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Table S1. Groundwater potential contamination sources around Paranhos and Salgueiros spring galleries.

Usual Character (after [1])

Potential Groundwater

Category Source Type Point (P); Diffuse (D); Line (L) Inventory Numbers HC(:lit;$j$t:$052:i :?,f;e:]ga)
Sewage network L 107 H
Hospital/Health Clinic P 15,16, 41, 55, 63,73, 74, 83 M
School/Social Care building P 40, 45, 52, 53, 54, 58, 60, 78, 81, 82, 84, 86 M
Urban garbage collection department P 75 M
Urbanisation Ventilation shaft P 18, 19, 23, 30, 31, 32, 67, 68, 93, 94, 95, 96, 97, 98, 99, 102, 103 M
Spring galleries entrance P 24,25,28,29, 34, 35, 69,91, 92 M
Ancient and/or canalized water courses L 106 M
Abandoned building/open country P 37,59, 89 L
On-site sanitation P 9,33 L
Garage P 1,2,3,5,6,8,12,14, 22, 36, 38, 39, 42, 43, 44, 46, 47, 49, 50, 56, 57, 65, 66, 71, 76, H
79, 80, 88
Petrol station P, L 27 H
Metallurgy P 10 M
Industrial Cable wire factory P 13 M
Lamp factory P 48 M
Socks factory P 87 M
Laundry office P 70,72 M
Typography P 77 M
Spring galleries L 104 H
Riding school P,D 4 M-H
Artificial lake P,D 17 M-H
. Cemetery g 64 L
Miscellaneous Kennel P % L
Washing place P 101 L
Old army factory P 51 L
Military headquarters P 62,105 L
Public garden with pond P,D 7 M-H
Agricultural Cultivation field D 100 M-H
Public garden P,D 11, 61 M
Water Production well P 20, 85, 90 M-H
Mismanagement Abandoned well P 21 M-H
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Table S2. AVI parameters used in the surrounding area of Paranhos and Salgueiros spring galleries.
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AROUND 1900

AVI PARAMETERS DESCRIPTION AND CLASSIFICATION

GEOLOGICAL Hydraulic conductivity of unsatured zone, K (m/d) Hydraulic resistance, ¢ (d)
UNITS AND Thickness of unsatured zone, t (m) 4 9 o "y Parameter obtained by the computation of t and K
In the absence of quantitative data for this . . .
HYDROLOGICAL See Depth to groundwater eriod of time. the same order of magnitude (c =t/K). Indicates the approximate travel time for water Jog(0)
FEATURES description for GODS. p . ! R & to move by advection downward through the unsatured &
considered for the present time was assumed. Jone
Alluvia 1 15 0.7 -0.2
Two-mica granite, medium
to fine gFalned, 1 1 12.0 11
predominantly, moderately
to highly weathered
PRESENT-DAY
AVI PARAMETERS DESCRIPTION AND CLASSIFICATION
Hydraulic resistance, ¢ (d)
HYDROGEOTECHNICAL | Thickness of unsatured zone, t (m) | Hydraulic conductivity of unsatured zone, K (m/d) Parameter obtained by the computation of t and K (c =
UNITS See Depth to groundwater Estimated through permeability tests (Lugeon t/K). Indicates the approximate travel time for water to
T ) ) log(c)
description for GODS. and Lefranc) and pumping tests. move by advection downward through the unsatured
zone.
Alluvia 3 1.5 2.0 0.3
Saprolite 3 0.1 30.0 1.5
Gra.mte, medium to fine g 03 267 14
grained, Wys, F12
Gra.mte, medium to fine 1 06 20.0 13
grained, Ws, Fs
Granite, medium to fine 15 0.8 188 13

grained, Wi-, Fi-

References: Around 1900 [2-13]; Present-day [14-22]
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Table S3. GODS parameters used in the surrounding area of Paranhos and Salgueiros spring galleries.

