Asese hydrogeological study – update, March 2012

Since undertaking the hydrogeological study for a proposed borehole on the Asese Peninsula, Granada for the
social housing project proposed by SIFT, new information from a borehole recently drilled in the community of
El Diamante has become available which affects the conclusions of the original study. At the time of the original
study, no data was available on the water quality of the principal aquifer and the only water quality analysis
included was from a shallow well on the project site. The new drilled well in El Diamante is around 100 feet
deep and may therefore be representative of the major aquifer at the proposed project site. A sample was
taken from this well in March 2012 and analysed for some basic physico-chemical parameters:
pH
Conductivity
Hardness
Alkalinity
Chloride

6.71
2,430 µS/cm
190 mg/l as CaCO3
420 mg/l as CaCO3
350 mg/l

Total Dissolved Solids (TDS), as estimated from conductivity, are around 1,200 mg/l which is too high for the
water to be considered suitable for drinking. This is not so much a health issue as a matter of taste. The
Nicaraguan standards for drinking water specify maximum TDS of 1,000 mg/l and a maximum chloride
concentration of 250 mg/l. The well in El Diamante is not used for drinking.
The water quality map presented in the original hydrogeological study did not indicate that groundwater on the
Asese Peninsula would be unsuitable for drinking as it is shown as being of calcium bicarbonate or calcium
magnesium bicarbonate type with a TDS of less than 500 mg/l:

Drilled well at school, El Diamante
Proposed well on project site

However, as the original study stated:
“It is important to note, however, that poorer quality water exists in the area to the north and to the
south-west of the peninsula due to upwelling waters of Cl-Na type at both Laguna de Apoyo and
Volcán Mombacho…
… Since groundwater flow is generally from the south-west to the north-east in this area, a
‘contaminant’ plume of Cl-Na water exists, flowing from the north-east side of Laguna de Apoyo
towards Granada. This gives rise to elevated TDS values (>1000 mg/l) and high chloride
concentrations in groundwater in parts of Granada. Similarly, groundwater flowing towards the
north-east from Volcán Mombacho is of HCO3-Cl-Na type with TDS values in excess of 500 mg/l.
Whilst groundwater in the peninsula of Asese itself is shown as being of suitable quality for potable
use, it is unlikely that much data exists for this area and it is probable that water quality
assessments are based on samples of surface water or shallow groundwater, if on any sampling at
all. There is a risk that at depth beneath the peninsula of Asese, groundwater is affected by this
‘plume’ and that water abstracted from a deep borehole may not be suitable for drinking due to
high concentrations of chloride.”
From the sample taken from the new well in El Diamante, it is possible to determine the water type:







Chloride: 350 mg/l is equivalent to 9.9 meq/l.
Alkalinity: 420 mg/l as CaCO3 is equivalent to 8.4 meq/l as bicarbonate, since at pH 6.71, the carbonate
ion is likely to be virtually absent.
Hardness: 190 mg/l as CaCO3 is equivalent to a maximum of 3.8 meq/l of calcium + magnesium (if all
hardness was due to calcium).
The sum of chloride and bicarbonate is 18.3 meq/l which, together with any sulphate present, must be
balanced by the cations.
Since the total of calcium and magnesium is only 3.8 meq/l, at least 14.5 meq/l must be present as
sodium and/or potassium. Sodium is likely to be much higher than potassium.
The water is therefore most likely to be of Na-Cl-HCO3 type.

On the hydrogeochemical map, two distinct contaminant plumes were identified, one of Na-Cl type from Laguna
de Apoyo and the other of HCO3-Cl-Na type from Volcán Mombacho. It is not entirely clear from the above
analysis which of these is more likely to be affecting the water in the well at El Diamante. The dominant ions are
Na and Cl, which is more consistent with the water from Laguna de Apoyo, but the moderately high levels of
HCOs suggest that this water might be affected by the plume from Volcán Mombacho. If the water at El
Diamante is affected by the chloride water from Laguna de Apoyo, it is possible that the proposed borehole site
might still be just outside this influence of this plume. However, if the water at El Diamante is affected by the
plume from Volcán Mombacho, there is virtually no chance that the proposed well would be unaffected. Either
way, it is clear from this new information that there is a high risk that water from a deeper borehole at the
project site would be unsuitable for drinking. Given the complexity and cost of the proposed borehole
(complicated further by the risk of overflowing artesian conditions), it is recommended that an alternative
solution be sought to provide water for the proposed housing project.

Alternative sources of water
The original hydrogeological study proposed that a borehole be drilled because it was seen as the best option to
provide a source of clean water (less vulnerable to pathogenic contamination) whilst addressing the concerns of
MARENA with respect to the potential impact of an abstraction on the wetland within the project site. Since this
option is no longer viable in the light of the new information described above, an alternative solution must be
proposed. It should be noted, however, that no alterative solution is likely to be entirely satisfactory from all
points of view, since these options were all considered and rejected at the time of the original study. The
following table lists the alternative options with their advantages and disadvantages. No specific
recommendation is made because the selection of the preferred option will depend on balancing the need for
an adequate water supply (in terms of quality and quantity) with potential environmental impact and cost. It is
recommended that a decision is taken after consultation with all stakeholders (beneficiaries, SIFT, MARENA,
ANA, Alcaldía, etc). Note that no specific calculations or designs have been undertaken to support the
evaluations below. The advantages, disadvantages and costs of each option are based on experience of similar
projects and professional judgement.
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