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FOREWORD

As environmental controls become more costly to implement and the penalties of
judgment errors become more severe, environmental quality management requires
more efficient analytical tools based on greater knowledge of the environ-
mental phenomena to be managed. As part of this Laboratory's research on the
occurrence, movement, transformation, impact, and control of environmental
contaminants, the Technology Development and Applications Branch develops
management or engineering tools to help pollution control officials achieve
water quality goals through watershed management.

Techniques for estimating the contribution of various land use activities to
nonpoint source pollution are essential to the development of water quality
management plans for specific areas. The Nonpoint Source Model, which was
developed to simulate pollutant contributions to stream channels for nonpoint
sources, was expanded to include nutrients. This report documents the
expanded effort and illustrates the additional testing given the model.

David W. Duttweiler

Director

Environmental Research Laboratory,
Athens, Georgia
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ABSTRACT

The Nonpoint Source Pollutant Loading (NPS} Model was applied to one urban
and two small agricultural watersheds to simulate nutrient loadings in
surface runoff. Since the NPS Model simulates all nonpoint pollutants as a
function of sediment loss, the key question was whether sediment is a
reliable indicator of nutrients in surface runoff. Both the literature
surveyed and the results of this work indicate Total nitrogen (N) and Total
phosphorus (P) can be reasonably simulated in this manner. Also, organic
components of N and P can be simulated since they are generally associated
with sediment and comprise a major portion of the total nutrients in
surface runoff.

Nitrate N (NOs-N) and phosphate P (PO4-P) are almost entirely contained in
the soluble fraction of surface runoff and are not adequately simulated
with the NPS Model. Ammonia N (NH3-N) appears to be transported in
significant amounts both in solution and attached to sediment; thus, the
simulation results were inconclusive. Total Kjeldahl N (TKN) was simulated
on the urban watershed which was large enough to provide a continuous
baseflow. The simulated TKN values agreed reasonably well with recorded
values except when baseflow TKN concentrations were high. Over 50% of the
annual TKN loading was estimated to originate from the baseflow.

Therefore, the NPS Model can simulate total nutrient loadings only in areas
where subsurface contributions are minimal. This report was submitted in
fulfillment of Grant No. R803315-01-2 by Hydrocomp Inc. under the
sponsorship of the Environmental Protection Agency. The work was completed
as of October 1976.
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SECTION 1.0
CONCLUSIONS AND RECOMMENDATIONS

The Nonpoint Source Pollutant Loading (NPS) Model can be used to estimate
total nutrient loadings from the land surface of urban and agricultural
areas. Test results on a 433-hectare (ha) urban watershed (Third Fork
Creek) in Durham N.C. show that simulated Total phosphorus (P) and iron
(Fe) concentrations during a storm compare well with recorded values.

Total annual loadings for 1972 were within 20% of the values estimated from
regression analysis of the data. Simulated Total Kjeldahl nitrogen (TKN)
concentrations and loadings were less accurate due to TKN concentrations in
baseflow. Since in-stream processes and subsurface pollutant contributions
occur in Third Fork Creek and are not simulated in the NPS Model, the size
of the watershed approaches the upper limit of applicability of the model.

Where subsurface contributions are significant, the NPS Model should be
modified to allow specification of average monthly pollutant concentrations
in subsurface flow. If in-stream processes are major, the NPS Model should
be interfaced with a stream water quality model. Both of these procedures
would be required to simulate nonpoint pollution in large watersheds.

Nutrient concentrations and loadings were also simulated from two small
agricultural watersheds (1.3 and 0.8 ha) in Watkinsville, Georgia and East
Lansing, Michigan for the 1974 growing season. Total P and Total nitrogen
(N) concentrations and loadings were adequately simulated because these
nutrient forms are largely associated with the sediment fraction of surface
runoff. Ammonia nitrogen (NH3-N) values were not simulated as well as
Total P and Total N since NH3=N transport in solution was found to be
significant. Nitrate nitrogen (N03-N§ and phosphate phosphorus (P0,-P)
values were not adequately represented because they are transported almost
entirely in solution form. Accordingly, the NPS Model should not be used
to estimate loadings for these nutrient forms.

Just as Third Fork Creek approaches the upper size limit for the NPS Model,
the agricultural watersheds were too small for accurate representation of
the hydrologic and sediment characteristics. The NPS Model should only be
applied to watersheds for which the 15-minute simulation interval is
reasonable. The range of watershed sizes simulated in this study (0.8 to
433 hectares) provides estimates of the upper and lower bounds of
applicability.

The nutrient simulation results were obtained by estimating the nutrient
potency factors (i.e. nutrient loss/sediment loss x 100%) from observed
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data and then calibrating the values by comparing simulated and recorded
concentrations. The goal was to evaluate the use of sediment loss, as
simulated in the NPS Model, as an indicator of nutrient loadings in surface
runoff., Further testing and verification should be conducted to see if the
potency factors can be estimated, without calibration, as a function of
fertilizer applications, management practices, soil characteristics, crop
behavior, etc. Only in this way can the NPS Model be effectively applied
in areas where little data is available.

The conclusions presented in this report do not mean that soluble nutrient
forms are unimportant. In areas where subsurface flow is a major portion
of total runoff, soluble nutrient forms may comprise much of the nutrient
loading. The literature and results of this work indicate that total
nutrient loads in surface runoff are associated largely with sediment.
Until research can accurately represent the complex reactions and
transformations of nutrient forms in all flow components, the NPS Model can
be used to estimate total nutrient loads in surface runoff as a function of
sediment loss.



SECTION 2.0 .
INTRODUCTION

This report presents the results of further testing of the NPS Model to
specifically evaluate its applicability for simulating nutrient loadings
from urban and agricultural watersheds. The NPS Model has been described
in a previous EPA report (1). The reader is referred to the original
report on the development and testing of the model which also provides
guidelines for its use and application.

The NPS Model was developed to provide a tool to regional, state, and local
planning agencies for the evaluation and analysis of nonpoint pollution
problems. The model continuously simulates hydrologic processes, including
snow accumulation and melt, pollutant accumulation, generation, and washoff
from the land surface. Sediment and sediment-l1ike material is used as the
basic indicator of nonpoint pollutants. These erosion processes are
simulated on both pervious and impervious areas. Pollutant Toadings are
determined by multiplying the resulting sediment discharge by "potency
factors" i.e. pollutant mass/sediment mass x 100 percent, representing the
pollutant strength of the sediment. The potency factors are specified for
each pollutant by the user as single average values or 12 monthly values;
the same potency factors are used throughout the simulation period.

The NPS Model is called a "pollutant Toading" model because it simulates
the total input or poliutant loading from the land surface to a stream
channel or waterbody. Although the hydrologic algorithms simulate all
runoff components (surface runoff, interflow, groundwater flow), the
present version of the model evaluates only surface pollutant
contributions. Subsurface, groundwater pollutants, and channel processes
are not considered. For water quality simulation in watersheds where
in-stream processes are significant, the NPS Model must be interfaced with
a stream water quality model.

Since the NPS Model simulates all pollutants as a function of sediment
washoff, the goal of this work was to evaluate how well this assumption
works for various compounds of nitrogen (N) and phosphorus (P). A review
of  the literature has shown the majority of the Total N and Total P in
surface runoff from agricultural lands is associated with the sediment
fraction. Burwell, et al (2) estimate more than 96% of Total N and 95% of
Total P losses in surface runoff from experimental plots [4.05 meters (m) x
22.13 m] in Minnesota were transported by sediment. These values pertain
to plots mgnaged as continuous fallow, continuous corn, and rotation corn,
Plots managed as rotation hay produced little sediment loss with all of the
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runoff nutrients occurring in soluble form. However, the absolute value of
soluble nutrient losses were Tow for all the experimental plots. Organic N
on sediment was the predominant nitrogen form, except during snowmelt
periods when nitrate nitrogen (NO3;-N) was prevalent. Ammonia nitrogen
(NH;-N) losses occurred both on sediment and in solution in almost equal
proportions. Phosphorus losses were measured largely as Total P on
sediment except for some Ortho-P (PO,-P) and Total P in solution during
snowmelt. In general, soluble nutrient losses occurred during the snowmelt
period which produces most of the annual runoff.

Kissel, et al (3) noted similar results for nitrogen losses from duplicate
4-hectare (ha) watersheds in Texas. Runoff samples collected over a 4-year
period indicate 85% and 77% of Total N was transported by sediment from the
two watersheds planted on a rotation of grain sorghum, cotton, and oats.
Johnson, et al (4) found that 80% of the Total P losses from a 330 km rural
watershed in central New York were attached to the suspended solids
measured in the stream. Most of the solid phase P was insoluble phosphate
compounds and organic P. Using simulated rainfall on plots in Indiana,
Romkens, et al (5) found high percentages of total nutrients in surface
runoff were components of sediment under five different tillage systems.
However, tillage practices that reduced sediment loss would also reduce
sediment associated nutrient losses, but would increase the soluble
nutrients in the surface runoff. An almost linear relationship (referred
as "curvilinear") was established between sediment loss and
sediment-associated N and P Tosses. On four watersheds (30 to 60.8 ha) in
Southwestern Iowa, Schuman, et al (6) observed the percent of Total N
losses associated with sediment was 92% for contour-planted corn watersheds
and 51% for pasture watersheds. However, Total N losses from the pasture
watershed was only 7.6% of the contour-planted watershed. Annual soluble N
losses were low from all four watersheds during the 3-year study.

Urban watersheds have not been as extensively monitored for the transport
mechanisms of nutrient losses as have agricultural areas. In a study on
nutrient loadings to a lake from urban residential land, Kluesener (7) and
Kluesener and Lee (8) noted a striking similarity between the measured
Total Solids concentrations and the Organic N and Total P concentrations
during storm events. Sediment appeared to be the major transport mode for
these constituents. Organic N was responsible for 77% of the Total N
loading. Data presented by Cowen et al (9) for the same area showed
Organic N was commonly associated with particulate matter. In a major
study in Durham, N.C., Colston (10) extensively sampled solids, nutrients,
organics, and metals from a mixed land-use urban watershed for an 18-month
period. Colston's data showed a close correlation between Total Kjeldahl N
(TKN), Total P, and the solids concentration. The more soluble nutrient
forms (e.g. NO3, POy, NH3) were not analyzed so no indication of their
relative importance was possible. .

In summary, the literature appears to indicate sediment can be used as a
reasonable indicator of nutrient loadings by surface runoff from
agricultural and urban lands. However, soluble nutrient losses can be
significant in watersheds where subsurface discharge is a major component
of the runoff. Burwell, et al (11) found subsurface transport of soluble N
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accounted for 80% of the Total N loss from level-terraced and pasture
watersheds. But looking only at the surface runoff from those same
watersheds, 75-80% of the surface N Tosses occurred on the sediment, The
intent of this investigation was to evaluate the use of sediment as an
indicator of nutrient loadings in surface runoff as formulated in the NPS
Model. Section 3.0 describes the three test watersheds and Section 4.0
presents the simulation results. Estimating nutrient potency factors is
discussed in Section 6.0 and general value ranges are included. The
appendices provide a description of the minor modifications to the NPS
Model performed during this study, correction of errors noted in the NPS
Model report, and a new listing of the NPS Model.



SECTION 3.0
TEST WATERSHEDS

Simulation of nutrient loadings with the NPS Model was performed on one
urban watershed and two small agricultural watersheds. The urban watershed
is the Third Fork Creek in Durham, N.C. and the agricultural watersheds are
the P2 watershed in Watkinsville, Georgia and the P6 watershed in East
Lansing, Michigan. These watersheds were chosen because of data
availability and previous simulation work. Third Fork Creek was one of the
test areas for the NPS Model development work and the P2 and P6 watersheds
are test sites for continuing research work on the simulation of pesticides
and nutrients on agricultural lands (12).

Third Fork Creek represents a typical urbanized area in the Piedmont region
of the Southeastern United States. The basin encompasses a varfety of land
uses in the general categories of residential (60%), commercial (17%),
industrial (13%), and open land (10%). Upper Third Fork Creek, simulated
in this study, drains an area of 433 ha located within the city limits of
Durham, North Carolina (Figure 1). The watershed contains approximately
30% impervious land and has been the subject of urban runoff studies by
Colston (10) and Bryan (13). The NPS Model report (1) provides a complete
description of Third Fork Creek and the data used in simulation,

P2 and P6 are small experimental agricultural watersheds on which recent
data collection and analysis programs have been sponsored by the U.S.
Environmental Protection Agency. . In cooperative agreements with the USDA

- Southern Piedmont Conservation Research Center (Watkinsville, Georgia) and
Michigan State University's Department of Crop and Soil Science and
Department of Entomology, the Environmental Research Laboratory in Athens,
Georgia directed these programs. Instrumentation was established for
continuous monitoring of meteorologic conditions and continuous sampling of
runoff and sediment from the experimental watersheds. The collected
'samples and periodic soil cores were analyzed for both pesticide and
nutrient content., Field operations, chemical applications, and crop growth
were monitored on four watersheds in Georgia and two watersheds in
Michigan. The general goal is to provide extensive data for the
development of simulation models for evaluating nonpoint pollution from
agricultural lands and the impact of land management practices. These
programs and model development are described in a report by Donigian and
Crawford (12).

P2 (Figure 2) and P6 (Figure 3) are small natural watersheds draining 1.3
and 0.8 ha respectively. Both watersheds were planted to corn in 1974 with
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fertilizer applications prior to planting and six weeks following. Table 1
Tists the fertilizer application dates and amounts. The P2 watershed has
an average slope of 2.5% and is comprised of Cecil sandy loam. The P6
watershed has a 6% slope with a variety of soil types including Spinks
sandy Toam and Travers, Hillsday, and Tuscola loam. Minimum tillage
practices were followed on both watersheds with tillage operations
performed only prior to planting.

TABLE 1. FERTILIZER APPLICATIONS ON THE P2 AND P6 WATERSHEDS IN 1974

N P
Watershed Date (kg/ha) (kg/ha)
P2 Watershed 4/29/74 (planting) 38 33
6/11/74 112 -
P6 Watershed 5/20/74 (planting) 68 93
7/8/74 130 -
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SECTION 4.0
NUTRIENT SIMULATION RESULTS

The NPS Model was applied to each of the watersheds described in Section
3.0 for the period of available nutrient data. Monthly potency factors for
various nutrient forms were calculated from the observed data. These
initial values for the potency factors were adjusted slightly to improve
agreement between simulated and observed nutrient washoff. The simulation
results are discussed below for each watershed.

THIRD FORK CREEK, DURHAM, N.C.

Runoff, sediment, and nutrient locadings for Third Fork Creek were simulated
for an 18-month period from October 1971 through March 1973. Simulated
Toadings of sediment (measured as Total Solids), TKN, Total P, and Fe are
shown in Figure 4 and listed in Table 2. The hydrologic and sed1ment
calibration was discussed in the NPS Model report and will not be repeated
here. The variation in sediment and nutrient Toadings shown in Figure 4
reflects the use of sediment as a pollutant indicator in the NPS Model.
Since only selected storms were sampled on Third Fork Creek during the
18-month period, observed monthly loading values were not available for
comparison with the simulation results. However, Colston (10) did estimate
the 1972 pollutant loadings from regression equations developed from data
on the 36 sampled storm events and extended to all 66 events that occurred
on Third Fork Creek in 1972. The predicted loadings were then adjusted to
correct a bias in the automatic“sampling technique due to location of the
equipment at the streambed. Because Third Fork Creek experiences a
groundwater contribution, the pollutant loadings of the baseflow were
estimated from analysis of periodic grab samples. Table 3 compares the NPS
Model simulated pollutant loadings for 1972 with Colston's estimates.

Since the NPS Model simulates only surface pollutant contributions, the
simulated values should be compared with the storm runoff est1mates.

Except for TKN the simulated loadings are within 20% of Colston's
estimates. - This agreement is reasonably good considering the bias in the
sampling technique, the regression method of estimation used by Colston,
and the effects of in-stream processes and groundwater contributions
neglected in the NPS Model. The over-simulated TKN loading is partially a
result of calibrating the NPS Model potency factors with the storm-event
data (discussed below). .Over 50% of the total annual TKN loading
originates from baseflow, according to Colston's estimates. Consequently,
potency factors calibrated on storm events which include both surface
runoff and groundwater would over-estimate the surface runoff contribution.
Subsurface and groundwater flow paths appear to be significant for TKN
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Figure 4. Simulated monthly sediment and nutrient
loss from Third Fork Creek.
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TABLE 2. SIMULATED MONTHLY SEDIMENT AND NUTRIENT
LOSS FROM THIRD FORK CREEK

Month Sediment TKN Total P Fe
kg/ha kg/ha ' kg/ha kg/ha
1971
October 473 0.28 0.28 6.15
November 352 0.21 0.25 4.58
December 105 0.07 0.08 1.36
1972
January 133 0.12 0.11 -1.73
February 513 0.28 0.33 6.15
March 353 0.21 0.25 4.23
April 154 0.09 0.11 1.85
May 597 0.33 0.42 7.16
June 1326 0.73 0.80 15.91
July 861 0.47 0.52 10.33
August 90 0.05 0.05 1.09
September 686 0.41 0.41 8.91
October 858 0.51 0.52 11.15
November 1002 0.60 0.70 13.02
December 860 0.60 0.65 11.18
1973
January 314 0.28 0.25 4.08
February 1730 0.95 1.12 20.76
March 439 0.26 0.31 5.26
Total 10846 6.45 7.16 134.90
Total for 1972 7433 4.40 4.87 92.71
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loadings in Third Fork Creek; these contributions are not evaluated in the
NPS Model.

TABLE 3. 1972 ANNUAL POLLUTANT LOADINGS IN URBAN RUNOFF
FROM THIRD FORK CREEK (kg/ha)

Estimated by Colston (10) | NPS Model Simulation | % Difference?
Total Base Storm Surface Runoff
Flow Runoff
Sediment 8624 672 7952 7433 -6.5
TKN 6.8 3.7 3.1 4.4 +41.9
Total P 5.3 1.0 4.3 4.9 +14,0
Fe 114.5 2.5 112 92.7 -17.2

39 Difference = NPS Model Simulation - Storm Runoff from Colston 100%
Storm Runoff from Colston X

Figures 5 through 14 present simulated and recorded data for five of the
storms used in calibrating the nutrient potency factors on Third Fork
Creek. Runoff and sediment loss for each storm are included in Figures 5,
7, 9, 11, and 13 to provide a basis for evaluating the nutrient-simulation
results. TKN, Total P, and Fe simulation results are shown in Figures 6,
8, 10, 12, and 14, except Fe was not measured in the storm of October 5,
1972 (Figure 14). Although the NPS Model simulates all streamflow
components (surface runoff, interflow, groundwater), only surface pollutant
loadings are evaluated. Also, in-stream processes are not considered in
the model although such processes do occur in the Third Fork Creek
watershed. (The possible impact of in-stream processes was discussed in
the NPS Model report). These factors should be kept in mind when reviewing
the simulation results.

Analysis of the results for Third Fork Creek indicate the following points:

(1) Total P and Fe concentrations are relatively close to recorded values
for the majority of the storms. Also, the shape of the Total P and Fe
curves is similar to the sediment curve indicating sediment as the
significant transport medium.

(2) TKN concentrations show considerable variation from storm to storm,
For the January 10 storm (Figure 6), the shape of the TKN curve is
similar to the sediment curve (Figure 5) but the recorded values are
twice the simulated TKN values. Since the same potency factor is used
for all storms that occur in the same month, the remaining data for
January did not warrant increasing the potency factor. Baseflow
samples on January 5, January 19, .and January 26 contained TKN
concentrations of 1.2, 2.9, and 2.9 mg/1 respectively. Also similar
measurements during November and December 1971 produced TKN .
concentrations of up to 9.0 mg/1. These values are generally much
higher than ones observed during storm events. Colston noted that the
high TKN concentrations in two December 1971 storms were believed to
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be erroneous. Thus, the high recorded values for January 10 could be
due to unusual conditions and/or sampling/analysis errors.

(3) The TKN concentrations during February storms (Figures 8 and 10) are
well represented by the simulation. Since the storms occur in the
same month, the same potency factor for TKN was used. On the other
hand, the October 5 storm (Figure 14) produced TKN concentrations
reminiscent of baseflow; very little variation was recorded throughout
the storm. Consequently, the simulated and recorded TKN
concentrations for the October storm differ considerably with no
apparent explanation, ‘ '

(4) The February 1 storm (Figure 8) shows the impact of baseflow pollutant
contributions. High TKN concentrations occurred at the beginning and
end of the storm when flow was minimal and likely originating from
subsurface and groundwater sources. Since baseflow TKN concentrations
vere high during this period (1.0 to 3.0 mg/1), the effect of the
storm runoff was to dilute the baseflow contribution.

(5) The simulation results for the June 20 storm {Figures 11 and 12)
demonstrate a number of problems that should be noted when comparing
simulated and observed values. The runoff volume and peak flow are
reasonably close except for a 1% hour discrepancy in the timing of the
peak. Unless such differences occur consistently throughout the
simulation period, they can usually be assigned to errors in the
recorded time of either the input precipitation or the observed
streamflow. Although the recorded sediment data does not closely
correspond to the simulated values, the major reason for this is the
lack of observed data points between 7:30 and 8:30 when the peak flow
occurred. Total P, Fe, and suspended solids (not shown) had peak
concentrations at 8:00; therefore, one would expect the sediment to
behave in a similar fashion. A peak sediment concentration at 8:00
would have improved agreement between simulated and recorded values,
although the timing error remains.

The nutrient simulation results for June 20 are similar to the results
for the other storms except for greater differences between simulated
and recorded values. Total P and Fe closely correspond to the
"expected" sediment curves. The unusually high Total P concentrations
are not substantiated in other summer storms; thus, the simulated
values are low. The TKN concentrations show 1ittle variation with
flow or sediment resulting in differences between the simulated and
recorded values.

The simulation results for Third Fork Creek indicate the NPS Model, using
sediment as a pollutant indicator, can reasonably.represent Total P and Fe
loadings from the land surface. Other constituents (e.g. micronutrients,
heavy metals) behaving in a similar fashion would likely show similar
accuracy. The TKN concentrations were not represented as well as Total P
and Fe due in part to TKN concentrations in baseflow. Since pollutant
concentrations in baseflow are less variable than in surface runoff, the
NPS Model could be modified to allow input of monthly values for pollutant
concentrations occurring in the baseflow. Such a modification would likely

improve simulation results in watersheds where a groundwater flow component
is present.
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P2 WATERSHED, WATKINSVILLE, GEGRGIA

Nutrient loadings from the P2 watershed were sinulated with the NPS Model
Simulated and

for the 1974 growing season (May through September).
recorded monthly runoff, sediment, and nutrient loadings are shown in

Figures 15 and 16, and listed in Table 4.

The initial runoff and sediment

parameters were obtained from modeling work on nearby watersheds (12) and

slightly adjusted to better represent the recorded runoff and sediment

TABLE 4.

SIMULATION RESULTS AND RECORDED DATA FOR THE P2 WATERSHED
(May - September 1974)

Month Runoff | Sediment | Total P | Total N NH,-N | NO3-N | PQ,-P

mm kg/ha ka/ha | kg/ha | kg/ha | kgjha | ka/ha

May Rec. 77. 103. 0.16 0.31 0.06 0.06 .002

Sim. 118. 235. 0.35 0.52 0.12 0.14 .004

June Rec. 418. 972. 1.26 4.24 1.23 0.49 .072

Sim. 307. 742. 0.97 2.97 0.89 0.37 .052

July Rec. 470. 687. 0.40 3.27 0.46 0.12 .027

Sim. 420. 734. 0.44 3.30 0.59 0.11 .037

August  |Rec. 122. 105. - 0.07 0.53 0.34 | 0.08 .010

Sim. 142. 186. 0.11 0.71 0.56 0.15 .009

September|Rec. 6. . 0.01 0.02 0.01 0.01 .001
Sim. 0. 0. 0. 0. 0. 0. 0.

Total Rec. 1093. 1867. 1.90 8.36 2.09 | 0.76 | 0.112

Sim. 987. 1898. 1.87 7.50 2.15 0.77 0.101

during the summer period.
monthly potency factors derived from the recorded data,

The simulated nutrient values result from

The potency

factors were also modified slightly in calibration by comparing simulated

and observed nutrient concentrations.

The results indicate Total P and

Total N loadings are more closely associated with the sediment fraction of
Improving the sediment

surface runoff than the other nutrient forms.

simulation would improve both the Total P and -Total N results.
simulated NH3-N loadings would also improve with a more accurate sediment
simulation, but the discrepancies between simulated and recorded loadings

are somewhat greater than for Total P and Total N.
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verified by the recorded data which indicates 79% of Total P, 64% of Total
N, and 32% of NH3-N in surface runoff during the 1974 growing season was
associated with sediment.

The recorded NO3-N and POy-P values were measured only in the water portion
of surface runoff because the fraction of these nutrient forms attached to
sediment is usually small. Thus one would not expect accurate simulation
of NO3-N and POy-P loadings using sediment as an indicator. Any agreement
in Figure 16 reflects the dependence of sediment loss on runoff which is
the transporting mechanism for these nutrient forms. However, the recorded
values indicate NO3-N and POu-P loadings are a small portion of the Total N
and Total P losses from the P2 watershed.

Analysis of the simulation results for individual storm events was the
basis for calibration of the nutrient potency factors. Unfortunately the
short period of available nutrient data provided few storms with detailed
data for calibration. However, sufficient results were obtained to provide
another evaluation of the NPS Model and the use of sediment as a nutrient
runoff indicator. Figures 17 through 24 present the simulated and recorded
values for four storm events on the P2 watershed during the 1974 growing
season. The runoff, sediment loss, and Total P concentrations are included
in Figures 17, 19, 21, and 23, while the Total N, NH;-N, NO3~N, and P0,-P
concentrations are shown in Figures 18, 20, 22, and 24, Analysis of these
results yields the following points:

(1) One problem in simulating the P2 watershed was the small size of the
watershed in relation to the 15-minute simulation interval of the NPS
Model. The steep rising limb of the recorded hydrographs could not be
accurately represented in many cases where the short summer
thunderstorms occurred in less than three or four simulation time
intervals. However, except for some timing problems, the runoff
volumes and peak flows are s1mu1ated reasonably well for the four
storms.

(2) The sediment parameters were calibrated to improve agreement between
simulated and recorded sediment concentrations. The results indicate
the NPS Model can be calibrated to approximate sediment loss from
agricultural watersheds. Although research is needed to more
accurately represent the erosion process, sediment simulation with the
NPS Model, as indicated by the results on the P2 watershed, is
adequate for planning purposes.

(3) As noted above for the monthly loading values, Total P concentrations
close]y follow the sediment values. Better s1mu1at1on of sediment
would 1mprove the Total P simulation. Thus the use of monthly potency
{actors in the NPS Model is a good assumption for simulating Total P

oadings.

(4) Total N concentrations demonstrate some correlation to sed1ment but
deviations do exist. The sediment and Total N curves for the storm of
July 27 (Figures 21 and 22). are considerably different while the
‘values for remaining storms show greater correspondence. For the
latter events, an improved sediment simulation would improve the Total
N simulation. Consequently, sediment is also a reasonab1e indicator
for Total N loadings from the P2 watershed.
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of May 23, 1974.
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(5) For NH;=N, the results are inconclusive. For some storm events, the
NH,-N concentrations are obviously influenced by the sediment values
(Figures 21, 22, 23, and 24). In other cases, the NH3-N
concentrations are almost constant showing little variation with
either flow or sediment loss. The recorded data on P2 demonstrates NHj
is transported both on sediment and in solution.

(6) The variations in NO;-N and P0,-P concentrations during storm events
demonstrate little or no relationship to'sediment concentration., In
some cases, there appears to be an inverse relation to the flow rate.
The extreme variations, especially for P0O,-P, are basically
unexplained. They are likely due to instantaneous variations in
sediment characteristics, areal variations in soil P concentrations,
and relative amounts of surface and subsurface flow. In any case,
high concentrations at low flow rates have little impact on the total
storm nutrient load. Burwell, et al (14) found that negiecting such
high concentrations had no significant impact on the calculated storm
nutrient load when compared to an integrated method over the entire
event. Thus, high goncentrations occurring at Tow flow rates can be
effectively neglected in the calibration process. This is
demonstrated in Figure 18 where a concentration value is recorded two
hours after the major portion of the storm event. Such concentrations
are highly suspect because the value is an average concentration since
the previous sample. With zero flow occurring between the samples,
the last recorded value is not meaningful. Ideally, nonpoint
pollutants from the land surface should be analyzed in terms of mass
loading rates in order to mask irrelevant concentration variations (1,
12). The simulation results are presented in concentrations because
few NPS Model users will have sufficient data to calculate mass
loading rates during storm events; hence, comparing simulated and
recorded concentrations will be the most common method of calibration.

