-——-
73200 <IDYLMT=7

94000 IF(1IWK.EQ.8.0R, (IIWK,EQ.9.AND, (IIYR. EO.IFIX(FLOAT(IIYR)/4.0)
~24100————%4r I EDYLMT=8——

94200 Cx PRINTA//» ITYR, ITWK» IFTYR» IFTDAY s ICOFAC s IDYLMT

94300 DO 43 JIT=1,IDYLMT
—94400—————FIDY= £ ITWK—1147) + JITHECOFAC

24500 Cx PRINTX//»IIDY»JIT
94600 43 IFC(IFTDAY.EQ.IIDY) GO TO 44

T 947000 ——— B0~ TO—35
94800 44 CONTINUE
24900 CLOSE 3
—P5000-€Cx——PRINTH/ 7y IRECNOE) vIFYRv I I Wy T I DY—
25100 47 IRECNO(13)=IRECNO(13)+1
95200 READ(13=IRECNO(13)»407END=97)IIYRy IIWK
T25300-CX - PRINT®7/+ TIYRy ITTUKVIFTIAYY IFTYRYIRECNG
25400 IF(IFTYR.NE.IIYR) GO TO &7
95500 IF(IIWK.LE.8)ICOFAC=0
—254600 — AL IWK GE-P>IEOFAC=1
95700 IF(IIWK.GE.10.AND. (IIYR.EQ. IFIX(FLDAT(IIYR)/4 0)!4))ICDFAC=2
95800 IDYLMT=7
95900~ "IFCTIWKG BEvE ORI WK< EQ 7P+ AND v ¢ TTYRVEQRFIFIXCFLOATCI I YR Y740 y k4 ))-
24000 —IDYLMT=8
96100 D0 433 JIT=1,IDYLMT -
~—926200- —FIDY=( (FIWK-1>%7)+JIT+ICOFAC

26300 Cx PRINTX//»IFTDAY,IIDY,IIYRyIIWK: ICOFAC
96400 433 IF(IFTDAY.EQ.IIDY)GO TO 48

96500 —~———0B0-TO 47 - ---————— —-
?6600 68 CONTINUE
96700 CLOSE 13
—24B00-CH——PRINTA/7IREENO(£3)y FI YRy FIWKv I ED Y-
96900 KEYEVP=0
9?7000 45 IRECNO(4)=IRECND(4)+1
~ 97100 — - READ{ 4'1RECNB‘(‘47T501END=9¢7!HRTI Dy —-
97200 50 FORMAT(I2,1XsI3)
97300 IFCIFTYR.LT+IIYR.OR« (IFTYR.LT+IIYR.AND,IFTDAY.LT.IIDY))KEYEVUP=
97400 ~IINY+(IIYR¥%1000)--
97500 Cx PRINTX//-IFTYR:IIYR:IFTDAY;IIDY:NEYEUP
97600 IF(KEYEVF.GT.0)IRECNO(4)=1
97700 . IF(KEYEVF.GT.0)IRECND(11)=1
27800 IF(KEYEVF.GT.0)GO TO 62
27900 IF(IFTYR.NE.IIYR)GOD TO 45
—98000 —— — —IF(IFFBAY>NE~-TIIYS GO—TD- 45
?8100 CLOSE 4

78200 Cx FRINTX//»IRECNO(4)»IIYRyIIDY
~—%8300—355——-IRECNB{ 1 1 )r=IRECNOC1-1+t— —

28400 READ(11=IRECNO(11),60sEND=95)IIYR,IIDY

28500 60 FORMAT(I251X»13)
—?8600————HAIF T YR+ NE-IFYRI66—T0-55—

28700 IF(IFTDAY.NE.IIDY)GO TO 55

28800 CLOSE 11
—PBP00-€*———PRINTX#7 y IRECNO (1> ITYRy FFRY— - ———

29000 GO TO &6

29100 62 IRECNO(19)=IRECNO(19)+1

— 99200-———— -READ(19=IRECNO(19).s 1 9+ END=99 Y EVARY-R» EMAPH-—
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99300 19 FORMAT(I2,4X912F6.2)

99400 IFCIFTYR.NE.EVAFYR)GO TO 62
—99500-———-CLOSE—19 - — —
99600 66  IRECNO(12)=IRECNO(12)+1
99700 READN(12=IRECNO(12) y30,END=96) IIMs IIDsIIYR
—89800--————IF ¢ IIYR o+ NE+ IFTYR)GO- FO-- 66— ——--—
99900 IIDY=JULIACIIM,IID,IIYR)
100000 IF(IIDY.NE.IFTDAY)GD TO 66
~100100— ~———ELOSE-12— === e
100200 100  IRECNO(15)=IRECNO(15)+1
100300 READ(15=IRECNO(15)» 1oz.sun-1os>11vs.11nv
—100400—102— FORMAT( F27F3)---
100500 IF(IIYR.NE.IFTYR) GO TO 100
100600 IFC(IIDY.NE.IFTDAY) GO TO 100
—100700—————GLOSE 15— == == e mm s mmm e e e
100800 106  IRECNO(16)=IRECNO(16)+1
100900 READ(16=IRECND(16)120,END=107) IMs ID, IIYR
—101600—120—FORHAT( 3%y TE2)—-— - -
101100 IFCIIYR.NE.IFTYR)GO TO 106
101200 IIDY=JULIACIM»IDsIIYR)
--101300——— - ~IF (IIDY NE+IFTDAY) 6B-TO—104—— ———————
101400 CLOSE 16
101500 108  IRECNO(22)=IRECNO(22)+1
—101600. ——READ{22=IRECND(22)-» 102 1 ENB=109-FTYR r L ID¥—
101700 IFCIIYR.NE.IFTYR)GO TO 108
101800 IFC(IIDY.NE.IFTDAY)GO TO 108

—101900~—-~—CLOSE -22--—
102000 110  IRECNO(23)=IRECNO(23)+1

102100 READ(23=IRECNO(23)»102,END=111) IIYR» I1IDY
~102200—— —IF-1 IYRyNEvIFTYR)}G0-T0—110—
102300 . IF(IIDY.NE.IFTDAY)GO TO 110
102400 CLOSE 23
-402500-113-- - -IRECND ¢ 24 »=TRECNO (247 +
102600 READ(24=IRECND(24)v102vEND—202)IIYRvIIDY
102700 IF(IIYR.NE,IFTYR)GO TO 113
--102800— ---—-IF-( IIDY-vNE+ IFTDAY)GO-TO- 113 ——————
102900 CLOSE 24
103000 Cx  PRINTX//yIRECNOsIIMyIIDsIIYRsIIDY
--103106-————PRINT#/7/» IRECNO e
103200 RETURN

103300 91 CALL ERROR(1)
—103400—92-—-CALL—-ERROR 2>
103500 293 CALL ERROR(3)
103600 94 caLL ERROR(4)
—103700--95———CALLERROR (11—
103800 96 CALL ERROR(12)
103900 97 CALL ERROR(13)
- 104900 -9° CALL--ERROR(1R)--cocmmmmcmmom o —_
104100 105 CALL _ERRORC1IS)
104200 107 CALL ERROR(16)
104300 109 CALL ERROR(22)
104400 111 CALL ERROR(23)
104500 202 CALL ERROR(24)
--104600———RETURN -

104700 END

104800 Cx b
~ 104900 CX

105000 Cx

105100 SURROUTINE ERROR(IEF) -
—105200-————COMMONZ/FIMEA—NDA' YR

105300 COMMON/ERR/ IRECND(25)

105400 IF(IEF.ER.0)G0 TO 10
-105500———~— FPRINTZ /v *ERROR——-WASUNABLE- TO—F—INB—W#WDR-—YE#R‘#—

105600 -IYRy“IN THE FILE NUMBER’sIEF

105700 PRINT//»‘THE RECORD NUMBER AT THE TIME WAS IRECNO(’sIEF,
—105800———— )=y IREENOD¢(IEF)—-

105900 PRINTX//» IRECNO

106000 10 LOCK 7
-106100——+L0CK—8

106200 LOCK 9

106300 LOCK 14
106400 - — ——£0EK—17
106500 LOCK 18
106600 LOCK 20
- 106700— LOCK-21
106800 LOCK 25
106900 LOCK 26

~107060-————+H0CK—27
107100 LOCK 28
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107200 LOCK 29
~ 107300 —-OCK—30~————-
107400 LOCK 31
107500 LOCK 32
—1+07600 LOCK-33
107700 LOCK 34
107800 . LocK 35
-—1079200--—--—- LOCK 39
108000 LOCK 40
108005 LOCK 41
—108067— LOCK—42-
108009 LOCK 43
108100 STOP
—108200 END
108300 Cx
108400 Cx
B560—C€%
108600 SUBROUTINE STGVOL(IBCsIECs»IBRyIERy IDCKyRESEL »OUTFLyZICEyBASELY)
108700 ~ COMMON/ERR/ IRECNO(23)
108800 —"COMMON/NVS/ NSySW(4)ySI1-t4)3 SEG(Sv20v2)vDAST¢7075rS) vIDP Sy ON—
108900 Cx
109000 Cx%%x READ A RECORD FROM THE STAGE OUTFLOW FILE.
—102100 -C¥¢— ————-~ = — - E b -
109200 REQD(1=IRECND(1)r1rEND=100)IIDYrIIYRrSTAGElDUTFL

109300 Cx CLOSE 1
‘109400—r——*—‘FDRHAT13XT!375X71"11XTPG'01!XrFﬁ‘O?‘

109500 IF(IIDY.NE,IDCK)CALL ERROR(1)
109600 IRECNO(1)=IRECNO(1)+1
—109700 ———— RESEL=(¢STAGE—BASELY) %01-3048 )—ZICE
109800 D0 3 K=IBCyIEC

‘109900 IF(K+EQ«12,0R.K.EQ.15)G0 TO 3
“110000———"IFIKSER.13)G0TO"S

110100 IF(K.EQ.16)G0 TO 15

110200 IF(K.ER.14.0R.K.EQ,17)G0 TD 30
110300 FRINT//:’ERROR-- IN THE ARGUMENT LIST-OF THE. STGVOL SUBROUTINE’
110400 =2’ WITH K=’sK

110500 CALL ERROR(O)

110600 100 CALL ERROR(1)

110700 3 . CONTINUE

110800 RETURN

—110900—LC%
—1FVTVO—W

111000 Cx¥% CALCULATE NEW VOLUMES FOR SEGMENTS.

111100 Cx
—+11200-5——D0-7 ~J=IBRvIER
111300 SEG(JrK-151)=SEG(JrKs1)
111400 ACCVOL=0.0
~111500—————DO—9- I=irEDP(I> -
111600 IF({DASI(I»1sJ).GT.RESEL)GO TO 11
111700 9 CONTINUE
— 141800~ - ————F=TDP<( )
111900 11 I=I-1 )
112000 ACCVOL=DASI(I-1s5yJ)
—112100 ——EF4DASI4Er2 »-)~ER +0+0) 60—FO-1 3
112200 GO TO 13
112300 Cx

—1Y2400 Chkk—CALCULATE -FHE—VOLUME—US ING--THE - E051—~LOST—ASSUHPJIDNr«—-———
112500 Cx
112600 Cx ACCVOL=ACCVOL+((10%XDASI(Is4rJ))/(DASI(I»3sd)+1)0%((
—142700-C¥% — —=~RESELXX (DASL(I+35J)41) ) =L DASIA I+ 1+ ) kX {DASI (I 235 J2413))
112800 Cx GO TO 8
112900 Cx k
—113000—CHkkR~—CALEULATE “VOLUME--USING-FHE- ARITHMATIC—ASSUMP FION —— — e
113100 Cx
113200 13 ACCYOL=ACCVOL+ (((DASI(Ivy35J)/2,0)¥RESELX%X2,0)+DASI(Ir4sJ)
—113300-————=KRESEL) — (L (DASIC I 7 35 J) /- 2+ Q) KDAS I { T-r- 1o 1 RK21HDAS I T s 4pd )k
113400 =DASI(Isisd))

113500 8 SEG(Jr13»1)=ACCVOL
- 1136007 — - —CONTINUE——-~~
113700 GO TO 3
113800 Cx
—143900 - EXkk— - CALCULATE - THE- SHRFACE- AREA—DL-I- AND—NEb-
114000 Cx
114100 15 DO 16 J=IBRvyIER
—-114200- ———SEG (JrK—1v1)=SEG{Iy Kyt ) ——-
114300 D0 17 KZ=1,IDP(J)
114400 17 IF(DASI(KZ»1,J).GT.RESEL)GO TO 19
—114500 ——KZ=IDFP{(J) — ——m-mme
114600 1% KZ=KZ-1
114700 IF(DASI(KngvJ) EG.0.,0)G0 TO 23

~114800-— —-— 60 FO 23- e —- - ——
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114900 Cx
115000 CXXX CALCULATED SURFACE AREA USING LOG-LOG ASSUMFTION.

—145100-CX-—--—
115200 Cx SEG(J:lévl) 10.0##(DASI(KZ-JvJ)#ALDGlO(RESEL)+DRSI(KZ;47J))
115300 Cx G0 TD 16

--115400-Ck -————~ — -
113500 Cxxx CALCULATE THE SURFACE AREA USING THE ARITHMATIC ASSUMFTION.
115600 Cx

-115700 23—-——SEGdeiér1)=DQSIGthSrJ)#RESEE+DASI4KZ¢49J4—
115800 16 CONTINUE
115900 GO TO 3

—116000 Ck-——--——= -
116100 CxkXx CALCULATE THE DELTA VOLUME OR DELTA SURFACE AREA.,
116200 Cx

—116300-30——110-31 J=IBR+IER
116400 31 SEG(JsyK»1)=SEG(JrK~191)-SEG(JrK-2+1)

116500 GO TO 3
—116600———— END——
116700 Cx
1146800 Cx
116200 - CX-- -
17000  SURRQUTINE EVAF
117100 COMMON/ERR/ IRECNO(235)
117200 COMMON/EVA/ EEsAyEVSUMyKEYEVFsEVAPM(12) yEVAPYR
117300 - COMMON/NVS/ NS»SW(4)sSL(4)ySEG(5920»2)yDASI(70+5s5)»IDP(5)sCNL
117400 COMMON/TIME/ NDAYsIYR
117500 ~COMMON7AIRTPFZIAVGAT
117600 DIMENSION DEUPTS(B)vUINDS(B)9ALPHA(6),BET(6)vHDNTH(IZ)
117700 DIMENSION MD(12)
~117800— - DﬂTﬂ_ﬂLPHﬂ15‘7OT¢.0070‘737f‘a;41v 1529 7=307437
117900 DATA BET/0.620,0.842y1.,107+1.459¢1.898+2.449/
118000 DATA MDNTH/B’-éOv?i'121v152;132r2131224r274r3057335:366/

—118100———DATAMD/I17v287y317vI0r31yI0r3ItrItvI0vItr30v3tH
118200 Cx IF(KEYEVP.LE. (NDAY+(IYR¥1000))) GD T0 10 g
118300 Cx L
118400~ Cx¥¥—-USE--THE -MONTH “8- EUAPORﬁTTON—RA?E—*O’EﬁbﬁﬁtﬂTE—tOSS—BUE—*B-EUAPT
118500 Cx
118600 17 IF(EVAPYR.EQ.IYR)GO TO 15
-118700 ~—— —PRINTX/#vEVAP YR EYRvIREENO 19 EVAPM
118800 READ(19=IRECNO(19)719vEND-99)EVAPYRvEUAPH
118900 Cx CLOSE 19
—119000-19— "~ FORMAT CI2v4Xv12F4+2Y

119100 IF (EVAPYR.LT.IYR)IRECNO(19)=IRECND(19)+1
119200 60 TO 17

—~119300—99——-CALL- ERROR (19
119400 RETURN i _ - _
119500 15 ICOFAC=0 '

- 119600~ ————TIDM=0
119700 IF(MODCIYRy4).EQ.0.0.AND.NDAY,GT.60) ICOFAC=1
119800 DO 23 IMN=1,12

—119900— ——IF-{NBAY—ICOFAE) v LT+ MONTH (I MNI)>-68—TF8—27
120000 23 CONTINUE . ‘: ’
120100 27 IF(MODC(IYR»4).EQ.0.0.AND.IMN.EQ. 2)IDM=1 - :

