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Fig. A1: Agrochemical concentrations (µg/L) in water, including surface water and well data vs. schematic lithological depth profile, modified from (Giacobone et al., 2022). Numbers left of the log are sample depths in m, numbers within the log mark proposed lithological variations, and bold dots are the number of sample/borehole sites per depth. Horizontal bars at the bottom show range of agrochemical concentrations measured per molecule type. Vertical red lines and red symbols in profiles depict samples with values below LOQ yet larger than LOD. Grey transparent rows highlight depth levels for maximum detection values for synthetic molecules in water above and below surface.
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Table A1: Tritium analysis
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Table A2: Field and chemical analysis data. S1 and S2 are surface stream water samples. W.D. and W.T. are well depth and water table in metres, respectively. Borehole data vertically arranged with increasing depth. Bold numbers for artesian boreholes and positive sign under W.T. indicate measured hydraulic head above surface. Gray and green shades highlight relative higher values for each parameter for three different unconfined aquifer depths: top of unconfined (W.D. 3 and 4m), 12 m and 18 m b. s.
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Table A3: Agrochemical detections vs. sampled sites arranged with increasing depth from unconfined to confined aquifers. Each sample site is a different borehole from Fig. A1. In the article, W.T. and W.D. are water table and well depth both in meters below surface. Samples sites in ascendent order respect to w. t. thickness for unconfined data. Bold numbers for artesian samples, positive sign indicates piezometric level above surface. Colour codes identify the maximum concentration value detected for each molecule within four sample groups - surface channelled water (blue) and groundwater sampled below shallow (grey <1 m), intermediate (orange – i.e., approx. 1 m) and deep (green > 2 m) water table, respectively. Up to 16 different molecules were detected in a single borehole (G7). Confined groundwater records detections at 100% of measured sites, however the number of different molecules is relatively lower than unconfined groundwater samples (up to 8 agrochemicals within artesian bore samples). The following synthetic molecules with no detection values were also tested in all sampled waters: Metomile, Imazapyr, Dimethoate, Imazapir, Aldicarb, Dichlorvos, Carbofuran, Carbaryl, Metobromuron, Malathion, Epoxiconazole, Triticonazole, Flurochloridone, Chlorpyrifos-Methyl, Metconazole, Kresoxim Methyl, Diazinon, Chlorpyrifos, Tetramethrin, Allethrins and Pendimenthalin.
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Table A4: Radiocarbon results
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Table A5: Stable isotopes results
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Table A6: Calculation values for box and whiskers presented in figure 3 in the manuscript with min/max, median, 1st and 3rd quartiles range for sample data from S = surface water channel, A = unconfined aquifer, A1/A2 = unconfined aquifer with w. t. < 1m > b. s., respectively, B= confined aquifer. Units of measurements for each data set (e.g., TU) are expressed above in table A2.

	Agro Type
	Compound
	Chemical Group
	S
	
	 A1
	
	A2
	
	B
	
	
	

	 
	 
	 
	Median 
	Range
	Median 
	Range
	Median 
	Range
	Median 
	Range
	LOQ 
	LOD 

	
	Gliphosate
	Organophosphonates
	0.23
	(0.21/0.25) 
	3.01
	n1
	0.48
	(0.48) n1
	
	
	0.1
	0.05

	
	AMPA*
	Organophosphonates
	1.56
	(1.24/1.88)
	36.72
	(3.84/69.6) n2
	0.44
	n1
	4.93
	n1
	0.15
	0.08

	 I
	Imidacloprid
	Neoniclotinoid
	0.012
	(<0.008/0.012)
	0.029
	(0.014/0.029) n3
	0.018
	(0.008/0.018) n3
	<0.008
	n1
	0.008
	0.003

	
	Imazaquin
	Imidazolinone
	
	
	0.0020
	n1
	<0.001
	(<0.001) n3
	
	
	0.001
	0.0003

	
	Ametryn
	Triazine
	0.003
	n1
	
	
	
	
	
