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Table S1 Classification and physicochemical properties of sex hormones.

MF*/CAS®/MW* Structure Physiochemical properties
Estrogens
Estrone (E1) LogKow': 3.43¢, 3.55", 2.95¢8

MF: C16H2,0, Sy (mg/L): 146.8%, 3.94'

CAS: 53-16-7 pKa': 10.33', 10.4

MW: 270.4 VP! (Pa): 0.679%, 3x107°™

LogKow: 3.94%, 3.70", 3.86¢
17B-Estradiol (17B-E2) |
Sw (mg/L): 81.97°, 21.3'

MF: C13H2402

pKa: 10.33',10.23"
CAS: 50-28-2

VP (Pa): 2.65x107,
MW: 272.4

3x107°m

LogKow: 3.94¢, 3.73"
17a-Estradiol (17a-E2)
Sw (mg/L): 81.97°

MF: C13H2402

pKa: NA®
CAS: 57-91-0

VP (Pa): 2.65x107,
MW: 272.4

3x107°"

LogKow: 2.81°,2.458,2.6°
Estriol (E3)

Sw (mg/L): 440.8%, 119'
MF: C18H2403
pKa: 10.33',10.05"
CAS: 50-27-1

VP (Pa): 1.25x107%,
MW: 288.4
3 X 10*8111




17a-Ethinylestradiol (EE2)

MF: C20H2402

LogKow: 4.16°, 3.67¢

Sw (mg/L): 116.4°, 6.67'

pKa: 10.33%, 10.21"

CAS: 57-63-6
VP (Pa): 2.65x1077¢,
MW: 296.4
6x107"
MF*/CAS®/M° Structure Physiochemical properties
Androgens

17B-Trenbolone
(17B8-TBOH)
MF: C,sH2,0,
CAS: 10161-33-8

MW: 270.37

LogKow: 2.65%, 3.081
Sw (mg/L): 324.1%, 58.6'
pKa: 18.4'

VP (Pa): 2.48x107%

170-Trenbolone
(170-TBOH)
MF: C18H2202

CAS: 80657-17-6

LogKow: 2.65°,2.721
Sw (mg/L): 324.1°
pKa: NA

VP (Pa): 2.48x107%

MW: 270.37
Trendione (TBO) LogKow: 2.13°,2.63¢
MF: C13H2002 SW (mg/L) 277.4e

CAS: 4642-95-9

MW: 268.37

pKa: NA

VP (Pa): 2.28x107*




1 7a-methyltestosterone

LogKow: 3.72°,3.36"
(MT)
Sw (mg/L): 22.45%13.9", 3.4
MF: C20H3002

pKa: 19.09'
CAS: 58-18-4

VP (Pa): 1.84x107%
MW: 302.45
Androstenedione (AED) LogKow: 2.76°

MEF: C,;H300, Sw (mg/L): 65.97%, 27"

CAS: 63-05-8 pKa: 19.03"

MW: 286.41 VP (Pa): 1.77x107%
MEF*/CAS" /MW*® Structure Physiochemical properties
Progestins

Altrenogest (ALT) LogKow: 3.71°, 3.44°

ME: Cy1H360, Sw (mg/L): 23.31¢, 30.1'
CAS: 850-52-2 pKa: 18.4'

MW: 310.44 VP (Pa): 1.04x107%

Chlormadinone acetate

(CMA) Yz
0

MF: C23H29C104

LogKow: 3.95°%, 3.72°
Sw (mg/L): 0.324'

pKa: NA

CAS: 302-22-7
VP (Pa): 4.3x107"
MW: 404.93




Progestins/MF*/CAS" /MW* Structure Physiochemical properties

Megestrol acetate (MGA) o LogKow: 4.0°, 3.82°

MF: C4H3,04 . \( Sw (mg/L): 1.46%, 3.36', 2.0"
&

i pKa: 17.83

CAS: 595-33-5

o
MW: 384.51 VP (Pa): 5.83x107 "
Drospirenone (DRO) /\fo LogKow: 4.02°,3.12°

MF: C24H3003 SW (mg/L): 0.466, 2.251

CAS: 67392-87-4 pKa: -5'
MW: 366.49 H VP (Pa): 2.98x107"
Medroxyprogesterone

o LogKou: 4.09%,3.85"
acetate (MPA)

_,.10 H

YSW (mg/L):1.20°, 2.21"
MF: C24H34O4 O 4
pKa: 17.82

CAS: 71-58-9 0

: VP (Pa): 8.94x1077®
MW: 386.52
Dienogest (DIE) LogKow: 2.34°, 2.15°

ME: Cy0H,5sNO, "\____Sw (mg/L): 57.1%, 76.1'

CAS: 65928-58-7 pKg: 13.78'

MW: 311.42 VP (Pa): 1.67x107*




Gestodene (GES)
MF: C21H2602
CAS: 60282-87-3

MW: 310.43

LogKow: 3.26°
Sw(mg/L):56.2%, 5.8', 8.12"
pKa: 17.08'

VP (Pa): 1.50x107"

Progestins/MF*/CAS*/MW*

Structure

Physiochemical properties

Levonorgestrel (LNG)

MF: C21H2802

LogKow: 3.48°

Sw (mg/L): 35.8%, 5.8, 2.05'

CAS: 797-63-7 pKa: 17.91°
MW: 312.45 VP (Pa): 1.34x1077¢
Medroxyprogesterone

o LogKow: 3.50°
(MPG) %

MF: C22H3203

CAS: 520-85-4

MW: 344.49

Sy (mg/L): 22.2°, 2.95"
pPKa: NA°

VP (Pa): 2.58x107%¢

Cyproterone acetate (CPA)

MF: C24H29C104

LogKow: 4.18°, 3.1'

Sw (mg/L): 0.65%, 1.5", 51.7"

CAS: 427-51-0 pKg: 17.83!

1
MW: 416.94 c VP (Pa): 4.24x1077
Etonogestrel (ETO) LogKow: 3.89°, 3.16'

MF: szHngz

CAS: 54048-10-1

MW: 324.45

Sw (mg/L): 57.1¢,7.37'
pKa: 17.99!

VP (Pa): 1.68x1077°




Norgestrel" (NGT) LogKoy: 3.48°

MEF: C3;Ha50, Sw (mg/L): 35.8%,5.83, 1.7'
CAS: 6533-00-2 pKa: 17.91°

MW: 312.45 VP (Pa): 1.34x107"

Melengestrol acetate (MLA) LogKow: 4.41°, 3.93"

MEF: CysH3,04 Sw (mg/L): 0.55¢, 1.47'

CAS: 2919-66-6 pKa: 17.54'

MW: 396.52 VP (Pa): 6.08x10 7

“MF represents molecular formula.

® CAS represents chemical abstracts service.

*MW represents molecular weight.

9 LogKow represents octanol-water partition coefficient.

*LogKow values were estimated by EPI suite program (KOWWIN v4.11).
fLogKOW values were obtained from Card et al. (2012a).

£ LogKow values were obtained from Machatha and Yalkowsky (2005).
"', represents water solubility.

'S, values were obtained from Wishart (2018).

J pK, represents dissociation constant.

¥ pK4 values were obtained from Nghiem and Schafer (2002).