'—120“00*-“——‘—EV—EUﬂPNfiHN7#017?*0“0245*(*ﬂfoﬁN?+iﬂﬂ+#9ﬁﬂ66+———————

120300 EVFD=EVXB6400

120400 EVSUM=EVSUM+EVFD
—1-20500—60- F0—-155

120600 Cx

122700 Cx%X USE WIND SPEED» DEWPOINT» AND AIRTEMP TO CALCULATE DAILY EVAP.
-~120800 Chk———-— - —

120900 10 AVGDPT=0.0
121000 3 READ(4= IRECNO(4)vSOrEND=94)IIYRrIIDYvDEUPTS
--121100— 50— FORMAT (I 2y I Xy F3vBF 530

121200 IRECNO(4)=IRECND(4)+1

121300 IF(IIYR.NE.IYR.OR.IIDY.NE.NDAY)GO TO 3
~121400~Cx—CLOSE ~4-~

21500 D0 126 JJ=1,8

121600 126 AVGDFPT=AVGDFT+DEWPTS(JJ)
—1 21700 ————XPP T=(AVGDPT#8303—32+0) ¥5+079+0

121800 AVGWD=0.,0

121900 4 READ(11=IRECNDO(11)y60,END=95)IIYRyIIDY WINDS
—122000— 60— FORMAT(I2y 11X+ I3y BFS5,0) R

122100 IRECNO(11)=IRECNO(11)+1

122200 IF(IIYR.NE.IYR.OR.IIDY.NE.NDAY)GO TO 4
-122300 C¥%—-—CLOSE-11t --—

122400 DO 127 JJ=1+8

122500 127 AVGWD=AVGWDI+WINDS (JJ)
TT1226007 7 T XWIND=(AVGWD/B830)%0 3144 - —

122700 Cx FRINT//»IIDY s WINDS» AVGWD y XWIND
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122800 IF(IIDY.LT.1.UR.IIDY.GT.Sbb)PRINT!//r’JULIAN DAY ODUT OF BOUNDS’»,II

—122900 Y=
123000 IF(IIDY+LT+1.0R.IIDY.GT+366)STOP
123100 IF(IIDY.LE.183,AND.IIDY.GE.1)TW=-16,09+0,4221kKIAVGAT+0,1772%I1IDY

123200~ TIF(TIDY. LE+ 3667 ANDT TIDY S GETI84) TH=0-605+0- 2454X TAVGAT +0+1 125K ( 3=
123300 -1IDY) !
123400 Cx FRINTX//» IAVGAT»IIDY»TW

123500 IF(THWLT040)TW=0+0 --------
123600 EA=2.171BE+0BXEXF(- 4157.0/(XDPT+239.99))
123700 NN=TW/5.0%+1.0
123800 IF(NN.GT.6)FRINT//» "THE WATER TEMF. UAS OVER 35 ON®",IIDY,IIYR
123900 IF(NN.GT.6)NN=6
124000 ES=ALPHA (NN)+BET (NN)XTW
—124100y —IF(EA+GTES) -EA=ES
124200 IF(BB.NE.0,0)G0 TO 310
124300 FRINT//»‘ENTER IN THE COEFFICENT FOR THE RATE OF EVAFORATION’

—124400—CX———— REAIH10=17 504)—(FEFLE( LIy b=ty Sy A (TETLE (B vt=&r 1 O BB—— ———
124500 Cx CLOSE 10
1244600 504 FORMAT(S5A4,E10.0510Xy5A45,E10.0)

—i24700-C——BR=i64E—~09
124750 BB=1,56E-0%
124800 Cx ~ BB=1,42E-09

—124850-Ck ———BB=2745E-09
124860 Cx A=1,250E-0?

124900 PRINTX//yBBsA
—125000—310-—EV={ XWINEBKBE+AI Kk (EG-EA)-
125100 EVPD=EVX86400
125200 EVSUM=EVSUM+EVPD
-125300-€ i s
125400 cxxxt WRITE OUT THE ACCUMLATED EVAF. IN METERS AND EVAP. RATE M/S.
125500 CxX )
—125600- 155 _DO—154 K=1sNS_—
125700 SEG(Ky1151)=EVK(SEG(Ks15s1)+(SEG(Ks1751)/2))
125800 IRECND(14)=IRECNO(14)+1

—125900——————HRTERL FREVP DK (4 SEG (K715 r1I+SEG (vt 6+ 1) 3/ 2v0
126000 154 WRITE(14=IRECNO(14)s152,END=98)IIYR»IIDYyKrSEG(Kr11s1)»EVSUMsEVFDy

126100 ~IAVGAT»WTERLT
—1+26200—+52——FORMAT (127 F3+vI1vE10¢ 4y 2F8+3vI3»rFE+OD
126300 RETURN

126400 94 CALL ERROR(4)
—126500-95——EALL—ERROR¢11>
1264600 98 CALL ERROR(14)

126700 RETURN
—126800———ENP— -—
126900 Cx
127000 Cx
—127400-Ek—— -
127200 SUBROUTINE PRECIP(ZICEsZOICE)
127300 COMMON/ERR/ IRECND(25)
127400 ——COMMONZNUSNS75U A >y 5L 43 7 BEB (5 20523 DABE70557 52 FP5)» CN——
127500 COMMON/TIME/ NDAY»IYR
127600 COMMON/AIRTP/IAVGAT
~-127700——————DIMENSION-TYPE (47 yEAIRTX (8 )y IATRTH B —————
127800 DIMENSION SDO(36)
127900 DATA DASH» ISNOWyAIRDO/ ‘=7 5050.0/
~128000—-——DATA—SDO A4 v1br13+77 9 13+40 1130571 2+720712v 275 12+ 06911 26+ 1147
128100 ~11,19,10.92510.67710,43710.2019.9879:7659.56+9.3719.1879,0118.84,
128200 -8.6878.53,8.38/8.25¢8.1177.99:7:8617.75¢7:6417.,53/7.42/7.3247.22,
—128300————"=7,13y7:08/ ~— - — -
128400 Cx
128500 Cx¥x FIND A VALUE FOR TODAY'S PRECIPITATION.
-128600- Gk - -
128603 IF(ZICE.6T+0.0,0R,Z0ICE.6T.0,0)CLOSE 2
128605 IF(ZICE+GT+0,0,0R.ZOICE.GT+0,0)CLOSE 12
128607 ————TF (ZICE . BT+0+0% OR+ZOICE+ 6T #0507 66—T0-300—
128700 READ(2=IRECNO(2) »30,END=192) IIM» 11Dy IIYRyPRECF» TYPE

128800 Cx CLOSE 2
—128900-30- — FORMAT(3IF2vy3IXvF5:274C1>—

129000 DO 201 IKK=1,4

129100 IF(TYPE(IKK) +EG.96.0)60 TD 102
—129200-201 - CONTINUE-- —

129300 60 TO 103 :

129400 107 PRINT//»“RAINFALL IS DISCONTINUOUS ON»s’sNDAY»’ DAY ‘,IYR»
-129500 -’ YEAR IN BOTH FRECIP FILES, ENTER IN A REAL VALUE’

122400 FRINI//: ‘F4.2 FOR_FRECIFITATION ON THAT DAY OR 6 NEGATIUE':

129700 -’ NUMBER WILL STOF THE PROGRAM.’

129800 FRINT// 5/ —===—= >

129900 REAL(Sy110) FRECF

130000 110 FORMAT(F4.2)
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—130100-——FRINTK/77FRECF =TT
130200 IF(PRECF.GE.0.0)G0 TO 103

130300 PRINTX//» "ERROR IN ENTRY *» PRECP
~130400 "~ ———CALL ERROR(O) ——
130500 102  REAL(12=IRECNO(12)y30yEND=96)IIMyIIDsIIYRyFRECFsTYPE
130600 Cx CLOSE 12

—130700-— DO -202 IKK=1v4

130800 IF(TYPE(IKK) .EQR.96.,0)G0 TO 107

130900 202  CONTINUE
—131000 103 - —TIDY=JULTIAC(TIMFIIByIIYRY— _— -

131100 300 IRECND(2)=IRECND(2)+1

131200 IRECNO(12)=IRECNO(12)+1
--131300—Cx
131400 CxxXx FINDING A DAILY AVERAGE AIR TEMP.
131500 Cx ‘
131600 " TAVYGAT=0:+0 e
131700 READ(3=IRECNO(3) y40END=93)IIYRs IIWK» (CIAIRTX(JT) » IAIRTM(JIT) ) »
131800 =JT=1,8)

~£31900—CXk-— —CLOSE-3—--— ——-—
132000 40 FORMAT(2Xs21251613)

132100 IF(IIWK.LE.8)ICOFAC=0

—132200 — - IFCIIWKBE+9)>ICOFAC=1
132300 IF(ITWK+GE+10+AND. (IYR.EQ. (IFIX(FLOAT(IYR)/4.0)%4)))ICOFAC=2
132400 IDYWK=(NDAY-C(((IIWK-1)%7)+ICOFAC))

132500 (FAIRTMCEDRYUN ) s EG P2 P+ OR- A IRTHCIDYUK )5 EG P99 60— F 12—
132600 IAIRMT=IAIRTM(IDYWK)

132700 IAIRXT=IAIRTX(IDYWK) . .
'tB"Boo—C*———‘PRrNT*f/T‘FftE“i‘TIYRVIiHKriAiR?XTIQ&RTHT§ﬂ¥U&rTEOFQG*————-————-——
132900 Cx PRINTX//s IAIRXTy» IAIRMT

133000 GO TO 113
—133100—1-+5—PRINTZ /v MAXIMUM -AER—TFEMP—='+ I AIRTX- (YK —m08 8 — ———— ————
133200 FRINT//» ‘MINIMUM AIR TEMP =‘»IAIRTM(IDYWK)
133300 ' FRINT//» ‘MISSING A MINIMUM AIR TEMFs OR MAXIMUM AIR TEMP.’»
"133400 "~ —="""0ON DAY~ yNDAYy~* ~“YEAR “y IYRy “+ —ENTER -IN -TWO-INTEQGERS *———————-—
133500 FPRINT//y’'TEMPERATURES ARE IN DEGREES F.’
133600 PRINT//y’IN THE FORMAT (2I3)» MAX AND THEN MIN AIR TEMP.’
- 133700 ———— PRINT//v»“FOR- THAT DAY--OR- h—f—??r—99+—T6-END—?HE—PROGR&H‘————————-—
133800 PRINT// 9 ======
133900 READ(S»éOO)IAIRXTvIAIRHT
134000 600" “FORMAT(2I3) -~ T T e
134100 IF(IAIRXT.EQ.-?9)CALL ERROR(S)
134200 PRINT//:IAIRXT:'AND'vIAIRMTr'UERE THE ENTERED TEMPS.’

—134300——————60-F0-143 —— bl
134400 112 READ(13=IRECNO(13)»40+END=97)IYRy ITWK» ( (TAIRTX(JT) s IAIRTHCJT)) s
134500 =JT=1,8)

134600 Cx— —CLOSE~ 13-~ ——-—-

134700 IF(IIWK.LE.B8)ICOFAC=0

134800 IF(IIWK.GE.?)ICOFAC=1

‘134900-———- IFCIIWK+BE+ 10 vANDs CIYRVEQ+ C IFIX(FLOATCIYRI7/40 )4 ICOFAC=2——
135000 IDYWK=(NDAY-(((IIWK-1)%7)+ICOFAC))

135100 IFC(IAIRTM(IDYWK) .EQ.?99. OR.IAIRTX(IDYUK).EO.???)GD TO 115
135200 "TAIRMT=TAIRTM(IDYWKY -~ -

135300 IAIRXT=IAIRTX(IDYWK)

135400 Cx PRINTX//yFILE 13’sIYRyIIWK,IAIRTXyIAIRTMy IDYWKs» ICOFAC
135500~ 113 IFCIDYWK VEQ8)IRECNDO(3)=IRECNO¢3) +1

135600 IF(IDYWK.EQ.8)IRECNO(13)=IRECNO(13)+1

135700 IF(CIIWK.NE,8+AND. IIWK.NE+9) . AND+ IDYWK.EQ: 7) IRECND (3)=IRECNO(3) +1
13500~ ~-~IFTCIIWKTNE+B% ANDS TTWKSNET9)sANDTIDYWKTER « P X IRECNOt 13 y=IRECNO 13+
135900 -1

136000 IF((IIWK.EQ+9+AND. (IYR.NE+IFIX(FLOAT(IYR)/4,0)%4)) .AND, IDYWK.EQ.
136100 ~7) IRECNO{ 3= IRECND ¢ 31 - ommmmmmmmom  omommmmme oo

136200 IF((IJWK.EQ.P. L3 ND . IDYWK.EQ,
136300 =7)IRECNO(13)=IRECNO(13)+1

136400 IAVGAT=FLOAT(IAIRXT+IAIRMT) /2.0
" 136500 IAVGAT=(IAVGAT-32.0)%5.,0/9.0
136600 IF(IAVGAT.LE.O)ISNOW=1 .
—136700-—— —AF(ZICE+GT+0+ 0 AN ZO IEE 6T 0060701 24¥— —————
136800 IF(PRECP.LE.0.0)G0 TO 123
136900 IF(IAVGAT.LE.0.0)AIRDO=0.0
137000 ———IF CIAVBAT +LEF0+O)YB0-TO-123
137100 AIRDO=SDO(IAVGAT)

137200 123 DO 127 J=1,NS
—137300——5E6 GIv 4 r1)=( SEG{I 15 v 1) H(SEGCI 917 » 1) /2 O KRRECRRO- 02544864000
137400 DELTFC=SEG(Jr4ar1)
137500 127 WRITE(8,125)IYRyNDAYyDELTPCy IAVGAT yAIRDO» ISNOW
~137600 125 FORMATCI2vI3VETO+4vI3vFS.2vit) —_

137700 RETURN
137800 124  ISNOW=0 .
~137900-——- —HELTFCS0 ¢ 0— -——

138000 AIRDO=0.0
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138100 DO 128 J=1+NS
<~138200—128—-"HRI¥E(87125+IYRrNDAYrDELTPGvIﬁVGﬂTrﬁIRDDrISNDum--—————~———"———~:~

138300 RETURN

138400 93 CALL ERROR(3)

—138500-26-—— _CALL-ERROR(12)- ———— ____
138600 97 CALL ERROR(13)
138700 192  CALL ERROR(2)

~—138800———-—RETURN --—-- ———

138900 END

139000 Cx ’

129400~ Ck—-

139200 Cx

139300 $SET FREE .
-T39400‘———'-mSUaRBUFINE‘CONVRT‘(INrﬁkPHﬂdevNUHﬂERmEFﬁﬂG)———-——

139500 DIMENSION ALPHA(IN)
139600 REAL NUMBER (JN)

-1 39700— BATA-NEGAZE0 /-
13?800 REAL NUMB
139900 LOGICAL DFLAGyEFLAG

~140000-PATA-PERIOD/ZAB7 y COMMAY/ Z607 v BLANK/ Z40 £y DASHAZ&04 —_
140100 REAL NUM(10)/ZFOyZF1+ZF2yZF3+ZFA»ZF5+ZFb69ZF79ZFByZF9/

140200 EFLAG=.FALSE.

—3+40300--BFLAG= FALESE+—

140400 INDEX=0

140500 DCOUNT=1
~140600—-NEBONE= t-~——— e —

140700 NUME=0

140800 IF(IN.EQ.B0)BO0 TO 102
—~140900 ——DO-25—J=19JIN——

141000 25 NUMBER(J)=0.0
141100 102 DO 100 I=1,IN

141200 —————IF ¢ALPHA(I ) EQ DASH)»G0-TO- 1000 v
141300 IF(ALPHA(I).EQ.BLANK.AND.I.EQ,IN) GO TO S0
141400 IF(ALFHA(I).EQ.BLANK) GO TO 100

—141500— ——IF<ALPHA (I)-. EQ . COMMA )»—G0 -TB-50 -
141600 IF(ALPHA(I) .NE.NEG) GO TO 20
141700 NEGONE=-1

—141800-———G0- F0 -100
141900 20 IF (ALPHA(I) .NE.PERIDD) GO TO 30
142000 DFLAG=, TRUE.

~+42100————————50- F6—100— .
142200 30  IF(DFLAG) DCOUNT=DCOUNT+H1

142300 NFLAG=99
~142400——--—D0 40 K=1v10 —— —

142500 40  IF(ALFHA(I).EQ.NUM(K)) NFLAG=K

142600 IF(NFLAG.GT.10) GO TO 1000

142700 NUMB=NUMR+(NFLAG-1) - - U
-142800______ NUMB=NUMBX10

142900 GO TO 100
143000 S50 INDEX=INDEX+1

143100 IF(INDEX.GT.JN) RETURN
143200 NUMB=NUMBR/10%¥DCOUNT
—H3IZ00——-—NUMBER ¢ INBEX>=NUMEXNEBONE-
143400 IF(IL,EQ.IN) RETURN . o s
143500 - NUMBR=0 B i

143400~ NEGONE=1-—~—- —
143700 DFLAG=.FALSE.
143800 DCOUNT=1

—143906—100--CONTINUE:
144000 1000 EFLAG=.TRUE.
144100 RETURN

144200 -END —— == e
+
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APPENDIX B

Listing of the computer program called QUAL/RES.