S3 of S8

grained, Wiz, Fi2

semi-confined

AROUND 1900
GODS PARAMETERS DESCRIPTION AND CLASSIFICATION
GEOLOGICAL Groundwater g_y_g:f;tral n Depth to Soil cover
UNITS AND confinement . . L groundwater (i) type
L
HYDROLOGICAL Evaluation based on the hydrological knowledge through ithological chumlcterzzatlo.n based on t he Data obtained from groundwater surveys Characterization based
. ) duguwells and spring galleries descriptions from ) ) )
FEATURES bibliographical data and on the land cover extrapolated o (dugwells and springs) specially those from | mainly on the dugwells
. the late 19th century and the beginning of the ) C
throughout topographic survey from the 19th century. the period 1890-1910. descriptions.
20th century.
Alluvia unconfined alluvial sands <5 coarse sand
and gravels and gravel
Two-mica granite,
medium to fine grained, . . . . X
. semi-confined igneous formations silty sand to
predominantly, . . . 5-20 .
to unconfined to residual soils silty clay
moderately
to highly weathered
PRESENT-DAY
GODS PARAMETERS DESCRIPTION AND CLASSIFICATION
Overlying Depth to Soil cover
strata groundwater (m) Hipe
D . o D ; . yp
HYDROGEOTECHNICA | Groundwater confinement ata Obtﬂ,lmdf rom the log dE?CVIpthVl o ata obtuzne'dfr om geotechnical and Data obtained from the log
. : ) geotechnical and hydrogeological boreholes, hydrogeological boreholes, dugwells, . .
L Evaluation based on typical hydrogeological . ; . description of geotechnical
S ., dugwells and piezometers. Due to the sparse piezometers and springs. .
UNITS cross-section in this area, storage coefficient values o . . . and hydrogeological
. ) availability of water-wells with water level Since water-wells were spatially
obtained through pumping tests, and land cover. . . . . boreholes, dugwells and
records, the water-well logs provided adequate inhomogeneous, interpolation methods . )
. . . . . piezometers and also by soil
information to understand the lithological could not be applied to depth to water maps of the region
sequences encountered above the water table. values recorded in the water-well database. P gion.
fi lluvial
Alluvia unconfined (.covered)/ alluvial sands <5 thin/absent
unconfined and gravels
Saprolite granite, confined/ kaolinitic deposits/residual soils <5 silty cla
Ws to We semi-confined P yeay
- : fi —confi
Gra.rute, medium to fine semi-con ined/ igneous formations/residual soils 5-20 silt
grained, Was, Fio unconfined (covered)
- - fi
Gra.rute, medium to fine semi-confined igneous formations 5-20 silty sand
grained, Ws, F3
- - fi i
Granite, medjum to fine confined/ igneous formations 5-20 thin/absent

References: Around 1900 [2-13]; Present-day [14-22]
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Table S4. DRASTIC parameters used in the surrounding area of Paranhos and Salgueiros spring galleries.
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AROUND 1900

DRASTIC PARAMETERS DESCRIPTION AND CLASSIFICATION

Net Recharge (mm/y)

Net recharge was evaluated

Aquifer media

Hydraulic Conductivity (m/d)

GEOLOGICAL Depth to water (m) o : : o . . Topography (% slope Impact of the vadose o
considering the annual mean Lithological characterization based on | Soil media . ; In the absence of quantitative
UNITS AND See Depth to s . . . . Slope was determined by | zone media . . .
precipitation for the period the duguwells and spring galleries See Soil cover type " . . data for this period of time,
HYDROLOGICAL groundwater S L - topographic See Overlying .
- 1900-1930 and an infiltration rate descriptions from the late 19th description for O the same order of magnitude
FEATURES description for for each unit, considering a century and the beginning of the 20th | GODS cartography from the strata description considered for the present
GODS. PAC UL, consiiering an Ty an gmmng ' 19th century. for GODS. © ° p
environment predominantly rural century. time was assumed.
(i.e., non-urbanized).
. . sand and gravel
Alluvia <15 >255 sand and gravel sandy loam The ratm‘?’ for t.hls with significant <4
parameter is variable .
. silt and clay
- - - since slope values are
Two-mica granite, medium .
to fi ined calculated for each pixel
otme g‘r amed, 9-15 100-180 igneous to weathered igneous silty to clay loam of the ArcGIS raster igneous <4
predominantly, moderately
) dataset.
to highly weathered
PRESENT-DAY
DRASTIC PARAMETERS DESCRIPTION AND CLASSIFICATION
Hydraulic Conductivity (m/d)
Depth to water (m) Net Recharge (mm/y) Impact of the vadose Based on permeability tests
0,
HYDROGEOTECHNICAL | See Depth to Annual rates of net groundwater A—'M,fm M Topography (%o slo - zone media (Luge(.)n and Lefranc) an‘d
. Aquifer media was based on the See Soil cover type Slope was determined by . pumping tests. The locations
UNITS groundwater recharge were derived from . . . L . See Overlying
. . . lithologies and hydrogeotechnical description for topographic maps and O of water-wells were too
description for water-balance models, including characteristics of the defined units GODS digital elevation models strata description sparse to create an
GODS. urban recharge. ' ' & ’ for GODS. °p
interpolated map of
hydraulic conductivities.
sand and gravel
Alluvia 1.5-4.5 >255 sand and gravel thin or absent with significant <4
. . silt and clay
Saprolite granite The rating for this
Wpto w & ’ 1.5-4.5 50-100 very weathered igneous clay loam parameter is variable silt/clay <4
G:anite 6medium to fine since slope values are
raine d, Was F 4.5-9 100-180 weathered igneous silty loam calculated for each pixel igneous <4
é m . 4;;', Ht G of the ArcGIS raster
rantte, medium to fine 9-15 180-255 igneous loam dataset. igneous <4
grained, Ws, Fs
Granite, medium to fine 9-15 180-255 igneous thin or absent igneous <4