'VP represents vapor pressure (Pa).



VP values were obtained from Adeel et al. (2017).

"pKj values were obtained from Perrin DD (1977).

° NA: not available.

P LogKow values were obtained from Lee et al. (2003).

9LogKow values were obtained from Khan et al. (2009).

"LogKow and Sy, values were obtained from Ong et al. (2012a).

* LogKow values were obtained from Yang et al. (2020a).

tLogKOW and Sy, values were obtained from Liu et al. (2011).

“NGT is a synthetic progestin comprising a 50% racemic mixture, so we provided the

structures for both the stereoisomers.



Table S2 Sor

ption parameters for the estrogens.

. CEC Surface Ky .
Sex hormone Medium 0OC% | Sand% | Loam% | Clay% 2 Ks Kt unit 1/ng LogKqc Reference
(cmol/kg) | area (m“/g) | (L/Kg)
. (Ying and
Estrone Soil 1.3 85 2 12 26 3.34
Kookana, 2005)
. (Ying and
Estrone Soil 0.85 84 4 10 26 3.49
Kookana, 2005)
. (Ying and
Estrone Soil 1.8 27 23 48 54 3.48
Kookana, 2005)
. (Ying and
Estrone soil 2.9 52 20 25 108 3.57
Kookana, 2005)
. (Caron et al.,
Estrone PL (27) soil 3.11 23 40 37 29.4 39.9 3.10
2010)
. (Caron et al.,
Estrone MBU (3) soil 5.99 33 51 16 20.6 36.4 2.99
2010)
. (Caron et al.,
Estrone BT(24) soil 2.49 38 36 26 24.1 30.2 3.19
2010)
. (Caron et al.,
Estrone AP (26) soil 2.54 42 37 21 24.1 41.3 3.23
2010)
. (Caron et al.,
Estrone MMG(15)soil 1.63 49 32 19 18 24.2 3.20
2010)
. (Caron et al.,
Estrone FG (6) soil 2.38 33 38 29 26.1 40.9 3.23
2010)
. (Caron et al.,
Estrone MG (20) soil 1.01 41 35 24 15.7 18.0 3.26
2010)
. (Caron et al.,
Estrone Br.C (17)soil | 0.95 40 35 25 15.9 16.5 3.26
2010)
DBr.C(18)soi (Caron et al.,
Estrone 1.51 49 32 19 19 25.7 3.25
1 2010)
. (Caron et al.,
Estrone BLC (41)soil | 2.68 39 37 24 25.1 40.3 3.20 2010)




CEC

Surface

Sex hormone Medium 0OC% | Sand% | Loam% | Clay% 2 Ks Kt unit 1/ng LogKqc Reference
(cmol/kg) | area (m“/g) | (L/Kg)
. (Caron et al.,
Estrone DGC (9) soil 3.13 25 41 34 31.9 40.3 3.10
2010)
. (Caron et al.,
Estrone GL (23) soil 2.92 27 40 33 24.2 341 3.12
2010)
. (Caron et al.,
Estrone DGL (13) soil | 2.96 36 39 25 24.2 31.9 3.18
2010)
) (Caron et al.,
Estrone U (41) soil 1.87 22.8 50.2 27 22.8 28.1 321
2010)
. (Caron et al.,
Estrone M (39) soil 2.09 22.1 52.9 25 22.1 32.6 3.21
2010)
. (Caron et al.,
Estrone L (41) soil 3.14 24.6 494 26 24.6 37.7 3.15
2010)
, , Lne o -1 (Duran—Alvarez et
Estrone Irrigated soil 2.6 13 39 48 37.9 66 13.1 ug L'g 1.08
al., 2014)
, ) Lne o -1 (Duran—Alvarez et
Estrone Rainfed soil 0.8 26.5 48.5 25 12.1 18 7.1 ug L'g 1.23
al., 2014)
lne n -1 (Sarmah et al.,
Estrone Manawatu 3.3 87 11 2 9.7 13.6 40.49 | 35.99 ug 'L'g 0.99 3.42 2008)
i long n -1 (Sarmah et al.,
Estrone Horotiu 5.5 19 58 23 36 224 50.17 | 42.19 ug L'g 0.96 3.46 2008)
lne 1 -1 (Sarmah et al.,
Estrone Pukehoke 24 5 31 64 30 48.9 12.29 10.85 ug L'g 0.82 3.06 2008)
(Card et al.,
Estrone C32 1.1 88 7 5 43 11.2 3.00
2012b)
(Card et al.,
Estrone D36 4 17 47 36 15.5 17.8 2.64
2012b)
(Card et al.,
Estrone FC 7.7 17 46 37 20.2 36.2 2.67
2012b)
; 1 1 (Gineys et al.,
Estrone 250 um soil 32.1 8.7 ugg /mgL 1.37 3.17

2012)




CEC

Surface

Sex hormone Medium 0OC% | Sand% | Loam% | Clay% ( Vkg) ( 2 y | wke Ks Kt unit 1/ng LogKqc Reference
cmol/kg) | area (m“/g g
Karnjanapiboon
Estrone Sand 0.1 98.8 1.2 0 47 4 112 | 36 | (Kamjanap
wong et al., 2010)
Karnjanapiboon
Estrone Sandy loam | 13 74 10 16 677 | 67.1 154 | 37p | (Kamjanap
wong et al., 2010)
Karnjanapiboon
Estrone Silt loam 25 34 54 12 1216 | 113.8 11| age | (emjanap
wong et al., 2010)
Scherr et al.,
Estrone Horotiu 8.2 34 48 17 28.2 19.7 37.5 44 mg' "L"kg’ | 1.115 | 2.66 ( 2010)
Scherr et al.,
Estrone Hamilton 4 19 51 30 17.2 223 34.2 342 | mg'™L"kg" | 1.001 | 2.93 ( 2010)
Scherr et al.,
Estrone Te Kowhai 5 9 54 37 21.7 19.7 71.7 572 | mg""L"kg” | 0.837 | 3.15 ( 2010)
Whole silty (Sangster et al.,
Estrone 2.55 16.6 19.9 75.1 3.47
lol 2015)
Sangster et al.,
Estrone Sand 1 2.1 4.0 14.2 45.94 334 | (Samgstereta
2015)
Sangster et al.,
Estrone Siltlarge 1T | 0.87 33 455 25.68 347 | (angstereta
2015)
Sangster et al.,
Estrone Silt small 1 1.45 4.6 6 19.11 3.12 (Sang
2015)
Sangster et al.,
Estrone Clay 1 6.39 29.3 41.7 254.40 3.6 (Sang
2015)
Sangster et al.,
Estrone Colloid 1 4.17 423 47.9 182.03 3.64 (Sang
2015)
Sangster et al.,
Estrone Whole sand 2 0.23 0.23 1.36 1.1 2.6 (Sang
2015)
EPA-13 l-ny n_-1
Estrone di ¢ 4.5 12.5 -0.745 ug Lg 0.876 (Yu et al., 2004)
sedimen
EPA-15 l-ny n_-1
Estrone 0.95 15.6 48.7 35.7 15.2 -0.614 ug Lg 0.66 (Yu et al., 2004)