SFIL
100
200
300
400
500
600
700
800
200
1000
1100
1200
1300
1400
1500
1600
1700
1800
1900
2000
2100
2200
2300
2400
2500
2600
2700
2800
2900
3000
3100
3200
3300
3400
3500
3600
3700
3800
3900
4000
4100
4200
4300
4400
4500
4600
4700
4800
4900
5000
5100
5200
3300
5400
5500
5600
5700
5800
5900
6000
6100
6200
£300
6400
6500
46600
6700
6800
6900
7000
7100
7200
7300
7400
7300
7600
7700
7800
7900
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E (10084)QUAL/RES ON FACK

$RESET FREE

$SET LINEINFO
CxCCCCcCcccecceeceeeeeecceocCtCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCeeee

Cx

Cx THIS FROGRAM TAKES A SITE WITH ITS QUALITY AND

Cx QUANITY DAILY FLOW DATA AND INTERPOLATES DAILY QUALITY
Cx WHICH IS USED TO CALCULATE LOADING ON A SAMFLE DATE»
Cx MONTHLY, SEASONALLY», ANII ANNUAL BASIS.

Cx FEB. 77 J. VENNIE

CxCCCCCCcCcccccececccccecececceceeeecocecececececccccccceccccecceeececeeecoecoceecceeeceeeee

FILE 1(TITLE="(10007)AVG/TOF/QUALITY® yKIND=PACKsMAXRECSIZE=14,
~BLOCKSIZE=420)

FILE 2(TITLE="(10007)AVG/TOF/DATES® yKIND=PACKs»MAXRECSIZE=14,
~BLOCKSIZE=420)

FILE &(KIND=REMOTE»MAXRECSIZE=22)

FILE 7(TITLE="QUAL/DIRECTLOAD®" »KIND=PACKsMAXRECSIZE=14,BLOCKSIZE=420)

FILE S8(TITLE="(10084)STAGEVOLUMEOUTPUT®»KIND=FACKsMAXRECSIZE=14+BLOCKSI
-ZE=420)

CXFILE 9(TITLE="EP/SAMPDATESUMMARY® yKIND=PACK»MAXRECSIZE=1i4,

Cx 1BLOCKSIZE=420)

CXFILE 9(KIND=PRINTER)

FILE 10(TITLE="EF/MONTHLYSUMMARY®»KIND=PACK»MAXRECSIZE=14,
1BLOCKSIZE=420)

CXFILE 10(KIND=PRINTER)

CXFILE 11(TITLE="EP/SEASONSUMMARY"sKIND=FACKsMAXRECSIZE=14,

Cx 1BLOCKSIZE=420)

CXFILE 11(KIND=PRINTER)

CXFILE 12(TITLE="EFP/ANNUALSUMMARY " ,KIND=PACK»MAXRECSIZE=14,

Cx 1BLOCKSIZE=420)

CXFILE 12(KIND=PRINTER)

FILE 13(TITLE="MINTAPE/LOAD®,KIND=PACKsMAXRECSIZE=14,
~BLOCKSIZE=420)

CXFILE 14(KIND=PRINTER)

FILE 15(TITLE="QUAL/POINTER®»KINN=PACKsMAXRECSIZE=14yBLOCKSIZE=420)

FILE 16(TITLE="EP/LOADING/DAYRATES® sKIND=PACKsyMAXRECSIZE=14,
~BLOCKSIZE=420)

FILE 17(TITLE="EP/AUTODATA/DAILY®sKIND=PACKyMAXRECSIZE=14,
~BLOCKSIZE=420)

Cxx%

Chxx FUNCTION SUBFROGRAM

C ROUTINE TO CONVERT CONVENTIONAL DATE TO JULIAN DATE

[02.2.3 §

FUNCTION JULIA(MONTHsIDAYsIYEAR)

DIMENSION IADD(12)

DATA IADD/0»31,59,90,120,151,181,212+243,273,3045334/
LEAFP=0

IF(C(FLOAT(IYEAR)/4,0)-FLOAT(IYEAR/4) .EQ.0,000) LEAP=1
IF(MONTH.EQ.1) JULIA=IDAY

IF(MONTH.EQ.2)JULIA=IDAY+31

D0 20 I=3,12

IF(MONTH.EQ.I) JULIA=IDAY +IADD(I)+LEAP

20 CONTINUE
RETURN
END
Chxx )
Cx%x%x MAINLINE EP/LOADING
Choxk

DIMENSION SPOT(3)sIDATA(3)sDATAC11)5ID(7)»VALUE(7) »PRINT(20)
DIMENSION SITE(3),WRDATA(100r17),DATAL1(18)

DIMENSION DIRECT(1500r,22)rISAMP(3,12)y AMSEAM(4,12,3)sABLKLN(20)
DIMENSION ZDATE(2),RATE(11)sILIM(11)yWHATBD(20)SAMPLE(3,12)
DIMENSION ANNUAL(4,12,3)s SEASON(4)»AMONTH(12),SEANAM(S)
DIMENSION AMNAME(13)yAYNAME(4),JIDAY(13),1ID0(6)

DIMENSION AMONTL(12)sSEASOL(4)sNZERD(3)

DIMENSION FPTD(10)»,ZVOL(3)

INTEGER DAY»YRyTIMEsW1sW2,CLOUD

REAL ICEsNH4yNNyKN

EQUIVALENCE (IDATA(1)sMO)

EQUIVALENCE(IDATA(2) yDAY)

EQUIVALENCE (IDATA(3)»YR)

EQUIVALENCE (DATA(1),00)

EQUIVALENCE (DATA(2),COND)

EQUIVALENCE (DATA(3)yBODS)

EQUIVALENCE(DATA(4)»0FD4)

EQUIVALENCE (DATA(S)»TFD4)

EQUIVALENCE (DATA(6)»ORGP)

EQUIVALENCE (DATA(7)»sNH4)

EQUIVALENCE (DATA(B)»NN)

EQUIVALENCE (DATA(9)sKN)
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8000 EQUIVALENCE (DATAC10)sTIN)

8100 EQUIVALENCE (DATA(11)sTON)

8200 DATA JIDAY/05,31,59,90,1205151,181,212,243,273,30493349366/
8300 DATA AYNAME/ 197479719759 °197679°1977/

8400 DATA ABLKLN/20%‘ ‘/

8500 DATA AMNAME/JAN. ‘s ‘FEB. "9 "MAR. s "APR. ‘v "MAY 'y “JUNE“» “JULY "y
8600 - ‘AUG.’s’SEPT.’»’0CT+’9’NOV.’s'DEC. 'y END.’/

8700 DATA AMONTL/31560991:1219152,182+213,2445274y30593359366/
8800 DATA SEASOL/60v121,274,335/

8900 DATA AMONTH/315599909120915151819212,243,27373049334y365/
9000 DATA SEASON/S59+120,273,334/

9100 DATA SEANAM/‘WINTER’»‘/SFRING’y‘SUMMER’»‘FALL’» "END o/
9200 FRINT//y’ ENTER THE SITE AT WHICH THE LOADING S TO BE’
2300 PRINT//y’ CALCULATED., DID YOU REMEMBER TO SET UF AN’

9400 PRINT//9‘ ASSOCATED DAILY FLOW FILE?’ )

9500 PRINT//y‘ ENTER THE SITE WITH AN (2A2yA1) FORMAT. "’

9600 READ(Ss1) SITE

9700 1 FORMAT(A2,A27A1)

2800 IDO(1)=1

9900 PRINT//y»* - ¢

10000 9251 PRINT//»/ENTER THE VOLUME YOU WILL BE USING °TOP®,°MID®,°BOT®’
10100 READ(S5,9250) IWV

10200 9250 FORMAT(A3)

10300 IF(IWV.EQ."TOP® .OR.IWV,.EQ, *MID® ,OR. IWV.EQ,"BOT*)GO TO 9252
10400 GO TO 9251

10500 9252 IF(IWV.EQ.°TOP®)IWNV=1

10600 IF(IWVL.EQ, "MID®)IWNV=2

10700 IF(IWV.EQ."BOT")IWNV=3

10800 ASDT="NO ’

10200 IFILE = 1

11000 Id=0

11100 IRECNO = 0

11200 Cx%x
11300 C READ A WATER QUALITY SAMPLE RECORD...

11400 CxxxX

11500 100 IRECNO=IRECNO+1

11600 READ(2=IRECNOs160yEND=900) (IDATA(K) rK=1,3)
11700 READ(1=IRECNOs1561sEND=162) (DATA(K) rK=1s11)

11800 160 FORMAT(312)

11900 161 FORMAT(11F7.3)

12000 GO TO 163

12100 162 PRINT//»’ERROR IN THE INPUT DATA FILES. MAKE SURE THE DATES OK.’
12200 STOP

12300 163 CONTINUE

12400 Cxx%xxXx

12500 C WRITE THE DATA INTO THE WQDATA ARRAY

12600 CxXxxx

12700 IJ=IJ+1

12800 D0 6 J=1,3

12900 INDX=J+3

13000 6 WADATACIJy INDX)=IDATA(J)
13100 no 7 J=1,11

13200 INDX=J+6

13300 7 WADATA(IJ» INDX)=DATA(J)
13400 GO TO 100

13500 Cxxx

13600 C WRITE OUT A LINE IF THERE IS AN ERROR IN IT.o.
13700 CXxkx

13800 800 BACKSPACE IFILE

13900 READ(IFILEyB25)PRINT
14000 825 FORMAT(20A4)

14100 WRITE(6y850)PRINT

14200 850 FORMAT(1HO, 'EXECUTION ERROR ENCOUNTERED ON THE FOLLOWING CARD’/
14300 F 1H0,20A4)

14400 GO TO 100

14500 Cx%x

14600 C GO ON TO THE NEXT WQ FILE
14700 Cxokxk

14800 Cx900 IFILE=IFILE+1

14900 Cx IRECNO=0

15000 Cx IFC(IFILE.LT.4)GO TO 100
15100 900 CONTINUE

15200 CLOSE 1

15300 CLOSE 2

15400 CxXxx%

15500 Cxx% CHECK WQDATA FOR FIRST DATE
15600 Cxxx

15700 FRINT//»‘THE NUMBER OF SAMPLES FOUND FOR THIS SITE ='5IJ
15800 JDAYFT=JULIA(WADATA(1+4) yWQDATA(1s5) »WADATA(1+6))

15900 JDAYLT=JULIA(WADATA(IJ»4) »WADATA(IJ»S) »WADATA(IJ6))
16000 ICNT=0

16100 Cx PRINT/»’ WQDATA='»WADATA




16200
16300
16400
16500
16600
16700
16800
16900
17000
17100
17200
17300
17400
17500
17600
17700
17800
17900
18000
18100
18200
18300
18400
18500
18600
18700
18800
18900
19000
19100
19200
19300
19400
19500
19600
19700
19800
19900
20000
20100
20200
20300
20400
20500
20600
20700
20800
20900
21000
21100
21200
21300
21400
21500
21600
21700
21800
21900
22000
22100
22200
22300
22400
22500
22600
22700
22800
22900
23000
23100
23200
23300
23400
23500
23600
23700
23800
23900
24000
24100
24200
24300
24400
24500
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Caxx
CxXX FIND LENGTH IN DAYS OF DIRECT ARRAY.
Cxxx
IF(WADATA(IJy &) JEQ.WADATA(L1y6) ILIMIT=(JDAYLT - JDAYFT)+1
IF(LIMIT.GT.1300)STOF
IF(WADATA(IJ»&)Y-WADATA(1s6)ER.1.0) GO TO 405
IF(WADATA(IJ»4)-WANATA(156).EQ.2,0) GO TO 405
IF(WADATA(IJs4)—-WADATA(156).EQ.3.0) GO TO 405
IF (WADATA(IJré6)-WADATA(17&) sLT.0.0.0R. WADATA(IJ»6)~WADATA(L156)
- +GT+3.0) GO TO 409
- YEAR=364S
IF(MOD(IFIX(WADATA(1,4))74).EQ.0)YEAR=366
GO TO S0S
409 WRITE(6y499)
499 FORMAT(’ ‘»’STOP..BECAUSE COULD NOT DETERMINE THE PROFER LIMIT FOR
- DIRECT ARRAY’)
Cxk¥
STOFP
CRAkx
405 CK=IFIX(1900,0+WADATA(1,6)/4.0)%4,0
YEAR=365
IF(CK.EQ. (WADATA(1,6)+1900)) YEAR=366
CK=IFIX((1900.0+WADATA(146)4+1.0)/4.0)%4.0
SDYEAR=365
IF(CK.EQ. (WADATA(1+4)+1901))SDYEAR=366
CK=IFIX((1900,0+WODATA(1,6)+2.0)/4.0)%4.0
TDYEAR=345
IF(CK.EQ. (WADATA(1,6)+1902)) TDYEAR=366
IF(WADATA(IJr6)-WADATA(196) sEQ.1,0)LIMIT=((YEAR-JDAYFT) +
-JOAYLT) +1
IF(WADATA(IJ>6)-WADATAC196) EQ.2,0)LIMIT=((YEAR-JDAYFT) +
-SDYEAR+JDAYLT) +1
IF(WADATACIJ» &) -WADATA(L56) sEQ.3.0) LIMIT=((YEAR-JDAYFT) +
-SDYEAR + TDYEAR + JDAYLT) + 1
Caxx
Cx%x LABEL THE DATES IN DIRECT ARRAY
Crxkk
505 CONTINUE
PRINT//»‘ COUNTER FOR THE TIME DIRECT ARRAY =‘sICNT
FRINT//»* FIRST DATE IN THE TIME DIRECT ARRAY =‘,JDAYFTy’YR=’,UWQDA
-TA(1+6)
PRINT//y‘ NUMBER OF DAYS IN THE FIRST YEAR =’»YEAR
PRINT//y’ NUMBER OF DAYS IN THE TIME DIRECT ARRAY =‘»LIMIT
DD 411 KI=JDAYFT.YEAR
ICNT=ICNT+1
DIRECT(ICNT»1)=UADATA(1,6)
DIRECT(ICNT»2)=KI
411 CONTINUE
IF(ICNT.EQ.LIMIT) GO TO S00
FRINT//»* NUMBER OF DAYS IN THE SECOND YEAR =‘»SDYEAR
DD 413 KI=1,SDYEAR
ICNT=ICNT+1
IF(ICNT.GT.LIMIT) GO TO S00
DIRECT(ICNT»1)=WADATA(1+6)+1.0
413 DIRECT(ICNT»2)=KI )
PRINT/»‘ JDAYLT=’sJDAYLT» ICNT='»ICNT
PRINTX//y TOYEAR7WADATA(IJy6)
IF(TDYEAR.EQ.0.0) GO TO 7000
DO 414 KI=1,TDYEAR
ICNT=ICNT+1
IF(ICNT.GT.LIMIT) GO TO 500
DIRECT(ICNT»1)=WADATA(1+6)+2.0
414 DIRECT(ICNT»2)=KI
7000 DO 415 KI=1,JDAYLT
ICNT=ICNT+1
IF(ICNT,.GT.LIMIT)GO TD 500
DIRECT(ICNT»1)=WADATA(IJs6)
415 DIRECT(ICNT»s2)=KI
Chxk
Cx .
Cxik MOVE ALL THE MEASURED DATA POINTS IN THE WGDATA ARRAY INTO DIRECT A
Cx
Cx%xXx INDICATOR: O=SIMULATED 1=MEASURED (COLUMNS 13-22)
Cakoxx
S00 DO 525 IK=1,1J :
ADAY=JULIA(WODATACIK»4) yWADATACIK»S) »WADATACIKY&))
DO S06 IZ=1,LIMIT
IF(DIRECT(IZr1).NE.WADATA(IKs6)) GO TO 506
IF(DIRECT(IZ,2).NE.ADAY) GO TO 506
Cxxx
Ckxx MOVE DATA
CxX% WHERE IY=1=D0» 2=COND, 3=BODSs 4=0F04r, 5=TP04s 4=0RGFs 7=NH4»
Cxxk 8=NNy 9=KN» 10=TIN, 11=TON
Cxokxk



24600
24700
24800
24900
25000
25100

25200

25300
25400
25500
25600
25700
25800
25900
26000
26100
26200
26300
26400
26500
26600
26700
26800
26900
27000
27100
27200
27300
27400
27500
27600
27700
27800
27900
28000
28100
28200
28300
28400
28500
28600
28700
28800
28900
29000
29100
29200
29300
29400
29500
29600
29700
29800
29900
30000
30100
30200
30300
30400
30500
30600
30700
. 30800
30200
31000
31100
31200
31300