grained, Wi, Fiz

References: Around 1900 [2-13]; Present-day [14-22]
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Table S5. SINTACS parameters used in the surrounding area of Paranhos and Salgueiros spring galleries.
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AROUND 1900

SINTACS PARAMETERS DESCRIPTION AND CLASSIFICATION

Infiltrazione

Conducibilita

Superficie topografica

weathered

GEOLOGICAL Soggicenza (depth to . Tipologia della cobertura Acquifero (satured (hydraulic :

(effective Non saturo (unsatured zone . . . (topographic surface
UNITS AND groundwater) (m) infiltrati t i it (soil/overburden zone characteristics) | conductivity) (m/s) | o

infiltration) mmzy T 10on pacity ) . . . . . p ) ( )
HYDROLOGICAL See Depth to a1 atienuiation capac attenuation capacity) See Aquifer media See Hydraulic opel o

See Net Recharge See Impact of the vadose zone . - . See Topography
FEATURES groundwater . . D See Soil cover type description for conductivity o

. description for media description for DRASTIC. . . description for
description for GODS. description for GODS. DRASTIC. description for
DRASTIC. DRASTIC.
DRASTIC.
coarse to medium-fine alluvial coarse to
Alluvia <2 250-300 deposit sandy loam medium-fine <5 x10-°
P alluvial deposit The rating for this
parameter is variable
Two-mica granite, since slope values are
medium to fine calculated for each
i fi 1 i i

gramed,. 10-15 100-200 fissured plutonic rock silty to clay loam issured plutonic <5x10-° pixel of the ArcGIS
predominantly, rock raster dataset.
moderately to highly
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Table S5. SINTACS parameters used in the surrounding area of Paranhos and Salgueiros spring galleries (continued).

PRESENT-DAY
SINTACS PARAMETERS DESCRIPTION AND CLASSIFICATION
Soggicenza (depth to Infiltrazione ) . . M Superficie topografica
oundwater) (m) (offecti Non saturo (unsatured zon Tipologia della cobertura | Acquifero (satured (hydraulic N caphi
HYDROGEOTECHNICAL | Srounawac .e .ec 1V.e oS u. I . eczone (soil/overburden zone characteristics) conductivity) (m/s) opo -
See Depth to infiltration) (mm/y) | attenuation capacity) . . . . . surface slope) (%)
UNITS attenuation capacity) See Aquifer media See Hydraulic
groundwater See Net Recharge See Impact of the vadose zone . - o See Topography
. . . D See Soil cover type description for conductivity L
description for description for media description for DRASTIC. description for GODS DRASTIC description for description for
GODS. DRASTIC. DRASTIC. DRASTIC.
Alluvia 25 250-300 coarse to med1um.-f1ne alluvial thin or absent coarse toA med1um.-f1ne 5 %10
deposit alluvial deposit . .
Saprolite eranite The rating for this
Wpto W 8 ’ 2-5 50-100 plutonic rock clay plutonic rock <5x 10" parameter is
5 6
Granite, medium to fine variable since slope
L 5-10 100-200 fissured plutonic rock silty loam fissured plutonic rock <5 x10° values are
grained, Was, Fi2
Granit Jium to fi calculated for each
ran Z’ rvrile ;um e 10-15 200-250 fissured plutonic rock loam fissured plutonic rock <5x 10 pixel of the ArcGIS
érami . 3;1 - 2 —rv raster dataset.
ranie, medim fo fme 10-15 200-250 fissured plutonic rock thin or absent fissured plutonic rock <5 x10°
grained, Wi-, Fi
References: Around 1900 [2-13]; Present-day [14-22]
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