sediment




CEC

Surface

Sex hormone Medium 0OC% | Sand% | Loam% | Clay% ( Vkg) ( 2 y | wke Ks Kt unit 1/ng LogKqc Reference
cmol/kg) | area (m“/g g
EPA-18 e n 1
Estrone di ¢ 0.66 34.6 25.8 39.5 12.6 -1.013 ug Lg 0.7 (Yu et al., 2004)
sedimen
EPA-21 I-ny n_-1
Estrone di ¢ 1.88 50.2 42.7 7.1 6.96 -0.611 ug Lg 0.746 (Yu et al., 2004)
sedimen
EPA-23 I-ny n_-1
Estrone di ¢ 2.38 17.3 13.6 69.1 33.2 -0.544 ug Lg 0.767 (Yu et al., 2004)
sedimen
EPA-26 l-ny n_-1
Estrone di ¢ 1.48 1.6 55.4 42.9 16.2 -0.662 ug L'g 0.703 (Yu et al., 2004)
sedimen
Estrone BS1 sediment | 0.41 98.2 0.2 1.6 8.8 66.8 61.6 ug'"L"%kg" | 0.96 4.21 (Chen et al., 2012)
Estrone BS2 sediment | 1.21 98.2 1.4 10.4 4.8 47.4 28.3 ug™"Lkg" | 0.65 3.59 (Chen et al., 2012)
Estrone BS3 sediment | 3.96 80.3 21.7 0.5 10.2 55.5 33.9 ug'"L"%kg" 1.51 3.15 (Chen et al., 2012)
Estrone BS4 sediment 1.81 96.3 2.2 1.5 43 11.9 11.7 ug'"L'kg! 0.99 2.82 (Chen et al., 2012)
Estrone Drummer 291 13 65.8 21.2 26.5 48.1 44.8 ugl'n mL“g'1 0.65 3.22 (Das et al., 2004)
Estrone EPAI 0.22 93.9 0 6.1 1.07 34 3.19 (Das et al., 2004)
17B-estradiol | Chelsea soil | 5.45 3.92 0.177 | ug™L"¢" ]0593 | 3.73 (Yu et al., 2004)
Yi d
17B-estradiol Soil 13 85 2 12 55 3.62 (Ying an
Kookana, 2005)
Yi d
17p-estradiol Soil 0.85 84 4 10 31 3.56 (Ying an
Kookana, 2005)
Yi d
17B-estradiol Soil 1.8 27 23 48 30 3.44 (Ying an
Kookana, 2005)
Ying and
17p-estradiol soil 2.9 52 20 25 123 3.63 (Ying
Kookana, 2005)
17B-estradiol EPA14 soil 0.48 2 34 64 18.9 83.2 3.46 (Lee et al., 2003)




CEC

Surface

Sex hormone Medium 0OC% | Sand% | Loam% | Clay% 2 Ks Kt unit 1/ng LogKqc Reference
(cmol/kg) | area (m“/g) | (L/Kg)
. . (Mashtare et al.,
17pB-estradiol 7CB soil 7.5 68.8 24.4 6.8 41 101.9 3.13 2011
. Coloma-32 (Mashtare et al.,
17pB-estradiol . 0.6 88 7 5 4.3 18.8 3.47
soil 2011)
. Drummer-36 (Mashtare et al.,
17pB-estradiol . 2.3 17 47 36 15.5 32.6 3.15
soil 2011)
) . (Mashtare et al.,
17B-estradiol EPA-14 soil 0.5 2.1 34.4 63.6 18.9 4.4 2.96 2011)
) ) (Mashtare et al.,
17B-estradiol Oak-soil 0.5 92 4 4 2.7 6.6 3.11
2011)
) ) (Mashtare et al.,
17B-estradiol Raub soil 1.4 10.5 65.7 23.8 233 17.9 3.12 2011)
) ) (Mashtare et al.,
17p-estradiol Toronto soil 1.3 12 68 20 11.2 14.8 3.06 2011
) ) (Caron et al.,
17B-estradiol PL (27) soil 3.11 23 40 37 29.4 28.1 2.94
2010)
) ) (Caron et al.,
17B-estradiol | MBU (3) soil 5.99 33 51 16 20.6 33.8 2.88
2010)
. . (Caron et al.,
17B-estradiol BT(24) soil 2.49 38 36 26 24.1 20.9 3.00 2010)
. . (Caron et al.,
17p-estradiol AP (26) soil 2.54 42 37 21 24.1 27 3.06
2010)
) MMG (15) (Caron et al.,
17B-estradiol . 1.63 49 32 19 18 19.0 3.09
soil 2010)
. . (Caron et al.,
17pB-estradiol FG (6) soil 2.38 33 38 29 26.1 27.9 3.07
2010)
. . (Caron et al.,
17pB-estradiol MG (20) soil 1.01 41 35 24 15.7 12.4 3.10
2010)
. . (Caron et al.,
17B-estradiol | Br.C (17) soil 0.95 40 35 25 15.9 11.8 3.11

2010)




CEC

Surface

Sex hormone Medium 0OC% | Sand% | Loam% | Clay% ( Vkg) ( 2 y | wke Ks Kt unit 1/ng LogKqc Reference
cmol/kg) | area (m“/g g
. DBr.C (18) (Caron et al.,
17B-estradiol . 1.51 49 32 19 19 18.3 3.10
soil 2010)
Caron et al.,
17B-estradiol | BLC (41) soil | 2.68 39 37 24 25.1 28.5 3.04 ( 2010)
Caron et al.,
17B-estradiol | DGC (9) soil 3.13 25 41 34 31.9 27.2 2.94 ( 2010)
Caron et al.,
17B-estradiol GL (23) soil 2.92 27 40 33 242 22.6 2.94 ( 2010)
C t al.,
17B-estradiol | DGL (13) soil | 2.96 36 39 25 242 232 3.00 ( a;z)nlg) a
C t al.,
17B-estradiol | U(@l)soil | 1.87 | 228 | 502 | 27 22.8 21 3.07 (Caron et a
2010)
C t al.,
17-estradiol | M(39)soil | 209 | 221 | 529 25 22.1 20.8 3.03 ( a;(;rig) :
C t al.,
17B-estradiol | L(4l)soil | 3.14 | 246 | 494 26 24.6 26.9 2.99 ( a;(;rig) :
. . . lnen -1 (Duran—Alvarez et
17B-estradiol Irrigated soil 2.6 13 39 48 37.9 66 9.5 ug L'g 1.14
al., 2014)
. . . L -1 (Duran—Alvarez et
17p-estradiol Rainfed soil 0.8 26.5 48.5 25 12.1 18 5.1 ug L'g 1.37
al., 2014)
. leng 1 -1 (Sarmah et al.,
17p-estradiol Manawatu 33 87 11 2 9.7 13.6 3584 | 33.44 ug L'g 0.95 3.23 2008)
. . L -1 (Sarmah et al.,
17B-estradiol Horotiu 5.5 19 58 23 36 224 170.5 182.7 ug "L'g 0.98 3.29 2008)
i lny n_-1 (Sarmah et al.,
17pB-estradiol Egmont 9.7 32 39 29 42 66.70 | 62.67 ug "L'g 0.7 3.01 2008)
. e -1 (Sarmah et al.,
17pB-estradiol Pukehoke 2.4 5 31 64 30 48.9 14.08 11.44 ug "L'g 0.7 3.36 2008)
Kozarek et al.,
17pB-estradiol Groseclose 2.2 5.45 21.84 3.00 (Koz

