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ISSUES

Increase of chemical and physical caracteristics of GW as result of
iIntensive extraction (20 years of investigation);

Natural increase of fluoridated waters (44% of supplied waters contain
3 to 4 mg/l of F) — GW quality change is linked to its extracted volume

Land subsidence (urban areas < 5 cmly);

The water balance has often being the main objective; however, this
does not suffice to gain an understanding of groundwater functioning;

The management of deep aquifer in Mexico is not considered,;

Studies usually ignore vertical ascending flow, it is often claimed that it

IS unimportant.
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Goals

Evaluation of GW flow patterns using environmental isotopes
tracers in parallel with hydrogeological and chemical

characteristics evaluation
Select natural tracers considering GW flow systems hierarchy
Define fluoride functioning in abstracted groundwater
Investigate possible natural fluoride controls

Test the reliability of Li, F and temperature as tracer for deep

groundwater inflow and intensive extraction.
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BACKGROUND

Relation of borehole depth vs GW temperature
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Definition of Recharge

: 6180, 62H in rainfall
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DEFINITION OF RECHARGE:
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Physico-chemical patterns
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Chemical patterns vs 14C activity

0.20 . . : . 0.20 . . - .
; : v i i i i A w7
i b i i ® Mo
B wm-3
< M-15
¥ M-13
O m-14
* Mm-10
+ M5

companent . O

*
0.12 _-Y-.;.,;.e,

Sr(mgll)

0.08 s .........

0.04 -..".“...éu.".h...é....".".;. g e 0.04 - ".h....é.".h..”.?.“....”%.”..s‘“.g..”.“.“

0.00 ; i i i 0.00 ; i .
20 26 3z 38 44 50 20 26 az as 44 50
20 14C activity (pM

T Deep
i i camponent
1.6 - e , .............. Bedianssaniansna Bassieniiniian, , .............

2475000

2470000

2465000

2460000

PR NS S S
. Shallow 2455000

; : v cdmponeht :

0.0 — 13 — T

20 26 3z aa a4 50 20 26 az 38 a4 50
14C activity (pMC) 14C activity (pMC)

Delta 13C(%o)

2450000
2445000
2440000

2435000 o - I AY W 'ﬂ 0
¢ S s

| | |
285000 290000 295000 300000 305000 310000 315000 320000




I > > 1
Late S S I
STABLE ISOTOPES VS 14C Plistocene | §joc | Modern
Holocenge |
-8 | I H T
: : |
_____ Samples Corrected age I
I A Yoo gvolatie morsure (mixing model) Iy — L.
................. v {_hess available moisture I
i an atpr%senl ‘E‘- I
(@ No clear signal = i
® Nodata M-3 6,496 a" 10 H -
3 () Glacial records ) [
= M-5 1,277 = .
M-7 4,975 A1 i
: M-9 2,074 :
.9,000 yr BP. 5 ] 12 1T T
ca.9,000 y . M-10 5,319 : ‘0 180 100
i : L
= M-13 1,093 h4C activity (pMC)
More available moisture ’ 10.00 ] H T = 1 T
e A than at present : H : H I '
v {_hess a‘vai!able moisture M-14 1’400 | '
® @ Nar;]a pr%sen: I i
lo clear signal H
M-15 2,300 ||
‘ () Glacial records j I '
- E .
. £ 1.00 o e
- 3 ] I
1 Present @Medieval Warm . E I i
y temperature Perlod 1 = | |
ca.5,000 yr BP. 5 % v P
— . el '\ Little Ice Age :
L s A 'th:leaat\;:a'!a;gla moisture 5 % 4 ®_' :2%";:; :;:z:r:varmlng I I ;
v Less available moisture H % 40 @ 0.10 T JJ ' 1 T 'I I T
than at present £ = Warming at end i] PAD HG 80 100
® i . Lol T of Younger Dryas : et
g :::::rslgnal 5 £ s 20 "40 acthlty (p c)
. () Glacial racords 1‘ - T Dves : .. HE I :
15,000 " T10000  s000 o i |
L aom Years BP 16 o I-
= 1
212 1 I~
ca.1,000 yr BP. - (I
J ‘ Q - -
Reconstructed moisture status, wetter or drier than I
present, time intervals based on uncalibrated 14C 47 I
(Metcalfe et al., 2000) I
0 T T 1 T I T I T

0 20 40 60 80 100
14C activity (pMC)




CONCLUSION & RECOMMENDATION

v’ Isotopes analyses (6180, 62H, 3H, 14C, 613C) have to be used in
parallel with geochemical and hydrogeological studies to assist in

defining groundwater functioning.

v Groundwater natural tracers (F, Li, temperature), are recommended

as a routine tool for assessing intensive extraction.

v Reliable groundwater conceptual model (which considers the
aquifer units are hydraulically connected) are strongly recommended
to be the routinely required tools for assessing intensive

groundwater extraction.
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