


Chattahoochee basins were obtained from Georgia De-
partment of Natural Resources (1997) and the values for 
the acreages of non-mainstem reservoirs and impound-
ments were obtained from Mary Davis (personal commu-
nication) and used as support material in producing UGA 
River Basin and Policy Center Report (2002).  

An estimate of total evapo-precipitation loss in the ba-
sin was developed by multiplying surface area of the fed-
eral reservoirs in the basin by the evapo-precipitation loss 
for the federal reservoirs in the basin and to compute the 
total surface area acreage of these reservoirs.  Next, the 
total surface area of all impoundments in the basin was 
compared to the surface area of the known reservoirs and 
the amount of loss was increased by this factor (68%).   

In reviewing the average monthly evapo-precipitation 
losses from impoundments in the ACF basin it can be seen 
that at average conditions the losses from the four largest 
mainstem reservoirs range from an average of 269 cfs/day 
to nearly 550 cfs/day between April and October.  The 
time frame showing the greatest evapo-precipitation losses 
coincide with both the spawning season in the Apalachi-
cola River and the low-water season.  If the total for all 
mainstem, tributary and off-stream impoundments is con-
sidered this total increases from nearly 453 cfs/day to over 
900 cfs/day.  Note that losses from off-stream impound-
ments may not directly effect streamflow all of the time, 
but they can prevent runoff water from reaching tributary 
streams during times that the ponds are refilling to com-
pensate for evaporative losses.  

In reviewing the average monthly evapo-precipitation 
losses from reservoirs and impoundments in the ACF ba-
sin it can be seen that at average conditions the losses 
from the four largest mainstem reservoirs range from an 
average of about 269 cfs/day to nearly 550 cfs/day be-
tween April and October.  The time frame showing the 
greatest evapo-precipitation in 1999, values also increased 
but in a very different manner.  Total losses were greater 
in the later summer months than in the spring and early 
summer months.  These losses are affected by the timing 
of precipitation events because the values reflect the net 
difference between evaporative losses and precipitation 
gains in the reservoirs. 

Therefore, it is concluded that some of the cumulative 
deficit for observed flow and precipitation during the his-
torical drought events can be explained by evaporative 
losses from reservoirs and impoundments in the basin 
which existed in the later data set but not in the earlier 
data set.  
 

3) Land use changes 
Since the mid-1950s there have been major land use 
changes in the ACF basin.  Doing a detailed analysis of 
these changes is beyond the scope of this paper.  Never-
theless, these land use changes undoubtedly would have 

changed the relationship between runoff from rainfall and 
measured river flows. 

 
4) Changes in seasonal and/or geographic patterns 

of rainfall distribution 
Another possible cause of the disparity in the relationship 
between cumulative flow and precipitation is changes in 
the seasonal and/or geographic patterns of rainfall distri-
bution.  Table 5 summarizes the average basinwide rain-
fall above Jim Woodruff Dam in twenty year increments 
from 1922 to 2000.  This table suggests that the most re-
cent period (1981-2000) may have received more 
fall/winter rainfall and less spring/summer rainfall than in 
the 40 years prior to 1960.  However, a much more de-
tailed analysis (which is beyond the scope of this paper) 
would be necessary to make any definitive conclusions. 

 
5) Summary of changes 

This analysis indicates that upstream depletions from con-
sumptive withdrawals and reservoir evaporation have re-
sulted in the Apalachicola River experiencing more severe 
hydrologic droughts during less severe climatic drought.  
To further illustrate this conclusion, two model runs of 
simulated flows are compared for 1955 (Figure 4) and 
1956 (Figure 5). Both models runs use the ACF STELLA 
model with Interim Drought Operations guidelines to 
manage the reservoir system.  In each figure, the blue line 
shows modeled flows with no consumptive demands and 
evapo-precipitation gains or losses, and the red line shows 
modeled flows with year 2000 demands and evapo-
precipitation gains/losses from the four largest Federal 
reservoirs.  From these figures it can be seen that flows at 
the Chattahoochee gage are substantially reduced with 
increased consumptive withdrawals and evaporation 
losses, especially in the summer months. 
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Figure 4. Comparison of flows at the Chattahoochee 
gage on the Apalachicola River with 2000 demands 
and with no demands or evapo-precipitation depletions 
for 1955  
 

239



0

5,000

10,000

15,000

20,000

25,000

30,000

Jan-56 Mar-56 May-56 Jul-56 Sep-56 Nov-56

FL
O

W
 (c

fs
)

modeled flows - no demands

modeled flows - 2000 demands

 
Figure 5. Comparison of flows at the Chattahoochee 
gage on the Apalachicola River with 2000 demands 
and with no demands or evapo-precipitation depletions 
for 1956  
 
 

CONCLUSIONS 
 
As was noted above, this analysis indicates that up-

stream depletions from consumptive withdrawals and res-
ervoir evaporation have resulted in the Apalachicola River 
experiencing more severe hydrologic droughts during less 
severe climatic drought.  The issue of consumptive de-
mands and evaporative losses affecting flows is also rele-
vant to the recently adopted methodology used by the 
Corps of Engineers in managing the federal reservoir sys-
tem.  As noted earlier, in these operations local inflow 
plays a significant role in triggering reservoir operations.  
Local inflows however are actually net local inflows, not 
gross local inflow.  Because of difficulties in gaging local 
inflow, the Corps of Engineers calculates this value by 
using measure outflow values and reservoir elevations.  
As noted above, the problem with this approach is that net 
local inflow not only accounts for streamflow into the res-
ervoir, but also includes consumptive withdrawals and 
evaporation from the reservoirs.   

Consequently, if consumptive demands and/or evapo-
ration losses increase substantially and decrease the local 
inflow, the response of the new guidelines is to lower re-
leases from the reservoirs if prescribed thresholds are ex-
ceeded.  If cumulative storage in the basin is depleted be-
yond a prescribed threshold the reservoir management 
guidelines call for a reduction in minimum flow require-
ments for the Apalachicola River, but not any reductions 
in consumptive withdrawals.  Therefore, the new opera-
tion guidelines provide little incentive for upstream inter-
ests to conserve water, constrain their consumptive de-
mands, or avoid new reservoir construction (to limit future 
evaporative losses).   To develop equitable management of 
water across all water users, the use of local inflows as a 
trigger for reservoir releases should be changed to a meth-
odology that more accurately reflects depletions from the 
system and provides a mechanism for management actions 
that address reductions throughout the basin. 
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