Although the P2 watershed was simulated for only one summer growing season,
the nutrient runoff data appears to corroborate other studies on
agricultural runoff discussed in Section 3.0. The NPS Model simulation
results indicate sediment is a reasonable indicator for total nutrient
loads (e.g. Total P, Total N) from the P2 watershed, but not for individual
constituents such as NOy~N and PO,~P found in the solution phase of surface
runoff, '

P6 WATERSHED, EAST LANSING, MICHIGAN

The P6 watershed was also simulated for nutrient loadings during the 1974
growing season. The monthly values shown in Figures 25 and 26, and 1isted
in Table 5, indicate substantial differences between the monthly simulated
and recorded runoff, sediment loss, and nutrient values. The discrepancies
in the nutrient loadings are a direct result of problems with the
hydrologic simulation. The large over-estimate of runoff in May is due to
the inability to represent the hydrologic impact of tillage operations. On
May 13 and 14, the P6 watershed was plowed to a depth of 25 cm. During
the following three days, up to 60 mm of rainfall soaked into the fallow
ground with negligible runoff produced. The NPS Model simulated the period
as if plowing had not occurred, resulting in high simulated runoff and
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from the P6 watershed (May-September 1974).

Figure 25. Monthly runoff, sediment and Total P loss
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TABLE 5.

MONTHLY SIMULATION RESULTS AND RECORDED DATA FOR THE P6 WATERSHED

(May - September 1974)

Month Runoff | Sediment | Total P | Total N | NH3-N | NO3-N | PO,-P
mm kg/ha gm/ha gm/ha gm/ha | gm/ha | gm/ha
May Rec. 3 15. 2. 59. 0 3. 0
Sim. 472 1069. 1603. 5343, 534, | 2137. | 855.
June Rec. 0 0 0 0 0 0 0
Sim. 35 55, 66. 220, 6. 27. | 38.
July Rec. 30 390. 395, 1401. - 34, 112. | 256.
Sim. 27 38. 38. 231. 19. 77. 26.
August Rec. 310 796. 347. 3215. 187. 196. | 117.
Sim. 249 921. 405. 3683. 212. 277. | 138.
September}Rec. 8 35. 0 0 0 0 0
Sim. 102 211. 43, 737. 21. 21. 17.

*

sediment loss.  Since monthly potency factors were used in this simulation,
the over-simulated sediment loss also caused high estimates of nutrient
loss in May although fertilizer applications occurred after the major
events,

The other discrepancies in Figures 25 and 26 exist because the P6 watershed
is too small (0.8 ha) for an accurate simulation with the 15-minute
simulation time step used in the NPS Model. This is also true for the P2
watershed although the impact was not as dramatic as on P6. The entire
sediment and nutrient losses for P6 in July occurred in one summer
thunderstorm (7/02/76) that lasted less than 15 minutes. Although the
storm was only ‘moderate (peak flow of 0.04 cms), it was the first
significant summer event and occurred with 1ittle crop canopy, resulting in
high sediment and nutrient losses. Because of its short duration, the
storm could not be accurately represented by the NPS Model. Except for
this July storm, the only other significant storm events during the 1974
growing season occurred in August. Fortunately, these events were of
sufficient duration for a reasonable simulation. Figures 27 and 29 show
the runoff, sediment, and Total P concentration, and Figures 28 and 30
provide the Total N, NH3-N, NO3-N, and PO4-P concentrations for each

event. The problems with the hydrologic simulation are evident. For the
August 13 storm (Figure 27), the two recorded flow peaks are simulated as a
single peak; the first flow peak, which occurs within seven minutes from
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Figure 27. Runoff, sediment loss and Total P concentration
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1974.
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the beginning of the storm, is not represented. For the August 27 storm,
the three recorded flow peaks are simulated as two. Since only one
precipitation gage recorded rainfall for P6, the discrepancies between the
simulated and recorded runoff are likely due to both the gross simulation
interval and the areal variability in rainfall prevalent for thunderstorms
in the region.

Despite these discrepancies, the runoff simulation for the August storm
events is adequate for evaluating the sediment and nutrient simulation
results. The conclusions stated for the P2 watershed apply also to the P6
watershed. The double-peak behavior of the recorded sediment for both
storm events is reflected by the Total P and Total N concentrations. The
NH;-N, NO3-N, and PO,~-P concentrations do not follow this pattern, except
for the NH;-N values on August 27 (Figure 32). The concentration variation
in that storm would appear to indicate sediment is a significant transport
medium for NH3;=N. As on the P2 watershed, high concentrations occurring at
minor runoff rates at the end of the storm event are considered unreliable
and are not connected to the other data points.

The simulated sediment and nutrient concentrations were adjusted by
calibration of the potency factors. Since both storms occurred in August,
the same potency factor was utilized verifying the use of average monthly
values. Considering the discrepancies in the runoff simulation, the
agreement between the simulated and recorded sediment, Total P, and Total N
values is reasonable, Improving the runoff and sediment simulation would
obviously improve the Total P and Total N simulation results. The same is
true for NH3-N for the August 27 storm, but the results are inconclusive

for the August 13 storm. As far the P2 watershed, the NO3-N and PO,-P were
measured only in solution; thus sediment is not a reliable indicator for
these constituents., The agreement between the simulated and recorded PQ,-P
concentrations is likely coincidental, especially for the August 13 storm
where the sediment variations are not well represented.

In general, simulation of the P6 watershed has dramatized considerations
important in calibrating the NPS Model to agricultural watersheds. The
watershed should be Targe enough to allow a 15-minute simulation interval.
Intense thunderstorms that begin and end in less than two or three
intervals may not be adequately simulated. The hydrologic impact of
tillage operations is not represented in the NPS Model; this topic is an
area of continuing research., The monthly potency factors apply to all
events in the same month; thus, events that precede and follow fertilizer
applications may need to be calibrated separately. Because the day of
planting and fertilizing will vary from year to year, the use of monthly
potency factors should be sufficient for estimating average monthly

" nutrient loadings. The user needs to be aware of these considerations when
calibrating the NPS Model.

Although differences exist between the simulated and recorded monthly
values for P6, the storm simulation results indicate total nutrient loads
can be reasonably simulated with the NPS Model using sediment as an
indicator. These results confirm the findings from the P2 simutation.
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SUMMARY

The NPS Model can be used to estimate total nutrient loadings from the land
surface of urban and agricultural areas. Test results on a 433-ha urban
watershed (Third Fork Creek) in Durham N.C. show that simulated Total P and
Fe concentrations during a storm compare well with recorded values. Total
annual loadings for 1972 were within 20% of the values estimated from
regression analysis of the data. Simulated TKN concentrations and loadings
were less accurate due to TKN concentrations in baseflow. Since in-stream
processes and subsurface pollutant contributions occur in Third Fork Creek
and are not simulated in the NPS Model, the size of the watershed
approaches the upper limit of applicability of the model.

Where subsurface contributions are significant, the NPS Model should be
modified to allow specification of average monthly pollutant concentrations
in subsurface flow. If in-stream processes are major, the NPS Model should
be interfaced with a stream water quality model. Both of these procedures
would be required to simulate nonpoint pollution in large watersheds.

Nutrient concentrations and loadings were also simulated from two small
agricultural watersheds (1.3 and 0.8 hectares) in Watkinsville, Georgia and
East Lansing, Michigan for the 1974 growing season. Total P and Total N
concentrations and loading were adequately simulated because these nutrient
forms are largely associated with the sediment fraction of surface runoff
NH;-N values were not simulated as well as Total P and Total N since NH3-N
transport in solution was found to be significant. NO3-N and POy,-P values
were not adequately represented because they are transported almost
entirely in solution form., Accordingly, the NPS Model should not be used
to estimate loadings for these nutrient forms.

Just as Third Fork Creek approaches the upper size limit for the NPS Model,
the agricultural watersheds were too small for accurate representation of
the hydrologic and sediment characteristics. The NPS Model should only be
applied to watersheds for which the 15-minute simulation interval is
reasonable. The range of watershed sizes simulated in this study (0.8 to
433 hectares) provides estimates of the upper and lower bounds of
applicability. '

The nutrient simulation results were obtained by estimating the nutrient
potency factors (i.e. nutrient loss/sediment loss x 100%) from observed
data and then calibrating the values by comparing simulated and recorded
concentrations. The goal was to evaluate the use of sediment loss, as
simulated in the NPS Model, as an indicator of nutrient loadings in surface
runoff, Further testing and verification should be conducted to see if the
potency factors can be estimated, without calibration, as a function of
fertilizer applications, management practices, soil characteristics, crop
behavior, etc. Only in this-way can the NPS Model be effectively applied
ip areas where little data is available.
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The conclusions presented in this report do not mean that soluble nutrient
forms are unimportant. In areas where subsurface flow is a major portion
of total runoff, soluble nutrient forms may comprise much of the nutrient
loading. The literature and results of this work indicate that total
nutrient loads in surface runoff are associated largely with sediment,
Until research can accurately represent the complex reactions and
transformations of nutrient forms in all flow components, the NPS Model can
be used to estimate total nutrient loads in surface runoff as a function of
sediment loss.
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SECTION 5,0
ESTIMATION OF NUTRIENT POTENCY FACTORS

Section 4.0 noted the nutrient potency factors for the test watersheds were
initially derived from the observed data and adjusted by calibration. This
is the most reliable means of determining potency factors for use with the
NPS Model, The factors for the three test watersheds are presented in
Table 6; except for the Third Fork Creek values, they compare well with
factors developed from the literature (Table 7). Third Fork Creek had
unusually high sediment loss for an urban watershed, resulting in Tow
potency factors.

Considerable variation exists in the values shown in Table 7. Nutrient
potency factors are dependent upon soil characteristics, land use, climate,
hydrologic behavior, etc. Obviously fertilizer applications on
agricultural watersheds, lawns, and golf courses have a significant impact.
It is difficult to accurately predict nutrient potency factors without
calibration or observed data for the specific watershed. When

applying the NPS Model, data on the watershed or on nearby watersheds with
similar soils, land use, topography, etc. should be used to evaluate the
potency factors and the resulting simulated nutrient loadings. If no such
data is available, Tables 6 and 7 can provide a range of possible values
from which the potency factors can be estimated. However, simulated
nutrient loadings derived from such potency factors should be considered
only as gross estimates until data for calibration is available. In Table
7, the greatest confidence can be assigned to the Total P, Total N, and TKN
potency factors obtained from continuous data collection programs. The
remxining constituents are not as closely associated with the sediment
fraction of surface runoff; they are included for general information only.
Grab sample data collection programs cannot accurately represent the
variability of nonpoint pollutants in surface runoff. Table 7 is only a
sample of the data available on nutrient runoff. The user should consult
the references in Table 7 for a detailed description of the data collected,
and should investigate the general literature for additional sources.
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TABLE 6.

NUTRIENT POTENCY FACTORS FOR THE TEST WATERSHEDS

Watershed Jan Feb Mar Apr May June| July| Aug Sept | Oct Nov Dec
Third Fork Creef{
Durham, N.C.
TKN .090) .055| .060) .060 | .055 .055] .055] .055| .060| .060 .060 | .070
Total P .080} .065| .070| .070{ .070| .060{ .060| .060{ .060}| .060| .070| .075
Fe 1.3 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.3 1.3 1.3 1.3
P2 Watershed
Watkinsville, Ga.
Total N 0.22 [0.40 | 0.45 | 0.38
Total P 0.15 }0.13 10.06 ] 0.06
NH3-N 0.05 [0.12 [ 0.08 | 0.30
NO3-N 0.06 [0.05 | 0.015} 0.08
P04-N .002 ] .007| .005] .005
P6 Watershed
East Lansing, Mi.
' Total N .500( .400{ .600} .400]} .350
Total P 150 .120| .100f .044 | .020
NH3—N .050| .010| .050( .023}] .010
N03—N .200 | .050] .200} .030| .010
PO4—P .0801 .070| .066} .015} .008

da

factors.

Third Fork Creek had unusually high sediment loss for an urban watershed, resulting in low potency
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a
TABLE 7. NUTRIENT POTENCY FACTORS FOR URBAN AND AGRICULTURAL WATERSHEDS DERIVED FROM THE LITERATURE
i Potency Factors
Location Name Size Land Use Soils Sampling Total N | TKN otal P NH3-N N03-N P04—P Ref.
(ha) Program
Urban
Lubbock, TX 26th St. Storm Sewer 607 Residential & Continuous .321 .106 15
commercial
Lubbock, TX KN Clapp Basin 90 Residential Continuous .064 .031 16
Lawrence, KS Naismith Ditch 164 Residential Silty loam, Grab .37 rain 17
! silty clay .52 snow '
Tulsa, 0K Crow Basin 777 Residential, Sandstone & Grab .2600 .300 18
some commercial|shale geology :
Tulsa, 0K New Block Basin 558 Residential Sandstone & Grab .501b .909 18
‘ shale geology
Tulsa, OK Indian Basin a3 Streets, com- |Sandstone & Grab .470% .425 18
‘mercial & shale geology
residential
12 U.S. Cities Residential Continuous, .218 .006 .113 19
Industrial street sur- .163 .007 .142
Commercial face runoff .157 .060 .103.
Madison, WI Manitou Way 60 Residential Continuous | 2.39 2.12 1474 .196 279 T .171¢ 7
Storm Drain
Seattle, WA Viewridge One & Two 297 Single & mul- Grab 3.14 2.51 .381d .281 .479 .089 20
) : tiple family
. residential
Seattle, WA Lake Hills 60 Single family Grab 2.33 1.75 .371d. .202 .562 .123 20
residential
Seattle, WA Highlands 34 Low density Grab 1.10 .72 .280d .040 .370 .048 20
single family
residential
Seattle, WA Southcenter 10 Commercial, new Grab 2.54 1.83 .205d .339 .666. .044 20
shopping area :
Seattle, WA . |Central Business Dist.| 11 Commercial Grab 1.02 74 13039 | 281 | 214 |.039 | 20
downtown )
Seattle, WA South Seattle 11 Industrial Grab 2.30 1.63 .227d .252 .635 .059 20
Agricultural
Chickama, 0K c-1, C-3, C-4 7 to 20 | Cotton® Silt & silt Continuous .18 .14 140 .005 .043 _ozzf 21
clay ) .
Chickama, 0K ¢-5, C-6, C-8 5 to 11 Hheate Silt & silt Continuous .32 .25 130 .024 .067 023t | 21
clay
Chickama, 0K R-7, R-8 8 to 11 | Pasture Silt Continuous .05 .04 1022 .002 | .009 007t | 21
Treynor, IA 32 Corn® Fine siity Continuous .10 .10 1003 .001 .001 .0002 | 14
loess . .




Zs

TABLE 7. (continued)
Potency Factors
Location Name Size Land Use Soils Sampling otal N | TKN [Total P NH3-N N03—N P04-F Ref.
(ha} Program
Macedonia, 1A 158 Row crops, Silt Toam loess | Continuous -56 .45 1.041 .090 119 .022 |22
k hay, pasture
Nampa, ID 11 Sugar beets Grab 1.70 1.27 }.080 .655 .431 .053 23
Nampa, ID 14 Onions Grab .76 .67 [.120 .260 .088 .043 123
Nampa, ID 14 Lima beans Grab .31 .17 1.110 .043 . 140 .057 |23
Eastern, SD 43 O0ats & corn Sandy clay loam | Continuous | 1.66 1.13 |.240 .53 (snow) 24
Eastern, SD a4 Oats & corn Sandy clay loam | Continuous .33 .21 1.085 .12 (rain) 24
Eastern, SD 15 Pasture Sandy clay loam | Continuous | 2.80 2.20 |.450 .60 (snow) 24
Eastern, SD 15 Pasture Sandy clay loam | Continuous .95 .77 |.220 .18 (rain) 24
Eastern, 5D 19 Alfalfa & Loam & sandy Continuous | 2.69 2.09 |.320 .60 (snow) 24
brome grass clay loam .
Eastern, SD 19 Alfalfa & toam & sandy Continuous .74 .46 |.320 .28 (rain) 24
brome grass clay loam
Notes:
a. These values are annual averages for all storm events and were obtained from storm-event data or annual loadings. These values are provided as

general information; the user should vefer to the cited reference for greater detail.
b. Organic Nitrogen only

- M o 0

Dissolved Reactive Phosphorus
Ortho and hydroloyzable Phosphorus
Fertilizer was applied
Total Soluble Phosphorus
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APPENDIX A
MODIFICATIONS TO THE NPS MODEL

Modifications to the NPS Model performed during this study were kept to a
minimum so as not to require major changes in the input sequence described
in the original report. Only changes required to better represent physical
processes and maintain consistency of units were included. The
modifications are as follows:

(1)

(2)

(3)

The units of SRERI and TSI, the initial sediment desposits on pervious
and impervious areas, were changed from kg/ha (1b./ac) to tonne/ha
(tons/ac) in order to coincide with the units of "accumulated
sediments" output before each storm event and in the monthly summary.

EPXM, the interception storage parameter, was changed from a single
average annual value to 12 monthly values corresponding to the first
day of each month, The interception storage on any day is calculated.
from 1inear interpolation between the monthly values. This
modification was included to better represent changes in rainfall
interception with crop growth on agricuitural watersheds. Although
EPXM is not usually a critical parameter, it can be important on
extremely small watersheds highly responsive to rainfall. To
accommodate this change, the input namelist, LND3, has been modified
to accept 12 values for EPXM. So, LND3 may appear as

&LND3 K1=1.0, PETMUL=1.0, K3=0.30, EPXM=5*0.0,.01,.03,.06,
.10,.1,2*0,0, K24L=1.0, KK24=0.0 ' 8END

If Tess than 12 values are input for EPXM, the remaining ones are-
defaulted to 0.0 mm (in).

A major impact of tillage operations is to increase the amount of fine
sediment material available for transport. In an attempt to
accommodate this effect, the NPS Model was modified to accept the
dates of tillage operations and a new value of the sediment fines
storage resulting from the operation.

Two new input parameters, TIMTIL and SRERTL have been added to the
WSCH namelist. TIMTIL specifies the Julian day of the operation while
SRERTL indicates the corresponding new value of the sediment fines
storage. Up to 12 values can be specified for each parameter; i.e. up

- to 12 separate tillage operations can be specified. Whenever the day

of simulation corresponds to a value in TIMTIL, the fines storage is
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reset to the corresponding SRERTL value. Thus, the 1st value of
TIMTIL is the day when the fines storage is reset to the 1lst value of
SRERTL, the 2nd TIMTIL value corresponds to the 2nd value of SRERTL,

etc.

The input namelist, WSCH, would appear as follows for only one tillage
operation.

8WSCH ARFRAC=1.00, IMPKQ=0.0, COVVEC=5*0.0,.05,.2,.75,.85,
.80,2*0.0, TIMTIL=142, SRERTL=0.5 &END

lhen day number 142 is simulated the following message is printed on
the first simulation interval of day number 142:

**%x May 22 - LAND SURFACE DISTURBANCE OCCURS ON CROPLAND
SEDIMENT DEPOSITS ON PERVIOUS AREAS RESET
TO 0.500 TONS/ACRE

Therefore, the operation is assumed to occur at the beginning of the
day. TIMTIL and SRERTL do not have to be specified if tillage is not
considered in a particular land use.

This procedure was developed and initially tested on small
agricultural watersheds in Georgia (12). Although this does not
account for all the complex impacts resulting from tillage operations,
it appears to be the only method available for continuous simulation
-of erosion processes. Calibrated values of SRERTL range from 1.0 to
4.5 tonnes/hectare (0.5 to 2.0 tons/ac) on the limited number of
watersheds tested. SRERTL is a function of soil properties, depth,
and type of tillage operations, but at the present time must be
determined by calibration. The effect of construction activity could
- also be approximated with this method although no testing on '
construction areas has been performed. .

The user should refer to the NPS Model report for a full description
of the parameters, the input formats, and the calibration process of

applying the NPS Model.
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APPENDIX B
CORRECTION AND ADJUSTMENTS TO THE NPS MODEL INPUT DESCRIPTION

Table 8 is an updated version of Table 36 from the NPS Model Report (1)
which described the input sequences and attributes of the model parameters.
Errors in the original Table 36 are noted by slashes (/) in Table 8 with
the corrections inserted., Modifications performed during this study are
included in the NPS Model version dated 11/15/76 and are noted by asterisks
(*) in Table 8.

Also, Table 24 of the NPS Model Report incorrectly indicates that daily
potential evapotranspiration (PET) is input in English units of "inches x
100"; this should be corrected to "inches x 1000".
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*
Added to NPS Model version dated 11/15/76
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TABLE 8. ADJUSTMENTS TO TABLE 36 OF THE NPS MODEL REPORT: NPS MODEL
PARAMETER INPUT SEQUENCE AND ATTRIBUTES
Namelist Parameter Type English Metric " Comment
Naie flame Units Units
24

latershed fame character up to/F/charact
Computer Run P 454// crers
Information character up to’characters

ROPT HYCAL integer 1 2 3 OR 4
HYLT iy real ft /sec m /sec RN
NLAND integer up to 5 land uses
HQUAL integer up to 5 pollutants
SHNOW integer Oor1l

: -1

DTYP UdIT integer %Wor 1
PINT integer 0orl
MNVAR integer 0or1l

STRT BGNDAY integer
BGNHOH integer
BGNYR integer

ENDD ENDDAY integer

: Ei{DFON integer
ENDYR integer
. LND1 uzsi real inches millimeters

LZSH real inches millimeters
INFIL real in/hr mm/hr
INTER real
IRC real
AREA real acres . hectares

LHD2 NN real :
L real feet meters
SS real
ANI real
LI real feet meters
SS1 real

LND3 K1 real
PETHUL real
K3 real .k
EXPH real inches millimeters | (12 MONTHLY VALUES)
K24L real
KK24 real



TABLE 8. (continued)
Namelist | Parameter Type English Metric Comment
ilame Name Units Units
LND4 uzs real inches millimeters
LZS real inches millimeters
SGW real inches millimeters
SHol RADCON real
CCFAC real
EVAPSN real
stio2 fIELEV real feet meters
ELDIF real 1000 feet | kilometers
TSHOW real degrees F | degrees C
SHO3 MPACK real inches millineters
DGM real in/day mm/day
WC real
IDNS real
SNO4 SCF real
WIMUL real
RMUL real
F real
KUGI integer
SNOS PACK real inches millimeters
DEPTH real inches millimeters
WASH JRER real
KRER real
JSER real
KSER real
JEIN real
KEIM real
TCF real 12 values
12 a
Pollutant name character up to 4 characters

repeat for each
pollutant

REPEAT THE FOLLOWING INFORMATION FOR EAC

H LAND USE

WSCH

l.and Use Type

ARFRAC
I1PKO

COVVEC
TIMTIL
SRERTL

character

real
real
real
real
real

ton/ac

tonne/ha

up to 12 characters

12 values .
(12 VALUES; OPTIONAL ) *
{12 VALYES, OPTIONAL )*

3 Each pollutant name is followed by the concentration units to be used,
either 'MG/L' or ‘GM/L', beginning in column no. 15 (see Appendix D).
'GM/L' is the default value.

*
Added to NPS Model version dated 11/15/76
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TABLE 8. (continued)
Namelist Parameter Type English Metric Comment
Hame Name Units Units

YPTM PMPVEC real percent percent 1 value per pollutant
PMIVEC real percent percent include if MIVAR=Q

MPTH PMPMAT real percent percent 12 values per pollutant
PMIMAT real percent percent include if MNVAR=1

YACR ACUP real 1b/ac/day | km/ha/day 1 value #6708V 64/
ACUI real 1b/ac/day | km/ha/day include féN\IAR=0

[HACR ACUPY real 1b/ac/day | km/ha/day 12 values #8558V skt
W, ACUIY real 1b/ac/day | km/ha/day include isﬂﬁI%ARﬂ ’

YRHR REPER real day day 1 value 865/ AdyYinanty
REIMP real day day include if MIVAR=0

MRHR REPERV real day day 12 values PO/,

_ REIMPY real day day include if INVAR=1

IHAC SRERI real 1b/ac kg/ha (UNITS CHANGED TO *

TSI real 1b/ac kg/ha ton/ac, tonne/ ha)

*
Added to NPS Model version dated 11/15/76
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17.

19,
20,
21,
22,
213.
24,
25.
26,
27,
28.
29.
39.
3‘.
32,
33,
34,
3s.
3s,
37,
3e.
39,
40,
41,
42,
43,
44,
4s.,
u6,
87,
48,
49,
50,
51,
82,
53,
54,
5S.
56,
57.
58,

APPENDIX C
NPS MODEL SOURCE LISTING

//A20NPS  JOB (A20$X2,510,0,5,25),'TONY.T7508,. NES*,REGICE=330K
/*JORPARM COPIES=1

//STEP1 EXEC FORTCL,PARM,FORT='0PT=1,4AP,XREF"’

//FORT.SYSIN DD *

(9]

FEEREEBERRERRREREREFREFKESEEE KRR ENREN IR RE SR ERRE S EE S S FE S EEEE R

* &
* NONPOINT SOURCE POLLUTANT LOALING (NPS) MODEL *
* L

BRER RSBk R kbR Rk AR B E R BER AR SRR R a Ak SRR e SR ek b A S S N NGRS

VERSION DATED: NOV. 15, 1976

DEVELOPED BY: HYDROCOMP, INCORPORATED
1502 PAGE MILL FROAD
PALO ALTO, CA., 94304
418-493-5522

FOR: U,S, ENVIRONMENTAL
PROTECTION AGERCY
OFFICE OF RESEARCH
AND DEVELOPNENT
ENVIRONMENTAL
BESEARCH LABORATORY
ATHENS, GA., 30601
404~546-3581

NPS = MAIN PROCRAM

IMPLICIT REAL(L)

0 anoonaononanaanaoaoannNnan0annanan

DIMENSION MNAM(24) ,RAD(24) ,TEMPX (24) ,WINCX (24) ,RAIN(96),
IRAIN(96),IRAD(12,31),IEVAP(12,31) ,IVWINE{12,31),
ITEMP(12,31,2) ,GEAD(24) , RACDIS (24) ,WINDIS(24),
AR10UT(28) , AR20UT(29) ,COVVEC (12) ,REPERM (5,12) ,TCP {12),
TOTAL(24) ,VMIN(24) ,VMAX (24) ,SC(2U) ,RANGE (24) ,AVER {24) ,
REIMPM(S5,12), ACUIM(5,12) ,P4PTAB(5,5,12) ,PMITAB (5,5,12),
ACUPM(5,12)

N E LN

COMMON /ALL/ RU ,HYMIN,UYCAL,DPST,UNIT,TIMEFAC,L25,AREA,RESB,SFLAG,
RES$1,ROSB, SRGX ,INTF,RGX,RUZE,UZSB,PERCB,RIB,P3,1P,
KGPLB,LAST, FREV, TEMPX,IHR, IURR,PR,RUI,A,PA,GHF,NCSY,
SRER(5) , TS (5) ,LNDUSE({3,5) , AR (5) , QUALIN(3,5) , NOSI,NOS,
NOSIN,UPL,UTHP,UNT1(2,2),UNT2(2,2) ,UNTI(2,2) ,WHGT,
WHT,DEPW ,ROSBI, RESBI, PESBI1, ARUN,LATS {5) , INPK(5),
NLAND, NQUAL,STMCH (200, 24) ,RECOUT (S) ,FLOUT,SCALREF (5),
SNOW,PACK, IPACK

NONFWN -

COMMON /LAND/DAY,PRTM,IMIN,IX,TWBAL,S5GW,GHS,KY,LIBRCY,LKKY ,ALTR(9),
u%s5,%2,0254, LZSN, INPIL,INTER,5G¥1,DEC,DECI,TIT(13),
K24L,KK2u4,K24FL,EP,IPS, K3, EPXMI,RESS1,RESS,SCEP,IRC,
SRGXT1, MMPIN, KGPHA,METOPT,CCEFAC,SCEP 1,SRGXT, RAIN,SEC,
SCPF,IDNS,F,DGM,HC,MPACK, EVAPSN,NELEV ,TSNOW,PETNIY,
DEWX ,DEPTIi, MONTH, TMIN,PETM AX ,ELDIF,SDEN,WINDX,INFTON,
TSNBAL,ROBTOM,RODBTOT, RKB, ROLTON, ROITOT,YEAR,CUNIT {7},
INFTOT,MNAM, RAD,SRCI, FORM (42)

~SNAVMIEEWN =
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59.
60,
61,
62.
63.
64,
65,
66,
67,
68,
69,
70.
71.
72,
73.
4,
75.
76.
77,
78.
79.
80.
81.
81. 1
81.2
82,
82,
ey,
8s5.
.86,
87.
es,

89,1
30,
91,
92,
93,
9y,
95,
9¢.
97,
98,
99,

10C,

11,

102,

103,

104,

105.