	
	0.0003
	0.0001

	
	Tebuconazole
	Triazol
	0.008
	(0.005/0.08)
	<0.005
	n1
	
	
	
	
	0.005
	0.002

	
	Atrazine
	Triazine
	0.074
	(0.045/0.102)
	0.017
	(0.005/0.051) n4
	0.005
	(0.003/0.032) n8
	0.002
	(0.002/0.003) n2
	0.0004
	0.0001

	
	Atz-(HA)**
	Triazine
	0.045
	(0.027/0.063)
	0.036
	(<0.009/0.036) n3
	0.028
	(<0.009/0.050) n3
	
	
	0.009
	0.003

	 
	Atz-(DIA**
	Triazine
	0.023
	(0.0010/0.035)
	0.007
	(0.007) n2
	0.005
	(<0.006/0.022) n5
	 
	 
	0.006
	0.002

	
	Atz-(DEA)**
	Triazine
	0.0320
	(<0.002/0.032)
	<0.002
	(<0.002/<0.002) n3
	0.0365
	     (<0.002/0.07) n4
	
	
	0.002
	0.0004

	
	Imazethapyr
	Imidazolinone
	0.0095
	(0.008/0.011)
	0.0170
	(0.007/0.027) n2
	0.0410
	(<0.0004/0.316) n5
	0.0020
	n1
	0.0004
	0.0001

	
	Metsulfuron- Methyl
	Sulfonyluera
	<0.006
	(<0.006/<0.006)
	0.011
	(<0.006/0.011) n2
	0.033
	(<0.006/0.076) n4
	
	
	0.006
	0.002

	II
	Metaloclhor
	Chloroacetanilide
	<0.004
	(<0.004/0.004)
	0.050
	n1
	0.285
	(<0.004/0.285) n4
	0.012
	(0.005/0.015) n3
	0.004
	0.001

	
	Diclosulam
	Triazolopyrimidines
	0.006
	(<0.006/0.006)
	0.027
	n1
	0.110
	(<0.006/0.203) n4
	
	
	0.006
	0.002

	
	Metribuzin
	Triazine
	0.0070
	n1
	
	
	0.4595
	(0.037/0.882) n2
	0.0210
	n1
	0.0007
	0.0002

	
	2,4-D
	Phenoxyacetic acid
	0.023
	(0.016/0.03) 
	
	
	0.185
	(<0.015/0.35) n3
	<0.015
	(<0.015/0.015) n2
	0.015
	0.005

	
	Clhorimuron- Ethyl
	Sulfonyluera
	
	
	0.011
	n1
	0.027
	(<0.007/0.364) n4
	
	
	0.007
	0.003

	
	Picloram
	Pyridine
	
	
	0.009
	n1
	0.013
	(<0.008/0.013) n2
	
	
	0.008
	0.003

	
	Pirimicarb
	Carbamate
	
	
	
	
	<0.003
	(<0.003/,0.003) n2
	
	
	0.003
	0.001

	
	Acetoclhor
	Chloroacetamide
	
	
	
	
	<0.008
	n1
	
	
	0.008
	0.003

	
	Piperonyl butoxide
	Not qualified
	
	
	
	
	0.0030
	n1
	
	
	0.0025
	0.0007

	
	Metalaxyl
	Acylanin
	
	
	
	
	<0.0004
	(<0.0004/<0.0004) n2
	<0.0004
	n1
	0.0004
	0.0001



Table A7: Agrochemical detections and median values in μg/L within analyzed water types (as per Fig. 3 and Table I in manuscript). Bold numbers show maximum median values, numbers in brackets = number of analyzed samples. Sampling number in water type S is 2 unless indicated. LOQ and LOD values in μg/L. All data above LOD values. Detections below LOQ have been discarded for median calculations unless number of samples = 1 where the value is taken as the maximum (e.g., <0.008 = 0.008). AMPA= Aminomethylphosphonic acid, * = degradation product of herbicide Glyphosate, ** = degradation products of herbicide Atrazine.