2008)




. CEC Surface Kyq .
Sex hormone Medium 0OC% | Sand% | Loam% | Clay% ( Vkg) ( 2/) (LKKg) Ks Kt unit 1/ng LogKqc Reference
cmol/kg) | area (m°/g g
Kozarek et al.,
17p-estradiol Myatt 18 4.61 21.35 32 | &2
2008)
Kozarek et al.,
17p-estradiol | Cecil Bt | 0.1 3.76 9.88 399 | (Kozareketa
2008)
Card et al.,
17p-estradiol C32 1.1 88 7 5 43 7.65 2.84 (Cardeta
2012b)
Card et al.,
17B-estradiol D36 4 17 47 36 15.5 2622 281 (Cardeta
2012b)
Card et al.,
17B-estradiol FC 7.7 17 46 37 20.2 52.1 2.83 (Cardeta
2012b)
17pB-estradiol DX soil 1.91 18 40 42 27.1 28.48 0.791 ug'"L"g" | 0.361 (Lietal., 2013)
Zhang et al.,
17p-estradiol Soill 118 | 7563 | 2176 | 2.6l 134 | 262 | mg™L%e! | 107 | 34 ( 20‘?2)
Zhang et al.,
17p-estradiol Soil 2 227 | 8117 | 1729 | 154 337 | 575 | mg™Lkg! | 074 | 33 ( 20‘?2)
Amin et al.,
17B-estradiol SOIL A 1.9 79 13 8 15 35.2 2.87 (Amin eta
2012)
Amin et al.,
17B-estradiol Soil B 1.6 72 17 1 8 29.6 30 (Amin et a
2012)
Amin et al.,
17B-estradiol Soil C 1.2 72 17 11 8 23.6 3.02 (Amin et a
2012)
Takigami et al.,
17p-estradiol EPA-6 0.72 0.2 312 | 686 33 3 (Takigami et a
2011)
Takigami et al.,
17p-estradiol EPA-14 0.48 2.1 344 | 636 19 3 (Takigami et a
2011)
Karnjanapiboon
17B-estradiol Sand 0.1 98.8 12 0 38 | 43 11s | 35 | (Camjanap
wong et al., 2010)
Karnjanapib
17p-estradiol | Sandyloam | 1.3 74 10 16 1158 | 134.9 112 | 395 | (Ramianapiboon

wong et al., 2010)




. CEC Surface Ky .
Sex hormone Medium 0OC% | Sand% | Loam% | Clay% 2 Ks Kt unit 1/ng LogKqc Reference
(cmol/kg) | area (m“/g) | (L/Kg)
. . (Karnjanapiboon
17pB-estradiol Silt loam 2.5 34 54 12 198 207.3 1.1 3.9
wong et al., 2010)
. Whole silty (Sangster et al.,
17pB-estradiol 2.55 16.6 19.9 71.9 345
lol 2015)
) (Sangster et al.,
17pB-estradiol Sand 1 2.1 4.0 14.2 22.50 3.03
2015)
) ) (Sangster et al.,
17p-estradiol Silt large 1 0.87 33 4.55 17.36 33
2015)
) . (Sangster et al.,
17p-estradiol Silt small 1 1.45 4.6 6 20.02 3.14
2015)
) (Sangster et al.,
17B-estradiol Clay 1 6.39 29.3 41.7 180.09 3.45
2015)
. . (Sangster et al.,
17B-estradiol Colloid 1 4.17 423 479 123.07 3.47
2015)
. (Sangster et al.,
17B-estradiol | Wholesand2 | 0.23 0.23 1.36 2.54 3.04
2015)
; o ~n -1 (Cindy et al.,
17p-estradiol Sand 0.94 99.8 0 0.2 34 ng mL'g 0.8
2006)
. . . ln +n -1 (Sangsupan et al.,
17p-estradiol Tillage soil 1 0.85 62 18 20 3 19.12 | 3692 | mg "mL'g 0.92 3.35 2006)
. . . ln +n -1 (Sangsupan et al.,
17p-estradiol Tillage soil 2 0.43 60.7 15.3 24 33 13.25 28.28 | mg "'mL'g 0.87 3.19 2006)
: No Tillage ln +n -1 (Sangsupan et al.,
17B-estradiol ) 0.88 63.3 19.3 17.3 2.9 21.9 36.35 | mg "mL'g 0.92 3.37
soill 2006)
) No Tillage e n (Sangsupan et al.,
17pB-estradiol . 0.38 65.3 18 16.7 3.6 9.56 2431 | mg "'mL"g 0.87 3.06
soil2 2006)
. EPA-13 e n -1
17pB-estradiol . 4.5 12.5 -0.129 ug "L'g 0.728 3.68 (Yu et al., 2004)
sediment
. EPA-15 I-ny n_-1
17pB-estradiol 0.95 15.6 48.7 35.7 15.2 0.010 ug "L'g 0.475 3.8 (Yu et al., 2004)

sediment




. CEC Surface Ky .
Sex hormone Medium 0OC% | Sand% | Loam% | Clay% ( Vkg) mYe) | LKg) Kt K unit 1ng | LogKoc Reference
cmol/kg) | area (m°/g g
. EPA-18 I-ny n_-1
17pB-estradiol diment 0.66 34.6 25.8 39.5 12.6 -0.255 ug "L'g 0.55 3.78 (Yu et al., 2004)
sedimen
. Aquifer lnp np, -1 :
17pB-estradiol diment 0.5 83 1.1 3.1 2.4 21.8 ug L'kg 2.5 3.64 (Ying et al., 2003)
sedimen
, EPAI
17pB-estradiol diment 0.22 94 0 6 1.1 3.56 - 3.21 (Lee et al., 2003)
sedimen
17p-estradiol | BS1 sediment | 0.41 98.2 0.2 1.6 8.8 56.8 1660 ug'"L"%kg" 2.1 3.93 (Chen et al., 2012)
17B-estradiol | BS2 sediment 1.21 98.2 1.4 10.4 4.8 166 141.1 ugl'”L“kg'1 0.95 4.14 (Chen et al., 2012)
17p-estradiol | BS3 sediment | 3.96 80.3 21.7 0.5 10.2 78 76.3 ug'"L"%kg" 1.05 3.29 (Chen et al., 2012)
17B-estradiol | BS4 sediment 1.81 96.3 2.2 L.5 43 7.9 8.19 ug'"L'kg 0.88 2.73 (Chen et al., 2012)
17p-estradiol Drummer 2.91 13 65.8 21.2 26.5 83.2 43.4 ug™mL"g" | 0.74 3.46 (Das et al., 2004)
17B-estradiol EPA1 0.22 93.9 0 6.1 1.07 3.56 3.21 (Das et al., 2004)
Masht t al.,
17a-estradiol |  7CB soil 75 68.8 24.4 6.8 41 62.4 200 | ¢ asz(;rf)e a
. Coloma-32 (Mashtare et al.,
17a-estradiol ] 0.6 88 7 5 43 99 3.19
soil 2011)
. Drummer-36 (Mashtare et al.,
17a-estradiol ] 2.3 17 47 36 15.5 22.8 3
soil 2011)
Mashtare et al.,
170-estradiol EPA-14 soil 0.5 2.1 344 63.6 18.9 2.8 2.77 ( 2011)
Masht t al.,
17a-estradiol |  Oak-soil 0.5 92 4 4 2.7 6.2 308 | (Moshtareeta
2011)
Masht t al.,
I7a-estradiol | Raubsoil | 14 | 105 | 657 | 238 | 233 11.4 203 | ¢ asz(;r‘;)e :
17a-estradiol Toronto soil 1.3 12 68 20 11.2 10.7 2.92 (Mashtare et al.,