31400

31500
31600
31700
31800
31900
32000
32100
32200
32300
32400
32500
32600
32700
32800
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DO S07 IX=3,11
IF(IX.EQ.3)IY=1
IF(IX.EQ.4)IY=3
IF(IX.EQ.5)IY=4
IF(IX.EQ.6)IY=5
IF (IX.EQ.7)IY=6
IF(IX.EQ.8)IY=7
IF(IX.EQ.9)IY=8
IF(IX.EQ.10)IY=9
IF(IX.EQ.11)IY=11
IF (WADATACIKy IY46) .EQ.0.0)WADATA(IK» IY+6)=0.000001
DIRECT(IZyIX)=WADATACIKyIY+4)
IF (WODATACIKyIY46) .EQ.-88,888)PIRECT(IZyIX)=0.0
507 IF(WADATACIKsIY+4).NE.-88.888)DIRECT(IZ,IX+10)=1.0
GO TO S25
506 CONTINUE
WRITE(6,509)ADAY yWADATACIKs6) s (WADATA(IKs IKKX) » IKKX=476)
509 FORMAT(’ ERRORy DID NOT FIND THE JULIAN DATE IN THE DIRECT ARRAY
- TO ENTER QUALITY FROM WQDATA ARRAY’s/»10Xy‘WODATA DATE=’sF4.0s
-“YEAR="yF5.,0+3(3XsF3.0))
CHKX
STOP
CREX
525 CONTINUE
Ccx
Cxx%x MOVE AUTOMATIC SAMPLER DATA INTO TIME DIRECT ARRAY.
Cx
IF (ASDT.EQ.°NO*)GO TO 9270
IASCT=0
9265 IASCT=IASCT+1
READ(17=IASCT»160sEND=9264)SPOT»NUM» IDATA» DATA» NOADD
cx PRINTX//ySPOT»NUM» IDATA» DATA» NOADD
ITDAY=JULIACIDATA(1)» IDATA(2) » IDATA(3))
DO 9266 1Z=1,LIMIT
IF(DIRECT(IZ»1).NE.IDATA(3))GO TO 9266
IF(DIRECT(IZs2) .NE.ITDAY)GO TO 9266
GO TO 9267
9266 CONTINUE
PRINT//»’ ERRORXXXXkk COULD NOT FIND AUTOMATIC SAMPLE DAY’
PRINT*//»IDATAC1)yIDATAC2) » IDATA(3) »ITDAY,’IN THE DIRECT ARRAY’
GO TO 9265
9267 ZMAX=AMAX1(DIRECT(IZ»13)sDIRECT(IZ»14)»DIRECT(IZ+15)sDIRECT(IZ,
~16)»DIRECT(I1Z»17) yDIRECT(IZ+18) yDIRECT(IZs19)»DIRECT(IZ,20)
-DIRECT(IZy21))
IF (ZMAX.GT.0.0)GO TO 9245
DO 9268 IX=3,11
IF(IX.EQ.3)IY=12
IF(IX.EQ.4)IY=13
IFCIX.EQ.S)IY=14
IF(IX.EQ.6)IY=15
IF(IX.EQ.7)IY=16
IF(IX.EQ.8)IY=10
IF(IX.EQ.9)IY=17
IF(IX.EQ.10)IY=18
IF(IX.EQ.11)IY=15
IF (DATA(IY).EQ.0.0)DATA(IY)=0.000001
DIRECT(IZ,IX)=DATACIY)
IF(DIRECT(IZyIX) NE.=8.,0)DIRECT(IZ»IX+10)=1,0
IF (DIRECT(IZyIX).EQ.-8.0)DIRECT(IZ»IX)=0.0
9268 CONTINUE
DO 9269 IX=3,4
IF(DIRECT(IZ»IX).EQ.~0.8)IRECT(IZ,IX+10)=0.0
9269 IF(DIRECT(IZ»IX).EQ.-0.8)DIRECT(IZ,IX)=0.0
Cx PRINT®//yDIRECT(IZy11)yDIRECT(IZ»6) yDIRECT(IZ»21)DIRECT(IZs16)
Cx -DIRECT(IZy15) yDIRECT(IZy5)
IF(DIRECT(IZ,21).EQ.0.0)G0 TO 9265
IF(DIRECT(IZr21) .EQ.1.0,AND.DIRECT(IZ»11).LT,0,0)DIRECT(IZr11)
-=DIRECT(IZ,11)%(-1.0}
IF(DIRECT(IZ»6).LT.0.0)DIRECT(IZy16)=0.0
IF(DIRECT(IZs6).LT.0.0)DIRECT(IZ+6)=0.0
IF(DIRECT(IZ»14).EQ.0.0)G0 TO 9265 :
IF(DIRECT(IZ»21).EQ.1.0.AND.DIRECT(IZ+15).EQ.1,0)DIRECT(IZs11)=
-DIRECT(IZ»11)+DIRECT(IZ,S)
IF(DIRECT(IZ»15) .ER.0.0+AND.DIRECT(IZy21).ER.1.0)DIRECT(IZs11)=
-0.0
IF(DIRECT(IZ»15).EQ.0.0.AND.DIRECT(IZ»21).EQ.1,0)DIRECT(IZs21)=
-0.0 ;
GO TO 9265
9264 PRINT//»’ EF 6 AUTOMATIC SAMPLER DATA INSERTED INTO DIRECT ARRAY'
9270 CONTINUE
CLOSE 17
cx PRINT/»’ DIRECT=‘,DIRECT
CRRX




32900
33000
33100
33200
33300
33400
33500

33600

33700
33800
33900
34000
34100
34200
34300
34400
34500
34600
34700
34800
34900
35000
35100
35200
35300
35400
35500
35600
35700
35800
35900
36000
36100
36200
36300
36400
36500
36600
36700
36800
36900
37000
37100
37200
37300
37400
37500
37600
37700
37800
37900
38000
38100
38200
38300
38400
38500
38600
38700
38800
38900
39000
32100
39200
39300
39400
39500
39600
39700
39800
39900
40000
40100
40200
40300
40400
40500
40600
40700
40800
40900
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CxxkXx ALL QUALITY IS TRANSFERED...START INTERFOLATION

Ckxx IROW= THE ROW OF MEASURED VALUES FROM WHICH INTERPOLATED DATA
Cxxx WILL BE FILLED' IN FROM.

Ck*x ODTBLK=EQUALS ZERO UNLESS DATA IN IROW EQUALS ZERO.

Cxx% RATE= EQUALS AN ARRAY WITH THE RATE OF CHANGE IN EACH COLUMN.
Ckkk ILIM=THE LIMIT WHICH THE RATE IS APFLICAELE.

Cxxx
PRINT/»‘ STARTING INTERPOLATION OF THE DIRECT ARRAY’
IROW=1
531 DO 530 ICL=3,11
IDTBLK=0

IF(ODIRECT(IROW,ICL).EQ.0,0)IDTBLK=1
INXROW=IROW+1
DO 533 ICKNW=INXROW,LIMIT
IF(DIRECT(ICKNW»ICL).NE.0.0)GO TO 536
533 CONTINUE
IF(IDTBLK.EQ.1)GO TO 537
IF(IDTBLK.EQ.2) GO TO 538
ILIMCICL)=LIMIT
GO TO 530
538 DIRECT(IROW,ICL)=DIRECT(ILIM(ICL)sICL)
RATE(ICL)=0.0
GO TO 530
537 ILIMCICL)=LIMIT
G0 TO S30
536 IF(IDTCLK.EQ.1) GO TO 540
IF(IDTEBLK.EQ.2) GO TO 543
RATE(ICL)=((DIRECT(ICKNWsICL )~ DIRECT(IRDUrICL))/(ICKNU IROW))
ILIMCICL)=ICKNW
GO TO 530
540 IDTBLK=2
HDVAL=DIRECT (ICKNW» ICL)
ILIMCICL)=ICKNW
GO TO 533
543 RATE(ICL)=((DIRECT(ICKNWy ICL)>-HDVAL)/ (ICKNW- ILIH(ICL)))
DIRECT (IROWy ICL)=HDVAL-(RATE(ICL)X(ILIM(ICL)-IROW))
S30 CONTINUE
Cx PRINT/» ‘IROW=‘»IROWy ‘ILIM=»ILIMs "RATE='yRATE
ITPEND=MINO(ILIM(3)»ILIM(4),
=ILIM(S) yILIMCS) » ILIM(7) s ILIH(B),ILIH(?);ILI”(IO)rILIH(Il))
Cx PRINT/» “ITPEND='y ITPEND» ' INXROW="'y INXROW
DO 545 IDROW=INXROW,ITPEND
DO 546 ICL=3,11
546 DIRECT(IDROWsICL)=DIRECT(IDROW-1,ICL)+RATE(ICL)
Cx
Ckx% WRITE OUT TO A DAILY RATE FILE.
Cx
IF(IDO(S).EQ.,0)GO TO 9272
WRITE(16,9271)DIRECT(IDROW, 1) DIRECT(IDROW,2) yRATE
9271 FORMAT(F3.0+F4.0s11F6.3)
9272 CONTINUE
545 CONTINUE

IROW=ITPEND
IF(ITPEND.EQ.LIMIT) GO TO 547
GO TO 531
Cxxxk
Ckxx% DIRECT ARRAY FILLED WITH THE FLOW DATA
Caoxx
547 IHCNT=1
IF(IDD(6).EQ.1)LOCK 16
PRINT/y/ FILLING IN FLOW NOWosoos’
3004 READ(B»SS5S,END=3003)LYRyLD
555 FORMAT(F3,0,F4.0)
LDAY=LD
LSTYR=LYR
GO TO 3004
3003 PRINTX//sLDAYsLSTYRy ‘FLOW FILE’
REWIND 8
WRITE (7,2837)SITE
2837 FORMAT(’ ’»’DIRECTLOAD WORKSHEET FOR SITE ‘»2A2,A1)

WRITE(7»9912)SITE
?912 FORMAT(’ DATE DO FBODS OFPDO4 TP ORGP NH4 NN KN *
=y’ TON VOLUME (M3/S) ’,2A2sA1)
WRITE(15,2837)SITE
WRITE(15,9912)SITE
Cx
Cxxx ENTER THE FLOW DATA FROM A DISK FILE
Cx '
Cx PRINTX//» IUNV
550 READ(8y551,END=561yDATA=560)ZDATE»ZSTAGE »ZVOL
551 FORMAT(F3.0+F4.0,F6.0v3F10.0)




41000
41100
41200
41300
41400
41500
41600
41700
41800
41900
42000
42100
42200
42300
42400
42500
42600
42700
42800
42900
43000
43100
43200
43300
43400
43500
43600
43700
43800
43900
44000
44100
44200
44300
44400
44500
44600
44700
44800
44900
45000
45100
45200
45300
45400
45500
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Cx FRINTX//» IWNV» ZDATE » ZV0OL
IF(ZDATE(1) .NE.DIRECT(IHCNT»1)) GO TO 550
IF(ZDATE(2) .NE.DIRECT(IHCNTy2)) GO TO S50
LZFLOW=ZVOL (IWNV)/86400.0
DIRECT(IHCNT»12)=ZFLOW
DIRECT(IHCNT»22)=1,0

Cx FRINTX//+»ZDATE»ZVOL » IWNV» ZFLOW» DIRECT (IHCNT »12)

Cxkx
Cxx%x WRITE THE DIRECTLOAD ARRAY OUT TO A DISK FILE.
Cxkx
IF(IDO(1).EQ.0) GO TO 941
WRITE(7»S53) (DIRECT(IHCNTyJ)»J=1+12)
553 FORMAT(® ®pI2yI3y2F5.2v3F7:.374F5.2+F10.3)
WRITE(15,554) (DIRECT(IHCNT»J) »J=152)» (DIRECT(IHCNT +K) »K=13,22)
354 FORMAT(® °»yI2,1I3,y10F2.0)
?41 IF(IHCNT.EQ.LIMIT) GO TO 872

IF(DIRECT(IHCNT»1).EQ.LSTYR.AND.DIRECT(IHCNT»2) .EQ.LDAY)
=G0 TO 5650
IHCNT=IHCNT+1
G0 TO S50
560 BACKSPACE 8
READ(Br562) WHATED
562 FORMAT (20A4) :
PRINT//»° FLOW FILE MISSREAD THIS CARD®
WRITE(6¢563)WHATED
563 FORMAT(S5X»20A4)
Caokx
STOP
Cx%X .
561 PRINT//»" WENT OFF THE END OF THE FLOW FILE DIRECT FILE DATE=",
- DIRECT(IHCNT»2)»*YR*yDIRECT(IHCNT»1) 9 °*CHECK FLOW FILE®
Cioxx
Cx STOP
Cxxx
5650 LIMIT=IHCNT
PRINT//»* LIMIT OF THE TIME DIRECT ARRAY RESET TO =‘,LIMIT,‘’ BECAU
-SE$ ‘
FRINT//»‘ THE LAST DATE IN THE FLOW FILE =’yDIRECT(LIMIT,2)
=+’ YEAR=',DIRECT(LIMITs1)
Cxkx .
872 LOCK 9
LOCK 7
LOCK 15
FRINT/»’ PROGRAM COMPLETED LOADING THE SAMPLE SUMMARY FILE!!!°
STOP
END
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APPENDIX C
Average reservoir (total and segmented), inlets,
outlet measured water chemical concentration data

for the Big Eau Pleine Reservoir.




Phosphor

1975

Outle

1976

Nitrogen

1975

Outle

1976

Dissolve

1975

Outle

1976
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CONTENTS OF APPENDIX
us

Inlets

Average total reservoir

Average top segments 1 through 3
Averageé middle segments 2 and 3
Average bottom segments 1 through
t for 1975 and 1976

Inlets

Average total reservoir

Average top segments 1 through 3
Average middle segments 2 and 3
Average bottom segments 1 through

Inlets

Average total reservoir

Average top segments 1 through 3
Average middle segments 2 and 3
Average bottom segments 1 through
t for 1975 and 1976

Inlets

Average total reservoir :
Average top segments 1 through 3
Average middle segments 2 and 3
Average bottom segments 1 through

d oxygen and five day BOD

Inlets

Average total reservoir

Average top segments 1 through 3
Average middle segments 2 and 3
Average bottom segments 1 through
t for 1975 and 1976

Inlets

Average total reservoir

Average top segments 1 through 3
Average middle segments 2 and 3

Average bottom segments 1 through 3

C

Figure No.

QaaaaaQ
I LI S I A

1
B0 = OWT =W

QO
|
— O

c-12
c-13
c-14
c-15
c-16
c-17

c-18
C-19
C=20
C=21
C=-22

Cc=-27
Cc-28

C-29
C-30
C-31
C-32
C-33

Note: The individual data points are located at
bends in the plotted lines. Symbols on
each line only label the line types.
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APPENDIX D

Listing of the computer program called QUAL/LOADING




166

100 Cxx%k DISK FILES

200 Cx

300 FILE - S(KIND=REMOTE)

400 FILE 6(KIND=REMOTE,MAXRECSIZE=22)

500 Cx

600 Cxxxx INFLOW QUALITY FILES

700 Cx

800 FILE 7(TITLE=°QUAL/EP&°,KIND=PACKyMAXRECSIZE=14,BLOCKSIZE=420)

900 FILE 8(TITLE="QUAL/FE1°yKIND=PACKsMAXRECSIZE=14,BLOCKSIZE=420)
1000 FILE P(TITLE="QUAL/FR1° yKIND=PACKsMAXRECSIZE=14,BLOCKSIZE=420)
1100 FILE 10(TITLE="QUAL/ASSOC®KIND=PACKsMAXRECSIZE=14,BLOCKSIZE=420)
1200 FILE 11(TITLE="QUAL/RAIN®sKIND=PACK»MAXRECSIZE=14,BLOCKSIZE=420)
1300 Cx

1400 Cxxxx OUTFLOW QUALITY FILES

1500 Cx

1600 FILE 12(TITLE="QUAL/EP17°,KIND=PACKsMAXRECSIZE=14,BLOCKSIZE=420)
1700 Cx

1800 Cxk%xx IN RESERVOIR QUALITY

1900 Cx

2000 FILE 13(TITLE="QUAL/TOP®,KIND=PACK»MAXRECSIZE=14,BLOCKSIZE=420)
2100 FILE 14(TITLE="QUAL/MID®yKIND=PACKsMAXRECSIZE=14,BLOCKSIZE=420)
2200 FILE 1S(TITLE="0UAL/EDT*yKIND=PACK,HAXRECSIZE=14,BLOCKSIZE=420)
2300 Cx

2400 Cxxxx OUTPUT OF DAILY OR PERIOD MASS

2500 Cx

2600 FILE 20(TITLE="QL/D0O" yKIND=PACK,MAXRECSIZE=14,BLOCKSIZE=420)

2700 FILE 21(TITLE="QL/BOD®,KIND=PACKsMAXRECSIZE=14,BLOCKSIZE=420)
2800 FILE 22(TITLE="QGL/RP°yKIND=PACK»MAXRECSIZE=14,BLOCKSIZE=420)

2900 FILE 23(TITLE="0L/TP®,KIND=PACKsMAXRECSIZE=14,BLOCKSIZE=420)

3000 FILE 24(TITLE="QL/O0P°sKIND=PACKsMAXRECSIZE=14,BLOCKSIZE=420)

3100 FILE 25(TITLE="QL/NH4°,;KIND=PACK,MAXRECSIZE=14,BLOCKSIZE=420)
3200 FILE 26(TITLE="QL/NN®sKIND=PACK;MAXRECSIZE=14,RLOCKSIZE=420)

