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Aquitards at the Rio Maior Mining Project 
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ABSTRACT 
The planned exploitation of the Rio Maior lignite 

deposits will require a major dew:ltering program involving 
a [hick leaky sand aquifer, and a heterogeneous and 
anisotropic aquitard complex. Diatomite, lignite. and clay 
are the main lithologies found in this aquitard complex. 
Characterization of the sand aquifer was accomplished by 
performing pumping tests with interpretations for steady· 
sute and nonsteady-stare conditions. Aquitards were 
characterized by using both laboratory and field tests to 

determine hydraulic conduetivitr. Fii:ld method's were 
either those commonl" adapted to leaky aquifers using 
water-level data taken from observation wells tapping the 
underlying sand aquifer or those using water-Ievc/ data 
taken from piezometers located at the same distance from 
the pumping well and screened in the aquitard and in the 
aquifer. Field values of hydraulic conductivity arc greater 
than laboratory values. In several piezometers the 
Noordbergum effeet was obsc1;ved during pumping rests. 
Redistriburion of the loads originated by the pumping in 
the underlying sand aquifer is considered to be responsible 
for the revcrse water·le\'c! response in the overlying 
lignire-di:Homite complex. The Noordbcrgum effect has 
some influence in the application of the ratio method. 
On a practical baSIS, it seems reasonable to use the 
Noordbergum effect to compute drawdowns in the 
aquitards, and this leads to somewhat higher values for 
vertical hydraulic conductivities. 

INTRODUCTION 
The Rio Maior basin is located near the village 

of the same name approximately 80 km north of 
Lisbon on the border of the Portuguese Tagus 
Cenozoic basin. The Rio Maior basin has tWO major 
points of economic interest: the occurrence of 
large amounts of very pure siliceous sand used by 
the glass and ceramic industries and the occurrence 
of approximately 35 million tons of lignite coal. 
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The Rio Maior basin is a small graben-like 
depression of Pliocene and Quaternary age. It is 
roughly rectangular in shape and runs northwest 
to southeast. The depression contains sands which 
are overlaid in the most depressed region by a very 
heterogeneous sequence of lignites, clays and 
sands. 

The lignite deposits arc planned to be mined 
to a depth of 120 m. In order to mine the coal at 
this depth, it will be necessary to depressurize the 
artesian water levels in the underlying sand aquifer 
which stand some 70 m above (he future mine 
floor and to dewater the pores in the lignite
diatomite complex itself. 

Dewatering the lignite diatomite complex and 
depressurizing the sand aquifer arc two important 
considerations in the design of the open-cast mine 
and have decisive implications \\'ith respect to the 
economic feasibility of the project. Previous hydro· 
logic studies carried out In the H.io !ltaior area were: 
aimed at the determination of hydrologic 
parameters for the design of the dewatering 
system, and were presented in an unpublished 
internal repon (LNEC, 1980). 

Pumping tests were performed both in the 
sand aquifer and in the lignite-diatomite complex. 
During the tests, water-level measurements were 
taken simultaneously in the sand aquifer and in the 
lignite-diatomite complex. The results of hydro
logic studies and analysis of potentiometric surface 
maps were used to develop a regional flow model 
of the basin and to estimate the amount of 
recharge from precipitation. The amOunt of water 
to be discharged by the dewatering systems also 
was calculated. 

This paper presents results obtained from 
pumping tests which are not very often available in 
literature. namely as regards ficld-checking of the 
Noordbergum effect. the determination of aquitard 
characteristics by the ratio method. and its com
parison with the characteristics obtained by 
laboratory and other field methods. 
