106,

107,

108,

109,

110,

111,

112,

113,

114,

11s,

116.

anon o0

COMNON /QLS/ WSNAME(6), KREW, JRER,KSER,JSER, TENPCF,COVMAT (5,12) ;
KEIM,JEIN, NDSR,ARP(S5) ,ARI(5) ,ACCP (5) ,ACCI (5) ,RPER(S)
PHP(S,S;,?HI(5.5),QSNOH,SNOHY.SEDTM,SEDTY,SEDTCA, ’
ACPOLP(5,5) ,ACERSN (5) , APOLP(%,5) ,AERSN (5
APOLI(S,S),ACEIH(S),AEIH(S),POL%Q(5),Péh%gig;?B(SM'
TEMPA,DOA, POLTCA(5) , AERSNY (5) ,AEINY (5) ,APOLPY (5,5) ,
APOLIY (5,5), POLTC (5) , PLTCAY (5) ,ACPOLI (S, 5) ,RINE (5)

RN EWN -

COMMON /LNDOUT/ ROSTOM, RINTOM, RITOM, RUTOM ,BASTOM, RCHTOM, PETON,
SUMSNNM, PXSHM,MELKAM, RADMEM,CONMEN ,CORMEN,
CRAINM,SGMN, SNEGMH,PACKOT ,SEVAPM,EPTOM, NE ETCH,
uzsor,12s0T,5G#0T, SCEPQT, FRSSOT,SRGXTO,TWBALO,
TSNBOL, RCSTOT, RINTOT,RITOT,RUTOT, BASTOT, RCHTOT,
PRTOT,SUMSNY ,PXSNY,MELKAY , RADMEY, CONMEY,CDRMEY,
CRAINY,SGHY,SNEGMY,PACK1,SEVAPY ,EETOT, NEPTOT,
UZSMT,LZSMT, SGWMT, SCEPT ,RESST,SRGXTT,THWBLYT

NN EWN

COMMON /INTM/ RTYPE(4,4) ,UTYPE(2),GRAD,RACCIS,WINLIS,ICS,OPS,
TEMPAY, DOAY, NOSIY, INTRVL, WMUL,NN,L, SS,NNI,LI,SSI,
RMUL,KUGI, SELTCY , REPERV(12) ,REINDV (12) ,ACUP V(12)
ACUTV (12) , PMPMAT (12, 5) ,PHIMAT(12,5) ,BHBVEC (5) ,
PMIVEC(5) ,ACUI,ACUP, REIME, REPER, PRINTR, ’
EPX¥(12), TIMTIL (12), SRERTL (12) ,TILDAY(5,12),
TILSED(5,12) ,DPN(12) ,TCP i

ANE WN =

EQUIVALENCE (ROSTOM,AR10UT(1)), (TSNBOL, AR20UT (1))

LOGICAL LAST, PREV

INTEGER BGNDAY, BGNMCN, BGNYR, ENDDAY, ENDNON, ENDYR,

1 DYSTRT, DYEND, YEAR, DAY, H, HYICAL, TIME, PINT, ERINTR,/
2 yz, CN, TF, DA, DY, UNIT, SNOW, LMTS, RECOUT, SPLAG,

3 TIMTIL, TILDAY, DPN

REAL TIRC, NN, NNI, KV, K2UL; KK24, INFIL, INTER,
IFs, ICS, K2LEL, K3, NEPTOM, NEPTOT, IDNS, MPACK,
JRER, KRER, JSER, KSEP,KEIN,JEIM, MELEV, KUGI,
K1, KK4, IRCW, MELRAM, MELRAY, IPACK, INPKO,
INFPTOM, INFTCT, IMEK, MMPIN, METOPT,
XKGPLB,KGPHA

NEWN

REAL*8 WSNAME,RTYPE,UTYPE
NAMELIST INPUT™ VARIADLES

NAMELIST /R0PT/ HYCAL, BYNIN, NLAND, NCUAL, SNOW
NAMELTST /DTYP/ UNIT, PINT, MNVAR

NAMELTST /STRT/ DGNDAY, BGNNMON, BGNYR

NAMELTST s/ENDD/ ENDDAY, ENDHON, ENDYR

NAMELIST /LND1/ UZSN, LZSN, INFIL, INTER ,IRC, AREA
NAMELIST /LND2/ NN, L, S5, NNI, LI, SSI

NAMELIST /LNP3/ K1, PETMUL, K3 ,EPXM, K24L, KK24
NAMELIST /LND4/ UZS, LIS, SGW

NAPELIST /SNO1/ RADCOM, CCPAC, EVAPSN

NAMELIST /SNO2/ MELEV, ELDIF, TSNOW

NAMELIST /SNO3/ MPACK, TGN, ¥C, TIDNS

NAMELIST /SNO4y SCF, WMUL, RNUL, P, KUGI

NAMELIST /SNOS/ PACK, DEPTH

NAMELLST /WSCH/ ARPRAC ,INPKO, COVVEC, TINTIL, SRERTL

NA¥ELIST /YPTNM/ PHPVEF, PMIVEC
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117,
118.
119.
120.
121.
122,
123,
124,
125,
126.
127.
128,
129,
131.
131,
132.
133.
134,
135.
136.
137.
138,
139,
14C,
141,
142,
143,
144,
145,
146,
147,
148,
14¢.
150,
151,
152.
153,
154,
155.
155.1
156.
157.
158.
159.
160,
161,
162,

" 163.

164,
165.
166.
167,
168.
169.
170.
171.
172,
173.
174,
175.
176.

noanoaaooooanNnoanonNanNNONaNNNNNaNaNcocanNNAN AN aNaNANAOAn

NAM
NA M
NAM

ELIST /MPTM/ PMPMAT, EHiTMAT
ELIST /WASH/ JRER, KRER, JSER ,KSER, JEIM, XEIM, TCP
ELIST /YACR/ ACUP,ACUL

MANFLIST /MACR/ ACUPY,ACUTIYV

NAYM
NAY
NAYM

HYCAL

HYMIN
UNIT
NLAND
NQUAL
SNOW
MNVAR

DINT
BGNDAY
ENDDAY
UzZsN
LZSN
INFIL
IVTER
IRC
AREA
NN

NNI

L

LI

S§

§ST

K1

K3
PETMUL
2PXM
K24L

KK24
uzZs
LZS
SGW
RADCON
CCFAC
SCF
ELDIF

IDNS

F

DGH

e
MPACK
RVAPSN
MELEV
TSNOW
PACK
DEPTH

ELYST /YRMR/ RFPER, FEIMP
ELIST /MRMR/ REPERV,PEINPV
ELIST /INAC/ SRERI, TSI

NAMELIST INPUT PARAMETER DESCRIPTION
INDICATES TYPE OF SINULATION RUN

1 HYDROLOGIC CALIBRATION

2 SEDIMENTS AND QUALITY CALIBRATION

3 PRODUCTION RUN (PRINTER OUTPUT)

4 PPODYUCTION RUN (PRINTER & W/O HEADINGS OUTPUT ON UNIT 4)
MINIMUM FLOW FOR OUTPUT DURING A TIME INTERVAL (CPS, CHMS)
ENGLISH{(-1), METRIC(1)

NUMBER OF LAND TYPE USES IN THE WATERSHED
NUMBER OF QUALITY CONSTITUENTS SIMULATED

{0) SNOWMELT NOT PFRFFORMED, (1) SNOWMELT CALC*'S PERFORMED
MONTHLY VARIATION IN ACCUMULATION RATES, REMOVAL RATES,
AND POTENCY FACTCRS USED (1), OR NOT USED ()
¢ INPUT PRECIPITATION IN INTERYALS OF 15 MIN.(C), OR HOURLY -(1)
s BGNMOW, BGNYR : DATE SIMULATION BEGINS
+ ENDHON, ENDYR : [CATE SIMULATION ENDS
NOMTMAL UPPER ZCNE STORAGE (IN, MM)

NOMIMAL LOWER ZONE STORAGE (IN, MM)

INFILTRATION RATE (IN/HR, MM/HR)

INTERFLOW PARAMETER, ALTERS RUNOFP TIMING
INTERFLOW RECESSION RATE
WATERSHED AREA IN ACRES
MANNING'S N FOR CVEFLAND PERVIOUS FLOW
MANNING'*S N FOR OVERLAND IMPERVIOUS FLOW
LENGTH OF OVERLAND EEERVIOUS FLOW TO -CEANNEL (PT, N)
LEUGTH OF OVERLAND IMPERVIOQUS FLOW TO CHANNEL (PT, N)
AVERAGE OVERLAND PEFVIOUS FLOW SLOPE
AVERAGE OVERLAND IMPERVIOUS FLOW SLOPE
RATIO OF SPATIAL AVERAGE RAINFALL TO CGAGE RAINFALL
INDEX TO ACTUAL EVAPORATION
POTENTIAL EVAPOTRANSPIRATION MULTIPLICATION FACTOR
INTERCEPTION STORAGE, 12 MONTHLY VALUES (IN,MM)

PRACTION OF GRCUNDWATER RECHARGE PERCOLATING TO DEEP
GROUNDWATER
GROUNDAATER RECESSION RATE
INITIAL UPPER ZONE STORAGE (IN, MM}

INITIAL LOWER ZCNE STORAGE (IN, MM}

INITIAL GROUNCWATER STORAGE (IN, MN)

CORRECTION FACTOF FOR RADIATION

CCRRECTION PACTOR FOR CONDENSATION AND CONVECTION
SNOW CORRECTION FACTOR FOR RAINGAGE CATCH DEFICIENCY
ELEVATION DIFFERENCE FROM TEMP., STATION TO MEAN SEGMENT ELEVA
{1000 FT, KN)

DENSITY OP NEW SNOW AT O DEGREES P,

PRACTION OF SEGMENT WITH COMPLETE FOREST COVER
DAILY GROUNDMELT (IN/DLAY, MM/DAY)

MAXIMUM WATER CONTENT OF SNOWPACK BY WEIGHT
ESTIMATED WATER EQUIVALENT OF SNOWPACK FOR COMPLETE COVERAGE
CORRECTION FACTCF FOR SNOW EVAPORATION
MEAN ELEVATION OF WATERSHED (PT, M)

TEMPERATURE BELOW WHICH SNOW FALLS (¥, C)

INITIAL WATER EQUIVALENT OF SNOWPACK (IN, MM)
INITIAL.DEPTH OF SNOWPACK (IN, MM)

e 48 08 we a0 oo H W U} il s

se 4o sa 20 se s

90 58 oo 40 se 60 eo ae S5 b
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177.
178,
179.
180,
180.1
180.2
181,
181.1
181.2
182,
183.
184,
185,
186,
187.
188,
189,
19C.
190, 1
191,
191,1
192,
192.1
193,
193.1
194,
195,
196,
197,
198,
199.
204,
201,
202.
20 3.
204,
205,
20€,
207,
2(8.
209'
210.
211,
212,
213,
214,
215,
216,
217,
218,
219,
221,
221,
222.

222.1

222.2
222.3
222.4
222,5
223,
224,

s N e e R e o Ne Ne N e Ne e e R K2 Nz s Ko Ka ReNe Ne Ne N2 e N2 Ke N2 K2}

ARFRAC:
IMPKO ¢
COVVEC:
PMPVEC:
PHMDPMAT:

PMIVEC:
PMIMAT:

TCP :

JRER
KRER
JSER
KSER
JEIN
KEIN
ACUT
ACUIV
ACUP
ACTIDY
REINP
REINDV
REPER
REPERV
SREPI
TSI

B0 80 b ae 48 44 46 80 eé oo o6 B0 &4 44 e ee

READ
READ
READ
READ
RE AD
RE2D
READ
READ
READ

PERCENT OF A GIVEN LAND TYPE USE

PERCENTAGE OF IMEERVIONUS AREA POR A GIVEN LAND TYPE USE
MONTHLY COVER COEFF, FOR A GIVEN LANL TYPE USE

POTENCY FACTORS FOR A GIVEN LANC TYPE = PERVIOUS AREAS
MATRIX OF POTENCY FACTORS FOR MONTHLY VARIATIONS

- PERVIOUUS AREAS, 12 VALUES PER CONSTITUENT

POTENCY FACTOPS FOR A GIVEN LAND TYPE - IMPERVIOUS AREAS
MATRIX OF POTENCY FACTORS POR MONTHLY VARIATIONS

- IMPEPVIOUS AREAS, 12 VALUES PER CONSTITUENT
TEMPERATURE CCRRECTION FACTOR RELATING RUNOFF AND

AIR TEMPERATURES

RXPONENT IN RAINDROP SOIL SPLASH EQUATION

COEF, IN RAINCROP SOIL SPLASH EQUATICN

EXPONENT IN WASH OFF PUNCTION FOR PERVIOUS AREAS

COEF. IN WASH OFF FUNCTION POR PERVIOUS AREAS

EXPONENT IN WASH OFF FUNCTION FOR IMPERVIOUS AREAS
COEF. IN WASH OFF FUNCTION FOR IMPERVIOUS AREAS
ACCUMULATION RATES = IMPERVIOUS AREAS

MONTHLY ACCUMULATION RATES - IMPERVICUS AREAS, 12 VARUES
ACCUMULATION RATES - PERVIOUS AREAS

MONTHLY ACCULUMATION RATES - PERVIOUS AREAS, 12 VALUES
REMOVAL COEF., -IMPEFVIOUS AREAS

MONTHLY REMOVAL COEF.- IMPERVIOUS AREAS, 12 VALUES
REMOVAL COEF, - EERVIOUS AREAS

MONTHLY REMOVAL COEF,- PERVIOUS AREAS, 12 VALUES
INITIAL AMOUNT OF FINES AVAILABLE FOR TRANSPCRT

INITIAL AMOUNT OF SOLIDS AVAILABLE FCR TRANSPORT

(5,4520) (WSNAME(I),I=1,6)
(5 ,ROPT)
(5,DTYP)
{5,STRT)
(5,ENDD)
(5,LNDY)
(5,LND2)
(5,LYD3)
(5, LNDY)

IF (SHOW .LT, 1) GC TG 20
QS NOW=SNOWY

READ
READ
READ
READ
PEAD
20 READ

(5,5N01)
(5,5N02)
(5,5N03)
(5,SN04)
(5,SNOS5)
(5, 9ASH)

DO 3D J=1,NQUAL

30 PEAD

(5,4060) (QUALIN (I,J),I=1,3),CUNIT(J)

DO 1O II=1,NLAND

READ
READ

(5,u4060) (LNDUSE(K,II),K=1,3)
(5,4SCH)

AR (II) =ARFRAC
IMPK(II)=INPKO
po 4f 1J=1,12

40 COVMAT(II,IJ)=COVVEC(IJ)

PO 42 JJ=1,12

TILDAY (I1,J0)

TINTIL(JJ)

42 TILSED(II,JJ) = SRERTL(JJ)

IF (MNVAR.EQ.1) GO TO 60
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225. C READ INPUT DATA CF ACCUMULATION RATES, REMOVAL RATES, AND
226, C POTENCY MATRICES WITHOUT MONTHLY VARTATION
227, C

228, NEAD (5,YPTHN)

229, READ (5,YACR)

230, READ (5,YRMR)

2131, DO 50 YJ=1,NQUAL

232, DMETAB (TJ,IT, RGNMON) = PMPVEC (IJ)

233, 50 PMITAB(IJ,LI,B8GNMON)=EMIVEC (IJ)

234, ACUPN {II,BGNMON)=ACUP

235, ACUTM(XII,BGNMON)=ACUL

236. REPERM (II, BGNMON) =REPER

237, REINPH (II,BGNMOK)=REIMP

238, GG TO 99

239, C

240, C READ INPUT DATA OP ACCUMULATION RATES, REMOVAL RATES, AND
241, C POTENCY MATRICES WITH MONTHLY VARIATION
242, C

243, 60 READ (5,MPTM)

244, READ (5,MACR)

245, PEAD (5,MBMR)

246, DO 72 1J=1,NQUAL

247, Do 79 MN=1,12

248, PMETAB(IJ,IL,MN)=PMPMAT (MN,IJ)

249, 70 PMITAB(IJ,II,MN)=PMINAT (NN,IJ)

250. DO 82 MN=1,12

251. ACUPM(II MN)=ACUPY (HMN)

252, ACUIM(II,MN)=ACUIV (HN)

2513. PEPERM(II,MN}=REPERY (MN)

254, 80 REINMPMA(IT,MNN)=REIMPV(MN)

285, 90 CONTINUE

256. READ {5,INAC)

257, SRER{II)=SRERI

258, TS {I1)=TSI

259. 180 CONTINUE

260, IF (UNIT .EQ. -1) GO TO 120

261, DEPH=UNT1(2,1)

262, RHGT=UNT1 (1,1)

263. SHT=UNT2(1,1)

265, UTMP=UNT3(1,1)

266. ARUN=UNT3 (2,1)

267, KUNT=1 :

268. GO TOo 139

266, 120 DEPW=UNT1(2,2)

270. WHGT=UNT1(1,2)

271, FHT=UNT2(1,2)

272. UFL=UNT2(2,2)

273. UTMP=UNT3(T,2)

274, ARUN=UNT3 (2,2)

275, KUNT=2

276. (o

2717. Cc PRINTING OF TITLE PAGE ANC INPUT PARAMETERS
278. c

278. 130 WRITE (6,8070) .
280, WRITE (6,4080) (WSNAME(I),I=1,6),ARUN,AREA
281. WRITE (6,4090) ARUN,AFUN,ARUN

282, ARET=2.0

283, ARIT=0.0

284, DO 143 I=1,NLAND

28s, TEM=AREA*AR(I)
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286,
287,
288,
289,
290.
291,
292,
293,
294,
295,
296.
297.
298,
299,
3co,
301,
302.
303.
304.
305,
306.
307,
308.
309.
310,
311,
312,
313,
314,
315.
316.
317,
318.1
318,2
318.3
318.4
316,
3ac,
321,
322,
323,
323.5
324,
325,
326.
327,
328,
329,
339,
331,
332,
133,
334,
335,
336.
337.
339,
3139,
339,1
3uo,

ana

naoaagao

aan

ARE(I)=TEM*(1,-IMPK(I))

ARPT=ARPT+ARP(I)

ARI(I)=TEM*IMPK (I)

ARIT=ARIT+ARI(I)

AR{I)=AR(I)*100.

PER=IMPK(I)*100.

WRITFE (6,4100) (LNDUSE(KK,I),KK=1,3),AR{(I),TEM,AR l

M 1A 1), +ARP (I) ,ARI {I),PER
140 CONTINUE

A=ARIT/ARPEA

WRITE (6,4110) &

IF {(ABS{(ARIT+ARPT~ARFA) /ARERX) .LE.0.001) GO TO 150

WRITE (6,4120)

GO TO 1600

PRINTING OF STMULATION CHARACTERISTICS

150 IZ=BGNMON*2-1
IX=IZ41
IP=ENDHON*2-1
IQ=1P+1
NQI=NQUAL+3
IF (PINT.EQ.1) PRINTR=60
WRITE (6,813C) (RTYPE(HYCAL,I),I=1,4) ,MHA¥(IZ) ,MNAN(IX),BGNDAY,

* BGNYR, MNAM(IP),NNAM (IQ), ENCDAY,END
* ancw,UTYpE(KUNT),urypE}KUNT),6BL,YR'pRINTR'INTRVL'
* HYMIN,NOI, ((QUALIN(I,J),I=1,3),J=1,NQUAL)
WRITE (6,4740) INTER,IRC,INFIL,NN,L,SS,NNI,LI,SSI,K1,
* PETMUL,K3,K24L, KK24,UZSN,LZSN
IF (SNOW.EQ.1) WRITE (6,4150) RADCON,CCEAC,EVAPSN,MELEY,
" ) ELDIF, TSNOW,4PACK,DGM, HC,IDNS,SCF,
M WMUL,RMUL ,F,KUGI

WRITE (6,4160) JRER,KRER,JSER,KSER,JEIM,KEIM
WRITF (6,4162)

DO 158 I=1,NLAND . '
158 WRITE (6,4165) (LNDUSE(X,I),K=1,3), (TILCAY(I,d),J=1,12),
* (TILSED(I,Jd),Jd=1,12)

IF (MNVAR.EQ.1) GO TO 20C

PRINTING OF ACCUMULATION RATES,REMOVAL RATES,
AND POTENCY FACTORS WITHOUT MONTHLY VARIATION

WRITE (6,4010)
Po 160 I=1,NLAND
160 WRITE (6,4230) (LNDUSE(K,I),K=1,3),ACUPN(I,BGNMON) ,ACUIN (I,BGNNON)
WRITE (6,4010)
Po 170 I=1,NLAND '
17¢ WRITE (6,4240) (LNDUSE(KK,TI),KK=1,3),REPERN(I,BGNNON),
* REIMPM(I,BGNMON)
WRITE (6,4250) ((LNDUSE (KK,I),KK=1,3),I=1,NLAND)
DO 189 I=1,NQUAL
130 WRITE (6,4260) (QUALIN(J,I),Jd=1,3), (PMPTAB(I,K,BGNHMON) ,K=1, NLAND)
WRITE (6,4277") {{(LNDUSE(KK,I),KK=1,3),I=1,NLAND)

po 1990 I=1,NQUAL
190 ‘WRITE (6,4260) (QUALIN(J,T),J=1,3),(PMITAB(I,K,BGNMON) ,K=1,NLAND)

PRINTING OF MONTHLY COVER FUNCTION, EPXM ANL TEMP CORRECTION FACTORS
20C WRITE (6,4170) (MNAM(I),I=1,24,2),(TCF{]D),1=1,12),

¢ (EPXM(II),1I=1,12),
x (LNDUSE(KK,1) ,KK=1,3), (COVMAT {1, RK) ,KK=1,12)
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341,
2,
343,
3uy,
345,
346,
347,
348,
349,
350.
381,
352,
353,
354,
355.
3156,
3157,
358,
359,
360,
Jén1.
362.
363.
364,
368,
366.
3€.
368,
369,
370.
371,
372,
i73.
374,
37s.
37s.
371,
378,
379.
330,
3eq.
is2.
a3,
384,
3es.
3ae,
387,
388.
3e9,
390,
381,
392.
393,
394,
395.1
395.2
396.
397,
3ss.
399,
400.

cann

naoon

ann

IFP (NLAND,EQ.1) GO TO 220
DO 210 I=2,NLAHD

210 WRITX (6,418C) (LNDUSE(KK,I),KK=1,3), (COVNAT(I,KK),KK=1,12)

227 IF (MNVAR.EQ.0) GO TO 290

PRINTING OF ACCUMULATION RATES,REMOVAL RATES,
AND POTENCY FACTORS WITH MONTHLY VARIATION

WRITFE (6,4190)

: DO 237 I=1,NLAND

230 WRITE (6,4180) (LNDUSE(KK,I),KK=1,3), (ACUPM(I,J),Jd=1,12)
WRITE (6,4200) '
DO 240 I=1,HLAND

240 WRITE (6,8180) (LNDUSE(KK,I),KK=1,3), (REPERM(I,Jd) ,J=1,12)
DO 258 J=1,NQUAL
WRITE (6,4210) (QUALIN(KK,J),KK=1,3)
DO 250 I=1%NLAND

250 WRITE (6,4182) (LNDUSE(KK,I),KK=1,3), (PMPTAB(J,I,K),K=1,12)

WRITF (6,422G)
WPITE (6,4199)
DO 260 I=1,HLAND

260 WRITE (6,4180) (LNDUSE(KK,I),KK=1,3), (ACUIM(I,J),J=1,12)
WRITE (6,%200)
DO 270 I=1,NLAND

279 WRITFE (6,4180) (LNDUSE(KK,I),KK=1,3), (REINPN(I,Jd) ,J=1,12)
DO 280 J=1,NQUAL
WRITE (6,4219) (OUALIN(KK,J),KK=1,3)
DO 280 T=1,MLANE

280 WRITZ (6,41R8C) (LNDUSE(KK,I),KK=1,3), (PMITAB(J,I,E),K=1,12)

PRINTING OF INITIAL CONDITIONS

290 WPITE (6,4280) UZS,lZS,SGW
TF (SNCW.EQ.1) WRITE (6,4290) PACK,DEPTH
WRITE (6,4300) (LNDUSE(KK,1) ,KK=1,3),TS(1),SRER(1)
IF (NLAND,EQ.1) GO TO 310
DO 399 I=2,NLAND
300 WRITE (6,4310) (LNDUSE(KK,I),%K=1,3),TS(I),SRER(I)
310 IF (UNIT.EQ.-1) GO TO 350

CONVERSION OF METRIC INFUT DATA TO ENGLISH UNITS

HYMIV= HYMIN®3G5,3

UZSW = UZSN/MMPIN
LZSN = LZSN/MMPIN
INFIL= INFIL/MMPIN
L = L*3,281

LI = LI*3,281
025 = UZS/MMPIN
LZS = LZS/MMPIN
SGW = SGW/MMPIN
ICS = ICS/MMPIN
OFS = OFS/MMPIN
IFS = IFPS/MMPIN

DO 315 1=1,12

315 EPYM(LI) = EPXM(I)/MMPIN
AREA = AREA*2.471
DO 34) I=1,NLAND
AR({I)=AR(I)*2.471
ARE(I)=ARP(I) *2.471
ARI(I)=ARI(I)*2,471
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401, SRER(I)=SRZR(I)/2.24

402, TS(I)=TS(I)/2.24
402.1 DO 318 JJ=1,12

402,2 318 TILSED(I,JJ) = TILSED(I,JJ)/2.24

un3, iF (MNVAR.GT.O) GO TO 320

404, ACUPY (I,BGNMON)=ACUPH (I, NGNMON) *KGPHA
405, ACUIM(I,BGUNXON) =ACUIM (I, BGNMON) *KGPHA
4¢6. GO TO 340 '

407, 320 DO 330 J=1,12

408, ACUPH (T ,J)=ACUPM(I,J) *KGPHA

409, 336 ACUIM(I,J)=ACUIN(I,J)*KGPHA

410, 340 CONTINUFR

411, po 345 1=7,37,6

412, 345 FORM{I)=ALTR(2)

413, IF (SNOW.LT.1) GO TO 350

410, FLRIF = ELDIF/0.3048

41s, DGY = DGM/HMPIN

416, MELEV = MELEV/0.3048

417, TSNOW = 1,83*TSNOW + 32,0

418, PACK = PACK/MMPIN

419, DEETH = DEPTH/MMPIN

420, c

421, c ADJUSTMENT OF CONSTANTS
422, o4

423, 350 H = 60/INTNVYL

424, TIMPAC = INTRVL

425, INTRVL = 24%H

426, ARIT=0.0 .

427, KRER=KFER*H** (JRER-1,0)

428, KSER=KSER*H** (JSER-1.0)

429, KEIM=KEIM¥H** (JEIN~-1,0)

430, DO 355 I=1,NQUAL .

