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Litology
j Qtrl:Alluvium in older river terraces SYMBOLS
QATERNARY Qt1:Alluvium in older river terraces Fault
D Qple:Conglomerate .
_ Nge2:Fine - coarse grained conglomerate s Rt

¢ Ng c,s,m:Conglomerate, unconsolidated sandstone

NEOCENE e Dam Site

-7 Ngm,c:Marl and Conglomerate
‘ | Ngcl:Fine — coarse grained conglomerate r—_] Pesarvior
—. Em,s,sh:White marl, sandstone and minor shale b
" Fsh:Pale tufficeous shale HHHHI“ cliff
PALEOCENE W Et: Green tuft 1
Ettsh:Green tuff and pale tufficeous shale
- Et,sh,s: Green and pale tuff

TRIASSIC TRes,sh:Dark red sandstone and shale
[‘_ % -1 TRe:Pale dark gray thin and medium to thick bedded limestone and dolomite
T D-C-ld:Dark gray thick bedded to massive dolomite
DEVONIAN L;] D-C:Thin to thick bedded limestone
- Ebt-sh,l,d:Red shale, limestone and dolomite
CAMBRIAN | Ebi-shs:Red, green and gray shale
- Ebtl,d:Dark gray thick bedded to massive dolomite
_l Ebt:Red and green shale, limestone, dolomite
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Abstract

Damghan dam is an embankment dam (earth dam or rock-fill dam) with impermeable clay core
that constructed on the Ali spring’s river with a reservoir’s volume of about 21 Mm3. Right and
left abutments of the dam construction are situated on the Erika Triassic limestone and
Pleistocene conglomerate and shale, respectively. The exposed of springs in downstream on
the right abutment structure is one of the main important issues in Damghan dam site. In this
study, the origin of downstream springs and seepages, possible hydraulic connection between
the reservoir and downstream springs and also probability potential leakage direction were
studied using geological, geotechnical, hydrogeological and hydrogeochemical investigation.
Geological conditions, hydraulic data and hydrochemical results indicate that the hydraulic
relationship is exist between the dam reservoir and right abutment downstream springs. Based
on one year water budget calculation, the groundwater balance in the right abutment was
negative. So, the limestone formation above the springs can’t provide alone the total
downstream spring’s discharge volume. Therefore, some of discharge water from the
downstream springs and seepages must be supply from another source, which this potential
source could be the dam reservoir. Given the amount of leakage in the downstream, the volume
deficit of the reservoir is higher than expected, indicating that the water of reservoir also leak
from other paths through the joints and cracks or hidden fault. Geotechnical results indicate the
existence of a crashed zone with large fractures and high permeability in the right abutment,
which is the main potential leakage zone. Finally, with regard to above results and
hydrogeological conditions of Damghan dam site, seepage and leakage of water most probably

occurs through fractures on the right abutment and also below the dam foundation.

Keywords: Damghan dam, seepage and leakage, hydrogeology, hydraulic connection,

Geotechnical.
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