	Site
	Conf. head a.s.l.
	Unconf. head a.s.l.
	Historic w.t. 1970 *
	piezometric
	topography
	(conf. - unconf.) heads

	G6
	106.73
	108
	97
	2.24 (u.s.)
	108.97
	-1.27

	G13
	99.43
	112
	101
	15.8 (u.s.)
	115.23
	-12.57

	G14
	97
	112.18
	101.18
	15.5
	112.5
	-15.18

	G2
	97.08
	112.1
	101.1
	15.13 (u.s)
	112.21
	-15.02

	G25
	93.98
	104
	93
	14 (u.s.)
	107.98
	-10.02

	G5
	94
	92.9
	81.9
	1 (a.s.)
	93
	1.1

	G10
	80.23
	78
	67
	1.84 (a.s.)
	78.39
	2.23

	G37
	87.8
	82
	71
	5.0 (a.s.)
	82.8
	5.8

	G35
	85.07
	81
	70
	4.0 (a.s.)
	81.07
	4.07

	G33
	83.95
	79
	68
	4.0 (a.s.)
	79.95
	4.95

	G30
	84.28
	79
	68
	4.45 (a.s.)
	79.83
	5.28

	G36
	86.15
	81
	70
	4.5 (a.s.)
	81.65
	5.15



[bookmark: _Hlk164996730]Table A8: Hydraulic data for sampled sites. Historic phreatic data with median values 11 m. below current w. t. levels (Bollati et al., 2017; Brunori et al., 2017)


References:
Bollati, P., Bodrero, M. and Escola, F., 2017. ¡Atención! Napas altas: el desafío de actuar en conjunto. In: M.d.A. INTA, Ganaderia y Pesca, Argentina (Editor). https://inta.gob.ar/sites/default/files/inta_mj_napas_17_2.pdf.
Brunori, J.I., Falistoco, G. and Fabian, S.G., 2017. Problemática del anegamiento y ascenso de napa freática en la zona Central del Departamento Marcos Juárez (Provincia de Córdoba). In: R.D. UNC (Editor). http://hdl.handle.net/11086/4853.
Giacobone, D.B., Blarasin, M., Lutri, V., Matteoda, E., Cabrera, A., Cendon, D., Currell, M., Cabrera, A.E. and Aparicio, V., 2022. Hydrogeological and isotopic evaluation of aquifer layers and their relation with atrazine presence. Agrociencia Uruguay, 26(NE3): e957 https://agrocienciauruguay.uy/index.php/agrociencia/article/view/957.

image7.emf
TU NO3 Indacloprid Metolachlor

S A A1 A2 B S A A1 A2 B S A A1 A2 B S A A1 A2 B

min 5.61 0.26 0.37 0.26 0.02 1.10 0.12 0.12 8.65 0.27 0.008 0.008 0.017 0.008 0.002 0.004 0.004 0.050 0.004 0.005

1stq 0.45 0.66 0.44 0.02 9.21 8.20 45.41 0.84 0.010 0.023 0.008 0.004 0.050 0.004 0.009

med 0.75 1.69 0.73 0.03 47.25 38.36 67.98 2.39 0.018 0.029 0.008 0.014 0.050 0.009 0.012

3rdq 1.55 4.25 1.22 0.04 72.68 107.77 111.09 4.19 0.027 0.086 0.013 0.050 0.050 0.082 0.014

max 16.90 9.11 9.11 2.40 0.06 2.91 233.62 233.62 233.62 6.66 0.012 0.142 0.142 0.018 0.008 0.004 0.285 0.050 0.285 0.015

pMC Fe Na Temp

min 92.31 65.94 78.42 65.94 2.40 536.00 15.00 18.00 15.00 182.00 433.0 12.6 12.6 272.8 652.6 17.4 18.8 18.8 19.4 21.0

1q 77.00 89.27 71.58 3.08 23.00 38.25 23.00 307.00 405.9 229.3 555.8 726.2 19.5 19.0 19.7 21.2

med 86.24 92.90 84.46 3.34 62.00 92.00 62.00 400.50 895.2 692.9 1053.5 819.6 19.7 19.3 19.7 22.0