. CEC Surface Ky .
Sex hormone Medium 0OC% | Sand% | Loam% | Clay% 2 Ks Kt unit 1/ng LogKqc Reference
(cmol/kg) | area (m“/g) | (L/Kg)
2011)
) ) (Mashtare et al.,
17a-estradiol 7CB soil 7.5 68.8 24.4 6.8 41 62.4 2.92 2011)
. Coloma-32 (Mashtare et al.,
17a-estradiol . 0.6 88 7 5 4.3 9.9 3.19
soil 2011)
. Drummer-36 (Mashtare et al.,
17a-estradiol ] 2.3 17 47 36 15.5 22.8 3
soil 2011)
) . (Mashtare et al.,
17a-estradiol EPA-14 soil 0.5 2.1 344 63.6 18.9 2.8 2.77 2011
. . (Mashtare et al.,
17a-estradiol Oak-soil 0.5 92 4 4 2.7 6.2 3.08
2011)
. . (Mashtare et al.,
17a-estradiol Raub soil 1.4 10.5 65.7 23.8 233 11.4 2.93 2011
. . (Mashtare et al.,
17a-estradiol Toronto soil 1.3 12 68 20 11.2 10.7 2.92 2011
. . (Mashtare et al.,
17a-estradiol 7CB soil 7.5 68.8 24.4 6.8 41 62.4 2.92 2011
. . (Ying and
Estriol Soil 1.3 85 2 12 17 3.11
Kookana, 2005)
. . (Ying and
Estriol Soil 0.85 84 4 10 9 3.05
Kookana, 2005)
. . (Ying and
Estriol Soil 1.8 27 23 48 16 2.94
Kookana, 2005)
. . (Ying and
Estriol Soil 2.9 52 20 25 68 3.37
Kookana, 2005)
) ) (Caron et al.,
Estriol PL (27) soil 3.11 23 40 37 294 25.5 2.90
2010)
) ) (Caron et al.,
Estriol MBU (3) soil 5.99 33 51 16 20.6 333 2.86

2010)




CEC

Surface

Sex hormone Medium 0OC% | Sand% | Loam% | Clay% 2 Ks Kt unit 1/ng LogKqc Reference
(cmol/kg) | area (m“/g) | (L/Kg)
. . (Caron et al.,
Estriol BT(24) soil 2.49 38 36 26 24.1 22.8 3.05
2010)
. . (Caron et al.,
Estriol AP (26) soil 2.54 42 37 21 24.1 33.6 3.14
2010)
. MMG (15) (Caron et al.,
Estriol . 1.63 49 32 19 18 16.0 3.02
soil 2010)
) . (Caron et al.,
Estriol FG (6) soil 2.38 33 38 29 26.1 254 3.02
2010)
. . (Caron et al.,
Estriol MG (20) soil 1.01 41 35 24 15.7 9.8 3.00
2010)
) ) (Caron et al.,
Estriol Br.C (17) soil 0.95 40 35 25 15.9 9.2 2.99
2010)
. DBr.C (18) (Caron et al.,
Estriol . 1.51 49 32 19 19 15.3 3.04
soil 2010)
. . (Caron et al.,
Estriol BLC (41) soil | 2.68 39 37 24 25.1 32.2 3.09
2010)
) ) (Caron et al.,
Estriol DGC (9) soil 3.13 25 41 34 31.9 30.0 2.98
2010)
. . (Caron et al.,
Estriol GL (23) soil 2.92 27 40 33 24.2 20.6 2.90
2010)
. . (Caron et al.,
Estriol DGL (13) soil | 2.96 36 39 25 24.2 23.1 3.04
2010)
. . (Caron et al.,
Estriol U (41) soil 1.87 22.8 50.2 27 22.8 19.6 3.03
2010)
. . (Caron et al.,
Estriol M (39) soil 2.09 22.1 52.9 25 22.1 22.2 3.04
2010)
. . (Caron et al.,
Estriol L (41) soil 3.14 24.6 49.4 26 24.6 27.6 3.01
2010)
Estriol BS1 sediment | 0.41 98.2 0.2 1.6 8.8 23.7 16.2 ug'"L'kg" | 0.63 3.76 (Chen et al., 2012)




CEC

Surface

Sex hormone Medium 0OC% | Sand% | Loam% | Clay% ( Vkg) ( 2 y | wke K Kt unit 1ng | LogKoc Reference
cmol/kg) | area (m°/g g
Estriol BS2 sediment | 1.21 98.2 1.4 10.4 4.8 17.7 18.6 ug'"L"%kg" 1.1 3.17 (Chen et al., 2012)
Estriol BS3 sediment | 3.96 80.3 21.7 0.5 10.2 27.7 29.6 ug'"L"%kg! 1.08 2.85 (Chen et al., 2012)
Estriol BS4 sediment 1.81 96.3 2.2 1.5 4.3 2.8 3.44 ug'"L"%kg" | 0.86 2.19 (Chen et al., 2012)
Karnjanapiboon
Estriol Sand 0.1 | 988 1.2 0 22 | 29 L | a3 | (Kemanap
wong et al., 2010)
Karnjanapiboon
Estriol Sandy loam | 13 74 10 16 86 | 17.1 196 | 28 | (Camjanap
wong et al., 2010)
Karnj ib
Estriol Siltloam | 2.5 34 54 12 186 | 23.8 145 | o287 | (Karmjanapiboon
wong et al., 2010)
170-ethinylestr , Lne o -1
diol Chelsea soil 5.45 3.92 -0.462 ug L'g 0.86 3.55 (Yu et al., 2004)
adio
170-ethinylestr . (Ying and
) Soil 1.3 85 2 12 77 3.77
adiol Kookana, 2005)
170-ethinylestr . (Ying and
. Soil 0.85 84 4 10 62 3.86
adiol Kookana, 2005)
170-ethinylestr . (Ying and
. soil 1.8 27 23 48 78 3.64
adiol Kookana, 2005)
170-ethinylestr . (Ying and
. Soil 2.9 52 20 25 122 3.62
adiol Kookana, 2005)
170-ethinylestr | Bloomfield
diol " 0.36 81 11 8 4.4 391 3.04 (Lee et al., 2003)
adio soi
170-ethinylestr Drummerl
diol " 291 13 66 21 26.5 234 2.91 (Lee et al., 2003)
adio soi
17a-ethinylestr e 1 -1 (Sarmah et al.,
. Manawatu 33 87 11 2 9.7 13.6 12.44 12.36 ug 'L'g 1 2.59
adiol 2008)
17a-ethinylestr ) Lo 1 -1 (Sarmah et al.,
Horotiu 5.5 19 58 23 36 224 22.33 18.52 ug 'L'g 0.97 3.14

adiol

2008)




