MASS LOADING METHODOLOGY:

What is mass loading?

Mass loading is the product of concentration and runoff volume. The typical measurement units used
are kilograms per year or pounds per year. The typical units for concentration are milligrams per liter.
Runoff volume is yearly average and expressed usually in acre-feet or million gallons. Mass Loading is
calculated as an average annual loading, thus average annual runoff and average annual concentrations
are used.

How is mass loading calculated?

Average annual loading is calculated as the product of the average Event Mean Concentration (EMC)
and the average annual runoff. The EMC will vary with the land use. The average annual runoff varies
with the average annual rainfall and the land use characteristics. The land use characteristics are
defined by the directly connected impervious area (DCIA) and the rainfall excess from the non-directly
connected impervious area. The non-directly connected impervious area (NDCIA) is defined by the
composite curve number (CCN) for that area. The curve number (CN) for each NDCIA is weighted by the
annual runoff to calculate the CCN.

The annual runoff calculations are based on long term simulations (greater than 25 years) using the DCIA
and the CCN for the NDCIAs. These have been reported for 5 meteorological areas (defined by common
rainfall inter event dry periods) as shown in support data files on this worksheet. One-hundred Sixty
(160) rainfall stations (111 in the state) were used to generate annual runoff for stated land use
conditions. Tables for the percentage of runoff for combinations of the CN for NDCIA and DCIA were
developed and reported by Harper and Baker (2007), Evaluation of Current Stormwater Design Criteria
within the State of Florida, Final Report submitted to the Florida Department of Environmental
Protection (FDEP) for Agreement SO108. Another source of information is found in a draft rule
developed by a FDEP task force and published in 2010. Both of these publications are reproduced here
as Harper Methodology and Draft Rule.

How is average annual runoff calculated?

The annual runoff is the fraction of rainfall resulting from all storm events during the simulation years
divided by the number of years. This is expressed in units of inches over the catchment. In more familiar
units of measurement, inches is multiplied by the catchment area (acres) and divided by 12 inches per
foot to express the average annual runoff in units of acre-feet.

The average annual runoff coefficients (fraction of rainfall) are viewed using the support data found on
the “watershed characteristics page, adjacent to the Annual C printout data. When the CN and the DCIA
are not in 5 unit increments, a linear interpolation method is used to calculate the value. The average
annual runoff is calculated from each rational C table by a “look up” method. An example of average
annual runoff fractions for a meteorological region is:



Rational C Values for Florida Zone 1

Percent Directly Connected Impervious Area
NDCIA O 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 8 90 95 100
30 0.006 0.048 0.090 0.132 0.175 0.217 0.259 0.301 0.343 0.386 0.428 0.470 0.512 0.554 0.596 0.639 0.681 0.723 0.765 0.807 0.849
35 0.009 0.051 0.093 0.135 0.177 0.219 0.261 0.303 0.345 0.387 0.429 0.471 0.513 0.555 0.597 0.639 0.681 0.723 0.765 0.807 0.849
40 0.014 0.056 0.098 0.139 0.181 0.223 0.265 0.307 0.348 0.390 0.432 0.474 0.515 0.557 0.599 0.641 0.682 0.724 0.766 0.808 0.849

45 0.0200.0620.103 0.145 0.186 0.228 0.269 0.311 0.352 0.394 0.4350.476 0.518 0.559 0.601 0.642 0.684 0.725 0.767 0.808 0.849
50 0.0290.0700.111 0.152 0.193 0.234 0.275 0.316 0.357 0.398 0.439 0.480 0.521 0.562 0.603 0.644 0.685 0.726 0.767 0.808 0.849
55 0.0390.079 0.120 0.161 0.201 0.242 0.282 0.323 0.363 0.404 0.444 0.485 0.525 0.566 0.606 0.647 0.687 0.728 0.768 0.809 0.849

60 0.0520.0920.1320.1720.2120.2520.291 0.331 0371 0.411 0.451 0.491 0.531 0.570 0.610 0.650 0.690 0.730 0.770 0.810 0.849
65 0.069 0.108 0.147 0.186 0.225 0.264 0.303 0.342 0.381 0.420 0.459 0.498 0.537 0.576 0.615 0.654 0.693 0.732 0.771 0.810 0.849
70 0.0920.1300.167 0.205 0.243 0.281 0.3190.357 0.395 0.433 0.471 0.508 0.546 0.584 0.622 0.660 0.698 0.736 0.774 0.812 0.849
75 0.121 0.158 0.194 0.230 0.267 0.303 0.340 0.376 0.412 0.449 0.485 0.522 0.558 0.595 0.631 0.667 0.704 0.740 0.777 0.813 0.849
80 0.162 0.196 0.230 0.265 0.299 0.334 0.368 0.402 0.437 0.471 0.506 0.540 0.574 0.609 0.643 0.678 0.712 0.746 0.781 0.815 0.849
&5 0.2200.2520.283 0315 0.346 0.378 0.409 0.441 0.472 0.503 0.535 0.566 0.598 0.629 0.661 0.692 0.724 0.755 0.787 0.818 0.849
90 0.3120.3390.366 0.393 0.419 0.446 0.473 0.500 0.527 0.554 0.581 0.608 0.634 0.661 0.688 0.715 0.742 0.769 0.796 0.823 0.849
95 0478 0.496 0.5150.533 0.552 0.571 0.589 0.608 0.626 0.645 0.664 0.682 0.701 0.719 0.738 0.757 0.775 0.794 0.812 0.831 0.849
98 0.656 0.666 0.676 0.685 0.695 0.705 0.714 0.724 0.734 0.743 0.753 0.763 0.772 0.782 0.792 0.801 0.811 0.821 0.830 0.840 0.849

What are Event Mean Concentration (EMC) data?

EMCs are available for each land use and they are found in support information and are listed once a
land use is picked. Also a user defined value is permitted. These are average values calculated from
field collected data.



