


Figure 4 shows the amount of cold-pool change for 25 
years of observations. It is worth noting that the fraction 
of release from the cold pool affects the cold storage by 
heat exchange. For example, if we assume that only 90% 
of the release was from the cold storage and the rest was 
from the warmer layer, then the loss of cold storage by 
heat exchange was about 250,000 AF in 2004. 

Projections of cold pool depletion can be made using 
this formulation. For example, Lake Lanier experienced a 
decline in total storage of 340,000 AF from June 1 to No-
vember 30, 2007 (from a surface elevation of 1067.2 to 
1051.8 ft). The total loss of cold pool storage could be 
approximately 600,000 AF, assuming a worst-case loss by 
heat exchange of 200,000 AF. 

In the early summer of 2007, the top of the cold pool 
lay at approximately 1030 ft. If 600,000 AF of total cold-
pool loss were experienced, the top of cold pool at the end 
of fall could be at approximately 984 ft. This would be a 
mere twenty feet above the penstock elevation. 

Over the last three decades, the cold pool tended to lie 
between 30 and 80 ft below the lake surface, with an aver-
age depth of 41 ft. If Lanier had a lower surface elevation 
(e.g. 1050 ft) in early summer of 2007, then the top of the 
cold pool would be at 955 ft toward the end of fall. This 
assumes that the reservoir would lose the same storage 
volume, and the cold pool starts the summer at 41 ft below 
the surface. If this had been the case, then the cold pool 
would be nearly exhausted, and releases from the warmer 
pool would constitute a large fraction of the total release, 
potentially causing devastating harm to the fish hatchery 
and the trout fishery in the Chattahoochee River down-
stream of Lake Lanier. 
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Figure 4. Change in cold-water storage due to heat 
exchange. 

CONCLUSIONS 
 
Increased utilization of reservoir storage during pro-

longed droughts may have unintended environmental and 
economic consequences. While reservoir management 
strategies have been developed for maximizing social and 
environmental benefits, these policies are only optimal if 
all appropriate impacts have been identified. This paper 
presents data and analyses that indicate that important 
downstream aquatic habitats could be adversely affected if 
appropriate reservoir management actions are not consid-
ered. 

Specifically, we show that the depletion of the cold-
water pool within the hypolimnion of Lake Lanier has the 
potential for exceeding maximum tolerable water tem-
peratures for fish species below Buford Dam. Because the 
volume of cold water within the reservoir is finite, low 
lake levels coupled with increased discharges during 
droughts may diminish the volume of cold water within 
the reservoir to the point where elevated thermal dis-
charges from the reservoir could reach lethal levels, caus-
ing significant diminution in fish populations, as well as 
the number of river miles with suitable habitat for cold-
water fish. 

A water-budget analysis was used over a 25-year pe-
riod from 1980 to 2008 (with three missing years due to 
insufficient sampling) to estimate the loss of the cold-
water pool. The calculated loss using the water budget 
was compared to observed changes in cold-water volume 
using lake water temperature measurements, and shown to 
substantially differ in some years. This discrepancy is at-
tributed to heat losses (or gains) due to thermal exchanges.  

In worst-case scenarios, the combination of low lake 
levels and elevated discharges could result in elevated 
temperatures of lake releases in the fall, (therefore, threat-
ening the unique fisheries habitat downstream of Buford 
Dam.) 

 

119