431, IF (CUNIT(I)JEQ.TIT(1)) CUNIT(I)=CUNIT(7)
432, 355 IF (CUNIT(U).EQ.CUNIT(6)) SCALEF(I)=1000.
433, IF (NQUAL.£Q.5) GO TC 357 .
434, II=11+NQUAL*G

435, DO 356 I=II, 40

436, 356 FORM{T)=ALTR(1)

437, 357 I=NGQUAL+Y

438, TIT(1)=ALTR{I)

u39. \".‘0

44¢, DO 358 1=15,39,6

441, J=J+1%

ny2, IF (SCALEF(J).1E%.2.) GC TO 358

4u3, FOEM(I)=ALTR(3)

yun, 358 CONTINUE

uys, c

4u6, c CONVERT ACCUMULATION FATES INTO TONS/ACRE/DAY
447, c

4ug, DO 380 I=1,NLAND

451, IF (MNVAR.GT.0) GO TO 360

452, ACUPM (I,BGNMON)=ACUPM (I, RGNMON) /2000,
453, . ACUIM(I,BCNMON) =ACUIM (I, BGNMON) /2000,
454, GO TO 3890

45%, 369 Do 379 J=1,12

456, ACUIM(I,J)=acuxm(r,J),/2000,

457, ACUPY(I,J)=SACUPH(I,Jd) /2000,

use, 370 CONTINUE

459, 380 CONTINUE

460, - PA=1.0-A

461, IRCU=IRC**(1,0/96,0)
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514, IF (SNOW .LT. 1) GO TO 450

515, CO 430 baA = 1,31

516. 430 READ (5,4050) (IWIND(MN,DA), MN=1,12)

517. [ of

518, bo 440 DA =1,31

g;g. 440 READ (5,4050) (IRAD({MN,DA), MN=1,12)

. C

521, 450 IF (UNIT ,EQ, =1) GC TC 490

522. DO 480 DA=1,31

523, DO 470 MN=1,12

524, IEVAP(MN,DA) = IEVAP(MN,DA)*3,917

525, IF (SNOW.EQ,1) IWIND{MN,DA) = IWINC(MN,DA)*0,6214
526, DO 460 IT=1,2

527, 460 ITEMP(MN,DA,IT) = 1.8%ITEMP(MN,CA,IT) + 32.5
528, u47¢ CONTINUE

529, 480 CONTINUE

5130, c SAV TMIN OF JAN 1 ON 11/31%
531, 490 ITEMP(11.31,2) = ITENE(1,1,2)

532, C

513, C

53“' c

535, c BEGIN MONTHLY LCOP
536, 5¢1 DO 1280 MONTH=MNSTRT,MNEND

537, c

538, C ASSIGN CURRENT MONTHLY VALUES OF ACCUMULATION RATES,
539, c REMOVAL RATES, AND POTENCY PACTORS

540, C

541, IP (HHYCAL.EQ.1) GO TC 530

542, IF (MNVAR.EQ.0.AND.MONTH.NE.BGNMON) GO TO 530

543, DO 520 1=1,NLAND

say, DO 510 J=1,NQUAL

545, PMP(J,I)=PYPTAB({J, I, NCNTH)

S4h, S1C PMI(J,I)=PH4ITAB(J,I,MONTH)

s47. ACCP(I)=ACUPM (I, HONTH)

S48, ACCI{I)=ACUIM(I,MONTH)

549, RPER(T)=REPERM(I, MCNTH)

550, 527 RIMP(I)=PEIMPM(I,MONTH)

581, 530 CONTINUE

552, TEMPCP=TCP (MONTH)

553, c

554, C ZEROING OF VARIABLES

555. c

556, DO 5S40 1I=1,28

557, c ZEROING OP THE FPIRST 28 VARIABLES CONTAINED IN COMNON/LNDOUT/
558, S40 ARIOUT(I)=0,0 ’

559, PREN=0,
. 560, ROBTON=0,

561, INFTON=",

562, DO 560 J=1,NQUAL

563, DO 550 I=1,NLAND

564, ApCcLP(I,3)=0.0

565, APOLI(I,J3)=0,0

566. 550 CONTINUE

567, POLTCA (J)=0,0

5619, 560 POLITC(J)=0.,0

569, DO 570 I=1,NLAND

570, ABFSN (I)=0.0

571, ARIN(I)=%.9

572. 570 CONTINUE

573. NOSIM=0

574, NQS=0
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57S. TEMPA=0.0

576. DOA=D,0

577. SELTCA=0.0

578. IX=2%MONTH

579. I2=1IX-1

5819, RECOUT (1) =YEAR

581. DYSTRT = 1 \

582, IF (MOD(YEAR,4)) 590, 580, 590

ggz: SBO.HONTH GO TO (630,610,630,620,630,§20,6:0,640,620,630,62C,630).
885, 590 GO TO (630,600,630,620,6 2 Z
586. *MONTH (630,660, 639,620,630,620,620,630,629, 63¢,62¢,630),
S€7. 600 DYEND = 28

588. GO TO 640

589, 610 DYEND = 29

590. GO TO 640

561, 620 DYEND = 30

592. GO TO 640

593, 630 DYEND = 31

594, o

595, 640 IMDEND=DYEND

sag, IF (YEAR .NE. BGNYR) GO TO 650

5927. IF (MONTH .NE. BGNMON) GO TO 650

598, DYSTRT = BGNCAY -

599, c

600, 650 IF (YEAR .NE, ENDYR}) GO TO 660

601, IF (MONTH .NE., ENDMON) GO TO 660

602, DYEND = ENDDAY

603, c BEGIN
604, 660 bo 990 DAY=DYSTRT,DYEND DALLY Loo®
60u,1 C )

604,2 IP (MONTH.EQ.1 .AND. DAY.EQ.1) JCOONT = 0
64,3 JCOUNT = JCOUNT ¢+ 1

6004, 4 c p

605, TIME = 0

606, RAINT = 0,0 .

607. EP = PETMUL*IEVAP (WONTH, DAY) /1000,

608, po 670 I=1,INTEVL

609, IRAIN(I) = 0O

610. RAIN(I) = 0,0

611, 670 CONTINUE

611.01 c

611.02 MTX=MONTH

611,03 NTX=MONTH+1

611. 04 IF (NTX.GT.12) NTX=1

611.05 c .
611.06 ¢ CALCULATE EPXMI FOR EACH DAY AS LINEAR INTERPOLATION
611.07 o4 BETWEEN MONTHLY VALUES

611.928 C -

611.09 EPXHI=EPXM(HTX)O(EPXH(NTX)-EPXH(HTX))‘(!LOAT(DAY-1)/
611.1 * FLOAT(DYEND))

612, C .

612.1 C

612.2 C CHECK FOR TILLAGE DATES AND RESET SRER

612.3 c

612.32 J=1

612,35 po 676 I=1,NLAND

612.4 DO 674 11=1,12

612.5 «+ IF (JCOUNT.NE,TILDAY(I,II)) GO TO 674

612.6 SRER(I) =TILSED(I,I])

€12.61 IP (J.GT.0) WRITE(6,4610)
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612.62
€12.63
€12.64
612' 7
612.8
612. 85
612.9
613.
614,
615.
616.
617,
618,
619.
629.
621.
622,
623.
624,
€25,
626.
627,
628,
629,
630.
631.
632.
637.
634,
635,
636.
637.
638,
63¢.
640,
641,
642,
643,
644,
645.
646,
647,
6“8.
642,
659,
651.
652,
653,
654.
655,
656.
657,
658,
65¢.
660,
661.
662,
663.
664,
665,
666,

ananonaan naonna

anan

674
676

78¢

790
800

J=0

ADEP=SREP (I)

IF (UNIT.GT.0) ADEP=ADEP*2.24

WRITE (6,8600) MNAM(IZ),DAY, (LNDUSE(IK,I),IK=1,3),
* ADEP,WHT, ARUN

CONTINUE

CONTINUE

CHECK TO SEE IF SNCOWMELT CALC'S WILL BE DONE - IF YES THEN
CALCULATE CONTINIOUS TEMP, WINC, RAL AND APFLY CORRES MULT
FACTOES

IF (SNOW.LT.1) GO TO 7990
WINF={1.0-F) + F¥(,35~-.03*KIGI)
WINF REDUCES WIND FOR FORESTED ARBAS

/* KUGI IS INDEX TO UNDERGROWTH ANLC FOREST DENSITY,®/
/% WITH VALUES 0 TO 10 - WIND IN FOREST IS 35X OF %/
/% UIND IN OPEN WHEN KUGI=0, AND 5% WHEN KUGI=10 - %,
/* WIND IS ASSUMED MEASURED AT 1-5 FT ABOVE GROUND */
/* OR SNOW SURFACE */

WIND = IWIND(MONTH,DAY)
TMIN ITEMP(MONTH,DAY, 2)
DEWX TMIN - 1.0%ELDIF
PR = IRAD(MONTH,DAY)

DEWPT ASSUMED TO BE MIN TEMP AND USES
LAPSE RATE OF 1 CEGREE/1€00 FT

CALCULATE CONTINUOUS TEME, WIND, AND RAL
CONTINUE
TGRAD = 0.0
DO 780 I=1,24
IF (I-7) 74%, 690, 700
CHANGE = ITEMF(MONTH,DAY,1) - TEMPI
IF (I-17) 740, 710, 740
IMDEYD IS LAST DAY OF PRESENT MONTH
IF (DAY .NE, TMDEND) CHANGE =ITENP (MONTH,DAY+1,2) - TEMPI
IF (ONTH-12) 730, 720, 730
IF (DAY .EC, IMDEND). CHANGE
GO TO 740

ITEYP(11,31,2) - TENMPI

IF (DAY .EQ. INDEND) CHANGE = ITEMP(MONTH+1,1,2) ~ TEMPI
IF (MBS{CHANGE)~0,001) 7506, 750, 760

TIGRAD = 0,0 .

GO TO 770

TGRAD = GRAD(TI)*CHANGE

TEMPX(I) = TEMPI + TGRAD

TE¥PI = TEMPI + TGRAD
IF (SNOW,LT,1) GO TC 780

WINDX(I) = WMUL*WIND*WINF*WINDIS(I)
RAD(I) = RHUL*RR*EADCON*RRDDIS(I)
CONTINUE

IF (SNOW.LT.1) GO TO 950
15-MIN PRECIP INPUT

IF (PINT.EC.1) GO TO 850
J=0
J=J+ 1
JK = J*12
JJ = JK - 11 .
RRAD (5,4020) YR, MO, DY, CN, (IRAIN(D), I=JJ,JK)
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667,
6689,
669,
670,
671,
672.
673.
674,
675,
676,
677.
678.
679,
680,
681,
682,
683,
684,
68es,
686,
687,
688,
689.
690,
691,
692,
6¢3.
694.
6%95.
696.
697,
698,
699.
700.
701,
702,
703,
704,
705.
706,
707,
708,
709,
710,
711.
712,
713,
714,
715,
716.
717,

718,.

719.
720.
721,
722,
723.
724,
725,
726,
721,

o000 aoana o

ancaa

810

830

340

850

860

870
88¢

890

900
9190
92¢

IP (UNIT .EQ. ~-1) GO TO 820
DO 610 I=JJ,JK _
IRAIN(I) = IRAIN(I)®*3.937 + 0,5
CONTINUE
IP (CN JEC. 9) J=9
YR = YR + 1900
IT = (YEAR-YK) + (MONTH-MO) + (DAY-DY) + {J-CN)
IP (IT .EQ. 0) GO TO 839
WRITIE (6,4000) J, MONTH, DAY 2
IF (J.LT.8) GO TO 800
po 840 1I=1,INTRVL
RAIN(I) = IRAIN(I)*K1/100,
RAINT = RAINT ¢ RAIN(I)
CONTINUE
GO TO 929

HQURLY PRECIP INPOT

J=0
JaJd+t
JK .= J*u8
JJ = JK - 47
READ (5,4020) ¥R, MO, DY, CN, (IRAIN(I), I=JJ,JK,4)
IF (UNIT .EQ. =1) GO TO 8RO
DO 870 I=JJ,JK,4

IRAIN(I) =IRAIN(I)*3.937 ¢ (.5

CONTINUE
IF (CN +EQ. 9) J=9
YR = YR + 1900
IT = (YEAR=-YR) ¢ (MONTH=-MO) + (DAY-DY) + (J-cNy
IP (IT .EC. 0) GO TO 890
WRITZ (6,4000) J, MONTH, DAY, YEAR, CN, MO, DY, YR
GO TO 1600
IP(J.LT,2) GO TO 860

DO 910 I=1,INTRVL,U
TEM = IRAIN(I) *(K1/100,) /4,
DO 900 K=1,4
RAIN(I+U=K)=TEN
RAINT = RAINT ¢ RAIN(I)
CONTINUE

IP (RAINT) 930, 930, 9u0

USE RAIN LOOP IP MOISTURE STORAGES ARE NOT ENPTY

939

Wwo
959

IP ((RESS .LT. 0.001),0R. (SRGXT ,LT. 0,001)) GO TO 980

RAIN LOCF
CONDITIONAL BRANCHING TO CALCULATE HOURLY TEMPERATURES

IF (SHNOW.LT.1) GO TC 680
CONTINUE

CALCULATE COVER FUNCTION POR THE PERVIOUS
AREAS WITHIN EACH LAND TYPE USE

MTX=MONTH

NTX=MONTH#+1 .
IP (NTX.GT, 12) NTX=1
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728, DO 26N I=1,NLAND

729, COVER(I)= cnvqar(r PTX)O(F!OAT(DAY 1) /FLOAT (DYEND) ) *
73C. 1 {(COVMAT (L, NTX) ~COVMAT(I,NTX))
731, 960 CONTINUEL

732, DO 9703 I=1,INTRVL

733, TIME = TIME ¢ 3

734, TP = 1

735, PR = RAIN(I)

736. c

737, ININ = MCD(TIME,H)

738, IHR = (TIME - IMIN)/H
739, IMIN = TIMFAC*IMIN

T49, IX = 2%MONTH

741, I2 = IX - 1

742, CALL LANDS

743, IF (HYCAL.EQ.1) GC TO 970

Tuy, CALL QUAL

745, 970 CONTINUE

46, NDSR=0

U7, c

748, GO TO 990

749, c

750. c NO RAIN LOOP

751, c

752, 989 TP = INTRVL

753, PR = 0,9

754, P3 = 0.0

755, RESBY = 0,0

756, IMIN = 00

7157, IHR = 24

758, IX = 2*MONTH

759, 1Z = IX - 1

760, NDSE=NDSR+1

761. CALL LANDS

762, IF (HYCAL.EQ.1) GO TO 99%0

763, CALYL QUAL

764, c ENT DAILY LOOP
765, 390 CONTINUE

766. c

767, c MONTHLY SUMMARY
768. c

769, WRITE (6,4320) MNAM(IZ),MNAM{IX),YEAR
770, UZSOT=UZS

771, L2S0T=13253

772, ' SGHOT=SGH

773, SCEPOT=SCEP

T4, PR SSOT=RESS

775. SRGXTO=SRGXT

776, TWBALO=THWBAL

777, TSNRBOL=TSNBAL

778. PACKNT=PACK

779. IF (UNIT.EQ.-1) GO TO 1010

780. po 1300 1=1,28

781, ¢ COVVBRSION TO METRIC UNITS OP THE FIRST 28 VARIABLES
782. c CONTAINED IN COMMON/LNDOUT/
783. ARTOUT(I)=AR1QUR(T)*MMPIN

784, 100 CONTINUE _

785, 1010 ¥RITE (6,4330) D¥PW,RCSTCM, RINTOM,RITOM,BASTON,RUTON,RCHTCN,PHETON
786, IF (SNO4,LT.1) GO TO 1030

787, cova=100, '

788. IF (PACK.LT.IPACK) COVR=(PACK/IPACK) %100,
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789, IF (PACK.GT.0,21) GO TO 1020

790, COVR=0,0

791, SDEN=0,0

792. 1029 WRITE (6,4340) SUMSNM,PXSNM,MELRAM,RADMEM,CONNEM, CORMEN,CRAINM,
793, * SGMM#, SNEGMM, PACKOT, SDEN,COVR,SEVAPH
794, 1030 WRITE (6,4350) EPTOM,NEPTOM,UZSOT,LZSOT,SGWOT,SCEPQT,RESSOT,
795, * SRGXTO,TWBALO

796. IF (SNOW.GT.0) WRITE (6,4360) TSNBOL

7¢7. IF (HYCAL.EQ.1) GO TO 1230

798, c

799, c OUTPUT OF SEDIMENTS DPRPOSIT ON GROUNT AT MONTHS END
800, C

8¢1, WRITE (6,4370) WHT,ARUN

802, TEM1=0,0

803, TEM2=0,0

804, TEM3=0,0

8CS. TEM#=0,0

806, DO 1050 I=1,NLAND

897. TEM=SRER (I) *(1-IMPK(I)) +TS (I) *INPK (I)

acs, WHFUN1= (AR (T) /AREA) * (1-IHPK(I))

8C9, WHPHN2= (AR (I} /AREA) *IMPK(I)

810. TEM1=TEM1+SRER (I) *WHEUN

811, TEM2=TEM2+TS(I) *WHFUN2

812. TEMAI=TEM3I+YHFUN1

813, TEMU=TEMY4+WHPUN2

814, IF (UNIT.GT.-1) GO TO 1040

815, YRITE (6,4390) (LNDUSE(IK,I),IK=1,3),TEM,SRER(I),TS(I)
816, GO TD 1050

817. 1040 TEMAR=SRER(I)*2.24

ata, TEM6=TS (I)*2.24

819, TEM=TEM*2,24

820, WRITE (6,4390) (LNDUSE(IK,I),IK=1,3),TEMN,TENS,TENG
821. 1050 CONTINUE

822. IF (KLAND,EO.1) GO T¢ 1070

8213, IF (TEM3.GT.N.0) TEM1=TEM1/TEM3

824, TF (TEM3.LE.0.0) TEM1=0.0

825. IF (TEM4,GT.0,)) TEM2=TEM2/TEN4

826. IF (T2M4.LE.D.0) TEM2=0.0

827, TEM=TEM1*(1-A) ¢+ TEM2%A

82e, IF (UNIT.LT.1) GO TO 1060

829, TEM=TEM%2,2U

830, TEM1=TEM1%2,24

831. TEM2=TFEM2%2,24

832. 1060 WRITE (6,438C) TEM,TEM1,TEM2

832, c ,
834, c OUTPUT MONTHLY SEDIMENTS LOSS FQOR EACH LAND TYPE USE
835, c

836, 1079 SRITE (6,4400) WHT,WHGT,ARUN

837. ATRSNT=0,0 _

828, AEINT=0,0

839. DO 119C¢ I=1,NLAND

BUO0, TEM=AEIM(I) +AERSN(I)

841, YF (TEM.GT.0.7) GO TO 1089

842, TEN1=0.90

Bu3. TE"2=0 .0

guy, TEM3=0,0

845, G0 TO 1290

8u6, 108¢ TEZM1=TEM*2300./AR(I)

847, TEM2=100 ,*AERSN(I)/TEN

Bu8, TEM3I=1C0.*AEIM(I)/TEM

8u S, IF (UNIT.LT.1) GO TG 1090

75



850,
851.
852,
853,
gcu,
BES.
856,
ge7,
858,
859.
860.

anan

aoa -

1110

11290

1139

1160

TEM=TEN*,9072

TEMI=TEN1%1,12

WRITE (6,4413) (LNDUSE(IK,I),IK=1,3),TEN,TEM1,TEM2,TEN3
AERSET=AERSNT +AERS N (I)

AEIMT=AEIMT+AZIN (1)

CONTINUE

OUTPUT MONTHLY SFDIMENTS LOSS FOR THE ENTIRE WATERSHED

TEM=AERSNT+AEINT

IF (TEM.GT.0.0) GO TO 1110
TEM1=0 .o

TEM2=0,0

TEM3=0.0

GO TO 1120

TEM1=TEMN*2000./AREA
TEM2=100,*AERSNT/TEN
TEM3=1CC . *AEINT/TEM

IF (URIT,LT.1) GO TO 1120
TEN=TEM*,9072

TEM1=TEM1¥1,12

WRTTE (6,4470) TEM,TEM1,TEM2,TEM3
WRITE (6,4420) WHGT ,WHGT, ARUN

OUTPUT MONTHLY WASHOFF FOR EACH OF THE ANALYZED POLLUTAN1TS

DO 118¢ J=1,NCUAL

WRITE (6,4437) (QUALIN(I,J),I=1,3)
APCLPT=0,0

APOLIT=0.0

DO 1150 I=1,NLAND

MONTHLY WASHOFF OF A GIVEN POLLOUTANT FROM EACH LAND TYPE USE

TE¥=APCLP(I,J) +APOLI(I,J)
IF (TFM.GT.C.0) GO TG 1130

TEM1=(,0

TEM2=0.0

TEN3I=0,0

GO TO 1149

TE¥1=TEM/AR (I)

TEX2=1C0 . *APOLP (I, J)/TEN

TEU3=100,*APOLY (I,J) /TEM

IF (UNIT.LT.1) GO TO 1140

TEM=TEM%, 454

TEN1=TFM1/KGPHA

WRITE (6,4410) (LNDUSE(KK,I),KK=1,3),TEN,TEMT,TENZ,TEN]
APOLPT=APOLPT+APOLE(I,J)

APCLIT=APOLIT+APOLI(I,J)

CONTINUFE

TOTAL MONTHLY WASHOFF OF A GIVEN POLLUTANT

TEM=APOLPT#APOLIT

IF (TEM,GT.0.0) GO TO 1169
TEN1=0.0

TEM2=0,0

TEM3=0.0

GO TO 1170

TEM1=TEN/AREA
TEM2=100,*AFOLPT/TEN
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911, TEM3=10C.*APOLIT/TEN

912, IF (UNIT,LT.1) GO TOo 1170
913, TEM=TEM*, 454

914, TEX1=TEM1/KGPHA

915, 1170 WRITE (6,4440) TEM,TEN1,TEM2,TEN3

916. 1180 CONTINUE

917, TEMPAY=TEMPAY+TEMPA

918, DOAY=DOAY+DOA

919, SECTCY=SEDTCY +SEDPTCA

920, c

921. c CALCULATE AND PRINT MONTHLY AVERAGES OF TEMPERATURE
333, g DISSOLVED OXYGEN,AND EACH OF THE ANALYSED POLLUTANT
924, IF (NOSIM,LE.C) GO TO 1190

925, TEMPA=TEMPA/NOSIN

926, DOA=DOA/NOSIN

927. SELTCA=SEDTCA/NCSIH

928, 1190 TEMPO=TEMPA

929, IF (UNIT.EQ.1) TEMEO=(TEMPO-32,)%5/9

930, WRITE (6,4450) UTME,TEMPO,DOA,SEDTCA

931, DO 1210 J=1,NQUAL

932, PLTCAY (J} =PLTCAY (J) +POLTCA (J)

933, IF (NOSIM,LE,0) GO TG 1200

934, POLTCA (J) =POLTCA(J) /NOS IM

915, 1200 WRITE (6,8469) (QUALIN(I,J),I=1,3),CONIT(J),POLTCA (J)
936. 1210 CONTINUE -

917, c

933. c ACCUMULATION FOR YEARLY SUMMARIES

939, c

940, DO 1220 I=1,NLAND

941, AERSNY (I)=AERSNY(I)+AERSH(I)

9142, AEIMY (I) =AEIMY (I) +AEIN(T)

943, DO 1220 J=1,NQUAL

Iuu, APOLPY (I,J) =APOLPY (I, J) +APOLP(I,J)

945, APOLIY(T,J)=APOLIY (I, J) +APOLI(T,J)

946, 1220 CONTINUE .

97, 1230 CONTINUE

98, WRITE (6,4490) NOS

949, NOSIY=NOSIY+NOSIN

9350, NOSY=NOSY+NOS

951, 1240 CONTINUE

952, c END MONTHLY LQOP

953, c YEAFLY SUMMARIES

954, c

955. WRITE (6,4880) YEAR

956, U2 SMT=UZS

957, LZSMT=LZS

958, SGUMT=SGW

9s4q, SCEPT=SCEP

960, RESST=RESS

961, SRGXTT=SRGX

962, TWALMT=TWBAL

963, TSNBOL=TSNBAL

964, " IF (USIT.EQ.~1) GO TO 1260

965, po 1250 I=1,28

966, c CONVERSION TO NETRIC UNITS OF THE LAST 28 VARIABLES
967, c CONTAINED IN CCM¥ON/LNDOUT/

964, 1250 AR20UT (I} =AR20UT (I)*¥MPIN

969. 1260 WRITE (6,8330) DEPW,RCSTCT,RINTOT,RITOT,BASTOT,RUTOT,RCHTOT,P BTOT
970. IF (SNOW,LT.1) GO TO 1280

971, COVE=100.
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972, IF {(PACK,LT.IPACK) COVR=(PACK/IPACK)*10Q.

9713. IF (PACK.GT.0.01) GO TO 1270
974, COVR=1,0
975, SDEN=),0
9746, 1270 WRITE ({6,4340) SUMSNY,PXSNY,MELRAY,RADMEY,CONMEY,CDRMEY,CRAINY,
377, * SGMY,SKEGMY, PACKOT, SDEN,COVR,SEVAPY
978, 1280 WRITE (6,%350) EPTOT,NEPTOT,UZSMT,L2SMT,SCNMT,SCEPT,RESST,
979, * SRGXT?T,TURLMT
980, IF (SNOW.GT.0) WRITE (6,4360) ‘YSNBOL
941, IF (HYCAL.EQ.1) GO TO 1425
982. WRITE (6,4400) WHT,WHT,ARUN
9813, C
984, C OUTPUT YEARLY SEDRIMENTS LOSS FOR EACH LAND TYPR USE
9gs, C
986, AEERSNT=0.0
887, AEIMT=C,0
988, DO 1310 I=%1,HLAND
989, TEM=AEIMY(I)+AERSNY(I)
990, IF (TEM.GT.N.D) GO TO 1290
991, TEM1=0 .0
992, TEM2=0,9
9913, TEM3=9.0
99y, GO TO 1300
945, 1290 TEM1=TEM/AR{I)
996. TEM3I=100,%AEIMY (I) /TEM
9¢7, TEM2=100,*%AFRSNY(I)/TEM
998, IF (UMNMIT.LT.1) GO TO 1300
999, TEM=TEM*,9072
1010, TEM1=TEN1/KGPHA
1001, 1300 WRITE (6,4410) (LNDUSE(KK,I),KK=1,3),TEM,TEN1,TEM2,TEN]
1002, ACRSNT=AERSNT+AERSNY(I)
1003, AEIMT=AEINT+AETIMY (1)
1004, 1310 CONTINUE
1005, C
1006, C OUTPUT YFARLY SEDIMENTS LOSS FOR THE ENTIRE WATERSHED
1007, c
1008, TEM=AERSNT+ABINT
1009, IF (TEM.GT.C.0) GO TC 1320
1010, TEN1=0.0 .
1011, TEM2=9,0
1012, TEM3=N,D
1013, cO0 TO 1330
1014, 1320 TFM1=TEMN/AREA
19215. TEM2=100 . ¥AERSNT/TEM
1016. TPEM3I=100.*AEIMT/TEHN
1017. IP -(UNIT.LT.1) GO TQ 1330
1018. TEN=TEMN*,9072
1019, TEN1=TEN1%2,24
1020, 1330 WRITFE (6,4479) TEM,TENY,TEN2,TEN3
1021, WRITE (6 ,84820) WHGT,WHGT,ARUN
1022, C
1023, Cc QUTPUT YEARLY WASHOFF POR EACH OF THE ANALYZED POLLUTANTS
1024, C
10285. Do 1390 J=1,NQUAL
1026. WRITE (6,4430) (QUALIN(I,J),I=%,1])
1027, APOLDT=(,0 .
1028, APCLIT=0,0
1029, po 1360 I=1,NLAND
1030. c
1031, C. YEARLY WASHOFF OF A GIVEN POLLUTANT 1IRON EACH LAND TYPE USE
1022, Cc
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1033, TEN=APOLPY(1,J) +APCLIY(I,J)

1034, IF (TEN.GT.0.0) GO TO 1340
1035, TEN1=0.0
1036. TEN2=0.9
1037, TEN3=0,0
10138, GO TO 1350
1039, 1340 TEM1=TEM/AR(T)
1040, TEN2=100,*APOLPY (I,J) /TEN
1041, TEM3=10G . *APOLIY(I,J)/TEN
1042, IF {(UNIT.LT.1) GO TO 1359
1043, TEM=TEN®, 454
1044, TEM1=TEM1/XGPKA
1045, 1350 WRITE (6,4410) (LNDUSE(KK,I),KK=1,3) ,TEM,TEN1,TENZ,TEN)
1046. APOLPT=APOLET+APOLPY (I,J)
1047, APOLIT=APOLIT+AEOLIY (I, J)
1048. 1369 CONTINUE
1049, c
:ogo. c TOTAL YEARLY WASHOFF OF A GIVEN POLLUTANT
051. c
1052, TE M=APOLPT+ APOLIT
1053, IF (TEM.GT.0.9) GO TO 1370
1054, TEN1=0.0
1055, TEM2=0,0
1056, TEM3=0,0
1057, 50 TO 1380
1958, 137C TEM1=TEM/AREA
1059, TEM2=1C0 . *APOLPT/TEN
1060, TEM3=100.%APOLIT/TEN
1061, IP (UNIT.LT.1) GO TO 1380
1062. TEM=TEM*,454
1063, . TEM1=TEM1/KGPHA
1064, 1380 WRITE (6,4440) TEM,TEM1,TEM2,.TEM3
1065, 1390 CONTINUE
1066. c
1067. c CALCULATE .AND PRINT YEARLY AVERAGES OF TEMPERATURE,
1068, c DISSOLVED OXYGEN,AND EACH OF THE ANALYZED POLLUTANT
1069, c ' '
1070. IF (NOSIY.LE.0) GO TO 1400
1071, TEMPAY= TEMPAY /NOSIY
1072. DOAY=DOAY/NOSLY
1073, SECTCY= SEDTCY /NOSIY
1074, 1400 TEMPO=TEMPAY -
1075, IF (UNIT.EQ.1) TEMEC=(TEMPO-32.)*5/9
1976, WRITE (6,445C) UTME,TFMPO, DOAY,SEDTCY
1077. DO 1420 J=1,NQUAL
1078, IF (HOSIY.LE.0) GO TO 1410
1979, PLTCAY (J)= DPLTCAY (J)/NOSTIY .
1080, 1) WRITE (6,4460) (QUALIN(I,J),I=1,3),CUNIT(J),PLTCAY {J)
1981, 1420 CONTINUR
1082, 1425 WRITE (6,9490) NOSY '
1083, c
. 1084, c ZEROING OF VARTIABLES
1085, c :
1086, po 1430 1=1,28
1087, c 2FROING OF THE LAST 28 VARIABLES CONTAINED IN COMMON/LNDOUBZ/
- 1088, 1430 AR20UT (I)=9.0
1089, po 1450 J=1,NQUAL
1090, , po 144 1=1,5
1091, APOLPY(I,J)=0,0
1092, 1449 APCLIY (I, J)=0.0
1093, 1450 PLICAY(J)=0.0
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1094,
1995,
1096.
1057,
1398,
1099,
1100,
1101,
1102,
1193,
1104,
1105,
1106.
1107,
1108,
11c9,
1110,
1111,
112,
1113,
1114,
111s,
1116,
1117,
1119,
1115,
1129,
1121,
1122,
1123,
1124,
1125,
1126.
1127,
1128,
1129.
1130,
1131,
1132,
1133,
1134,
1135,
1136,
137,
1138,
1139,
11490,
1141,
1142,
1143,
1148,
1145,