. CEC Surface Ky .
Sex hormone Medium 0OC% | Sand% | Loam% | Clay% 2 Ks Kt unit 1/ng LogKqc Reference
(cmol/kg) | area (m“/g) | (L/Kg)
17a-ethinylestr e 1 -1 (Sarmah et al.,
) Egmont 9.7 32 39 29 42 105.4 113 ug L'g 1.1 3.44
adiol 2008)
17a-ethinylestr e 1 -1 (Sarmah et al.,
) Pukehoke 2.4 5 31 64 30 48.9 16.56 15.46 ug L'g 0.9 3.11
adiol 2008)
17a-ethinylestr e 1 -1 (Sarmah et al.,
. Matawhero 2 11 62 27 30 15.2 14.69 ug Lg 0.95 2.46
adiol 2008)
170-ethinylestr o e 1 -1 (Sarmah et al.,
) Waikiki 6.6 7 69 24 48 16.1 2359 | 2327 ug L'g 0.98 3.59
adiol 2008)
17a-ethinylestr i e 1 -1 )
diol DX soil 1.91 18 40 42 27.1 28.48 0.126 ug 'L'g 0.772 (Lietal., 2013)
adio
170-ethinylestr (Karnjanapiboon
) Sand 0.1 98.8 1.2 0 1 1.8 2.08 3.02
adiol wong et al., 2010)
170-ethinylestr (Karnjanapiboon
) Sandy loam 1.3 74 10 16 176.2 118.6 0.72 4.13
adiol wong et al., 2010)
170-ethinylestr . (Karnjanapiboon
) Silt loam 2.5 34 54 12 196.8 169.4 0.96 3.9
adiol wong et al., 2010)
170-ethinylestr .
) Bulk 8 soil 1.15 3.85 (Keetal., 2010)
adiol
170-ethinylestr ln +n -1 (Cindy et al.,
. Sand 0.94 99.8 0 0.2 27 ng mL'g 1
adiol 2006)
170-ethinylestr ln +n -1 (Cindy et al.,
. sand 0.94 99.8 0 0.2 28 ng mL'g 1
adiol 2006)
170-ethinylestr i ln +n -1 (Cindy et al.,
. Silty loam 2.66 5.81 30 ng mL'g 0.9
adiol 2006)
17a-ethinylestr ) e n (Cindy et al.,
. Silty clay 3.07 29.66 96 ng "mL'g 1.04
adiol 2006)
17a-ethinylestr e (Cindy et al.,
. Clay loam 3.76 48.69 121 ng "mL'g 1.18
adiol 2006)
170-ethinylestr EPA-13 e n -1
) ) 4.5 12.5 -0.791 ug L'g 0.893 3.53 (Yu et al., 2004)
adiol sediment




. CEC Surface Ky .
Sex hormone Medium 0OC% | Sand% | Loam% | Clay% 2 Ks Kt unit 1/ng LogKqc Reference
(cmol/kg) | area (m“/g) | (L/Kg)
17a-ethinylestr EPA-15 e 1 -1
. . 0.95 15.6 48.7 35.7 15.2 -0.612 ug "L'g 0.667 3.58 (Yu et al., 2004)
adiol sediment
17a-ethinylestr EPA-18 e 1 -1
. . 0.66 34.6 25.8 39.5 12.6 -0.636 ug "L'g 0.612 3.59 (Yu et al., 2004)
adiol sediment
17a-ethinylestr EPA-21 e 1 -1
. . 1.88 50.2 42.7 7.1 6.96 -0.899 ug "L'g 0.851 3.55 (Yu et al., 2004)
adiol sediment
17a-ethinylestr EPA-26 e 1 -1
. . 1.48 1.6 55.4 429 16.2 -1.158 ug "L'g 0.878 3.54 (Yu et al., 2004)
adiol sediment
170-ethinylestr EPA1
. . 0.22 94 0 6 1.1 - 2.31 - 3.02 (Lee et al., 2003)
adiol sediment
17a-ethinylestr ) L nn -1
diol BS1 sediment | 0.41 98.2 0.2 1.6 8.8 35.8 34 ug "L'kg 0.96 3.94 (Chen et al., 2012)
adio
17a-ethinylestr : Lne 1 -1
diol BS2 sediment 1.21 98.2 1.4 10.4 4.8 107 196.3 | ug "L'kg 1.34 3.94 (Chen et al., 2012)
adio
17a-ethinylestr : Lne 1 -1
diol BS3 sediment | 3.96 80.3 21.7 0.5 10.2 207 220 ug L'kg 1 3.72 (Chen et al., 2012)
adio
17a-ethinylestr : Lne 1 -1
BS4 sediment 1.81 96.3 2.2 1.5 4.3 0.8 26.5 ug L'kg 0.8 3.24 (Chen et al., 2012)

adiol




Table S3 Sorption parameters for the androgens.

. CEC Surface Ky .
Sex hormone Medium OC% | Sand% | Loam% | Clay% 5 Ks Kt unit 1/ng | LogKy: Reference
(cmol/kg) | area(m”/g) | (L/Kg)
. (Lee et al.,
Testosterone EPA14 soil 0.48 2 34 64 18.9 16 3.52
2003)
. (Lee et al.,
Testosterone Bloomfield soil | 0.36 81 11 8 4.4 7.2 33
2003)
. (Lee et al.,
Testosterone Drummer 7 soil | 2.39 42.7 3.25
2003)
. (Lee et al.,
Testosterone Toronto soil 4.4 12 68 20 11 27.3 3.32
2003)
I o A (Maetal.,
Testosterone HAL1 1.28 18 62 20 13.9 12.61 50.54 3882 | ug mL'g | 0.7996 3.6 2015)
I e i (Maetal.,
Testosterone HAL2 1.16 15 65 20 16.9 13.52 42.05 33.67 | ug mL'g |0.7582 | 3.87 2015)
n en - (Maetal.,
Testosterone HALS3 0.76 13 62 25 17.5 17.4 36.11 3222 | ug mL'g | 0.8573 3.7 2015)
n en - (Maetal.,
Testosterone NP1 1.05 33 55 12 12.3 13.37 17.25 1647 | ug mL'g" | 0.8025 | 3.25 2015)
n en - (Maetal.,
Testosterone NP2 0.76 30 60 10 13.2 14.12 11.95 11.89 ug mL'g" | 0.7927 | 3.23 2015)
ln vn -1 (Maetal.,
Testosterone NP3 0.41 35 55 10 15.8 13.22 9.8 9.98 ug ‘mL'g" | 0.7602 | 3.42 2015)
ln e -l (Maetal.,
Testosterone Towal 0.65 77 13 10 13.8 1.71 11.16 10.6 ug mL'g" | 0.7974 | 3.24 2015)
ln e -l (Maetal.,
Testosterone Iowa2 0.7 5 60 35 36.2 23.03 78.57 74.46 ug mL'g" | 09683 | 4.05 2015)
) Lo on (Maet al.,
Testosterone Kaolin 0 10.05 2 10.05 36.99 35.28 ug mL'g" | 0.9159 2015)
) . Lo on (Ma et al.,
Testosterone Montmorillonite 0 31.82 76.4 31.82 623.9 795.7 | ug "mlL'g 1.2458 2015)
. Lo on (Maet al.,
Testosterone Bentonite 0 85.2 318.21 283 ug mL'g" | 0.7263 2015)