3q 90.43 94.77 87.96 3.46 185.25 538.75 185.25 407.90 1613.8 1202.5 1839.5 875.9 19.7 19.6 19.8 22.3

max 93.25 100.34 100.34 89.61 5.72 950.00 1738.00 1738.00 288.00 971.00 1543.9 3193.2 1557.5 3193.2 1134.9 18.3 19.9 19.6 19.9 22.6

d2 Mn SO4 E.C.

min -40.26 -28.43 -29.91 -30.19 -38.11 128.00 1.00 1.00 1.00 113.00 668.7 13.0 12.8 33.1 536.3 2751.00 449.00 449.00 1298.00 1164.00

1q -29.80 -27.97 -29.86 -37.83 2.75 4.00 2.75 134.25 256.7 242.0 256.7 609.0 2291.25 1949.75 2334.00 3220.75

med -28.81 -25.75 -29.40 -36.92 5.50 5.50 5.00 163.00 762.4 677.9 1146.2 669.4 4080.00 3595.00 5323.00 3792.50

3q -26.18 -23.91 -27.92 -36.09 10.50 279.25 10.50 216.35 1982.2 1095.7 2710.2 891.4 7522.25 5089.50 8880.75 4197.75

max -29.87 -23.14 -23.14 -25.51 -35.57 419.00 1099.00 1099.00 28.00 405.00 2356.8 5667.7 1270.7 5667.7 1113.8 7457.00 15130.00 6138.00 15130.00 5178.00

D.O. Zn As pH

min 9.50 1.22 1.22 3.27 1.10 21.00 18.00 84.00 18.00 19.00 28.0 14.0 14.0 63.0 16.0 7.62 6.19 6.19 6.98 6.90

1q 3.44 1.67 3.62 1.10 58.00 84.75 44.50 35.80 78.0 20.0 107.8 25.2 7.04 6.74 7.12 6.99

med 3.77 2.80 4.50 1.35 93.00 96.00 79.50 45.60 140.0 102.5 140.0 30.0 7.25 7.09 7.28 7.09

3q 6.39 4.33 7.34 1.62 107.00 128.75 106.00 151.25 180.0 239.5 166.3 41.5 7.46 7.33 7.46 7.14

max 10.82 11.00 3.77 11.00 4.22 45.00 194.00 194.00 140.00 330.00 60.0 409.0 409.0 202.0 49.0 7.81 7.61 7.55 7.61 7.18

N Agro Atz Sr ORP

min 13 3 4 3 1 0.045 0.003 0.005 0.003 0.002 1538.0 319.0 346.0 319.0 575.0 100.00 -57.40 -57.40 10.05 -71.60

1q 5.75 5.5 5.75 1.25 0.004 0.008 0.003 0.002 632.5 615.3 632.5 662.0 13.68 -9.48 70.15 -66.00

med 6.5 6 8 2 0.007 0.017 0.005 0.002 1272.0 993.5 2152.5 809.2 123.00 59.40 140.00 -51.70

3q 9 7.75 9 2 0.025 0.031 0.012 0.002 3116.3 1301.8 4357.3 944.9 142.75 122.23 142.75 -50.00

max

15 14 13 14 3 0.102 0.051 0.051 0.032 0.003 2539.0 10193.0 1361.0 10193.0 1542.0 104.00 166.00 152.00 166.00 75.00
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Analyst: kfw T

1/2

4500 days averaged recovery

Date: 24-December-2019 σ (T

1/2

)/T

1/2

0.001778 Recovery uncertainty

Print Data: λ 0.00015403

days

-1

75.81% 2.25%

Calculations file:

\\fianna\projects\carob\Tritium\Efficiency Monitoring\Recoveries.xls

LIMS ID Sample Description

Electrolytic 

Conc.  Factor

Date Sampled

Days since 

calibration

Decay 

factor

Activity         

(Bq/kg)

Combined 

standard 

uncertainty 

(Bq/kg)

LLoQ        

(Bq/kg)

