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Eutrophication due to phosphorus inputs is a critical problem in the Newnans Lake basin located 
east of Gainesville, Florida. The watershed is underlain by the Hawthorn Formation, but the 
interaction between the phosphatic clays of the Hawthorn and the surface water is largely 
unknown. Our objective in this study was to investigate the spatial pattern of P loading into the 
lake, and to discern anthropogenic vs. geologic P sources. Despite recent support of the hypothesis 
that geologic P is dominant, there are large and unexplained deficits in lake water and P budgets. All 
of the measurements were taken during a regionally significant drought (2006-2007), and we 
hypothesized that intermediate aquifer seepage into the lake accounts for the lake water deficit 
during base flow conditions, and that the flow is strongly SRP enriched. We began by creating water 
and P budgets for the lake to identify significant inputs and outputs using archival data from the 
SJRWMD for the period of 1998-2008. We then measured groundwater seepage in 14 wells around 
the perimeter of the lake and determined the magnitude and timing of water flow and P loading, 
and whether the source of the P was geologic in origin using natural tracers such as F. We also ran 
transects on Hatchet Creek and Little Hatchet Creek, the two tributaries of Newnans Lake, and 
determined whether the P present in the creeks was geologic in origin and if groundwater seepage 
was occurring. Our results showed a cumulative water deficit of 1.48X10^8 m^3 and a cumulative P 
deficit of 33,281.3 kg. The well study showed a cumulative inflow of water of 140,375 m^3 from 
October 2007-December 2008, which accounted for 0.3% of inflows during that time period. We 
therefore concluded groundwater seepage from the perimeter of the lake is not a significant source 
of water, which also means that it is not contributing large quantities of P into the lake. Other 
possible sources of the deficit include: runoff from ungauged portions of the watershed, 
groundwater seepage from the bottom of the lake, and internal P loading. The results of our 
transect study showed a significant positive relationship between F and P indicating the presence of 
geologic P. We also found longitudinal increases in P and water flow in Hatchet Creek without the 
inflow of tributaries indicating groundwater seepage, but we did not find this to be the case in Little  
Hatchet Creek. The importance of geologic P presents management challenges given the recent 

development of pollutant load reduction goals in preparation for TMDL implementation. 

Understanding the ways in which human activities accelerate geologic P loading, and managing in 

lake processes (e.g. internal loading or groundwater seepage) become potentially more important 

management objectives than identifying and controlling relatively minor direct anthropogenic 

sources. 


