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Floridan Aquifer System-
Highly Susceptible to Contamination L‘*
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Highly Permeable Surficial material

* Marine Terrace deposits
consisting of highly
permeable sands with
some clays (intermediate
confining unit)

* Elevations range from 24
to 80 ft above sea level

* Mean rainfall =55 in/yr
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Hillsborough River

= Mean annual flow (1939-
2000): 450 cfs
= Interactions between Deeply incised

river and surficial and e | U river Channel
Floridan aquifers L -




i‘ | Vulnerability of ground water
S to contamination

Contaminant Sources
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ﬁﬁ Monitoring Network

jonal e Monitoring wells
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Putting the pieces together

~~.._  Useof multiple chemical tracers and

Vo qcides » geochemical modeling to determine:
fisotopes '

» origin of contaminants in PSW
» movement of contaminants to PSW

» mixtures of water from different
hydrogeologic units in PSW




Assessing Ground-Water Age:
SF, and 3H atmospheric input
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ELEVATION, FT MSL
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SF, and 3H/*He
apparent Ages (yrs)
much younger in
surficial material than
Floridan aquifer
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Lower specific conductance and much
larger open hole in 150-170 ft zone
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Optical Televiewer shots show large openings In




Pesticides detected in public supply well

Concentration, ug/L
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e Atrazine and Deethylatrazine

(CIAT) were detected four times
in water from PSW (TTP-4)

e Concentrations were highest in

' 62SRP POND and surficial well

at this site.
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6 VOCs detected in samples from

public supply well

190 1 Surficial aquifer
- Intermediate
80 | confining unit
_ @ Floridan aquifer
60 | Public Supply Well
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DETECTION FREQUENCY, %

15 most frequently detected
VOCs in U.S. public well samples
{(USGS Circular 1292)



i“‘F Nitrate-N concentrations decrease with
% depth except for public supply well
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NITRATE-N, MILLIGRAMS PER LITER

NO,-N concentrations higher in oxic surficial aquifer system than
anoxic Floridan aquifer with exception of TTP-4 and other wells in

-~
& USGS| 150-160 ft depth zone.



Naturally occurring contaminants in
public supply well reflect mixing of water

10000 ¢
- : (1 Surficial aquifer
g 1000 } M Intermediate confining unit
:.g B M Floridan aquifer
= 100 j 0 Public Supply Well TTP-4
§ _
— 10 ¢
O E
O 1L
c -
S :
E 0.1
= :

0.01 . . . .

*?Rn, As, U, HS, Fe, DOC,
pCi/lL ug/L ug/L mg/L ug/L mg/L



Geochemical Mass-balance mixing
models for public supply well (NETPATH
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Model constraints:
C, S, Ca, Mg, Fe, redox

Model phases:

Calcite, dolomite, gypsum,
pyrite, FeOOH, CH20, CO2




Public Supply well water contains
30-60% water from surficial aquifer
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Conclusions:
Public Supply Well Vulnerability Issues

Combined chemical, geophysical, and modeling

data indicate mixing of water in PSW from surficial
aquifer and Floridan aquifer due to short circuiting of
water through a highly transmissive zone.

» Elevated NO;-N conc. (FAS waters

typically have much lower NO, SECIOTLOE 1o
due to denitrification), o y
e o
_ e et R Ry 1
> Numerous detections of R_.L m.....: r_"f'_-'&{ B s
VOCs, pesticides at low conc. e mﬁj«‘;_‘ s
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> Elevated As, U, %?Rn conc. compared to
water from monitoring wells in the FAS
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