Activity        TU

Combined 

standard 

uncertainty          

TU

LLoQ                                

TU

2019/0190T-1 G1 69 7/05/2019 6031 0.395 0.031 0.004 0.008 0.26 0.04 0.07

2019/0190T-2 G2 69 7/05/2019 6031 0.395 0.007^ 0.004 0.008 0.06^ 0.03 0.07

2019/0190T-3 G3 69 7/05/2019 6031 0.395 1.086 0.041 0.008 9.11 0.34 0.07

2019/0190T-4 G4 64 7/05/2019 6031 0.395 0.044 0.005 0.008 0.37 0.04 0.07

2019/0190T-5 G5 66 7/05/2019 6031 0.395 0.003^ 0.004 0.008 0.02^ 0.03 0.07

2019/0190T-6 G6 67 8/05/2019 6032 0.395 0.003^ 0.004 0.008 0.02^ 0.03 0.07

2019/0190T-7 G7 69 8/05/2019 6032 0.395 0.143 0.007 0.007 1.20 0.06 0.06

2019/0190T-8 G8 69 8/05/2019 6032 0.395 0.084 0.005 0.008 0.71 0.04 0.07

2019/0190T-9 G9 68 8/05/2019 6032 0.395 0.151 0.008 0.007 1.26 0.07 0.06

2019/0190T-10 G10 69 8/05/2019 6032 0.395 0.005^ 0.003 0.007 0.04^ 0.02 0.06

2019/0190T-11 G11 68 9/05/2019 6033 0.395 0.039 0.004 0.007 0.33 0.03 0.06

2019/0190T-12 G12 69 9/05/2019 6033 0.395 0.090 0.005 0.007 0.76 0.05 0.06

2019/0190T-13 G13 69 9/05/2019 6033 0.395 0.002^ 0.003 0.007 0.02^ 0.03 0.06

2019/0190T-14 G14 69 9/05/2019 6033 0.395 0.005^ 0.003 0.007 0.04^ 0.03 0.06

2019/0190T-15 G15 68 9/05/2019 6033 0.395 0.314 0.015 0.007 2.63 0.12 0.06

2019/0190T-16 G16 68 9/05/2019 -22 1.003 0.286 0.012 0.008 2.40 0.10 0.06

2019/0190T-17 G17 69 9/05/2019 -22 1.003 0.090 0.005 0.008 0.75 0.05 0.06

2019/0190T-18 G18 69 9/05/2019 -22 1.003 0.057 0.005 0.008 0.48 0.04 0.06

2019/0190T-19 S1 68 8/05/2019 -23 1.004 2.015 0.074 0.008 16.90 0.62 0.06

2019/0190T-20 S2 69 8/05/2019 -23 1.004 0.669 0.025 0.008 5.61 0.21 0.06

BLANK_17.09.2019 70 17/09/2019 6164 0.387 0.008 0.004 0.008 0.06 0.03 0.07

BLANK_24.09.2019 69 24/09/2019 6171 0.387 0.002 0.003 0.007 0.02 0.02 0.06

BLANK_1.10.2019 68 1/10/2019 123 0.981 0.002 0.004 0.008 0.02 0.03 0.06

^  This result is below the LLoQ and therefore has a higher percentage of uncertainty
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image5.emf
Sample ID d(¹³C) 

