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The calculations are repeated for nonurban areas to determine
total combined flow to storage and treatment facilities (if avail-
able) and finally to the receiving water body.

2. Runoff Quality. This calculation considers rates of

dust and dirt accumulation by land usage, feet of street gutter/acre
by land use, carryover between storms, street cleaning intervals
and efficiency and urban washoff decay coefficients.

Washoff rate is determined using the exponential, (1l-e kﬁE)
where k is a function of urban washoff decay coefficients and
runoff rate as in/hr. from impervious surfaces. In the "STORM"
model, the fixed time interval, t, is one hour. The full expression
for pollutant washoff rate also includes total pounds of pollutant
for the specific land use under investigation at the iniation of
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the storm.

It is given as:
-ER; At

MU = Pp (1-e = )
: AH
where:
MJ = pollutant washoff rate for an urban area;

Pp = total pounds of pollutant for a specific landuse

at iniation of storm;

tm
I

urban washoff decay coefficient; and

~
Il

1 = Tunoff rate in inches per hour from impervious sur-
faces.

The runoff equation is altered to incorporate the avail-
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ability to pollutants as well as diversionary flow.

-Quality of non urban flow is similarly determined however,
this is calculated in the form of pounds/acre/day. In this case,
availability is not analyzed. Both urban and non urban flows are
combined before the storage and treatment options of the program
are employed. These are converted to washoff in pounds of pollutant/
hour.

3. Storage, Treatment and Overflow. The capacity of each

are calculated on an hourly basis through the duration of the rain-
fall record. Treatment facilities are examined each hour runoff
occurs. Storage is used when runoff rates exceed treatment rates.
All excess is diverted to the receiving waters (overflow). Aging
of stored runoff is also considered when overflow is encountered.
If the frequency of successive storms does not allow for system
recovery (interaction), then the program will treat the phenomena
as one equal storm. System overflow.then is calculated as a function
of treatment rate, basin inches of runoff stored, storage capacity
and storage remaining in the previous hour.

Overflow quality is determined from remaining storage,
quality of incoming runoff and total pounds of pollution remaining
in storage and treatment facility.

4, Land Surface Erosion.* The program employs the universal

* The information on soil loss and sediment delivery is presented
to illustrate the entire modeling process. However, the absence
of published data on soil erosion variables for south Florida soils
precludes any attempt to use this method to reasonably determine
erosion lossess for the Palm Beach Gardens area. Therefore, the
soil erosion option is not employed in this study.



soil-loss equation which was derived for cropland east of the

Rocky Mountains.18 Soil erosion rate, expressed as tons/acre/storm

is determined from rainfall intensity, soil erodibility (as a éunc-

tion of soil properties), length and slope of ground surface, ground
cover or ''cropping management' and erosion control practices such as
contouring, sediment basins etc.22 The equation is of the form:

A=RKLSCP

where:

I

soil loss per unit area;

= rainfall intensity factor;
= soil erodability factor;
slope - length factor;

= slope - gradient factor;

= cropping - management factor;
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= erosion - control practice factor.

The rainfall-intensity factor, R, is the result of a
regression equation involving raindrop size and terminal velocity.

The soil erodability factor, K, is a function of soil
properties and is based on results from soil surveys including
physical and chemical properties i.e. permeability, texture,
available water capacity, wetness, flood hazard, etc.

The slope - length factor, L, considers overland flow
distances to a point where a gully or stream intercepts. In
essence, a slope - length under analysis is compared to the length

of the standard soil erosion test plots from which the soil erosion



coefficients were derived.

The cropping-management factor, C, is introduced to
modify erosion rates as a function of ground cover. The modél
suggests a table of values representing bare ground, natural cover,
grass cover etc.

Government publications on cropland erosion lossess supply
values used in the erosion control practice calculation.23

The erosion-control practice factor, P, is the ratio of
soil loss, where erosion control practices such as contour tillage,
terrace systems, etc. are employed, to soil loss with '"up-and-down
hill culture."

Terrain erosion rate and total erosion are calculated
by the program using the soil erosion variables and coded soil
types. These are input for a sample area and the program scales
the calculations for the entire study area.

Since, erosion considerations are determined by each land
use, the variables in the soil-loss equation must be input for
each land use. It is also possible to analyze results from a
transitional land use such as a period of construction. This
is approached through incorporation of time dependent variations
on cropping management and erosion control practices.

5. Sediment delivery concerns that quantity of erosion

material that actually leaves the watershed. It is determined as
a function of land use, soil type, lot length and slope, cropping

and erosion control practices encompasses particle transport



29
phenomena, as well as flow depth and flow velocity. These are
used to assign empirical coefficients called "'sediment delivery
ratios.'" Fundamentally, the proximity of a land use to a stream
or impervious area, along with lot length and slope, determine
the sediment delivery factor. The factor for sediment delivery
therefore lies between "0" and 1, the value for a specific land use
being relative to a value of 1 for open land in proximity to a

stream.

4

A Model schematic is given in Fig. 6.2 A resume of the

nature of input data accepted by the Model is shown in Table 5.



Fig. 6
24
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TABLE 5
RESUME OF INPUT DATA USED IN "STORM"

The following information is accepted by the Model from
which it determines, quantity and quality of runoff, overflow fre-

quency to receiving waters and soil erosion rate in tons/acre/day.

Basic Data Resume

. Rainfall Record - either hourly data or hydrographs
. Land use data - Residential, Commercial, Agricultural,
Open, etc.
. Percent imperviousness - by land group
. Dust and dirt washoff exponents
. Street sweeping frequency and efficiency
. Area - by land usage (in acres)
. Runoff coefficients - by land usage, for pervious and
impervious areas
. Depression storage - in terms of inches of rainfall, by
land use
. Evapotranspiration rates (by month)
. Length of street gutters in terms of feet/acre
. Pollutant accunulation rates (1bs of dirt and dust/100 ft of
gutter), lbs of pollutant per
100 1bs of dirt and dust

. Soil classification codes