1146,

1147,
1148,
1146,
1150,
1151,
1152,
1153,
1154,

NeFe Kzl

ana

aQn

naan

1460

1470

1480
1490
1500
1510
1520

1530

1540

DO 1460 T=1,5
AERSNY{I)=0.0
AEINY (I)=0.0
NOSTY=C
TEMPAY=0,0
DOAY=0,0

SUMMARY OF STORMS?' CHARACTERISTICS

NV= (NQUAL+1)*4
IF (HYCAL.EQ.1) NV=2
IF (NOSY.LT.2.O0R, NCSY.GT.200) GO TO 1560

CLEAR OUTPUT VECTORS AND INITIALIZE VMIN AND VHMAX

DO 1470 K-I,NV
TOTAL(K)—O

SD (K) =
VHIN(K)=1.0E75
VMAX(K)=-1.0E75

CALCULATE MEANS, ST.DEV'S,MAXINA, ANC MINIHA

DO 1520 I=1,NOSY

DO 152C K=1,NY

TOTAL (K)=TOTAL(K) +STHCH (I,X)

IF (STMCH(I,K)-VMIN(K)) 1480,1490, 1490
YMIN{K)=STHMCH(L,K)

IFP (STMCH (I,K)-VMAX(K))"' 1510, 1510, 1500
VMAX(K)=STMCH(I,K)

SD (K) =5D {(K) +STMCH (I,X) *STMCH(I,K)
CONTINUY

DO 1539 K=1,NV

RANGE (K) =VMAX (K) =V 8I N (K)
AVER(K)=TOTAL (K) /NOSY

SD (K) =SQRT (ABS { (SD(X) =TOTAL (K) *TOT AL {K) /NOSY) / (NOSY=1)))
CONTINUR

PRINT STORM CHARACTERISTICS

IF (HYCAL.NE.1) GO TO 1540

WRITE (6,4500)

WRITE (6,4580) DEPW,AVER(1),SD(1),VMAX(1) ,VHIN {1) ,RANGE (1)
WRITE (6,4590) UFL,AVER(2),SD(2),VMAX(2),VMIN (2) ,RANGE (2)
GO0 TO 1570

WRITE (6,4500)

WRITE (6,4510) ,

WRITE (6,4530) WHT,AVER(1),SD(1),VNAX(1),VMIN (1) ,BANGE (1)
WRITE (6,4540) WHGT,AVER(2),SD(2),YMAX(2) ,V4IN (2) ,RANGE (2)
¥RITE (6,4545) AVER(3),SD(3),VMAX(3),VMIN (3) ,RANGE (3)
WRITE (6,4555) AVER{(4),SD(4),VMAX (4) ,VNIN (4) ,RANGE (4)

_pO 1550 J=1,NQUAL

WRITE (6,4430) (QUALIN{(I,J),I=1,3)

K=aJdxt4+1 :

WRITE (6,4530) WHT,AVER(K) ,SD({K) ,VMAX(K) ,.VMIN {K) , RANGE (K)
K=K+¢1 .

wRIT% (6 ,4540) HWUGT,AVER(K),SD(K),VMAX(K) ,VNIN (K) ,RANGE(X)
K=K+ :

YPITE (6,4550) CUNIT(J),AYER(K),SD(K),VMAX(KX) ,VMIN (K) ,RANGE (K)
K=K+1 :

WRITE (6,4560) CUNIT(J) ,AVER(K),SD(K),VMAX(K) ,VMIN(K) ,BANGE (K)
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1185,
1156,
1157,
1158,
11849,
116C.
1161,
1162,
1163,
1164,
1165,
1166,
1167,
1168,
1169,
1170,
1171,
1172,
1173,
1170,
1175,
1176,
1177,
1178,
1179,
1180,
1181,
1182,
1183,
1184,
1185,
1186.
1187,
1188.
1109,
1190.
1191,
1192,
1193,
1194,
1195,
1196,
1197,
1198,
1199,
1200,
1201,
1202.
1203,
1204,
1205,
1206,
1207.
1208.
1209,
1210,
1211,
1212,
1213,
1214,
1215,

a6ca a6 o

1550
1560
1570
15890

1590
1600

CONTINUE
GO TO 1570

HRITE

(6 ,4570)

IF (NOSY.EQ.0) GO TO 1590
DO 1580 I=1,NOSY

DO 1580 K=1,NV

STMCH (X,K)=0,0

NOSY=9

END OF YEARLY LoOOP

CONTINUE

CONTINUE

FORMAT STATEMENTS

4000 FOBMAT (" 1! " #*%kkx ERROR**%*%xx TINCORRECT INPUT DATA! DESIRED Y,
* 'CARD ',I],' FOR ',12,%/%,12,*/*,T4,%; READ CARD 'y I1," FOR ¢,
* 12,/ ,12,'/',1I4)

6910
4c22
you e
4350
4060
4070
4080
4090
5100
4110
4120

413¢

ni1uc

4150

4460

FORMAT
FOERMAT
FOBRMAT
FOFMAT
FORMAT
FOFRMAT
1
FOERMAT
1
FORMAT
1
2
FORMAT
FORMAT
FORMAT

-

FOEMAT

HKOD NN NE W -

PORMAT

~N N E W =

FORMAT

T E WA -

’PORHAT
1

('01)
(1X,312,11,1216)
(8X,2413)
(8X,1216)
(3A4,2X,A0 )
(*1*,9(/) ,45X, "NONPOINT SOURCE POLLUTANT LOADING MODEL®,
/U8X,8200="),5(/))
(* *L,1X,"WATERSHEL CHARACTERISTICS :',///.6X,'NAME®,8X,
3n8,/,18%X,3108,//,6X, " TOTAL AREM (',A4,%)*,EX,P9.2,/)
{(9X,"LAND USE',5X,'% OF TOTAL?,6%,*AREA (',A4,'S)? ,6X,
*PERVIOUS (',Ad4,*S)?,3X, "INPERVIOUS (',AU,'S)?,]3X,
SIMPERVIOUS (%)',/)
(" " ,7X,3A4,5X,F5.1,4(10X,F9.2))
(/,6%,"FRACTION OF IMPERVIOUS AREA',2X,F5.2)
(10 ,8X,***NARNING**',3X, 'CHECK IF THE LAND TYPES AREAS ¢,
YARE CORRECT!')
(5(/)," *,V%,"SINULATION CHARACTFRISTICS :1,///,6Xs;
*TYPE OF RUN',1CX,4A8,/,6X,'DATE SIMULATION BEGINS®,
13X,2A4,2X,12,4, *,I4,/,6%,*DATE SIMULATION ENDS', 15X,
2a4,2X,12,%, ',14,/,6X,'INPUT PRECIPITATION TIMNE INTERVAL',
9X,I3,1%,"MINUTESY,/,6%X, *SIMULATION TIME INTERVAL®',19X,12,
1X,YMINUTES?,/,6X,*IS SNOWMELT CONSIDERED ?',26X.,AlL,/,
6X,'INPUT UKITS*,34X,1A8,/,6X,'00TPUT UNITS?,33X,1A8,/,6X,
*MINIMUN FLCW FOR OUTPUT PER INTERVAL (*,A4,')',1X,F9.4,
/.6X,'NUMBER OF QUALITY INDICATORS ANALYZED',14X,I2,
Je6X,"THE ANALYZED QUALITY INDICATCRS?,u4X,
' SEDINENTS,DC, TEMF, ', /, S5 (U6X,304,%,%,/))
(5(/),2X,"SUMMARY OF INPUT PARAMETERS :',///,6X,
‘LANDS? 13X, *INTER =',F7,3,4X,*IRC =',F7,3,4X,
*INFIL =',F7.3,/,2U4X,"NN =%, F7.3,4%,'L =?,
P7.3,4%,'SS =¢,P7,3,/,24X,'NNT = ,F7.3,4X,
'LI :—",F".:’,‘lX,'SSI- '=‘,F7.3,/,2“x,'K1 =',P7.‘3'
BX,'PETHUL=',F7.3,QX,‘K3 =9 ,F7.3,/,24X, 14X,
4¥,'K2uL =',F7,.3,4X,KK24 =',F7.3,/,24X,
‘UZSN =',F7.3,UX, 'LZSN =Y,F7.3)
(/,6X,*SHOWY 14X, 'RADCON=*,F7, 3, 4X,'CCPAC =',P7.3,4X,
‘EVAPSN=',F7,3,/20X, "MELEV =',F7,3,4X,'ELDIF =',F7,3,4X,
'TSNO" = ,F7.3,/.24x, 'HPACK =',f7. 3,QX,'DGH 3',,7.‘3’
ux'.“c =',F7.3,/,2uX,'IDNS =',F7.3,“x,'SCY ='.P103'
4X,"WMUL =!,F7,.3,/,2uX,'RMUL =',F7,3,4X,'F s,
F7.3,uX,'KUGT =',F7.3,/)
(/,6X,90UAL *,12X,*JRER =',F7.3,4X,'KRER a% . F1.3,/.
24X ;' JSER =',F7,3,4X,'KSER =',¥7.3,/,
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1216,
1216.1
1216.2
1217,
12113,
1218.1
1219.
12245,
1221,
1222.
12213,
1224,
1225.
122¢€.
1227,
12238,
1229,
1230.
12131,
1232,
1233.
1234,
1235,
12136,
1237,
1234,
1239,
1249,
1241,
1242,
1243,
1244,
1245,
12U6.
1247,
1248,
1249,
1250,
1251,
1282.
1253.
1254,
1255,
1256,
1257.
1258,
1259,
1260,
1261.
1262,
1263.
1264,
1265..
1266.
1267.
1268,
1269.
1270.
1271,
1272,
1273,

2

20X,'JEIM =',F7,3,4X,'KEIMN =',F1.3,/)

4162 FORMAT (/,2UX,'TIMTIL AND SRERTL«')

U165 FORMAT (/,24X,3A4,12(5%,T3),/,36X,12(3X,P5,2))

417C FORMAT (//,6X,'MONTHLY DISTRIBUTION',7X,11(A4,4X) ,A4,//,6X,

1 YTEMP CORRECTION FACTOR', 1X,12(2X,¥6.2),
2 /6 X, VEPXMY, 19X, 12 (2X,P6.2) ,///.7X,
3 *- PERVIOUS LANDS =-',///,6X,'LAND COVER=*,3A4,1X,12(1X,P7.3))

4180 FORMAT
4190 FOERMAT
4200 FORMAT
421) FORMAT
4220 FORMAT
4230 FOERMAT
4240 PORMAT
4250 FPOPRMAT
4260 FORMAT
4275 FORMAT
4280 FORMAT

1
4290 FORMAT
43090 FORMAT
4310 PORMAT
4320 FORMAT

1
4330 PORMAT

V& WN =

4340 FORMAT

~NAANE W -

4350 FORMAT

MEWN -

4360 PORMAT

4370 FORMAT
1

4380 PORMAT

4390 POFMAT

4400 FORMAT
1 ‘T

4410 FORMAT

(17X ,3A4,1%,12(1X,F7,3))

{(/,6X,YACCUMULATION RATES')

{(/,6X,"RENOVAL RATES?)

{(/.6%,*POTFENCY FACTORS FOR', 1X, 314)
(//.,6%X,"-IMPERVIOUS LANDS-',/)

(2uX,3A4 ,6X,*ACUP =?,F7,3,4X,'AC0T =',F7.3)
(24X ,3A4,6X,'RFER =',F7.3,4X,'RINP =',F7,3)

(//.6%X,*POTENCY FACTORS FOR PERVIOUS

(24X,3A4,8X,5(F8.3, 7X))
(//,6X,* POTENCY FACTORS FOR IMPERVIOUS AREAS',S(3X,3A4),/)
(5(/) ,2X, INITIAL CONDITIONS. :',3(/),6K,"LANDS',13X, ‘
tyzs  =',F7,3,4X,'LZS =',F7.3,4X,'SGN  =!,F7,3,/)
(6X,'SNOW! , 14X, * PACK =',P7.3,4%,'CEPTH =',P7.3,/)
(6X,'QUALY, 14X ,324,6X,°* TSI =*,F9,3,4X,'SRERL =*,F9.3)
(24%,3A6,6X,'TST =!,F9.3,4X,'SRERI =',P9,3)
(*19,25X,*SUMMARY FCR MONTH OF ?,2A4,1X,I4,/,
25X,35('='),//,35X, *TOTAL") :

(OOI

«8X,"WATER, ',A4,//,11X,'RUNOFP',/, 14X,

*OVERLAND FLOW',5X,F9.3,/, 14X, INTERPLON',9X,P9:3,
/.14X,"ITMPERVIOUS',8X,F9.3,/, 14X, FASE FLOW!,9X,
F9.3,/,14%X, '"TCTAL®, 13X, F9.3,//,11X,

*GRPWATER RECHARGE',4X,F9.3,//,11X,"PRECIPITATION’,
8X,F9, 3)

(l [}

213X ,*SNOW?, 14X ,F9.3,/, 14X, "RAIN ON SNOW',6X,

FP9.3,/,14X, *MELT & EAIN',7X,F9.3,//,11K,*NELT*,
/s14X," RADIATIONY, 9% ,F9.3,/, 14X, *CONVECT ION ', 8X,

F9%.3,/,14X,'CONDENSATION',6X,F9,3,/,14X,"RAIN - MELT?,

7X,F9.3,/,1UX, 'GROUND-MELT®, 7X,F9.3,/, 14X,
'CUM-NEG-HEAT' ,6X,F9.3,//,11X, ' SNOW=-PACK®, 12X,F9, 3,
/,11%,"SNO¥W DENSITY',9X,P9.3,/,11X,'% SNOW COVER',
9X,F9,3,//,11X,'SNOV¥ EVAP*, 12X, F9.3)

(IOI

#V1X,'EVAPCTRANSPIRATION' ,/, 14X, POTEN IALY , 10X,

F9.3,/,16X, NET', 15X,P9.3,//,11X,* STORAGES*,/,
14X,'UPPER ZONE',8X,F9.3,/, 14X, LOYER ZONE',8X,F9.3,
/14X ,YGROUNDWATEER® ,7X, F9.3,/, 14X, * INTERCEPTION', 6X,
F9.3,/,164X,'OVERLAND PLOW',5X,F9,3,/,14X,¢ INTERFLON®,
9%X,F9.3,//,11X,*1ATER BALANCE',8X,F9,3)

.(0 .

(IQI

,10X,*SNOW BALANCE',9X,F9,3)
,8%,'SEDIMENTS ACCUMULATION ,%,AH4,%/',A4,9X,

'WELGHTED MEAN',7X, *PERVIOUS', 11X, ! INPERVIOUS?,/)
(11X,'WEIGHTED MSAN®,27X,F19.3,3(10X,F10.3))

(l (]
(10
OTAL
(l ¢

,8X,324,29%,F11,3,3(9%X,P11,3))

8X,"SEDINENTS LOSS, *,11X,"TOTAL (',A4,")*,3X,

(' oA, '/, A4, %) ', 3K, "PERVIOUS (%)',7X,"IMPERVIOUS
,?x,3hu,9x,l’11.3,3(5x,?15.3) )

4420 FORMAT ('0',8X,*'POLLUTANT WASHOFF, ',8X,'TOTAL (',A4,')?,3X,

1 ‘T

OTAL

(' AU, /', AL, %) ¥, 3X,"PERVIOUS (%)°',7X,'IMPERVIQUS

4430 FORMAT ('0°', 9X,'WASHOFF OF ', 3Al)

4440 FORMAT

‘l 1]

,10X,*TCTAL WASHOFF*,6X%,F11,3,3(9X,F11,.3))

4450 PORMAT ('0',BX,*'STORM WATER QUALITY - AVERAGES',//,

2
3
4460 FOEMAT

1X,

*TEMPERATUFE ', AU, 6X,F7.2,//,11%,

YDISSOLVED OXYGEN (PPM)*,1X,P7,3,//.,12X,
*SEDIMENTS {GHu/L) ', F11.3)

* "

LA1X,3008,0 (V,AL,4)9,P11.3)
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AREAS',5X,5(3A4,31),/)

*x)*")

%))



1274,
1275,
1276,
1277,
1278,
1279,
1280,
1281,
1282,
1283,
1284,
1285,
1286,
1287,
1288,
1290,
1291,
1292,
1293,
1294,
12985,
129¢%,1
1295.2
1295,3
1295, 4
12¢6.
1297,
1298,
2000,
2001,
2002,
2003,
2004,
27Cs,
2006,
20¢C7,
20¢38,
2008,
2010,
2011,
2012,
20113,
2014,
2918,
2016.
2017,
2018,
2019,
2020,
2021,
2022,
2023,
2024,
20286,
2026,
2027,
29028,
2029,
2030,
2531,

C

A aacaaqaaao

4470 FORMAT
4480 FOFMAT
4490 PORMAT
4500 FOBRMAT
1
2
4510 FORMAT
4520 FORMAT
4530 FORMAT
4580 FORMAT
1
4545 FORMAT
4550 FORMAT
4555 FORMAT
4560 FORMAT
4570 PORMAT

1
2
3
4580 FORMAT
4590 FORMAT
1

4600 FOBHAT
* O¥

(l

(*1
(*0
(*0
CAV

(1

,10X,*TCTAL LCSS',10X,P10.3,3(10X,F10, 3))
',zsx,-snnnnnv FOR *,18,/,25%, 1€('_*) ,//,35%X, " TOTAL')
*,8X,1N0. CF STOGMS', 14X,I3)

' ,BX, *SUMMARY OF STORMS'? CHARACTERISTICS',UX,
ERAGE',8X,*ST.DEV.', 9%,  MAXINA' ,9X, "MININA®,

9X, ' RANGE', //)

X,"SEDIMENTS LCSS!?)

{348/318)

/.
(14

by
(14
(14
(14
(14
(*9

14X ,*TOTAL WASHOFF (', A4,%)* ,UX,5(5X,F1C,3))

X,"MAX WASHOFP (*,A4,°/15MIN)*,5X,FP10.3,

5X,F10.3))

X," MEAN CONCENTRATION {GM/L)',4X,F10,3,4(5X,P10.3))
X,'MEAN CONCENTFATION (',Au,')',ux,r10.3.a(5x,r10;3))
X,'MAX CONCENTRATION (GM/L)',%X,F10.3,4 (5X,FP10,3 ))
x'1MAX CONCENTEATION (" A8, 1), EX,F10.3,4(5X,F1C.3 ))
'IBX, ®* NARNING**Y, 3%,

' SOMMARY OF STORM CHARACTERISTICS NOT PRINTED®,

/c

/
(14

4
(/.

22X, ' NUMEER OF STORMS LESS THAN 2 OR MORE THAN 200'
- CHECK YCUR HYMIN PARANETER')

14X,'TOTAL RUNOFF (',A4,')",5X,5(5X,F10.3))

X,"MAX RUNCFP (',au,')',12x,r1o.3,

5%X,710,3))

&% ! A4, 1X,12, = LAND SURFACE DISTURBANCE QCCURS

,3AH,/,17X,'SEDIHENT DEPOSITS ON PERVIOUS AREAS RESET TO¢,

* F9,3,1X,A4,'/',A4)
4610 FOFHAT (*1")

STOP
END

BLCCX DATA

BIOCK DATA TO INITIALIZE VARIABLES

IMPLICIT REAL(I)

DIMENSION MNAM(24) ,RAD(24) ,TEMPX (24) ,WINDX(24) ,RAIN(96),

1

GRAD(2u) ,RACDIS(24),WINDIS (24)

COMMON /ALL/ RU,HYMIN,HYCAL,DPST,UNIT,TIMFAC,LZS,AREA,RESB,SFLAG,

NOWNE WN -

COMMON /LAND/DAY,PRTM,IMIN,IX,

NN EWN -

- COMMON /QLS/
1

RESB1,ROSB, SRGX, INTF, RGX,RUOZE,UZSB,PERCB,RIB,P3,1F,
KGPLB, LAST,PREV,TEMPX, IHR, IHFR,PR,RUI,A,PA,GWP,NOSY,
SRER(5),7S(5) ,LNDUSE(3,5), AR (5) ,QUALIN(3,5), NOSI,NOS,
NOSIM,UFL,UTNP,UNT1(2,2),UNT2(2,2) ,ONT3(2,2) ,NHGT,
WHT,DEPW,ROSBI, RESBI, RESBI 1, ARUN,LMTS(5) ,IMPK(5) ,
NLAND,NQUAL,STMCH(200,24) , RECOUT (5) , FLOUT,SCALEF (5),
SNCW, FACK, TEACK

TWBAL, SGW ,GWS,KV,LIRCY, LKK4 ,ALTE(9) ,
uzs,I%,UZSN,LZSN, INFPIL, INTER,SGW1,DEC,DECT,TIT(13),
K241, KK24, K24 EL, EP, IFS,K3, EPXMI,RESS1,RESS,SCER,IRC,
SRGXT1,MMPIN,KGPHA, METOPT, CCFAC,SCEP1,SRGXT, RAIN,SRC,
SCF, IDNS,P,DGM, WC,MPACK, EVAPSN ,MELEY ,TSNOW,PETNIN,
DEWX ,DEPTH, MONTH, THIN, PETM AX ,ELDIF,SDEN, WINDX, INPTON,
TSNBAL,RCBTCM, ROBTOT, RXB,ROITOM,ROITCT,YEAR, CUNIT (7) ,
INFTOT,MNAM,RAD,SRCI, FORM (42)

WSNAME(6), KRER,JRER, KSER,JSER, TENPCF,COVMAT (5,12),
KEIN,JEIN, NDSE, ARP (5) , ARI (5) 4ACCP (5) (ACCI (5) ,RERE(S) ,
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2932,
2933,
20134,
2035,
2036.
2037.
2038,
2039.
2040,
2041,
29042,
2041,
2044,
2045,
2046,
20u7.
2048,
2049,
2050,
20¢1,
2052,
2053,
2054,
20541
2054.2
21955, .
2056.
2056.1
2057.
2058,
2089,
2060,
2061,
2962,
2063,
2064,
2065,
2066,
2067,
2068,
2069,
207¢.
2071,
2072.
2073,
2074,
2075.
2076,
2077.
2178,
2079,
20¢eC,
2081,
2081,1
2081.2
2081.3
2081, 4
2001,5
2082,
2083,
2084,

(2]

aVEWwN

PRP(5,5) ,PMI(5,5),0SNOW, SNOWY,SEDTM, SEDTY ,SELCTCA,
ACPOLP(5,5) ,ACERSN (5) , APOLP (5,5) ,ABRSN(S) ,COVER(S)
APOLY (5,5) ,ACEIM (5),AEIN(S),POLTHN (5) ,POLTY (5),
TEMPA,DCA, ECLTCA(5) , AFRSNY (5) ,AEINY(E) ,APOLPY(S,5)
APOLIY (5,5) ,POLTC(5), PLTCAY (%) ,ACPOL1(5,5) ,RINP (5)

COMMON /LNDOUT/ ROSTOM, RINTOM,RITOM,RUTOM,BASTOM, RCHTON,PHTON,

NSOV E WN -

SUKSNM, FEXSNM, MELRAM, RACMEN,CONMEN ,CDRMEN,
CRAINM, SGMM, SNEGMM, PACKOT,SEVAPN, EPTOM,NEETON,
UZS0T,LZ SOT, SGWOT, SCEPOT,KESSOT,SRGXTO,TWBALO,
TSNBOL, ROSTOT, RINTOT,RITOT,RUTOT, BASTOT,RCHTOS,
PRTOT,SUMSNY, PXSNY,MELRAY ,RADMEY,CONMEY ,CDRMEY;,
CRAINY, SGMY, SNEGMY,PACK1,SEVAPY,ERTOT,NEPT01,
UZSMT,LZSMT, SGHMT, SCEPT,RESST, SRGXTT, TUBLNT

COMMON /STS/ ACPOLT(S), PLTMX (5) ,POLTSC(5%) ,PLTHXC(ES),

1

ACSEDT,SEDMX, SEDTSC, SEDMXC,TOTRUN, PEAKRU

COMMON /INTM/ RTYPE(Q,H),UTYPE(Z),GkAD,RAEDIS,HINDIS,ICS.OPS,

N & WN -

INTEGER

TEMPAY, DOAY, NOSIY, INTRVL, WMUL,NN,L,SS,NNI,LI,SSI,
RMUL,KUGI, SECTCY, REPERV (12) ,REINPV (12) ,ACUPV(12),
ACUIV (12), EMBMAT (12, 5) ,PMIMAT (12,5) ,PNPVEC(5) ¢
PMIVEC(5) ,ACUT,ACUP, REIMF, FEPER, PRINTR,

EPX M{12), TIMNTIL (12),SRERTL(12) ,TILDAY(5,12),
~ILSED(5,12) ,DPM(12) ,TCF(12)

YNIT , LMTS, RECOUT, SPLAG, PRINTR

INTEGER TIMTIL, TILDAY, DPM

REAL*8

REAL
REAL
REAL
RFEAL
REAL
REAL
REAL

DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA

" LOGICAL LAST, PREY

WSNAME,RTYEFE,UTY EE
JRER, KRER, JSER, KSER,KEIN,JEINM
L2SN, IRC, NN, L, 1ZS, KV, K24L, KKZU4, INFIL, INTER

K2UEL, K3, NEPTOM, NEPTOT, ICS, NNI, KUGI

INPTOM, INFTCT, INTF
MMPIN, METOPT, KGPLB, KGPHA

ST1 ,IMEK

MELRAN, MELRAY

LAST/.FALSE./, PREV/.PALSE./

PRTOT/2.0/

PRTOM,PRTM/2%0.0/

RUTOM, ROSTOM, FITCM, RINTOM, NEPIOM/5%0,0/

RUTOT, ROSTOT, RITCT, RINTOT, NEPTOT/S5*0.C/

ROBTOM, RCBTCT, INFTOM, INFTOT, ROITOM, ROITOT/6%0.C/
TWBAL, RESB, RESEI, ROSBI, RESBI1,SRGX, INTPF/7%0,0/
RESB1, BASTON, BCHTOM, BASTOT, RCETOT/5+0.0/

EETOM, EPTOT/2%0.9/

PR, P3, RX5, RGX, FUZB, UZSB, PERCB, DPST/8%0,0/
TIMFAC, UZSN, LZSN, INFIL, INTEE, IRC/6%C.0/

A, UZS, LZS, SGW, GWS, KV, K24L, K2UEL, KK24/9%#0,0/
IFS, K3/2%0,0/

EPXM, EPXBI/13%0.9/ _
ppM/31,28,31,30,31,130,31,31,30,31,3C,31/

TIMNTIL, TILDAY/72%0/

SRERTL, TILSED/72%*0,0/

TCF/12%1.,0/ |

PETMIN, PETHAX/35,,40./

TOTRUN,PEAKRU, ACSEDT,SEDNX, SECTSC,SEDNXC/6%0,0/

" ACPOLT, PLTMX,POLTSC, PLTMXC/20%0..0/
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20 €S,
2086,
2087,
2088,
2084,
2090,
2091,
2092,
29293,
2094,
2095.
2096,
2097,
2098,
20949,
2100,
2101,
2102,
21013,
2104,
2105,
2108,
2107,
2108,
2109,
2110,
2111,
2112,
2113,
2114,
2115,
2116,
2117,
2118,
2119,
2120,
2121,
2122,
2123,
2124,
2125,
2126,
21217,
2128,
2129,
2130,
2131,
2132,
2133,
2134,
2135,
2136,
2137,
2138,
21139,
2140,
2141,
2142,
2143,
2144,
214S.

