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1. Supplementary Materials
1.1 Background on Asws Local Regulation

In Mexico, the use of Asws have been regulated for food services and non-alcoholic
beverages under the NOM-086-S5A1-1994. Such regulation establishes the use of acesul-
fame (ACE), aspartame (ASP), cyclamate (CYC), saccharin (SAC), and sucralose (SUC) as
synthetic compounds that can substitute (in full or half) the sweetness of natural sugars
(e.g., sucrose) [38]. The main chemical descriptions, sweetness equivalent (to sucrose), and
global market for five common Asws are shown on Table 1. Despite such consumption
regulation, local normative pertaining drinking water quality (NOM-127-SSA1-1994) and
wastewater treatment plant (WWTP) effluent discharges into national waters (NOM-001-
ECOL-1996) policies does not consider nor regulate the presence of Asws as potential pol-
lutants into aqueous environments. Unlike other contaminants of environmental concern
such as agrochemical or industrial residues in urban water systems, the fate and occur-
rence of Asws has been linked to anthropogenic pollution and limited information is avail-
able regarding the understanding of possible environmental threats for Mexican water
resources. It is of particular concern since at least 96% of the Mexican population consume
at least one product made with artificial sweeteners daily [49], resulting in a significant
environmental entryway of such sweetening compounds through urban sewage into sur-
face and groundwater resources. The impact of artificial sweeteners in urban groundwa-
ter systems is understudied in the Mexican territory.
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Table S1. Artificial sweeteners main chemical characteristics, uses, and market locations.

Compound Name

Structure

M
[gimol]

log K,

Solubility
[mgil]

Sugar
equivalence

Tabletop brand

Uses

Market

Boesulfame k [ACE)

5

"

163.2

-133

87,500

100 - 200

Mutra Sweet,
Equal, DiabeSugar
Sweeny, Sweet-,
Azucar BC, Stevia

Candies, tabletop
sweetener, chewing
gum, jam, gellating,
baked goods, and

Asiza
Europe
Marth America

CAS: 5E583-62-3 dairy products

A

2 O

CA5:133-05-3

Cereal bars, bakery
products, witamins,
and dietary
supplements,
tabletop sweeteners,
dairy products

Fruit bazed snacks,
zaft drink.z, dried
Mecta Swest fruit snacks, baked
183.18 0.91 4,000 200-700  |SweetMLow products, jams &

! jellie=, witamins &
dietary supplements,
toothpaste

Hsia
Europe

Cuclamate [CY'C) 20§22 -2.63 1,000,000 30-50 Mo brand names

Bsia
Europe
Marth America

Saccharin [SAC)

CAS: §1-06-2
r' Splenda

Chewing qum, soft
drinks, encrgy drinks,
pastaz, cakes, candies,
cereal, ice cream

& dairy, yogqurts,
mermelades, vitamins &
dictary supplements

Marth America

Suecralose [S1C) 39764 -1 103,500 g00

CAS: 56035-13-2

Bsia
Europe
Marth America

[ Equal
I ) Mutra Sweet
201zz -2.63 1,000,000 180 - 200

Yogurks

Sofr drink.s
Pharmaceuticals
Gellatins

Aspartame [ASP) ¥ !

CAS: 22533-47-0

1.2 Historical climate in the Monterrey Metropolitan Area

Weather data from the MMA region was retrieved from Mexico’s National Meteoro-
logical Service for Monterrey gauge station #19082 which is currently operating and lo-
cated in the San Nicolas de los Garza municipality for the period of 1951-2021. Mean an-
nual precipitation reaches 622 mm and 22.7 °C, respectively. Mean monthly precipitation
spatiotemporal variation range between 14.1 and 150.6 mm and mean monthly tempera-
ture ranging 14.5 to 28.4 °C [29].
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Figure S1. Historical (1951-2021) monthly precipitation and mean monthly temperature on the Mon-
terrey Metropolitan Area (source: http://clicom-mex.cicese.mx.).
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1.3 Normality tests

Table S2. Summary of Shapiro Wilk test for normality for chemical parameters measured from
MMA sampled wells.

