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In any type of water storage project, evaporation and seepage can be important considerations.  This is true in the design of small farm ponds, waste treatment lagoons, and waste storage ponds as well as large multi-purpose reservoirs.
Four generally accepted methods have been used by researchers to compute evaporation in lakes.  These include (1) water budget, (2) energy budget, (3) mass transfer, and (4) lake-to-pan relations.  The first three of these have certain drawbacks that make them impractical for widespread use.  In addition, these three approaches are applicable only to existing lakes and cannot be used in designing a new impoundment.

The oldest and most frequently used method of estimating lake evaporation is one which employs evaporimeters or evaporation pans.  The pan most widely used is the standard Weather Service Class A pan.  This pan is 4 feet in diameter and 10 in. deep and is placed on a wooden frame so that the bottom is about 4 in. above the ground.  Daily measurements can be made to the nearest .001 inch.

Tables and maps are available which show Class A pan evaporation for the U.S. and for Alabama.  It should not be assumed, however, that the data on pan evaporation also represents the amount of water that will evaporate from a lake or pond.  Research has clearly shown that the evaporation from a pan and from the surface of a reservoir are considerably different.  The cause the water temperature to fluctuate fairly rapidly in response to changes in air temperature and solar radiation.  The large mass of water in a lake together with the stabilizing influences of convection currents and the earth surrounding the lake prevent rapid changes in lake temperatures due to ambient influences.  This is particularly true in large, deep lakes.

Although lake evaporation will be less than pan evaporation, there is a strong correlation between the two.  It has been found that the ratio of annual lake evaporation to annual pan evaporation (the pan coefficient) typically ranges from 0.71 to 0.84 in Alabama.  (See Figure 1.)  This means that about 75% of the annual precipitation falling on a lake or pond will be lost through evaporation.  Putting it another way, a farm pond in the Montgomery area that has no seepage losses will gain about 13 in. per year due to the difference between precipitation and evaporation.

Obviously, seepage losses in farm ponds and lakes cannot usually be neglected.  In fact, the AEFDM has tables that provide for losses due to the combined effect of evaporation and seepage in the design of ponds.
In the case of anaerobic lagoons and waste storage ponds, seepage is assumed to be negligible.  Recent research indicates that anaerobic waste lagoons are effectively sealed within six months of operation – even in sandy soils.  This means that the seepage and evaporation table used for the farm ponds cannot be used for waste storage ponds.

Information on lake evaporation becomes important in planning a waste storage pond.  If such a pond is to hold waste for 90 days, it is advisable to determine the rainfall and evaporation for the worst 3-month period.  Figures 2 and 3 could be used to determine the worst period and to calculate the amount of storage required for direct rainfall on the surface of the pond.  For example, the worst consecutive 90-day period for a waste storage pond in Auburn would be December through February.  Storage required for direct rainfall minus evaporation would be about 10.5 inches.  Therefore, in addition to the volume required for animal waste, rainfall runoff, and other outside sources of water, 10.5 in. should be added to the volume to account for rainfall and evaporation over the pond surface.
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Figure 1.  Annual Participation vs. Annual Lake Evaporation for Alabama
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