DATA MNAM/' JAN', 'UAFY',*FEBR','UARY',* MAR','CH ',' APR',
* YIL  v,v MAY', ! v, JUN', Y, JULY LYY Y, AUGY,
x *yST *,*SEPT','MBEE'," OCT',*OBER®,"NOVE',*MBER', 'DECE",
* *MBER'/

DATA MMPIN/25.4/, METOPT/0.9072/, KGPLE/C.4536/,

DATA SUMSN¥M, PXSNM, MELRAM, RADMEM, CDRMEM, CRAINM
* CONMEM, SGMM, SNEGMM, SEVAPM, SUMSNY, PXSNY
* RADMEY, CDRMEY, CONMEY, CRAINY, SGMY, SNEGHM

* TSNBAL/23%0.9/

DATA INTBVL,PRINTF/15,15/, WMUL,RMUL,KUGI,SFLAG/
DATA ICS, OFS/Z*O 0/

DATA GRAD/O,04,0,04,0.03,0,02,

KGPHA/Q, 892/
+PACK,DEPIH,
¢« MELRAY,

Y, SEVAPY'

1.0,1.0,0,0,0/

*0.22,0.22,0.02,0.,06,0.14, 0 18,0.,20,0,17,0.13,0,06,0.03,0, €1,0,05,

*),07,2.1%2,%2.13,0,15,0.,13,0.12,0. 08/

DATA RADDIb/6*0 0,0.019,

*9, Cu1,0,067,0,088,0,102,0,110,0,110,0,110,C,.105,0,
*0,017,5%0, 0/

DATA HINDIS/7*0.03“ 0.035,
*3,037,2.C041,0,046,0,050,9,€53,0,054,0,0%8,0,057,0,
*3, CUu,O 034,0.,936,0.036,9, 035/

DATA NN ,NNI/. 2,.1/, L.LI/2%100. /+ SS,SS1/2%,01/

€95,0.081,0.055,

056, 0.050 0.043,

DATA TEMPAY,DOAY,SEDTCA,SECTCY/u*o.O/, NOSIY,NOSY/2%0/
DATA CUNIT/S*4HGM/I,8HNG/L,4HGM/L/
DATA FORM/UH(17X , UH,A4, , UHUX,A , UH4,TX , 4H L8 , GHX,"( ,
x HHLD)* , UH,2X, LUH'(GM , UH/L)*, UH ,4& , BHX,'( ,
* 4HLB) ' , WH,2X, ,4H'(GM , U4H/L)', UH L4 , 8HX,v( ,
* YHLB) ' , GH,2X, ,UH'(GM , 4H/L)*, 4H ,4 , 4HX,'(,
» WHLB) ' , UH,2X, ,4H'(GM , 4H/L)', 4H ,4 , GEX,%( ,
* 4byLB)* , UH,2X, ,UH'(GM , WH/L)', GH L4 , 4HX,'( ,
* 4HLB) ' , 4H,2X, ,UH'(GM , U4H/L)®, 4H ,2( , 4H/)) /
DATA ALTR/UH , UHKG) ', ' :
* HHY (MG, 4H(. 21, 8H( 27, GH( 47, UH( SY4, 4H( 63, LH{ 74 /
DATA TIT/UH s UHX,'Q, U4 U A, BH L I, U4H T Y, 4H C,
* UH O N, UH ST, 4H I T, YUHU E, 4H N T, 4H S*, ,4H / }/
DATA RTYPE/SH «'SEDIMENT', ' PROCUCTI?, PRODU®,* HYDHOL',

%t AND QUA','ON (PRIN','CTICN (O','OGIC CAL',*LITY CAL','TER OUIP?,

*UUTPUT ON? ,"IBRATICN',' IBRATION','UT ONLY)',' UNIT
DATA UTYPZ/' METRIC',' ENGLISH'/

DATA COVMAT/60%).0/, COVEE/5%0.0/

DATA IMPK,SCALEF/5%0.,5%1./, NDSR,IHRR/240/

DATA PMPs25%0,0/, PMI/25%0.0/

DATA QUALIN/* BOD! , 2%4H , ' TDS', 11%4y /

DATA OSNOW/' NO '/, SNOWY/'YES '/

DATA JRER/D .Y/, KRER/Q,D/

DATA JSER/2.0/, KSER/0.,0/

DATA. JEIM/0.0/, XKEIN/O,0/

DATA UNT1/' KG f,' MM *,' LB *,% IN v/

DATA STHCH,/U820%0,0/

DATA UNT2/¢t T ','CHS !','TONS','CPS '/

DATA UNT3/*(C) *,' HA ', '(F) ','ACREV/

DATA AFRSN/5%0,%/, AEIM/5*0.0/, APOLP/254(.0/, APC
DATA AERSNY/5%*( .0/, AEIMY/S5%0,0/, -APOLPY/2%5%0,.0/,
DATA TEMPA,DOA/2%0,0/ ,NCSI,NOSIN,NOS/3*0Q/

DATA POLTCA/5*0.0/,PLICAY/5%0,.C/

DATA ACPOLP/25%0,0/, ACPOLI/25%0,0/

DATA ACEIM,ACERSN/10%0,C/

DATA ACCP/5%0./, ACCI/5%*0./, RIMP/5%0./, RPER/S5*({
DATA SRER/5*0./, TS/5%0./, LMTS/5%0/

DATA PMPVEC,PMIVEC, PMPMAT,PMIMAT/5%0.,5%0.,60%Q,,
DATA ACUP,ACUI,ACUPV,ACUIV/0,,0,, 12%0,,12%0,/
DATA REDER REIHP,FEPBRV REINPV/0,.,0,,12%0.,12%0,/

85

b) vy

LI/25%0.C/
APOLIY/25%0,0y

o/
60%0,/



2146,
2147,
3000,
3nc1,
30C2.
3003,
3004,
3005,
3004,
3007'
3994,
3009,
3010.
3011,
612,
3013,
3014,
3015,
3516,
3017,
3018,
3019,
1020,
3021,
3022,
3023.
3024,
3025,
3026,
3027,
3028,

3929,
3031,
3031,
3632,
3933,
3934,
3035,
3036,
3037,
3028,
3936,
3040,
3041,
3042,
3001,
3044,
3945,
3046,
3047,
3048,
3049,
3950,
3081,
3052.
3953,
3054,
3055,
3056,
3957,
3058.

[} anNnaoan

ENT
SUBROUTINE LANCS

HSP LANDS
IMPLICIT REAL(L,K)

DIMENSION EVDIST(24),LAPSE(24),SVP(42),3NOUT (24,16) ,STRBGN (4),

MNA

M(24) ,RAD(28),TENPX (24) ,WINDX(28) ,RAIN(96) ,DUNI(S),

1
2 DUM2(5)

COMMON /ALL/

N U S W N -

PU HYMIN,HYCAL,DPST,UNIT,TINFAC,LZS, AREA,RESB,SPLAG,
ArSB1,ROSB, SRGX, INTF, RGX,RUZE,UZSB,PERCB, RIB,P3,TF,
KGPLS,LAST, PREV, TEMPX, [HR, IHER,PR,RUI,A,PA,GWF ,NCSY,
SPER(5),TS(5) ,LNDUSE(3,5), AR (S) ,QUALIN(3,5), NGSI ,NOS,
NOSIM,UFL,UTMP,UNT1(2,2),0UNT2(2,2),UNT3(2,2) ,HHGY,
WHT,DEPW,ROSBI, RESBI, RESEI 1, ARUN,LMTS (S) , IMPK (5) ,
NLAND,NQUAL,STMCH(20C, 24) , RECOUT (5) , FLOUT,SCALEF (5),
SNOW, EACK, T EACK

COMMON /LAND/DAY,PRIM,IMIN,IX,TWBAL,SGW,GWS,KV,LIRCYU,LKKU ALTE {9),

NN E W

uzs,12,U02SN,L2ZSN, INPIL, INTER,SGW1,DEC,DECI,TIT(13),
K261, KK24,K24EL, EP, IFS,K3, EPX4I,RESS1,RESS,SCEP,IRC,
SRGXT1,MMPIN,KGPHA, METOPT, CCFAC,SCEP1,SRGXT,RAIN,SEC,
SCF, IDNS,F, DGH, WC,MPACK, EVADSN,MELEV ,TSNOW, PETHIN,
DFWX,DEPTh, MONTH, TMIN, PETM AX ,ELDIF,SEEN, WIND X, INFION,
TSHBAL,RCBTCM, ROBTOT, RX B, RO1TON,ROITCT,YEAR,CUNIT(7),
INFTOT,MNAM,RAT,SRCI, FORM (42)

COMMON /LNDOUT/ ROSTOM,RINTOM, RLTOM, RUTCGN,BASTON, RCHTOM,PRTCH,

~N AN WwN 2

COMMOR /S1TS/
1

LCGICAL LAST,

SUMSNM, PXSNM,MELRAM, RACMEN,CONMEM ,CDRNEN,
CRAINM,SGMM,SNEGMM, PACKOT ,SEVAPM, EPTOM,NEETON,
#zsor,L2s50T,SGWOT,SCEPOT,RESSOT,SRGXTO,TWBALO,
TSHNBOL,ROSTOT, RINTOT,RITOT,RUTOT, EASTOT,RCH10T,
PETOT,SUMSNY , PXSHNY MELRAY ,RADMEY ,CONMEY,CDRMEY,
CRAINY,S5GMY,SNEGMY,PACK1,SEVAPY,EPTOT,NEPTQYE,
uzZsMT,LZSMT, SGWMT, SCEPT.RESST, SRGXTT, TWBLNT

ACPOLT(S), PLTMX (5) ,POLTSC(E) ,PLTNXC("),
ACSEDT,SEDMX, SEDTSC, SEDMXC,TCTRUN ,PEAKRU

PREV

INTEGER TF,HYCAL, DAY, UNIT, SNOW, HRFLAG, H, SPLAG ,LMTS,STRBGH,
1 RECOUT,YEAR

REM. INFIL, INTER, NK, INFLT, IRC, INTE, INPL

REAL IRC4, ICS, IFS, NEPTGNM, NEPTOT

REAL TNFTOM, INFTCT, CMETEFC ,IMPK
REAL WMMPIN, METOPT, KGPLEB

REAL UZSMET, LZSHET, SGWMET, SGEPMT, RESSNT
REAL TWBLMT, SRGXTM, RESBMT, SRGXMT

REAL ITNS, MPACK,
REAL MELT, IN

FELEV, KUGI, NEGMLT, NECMA
DT, KCLD, TPACK, MELRAM, MELBAY

DATA PERC, INPLT, SBAS, HRFLAG/0.0,0,0,C.C,0/
CATA SNET?1, SNET, SRCH/3*0,0/, NONI/O/
DATA ROSINT, REPIN, EPIN1Y, AETR, KP/S5%0,(/
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3059,
3060,
3deé1,
3762,
3061,
3064,
3065,
30¢6,
3067.
3068,
30¢9,
3070.
3971,
3072,
3071,
3074,
3075,
307s.
30717,
3078.
314749,
3980,
3081,
3082,
3083,
3084,
30¢€s5.
3086,
3ne7.
3088.
3089,
3090,
3091,
3092.
1093,
3094,
30¢5,.
309s,
3c91.
3098.
30¢q,
3100,
3101,
3102,
3103,
3104,
31405,
3106.
31107,
3108,
3109,
3110,
3111,
3112,
3113,
311,
311s,
31186,
3117,
3118,
311,

aann nan

a QO o0 an

20

30
uo

DATA FEVDIST/6+%,0,0.019,5,9%41,0,067,0,(088,0,102,3*0,11,0,.105,
c 0.095,0.081,0.055,0.717,5%0,0/

DATA SVDP/10%1,0C05,1,91,1,01,1,015,1,02,
*1,03,1.04,1,06,1.08,1.1,1.29,1.66,2.13,2,74,3,49,4.40,5.55,6.87,
*R,35,12.%9,12,19,14.63,17.51,20.86,24,79,29.32,34.61,40.67,47.68,
*55,71,64,88/

DATA LAPSE/A%*13,5,3.7,4,9,U.1,
*4.3,4,6,4.7,8.8,4,9,5.0,5.0,4.8,4.6,4.4,4,2,4.0,3.8,3.7,3.6/

DATA  APR, AEPIN/2%0.C/ '

DATA ARISB, AINCF, AROSIT/3%0,0/

DATA ARU, ARUI, AROS, AFGXT, ASNET, ASPAS, ASRCH,/7%0.0/

DATA SUMSN, INDT, KCLD, PXONSW, SEVAPT, GRADME, CLRME, LIQW1,
* CONME, CRAIN, NEGMLT, SNEGN, NEGMM, LIQS, LIQW, XICE,
* XLNYLT,SGM, SPX, WEAL, SEVAR/21%0,0/

DATA SYOUT/384%0,0/

DATA CLDF/=1,0/

ZEROING OF VARIABLES

1281 = LZs
0ZSt = Uas
NUNMI = O

DPST = 0,9

PACK1 = PACK
LIQW! = LIQW
PRE = PR

LNEAT=LZS)LZSN

D3FV=(Z.O*INFIL)/(LNRAT*LNBAT)

DU4F= (TIMPAC/60,)*C3FV
'REDUCE INFILTRATION IP ICE EXISTS
AT THE DOTTOM OF THE PACK -

ATTEMPT TO CORRECT FOR FRCZEN LAND
IP (SNOR ,LT. 1) GO TO 20

D4FX = (1.0 -XICE)
IP (D4PX LT, 0,1)" D4PX = 0,1
DYF = DUF*DUFX :

RATIO= INTER*EXP(0,693147*LNRAT)
IF ((RATIO).LT.(1.0)) RATIO=1,0
DURA= DUF*RATIO

H = TF/28

TP IS 1 FOR RAIN DAYS, AND S6
OR 288 FOR NON-RAIN DAYS

IF (TP .GT. 2) IHRR=C
DO 1480 III=1,TF

LNRAT = LZS/LZSW

IF (TP .LT. 2) GO TO 40

NOUMT =NUMI ¢ 1 ‘
IF (NUNI .BQ, H} GO TO 30

GO TO 490
NUNMI = O
SBAS = 0.0
SRCH = 0.0
ROS = 0.0
RU = 0.0

87



3120.
3121,
3122,
3123,
3124,
3125,
3126,
3127,
3128,
31249,
31230,
3121,
3132,
3133,
3124,
3135,
3136,
3137,
3138,
3139,
3140,
3141,
3142,
3143,
3144,
3145,
31446,
3147,
3148,
3149,
318¢,
311,
3152,
3153,
3154,
3155.
3158,
3157,
3158,
3159,
3169,
3161,
3162,
31e3,
3164,

J1€S.

3166.
31¢€7.
3168,

31€¢,..

3%70.
3171,
3172,
3173.
3174,
3175.
3176,
3177,
3178.
3179.
3180,

anaaaaacdnnannanoonNo0nNaAnAnA

QOn

Qo

GWF = 0.9
RGXT = 0,0
PERC = 0.9
INFLT = 93,0
EESS = 0.9

TIMFAC = TIME INTERVAL 1IN MINUTES
= LENGTH QF OVERLAND SLOPE
- MANNING'S N FOR OVERLANLC SLOPE
- IMPFRVIOUS AREA

L
NN
A
FA

PR I

~ PERVIOQUS AREA

S INCOMING RAINFALL

P3 IS BFAIN REACHING SURFACE(.00'S INCHES)
P4 IS TOTAL HMOISTURE AVAILABLE{ IN.)
IS OVERLAND FLOW STORAGE( IN.)

RESS
D4F
RATI
EP -
EPHR
EPIN

EPXX ~ PACTOR FOR REDUCING

50

6C
70

8%
90

IS '8¢ IN 0P, MANUAL

0 IS *C* IN OP., MANUAL

CAILY EVAD ( IN.)
- HOURLY EVAP
~ INTERVAL EVAP

EVAP FOR SNOW AND TEMP

DETERMINE IF SNOWMELT IS TO BE DONE

HRFLAGS0
TEST = IMIN/TINFAC

IF (NUMI .EQ. 1) HRFLAG = 1
IF ((TEST .LE. 1.001) (ANC, (TEST .GE. 0,S95)) HRFLAG = 1

HRFLAG=1 INDICATES BEGINNING OFP THE HOUR

IF (HRPLAG) 770, 770, 60

IEND = 0 .
IF (IHR-24) 79,80,70
IHRER = IHR + 1

GO TO 90

IHRR = IHRR + 1

EBHR = EVDIST(IHRR)*EP
IF (EPHR.LE. (2.0001))

EEIN= EPHR
EPIN1=EPIN

EPHE=0,0

IF (SNOR .EQ. 0) GO TG 770
IF ((PACK .LE. 0.0).AND.(TNIN .GT. PETMAX)) GO TO 770

TSNOW]1 = TSNOW + {1,
SNTEMP = 32.

SEVAP = 2.0
SFLAG = ¢
PRHR=0.0
EpxXx = 1.0

IKEND = 60,/(TIFFAC)
IPT = (IHRR~1)*IKEND
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3181,
3182,
3183,
384,
3145,
31886,
3187,
3188,
31849,
3190.
31¢1,
3192,
31¢3.
3194,
3195,
3196,
31¢7.
3198,
319¢.
3200,
32¢1,
3202,
32¢3.
3204,
3205,
3206.
32¢7.
3208,
32C6,
3210,
3211,
3212,
32113,
31214,
3215,
3216.
1217,
3218,
3219.
3220.
32217,
J222.
3223.
3224,
3225.
3226,
3227,
3228,
32249,
3230,
3231,
32132,
32131,
32134,
32135,
3236,
3237,
3218,
3239,
3240,
3241,

ana caoanaan naacaaan

nOan

anaon

aan aoanon

100

150
160

17¢

180
190

200

SUM PRECIP FOR THE HOUR

PX=0.0

DO 100 II = 1,IKEND

PRHRE = PRHR + RAIN(IPT+II)
CORRECT TEIMP FOR ELEVATION DIFF
USING LAPSE RATE OF 3.5 DURING RAIN
PERIODS, ANC AN HOUBRLY VARLATION IN
LAPSE RATE ‘(LAPSE(I)) POR DRY PERIOD

LAES = LAPSE(IHRR)
TX = TEMPX{IHRR) = LAPS*ELDIF

REDUCE REG EVAP FOR SNOWMELT
CONDITIONS PASED ON PETMIN AND
PETMAX VALUES

IF (PACK-IPACK) 120,120,110

E1E=0,C

PACKRA = 1.0

GO TO 130

PACKRA = PACK/IPACK

E1E=1.0 - PACKRA

FPXY = (1.,0-P)*E1E + F

IF (TX-PETMAX) 140,170,170
IF (EPXX .GT. 0.5) EEFXX=0.5

REDUCE EVAP BY 50% IF TX IS BETWEEN
PETMIN AND PETMAX

IF (TX-PETMIN) 160,170,170

EPXX=0.0

EPHR = EPHR*EPXX

EFIN=EPRIN*EPXX

ISND=D

IF ((TX .GT, T3NOW) .AND. (PRHR ,GT. .02)) DEWX = TX

SET DEWPT TEMP EQUAL TO AIR TEMP WHEN RAINING
ON SNOW TO INCREASE SNOWMELT

IF (DEWX .GT. TX) DEWX = TX
SNTEMP = TSNOW + (TX~LEWX)*(0.12 + 0,00&%TX)

RAIN/SNOW TFMP. DIVISION - SEE ANDERSON, WRR, VOL. &4, NG, 1,
FEB. 1968, P. 27, EG. 28

IF (SNTEMP .GT., TSNOW1) SNTEMP = TSNOW1Y
IF (TX =-SNTEMP) 190, 180, 180
IF (PACK) 770, 77C, 200

SFLAG = 1
IF ((PACK,LE.,0,0) . AND.(PFHE,LE.0,0)}) GO TO 770

SKIP SNOWMELT IF BOTH PACK ANLC PRECIP ARE ZERO
FOR THE HOUR

IEND = 1

SNCWMELT CALCULATfCNS ARE LCONE XIF IT IS SNOWING, OR,
IF A SNOWPACK EXISTS
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3242,
3243,
324y,
32“5.
3246,
3247,
3248,
3249,
3250,
3251,
3252.
3253.
3254,
3255,
3256.
3257,
3258,
325¢.
32€0.
3261.
3262.
3263.
3264,
3265.
31266,
32¢7.
3268,
32¢€9,
3270,
3271,
3272,
3273,
3274,
3275,
3276.
3277,
3274,
3279.
3280,
3281,
3282,
3283,
3284,
32es.
j2as,
3287,
3288,
3289,
3290.
3291,
3292,
3291,
3294,
32¢s,
3296.
32¢7.
32918,
32964,
3300.
33C1.
3302,

a

aaoaon

(9]

(g}

annaonnon

ano

2117

220

2590
260

27¢

28¢

290
300

PX = PRHR
IF (PX) 259, 259, 210
KCLD IS INDEX TO CLOUD COVER
KCLD = 35.
IF (SFLAG) 26¢, 269, 220
SNOW IS FALLING
PX = PX*SCP
APR = APR+ (SCF-1,0) *PRHR
PPHR = PRHR*SCP
SUMSN = SUMSN + PX
DNS = TIDNS
IP (TX .GT. 0.0) DNS = DNS & ((TX/100.)*¥2)

SNCW DENSITY WITH TEMP. - APPROX TO FIG. 4, PLATE B-1
SNOW HYDROLOGY SEE ALSQ ANDERSON, TR 36, P. 21

PACK = PACK + PX

IF (PACK-IPACK) 240,240,230

IPACK = PACK
IF (IPACK .GT. MPACK) IEACK = MPACK

DEPTH = DEPTH + (PX/DNS)

IF (DEPTH .GT. 0.0) SDEN = PACK/DEPTH
INCT = INDT - 1000#%PX

TP (INDI .LT. 0.2) INDT = 0.0

PX = 0.0

GO TO 260

KCLD = KCLD - 1,

IF (KCLD .LT. 0.C) KCLD
PACKRA = PACK/IPACK

IF (PACK .GT. IPACK) PACKEA = 1.0

0.0

IF - (PACX - 7.0C5) 2890, 3035, 300

IPACK TS AN INDEX TO AREAL COVERAGE OFP THE SNOWPACK

FOP INITIAL STOPMS IFACK = .1*MPACK SO TEAT COMPLETE

ARFAL CCVERAGE RESULTS, IF EXISTIMG PACK > .1 *MPACK THEN
ITPACK IS SET ZQUAL TO MPACK WHICH IS-THE WATER EQUI. FOR
COVMPLETE AREAL COVERAGE PACKRA IS THE FRACTION AREAL COYERAGE
AT ANY TIME.

IPACK = 0., 1*MPACK
XICE = 0.0
XLNMLT = 9,
NEGHLT = Q.
PX = PX + PACK + LICW
FACK 0

LICH 0

Hon

ZER0 SHOWPFELT CUTEUT ARRAY

pDOd 299 TI=1,24

DO 290 4M=1,16
SNOUT(T,MH)=0.0

GO TO 769

PXCNSN = DPXONSN + EX

IF (DEPTH «GT, 0.7) SDEN
IP (INDT .LT. 800.) INDT

PACK/DEPTH
INDT + 1,
INDT IS INDEX TO ALBEDO
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33¢3.
33904,
33¢C5.
3306.
33¢7.
3308,
3309,
3310,
3311,
3312,
3313,
3314,
3315,
31316,
3317,
3318,
3319,
3320,
3321,
3322,
3323.
3324,
3325,
3326,
3327,
3328,
3329,
3330,
3331,
3332,
3332,
3324,
3335,
33136,
3337,
3338,
3339,
3340,
3341,
33u2,
3743,
3344,
3345,
3348,
3347.
3348,
3349,
3350,
3381,
3352,
3353,
3354,
‘3355,
33%e.
3387,
3359,
3354.
3360,
31361,
3382,
362,

oo

e N2 K2!

anan noaoon

00

319
320

3390

379

380

MELT = 0.0 .
IP (SDEN .LT. 0.55) DEPTH=DEPTH*(1.0 - 0,CCO02% (DEPTH* (.55~SDEN)))

EMEIRICAL RELATIONSHIE FOR SNOW COMPACTION

IF (DEPTH .GT. 0.0) SDEN = PACK/DEPTH
WIN = WINDX(IHRR)

HOCURLY WIND VAILUE

LREF = (TX + 100.})/5
LREF = IFIX(LREF)
svpp = SVP (LREF)

ITX = IFTX{TX)
SATVAP = SVPDP +(MOD(ITX,5)/S)*{(SVP(LREF ¢ 1) - SVPP)

LREF = (DEWX + 100.)/5
LREF = IFIX(LREF)
SVEP = SVP (LREF)

IDEWX = IFIX(DEWX)

VAEP = SVPP + (MOD(IDEWX,5)/5)*(SVP(LREF + 1) = SVPP)
CALCULATION OF VAPOR PRESSURE AT AIRTEMP
AND DEWPCTIUT

IF (VAPP - 6,128) 323, 320, 310

CNM = 8,59% (VAPP -~ 6,108)

G0 TO 330

cHM = 0.0

DUMMY= (VAPP=-SATVAP) *EACKEA

IF (VAPP .LT. SATVAP) SEVAP = EVAPSN*0, COC2*WIN®*DUMNY
PACK = PACK + SEVAE '

SEVAPT = SEVAPT - SEVAP

CONDENSATION = CONVECTION MELT, EQ. T-25B, P.176, 5NOW HYDROLOGY
CONY - CONVECTION, CCNDS = CONDENSATION

SEVADP - EVAP FROM SHOW (NEGATIVE VALUE)

CNV = 0.0 'ﬁ '

IP (TX .GT. 32.) CNV = (TX=32.)%{1,9 - 0,23 (MELEV,/10000,))

CCXC = CCPAC*.00026*VWIN

00026 = ,07629/24, I.E. ,00026 IS THE CAYLY COEFFICLENT
(FROM SNOW HYDROLOGY) REDUCED TO HOURLY VALUES,

CONV = CNV*CCXC

CONDS = CNM*CCXC ,

CLCUD COVER

CLDF IS PRACTION OPEN SKY - MINIMUM VALUE 0,15

IP ((IHRR.EQ.1) .OR.(CLDF.LT.C.0)) CLELF = (1,0 - 0.CB5% (KCLD/3.5))
ALPEDO

IP (MONTH = 9) 340, 340, 360

ALEEDO = 9.8 = 0,1%(SCRT{INDT/24.))

If (ALBEDO ,LT., 0.45) AIBEDO = 0,45

Go TO 370

‘ALBEDO = 0.85 - 0.,07* (SQRT (INDT/24,0))

IF (ALBEDO,LT.0.56) ALBEDC=0.6
SHOFT WAVE RADIATION-RA - POSITIVE INCOMING

BA = RAD(IHRR)*(1.0 -ALBEDO) * (1.0-F)
LONG WAVE RADIATION = LW = POSITLVE INCONILING

DEGHR = TX = 32.0
IF (DEGHR) 39C, 390, 380 :
LW = P* 0.26%DEGHR + (1.0 = F)*(0,2%¥CEGER - 6,6)
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1364,
3365,
1366,
1367,
3358,
3369,
3370,
31371,
3372,
1373,
3374,
3375,
3376,
3177,
3378,
3379,
3380,
33e1.
3382,
33€3.
3384,
3385,
3386,
3387,
3388,
3389,
3390,
3361,
3392,
3393,
3394,
3395,
3396,
3397,
3398,
3395,
3400,
34C1,
3402,
3493,
3404,
3405,
3406.
34C7.
3408,
343009,
3810,
3811,
3412,
3813,
u1h,
3018,

34816,

3417,
3818,
3419,
3u2C,
3429,
3422,
3423,
3424,

Qﬂ N oM a0 aaaaaon

anNnaa anoon

aaa

aaa

399

4090

4190

420

430

440

450

460

470

GO TO 40¢C
LW = F*0.2%DEGHR ¢ (1.0 - F) *(C,17#0FGHR ~ 6.6)

LW IS A LINEAR APPROX. TO CURVES 1IN

PIG., 6, PL 5=3, IN SNOW HYDROLOGY. 6:6

IS AVE BACK RACIATION LOST PROM THE SNOYPACK
IN OPEN AREAS, IN LANGLEXS/ER.