percent Modern Carbon Conventional Radiocarbon age

per mil

pMC                  1s error yrs BP                    1s error

G1 -9.1    +/-   0.2 72.75    +/-   0.26 2,555     +/-      30

G2 -9.8    +/-   0.1 3.47     +/-   0.06       27,000    +/-     140

G3 -9.7    +/-   0.1 100.34   +/-   0.32              Modern

G4 -7.4    +/-   0.1 92.88    +/-   0.33 595       +/-      30

G5 -11.5   +/-   0.1 3.02     +/-   0.07      28,110    +/-     180

G6 -9.5    +/-   0.1 5.72     +/-   0.07      22,980    +/-     110

G7 -10.1   +/-   0.1 84.72    +/-   0.30 1,330     +/-      30

G8 -9.5    +/-   0.1 87.76    +/-   0.30 1,050     +/-      30

G9 -10.5   +/-   0.1 84.20    +/-   0.39 1,380     +/-      40

G10 -10.4   +/-   0.1 2.40     +/-   0.05       29,960    +/-     180

G11 -8.4    +/-   0.1 65.94    +/-   0.31 3,345     +/-      40

G12 -10.8   +/-   0.1 78.42    +/-   0.30 1,955     +/-      30

G13 -10.2   +/-   0.1 3.43     +/-   0.05       27,090    +/-     130

G14 -9.4    +/-   0.1 3.24     +/-   0.05       27,540    +/-     140

G15 -12.1   +/-   0.1 92.91    +/-   0.36 590       +/-      35

G16 -9.7    +/-   0.2 68.07    +/-   0.26 3,090     +/-      35

G17 -9.1    +/-   0.1 88.57    +/-   0.36 975       +/-      35

G18 -7.1    +/-   0.1 89.61    +/-   0.37 880       +/-      35

S1 -9.7    +/-   0.1 93.25    +/-   0.32 560       +/-      30

S2 -9.0    +/-   0.1 92.31    +/-   0.33 645       +/-      30
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Result Uncertainty Result Uncertainty
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 (‰) δ
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VSMOW 
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VSMOW

 (‰) δ

18/16

O 

VSMOW

 (‰)

2019/0190O-1 G1 -30.2 1.0 -5.26 0.15 JvH19JUN26

2019/0190O-2 G2 -36.8 1.0 -6.06 0.15 JvH19JUN26

2019/0190O-3 G3 -24.2 1.0 -3.26 0.15 JvH19JUN26

2019/0190O-4 G4 -29.9 1.0 -5.31 0.15 JvH19JUN26

2019/0190O-5 G5 -35.6 1.0 -5.91 0.15 JvH19JUN26

2019/0190O-5(2) G5 -35.6 1.0 -5.92 0.15 JvH19JUN26

2019/0190O-6 G6 -35.9 1.0 -5.96 0.15 JvH19JUN26

2019/0190O-7 G7 -25.5 1.0 -4.60 0.15 JvH19JUN26

2019/0190O-8 G8 -30.2 1.0 -5.44 0.15 JvH19JUN26

2019/0190O-9 G9 -29.6 1.0 -5.12 0.15 JvH19JUN26

2019/0190O-10 G10 -37.1 1.0 -6.04 0.15 JvH19JUN26

2019/0190O-11 G11 -29.8 1.0 -5.09 0.15 JvH19JUN26

2019/0190O-12 G12 -23.1 1.0 -4.16 0.15 JvH19JUN26

2019/0190O-13 G13 -38.1 1.0 -6.26 0.15 JvH19JUN26

2019/0190O-14 G14 -38.1 1.0 -6.25 0.15 JvH19JUN26

2019/0190O-14(2) G14 -38.2 1.0 -6.31 0.15 JvH19JUN26

2019/0190O-15 G15 -27.3 1.0 -4.85 0.15 JvH19JUN26

2019/0190O-16 G16 -26.4 1.0 -5.21 0.15 JvH19JUN26

2019/0190O-17 G17 -29.2 1.0 -5.17 0.15 JvH19JUN26

2019/0190O-18 G18 -28.4 1.0 -5.15 0.15 JvH19JUN26

2019/0190O-19 S1 -40.3 1.0 -6.12 0.15 JvH19JUN26

2019/0190O-20 S2 -29.9 1.0 -4.95 0.15 JvH19JUN26

The following Standard Reference Materials (SRM) were used for data normalisation in this report

SRM Lot #

δ

2

H 

V-SMOW

 (‰) δ

18/16

O 

V-SMOW

 (‰)

AILS-006 33.2 ± 1.1 7.60 ± 0.08

AILS-008 -173.1 ± 0.7 -22.12 ± 0.07

AILS are ANSTO Isotope Laboratory Standards, standardised against VSMOW2-SLAP2

LIMS Number Client Identification

Hydrogen Data Oxygen Data

Sample Comments