CEC

Surface

Sex hormone Medium OC% | Sand% | Loam% | Clay% 5 Ks Kt unit 1/ng | LogKy: Reference
(cmol/kg) | area(m”/g) | (L/Kg)
Lo on (Maet al.,
Testosterone Clayl 1.15 0 0 100 52.21 329.46 | 303.69 | ug “mL'g | 0.9849 2015)
Lo on (Maet al.,
Testosterone Clay2 1.15 0 0 100 77.66 803.23 | 1,109.76 | ug mL'g 1.0604 2015)
ietal,
Testosterone Sand 0.12 232 | 42.33 255 | (Qeta
2014)
ietal.,
Testosterone Mediumsilt | 0.09 102 | 5512 279 | (@eta
2014)
ietal.,
Testosterone Fine Silt 1.72 233 | 8032 267 | (@2
2014)
(Qietal.,
Testosterone Clay 1 1.97 52.21 329.46 2.22
2014)
(Qietal.,
Testosterone Clay2 1.97 77.66 803.23 2.61
2014)
: 1 1 (Gineys et al.,
Testosterone 250 um soil 2.16 12 72 16 9.33 37.7 10.3 ugg /mglL 1.22 3.24 2012)
. (Sangster et
Testosterone Whole silty lol | 2.55 16.6 19.9 43.3 3.23
al., 2015)
(Sangster et
Testosterone Sand 1 2.1 4.0 14.2 35.6 3.23
al., 2015)
. (Sangster et
Testosterone Silt large 1 0.87 33 4.55 12.290 3.15
al., 2015)
. (Sangster et
Testosterone Silt small 1 1.45 4.6 6 24.06 3.22
al., 2015)
(Sangster et
Testosterone Clay 1 6.39 29.3 41.7 149.80 3.37
al., 2015)
. (Sangster et
Testosterone Colloid 1 4.17 423 47.9 53.72 3.11
al., 2015)
(Sangster et
Testosterone Whole sand 2 0.23 0.23 1.36 3.45 3.18

al., 2015)




CEC

Surface

Sex hormone Medium OC% | Sand% | Loam% | Clay% 5 Ks Kt unit 1/ng | LogKy: Reference
(cmol/kg) | area(m”/g) | (L/Kg)
) (Qi and Zhang,
Testosterone Bulk soil 1 0.95 79.9 3.92
2016)
(Qi and Zhang,
Testosterone SDA 1 0.57 0.59 472 3.92
2016)
(Qi and Zhang,
Testosterone STA 1 0.6 1.63 63.5 4.02
2016)
(Qi and Zhang,
Testosterone Clay 1 1.97 2.59 189.4 3.98
2016)
. (Qi and Zhang,
Testosterone HAL-Colloid 1 10.5 4.14 207.8 33
2016)
. (Qi and Zhang,
Testosterone HAL-Colloid 2 11 6.2 493.6 3.65
2016)
. (Qi and Zhang,
Testosterone HAL-Colloid 3 16.4 10.34 691 3.62
2016)
. (Qi and Zhang,
Testosterone Bulk soil 2 0.68 36.7 3.73
2016)
(Qi and Zhang,
Testosterone SDA 2 0.21 0.35 20.1 3.98
2016)
(Qi and Zhang,
Testosterone STA 2 0.86 2.58 43.2 3.7
2016)
(Qi and Zhang,
Testosterone Clay 2 2.36 2.59 106.2 3.65
2016)
) (Qi and Zhang,
Testosterone Colloid 1 13.3 4.14 114.5 2.93
2016)
) (Qi and Zhang,
Testosterone Colloid 2 18.5 6.2 208 3.05
2016)
) (Qi and Zhang,
Testosterone Colloid 3 26.3 10.34 181.2 2.84
2016)
. . ln +n -1 (Sangsupan et
Testosterone Tillage soil 1 0.85 62 18 20 3 11.39 2936 | mg 'mL'g 0.85 3.13

al., 2006)




. CEC Surface Ky .
Sex hormone Medium OC% | Sand% | Loam% | Clay% 5 Ks Kt unit 1/ng | LogKy: Reference
(cmol/kg) | area(m”/g) | (L/Kg)
. . ln +n -1 (Sangsupan et
Testosterone Tillage soil 2 0.43 60.7 15.3 24 33 5.04 14.81 | mg "'mL"g 0.84 2.77
al., 2006)
. . ln +n -1 (Sangsupan et
Testosterone No Tillage soill | 0.88 63.3 19.3 17.3 2.9 13.52 25.83 | mg "mLg 0.9 3.18 1.. 2006)
al.,
. . ln +n -1 (Sangsupan et
Testosterone No Tillage soil2 | 0.38 65.3 18 16.7 3.6 5 13.59 | mg "'mL"g 0.85 2.74
al., 2006)
. (Lee et al.,
Testosterone EPA1 sediment | 0.22 94 0 6 1.1 4.57 3.32
2003)
ln_yn -1 (Das et al.,
Testosterone Drummer 2.91 13 65.8 21.2 26.5 42.7 59.1 ug mlL'g 0.62 3.17 2004)
(Das et al.,
Testosterone EPAL1 0.22 93.9 0 6.1 1.07 4.57 3.32
2004)
, n en - (Das et al.,
Androstenedione Drummer 291 13 65.8 21.2 26.5 142 27.9 ug mlL'g 0.51 3.69 2004)
. (Das et al.,
Androstenedione EPA1 0.22 93.9 0 6.1 1.07 19.3 3.69
2004)
. (Bushra et al.,
17a-trenbolone EPA-14 soil 0.48 2 34 64 18.8 2.2 2.65
2009)
. (Bushra et al.,
17a-trenbolone Coloma-32 soil | 0.64 81 11 8 43 53 2.92
2009)
. (Bushra et al.,
17a-trenbolone Toronto soil 1.3 12 68 20 11 6.3 2.68
2009)
Drummer-36 (Bushra et al.,
17a-trenbolone ) 2.3 17 47 36 15.5 17 2.87
soil 2009)
' (Bushra et al.,
17a-trenbolone 7CB soil 7.5 24 69 7 41 41 2.74
2009)
. (Yang et al.,
17a-trenbolone Sand-soil 0.06 1.72 2.46
2019)
) Lo n (Robinson et
17a-trenbolone DU soil 3.8 44 23 33 19.3 19.78 | mg "'mL"g 0.87

al., 2017)