CLQUD COVER CORRECTION
IP (LW LT, 0,0) LW = LW*CLDF

RAIN MELT
FAINM = 0.0

RAINMELT IS OPERATIVE IF YT IS
RAINING ANL TEMP IS ABOVE 32 P

IF ((SPLAG .LT. 1) AND.(TX .GT. 32,)) RAINH = DEGHR*PX/1U4,
TOTAL NELT

RM = (LW + RA)/273.2
203.2 LANGLEYS REQUIRED TO PRODUCE I INCH
RUNOFF PROM SNOW AT 32 DEGREES F

IP (PACK - IPACK ) 410, 430, 430

RM = RM*PACKRA

CONY = CONV*PACKRA

CONDS = CONDS#*PACKRA

RAINM = RAINM*DACKEA

IF (IHRR - 6) 430, 420, 430

XLNEM = C.01%(32.0 = TX)

IP. {XLNEM .GT. XLNFELT) .XLNMLT = XLNENM

RADME = RADNE ¢ RN

CDRME = CDRME ¢ CONDS

CONME = CONME + CONY

CRAIN = CRAIN + RAINH

MELT = R4 # CONV + COWDS + BAINNM

I7 (MELT) 440, 470, 470 ‘

NEGMM = 0,0 .

IF (TX LT, 32.) MEGM# = ©,00695*(PACK/2.0)*(32.0 -~ TX)

HALF OF PACK IS USED TO CALCULATE
MAXIMUN -NEGATIVE MELT

TP = 32,0 - (NEGULT/{Q0.00695%PACK})

TP IS TEMP OF THE SNOWPACK
0.00695 IS IN. MELT/IN. SNOW/DEGREE F

IF (TP - TX) 460, 460, 450

GM = 0,0007% (TP - TX)

NEGMLT = NEGMLT + GM

SNEGY = SNEGM + GN

IF (NEGMLT ,GT, NEGMM) NEGMLT = NEGMM
MELT = 0.0 ‘

HELTING PROCESS BALANCE

BXBY = (1,0 - PACKEA)*PX
PX = PACKRA*PX

PXBY IS PRACTION OF PRECIP FALLING ON BARE GROUND
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3425,
3426,
3427,
3428,
3429,
3439,
3431,
3432,
3433,
343y,
u3s,
3436,
3437.
3438,
3439,
3440,
3401,
3gu2,
3uy3,
3544,
3445,
3446,
3uy7,
3uun,
3444,
3459,
3451,
3452,
3453,
3454,
34585,
3456,
3457,
3458,
3459,
3469,
3461,
34¢€2,
3u63,
I4eu,
3urs.,
3466,
3487,
3ues,
3464,
3479,
3um.
3472,
3473,
3474,
347s,
476,
<3477,
3478,
Ju79,
3480,
3sen,
3482,
3yes,
3484,
3y 8s,

ana

anNonNna o

(e NeNeXe]

480
490

510
529

530

540

550

560

570
580

590
639

610

620
639

649

IF (MELT + PX) 65¢,650,480
SATISPY NEGMLT FRCY ERECIP(RAIN) ANT SNQWMELT

IF (MELT - NEGMIT) 490, 500, 500
NEGMLT = NEGMLT =~ MELT

MELT = 0.0

GO TO 510

MELT = MELT - NEGMLT

NEGMLT = 0.0

IF (PX.- NEGMLT) 520, 530, 530
NEGMLT = NEGMIT -~ EX

PACK = PACK + PX

PX = 0.0

GO TO 54¢

PX = PX - NEGMIT

PACK = PACK + NEGMLT

NEGMLT = 0.0

‘IP {((PX + MELT) .EGC. 0.9) GO TO 660

COMPARE SNOWMELT TO EXISTING SNOWPACK ANC WATER CONTENT OR
THE PACK

IF (MELT - PACK) 560, 560, 550
MELT = PACK + LIQW

DEETH = 0.0

PACK = 0,0

LICW = 0.0

INET = 0,0

GO TO 590

PACK = PACK - MFELT
IP (SDEN .GT. C.0) DEPTH = DEPTH ~ (MELT/SDEN)

IF (PACK .GE. (D.9*DEETH)) DEPTH = 1,11¢PACK
IF (PACK - 02,CC1) 570, 580, 580
LIGW = LIQW ¢ PACK .

FACK = 9.0
LIQS = WCH#PACK
IF (SDEN .GT, 0.6) LICS = WC¥(3,0 = (3.33)%SDEN)*PACK

I? (LIQS +1T. 0.,0) LICS = 0,0

COMPARE AVAILABLE NCISTUEE WITH AVAILABLE STORAGE IN SNOWEACK
-LIQS

T¥ ({(LIQW ¢ MELT + PX) ~ LIQS) 610, 61C. 600
PX = MELT ¢ PX ¢ LIQW =~ IICS .
LICH = LIQS

GO TO 629

LICW = LIQW + MELT ¢ EX

pX =2 0,0
IF (PX =~ XLVHLT) 640, 640, 6130

PX = PX - XLNMNILT

" EACK = PACK + YLNMLT

XICE = XICE + XINMLT
XLUMLT = 0.0

CO T0 659

BACK = PACK * PX
XICE = XICE + PX
XLNBLT = XLNMLT - PX
px = 0.0
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3486, 650 IF (XICE ,GT. PACK) XICE = PACK

e, C

3488, c

Iseg, c END MELTING PROCESS BALANCE
3490, c

34¢1. 660 IF (DEPTH .GT. O0.07) SDEN = PACK/DEPTH
3392, IF (SDEN ,LT, M.1) SDEN = 0,1

34¢3, C GROUNDMELT
3494, IF (IHPR - 12) 700, 670, 700

3485, 670 CGMM = DGM

3495, IF {TP .LT. 5.0) TP = 5,0

38¢7, IF (TP LT. 32,) DGHM = DGHMM - DGM*.03*(32.0 ~ TF)
3498, IF (PACK - DGHuM) 690, 6590, 630

34465, AB8N DX = PX + DGCMM

31500, PACK = PACK - DGMM

3524, DEPTH = DEPTH = (DGMM/SDEN)

3502, SG¥ = SGH + DGMM

3593, GO TO 70C

3504, 697 PX = PACK ¢ PX + LIQW

3505, SGM = SGM + PACK

3506, PACK = 0.0

3507, DEETH = 9.0

3508, LICW = 0.0

3s5¢s. NEGHNLT = 0,0

2510, 790 CONTINUE

3511, PX = PX + PXBY

3512, SPX = SPX + PX

35113, C

3514, c MONTHLY SUMS
3515, SUMSNM = SUNSNM ¢ SUMSN

3516, PXSNM = PXSNM + EXONSN

3517. MELRAM = MSLRAM + STX

3518, RADMEM = RADMEM + RACME

3s51¢, CDRMEM = CDRMEM + CDRME

1520, CONMEM = CONMEM + CONME

3521, CRAINM = CRAINM + CRATIN

3522, SG MM = SGMM + SgH

3527, SNEGMY = SNEGMM + SNEGM

31524, SEVAPH = SEVAPM + SEVAPT

3525, C .
31526, c YEARLY SUMS
3527. SUMSNY = SUMSNY + SUMSH

3528. PISNY = PXSNY + EXONSN

382¢, MELRAY = MEIRAY + SEKX

3520, RADMEY = RALCNEY + RADME

31531, CDEMEY = CDRMEY + CDRME

3532, CONMEY = CONMEY + CONME

3533, CRAINY = CRAINY + CRAIN

3534, SGMY = BGMY + SGM

3638, SNEGYXY = SNEGMY + SNEGM

31536, SEVAPY = SEVADPY + SEVAPT

31537, C ZERO HOURLY VALUES
35238, SUMSH = 0,0

3521¢, PXONSN = 0,0

Isuc, RADME = 0.0

3541, CORME = C.0

3542, CONME = ©£,0

3543, CRAIN = 0.0

3544, SG¥ = 0.9

3545, SNEGH = 0.0

3546, SEVAP? = G.0Q
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SPx = C,0

c SNOWMELT OUTPUT
G \
SNCUT (IHRD,1) = PACK
SNOUT (IHRR,2) = DEELTH
SNOUT (IHRR,3) = SDEN
SMCUT(IHRR,4) = ALBEDC
SNOUT (IHR®,5) = CLDF
SNOUT (IHRR,6) = NEGMLT
SNCUT (IHRR,7) = LIOQW
SNOUT(IHRR,B) = TX
SNCUT (THRR,9) = RA
SNOUT{IHRR,10) = LW
SNCUT (LHRR,11) = pX
SNCU™(THPR,12) = MELT
SHCUT (IHRR,13) = CONV
SNQUT(LHRR,14) = RAINM
SNCUT(IHRR,15) = CCNDS
SNOUT(IURR,16) = XICE

TF (UNIT.LT.Y1.0R.HYCAL.GT, 1) GO TO 730

c

¢ CCHNVESSTON TO METRIC SNOV OUTPRUT

c
SNOUT (THRR,1) = PBACK¥MMPIN
SNOUT(IHRR,2) = DEETH*MMPIN °
SNOUT (IHRBR,6) = NEGMLT*MMPIN

SNOUT (LHRR,7) = LICW*MMPIN
SNOUT (IHRR,8) = 0.556% (TX~-32,0)
Lo 72¢ ISNOUT=11,16

SNOUT (LHRR,ISNOUT) = SNOUT(IHRR,ISNOUT) *MNPIN

720 CONTINUE

it

aQana

735 TF (HYCAL.GT.1), GC TC 7690
IF (IHPR .NE. 24) GO TO 769
WRITR (6,4020) MNAN(IZ),MNAM(IX),DAY

WRITE (6,4030)

po 750 I=1,24
WRITE (6,4010) I, {SNCUT(I,MH),HN=1,16)
DO 740 MM=1,16"
740 SNOUT(I,HN)=],C
750 CONTINUE
c

PACK  DEPTH SDEN ALBEDO . CLDF NEGMEIT LYQ¥

2 ORMAT('C!' ,'HOUR ‘
4o00.f 12 : RE LW PX  MELT conv RAINM  CONDS ICE")
4010 FORMAT(' ',I2,2%,F6.1,2K,F6.1,5(1X,F6.3),1X,F6.2,2(1X,F4,C),

25 (1X,F7.4) ,2X,F5,2)
4020 FéRHAT (107 25X ,* SNCH PELT OUTPUT FOR',4X,AU,A4,2X,12)

CORFECT WATER BALANCE POR SNOWMELT
PACK AND SHWOW EVAP

PRR IS INCOMING PRECIP
PX IS MOISTURE 10 THE LAND SURPACE
SEVAP IS SNOW EVAP - NEGATIVE
= PRHR*SEVAP-PX-PACK%PACK1-LIQH:LIQH1
760 ggBQ%SNBAL.LT.O.OOO1).AND.(SNBAL.GT.-V.COC1)) SNBAL=0.0

TSNBAL = .TSNBAL + SNBAL

[N e NeNeNsNe Kal
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3608,
36C9,
36192,
3611,
3612,
3613,
3614,
3E15.
3616,
3617,
3618.
3619,
3620,
3621,
3622,
3623,
3624,
3625,
3626,
3627.
3628,
362S.
3620,
36131,
3532,
3633.
36134,
3635.
3636.
3637.
3638,
3634,
36“0!
3641,
32,
3643,
3644,
3645,
3646,
3647,
3648,
3f49,
3650,
3651,
3552,
3681,
3654,
3655,
1656.
3457,
3658,
365¢,
3667,
3661.
3662,
1667,
3664,
36€5.
3666,
3667,
3668,

a0

e e ReReXeReke K Xe ReNe NeNeEe Kz BN Re N e N NeNs N el

nhaanoaanoan

PACK!
LIGW1

PACK
LIQW
R L i T L 2T PR L PN L]
END SNOWMELT
ok kR Rk Rk R AR KR R AR AR
PX 1S TOTAL MCISTURE INPUT TO
THE LAND SURFACE FROM PERECIP
ANL SNOWMFELT DOURING THE HOUR

n

770 IF (IEND .GT. 0) PR=FX*TIMFAC/60.
IEND>0 INLICATES SNOWMELT
OCCURREL DURING THE NHOUR

* x ¥ INTERCEPTION FUNC. LA

RPYMI - MAX. INIERCEPTION STORAGE FOR THAT DAY
SCEP - EXISTING INTER. STORAGE

EPX. =~ AVAILABLE INTER. STORAGE

RUI -~ IMPERVIOUS RUNOFF CURING INTERVAL

FPX=EPXMI-SCEP
IF(EPY,LT.(2.£201)} EBX=0.0
IP (PR~-EPX) 79¢,780,780
789 £3= PR-EDX
SCOP = SCEP+EPX
GO TO 809
790 SCFEP = SCEP+PR
F1=0.0
RU=0,.0
RUI=0.0

* kA OVERLAND IMPERVIOUS FLCH ROUTING *%*
RYBYI = VOLUMFE OF IMPERVICUS CVERLAND FLOW ON SURPACRE

ROSAI VOLUME OF OVZEIRLAND IMPERVINUS FLOW TO STREANM
RESBI VOLUME OF OVERLAND IMPERVIOUS Q REMAINING ON SURFACE

o

890 IF (A) 810,810,820
819 RrRUI=J.0
G0 TO 939
829 RX2I=P3+RESBI
IF {RXBI-0,001) 830,830,840
8390 RUI=TXBL*A
FXBI=0,0
ROSBI=RUI
GO TO 939
840 P1= BXBI-(RESBI)
F3= (RESBI)+ RXBI
IF (RXBI~-(RESBI}) 869,86¢C, 850
850 DE= DECI* ((F1)**0.6)
GO TO 870
869 DE= (F3)/2.0
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36EC,
3670,
3671,
3672,
3673,
3674,
3675,
3676,
3677.
3678,
3679
3680,
3681,
3682,
36€3.
3684,
3685,
3686,
3687,
3688,
36€9,
3699,
3691,
3692.
36¢3,
3694,
3695,
3696,
36¢7,
3698,
36¢c¢.
37¢9.
3701,
3792,
3703,
3704.
37¢s,
3706,
37¢C7.
3708,
3708.
3710,
37,
3712,
3713.
3714,
3718,
3716.
3717,
3718,
3719,
3720,
,3721,
722,
3723.
3724,
3728,
3726,
3727,
3728,
3724,

870
89
890
90¢

910

920

930

anaocaana
*

940

950
960
970

980
999

pY
SHRD
RYX
RGXX

RGX

nonNnoananannA

1000

1010
1623
1039
1040
1052

x%

PRE
U238
gzs
RUZB

acocaon0nann

IP (F3-(2.,0%DE)) 890,890,880
DE=(F3) /2.0

IF ((F3)-(.005)) 900,520,910
ROSBI= 0.0

GO T0 920

DUMV=(1.040,6% (F3/(2.0%DE)) *%3,) *%1, ¢7
ROSBI= (TIMFAC/62,) *SRCI* ((F3/2,) **1,67) *puMy
IF ((ROSBI) .GT.(.95%RXBI)) ROSBI=.95%RXET

RESBI= RYXBI-ROSBI
FUI=ROSBI*A
RO=RUI

* ¥ INTERCEPTION EVAP

*

IP ({NUXI .EQ. 0) ,ANC,(IMIN .EQ.

GO TO 1000

IF (SCEP) 1000,100C,960
IF (SCEP-EPIN) 970,980,980

EPIN = FPIN - SCEF
SNET = SNET + SCEP
SCEP = 0.0
GC TO 1000

SCEP=SCEP-EPIN
SNET=SNIT¢+EPIN
EPIN = 0,0

*%% TNFILTRATION FUNC., *=%+
IS TOTAL MOISTURE

= SURFACE CETENTION AND TNTERFLOW

= SURPACE DETENTICHN
TINTERFLCHY COMPONENT

= VOLUME IO INTER. DETEN STOR,

P4 = P3 + QRESB

RESB1 = RESB

IF (P4 - D4F) 1010,1010,1020
SHRD= (PUx*2)/{2.I*DUF)

GO TO 1030

SHRD= P4 - O0.,5%D4P

IF (P4 = DHRA) 1330,1030,1040

PXX = (Pu**2)/(2,0%DURA)

G0 To 1050

R¥X= P4 - 0.5%DURA
RGXX = SHRD-RXX

* UPPER ZONE FUNCTIQN ***

- UPPER ZONE STORAGE
TOTAL UPPER ZONE STORAGE

IF (UZSB.LT.0.0) UZSB=0,0
UZPA= UZSB/UZSN
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% SURYACE DETENTICN TO OVERLAND FLOW

GO TO 950

ADDITICN TO U,Z, STORAGE DURING INTERVAL



3713¢0. IF (1ZRA.GT.6.7) GC TO 1060

3731, IF (W2RA.GT.2.0) GC TC 1070 -

3732, 02Y= 2, 0¢ABS((U2RA/2.0)-1.0) +#1,0
3732, PRE= (UZRA/2.0)*((1.0/(1.0¢UZI)) **02Y)
37134, GO TO 1080

31735, 1060 PRE = 1.9

371346, GO TO 10830

3737, 1670 C2I= (2.7*ABS(ZRA=-2,0))+1,0

37238, ERE= 1,.7-((1.0/(1.0¢UZX))**U21)

37349, 1080 RYXB= RYXX* PRE

374¢C, FGX=RGXX*PRE

3741, RGXX=1.0

3742, BUIZB=S{iRD=RGX~PXB

3413, 11ZSB=UZSB+RUZB

37y, C '

‘3748, RIB = P4 - RXB

3746, Cc

3747, C

3748, o

3749, C * ¥ ¥ TPPER ZONE EVAP * % &
3759. Cc

3751, C

3752, C REFIN - ACCUM DAILY EVAP POT, FOR L.,Z., AND GELWATER, I.E
3753, C PORTION NOT SATISFPIED FROM U.Z.,
3754, c

3755, C

3756, IP ((NUMI .EQ, C) .AND, (ININ .EQ. 0)) GC TO 1090
3751. GO TO 1159

37588, C

375¢, 1090 IT (EPIN.LEZ.(0.0)) GO TO 1150

3760, EFFECT=1.,0

37¢1. TF(U2RA-2,0) 1120,1129Q,1100

3762, 1109 IP (UZSP~EPIN) 1140,1140,1110
3763. 1110 JZSB=NZS3=-FEPIN

3764, * RUZB= RUZB-EPIN

3765, SNET=SNET+PA*EEIN

31766, GO TO 1150

37€7. 1129 FFIFECT= 0 ,5*UZRA

3768, IF (SFFECT,LT.(0:02)) EFPPECT=0,02
37¢9, IF (YZSR-EPIN*EFFECT) 1140,11480,1130
37170, 1130 U%SR=UZSB - (EPIN*EFFECT) !
3771, RUZB8= RULB=-(FPIN*EFTECT)

3772, EDIFF:= (1,0~EFFECT)*EPIN

3713, REPIN=REPIN + EDIFP

3774, EDIFF=0,0

377%. SNET= SNPT + (EA*EPIN*EFFECT)

37176, GO TO 1150

37717, 11490 EDIFF= EPIN - UZSB

3778. RFPTN= REPIN + EDIFF

3779. EDIFF=0,%

3780, SNET= SNET + PA*UZSB

3781, uzs8=0.,0

3782, . RUZB=2,0

3723, Cc

3784, c

378s. C * % & % INTERFPLOW FUNCTION & * &
3786, c

3787, C SRGX - INTERFLOW DETENTION STORAGE
3788, c INIF = INTERFLOW LEAVING STORAGE

3789. c SRGXT - TOTAL INTERFLCW STORAGE

3790, c RGXT = TOTAL INTERFLCW LEAVING STORAGE CURING INTERVAL
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37¢1,
3792,
3793,
3794,
3795,
3796,
3797,
3798,
37¢4,
3890,
1as1,
3802,
3803,
jang,
38(5,
lsoe.
lgeq,
38¢8.
38c4q,
3817,
3en.
g2,
3g13.
g1y,
3815,
3816,
3817,
3sis,
ig16,
320,
3821,
3822,
31823,
3824,
3826,
3826,
JE27.
31828,
92¢,
3820,
3831,
3832,
3831,
3814,
3gas.
g 13s,
31837,
3gaa,
3439,
38un,
3su1.
3sy2,
3gal.
3snun,
3845,
3sus.
€47,
3848,
3g49,
3185¢,
3aesy,

1150

xk i

RYE
ROS
RES

anononaonnonn

1160

1173
1180
1190
1207
12190

1220

1230

e
RQS

naoaaacoaananaan

C
1240

1259
o

c

1260
C
1270

v,
1280

I

NI'F = LIRCH*SRGX

SRGX=SRGX + {RGX¥PA) ~INTP

RU=RY + IHNTF

SEGXT= SRGXT + (RGX*PA-INTF)

R

GXT=PCXT ¢ INTF

OVERLAND PERVIOUS FLGW ROUTING **

»

= VOLUME TO OVERLAND SURFACE DETENTION
VOLUME OF OVERLANL FLCW TO STREAM
VOLUME OF OVERIAND ¢ REMAINING ON SURIACE

B =
B =

Fi=
F3=
IF

LE=

DE=
IF
DE=
Ir
FOS

PXB-{RESH)
(RESB) + RXB

(RXB~(RESB)) 1170,1179, 1160

DEC* ((F1)*¥0,6)

GO0 TO 1180

(F3) /2.0
(F3-(2.0%DE)) 120¢C,
(F3} /2.0
((F3) - (.055)) 1210,
B= 0,0

GO TO 1239
DUMV=(1,0+0,6* (F3/(2.0%DE)) **3,)

1200,1190
1210,1220

*%1,67

ROSB= (TIMFAC/AG ,) *SRC*¥ ({F3/2,) ¥*¥1,67) *DUNY
IF ((ROSE).GT.(.95%RXB)) ROSB=0,95+*R

RES

B

PERCB = UPDPER
PERC

LT

8= FXB-ROSD
ROSP = ROSB*PA
CSINT = ROSB + INTE

iB

* % & [PPER ZUNE DEPLETION * * %

- TOTAL YU.Z, DEPLETION
~ TOTAL INPILTHEATION
-~ TOTAL OVERLANL FLOW TO THE STREAM

IF {((NUMI .2£0Q. C).AND,(IMIN ,EQ.

PERCB = 0.0
GO TO 1280

DEEPL= ((UZSD/UZSN)

-(125/LZSN))

IF (DEEPIL~.01) 1283,128¢, 1250
PEPCR=2 ,I*INFIL*UZSN* (DEEPL**3)

IF (SNOW .GT. O) DERCE = PERCB*DUPX

IP (UZSB - PERCB)
PERCH = 0.0
60 TO 1280

UZ253=U2ZSR~PERCE
PERC=PERC+PERCB

1260, 1260,1270

RUZD = RUZE - FERCB

INFL= PU4-SHRD

99
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DEEPL ~ DIFPERENCEZ IN UPFER AND LOWER ZONE RATIOS
ZONE DEELETION

GO TO 1240



1852,
3951,
igcy,
1685,
3856,
1857,
38%8.,
185¢,
3gen.
33€¢1.,
1862,
1263,
386y,
3865,
3866,
3E67,
3869.
lage,
3370.
3871,
3872,
3873,
3874,
2875,
1876,
3977,
RIS
3879,
3880.
3881,
3882,
jges.
lsauy.,
3ges,
3986,
3887,
inas8,
3889,
3890,
3891,
31892,
3893,
3894,
38¢s,
3896,
3e¢7,
3898,
3899,
3900.
jsect,
39902,
39C3.
3904,
3905.
3996,
39¢7.
3901,
19¢g,
3910,
3911,
3912,

c

oo oan

aoaoaahn

END

1290

13090

1310

SE
Sk

INPLT=INFLT + INFL

REES = RESS + RESB
U75= UZ5 + RpUZB
ROS = ROS + NOSDH

IF (uzs ,LE, 0.020171)

CF BLOCK LOOP

RIf=FU + ROS

IF ((RESS).1T,(0.0001))

GO TO 1300
I.LZS = LZS + RESS
FESS = 0.C
RESB = 0.0

IF (SRGXT.LT.(C.0001))

GO TO 1320

uzs=0,0

LZS = LZS + SRGXT/PA

ERGXT = 0.0
SRGX = 2.0

GO TO 1290

GO TO 131

* % % LOWER ZONE AND GROUNDWATER % * x

AS -~ BASE STREAMFLCH

CH ~ SUM OF GRCWATER RECEARGE

PRPEL - # OF INFILTRATICN
A - GRCUNDAATER RECHAEGE - IE.

F1
K2

1320

1330

1340

»

LosS

1350

AND U.Z. DEPLETICN
4L «~ FRACTION OF FTA LOST TO DEEP GRDWATER

AND U.Z.

DEPLETION ENTSRING L.Z
PORTION OF INFIL.

ENTERING GRODWATER

LZI=1.5%ARS((LZS/LZSN)=1,0) 41.0
PREL=(1.0/(1,0+L7Z1))**LZI

IF (L%S.L7T.LZSN)
F3= PREL¥*(INPLT)

PREL=1,0-PREL*LNRAT

F1A = (1.0-PREL)*INFLT

IF ((VIMI LEQ.,
GO TO 1340

F3 = F3 + PREL*EERC
FPIA = FIM + (1,0=PRTL)*PERC

LZ2S= LZS+F3

Fi= FIA® (1.0 = K24L)*PA
GHP=SGU* LKKU*x (1,0 + KV*GWS)

SBAS= GUF
RU=RU+GHF
SRCH= P1AXK24L*PA

SGU=SGY = GWF + F1

GWS=GWS ¢+ F1

* * GROUNDWATER EVAP

- EVAP LOST FRCM GRCUNDWATER

‘NOTE: EVAP FROM GRLWATFER

*

C) JAND,. (ININ .EQ. 0})

* %

AND LZ IS CALCULATED

GO To 1330

ONLY DAILY

I¥7 ((HRFLAG.FQ.1) .AND. (IfiRR,EQ.2:1)) GO TO 1350

GO TO 1430

IF (GWS .6T, ¢.0C31) GES =
105= SGU*K2UEL*REPIN*PA

SGW=SGY - LNS
GW3=GWS - LOS

100
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3913,
3914,
3915,
3916,
3917,
3918,
3919,
3929,
3921,
3922,
3921,
3924,
3925,
3926.
3927,
3g2s.
2929,
39132,
3931,
3932,
3933,
3334,
3935,
3936,
3937,
3934,
393¢,
39un,
3941,
3942,
3943,
3944,
3945,
3944,
39u7.
3948,
3946,
3959.
3951.
3952,
3953,
39cu,
3355,
3956.
3987,
2958,
3956.
39610,
3g9e1,
39€2.
39¢€1.
31864,
3965,
3966,
39€7.
3968,
39649,
3970,
3971.
3972.
3971,

SNET= SNET + 10S
REPIN= REPIN = LOS
IP (GWS.LI.(0.0)) GkS=0.0
* k% LOWER ZONE EVAP % %

AETR - EVAP LOST PRCHM L.Z.

aaaaanon

Ir (REPIN,LT.(0.0001)) GO TO 1420
LNRAT = LZ5/1ZSN
IF (K3-1,0) 1370, 1360, 1360
1360 KF=50 .9
G0 TO 1380
1370 KF=0.25/(1.0-K3)
1380 IF (REPIN ~ (KFXLNRAT)) 1390,1409,14C0
1396 AETR= REPIN*(1,0-(REPIN/ (2.0%KF*LNRAT)}))
GO TO 1410
1499 AETR= ) 5% (KF*LNRAT)
1410 IF (X3.LT.(2.50)) AETR=AETR*(2,0%K3)
L25=LZS - AETR
SNET= SNET ¢ PA*AETR
ASNET ASNET + LGS ¢ EA*AETR
1420 REPIN 0.0
1430 SNETI SNET = SNET1

" onn

WBAL - WATER BALANCE IN THE INTERVAL
TWBAL = ACCUMULATED WATER BALANCE

aaaonooan

1480  WBAL = {(L2ZS-LZS14UZS-UZS1+RESS~RESS1) #PA+ (SNET-SNET 145G A-5GW1+
X SCEP-SCEP1+SRCH+SRGX T=SRGXT1+RU~PR) ¢ (RESBI-RESBI1)*A
1450 IF ((WBAL LE. 0,0001) ,AND.(WBAL ,GE. -0.0601)) WBAL = 0.0
TRBAL=TWBAL+WDAL
c
DPS = F1A#PA
DPST = DPST + DPS

RESETTING VARIABLES

anaao

17S1=L%S
U2s51=U2S
RESS1=PESS
SCEP1=SCEP
SRGXT1=5RGXT
SG¥1=SGH
SNET1=SNET
RESET1=RESBI
ASOAS = ASBAS + SEAS
ASRCH = ASRCH ¢+ SRCH
APE = APR + PRR
ARU = ARU + BRU
ARUI = ARUI ¢ RUI
AROS = AROS ¢ RCS
ARGX™ = ARGXT ¢ RGXT
IF ((NUMI.EQ.0) .AND.(IMINJ,EQ.C)) GO TO 1460
Go TO 1479
1460 AEPIN = AEPIN ¢ EPIN1
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4133,
4034,

c

nnNnaooO

anaonoaan

nano

1470

1480

14939

ASNET = ASNET + SNETI

AROSE = AROSD + ROSB

ALNTF = AINTTF + INTF

AROSIT = AROSIT + BROSINT
CONTINUE

CUMULATIVE HKECORDS

BPRTOM = PRTOM + APR
CPTOM = EPTON + AEFIN
RUTGY = RUTOM + ARU

ROSTAM = RNOSTOM + ARCS
RITOU = RITOM ¢ ARUIL

RINTOM = RINTOM + ARGKT

REETOHM = NEPTGCM + ASNET

BASTCM = BASTOM + ASBAS

RCHTOM = RCUTCHM + ASRCH
RCBTOM = ROBTOM + AROSBH
ROBTOT = PCBTCT + AFOSSH
INFTOM = INFTOM + AINTF
INFTOT = INFTCT + AINTF
RCITOM = ROITOM + AROSIT
ROITOT = PCITCT + AFROSIT

PPTOT = PRTOT + APR

EPTIOT = EPTOT + AEPIN

RUTOT = RUTOT + ARU

ROSTOT = ROSTOT + AROS
RITOT = FITOT + ARUI

RINTOT =RINTOT + ARGXT
NEETOT = NEPTOT + ASNET
BASTOT = BASTOT + ASBAS
RCHTOT = RCHTOT + ASECH

LOGICAL VARIAEBLES LAST AND PREV AREF USED TO DETERMINE
DEGINNING AWC END OF EACH STORM, STORM BEGINS IF RU

IS LESS THAM HYMIN TN ONE TIME INTERVAL, AND GREATER IN
TH{® FCLLOWING ONE (F3EV=,FALSE. , LAST=,TRUE.). STORM ENDS
IF THE OPDPCSIT CCCUFS (PREV=,TRUE, , LAST=,FALSE.)