Tests of Normality

Kolmogorov-Smirnov? Shapiro-Wilk
Statis-
Statistic df Sig. tic df Sig.
Temgeé;‘ture 0.148 42 0022 | 0953 ) 0.084
pH 0.209 42 0.000 | 0.844 2 0.000
Electrical Con-
ductivity 0.187 ) 0.001 | 0.865 12 0.000
(sfcm)
Eh (mV) 0.154 2 0014 | 0911 2 0.003
Dissolved Oxy- 13 42 0.000 | 0.250 ) 0.000
gen (mg/L)
TDS (mg/L) 0.181 42 0.001 | 0.848 2 0.000
CO3- (mg/L) 0.161 ) 0.008 | 0811 12 0.000
HCO3- (mg/L)  0.167 42 0.005 | 0.774 2 0.000
F- (mg/L) 0.213 ) 0.000 | 0.894 12 0.001
Cl- (mg/L) 0.214 42 0.000 | 0.794 2 0.000
NO3-N (mg/L) 0208 ) 0.000 | 0.802 12 0.000
SO4- (mg/L) 0.261 42 0.000 | 0.800 2 0.000
PO4-P- (mg/l) 0342 ) 0.000 | 0.737 12 0.000
Ca2+ (mg/L) 0.179 42 0.002 | 0.858 2 0.000
K+ (mg/L) 0.228 ) 0.000 | 0.845 12 0.000
Mg2+ (mg/L) 0.159 42 0.009 | 0.750 2 0.000
Na+ (mg/L) 0.224 ) 0.000 | 0.708 12 0.000
Si (mg/L) 0.138 42 0.042 | 0.946 2 0.045
B (g/L) 0.211 ) 0.000 | 0761 12 0.000
Br (ug/L) 0.233 42 0.000 | 0.646 2 0.000
I (ng/L) 0.300 ) 0.000 | 0455 12 0.000
Acesulfame 0.248 42 0.000 | 0.844 2 0.000
(ng/L)
Sucralose (ug/L)  0.256 42 0.000 | 0.700 2 0.000

a. Lilliefors significance correction
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1.4 Kruskal Wallis test for Asws seasonal variability

Table S3. Summary of Kruskal Wallis non-parametric test for determining Asws seasonal variabil-

ity.
Summary of contrast hypothesis
Null Hypothesis Test Sig. Decision
1 Acesulfame distribution is the | Kruskal-Wallis test 0.009 | Reject null hypoth-
same between the Season cate- for independent esis.
gories. samples.
2 Sucralose distribution is the Kruskal-Wallis test 0.009 | Reject null hypoth-
same between the Season cate- for independent esis.
gories. samples.

Asymptotic differences are shown. The significance level is 0.05.
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1.5 Spearman correlation
Table S4. Spearman rank-order correlation matrix.
SUC ACE | = B Ma+  Mg2+ K+  CaZ+ PO4-  SO04-  NO3-  NO2- O F-  HCO3- 103 0o Eh EC pH Temp
Parameters
Temp| 332" 0225 453" <2 47T 400 30 363 0028 0070 09885 S1T 385 497 4ee” 0055 378 -44sT  -5500 4s8T -0 1000
pH| 531" -732" -538" -55¢47 -4837 5357 0277 -4E8T -S05T 00T -ES0T -E3FT -532 -5a2” 0036 -533T -E027 021 ST -E03T 1000
0 O = = N~ 1 N =i N~ c <N AN < SN - - S N <ocr < 1 = = = = < o BN < N < A i BN == - N 11
Eh| -378 -488" -6TT -533 -BEET -5VST -5337 -4z -0.263 0221 -37T -F05T -505T  -BdET -d68T  -347 -528T 37T 1000
DO| -0.093  -0121 -0.205 -0.222 -0.213 -0.230 -0.M3  -0903  -071 003 -0238 -0.236 -444”  -305° -537 -0070 -38% 1000
TOS| &vsT 7esT 13T ees” 7T aveT s eseT 538" -0ME gs0” sed” 00" 8TET 0285 73T 1000
HCO3-| 675" 710" 685" .¥37T B37T 73V 5T ETT S8 -0028 ses”  E20” BT B3FT -0131 1000
F-| -0018 0130 3adT EmEE AsET R4S 4ed” 0E13 0 -001F 300 0M4 EE0T 3547 352 1000
C-| 7e6”  .844”  3evT 9sET 3T asT TITT vveT 57T -0985 45T 33s” g3t 1000
WOz-| 57T eel”  7o0" vac” Tt 833 48T se2” Es”  -020 g5 7s2T 1000
mic Y = .= A - - SN T i< TN - = R 1 = ' N 0]
S04-| 528" 72T E3ET 70T et yYP 48T 50T B32T -0 1000
PO4-| 0036 -0138 -0.266 -0.213 -015F -0 -0215 0083 -0063 1000
Caz+| 377 575 507 .ees” 5577 B3 404”  S0ET 1000
K+ 75T 73T 7aET EmT 88T 8mT 7E3T 1000
Ma2+ 552" 8017 873" 803" 845 7R3T 1000
Mat| 7717 852" 927 983" 344”1000
B| 751" 7" 850" 3s5T 1000
Br| 769" .gs4” 951" 1000
I| .7e4” 783”1000
ACE| 732" 1000
SUC| 1000

*Correlation is significant at the 0.05 level [two-tailed). **correlation is significant at the 0.001

vel [two-tailed)