3300 FILE 27(TITLE="GL/KN®KIND=PACKsMAXRECSIZE=14,BLOCKSIZE=420)

3400 FILE 28(TITLE="QOL/ON®,KIND=PACKsMAXRECSIZE=14BLOCKSIZE=420)

3500 Cx

3600 Cxxxx QUTPUT OF ACCUMLATIVE MASS PER DAY OR PERIOD

3700 Cx

3800 FILE 30(TITLE="QUALITY/DO0®yKIND=PACKsMAXRECSIZE=14,BLOCKSIZE=420)
3900 FILE S1(TITLE="QUALITY/BOD"® »KIND=PACK»MAXRECSIZE=14,BLOCKSIZE=420)
4000 FILE 32(TITLE="QUALITY/RP"yKIND=PACK » MAXRECSIZE=14,BLOCKSIZE=420)
4100 FILE 33(TITLE="QUALITY/TP®yKIND=PACK»MAXRECSIZE=14,BLOCKSIZE=420)
4200 FILE 34(TITLE="QUALITY/OP® s KIND=PACKsMAXRECSIZE=14,HB.0CKSIZE=420)
4300 FILE 3S(TITLE="QUALITY/NHA4°*,;KIND=FACKsMAXRECSIZE=14yBLOCKSIZE=420)
4400 FILE 36(TITLE="QUALITY/NN"sKIND=PACK»MAXRECSIZE=14,BLOCKSIZE=420)
4500 FILE 37(TITLE="QUALITY/KN®,KIND=PACKsMAXRECSIZE=14,BLOCKSIZE=420)
4600 FILE 38(TITLE="QUALITY/ON®,KIND=PACKs,MAXRECSIZE=14,BLOCKSIZE=420)
4650 Cx

4700 Cx PROGRAM TO CALC. LOADING IN A RESERVOIR USING THE DIRECTLOAD
4800 Cx ARRYS, !

4900 Cx FEB 78y FEB 80 JIM VENNIE

5000 Cx ’

5100 CERERXRKKKK

5200 Cx

5300 Cxxxk MAINLINE

5400 Cx

5500 Cxxx INTILIZE SOME VARIABLES

5600 Cx

5700 DIMENSION AMONTH(12)AMONTL (12)sMTHLDY(12) yMTHDAY(12)
5800 DATA AMONTL/31,60,9191215152,182,213,244,2745305,335,366/
5900 DATA AMONTH/31v59790,120v151,181,212,243,2735304+334,3465/
6000 DATA MTHLDY/31+29,31+30731,30¢31,31,30,31,30,31/

6100 DATA MTHDAY/31,28y31,30931,30,31+31730,31y30,31/

6200 IEND=0 )

6300 IIFL=S

6400 I0FL=1

6500 IRFL=3

6600 Cx )

6700 Ckxxx TERMINAL INPUT OF THE RUN DPTIONS.

6800 Cx )

6900 CALL OPTIONCIYRyIDAY,OPTyIOPDY)

7000 Cx

7100 Cxkxxx MOVE THE PDINTERS IN ALL INPUT FILES TO THE FIRST DAY.
7200 Cx

7300 CALL SETFLS(IYR»IDAY,IIFL,IOFLsIRFL)

7400 Cx . _

7500 Cxxkx SET UP THE LOOP OPTION FOR ACCUM., LOAD BY DAYS DR MONTHS.
7600 Cx

7700 INDAY=IDAY

7800 INYR=IYR

7900 " ICKDAY=INDAY




8000

8100

8200

8300

8400

8500

8600

8700

8800

8900

9000

?100

9200

9300

9400

9500

9600

9700

9800

9900
10000
10100
10200
10300
10400
10500
10600
10700
10800
10900
11000
11100
11200
11300
11400
11500
11600
11700
11800
11900
12000
12100
12200
12300
12400
12500
12600
12700
12800
12900
13000
13100
13200
13300
13400
13500
13600
13700
13800
13900
14000
14100
14200
14300
14400
14500
14600
14700
14800
14900
15000
15100
15200
15300
15400
15500
15600
15700
15800
15900
16000
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ICKYR=INYR

IDh=1

LOOF=0

IF(OFT.EQ.’DAYS’ ) ICNT=I0OPDY
S IF(OPT.EQ. 'DAYS’)GO TO 10

IF (MOD(ICKYR»4) .NE.0)GO TO 20
DO 22 I=1,12
IF (ICKDAY,.LT.AMONTL(I))GO TO 24
22 CONTINUE _
29  PRINT//s‘ERROR - NOT ABLE TO LOCATE THE NUMBER OF DAYS IN’»
-*THE MONTH’»ICKYR»ICKDAY
sToP
24 ICNT=MTHLDY(I)
GO0 TO 10
20 DO 26 I=1,12
IF CICKDAY.LT.AMONTH(I))GO TO 28
26  CONTINUE
60 TO 29
28 ICNT=MTHDAY(I)
o CONTINUE o _
b 4
Cxxxx READ IN THE FPERIOD’S CONC. AND FLOWS FROM THE IN AND OUTFLOW FILES
cx
CALL INOUT(INYRsINDAY»IIFLyIOFLyIRFLyICNT»IENDsICKYRyICKDAYs
-I0DAY,IOYRyID)
IF(IEND.GT.0)GO TO 30

Cx
CxxXx READ THE RESERVOIR’S CONC. AND VOLUME AS FLOWS FROM THE FILES
Cx
CALL RESCINYRyINDAYsIIFLy»IOFLyIRFLyICNT» IENDy ICKYRy ICKDAY»
~IODAY»IOYRyID)
IF(IEND.GT.0)GO TO 30
ID=0
Cx '
Cxx%xx DO THE CALC.(ACCUMLATIVE MASSES)AND WRITE QUT THE FILE FOR PLOTS
Cx
LOOP=L0O0OP+1
CALL CALC(ICKYRy»ICKDAYsLOOP,ICNT)
INDAY=ICKDAY
INYR=ICKYR
GO TO S
Cx
Cxxk%x CLOSE THE OUTPUT FILES
Cx

30 CONTINUE
DO 35 1=20,28

35 CLOSE(I»DISP=CRUNCHY
DO 40 I=30,38

40 CLOSE(I»DISP=CRUNCH)

STOP
END
Cx
Cxx%xXx DEFINITIONS
Cx
Cx IEND = END OF FILE LAREL NULL=0y POSITIVE=1,2,3
Cx IIFL = NUMBER OF INFLOW FILES
Cx IOFL = NUMBER OF OUTFLOW FILES
Cx IRFL = NUMBER OF RESERVOIR FILES
Cx OPTION = SUBROUTINE FOR TERMINAL INPUT OF RUN OPTIONS
Cx IYR = FIRST YEAR OF THE LOADING CALCULATIONS
Cx IDAY = FIRST DAY OF THE LOADING CALCULATIONS
Cx SETFLS = SUBROUTINE FOR MOVING POINTERS IN ALL INPUT FILES TO

Cx IDAY AND IYR

Cx INDAY = DAY CLOCK FOR CALCULATIONS

Cx INYR = YEAR CLOCK FOR CALCULATIONS

Cx OPT = A4 -~ LABEL FOR LOADING CALCULATIONS °DAYS®» °MONTH®
Cx I0PDY = NUMBER OF DAYS PER PERIOD

Cx ICNT = THE NUMBER OF DAYS IN THE CURRENT PERIOD

Cx ICKYR = CURRENT YEAR IN THE LOOP

Cx ICKDAY = CURRENT DAY IN THE LOOP

Cx AMONTH = END OF THE MONTH’S JULIAN DAY NUMBER REGULAR YEAR
Cx AMONTL = END OF THE MONTH‘S JULIAN DAY NUMBER LEAP YEAR

Cx MTHDAY = THE NUMBER OF DAYS IN EACH MONTH REG. YEAR

Cx MTHLDY = THE NUMBRER OF DAYS IN EACH MONTH LEAP YEAR

Cx 10DAY = INTEGER NUMEBER OF THE PRIOR DAY‘’S NUMBER

Cx I0OYR = INTEGER NUMBER OF THE PRIOR DAY’S YEAR NUMBER

Cx INOUT = SUEBROUTINE TO READ IN AND' OUTFLOW CONC. AND FLOWS
Cx In = INDEX NUMBER °1° MEANS FIRST DAY OF THE CALCULATION

Cx ®0°® MEANS ITS NOT THE FIRST DAY
Cx RES SUBRROUTINE TO READ IN THE RESERVOIR’S CONC. AND VOL.
Cx AS FLOW




16100
16200
16300
16400
16500
16600
16700
16800
16900
17000
17100
17200
17300
17400
17500
17600
17700
17800
17900
18000
18100
18200
18300
18400
18500
18600
18700
18800
18900
19000
19100
19200
19300
19400
19500
19600
19700
19800
19900
20000
20100
20200
20300
20400
20500
20600
20700
20800
20900
21000
21100
21200
21300
21400
21500
21600
21700
21800
21900
22000

22100
22200
22300
22400
22500
22600
22700
22800
22900
23000
23100
23200
23300
23400
23500
23600
23700
23800
23900
24000
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Cx CALC = SUBROUTINE TO DO CALCULATIONS AND WRITE OUT THE
Cx ACCUMLATIVE MASS DATA FOR PLOTTING
Cx aL = FILE LABEL WHICH MEANS IT CONTAINS DAILY TOTAL IN AND
Cx OUTFLOW DAILY MASSES
Cx QUALITY = FILE LABEL WHICH MEANS IT CONTAINS ACCUMLATIVE TOTAL
Cx IN; DUFLOWs AND RESERVOIR DAILY MASSES
Cx LooP = THE RECORD NUMBER USED TO WRITE OUT THE QUALITY FILES
Cx .
CRARORR KRR
CRAKRBKKEKKE
CRRRKR KKK
Cx

SUBROUTINE OPTION (IYRsIDAYsOPT»IOPDY)
Cx
CxxX OBJECTIVE -- SET OPTIONS
Cx
2 WRITE(6v1)
1 FORMAT(’ ‘»/ENTER THE STARTING YEAR AND DAYr(I27I3).')

READ(S5y4)IYRy IDAY
4 FORMAT(I2,1I3)

IF((IYR.,LT,70.0R.IYR.GT.B5).0R, (IDAY LT.1,0R,IDAY.GT.366))G0 TO 2

7 WRITE(6»3)
3 FORMAT(’ “»“ENTER THE OPTION INTERVAL IN 'DhYS' DR "MONTHS® ¢===>')

READ(5»6)0PT
é FORMAT(R4)

IF(OPT.EQ.’DAYS’.OR.OPT.EQ. "MONT’)GO TO 8B

G0 7O 7
8 IF(OPT.EQ. HMONT’)GD 7O 11
13 WRITE(6+%)
? FORMAT(’ ‘+’ENTER THE NUMBER OF DAYS IN THE INTERVAL. (1-32)(I2).

——=>1) ; :

READ(5,12)I0PDY

12 FORMAT(I2)
IF(I0PDY.LT.1.0R.IOPDY.GT.32)G0 TO 13
11 CONTINUE

RETURN
END
Cx
Cxxxx DEFINITIONS
Cx
Cx IYR = FIRST YEAR OF THE LOADING CALC. LIMITS 70-85
Cx IDAY = FIRST DAY OF THE LOADING CALC. LIMITS 1-364
Cx OPT = WORD °"DAY ° OR "MONTHS® FOR ACCUMLATION OF THE
Cx ‘ LOADING OVER A PERIOD.
Cx 10PDY = THE NUMBER OF DAYS IN THE INTERVAL IF OFT= DAYS
Cx 1S SPECIFIED.
Cx
CRRREXEKKREK
Croxkkkirkkk
(23333323444
Cx
SUBRDUTINE SETFLS(IYR»IDAY»IIFLyIOFLsIRFL)
Cx

Cxxkkx OBJECTIVE -- TD READY THE INPUT FILES TO READ THE FIRST DAY.
Cx

Cx AN ASSUMPTION WAS MADE THAT ALL INPUT FILES WOULD BE
Cx ORDERED WITH THE INFLOW FILES FIRST., FOLLOWED BY OUTPUT
Cx AND IN RESERVOIR QUALITY STARTING WITH FILE NUMBER SEVEN.
Cx

ITFL=IIFL4IRFL+IOFL
DO 1 J=7,ITFL+é
3 READ(J»2,END=10)NYR¢sNDAY
2 FORMAT(213)
IF(NYR.GT.IYR)GD TO 10
IF(NYR.EQ.IYR.AND.IDAY.EQ.NDAY)GO TO 13

GO TO 3
13 BACKSPACE J
1 CONTINUE

PRINT//y‘FILES HAVE POINTERS AT FIRST DAY.’

CLOSE 5

RETURN
10 gRINT!//;’ERRDR IN FILE. »JrIYRyIDAY»IIFLy IOFLy IRFL» ITFLyNYRsNDAY

TOF

END
Cx
Cxxx%x DEFINITIONS
Cx .
Cx IYR = FIRST YEAT OF THE LOADING CALC. LIMITS 70-85
Cx IDAY = FIRST DAY DOF THE LODADING CALC. LIMITS 1-366
Cx IIFL = NUMBER OF INFLOW FILES
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NUMBER OF ﬁUTFLOU FILES

24100 Cx I0FL =

24200 Cx IRFL = NUMBER OF RESERVOIR' FILES

24300 Cx ITFL = NUMFER OF TOTAL INPUT FILES

24400 Cx J = INDEX FOR FILE NUMBERS

24500 Cx NYR = FILE YEAR FOR COMPARSION FROM INPUT FILE
24600 Cx NDAY = FILE DAY FOR COMPARSION FROM INPUT FILE
24700 Cx

24800 CRRRIKRKKK

24900 CHRREKKEKKK

25000 Cxxkiokkkk

25100 Cx .

25200 SUBRROUTINE INOUT(INYRs INDAYsIIFL»IOFLyIRFLyICNTyIENDy ICKYR»
25300 -ICKDAY» IODAY» IOYRyIL)

25400 Cx

25500 Cxx%% OBJECTIVE -- READ AND WRITE INFLOW AND OUTFLOW CONC. AND FLOWS.
25600 Cx

25700 COMMON/BLK1/ TISUM(9)»TOSUM(9)sTOP(952) sAMID(92)»BOT(9,2) yRMASS(3
25800 -19)

25900 DIMENSION  HOLD(10)sAMASS(479) »OMASS(2s9)
26000 Cx

26100 Cx¥kx ZERO AND INITIALIZE VARIABLES

26200 Cx

26300 DO 1 I=1,9

26400 DO 2 II=1,6 ;

26500 IF(I1.LT,3)0MASS(II»1)=0.0

26600 2 AMASS(II,1)=0.0

26700 TISUM(I)=0.,0

26800 1 TOSUM(I)=0.0

26900 ICKDY=INDAY

27000 ICKYR=INYR

27100 Cx

27200 CXxXx READ IN THE FILE DATA

27300 Cx¥

27400 D0 5 I=1yICNT

27500 10DAY=ICKDAY

27600 IOYR=ICKYR

27700 IF(ID.EQ.1)60 TO 9

27800 IF (ICKDAY .EQ.366) ICKDAY=0

27900 IF (CICKDAY .EQ.365.AND. (MOD(ICKYR»4) .NE.0)) ICKDAY=0
28000 IF (ICKDAY .EQ,0) ICKYR=ICKYR+1

20100 ICKDAY=ICKDAY+1 ]
28200 Cx

28300 CXxxx INFLOWS

28400 Cx

28500 9 DO 10 K=7,IIFL+é

28600 READ (Ks3yEND=39)NYR s NDAY » HOLD

28700 3 FORMAT(213,2F5,2/3F7.3¢2F5,2yF4.2/F5,2,F10.3)
28800 IF (NYR.NE . ICKYR. OR s NDAY . NE . ICKDAY)PRINTX//» * ERROR-~INFLOW=~"y
28900 -‘FILE NO.’sKsIIFLyNDAY,ICKDAY,NYRs ICKYR

29000 HOLD(10)=HOLD'(10) %0 ,3048%%3,0

29100 DO 10 L=1,9

29200 Cx

29300 CxxxXx CONVERSION FACTOR SEC/LITERS/M3 am/1b 1b/ton
29400 Cx 0.095256=(86400/1000)%(2,205/2000)

29500 Cx

29600 AMASS (K=6rL )=AMASS (K=6sL )+ (HOLD(L ) %HOLD(10)%X0.095256)

29700 10 CONTINUE

29800 GO TO 15

29900 39 IEND=1

30000 GO TO 41

30100 Cx

30200 Cxxxx QUTFLOWS

30300 Cx :

30400 15 DO 20 M=7+IIFL»IIFL+IOFL+6

30500 READ(My3sEND=42) JYRy JDAY HOLD

30600 IF(JYR.NE.ICKYR.OR.JDAY .NE, ICKDAY)PRINTX//5 ‘ERROR--OUTFLOW--FILE N
30700 =-0.’yMyIIFLyIOFLsJDAYy ICKDAY»JYRy ICKYR

30800 HOLD(10)=HOLD(10)%0,3048%%3,0

30900 DO 20 N=1,9

31000 OMASS(M-6-IIFLyN)=0MASS(M-6-TIFLyN)+(HOLD(N)XHOLD(10)X0,.095256)
31100 20 CONTINUE

31200 IF(IEND.GT.0)GO TO 41

31300 S CONTINUE

31400 GO TO 25

31500 42 IEND=IEND+1 .
31600 FRINT//»/ERROR UNMATCHED FILES LOOK AT THE LAST DATES OF THE INFLO
31700 -W OR OUTFLOW FILES.’