RUINCH=RU

AY = (BUSAREA*43560.) /(TIMFAC*T720.)

IF [((RU.GE,UHYMIW) ,AND.(TF.LE.2)) GO TO 1499
LAST=,FALSE, .
GO TO 1572

LAST=,TRUR.

IF (PREV) GO TO 1550

COUNT NMMBER OF STORKMS AND RECORT TIME OF STCRM BEGINNING

NOS=ROS+1

IF {MO0S.FQ.1) WRITE(6,40u45) _

WRITE (A,4353) NOS,MNAM(IZ),MNAN(IX),YEAR
STE3GYN (1) =MNAMN(I12Z)

STRBGN (2)=DAY

STEBGN (3)=TIR

STRRGH (4)=IMIN
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4035.
4036,
40137,
40138,
4039.
4040,
4741,
4942,
4043,
4044,
4045,
4046,
4047,
sous,
4049,
4050,
5051,
5052,
4053,
BosY,
4055,
4956.
4057.
5058,
4059,
4060.
4961,
4062,
4063,
4064,
47€5.
8064,
4067,
4068,
4569,
8970,
4071,
4072,
4071,
4074,
4075.
4076.
4077,
478,
4079,
4089,
une1,
4082,
5083,
4084,
yoEs,
4086,
yone?,
4088,
4089,
4090,
4991,
4092,
4093,
4094,
5095,

e XeXs]

[+ X2 K2 X2z Kz X2

INITIALIZATION CP VAFIABLES FOR STORM SUMMARY
NOSI=0
TOTRUN=0 .
PEAKRU=0,
ACSEDT=0.
SEDHX=9,
SECTSC=0.
SELMXC=0.,

DO 1495 I=1,5
ACEOLT (I)=0.
PLTINX(I)=).
POLTSC (I) =0,
PLTINXC(I)=0.
1495 LMTS (I)=0

PRINT IMITIAL CONDITION FOR A NEW STORM

IF (HYCAL.EQ.1) GO TO 153(
KRITE (6,436)) WHT,ARUN

CALCULATE AND PRINT MEAN ACCUMULATION FOR (1) EACH
LAND TYPE USE (WEIGHTED BY % OF PERVIOUS AND IMPERVIQUS
AREAS), (2) THE EMTIRE WATERSHED ANC THE TOTAL PERVIOUS
AND IMPERVIOUS AFEAS (WEIGHTED BY % OF VARIOUS .LAND TYPE USE)
TEM1=C,.0 i
TEM2=0.0
TEH3I=0.0
TEMU=0.0

DO 1510 I=1,NLAND
TEM=SRER (L) *(1=THPK(I)) +TS {I) *IMPK (I)
WHFUNT= (AR(I) /ARIA) ¥ (1= IMPK(I))
WHEUN2= (AR (I) /AREA) *IMPK (I)
TRY1=TEM1+SRER (I) * WHFON1
TEHM2=TFM2+TS(I) *WHFUN2
TEM3=TEM3+HHPUNT,.
TEHY=TEMU+WHFUN2
IF (UNTT.GT.-1) GO TO 1500
WRITE (6,407C) (LNDUSE(IK,I),IK=1,3),TEM,SRER(I),TS(I)
GO TO 1519
1500 TEMS=SRER(I)*2.204
TEMA=TS (L) *2,24
TEM=TEN*2,24
WRITE (6,4)79) (LNDUSE(IK,I),IK=1,3),TEM,TEM5,TENE
IF (LMIS(I).EQ.1) WRITE (6,40u0)
1510 CONTINUE
IF (NLAND,30Q.1) GO TC 1530
IF (TEX3.GT.C.Q7) TEM1=TZIM1/TEN3
IF (TEM3.LE,0.7) TEM1=0,0
IF (TEM4.GT.0.N) TEM2=TEM2/TENMY
IF (TEN4.,LE,0,0) TEM2=0,0
TEN=TEM1* (1-A) +TEM2%A
IF (INIT.LT.1) GO TC 1520
TRU¥=TEMN®*2,24
TEM1=TEM1%2,24
TEMZ=TEN2%2,24
1520 WRITE (6,408%) TEM,TENT,TEM2
15305 CONTINUE
WRITF (€,4390)
IF (HYCAL.GT.1) 60 TO 1540
WRITE (6,4110) UFL
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4095,
40¢7,
4098,
4094,
4102,
4101,
4102,
41c3.
4104,
41905,
4108,
51C7.
4108,
4109,
411C.
G111,
4112,
4113,
4114,
411s,
4116,
4117,
4118,
4119,
4120,
4121,
4122,
41212,
4124,
4125,
4126,
4127,
4128,
4129,
41390,
4131,
4132,
4133,
4134,
4135,
4136,
41317,
4138,
4139,
4140,
bra1,
4142,
41432,
4144,
u14s,
4146,
4147,
4148,
4149,
4150,
4151,
4152,
4153,
4154,
4155,
4156,

1541

1545
1559

[sWeXg!

1560
1570

ann

- 15890
1597

1600

1605

GO TO 1559

WRITE (6,TLT)

WRITL (6,4100) ((QUALIN(I,J),I=1,3),Jd=1,NCUAL)
IF (UNTT.EQ.-1) GO TO 1545

WRITE (6,FORK) UFL,UTMP

CMETRC=RI*,0283

PRINT DATE,TIMF, AND FLOW

KRITE (6,48130) MNAM(IZ) ,DAY,TIHR, ININ

NOSI=NOSI+1

PLOUT=RU

IF (UNIT.GT.Q} FLOUT=CMRIRC

WRITE (6,4120) FLOUT

IF (HYCAL,NE,U4) GO TO 1560

RECOUT(2)=MNAM(1Z)

RECOUT (3) =DAY

RRCOUT(U)=THR

RECQUT J5) =IMIN

IP {(RU.GT.PEAKRU) EEAKRU=RU

TOTRUN=TOTRUN+RUINCH

APR = 0.0

AEFIN = 0,0

ARU = 0.9

ARUI = O

AROS = ¢

ARGXT

ASNET

ASBAS

ASRCH
AROSB

Honanan

AROSIT =0
+« NOT. PREV)} GO TO 1640

STORM SUMMARY

IF (UNIT.LT,1) GO TC 1599
TOTFIN=TOTRUN*25,4

PEAKFPU=DPEAKRU*(Q,)283

ACSEDT=ACSEDT*0,9072

SECMX=SEDMX*) , 454

N0 158C I=1,N0UAL

RCPOLT (I)=ACPOIT(I)*0,454
PLTMX(T)=PLTMX(I)*0,u54

WRITE (5,4150)

IF (BYCAL.EQ.U) WRITE (4,4150)

WRITE (€,4140) NOS

WRITE (H,416C) XOSI, (STRBGN(I),I=1,4) ,MNAM(IZ) ,DAY,IHR,

* IMIN,DEPW ,TOTRUN,UFL, PEAKRU

IF (HYCAL.EQ.1) GG TC 1610

WRITE (6,4179) {((QUALIN(I,J),I=1,3),J=1,NCUAL)
WRITE (6,4187) WHT,ACSEDT, (ACPOLT(I),I=1,NQUAL)
WRITE (A,4190) WHGT,SEDMX, (PLTMX(I),I=1,NCUAL)
SECTSC=SYDTSC/NOSI

DO 163¢ I=1,5

POLTSC (I)=POLTSC({I)/NCSI

DO 1605 T=1,NQUAL

DUM1T(I)=POLISC(I)/SCALEP (I)

DUM2 (I)=PLT¥XC{I) /SCALEF(I)
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4157, WRITE (5,420C) SEDTSC, (DUMI(I),I=1,NQUAL)

4154, URITE (5,0219) sbonxc,(ounz(x) I=1,NQUAL)
4159, 1610 WRITE (5,4150)
3121. C ACCUMULATION FOR OVERALL STORM SUMMARY
2, C .
4163, I¥ (HYCAL.NE.1) GC TC 1620
4164, STMCH (HOSY+NQS, 1) =TOTEUN
41€s, STMCH (NOSY+NOS, 2) =EEAKRU
4166, GO TO 1540
U167, 1620 TP (NOSY+NOS,GT,.200) GO 10 1640
4168, STHCH (NOSY+NOS,1)=ACSEDT
U169, STMCH (ENSY+NOS, 2) =SEDMX
4174, STFMCH {NOSY+NOS,3)=SEDTISC
4171, STHMCH(NOSY+NOS,U4)=SED¥XC
4172, DO 1630 r=1,NCUAL
4173, KI=4*I
4174, STYCH (NOSY+NOS,KI+1)=ACPOLT(I)
417s, STMCH (NOSY+NOS, KI+2) = FLTMX (I)
4176, ST ECH (NOSY+NOS,KI+3)=FOLTSC(I)
4177, STHCH(NOSY+NOS, KI+4) =ELTHXC (I)
4178, 1635 CONTINUE
4174, WRITE (6,493))
u18n, 1640 CONTINUE
4181, PREV=LAST
4182, C
41£3, c PORUAT STATEMENTS
s1eun, c
41€s, 4030 FOFRMAT ('0?)
4186, 4OLO FORMAT ('¢',70X,'#% LIMIT REACHED #*%1)
4187, 4nys FORMAT (*1') -
4188, 4950 FOFMAT (3(/).130('f').2(/).55x.°OUTpuw FOH STORM NO,’,I3,
4189, 1 ' - Y, A4,AL,1X,I4)
4190, 4060 FORMAT (//,lx,'ACLUHULATION OF DEPOSITS ON GROUND AT THE !,
191, 1 "BEGINNING CF .;.osr., PALLY /Y LAY,
4192, 2 /:3%," LAND:USE', 8%, *WEIGHTED MEAN',9X,*PERVIOUS',BX,
4193, 4 TINPERVICUS',/)
419y, 4n70 PORMAT (1X,3R4,9X,F7.3,2(12X,F7.3))
41¢5, 4080 FORMAT (3%,'WHIGHTED HDAN',SX,F7.3,2(12X,E7.3))
4196, 4099 POSMAT (//)
4197, 4109 FOBRMAT (2%,'DATE TINE PLON TENP [O(PPN) SEDIMENTS
4198, 1 5(4X,3A8))
4199, 4119 FORMAT (* DATA TIME FLOW (', Au4,')?)
4200, 412C FORMAT ({'+¢',14X,F8.3)
4201, 4130 PORMAT (1X,A4,1X,I12,1X,X2,':%,12)
4222, B140 FORMAT (/,' SUMMARY FOR STORM & ',1I3)
42013, 4150 FORMAT (29('_'))
4204, 4160 FOAMAT (/,' NUMBER OF TIME INTERVALS',IU4,/,
429s, 1 * STORY BEGINS',3X,A4,1X,12,1X,12,%:°,12,/,
4206, 2 ' sTORM znos',sx,hu,1x,12,1x,12,':',12 o/ o
4207, 3 ' TOTAL FLCW ('Y, Ah,"Y) ',1!,1’10.3',/,
4208, 4y ' PEAK FLOW (', Ah4,')*,2x,P10,3)
4209, 4179 FORMAT (37X,' SEDIPENTS ', 4X,5(4X,374))
4219, 4180 FOEBMAT (* TOTAL WASHOFF (',A4,')?,14X,F10.2,5X,5(F14,5,2X))
4211, 4190 FORMAT (' MAX WASHCFF (',Ad,'/I1SMIN)',10X,F10.2,5X,5(F14.5,2X))
4212, 4200 POBMAT (' MBAN CONCENTPATION (GM/L)*,9%X,F10.2,5X,5(P14,5,2X))
4213, 4210 FORMAT (' MAX CONCENTRATION (GM/L)',10X,F10.2,5X,5(P14.5,2X))
u21y, o
4215, RETURN
4216, " END
5CC0, suenour:nz QUAL
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5001,
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DIMENSION POLP(S,5),POLT(5,5),EIN(5),POLTLU(5,5) ,POLT (5),
TSS(5),RER(S), ERSN(5), SER(5) , TEMPX (24)

COMMON /ALL/ PU,HYMIN,HYCAL,DPST,UNIT,TIMEFAC,L2ZS,AREN, RESD,SFLAG,
RESD1, POSD, SRGX, INTF, RGX,RUZE,UZSD, PERCB,RIB,P3,1F,
KGPLB, LAST, FEEV, TEMDPX, IR, IKER, PR ,RUT,A,PA,GWF,NCSY,
SRER(5) , TS (5) ,LNDUSE(3, 5), AR (5) ,QUALIN(3,5), NOSI,NOS,
NOSIM,UF1,UTMP,UNT1(2,2),UNTZ(2,2) ,UNT3(2,2) ,4HGT,
WHT,DEPW,RDSBI, RESBI, RESUI 1, ARUN,LMTS {5) , INPK (5) ,
NLAND, NQUAL,STMCH (200,24) ,RECOUT (S) , FLOUT,SCALEF (5),
SNOW, PACK, IPACK

COMMON /QLS/ WSNAME(6),KRER,JRFR,KSER,JSFR,TENPCF,COVMAT (5, 12),
KETM, JEIM, uDSF, ARP(5) , ARI (S) ,ACCP (5) ,ACCI (5) ,REER(S) ,
PMR(5,5) ,PMI(5,5),USNOW, SNOWY,SEDTM, SEDTY,SEDTCA,
ACPOLP(5,5) ,ACERSH (5) , APOLP (5,5) ,AERSN(S) ,COVER(S),
APOLI(5,5) ,ACEIM(5) ,AEIM(S), EOLTM (5) ,POLTY (5),
TCMPA,DCA, PCLTCA(S) , AERSNY (5) ,ABIMY (S) ,APOLPY {5,5) 4
APOLIY (5,5) ,POLTC(5), PLTCAY (S) ,ACPOLI (5,5) ,RIMP (5)

COMMON /STS/ ACPOLT({5),PLTMX(5),POLTSC(E) ,PLTHXC(5),
ACSEDT,SEDMX, SEDTSC, SEDEXC,TOTRUN,PEAKRU

DIMENSION LIMP(5),LIMI(S)
REAL JRER, KRER, JSER, KSER,KEIM,JEIN
INTEGER HYCAL,TF,UNIT,LMTS , RECOUT,SFLAG

REAL*8 WSNAME
Do 12 1=1,5
LIMNP(I)=.0
LINI(I)=.0

IP (TF.GT.2) GO TO 250

CONVERT ROSB = VOLIJME OF OVERLAND FLOW REACHING STREAN =
IN TNCHES PER WHOLE WATERSHED TO INCHES
PER FERVIOUS AREAS ONLY

IP ((1.-A) +GT.C.00001) GC TO 20
ROSBQ=0.9

G0 TO 30

ROSBO=ROSB/ (1,=~A)

CONTINUE

DO 90 I=1,NLAND

IF BAIN CN SNOW, INCREASE COVER BY S_CF SNOW COVER

IF (SNOW.FQ.0.OR, (PACK/IPACK) .LT.,COVER(1)) GO TO 35
CR=COVER(I)+(1-COVER(I)) *(PACK/IPACK)

IF (CR.LT.COVER(T)) GC TO 35

IP (CR.LE.1.0) COVER(I)=CR

"CONTINUE

WASHOFF FROM PERVIOUS AREAS
IF (SFLAG.EQ.1) GC TO 490

IF SNCWS, BEANCH OVER FINES GENERATICN
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5063,
5064,
5065,
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5967,
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5070.
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70

80

90

1900

110

12¢

139

140

RER(I)= (1=COYER(I)) *K FF R#PE**J RER
SRER (I) =SRER(I) ¢+RER(I)

IF (RU.LE.D.Q) GO TO 270

IF ((ROSBO+DESB) .GT.0.0) GO TO 60
ERSN(I)=0.0

DO 50 J=1,NCUAL

POLP({I,J)=0.0

GO TO 99
SER(I)=KSER*(ROSRQ¢RESB) **JSER

IF (SER(T).LE.SRER(I)) GO TO 70
SER(I)=SRER(I)

LIMP(I)=1
ERSN(X)=SER(T)*(ROSBC/(FOSBQ+RESD))
SRER(I) =SRER(I) -ERSN(T)
ERSN(I)=ERSN(I)*ARE(I)

IF (SRER(I) .LT.0.0) SRER(I)=0,0

MCNTHLY ACCUMULATION OF WASHOEFF FROM PERVIOUS AREAS

po 8D J=1,NCUAL
POLP(I,J)=XERSH(I}*(PHME(J,I)/100.,)*2Q00,
ACEOLP (X,J) =ACPOLP(I,J) +POLD(I,J)
APOLP{I,J)=ADPOLP(T,J) +POLP(L,J)

ACERSN (I)=ACERSN(I) +ERSN(I)

AEESH (I)=AERSN(I)+ERSN(I) N
CONTINUE

WASHOFF FROM IMPERVIOUS AREAS

DO 140 I=1,NLANC
IF ((ROSBI+RESBI).GT.0.) GO TO 110
EIM(I)=0.0 .

Do 19¢ J=1,NQUAL

POLI(I,J) =0.0

GO TO 140

TSS(I) =KRIN* ({ROSTI+RESBI) **JEIN)

IF (T55(1).LE.TS(I)) GG TO 120
TSS(I)=TS(I) o

LIKI(I)=1
EIM(T)=TSS (I)* (ROSEI/(ROSBI+RESBI))
TS(I)=1S(I)~EIM(I)
EIM(I)=EIM(I)*ARI{I)

DO 13 J=1,NQUAL

EOLL (T,J)=EIM (I)* (PNI(J,T)/100,) 2000,
APOLI (I,J)=APOLI(I,J)+POLI (I,J)

ACEOLI (I,J) =ACPOLT(I,J) +PCLI(I,J)
ACEIM (I)=ACEIN(I) +EIM(I)
AEIM(I)=ABIM(I)+EIM(I)

CONTINUE

STOGMWATER TEMPERATURE AND DISSOLVED OXYGEN
(ASCE,SE4(86) ,P41)

TEFPC= (PEMPX (LHRR) *TEMPCE-32.) *5/9
IF (TEMPC.LT.0.0) TEMEC=0,00
DO=14.652=C .4 1022* TENPC +, 00799 1% (TEMPCH*2) =, 000077774 * (TENPC*+3)

WASHOFF SUMMARY FOR A GIVEN TINE INTERVAL

Do 162 J=1,NQUAL
POLT(J)=0.009
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5124, DO 159 I=1,NLANLC

5125, POLTLU(I,J)=POLP(T,Jd) +PCLI (I,.J)
5126, POLT (J) =PCLT(J) +POLTLU(I,J)

5127, 150 CONTINUE

5128, ACEOLT (J) =ACPOLT(J) +DPCLT(J) /2300,

5129, TF (POLT(J).GT.PLTEX(J)) PLTMX (J) =POLT (J)

5130, FOITC (J) =POLT (J) %454 (#SCALEF (J) / (RU*TIMNFAC*60,0%28,32)
5131, POLTSC(J)=POLTISC(J) +FCLTC (J)

5132, IF (POLTC(J) «GTPLTMXC(J)) PLTMXC(J)=POLTC({J)
5133, POLTCA (J)=PCLTCA(J) +ECLTC (J)

5134, 160 CONTINUE

5135, SECT=0.000

5138, DO 173 1=1,NLAND

5137. SECT=SEDT+FERSN(I) +EIM(I)

5138, 170 CONTTINUR

5139. ACSEDT=ACSEDT+SEDT

5140, SEDT=SEDT*2000.

5141, IF (SEDT.GT.SEDMX) SEDMX=SEDT

5142. SEDTC=SEDT*454 ,/(RU*TIMFAC*60,0%28.32)

5143, SEDTSC=SEDTSC+SEDTC

5144, IF (SEDIC.GT.SZEDMXC) SEDMXC=SEDTC

5145, (of

5146, C PRINTING OF OUTPUT FQR ONE TIMNE INTERVAL
5147, c

5148, TEME=TREMPX (IHRR)}*TEMPCY

5149, IFf (TZMPLLT.32.0) TEME=32.00

515%. DOA=DOA+DO

51¢€1, TEMPA=TEMPA+TENP

5152, SEDTCA=SEDTCA+SEDTC

5152.5 NOSIM=NOSIN+1

51513, I? (RY,LT.HYMIN) GO TO 270

5154, IF(UNIT.EQ.~-1) GO TC 190

518%, TEMP=TEMPC

5156, SELT=SEDT*) . 454

5157, DO 180 J=1,NQUAL

5158, 182 POLT(J)=POLT(J) *0,u454

5159, 193 CONTINUE

51€0. WRITE (6 ,4000) TEMP,DC,SEDT,SEDTC, (POLT(J) ,POLTC(J) ,J=1,NCUAT)
5161, IF (HYCAL.LT.4) GO To 200 , .

5162, WRITE(4,410¢) (RECCUT(I),I=1,5),PLOUT,

5163. * TErP,DO,SECT,SEDTC, (POLT (J) ,POLTC (J) ,J=1,NQUAL)
5164, C

5165. (o PRINT OF ALDITIOKNAL OQUTPUT FOR CALIBRATION RUN
5166, Cc

5167. 237 IF ((SEDT,LE.0.M21) .0R. (HYCAL.GT.2)) GO TG 270
5164, RUT=(RUT*AREA*43560.)/(TIMFAC*720,)

5169, ' TEM=RU

5170, IF (UNIT.LT.1) GO TC 210

5171, TEM=TEM%*),0283

51172, RUT=RUI*0,0283

5173, PR=PR%25,4

5174, 210 WKRITE(6 ,4C10) RU,UFL

5175, KRITE(6,4220) RUI,UFL

5176, WPITE (6,4030) PR,DEPW

5177, DO 280 I=1,NLANDC

5178, ERSN(I)=ERSN(TI)*2000.

5179, BINMN(IY=EIM(I)*2090,

5187, TEMN=ERSM(I)+EIN(T)

5181, IP (TEM,LE.0.,0C1) GO TO 240

51€2. IF (UNIT.LT.,?1) GO TO 230

5183. TEM=TENXN , U454
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5184, EIM(I)=EIM(I) *0.u504

5185, ERSN(I)=RRSH(TL)*0.4504

5186, Do 222 J=1,NQUAL

5187. POLTLU (I,.J) =POLTLU(I,J) *0.454

5188, POLP(I,J)=POLP(I,J)*0, 454

5189, 220 POLI(I,J)=PCLI(I,J)*0.u54

5199, 23) WRTTE(6,4040) (LNDUSE(KK,I),KK=1,3),TEN, (FOLTLU(I,J),d=1, NQUAL)
5191, IF (LIMP(I).E0Q.C)

5192. * WRITE{6,4950) COVER(I),ERSN(I),(POLE(X,J),J=1,NCUAL)
5193. IP (LIMP(I).FQ.1)

5194, * WRITE(6,4060) COVER(I),ERSN(I),(POLP(I,J),J=1,NCUAL)
5195, T# (LIMI(I).EQ.C) WRITE{(6,4070) EIM(I), (POLI(I,J) ,J=1,NQUAL)
5196, IF (LIKI(I).EQ.1) WRITF(6,4080) EIM(I), (POLI(I,J)} ,Jd=1,NQUAL)
5197, 2480 CONTINUE

5198, WRITE (6,4099)

5199, GO TO 270

52CC. Cc

5201, C ACCUMULATION OF DEPOSITS DURING THE NC RAIN DAYS

5282, C

5203, 250 DO 260 I=1,NLAND

5204, TS(I)=TS(I)*(1.0~RIME(I)) +ACCI (I)

5205, SRER(I) =SREPF(I)*(1.0=-RPER{I))+ACCP (I)

5206, IP (RIMP(I).LZ2.0.0) GC TO 260 .

5207. TEM=ACCI (I} /JRIMP(I)

5208, IF (TS(I).LTI.TEM) GO TO 260

5299, IS {I)=TEN

5210, LMIS(I)=+1

5211, 260 CONTINUE

5212, 270 CONTINUE

5213, c . .

5214, 500N PORMAT ('+* ,22¥,F6.2,2X,P5.2,F9.2,F8.3,5(¥3,2,F8.3))

5215. 4019 POFMAT (*0',3X,'TOTAL FLOW',F8,.3,', ',Al)

5216, 4025 FORMAT (' *,1X,"IMFERV. FLOW',F3.3,¢, *,Al)

5217. 4030 FOGMAT (! PRECIPITATION ',F7.3,', ',Al)

s218, 4040 PORMAT (*2',21%,3A4,1X,F10.2,8X,5(F10,3,6X))

5219, 4550 FPORMAT (' ',8X,'COVER=',F5.2,7X,*PERV.*,3X,P10.2,8%,5(F10.3,6X))
52272, 406N FORBKAT (9X,'COVER=',F5.2,7X, 'PERV.',2X,"*',F10,2,EX,5(P10.3,6X))
5221, 407N FORMAT (27X, 'IMPERV.',1X,F10.2,8X,5(F10,.3,£€X))

5222, 4080 FORMAT (27X,'IdPsRV,','*',¥10.2,8X,5(F10,3,6X))

52213, u09n FOERMAT (/)

5224, 4100 FOEMAT (Ib,A4,1%X,I2,1%,12,':*,12,F8.3,¥5.%,F5.2,P5.2,

5225, 1 F8.3,5(F8.,2,F8.3))

5226, c

5227, BETURN

5228, ENC

6000. /%

6001, //LKED.SYSLMOD DD DSNAME=WYL.X2,A20,TONY .T7508.NPS.LM111576,

6002, V7 DISP=(NEW,KEEP) ,SPACE=(TRK, (15,1,1) ,RLSE) ,UNIT=DISK,
60¢3. /77 VOL=SER=PUBOG3

6004, //LKED.SYSIN DD *

60CS. NAME NPS

6006, Vi
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The Nonpoint Source Pollutant Loading (NPS) Model was applied to one urban and two
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fraction of surface runoff and are not adequately simulated with the NPS Model. -
Ammonia N (NH3;-N) appears to be transported in significant amounts both in solution
and attached to sediment; thus, the simulation results were inconclusive.
Kjeldahl N (TKN) was simulated on the urban watershed which was large enough to pro-
The simulated TKN values agreed reasonably well with
recorded values except when baseflow TKN concentrations were high.
annual TKN loading was estimated to originate from the baseflow.
Model can simulate total nutrient loadings only in areas where subsurface contribu-

Since

Total

Over 50% of the
Therefore, the NPS

17," o EEE T I»lll(l v KEY WORDS AND DOCUMENT ANALYSIS
a. DESCRIPTORS b.IDENTIFIERS/OPEN ENDED TERMS |c. COSATI Field/Group
Simulation, Surface Water Runoff, Planning} NPS Model, Nonpoint 2A
Erosion, Nutrients, Nitrogen, Phosphorus, { pollution, Urban runoff, 2B
Hydrology, Urban Areas Agricultural runoff 8H
Agricultural watersheds, 8L
Model studies aM
13B
20D
18. DISTRIBUTION STATEMENT 19. SECURITY CLASS (T_hi.\' Report)' 21. NO. OF PAEES
RELEASE UNLIMITED UNCLASSIFIED 120
20. SECURITY CLASS (This page) 22. PRICE
UNCLASSIFIED
EPA Form 2220-1 (9-73) llo ,
¢ U. 5. GOVERNMENT PRINTING OFFICE: 1977-757-056/6422 Region No. 5-11



