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Introduction
Sustainable abstraction of groundwater using wells or deep borings, as well as measures for protection and recharge
of aquifers in the required area can be properly applied only after the sufficient assessment of local and regional
hydrogeology. The present hydrogeological assessment was performed in study areas at Sindhupalchok and
Ramechhap. The first study area is hilly landform located in Sindhupalchowk District. It covers the Bansbari area of
Ward no. 12 of Melamchi Municipality. The study area covers an area 11.1 sq. km. The second study area is the
drainage basin of Milti Khola. It includes Phulasi Rural Municipality and Dadhuwa of Ramechhap district (as well as
parts of Melung Rural Municipality in Dolakha district). The study area covers an area 70.7 sq. km.

Objective
This study focuses on identification, systematic classification, and discharge measurement of springs; understanding
of local geology, status of water use; and hydrogeological analysis to prepare the groundwater potential maps and
groundwater recharge potential maps of aforementioned study areas.

Materials and Method
Methodology adopted in the present study have been categorized in five major topics, namely (i) desk study, (ii) field
study, (iii) data analysis, (iv) data synthesis and interpretation and, (v) presentation of results. Information on
location, type and discharge of springs and seepages was collected to prepare spring inventory. The study is mainly
based on the analysis of primary and secondary data in geographical information system (GIS) environment.
Structured mathematical method AHP (Analytic Hierarchy Process) developed by Saaty (1980) has been used to
organize and analyze complex decision making to assign different weightage to the factors which have comparatively
different degree of influence in the occurrence and recharge of mountain aquifer. Soil Thickness Map,
Landuse/Landcover Map, Lithology Map, Lineament Density Map, Slope Map, Aspect Map, Geomorphology Map, and
Drainage Density Map were prepared and appropriate ranking was assigned to them as well as their sub-categories
using Saaty’s 1–9 scale in which a score of 1 represents equal importance of the two parameters, and a score of 9
shows an extreme significance of one parameter compared with the other and vice-versa (Saaty, 1980).
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Results
The study areas have rugged hilly terrain with majority of erosional landforms, the variation in elevation is 780-1700
m and 600-3150 m respectively in Bansbari and Fulasi. Both of the study areas are underlain mainly by gneisses.

Areal coverage of the zones with high groundwater potential, moderate groundwater potential, and low
groundwater potential are 33.14%, 57.63%, and 9.23% respectively in the study area at Bansbari; similarly the areal
coverage is 33.84%, 53.95%, and 12.21% respectively in the study area at Phulasi. The ROC (Receiver Operating
Characteristic Curve) for the groundwater potential shows 0.891 AUC (Area Under Curve) which means that the
prediction rate is 89.1% in Bansbari area. Likewise, the AUC is 0.754 in Fulasi area. On the similar way, maps
delineating the groundwater recharge potential zones were prepared; however, their validation were limited due to
the unavailability of data related to in-situ pumping tests. Finally, on the basis of groundwater potential maps and
groundwater recharge potential maps as well as field evidences, locations for geophysical investigation were
identified.

Way forward
In most parts of both the study areas, there exist issues related to insufficiency of water for drinking as well as
household purposes. For the study areas in hilly region, spring inventory is found to be very useful for the validation
of the groundwater potential map. Boring/well point can be fixed according to the result of geophysical investigation.
Furthermore, the exposure logging/discontinuity survey followed by in-situ Lugeon test is suggested before planning
the aquifer recharge. Management, protection, and systematic distribution of water from existing springs should also
be prioritized for long term use of limited groundwater resource.
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