31800 41 CONTINUE

31900 IF(I.EQ.1)RETURN

32000 Cx




32100
32200
32300
32400
32500
32600
32700
32800
32900
33000
33100
33200
33300
33400
33500
33600
33700
33800
33900
34000
34100
34200
34300
34400
34500
34600
34700
34800
34900
35000
35100
35200
35300
35400
35500
35600
35700
35800
35900
36000
36100
36200
36300
36400
36500
36600
36700
36800
36900
37000
37100
37200
37300
37400
. 37500
37600
37700
37800
37900
38000
38100
38200
38300
38400
38500
38600
38700
38800
38900
39000
39100
39200
39300
392400
39500
39600
39700
39800
39900
40000
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Cxxkkk PRINT OUT THE INFLOW AND OUTFLOW MASSES FOR PLOTTING
Cx
25 Do 22 I1=1,9
DO 23 K=1yIIFL
23 TISUM(I)=TISUM(I)+AMASS(KsI)
Cx

Cxxkkx WRITING OUT THE QL FILES.

Cx
URITE(I+19;24)ICKYR:ICKDAYVTISUH(I)y(AHASS(J;I)!J'ﬂvIIFL)rONhSS(l
=1

24 FORMAT(2I3y7F10.4)
DO 26 J=1,I0FL

26 TOSUNC 1) =TOSUN(I) +OMASS(Js T)
22 CONTINUE

RETURN :

END
Cx
Cxxxx DEFINITIONS
cx
cx J = INDEX COUNTER
cx N = INDEX COUNTER
CXx  HOLD = ARRAY HOLDING THE DAILY PARAMETERS OF QUALITY
Cx AND GUANITY,
Cx INOUT = SUBROUTINE TO READ IN THE INFLOW AND OUTFLOW
cx CONC. AND FLOWS AND CALC. MASSES.
cx INYR YEAR CLOCK FOR CURRENT CALCULATION
Cx INDAY DAY CLOCK FOR CURRENT CALCULATION
Ccx IIFL NUMBER OF INFLOW FILES
Ccx 10FL NUMBER OF OUTFLOW FILES
cx IRFL NUMBER OF RESERVOIR FILES
cx ICNT THE NUMBER OF DAYS IN THE CURRENT PERIOD
cx IEND END OF FILE LABEL NULL=0 POS.=1,2,3
Cx ICKYR CURRENT YEAR IN THE LOOP.
Cx 1CKDAY CURRENT DAY IN THE LOOP.
cx 10DAY INTEGER NUMBER OF THE PRIOR DAY
cx 10YR INTEGER NUMBER OF THE PRIDR YEAR
cx D INDEX NUMBER °1°=FIRST DAY °0°=NOT
cx BLK1 COMMON BLOCK NAME

BREOO A0 000N HEN D8 ERN W RN ERON

Cx TISUM TOTAL INFLOW SUM (DAILY)
Cx TOSUM TOTAL OUTFLOW SUM (DAILY)
Cx TOP TOP RESERVOIR QUALITY MASSES
Cx AMID MIDDLE RESERVOIR QUALITY MASSES
Cx BOT BOTTOM RESERVOIR QUALITY MASSES
Cx JYR YEAR NUMBER FROM OUTFLOW FILE
Cx AMASS ARRAY OF INFLOW MASSES
Cx OMASS ARRAY OF DUTFLOW MASSES
Cx I INDEX COUNTER
Cx II INDEX COUNTER
Cx K INDEX COUNTER
Cx NYR YEAR NUMBER READ FROM AN INFLOW FILE
Cx NDAY DAY NUMBER READ FRDH AN INFLOW FILE
Cx L INDEX COUNTER
Cx M INDEX COUNTER
Cx JDAY DAY NUMBER READ FROM AN OUTFLOW FILE
Cx
CERXXERRKXRK
023233832 % 34
32433388383 3
Cx
SUBROUTINE RESCINYRyINDAY»IIFLsIOFLyIRFLyICNT»IENDy ICKYRy
- ICKDAY»IODAYy IOYRyID)
Cx
Cx¥kx% OBJECTIVE -- READ IN RESERVOIR QUALITY AND CALC. MASS,
Cx
COMMON/BLK1/ TISUM(?)yTOSUM(?)»TOP(?52)yAMID(?+2)yBOT(9,2)
~yRMASS(3,9)
COMMON/BLK2/ TRSUM(?)sTRLB(?) s TIASUM(?)» TDASUM(®) » TRALG(?) »
- XBTOF (%) yXBMID(?) » XBBOT(F)
DIMENSION HOLD(10)
Cx
Cxxxkx ZERD AND INITIALIZE VARIABLES
Cx
DO 1 I=1,9
D0 2 II=1,3
2 RMASS(II»1)=0.0
HOLD(I)>=0.0
Cx
Cxxxx IF NOT THE FIRST DAY, THEN MOVE THE PRIOR DAY’S MASS TO COL. 1
Cx

IFC(ID.EQ.0)TOP(I,1)=TOP(I,2)
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40100 IFC(ID.EQ.O)AMID(I»1)=AMID(I,2)

40200 IF(ID.EQ.0)BOT(I,1)=ROT(I,2)

40300 1 CONTINUE

40400 IST=IIFL+IOFL+7

40500 Cx

40600 Cxxk%x READ IN RESERVOIR FILE DATA

40700 Cx

40800 D0 S I=1,ICNT

40900 DO S J=ISTsIST+(IRFL~-1)

41000 READ(Jy111,END=33)IYRs IDAYsHOLD

41100 111 FORMAT(1XysI2yI392F5.293F7.374F5.25F10.3)

41200 IF((IYR.EQ.INYR.AND.IDAY.EQ.,INDAY).AND.ID.EQ.1)GO TO 7
41300 IF((IYR.EQ.ICKYR.AND.IDAY .EQ. ICKDAY).AND,IEND.EQ.0)GO TO 9
41400 IF((IYR.EQ.IOYR.AND.IDAY.EQ.IODAY).AND.IEND.GT.0)GO TO 9
41500 PRINTX//s /CANNOT DETERMINE AN INDEX VALUE SUBR. RES’sIYRsINYRyICKYR
41600 —+IOYRy IDAY s INDAY » ICKDAY » IODAY» ID» IEND

41700 GO TO 10

41800 7 INDEX=1

41900 GO 7O 11

42000 9 INDEX=2

42100 11 DO 15 K=1,9

42200 IF(J.EQ.,IST)TOP(Ky INDEX)=HOLD(K)%XHOLD(10)%0,095256

42300 IF(J.EQ.IST+1.AND,IRFL.EQ,3)AMID(K» INDEX)=HOLD(K)XHOLD(10)%
42400 =0,095256

42500 IF(J.EQ.,IST+2.0R. (J.EQ.IST+1.AND.IRFL.EQ.2))BOT(Ky INDEX)=
42600 =HOLD(K)¥HOLD(10)%0,095256

42700 RMASS (1yK)=RMASS (1yK)+TOP (K» INDEX)

42800 RMASS (2yK)=RMASS (2,K)+AMID(Ks INDEX)

42900 15 RMASS (3yK)=RMASS(3yK)+BOT (Ky INDEX)

43000 IF(ID.EQ.1.AND.INDEX.EQ.2)G0 TO S

43100 IFC(IDL.EQ,.1) INDEX=2

43200 IF(ID.EQ.1)GO TO 11

43300 S CONTINUE

43400 GO TO S0

43500 33 PRINTX//»“HIT THE END OF THE RESERVOIR QUALITY FILE --‘,
43600 =INYR» INDAY» IYRy IDAY

43700 10 IEND=IEND+1

43800 50 CONTINUE

43900 RETURN
44000 END

44100 Cx

44200 Cxx%x%x DEFINITIONS
44300 Cx

44400 Cx'  RES
44500 Cx INYR
44600 Cx INDAY
44700 Cx IIFL
44800 Cx 10FL
44900 Cx IRFL
45000 Cx ICNT
45100 Cx IEND
45200 Cx ICKYR
45300 Cx ICKDAY
45400 Cx 10DAY
45500 Cx I0YR
45600 Cx 1D
45700 Cx BLK1
45800 CX BLK2
45900 Cx TISUM
46000 Cx TOSUM
46100 Cx TOP
46200 Cx AMID
46300 Cx BOT
46400 Cx TRSUM
46500 Cx TRLG
46600 Cx TIASUM
46700 Cx TOASUM
46800 Cx TRALG
46900 Cx XBTOP
47000 Cx XBMID
47100 Cx XBBOT
47200 Cx HOLD
47300 Cx RMASS

SUBROUTINE TO READ IN THE RESERVOIR MASSES

YEAR CLOCK FOR THE CALCULATION

DAY CLOCK FOR THE CALCULATION

NUMBER OF INFLOW FILES

NUMBER OF OUTFLOW FILES

NUMBER OF RESERVOIR FILES

NUMBER OF DAYS IN THE CURRENT PERIOD

END OF FILE LAREL NULL=0 POS.=1,2y3

CURRENT YEAR IN THE LOOP

CURRENT DAY IN THE LOOP

INTERGER # OF THE PRIOR DAY’S #

INTERGER # OF THE PRIOR YEAR’S #

INDEX # °1°=FIRST DAYs"0°=NOT

BLOCK COMMON NAME

BLOCK COMMON NAME

TOTAL INFLOW SUM (DAILY)

TOTAL OUTFLOW SUM (DAILY)

TOP RESERVOIR QUALITY MASSES

MIDDLE RESERVOIR QUALITY MASSES

BOTTOM RESERVOIR QUALITY MASSES

TOTAL RESERVOIR MASSES

TOTAL RESERVOIR LOSS OF GAIN OF MASS PER PERIOD
TOTAL INFLOW ACCUMLATIVE SUM OF MASS

TOTAL OUTFLOW ACCUMLATIVE SUM OF MASS

TOTAL RESIDUAL ACCUMLATIVE LOSS OF GAIN OF MASS
MEAN MASS IN THE TOP LEVEL OF THE RESERVOIR
MEAN MASS IN THE MIDDLE LEVEL OF THE RESERVOIR
MEAN MASS IN THE BOTTOM LEVEL OF THE RESERVOIR
ARRAY THAT HOLDS THE DAILY QUALITY AND FLOWS
ARRAY OF ACCUMLATIVE DAILY RESERVOIR MASS FOR THE

NHHODHAHOHABNRBEDNNAAT AN N NANHRY

© 47400 Cx MEAN RESERVOIR LOAD CALCULATION

47500 Cx I
47600 Cx 11
47700 Cx IsT
47800 Cx IYR
47900 Cx IDAY
48000 Cx - J

INDEX COUNTER

INDEX COUNTER

FIRST RESERVOIR FILE NUMBER

YEAK DIATE READ IN FROM THE RES. FILE
DAY DATE READ IN FROM THE RES. FILE
INDEX COUNTER ’
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48100 Cx INDEX = °*1"MEANS PRIOR DAY, °2°MEANS CURRENT DAY’S LDAD
48200 Cx FOR THE DELTA MASS CALCULATION

48300 Cx NP = 1=TOP 2=MID 3=BOT

48400 Cx . :

48500 CXRRRKKRKRK

4B600 CRRRRKRKEKK

48700 CRIKIRKRKKK

48800 Cx N -
48900 SUBROUTINE CALC(ICKYRsICKDAYsLOOP»ICNT).

49000 Cx

49100 Cxxk%x OBJECTIVE —- CALC. THE MASS BUDGET AND PRINT OUT THE PARAMETERS.
49200 Cx

49300 COMMON/BLK1/ TISUM(9) s TOSUM(9)»TOP(9s2) sAMID(9,2) yBOT(97,20)
49400 -RMASS(3,9)

49500 COMMON/BLK2/ TRSUM(9)» TRLG(9)» TIASUM(9) » TOASUM(9) » TRALG () 5
49600 - XBTOP(9) yXBHID(9) y XBBOT(9) .

49700 DIMENSION DHTOF(9)sDMMID(9)sDHBOT(9)»DMRES(9)

49800 Cx

49900 Cxxxx ZERD AND INITIALIZE VARIABLES

50000 Cx

50100 DO 1 I=1,9

50200 TRSUM(I)=0.0

50300 TRLG(I)=0,0

50400 XBTOP(1)=0,0

50500 XBMID(I)=0.,0

50600 XBBOT(1)=0,0

50700 DMTOP(1)=0.0

50800 DMMID(1)=0,0

50900 DMROT(I)=0.0

51000 DMRES(I)=0,0

51100 TRLE(I)=0,0

51200 1 CONTINUE

51300 CNT=ICNT

51400 Cx

51500 Cxxkx FIND MEAN MASS» CHANGE IN MASS» AND SUM UP MASS IN THE RES.
51600 Cx

51700 DO 2 I=1,9

51800 XBTOP(I)=(TOP(I,1)+TOP(1+2))/2.0

51900 XBMID(I)=(AMID(I,1)4AMID(I52))/2.0

52000 XBBOT(I)=(BOT(I,1)+BOT(I+2))/2.0

52100 TRSUM(I)=XBTOP(I)+XBMID(I)+XBBOT(I)

52200 DHTOP(I)=TOP(I,2)-TOP(I,1)

52300 DMMID(I)=AMID(I,2)-AMID(I,1)

52400 DMBOT (I)=BOT(I,2)-BOT(I,1)

52500 DMTOP (1)=RMASS (1,1)/CNT

52600 DMMID(I)=RHASS(2,1)/CNT

52700 [IMBOT (1)=RMASS(3,1)/CNT

52800 DMRES (I)=DMTOP(I)+DMMID(I)+DHEDT (1)

52900 TIASUM(I)=TIASUM(I)+TISUM(I)

53000 TOASUM(I)=TOASUM(I)+TOSUM(I)

53100 TRLG(I)=TOSUM(I)>-TISUM(I)+DHRES(T)

53200 TRALG(I)=TRALG(I)+TRLG(9)

53300 2 CONTINUE

53400 Cx

53500 Ckxxk WRITE OUT THE DATA FOR PLOTING

53600 Cx

53700 DO 3 I=1,9

53800 IFL=29+]

53900 WRITE (IFL=LOOP+10) ICKYR» ICKDAY TISUM(I)»TOSUM(T) » TRSUM(I) y TRLG(I)
54000 - TIASUM(I)» TOASUM(I) » TRALG (1) y XBTOP (1) » XBHID(I)
54100 - XBBOT (1)

54200 10 FORMAT(213,2F7.2,F8.1,F7.2,3F6.1,3F7.2)

54300 3 CONTINUE

54400 'RETURN

54500 END

54600 Cx , —

54700 Ckxxk DEFINITIONS

54800 Cx

54900 Ck  AMID = ARRAY OF THE BEGINNING AND ENDING MASSES OF THE RES.
55000 Cx ' FER PERIOD

55100 Cx  BOT = ARRAY OF THE BEGINNING AND ENDING BOTTOM MASSES OF
55200 Cx RESERVOIR PER PERIOD

55300 C*  BLK1 = COMMON BLOCK ONE

55400 Cx  BLK2 = COMMON BLOCK TWO

55500 C¥  CALC = SUBRDUTINE THAT CALCULATES THE MASS BUDGET

55600 CXx  CNT = REAL NUMBER FOR THE & OF DAYS IN THE PERIOD

55700 Cx  DMBOT = MEAN MASS IN THE RESERVOIR BOTTOM DURING THE PERIOD
55800 Cx  DMMID = HMEAN MASS IN THE RESERVOIR MIDDLE DURING THE PERIOD -
55900 Cx  DMRES = MEAN MASS IN THE RESERVOIR TOTAL DURING THE PERIOD




56000
56100
56200
56300
56400
56500
56600
56700
56800
56900
57000
57100
57200
57300
57400
57500
57600
57700
57800
57900
58000
58100
58200
58300
58400
58500
58600
58700
L]

Cx DMTOP
Cx I

Cx ICKDAY
Cx ICKYR
Cx ICNT
Cx IFL

cCx

Cx LOOoP
Cx RMASS
Cx

Cx TIASUM
Cx TISUM
Cx TOASUM
Cx TOF

Cx

Cx TOSUM
Cx TRALG
Cx

Cx TRLG
Cx

Cx TRSUM
Cx XBEOT
Cx XBMID
Cx XBTOP
Cx
CxRxRKRKRK
CREKRRKR KK
CRAKKR KKKk
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MEAN MASS IN THE RESERVOIR TOP DURING THE PERIOD
INDEX COUNTER

