% A Seven-Year Major and Trace Element Study of Rain Water in the
Barcés River Watershed, A coruna, NW Spain

THE UNIVERSITY
OF A CORUNA

Phone: +34-981-167000
Fax: +34-981-167170
8 _maiil: jose.cereijo@udc.es

J.L. Cereijo Arango, R. Juncosa Rivera & J. Delgado Martin,
Civil Engineering School - University of La Corufia
15192 La Coruiia, Spain

gasNatural *k
fenosa

Limeilsa

Lignitos de Meirama Sociedad Angnima

2 Water & Environment
@/ Engineering
l Group

LOCATION AND STUDY ZONE

Limeisa company has exploited the brown lignite deposit located in the village of Meirama (Galicia, NW Spain) during the period 1980 — 2007,
extracting approximately 3000 tons of lignite per year. Once mine activities finalized, the flooding was chosen as method of environmental restoration.
the resulting has been a hole filled with water pumped and diverted during the operation period, generating a pit lake.

Bl In April 2008 the monitoring of filling water chemical quality was begun in order to know the water quality of the future pit lake. At this moment an
extensive sampling campaign began. It was sampled surface water that flow into the lake, groundwater and rainwater.
Rainwater is the net contributor to the lake and is the essential contribution of surface waters and those that run through the subsurface environment.
For this reason, it is considered of interest to evaluate the chemical composition of bulk deposition collected monthly at a point located inside the
perimeter of the mine. Study of the chemical quality of these waters is particularly relevant, due to the lake, is located in the headwaters of Barcés river.

This river and Mero River, converge in Cecebre Reservoir (23 hm3) which provides water to the metropolitan area of A Corufia (400,000 inhabitants).
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limestone that it is used frequently in agriculture in Galicia to neutralize the soil. K* is an anthropogenic
component that could be attributed to the fertilizers used in agriculture, as well as the ash generated from the
combustion of lignite at the power plant.

NO; and NH,* are anthropogenic components attributed to the use of fertilizers and combustion processes,
which in the case of ammonium can be Increased by the presence of animal feces, farming...

SO,% presents an anthropogenic contribution close to 65%, resulting probable of SO, emissions from the
Meirama power plant. The remaining 35% comes from seawater.

Finally SiO, is linked to Ground dust.

ATMOSPHERIC DEPOSITION

This study covers from May 2009 to January 2014. During this period bulk deposition was collected monthly, always the last day of each
month. Samples collector tank is located into Limeisa mine Area, on a point with UTM coordinates 545200E, 4783303N, and 340 meters
above sea level. We have studied chemical composition of bulk deposition and we have measured major and trace elements.

Graphs above shows some of more interested parameters that we have measured around all the study period. We can see that the high
concentrations usually appears at dry periods. Furthermore acid rain events (pH > 5.6) throughout the study period were not very frequent,
because approximately 80 % of the samples presented values above 5.6.

VOLUME-WEIGTHED MEAN CONCENTRATION OF MAIN COMPONENTS

NO; c Na Ca 26t
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2.36 0.39 7.40 4.72 0.94 " Mg 158.07
3.02 0.52 4.51 4.58 1.39 it 10.00
2.77 0.55 8.37 4.50 1.54 a NH4 41.84
2.76 0.25 6.65 5.13 1.83 uF 44.94
« Atmospheric deposition study of acid components shows that deposition of SO, and NO; has decreased udl A
compared to that observed in similar studies realized in 2002, that obtained deposition values of SO, in the m SO4 173.72
range 2.5 -5 g-year/m? and NO,deposition in the range 1 - 2.5 g-year/m? NO3 56.24
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« Table above shows v.w.m. of main components of bulk
deposition, for all the study period.

« Graph shows main composition of bulk deposition in % for all the
study period, calculated using the v.w.m.

Relationship between concentrations of .
various ions in bulk deposition and rainfall
has shown that when volume decreases
concentrations tend to increase to keep

Volume-weighted means (v.w.m.) were calculated to obteing the
main composition of bulk deposition, according to:
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