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Groundwater is a major source of supply in most African countries including Cameron.
While Cameroon is gifted with numerous water resources, which are heavily dependent
upon by the increasing population (especially for domestic and agricultural purposes),
they have been poorly characterized in terms of drinking and irrigational quality,
geological and anthropogenic controls, recharge (renewability) and response to
seasonal climatic variations. Accordingly, this study utilizes hydrochemical (major
ions), stable isotope (6 '"0 and §D) and environmental tracer (CFCs, SF, and °H) data
to address the aforementioned concerns for the first time in water resources (rainwater,
surface water and groundwater) of the Ndop plain and Bamenda Highlands (North West
Cameroon). The study involved sampling of 101 surface water and groundwater sources
during the dry season (January 2012) and 29 groundwater samples during the rainy season
(September 2012) in the Ndop plain. Eighteen normal springs and 6 soda springs were
sampled from the Bamenda Highlands. Forty—four monthly rain samples were collected
from 4 installed weather stations in the four localities from January to December 2012.
The collected samples were analyzed for physical parameters, major ions, stable
isotopes and environmental tracer gases

The ma jor ion concentrations of surface water and groundwater in the Ndop plain were
within the WHO guidelines for drinking water. The groundwater, which was mainly Na—HCO,
and Ca-HCO,, is evolved rainwater (Ca-Mg-S0,~C1) in the area. The groundwater is of
low salinity and sodium hazard class; hence, suitable for irrigation. Major controls
on water chemistry were silicate weathering and cation—exchange of Na' in rocks for

Ca*" in solution; there was no significant effect from anthropogenic processes.



For the first time, a baseline stable isotopic and Cl  data of precipitation for
future hydrological and climatological studies has been made available in the Ndop
plain (North West Cameroon). The average § 0 and 6D relationship for all the 11
monthly rain samples gives the following regression line that represents the Ndop
Meteoric Water Line: 6D = 7.936 ™0 + 13.26 (R*=0.99) with a similar slope to the
Global Meteoric Water Line (GMWL). The average 0 '®0 and 6D in precipitation, which
show an amount effect, vary widely from +3.86 and +38.62 %o in January (peak of the
dry season) to —7.98 and —53. 18%o in September (peak of the rainy season), respectively.
The Atlantic Ocean and inland recycled vapor contribute 75 % and 25% moisture,
respectively, to rainfall in the Ndop plain.

Groundwater in the Ndop plain, which was of meteoric origin, is rapidly recharged
after rainfall by direct heterogeneous mechanism through minor openings 1in
unconsolidated sediments. Approximately 20% of the annual precipitation of 1540 mm
(mainly by May—June rainfall) recharges the groundwater, indicating high annual
recharge (312 mm/yr). This high amount of recharge is suitable for development of the
groundwater resource for agriculture. The qualitative recharge period is estimated
between 1980 and 1990 with a mean residence time of 27 years.

Groundwater in the Ndop plain shows a negligible seasonal effect on groundwater
chemistry and order of major ions abundance. The major controls on groundwater
chemistry in both seasons are silicate mineral dissolution and cation—exchange.
Similarities in 0 "0 and & D of same groundwater from both seasons indicate consistent
recharge and quality throughout the year. The groundwater is resilience to modern
short—term seasonal climatic variations. Nonetheless, with increasing population,
controlled groundwater abstraction is recommended.

For the first time, an annual baseline dataset on the physico—chemical composition
of rainwater at the Bamenda Highlands has been provided and used to determine the origin
of chemical elements, their monthly contributions and suitability of the rain for
drinking-water. Rainwater chemistry in the Bamenda Highlands, which is a Ca—Mg—S0,~Cl
type, 1s mainly controlled by terrigenous dust from Saharan and Sahelian arid dusts
and biomass burning. The contribution from all sources is significant in the light
showers of pre—monsoon and post—monsoon than in the heavy monsoon rains. The rainwater
is considered potable based on the WHO guidelines
Stable isotopes indicate that normal and soda springs are of meteoric origin with rapid

heterogeneous recharge after precipitation at different altitudes. Spring water



dating at the Bamenda Highlands revealed young (post—1957) and old (pre—-1957) apparent
ages of normal and soda springs, respectively. The low total dissolved solid (TDS)
and short residence time of normal springs indicate short circulation in the shallow
aquifer, low water—rock interactions and a renewable resource. Terrigenous origin of

SF¢ makes it an unsuitable tracer of groundwater in the region.
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