CURRENT DAY IN THE LOOP

CURRENT YEAR IN THE LOOP

NUMBER OF DAYS IN THE CURRENT PERIOD

FILE NUMBER OF THE OUTPUT FILE» VARIABLE DEPENDENT
ON THE NUMBER OF PARAMETERS

RECORD # USED TO WRITE OUT THE QUALITY FILES
ARRAY OF  ACCUMLATIVE RESERVOIR MASS FOR MEAN
RESERVOIR LOAD CALCULATION

TOTAL INFLOW ACCUMLATIVE SUM OF MASS :
TOTAL INFLOW SUM OF MASS PER THE CURRENT PERIO
TOTAL DUTFLOW ACCUMLATIVE SUM OF MASS

ARRAY OF BEGINNING AND ENDING MASSES OF THE TOP
FER FERIOD

TOTAL OUTFLOW SUM OF MASS PER CURRENT PERIOD
TOTAL RESERVOIR ACCUMLATIVE LOSS OR GAIN NET
RESIDUAL MASSES

TOTAL RESERVOIR CURRENT PERIOD LOSS OR GAIN NET
RESIDUAL MASSES

TOTAL RESERVOIR CURRENT PERIOD MASS

MEAN BOTTOM RESERVOIR MASS DURING CURRENT PERIOD
MEAN MIDDLE RESERVOIR MASS DURING CURRENT PERIOD
MEAN TOP RESERVOIR MASS DURING CURRENT PERIOD
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APPENDIX E

Listing of the computer program called TROPHIC
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TROFHIC T -

1 C

2 [ EFFTTTIRTTTIILLISIEPSIN SO 2322222822232 32222222232222%4
3 c

] c

] c THE FOLLOWING INFORMATION IS NEEDED AS INFUT:

é c

7 c 1, TINE PERIOD (DAYS) MAX. 1095 DAYS

8 C 2. LAKE VOLUME

9 C 3. OUTFLOW RATE

10 c 4. LAKE SURFACE AREA

11 c S, TOTAL FHOSFHORUS LOAD

12 c 6. RETENTION COEFFICIENT (INFUT OR ONE IS FROVIDEID)
13 c 7. INITIAL FHOSFHORUS CONCENTRATION INLAKE

14 c
135 ok o oK ok K KK ok ok o oK ok K o o oK 30K 3K K K o KK 2K KK KK K K K KR KR 0K K Ok Kk K
16 C
17 [ THE FOLLOWING INFORMATION WILL BE CALCULATED:

i8 c
19 c 1. MEAN DEPTH
290 c 2. AREAL WATER LOADING
21 Cc 3. FLUSHING RATE
22 c 4., HYDRAULIC RESIDENCE TIME
23 c 9. PHOSFHORUS AREAL LOADING
24 C 6. FHOSPHORUS VOLUMETRIC LOADING
20 [+ 7. FHOSFHORUS RETENTION COEFFICIENT
26 c 8. FHOSFHORUS EQUILIBRIUM FACTOR
27 c $+ HALF-LIFE OF THE CHANGE IN CONCENTRATION
28 c 10. PREDICTED PHOSPHORUS STEADY STATE CONCENTRATION,
29 c BASED ON P. J. DILLON AND F. H. RIGLER»1974.
30 C 104, MEAN OFTIMAL FHOTOSYNTHESIS (LIGHT SATURATEID)
31 c 10B., GROWING SEASON MEAN VOLUMETRIC RATES OF
32 c FHOTOSYNTHESIE RASED ON SMITHy» V,H.,» 1979,
33 c 11, FREDICTED FHOSFHORUS STEADY STATE CONCENTRATION.,
34 c RASED ON VOLLENWEIDER, 19735,
35 c 12, PREDICTED FHOSFHORUS STEADY STATE CONCENTRATION»
36 c EASED ON VOLLENWEIDER, 1976,
37 c 13, FREDICTEN PHOSFHORUS STEAI'Y STATE CONCENTRATION,
38 c: BASED ON BACHMAN AND CANFIELD,» 1979
39 c FOR: NATURAL IOWA LAKES
40 [ ARTIFICIAL IOWA LAKES
11 c 14, PREDICTED PHOSPHORUS STEADY STATE CONCENTRATION,
42 c BASED ON RECKHOW ET. AL.» 1980,
43 C 1S5, CALCULATE CORRESFONDING CHLOROPHYLL-A CONCENTRATION
44 c AND SECCHI DISC DEFTH.
40 o4 16, PREDICTEI' PHOSFHORUS CONCENTRATIONs CHLOROFHYLL-A
44 c CONCENTRATION AND SECCHI DISC DEPTH AFTER ANY
47 c NUMBER ‘OF YEARS.
48 c 17. BACK CALCULATE WITH METHODS 1-3. )
A9 c :
S0 (2233 TFRSITLILT 2323332202233 3 332283332308 3008000020t esssy
o1 c o —

G2 [ FORMULCAE USED:

33 c

54 c 1. ZN = V/A

¢} c 2. @8 = Q/A

S c 3. F = /v

97 c 4, RW = v/Q
I8 c Se FA = J/A

59 c &, PV = J/V
69 c 7. KIRCHNER AND DILLONy 1975

61 C R = J426XEXP(-.271Q8)+.S74XEXF(-,00949RS)

62 c 8. PEF = (1-R)/F

63 c 9. HL = LOGE(2)%((1-R;/F)

64 c 10, DILLON AND RIGLERy 1974F

63 c FST=(J/A)X(1-R)/ (ZMXF)

66 c SMITH)V.H.»1977
&7 c 10A. MOF=(19.2(J/A)¥(1-R)/(ZMXF))=77..
68 c 10B., MVF=(10.1(J/7A)X(1-R)/ZMXF)-79,

6% c 11, VOLLENWEIDERy 1975
70 c FST = (J/A)/C(10.+(ZMXFJ)

71 c 12, VOLLENWEIDER» 1976
72 c FST = (J/AY%F)/(ZMXFX(SQRT(F)+F))

73 [+ 13. BRACHMAN AND CANFIELD»1979 - I0WA LAKES
74 c NATURAL LAKES FPST=FA/ZM{.162((FA/ZM)X%,.458)+F)
73 c ARTIFICAL LAKES PST=FA/ZM(.114((FA/ZH)XX,589)+F)
76 c 13. DILLON AND RIGLER»19744

77 c LOG10(CH-A) = 1.45%L0G10(F)-1,14 MG/MX%X3

78 ° c 14, REGRESSED-°LAKE STANDARDS TASK FORCE® DICK LATHROF
Zg g SECCHI(METER)=S.19((CHLA)XX-,448)
o
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oi CA KR A KR AR OIOK A R o K A KK K 0K K K K K 0K 0K 30300k 0 3 0k 00K K 0k 0K KKK 0K KKK Kk K XK
32 c ’
83 C
84 c GET INPUT
85 c
36 Cc
37 [ TITEPTTTETIOL32 L2200 EET222 0220202228302 28202302223 022 1
86 c
k4 INTEGER UNIT
20 REAL MOFsMHVF
g1 ’ " WRITE(6510)
72 10 FORMAT(1HOy’ THIS FROGRAM ESTIMATES LAKE TROFHIC STATUS’)
73 20 WRITE(6+30)
74 30 FORMAT(1HOy * TYFE IN A 0 FOR METRIC UNITS (DAYSsM3sM3/SsyHAy AND’
LA -9y KB)’ 9/
96 -14Xs’1 FOR MIXED ENGLISH AND METRIC (DAYS»AC.FT.»CFS»ACRES, 'y
97 - ‘AND KG)’ 9/
78 -14Xs’2 FOR ENGLISH (DAYS»AC.FT,»CFS:ACRES» AND LE.)’)
¢3F READ(S5,40) UNIT
100 40 'FORMAT ()
101 IF (UNIT.LT.0.0R.UNIT,GT,2)G60 TO 20
102 IJUMF=0
103 I0FPT=0
104 S0 WRITE(6s60) 7 =~ — o
105 60 FORMAT(1HOy TYFE IN THE NUMEKER DAYS IN THE LOADING FERIOD’,/
106 -y’ (365 FOR A YEAR) )
107 READ(Ts70)DAYS
108 70 - FORMAT()
109 IF(DAYS.LT,1,0.0R.DAYS,GT.1095)60 TO 50
110 ’ IF(UNIT.LT.,001) GO TOD B8O
1i1 90 WRITE(6,100)
112 100 FORMAT(1HOy ’ TYPE LAKE VOLUME IN ACRE FEET’)
113 READ(S,110) AVOLUM
114 110 FORMATC( )
115 AVOLMM=AVOLUMX(0,3048%%3,.)%43560.,
116 IF(AVOLUM.LT.0.) GO TO 90
117 IF(IJUMP.GT.0)GD TO 120
i18 130 WRITE(6:140) ’
119 140 FORMAT(1HOy * TYFE DUTFLOW IN CFS’)
1290 READ(S,130) AFLOW
121 150 FORMAT( )
122 AFLOWM=AFLOWX(0.3048%%3)
123 IF(AFLOW.LT.0.> GO TO 1390
1249 IF(IJUMF.GT.0)B0 TO 140
125 170 WRITE(&,180)
126 180 FORMAT (1HOy ’ TYFE LAKE SURFACE AREA IN ACRES‘)
127 READ(S5s190) AREA
i28 170 FORMATC )
12% AREAM=AREAX.4047
130 IF(AREA.LT.0.) BD TO 170
3 IF(IJUMF.GT.0)GO TO 140
132 GD TO 200
132 80 WRITE(4,210)
134 210 FORMAT(1HOy * TYFE IN LAKE VOLUME IN CUBIC METERS’)
133 READ(S,110)AVOLNM
i34 AVOLUM=AVOLMM/ ((0,3048B%%3,)%435460.)
137 IF(AVOLUM,.LT.0.)G0 TO 80
138 IF(IJUMP.GT.0)GD TO 120
139 220 WRITE(65230)
1490 230 FORMAT (1RO’ TYFE IN OUTFLOW IN CURIC METERS FER SECOND’)
141 REAL(S2150)AFLOWHK
142 IF(AFLOW,LT.0.,)G0 TO 220
143 AFLOW=AFLOWM/(0.3048%%3)
144 IF(IJUMF,.GT,0)60 TO 160
1435 240 WRITE(692350)
idé 250 FORMAT(1HOy * TYFE IN LAKE SURFACE AREA IN HECTARES®)
i47 READ(Tr»170)AREAM -
148 IF(AREA.LT.0,)G0O TD 240
i49 AREA=AREAM/.4047
150 IF(IJUMF.BT.0)GO TO 160
151 200 IF (UNITWLT.2)GD TO 260
152 WRITE(6:270)
153 270 FORMAT(1HOs "TYFE IN THE FHOSFHORUS LOAD IN LES/FERIOD’)
154 READ(S»280)APHOLE
155 280 FORMAT ()
136 ‘ AFHOLO=AFHOLE*0.4535
137 . IF(AFPHOLO,LT.0)GD TO 200

1508 GO TO 160
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260 WRITE(6+290)
290 FORMAT(1HO» 'TYFE IN THE FHOSFHORUS LOAD IN KG/FERIOD’)
. READ(3,300) AFHOLO
300 FORMAT( )
AFHOLE=AFHOLO%2,205
IF(AFHOLO.LT.0.) GO TO 260
IF(IJUMF.GT.0)GO TO 120
160 WRITE(6+310)
310 FORMAT (1HO» * TYFE FHOSFHORUS RETENTION COEFFICIENT',

=/’ IF YOU TYFED O0s A REGRESSED ONE WILL RE FROVIDED’)

READ(Sy320) RETCOE

320 FORMATC(C ) i
AWLOAD =(220,665124%AFLOW/AREA)XDAYS/365,
IF(RETCOE.GT..,000001) GO TO 330

g**ﬂ¥Xt*t*tt**tk*#t*i*ktt#*#txtt#*tt*ittlt*xxxtix*ttt***t**t
g CALCULATE THE RETENTION COEFFICIENT
g***t****#i*i*t**Kt*‘*!lt*lt**il*ttttttlill!t#*##tt*#*tttt*t
¢ A = AWLOAD

C SOURCE? KIRCHNER AND DILLON»1975

RETCOE = .426XEXF(=-.271%kA)+.574%XEXF(~-,00949%A)
330 IF(RETCOE.GT.1.0) RETCOE=1.0
IF(RETCOE.LT.0.) RETCOE=.,0

c -

(S F333E23TITTILELTLLIP223FRP3L L2252 2233 333322333333 23333 8334
c

C CALCULATE FHOSFHORUS STEADY STATE CONCENTRATION

C AND THE RELATED OUTFUT

c
[FFTTTIITEITLETILTI39332 2332228350322 33 3333320302303 822283328
c
120 ZM=(AVOLUM/AREA) %,3048

FLUSH =(723.9669421XAFLOW/AVOLUM) XDAYS/ 365,

RETIME = 1./FLUSH

FALOAD = ,2471%APHOLO/AREA

FULOAD' = 810.7132X%AFHOLO/AVOLUM

EQUFAC = (1,-RETCOE)XRETIME

HALFLI = LOG(2.)XEQUFAC
c
(23233333222 2T2333 2232322332220 333 3323232808 2320323033%%)
C
[ CALCULATE TOTAL FHOSFHORUS STEADY STATE CONCENTRATION
c EY ONE OF THREE METHODS.
c

(BTS2 23223533330 8303332322323 3 3030200008322 02222822282]
c
REDO = 0,0
IF(IOFT.ERQ.,5)GO TO 340
350 WRITE(6+y360)
360 FORMAT (1HO»’ TYPE IN A NUMBER "3/
- SX» ‘1 DILLON AND RIGLER» 1974E’'»/»
- 5%y ‘2 VOLLENWEIDER, 1975’5/
SXy 3 VOLLENWEIDERy 1976’y/y
Xy ‘4 ALL THE METHODS AROVE.’s/»
SXr BACHMARN AND CANFIELD, 19795/,
SX» ‘5 NATURAL LAKES’y/»
SXe ‘6 ARTIFICIAL LAKES v/
GXy ‘7 RECKHOW AND ET.AL.y 1980'»s/»
SX» ‘8 ALL THE METHODS AROVE.’)
READ(3,370)1ID
370 FORMAT(I1)
IF(IN.LT.1.0R.ID.GT.B)GO TO 3350

LS=0
LES=0
GO T0(340,380y3905440y410y420y4307440),1ID
c
c DILLON AND RIGLER»,» 1974FR
c
340 Ih=1
FHOSTE = FALOAD%X1000.XEQUFAC/ZM
c SOURCE: UTTORMARK AND HUTCHINSy 1978

ACCLE = (,C1XZM¥FLUSH)/(1,-RETCOE)
EXCLD = (,C02*%ZMXFLUSH)/(1.-RETCOE)

C SOURCE:SMITHy V. H.y» 1979
MOF~((1%.2%FALDADX1000 . XEQUFAC)/ZM} =77,
HUF= ({10, 1%FALOADX1000 . XEQUFAC)/ZM)~79.,
GO TO 450
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c
c YOLLENWEIDERy 1975
C

380 FHOSTE = PALOADX1000./(10.4(ZMXFLUSH))
C SOURCE: UTTORMARK AND HUTCHINS, 1978
ACCLD = ,01%(10.+(ZMXFLUSH))
EXCLD = ,02%(10.,+(ZMXFLUSH))
G0 TO 450

VOLLENWEIDER, 1974

90 PHDSTE=(PALDAD*IOOO.*FLUSH)/(ZH#FLUSH!(SDRT(FLUSH)+FLUSH))
SOURCE: UTTORMARK ANDI HUTCHINS, 1978 :
ASSSI = L01%(1.+(1./SQART(FLUSH)))

‘EXCCI = ,02%(1.,+(1.,/3QRT(FLUSH)))
ACCLD=ASSSIKZMXFLUSH
EXCLD=EXCCI%ZMXFLUSH

TPIC=FALOAD/ (ZMXFLUSH)

GO TO 450

aOWoOo0on

c .

c HACHMAN AND CANFIELDy 1979 - NATURAL LAKES
c

4

10 SED=0.162%(((FALDAN/1000.)/ZM)%%0,458)
GO TO 460

BACHMAN AND CANFIELD, 1979 - ARTIFICAL LAKES
20 . SED=0.114%(((FALDAD/1000.)/ZM)K%0,589)

60 FHOSTE=(FALOAD¥1000.)/(ZMx(SED+FLUSH))

GO TO 450

RECKHOW AND ET.AL.» 1980

[z NelNe)

30 FHOSTE=(FALOADX1000,)/(11,6+(1.2%AWLOAD))

SDQRCE: DILLON AND RIGLER» 1974 FROM SAKOMOTO,1964
CHLORA = 10.%%(1,45%L0G10(FHOSTE)~1.14)

SOURCE: "LAKE STANDARDS TASK FORCE® - DICK LATHROF
SECCHI = S.19%((CHLORA)%X%-,448)

IF(REDD.GT.0.0001)G0 TO 470

IF(IOFT.EQ.5)GO TO 480
Ct**t**tt!t*!tt*tti**t**t*lt*ll#ltt*ttlittttt!lt*t*t#tttttlt
c
c " FRINT OUT STEADY STATE CONCENTRATIONS
c

C#*****xl**l*l*l**tk*ll*t**i*‘llt#t#**t*#*l*i*ti***i*x******
c
WRITE(4,490)ZM
490 FORMAT (1HOy * MEAN DEFTH (METERS)’»TS0sF20,2)
WRITE(4:500) AWLOAD
300 FORMAT (1HOy AREAL WATER LOADING (METER/FERIOD)’»>TS0sF20.2)
WRITE(65510) FLUSH
310 FORMAT (1HO» ’ FLUSHING RATE (FARTS OF LAKE/FERIOD)'»TS50,F20.3)
WRITE(6,520) RETIME
520 FORMAT(1HOy * HYDRAULIC RESIDENCE TIME (PERIOD)‘»T50,F20.3)
WRITE(6+530) FALOAD )
530 FORMAT (1HO» ’ FHOSFHORUS AREAL LOAD .(GM/SQ.M/FERIOD)’»TS0:F20.4)
WRITE(4,540) PULOAD
540 FORMAT(1HO,y PHOSFHORUS VOLUMETRIC LOAI' (MG/CU,M/FERIOL)’,
=-TS0sF20.2)
WRITE(&y550) RETCOE
550 FORMAT (1HOy * PHOSFHORUS RETENTION COEFFICIENT’»TS50+F20.3)
WRITE(455460) EQUFAC ) .
560 FORMAT (1HO» FHOSFHORUS EQULIERIUM FACTOR (FPERIOD)’,TS0,F20.4)
WRITE(6:570) HALFLI
370 FORMAT (1HO, * HALF-LIFE OF THE CHANGE IN CONCENTRATION ’;
~’(FERIOD) " yT60sF10.2)
480 REDD = 1.0
470 CONTINUE
I0OFT=0
G0 TO(S5B0s590,60054407610762076307440)51D
380 WRITE(&v4640) -
640 FORMAT(1HO, / 122 SEPEN BASED ON DILLON AND RIGLER, 1974R’y/»
- k%)
60 TO 650
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WRITE(61660)

FORMAT (1HO» * kKK 9 /Sy’ BASED ON VOLLENWEIDER»19737s/9’ xkx’)
G0 TO 65¢ T
WRITE(69670)TFIC :

FORMAT (1HO» ’ KK 9/’ VOLLENWEIDERy 1976 FIGURE 3'y/»’ L 3.3 S
=l/r’ INFLOW TOTAL PHOSFHORUS CONCENTRATION (GM/M3)‘»T60+F10.3)
WRITE(69680)ASSSIYEXCCI

FORMAT (1HOy * ACCEFTAKLE INFLOW TOTAL FHOSFHORUS CONCENTRATION'»
=7 (GM/M3) ' vTb61sF9.31//’ EXCESSIVE INFLOW TOTAL FHOSFHORUS'»

-’ CONCENTRATION (GM/M3)’'»Té1sF9.3)

WRITE(67690)FALOAD

FORMATC(1HOy CURRENT TOTAL AREAL PHOSFHORUS LOAD (GM/M2/FERIOID’
-1 T37vF13.4)

WRITE(65700)ACCLDEXCLD .

FORMAT(1HO» ’ ACCEFTABLE TOTAL AREAL FHOSFHORUS LOADING (GM/M2/F’
=y ERIODN) 'y T609F10.4v//y " EXCESSIVE TOTAL FHOSFHORUS AREAL LOAD’
-y’ ING (GM/M2/FERIOD)’»T60,F10.4)

G0 7O 710

WRITE(65720)

FORMAT(1HOy’ KK 9 /9’ KASED ON BACHMAN AND CANFIELD»1979 -'»
-’ FOR NATURAL LAKES'»/»’ *xx’)

GO TO 710

WRITE(6,730)

FORMAT(1HO» * XKk 9/’ BASED ON RACHMAN AND CANFIELD»1979 ='»
-’ FOR ARTIFICIAL LAKES’s/y’ XXXk 7)

GO TO 710

WRITE(69740)

FORMAT (1HOy’ kX9 /9’ BASED ON RECKHOWs ET. AL.s 1980'»
=/’ ¥EX')

WRITE(6y7530) FHOSTE

FORMAT(1HO»’ PHOSFHORUS STEADY STATE CONCENTRATION (MG/CU.M)’5
=T60yF10.5)

WRITE(69760) CHLORA

FORMAT(1HOy ' CHLOROFHYLL-A CONCENTRATION (MG/CU.M)’»T50+F20.3)

WRITE(69770) SECCHI

FORMAT(1HOy ’ SECCHI DISC DEFTH (METERS)’¢T50,F20.3)

IF(ID.6T.1)G0 TO 440

WRITE(6y780)MOF

FORMAT(1HO,y ’ MEAN OPTIMAL FHOTOSYNTHESIS, LIGHT SATURATED'»
=/’ (MG CAREON/CU.M/DAY)’sTS0+F20.4)

WRITE(65790)MVF .
FORMAT(1HO»’  GROWING SEASON MEAN VOLUMETRIC RATES OF ‘1 />

- FHOTOSYNTHESIS (MG CAREON/CU.M/DAY)’»
=TS09F20.4)

IF(ID.EQR.4.,0R.ID.EQ.8)B0 TO 400
IF(LSS.GT.0)G0O TO 400
GO 70 800
IF(ID.ER.4,0KR.ID.EQ.8)LESS=ID
LS=LS+1
IF(L5.6T.3.ANI.LSS.EQ.4)G0O TO 810
IF(LS+6T.3.ANI.LSS.EQ.8)GO TO 820
ID=LS
GO TO (340,380+390)sLS
IF(LS.EQ.4)LS=T o T
IF(LS.6T.7)GO TO 810
ID=LS )
GO TO (810+810s810+s810,410,4207430)»LS
LSS=0
LS=0
ID=3
WRITE(65830)
FORMAT (1HOy * ENTER A NUMBER 1-12'y/»
=1 CHANGE VOLUME OUTFLOW AREA LOAD F-RETENTION»'/
- NUMRER 1 2 3 4 S v/
-5Xs’6 - RETURN THE CHANGEDR VALUE BACK’y/
-5Xy’7 - KECALCULATE A STEADY STATE F BY A DIFFERENT's
=’ METHOD',/
=5Xs’8 - START OVER' ¢/
=3Xy’§ = QUIT'y/
-5Xs /16 - FREDICT THE RECOVERY OF THE LAKE’»/
-5Xy /11 - EACK CALCULATE THE PHOSFHORUS LOADING.’ s/»
-5Xy’12 - LIST STORED INFUT VARIABLES.’)
READN(G»850)YI0OFT
FORMAT( )
IF(IOFT.GT,12.0KR.IOFT.LT.1)GO TO 800
IJUMF=1
IF(IOFT.6T.5)G0 TO 860
HUOLM=AVOLMM
HFLOWM=AFLOWM
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357 HARE AM=AREAN
398 KFHOLO=AFHOLD
3% HUOL UN=AVOLUN
460 HFLOW=AFLOW
401 HAREA=AREA
402 HFHOLE=AFHOLE
403 HRETCO=RETCOE
404 IF(UNIT.EQ.0)G0 TO 870
405 860 60 TO (90,130s170,200+160,880s350720+890,900,9105920)»I0PT
406 870  GO.TO (B0s220y240520051601880,35072078905900,910,920) 5 IOPT
407 c
408 CHRRKRRKKERRKRKEAOKKRAR KRR RX KRR XK AR KRR RK KR RN KRR KRR KKK KKK KR
409 c
410 c LIST STORED VARIAELES
111 c
412 CRARERKXARXLRRR XK IRRRAK KRR KRR KRR XK KRR KRR R R KKK KRR KRR K XK
413 c :
414 920  WRITE(67930)AVOLMMyAFLOWMs AREAM» APHOLD s RETCOE » AVOLUM» AFLOW,
415 -AREA, AFHOLE s RETCOE .
416 930  FORMAT(1HO,T13,’VOLUME’»T25, ‘OUTFLOW’ »T38s ' AREA’ s T4Bs ' P-LOAD’
417 -TSés'F=RETENTION’s/»’ METRIC’+T9sF12.092F12.2,F12,1sF10.3r/5
418 -’ ENBLISH’»T9y3F12.2/F12.0,F10,3)
419 WRITE(6,940)
420 940  FORMAT(’ ENTER A NUMBER 1-127)
421 60 TO 840
422 c
423 CHRK KR XK RA KRR ERRRR XK KRR KRR XK KA KKK RR XX ERAXKRRRK KK
424 c
25 C  CHANGE THE YALUES BACK TO THEIR VALUE BEFORE LAST CHANGE.
426 c
427 CRRERERRER R KRR KRR A R KR KRR KRR R K
42
42% 860  AVOLMM=HVOLM
436 AFLOWH=HFLOWN
431 AREAN=HARE AN
432 APHOLO=HPHOLO
433 AVOLUM=HVOLUM
134 AFLOW=HFLOW
435 AREA=HAREN
43¢ APHOLE=HFHOLE
437 RETCOE=HRETCO
438 AWLOAD=(220,665124%AFLOW/AREA) XKDAYS /345,
439 ZM=(AVOLUM/AREA) %,3048
440 FLUSH =( 723,9649421kAFLOW/AVOLUM)XDAYS/365,
141 RETIME = 1./FLUSH
4432 FALDAD = ,2471kAPHOLO/AREA
443 FULOAD = 810.,7132%AFHOLO/AVOLUM
444 EQUFAC = (1.-RETCOE)*RETIME
443 HALFLI = LOB(2,)XEQUFAC
446 WRITE(67940)
447 60 TD 840
448 c
449 CRRRK KX ORI K KRR KRR KRR KRR KRR XR R KRN KRR KKK KR XK
450 c
is1 ¢ FREDICT THE RECOVERY OF THE LAKE
o
433 CRRXXXINOKETHRKE KRR IR KRR XX KR KRR AXRRKKER KRS KRR KRR KRR KK
454 c
455 C
456 c SOURCE: SONZDGNI» UTTORMARK» AND LEEs 1974
457 >
458 . 900  WRITE(67950)
459 950 FORMAT(1HO»*TYFE INITIAL FHOSFHORUS CONCENTRATION IN MG/CU.M’»
160 -’ - KAX 10000°)
461 READ(57960) AINFHO
462 960  FORMAT( )
453 IF (AINFHO.GT,10000.0,0R.AINFHD.LT.0)60 TO 900
444 §70  WRITE(67980)
465 980  FORMAT(1HO’ TYPE THE NUMBER OF YEARS FROM INITIAL TIME’)
466 READ(S5r990) TIME
467 950 FORMAT( )
4685 IF(TIME.LE.0)GD TO 970
469 ARG=~(TIME/ERUFAC)
470 FHOCON = FHOSTE+(AINFHO-FHOSTE)XEXF (ARG)
471 CHLA = 10,%%(1,45%LOGI10(FHOCON)~-1,14)
472 SEC = 5,19k (CHLA)XX-,468)
473 WRITE(4:1000) TIME
474 1000 FORMAT(1HOy’ AT THE END OF»F7.2,’ YEARS,’

473 =/+’ THE CONDITION IN THE LAKE IS PREDICTED TO BE :’)
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47¢ WRITE(6+1010) FHOCON
477 1910 FORMAT(1HO»’  FHOSFHORUS CONCENTRATION (MG/CU.M) .,
478 -TS0,F20.3) » .
475 WRITE(6,1020) CHLA

180 1020  FORMAT(1HOs’  CHLOROFHYLL-A CONCENTRATION (MG/CU.M)’yTSO0sF20.3)
481 WRITE(6,1030) SEC

482 1030 FORMAT(1HO»’  SECCHI DISC DEFTH (METERS)’;TS0sF20.3)
183 WRITE(671040)PHOSTE

484 1040 FORMAT(1HO»’  THE STEADY STATE FHOSPHORUS CONC. (MG/CU.M) IS ’s
483 -F10.5)

186 1050 WRITE(6,1060)

457 1060 FORMAT(1HOs’  ENTER 1+253,0R 4.’/

188 -5Xs’ 1=NEW TIME PERIOD»’/

18% -5Xy’ 2=NEW INITIAL CONC. AND TIME FERIOD,’/

4%0 -5Xy’ 3=CONTINUE,’/ -

471 -5Xy ¢ 4=QUIT.’)

492 READ(5,1070) INDEX

493 1070 FORMAT( )

474 IF(INDEX.LT.1.0R.INDEX.GT.4)60 TO 1050

495 GO TO (970s500,800,890) s INDEX

496 c

497 (£ 2232322822223 23 3223383222333 3 33338333333 33333 38833303
498 [

499 c BACK CALCULATE A PHOSPHORUS CONCENTRATION

500 c

501 CHERRKIRKE KRR EREK KK XK R XA RRRL KKK KK KKK KR KKK KAKAR
502 c

503 910  WRITE(6:1080)

504 1080 FORMAT(1HO’'TYFE IN THE OBSERVED SFRING TOTAL FHOSFHORUS',
505 -/ CONCENTRATION IN MG/CU.M’)

506 READ(S51090) AEFHOS

507 1090 FORMAT(

508 IF (AEFHOS.LT.0.0.0R.AEPHOS.6T,10000.)G0 TO 910

509 1100  WRITE (4s1110)

310 1110 FORMAT(1HO»’ ENTER A NUMBER 1-47,/,

511 -SXy‘1 DILLON AND RIGLERs 1974B’s/,

512 ~GXy’2 VOLLENWEIDERs 1975’9/

513 -5Xy’3 VOLLENWEIDERs 1976°1/+

514 -5Xy‘4 ALL THE METHODS ABOVE.’)

515 READ(5,1090)I60

516 IF(IGO.LT.1.0R.I60.6T.4)60 TO 1100

517 LR=0

518 60 TO(1120,1130+114051150) 160

519 1120 WRITE(6s1160)RETCOE

520 1160 FORMAT(1HOy’ ENTER A NEW PHOSPHORUS RETENTION COEFFICIENT»
52 -/+’  IT CURRENTLY ISy’1F10.3s/s

522 -/ IF YOU TYFE 0y A REGRESSED ONE WILL RE CALC.’)
523 ID=1

524 READ(Sy1170)RETCOE

525 1170 FORMAT( )

526 IF(RETCOE.GT..000001)60 TO 1180

527 c S —

528 (2222223322222 222333332 2323323833233 3332333333333 333333333323
529 c

330 C CALCULATE THE RETENTION COEFFICIENT

531 c

332 CRERRKKERRRXXRKR AR R R R E KRR XXX XXX KKK R R KKK KK KKK KR KKKK
533 c

534 A=AWLOAD

535 c .

536 C SOURCE: KIRCHNER AND DILLON» 1975

537 c

538 RETCOE=,426XEXF (=,271KA) +.574XEXP (-, 00949%A)

53¢ 1180 IF(RETCOE.GT.1.)RETCOE=1.0

540 IF(RETCOE.LT.0)RETCOE=,0

541 EFLOAD=(AEFHOSXZMXFLUSH) /{1-RETCOE)

542 G0 TO 1190

543 1130 EPLOAD=AEPHOSX(10.+(ZMXFLUSH))

544 IDp=2

545 GO TO 1150

546 1140 EFLOAD=AEFHOSXZMX( (FLUSHXX0.5) +FLUSH)

547 ID=3

548 1190 EFLOAD=EFLOALKAREAM/100.

549 EELOAD=EPLOAD%2,205

350 1200 WRITE(6,1210)IDsEFLOADSEELOAD

551 1210 FORMAT(1HO,’THE ESTIMATED PHOSPHORUS LOAD BY METHOD ‘sI2,/ IS *»
552 -F10.2y' KB/YR'/»T34,F10.2y’ LBS/YR')

55 CHLORA=10,%%(1.45%L0OG10(AEFHOS)-1.14)

3354 SECCHI=3,19%((CHLORA)X%X~,468)
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WRITE(651220)CHLORAs SECCHI

FORMAT (1HO»T15y ' CHLOROPHYLL-A CONC. (MG/CU. M)’ sF10.3s+/>
-T15, “SECCHI DISC DEFTH (METERS) ‘sF10.3y//)

IF(LR.ER.0)G0 TO 1230

LR=LR+1

GO TD (1120,1130+1140,1230)»LR
WRITE(671240)

FORMAT (1HOy ’ ENTER A NUMBER 1-47+/9

~5Xs’1= ANOTHER METHOD's/
-5Xy ‘2= ANOTHER FHOSFHORUS CONCENTRATION.'/
-SXy*3= CONTINUE’ s/
-5Xy ‘4= QUIT’)
READ(S5r1250)IEGD

FORMAT ()
IF(IEGO.LT.1.0R,1IEBO.GT.4)60 TO 1230

GO TD(1100+910,800,890),IEGO

WRITE(691260)
FORMAT (1HO» Rk RXKKXKXKkKKK LATER XERKXKARKKKXKK')

STOF
END