. CEC Surface Ky
Sex hormone Medium OC% | Sand% | Loam% | Clay% 5 Ks 1/ng | LogKy: Reference
(cmol/kg) | area(m”/g) | (L/Kg)
. (Robinson et
17a-trenbolone MSL soil 1.8 64 11 25 18.1 7.22 0.88
al., 2017)
. (Robinson et
17a-trenbolone MT soil 0.9 34 21 45 26.8 5.36 0.86
al., 2017)
. (Robinson et
17a-trenbolone OE soil 3.1 58 11 21 26.7 8..49 0.87
al., 2017)
. (Robinson et
17a-trenbolone RM soil 0.9 82 3 15 10.9 4.32 0.90
al., 2017)
) (Bushra et al.,
17B-trenbolone EPA-14 soil 0.48 2 34 64 18.8 4.7 2.99
2009)
) (Bushra et al.,
17B-trenbolone Coloma-32 soil | 0.64 81 11 8 4.3 10.6 3.22
2009)
. (Bushra et al.,
17B-trenbolone Toronto soil 1.3 12 68 20 11 14.5 3.05
2009)
Drummer-36 (Bushra et al.,
17B-trenbolone . 2.3 17 47 36 15.5 32.6 3.15
soil 2009)
. (Bushra et al.,
17B-trenbolone 7CB soil 7.5 24 69 7 41 73.5 2.99
2009)
. (Yang et al.,
17B-trenbolone Sand-soil 0.06 1.88 2.50
2019)
. . (Bushra et al.,
Trendione EPA-14 soil 0.48 2 34 64 18.8 20.6 3.63
2009)
. . (Bushra et al.,
Trendione Coloma-32 soil | 0.64 81 11 8 4.3 20.1 3.5
2009)
. . (Bushra et al.,
Trendione Toronto soil 1.3 12 68 20 11 30 3.36
2009)
. Drummer-36 (Bushra et al.,
Trendione ] 2.3 17 47 36 15.5 44.7 3.29
soil 2009)
. . (Bushra et al.,
Trendione 7CB soil 7.5 24 69 7 41 100.7 3.13

2009)




. CEC Surface Ky .
Sex hormone Medium OC% | Sand% | Loam% | Clay% ( Vkg) ( 2 ) | WKg) K Kt unit 1/ng | LogKy: Reference
cmol/kg) | area(m®/g g
Yang et al.,
Trendione Sand-soil 348 2.76 (Yang
2019)
Robinson et
Trendione DU soil 3.8 44 23 33 19.3 46.89 | mg'™™mL"g" | 0.94 (
al., 2017)
Robinson et
Trendione MSL soil 1.8 64 11 25 18.1 2476 | mg™mL¢" | 0.95 (
al., 2017)
Robinson et
Trendione MT soil 0.9 34 21 45 26.8 2298 | mg'™™mL"g’ | 1.08 (
al., 2017)
Robinson et
Trendione OE soil 3.1 58 11 21 26.7 46.13 | mg'™mL"g" | 0.99 (
al., 2017)
Robinson et
Trendione RM soil 0.9 82 3 15 10.9 20.12 | mg"™™mL"g" | 0.95 (
al., 2017)
Ong et al.,
17a-methyltestosterone Sand 0 95.3 2 2.7 58.8 4.6 (Ong
2012b)
Ong et al.,
17a-methyltestosterone Laterite soil 0.07 74 12.8 13.2 7.5 1.2 3.22 (Ong
2012b)
Ong et al.,
17a-methyltestosterone | Garden soil 1 0.56 18.6 34 47.4 49.1 494 3.95 ( 2(?12b)
Ong et al.,
17a-methyltestosterone | Garden soil 2 1.06 42 23.6 34.4 37.9 119.7 4.05 ( 2(;%12b)
Ong et al.,
17a-methyltestosterone | Garden soil 3 1.36 17.8 28.8 53.4 62.6 122.8 3.96 ( 2(;%12b)




Table S4 Sorption parameters for the progestins

. CEC Surface Ky .
Sex hormone Medium OC% Sand% | Loam% | Clay% 2 Ks K unit 1/mg | LogKoc Reference
(cmol/kg) | area(m’/g) (L/Kg)
(Card et al.,
Melengestrol acetate C32 1.1 88 7 5 4.3 11.7 3.03
2012b)
(Card et al.,
Melengestrol acetate D36 4 17 47 36 15.5 63.9 3.20
2012b)
(Card et al.,
Melengestrol acetate FC 7.7 17 46 37 20.2 71.4 3.96
2012b)
Wholesilty (Sangster et
Progesterone 2.55 16.6 19.9 207.2 3.91
lol al., 2015)
(Sangster et
Progesterone Sand 1 2.1 4.0 14.2 289.88 4.14
al., 2015)
. (Sangster et
Progesterone Silt large 1 0.87 33 4.55 218.53 4.4
al., 2015)
. (Sangster et
Progesterone Silt small 1 1.45 4.6 6 117.86 391
al., 2015)
(Sangster et
Progesterone Clay 1 6.39 293 41.7 610.24 3.98
al., 2015)
. (Sangster et
Progesterone Colloid 1 4.17 423 47.9 1071.86 4.41
al., 2015)
Wholesand (Sangster et
Progesterone 0.23 0.23 1.36 333 4.16
2 al., 2015)
. (Yang et al.,
Progesterone sand-soil 0.127 2.15 3.23
2020b)
. (Yang et al.,
Altrenogest sand-soil 0.06 3.14 2.72
2019)
L e -1 (Yang et al.,
Altrenogest S1 0.82 62 34 4 4.37 5.66 7.76 9.56 | ug "L'kg 0.93 2.98
2020a)
L e -1 (Yang et al.,
Altrenogest S2 2.19 59 28 13 6.71 11.4 15.6 22.1 | ug 'L'kg 0.92 2.85
2020a)
L e -1 (Yang et al.,
Altrenogest S3 4.16 41 49 10 11.4 25.6 471 46.4 | ug 'L'kg 1.10 3.05

2020a)




. CEC Surface Ky .
Sex hormone Medium OC% Sand% | Loam% | Clay% 2 Ks K unit 1/mg | LogKoc Reference
(cmol/kg) | area(m’/g) (L/Kg)
L e -1 (Yang et al.,
Altrenogest S4 2.26 22 61 17 11.7 19.5 47.1 554 | ug L'kg 0.96 3.32
2020a)
L e -1 (Yang et al.,
Altrenogest S5 2.2 59 31 10 9.66 11.7 47 36.8 | ug L'kg 1.08 3.37
2020a)
Chlormadinone L e -1 (Yang et al.,
S1 0.82 62 34 4 4.37 5.66 17.1 17.6 | ug "L'kg 1.06 3.32
acetate 2020a)
Chlormadinone Lo e 1 (Yang et al.,
S2 2.19 59 28 13 6.71 11.4 38 385 | ug Lkg 0.81 3.24
acetate 2020a)
Chlormadinone Lo e 1 (Yang et al.,
S3 4.16 41 49 10 11.4 25.6 61.5 95.7 | ug Lkg 0.94 3.17
acetate 2020a)
Chlormadinone Lo e 1 (Yang et al.,
S4 2.26 22 61 17 11.7 19.5 343.5 431.7 | ug Lkg 0.93 4.18
acetate 2020a)
Chlormadinone e e -1 (Yang et al.,
S5 2.2 59 31 10 9.66 11.7 133.6 181.8 | ug "L'kg 0.97 3.82
acetate 2020a)
e e -1 (Yang et al.,
Megestrol acetate Sl 0.82 62 34 4 4.37 5.66 20.2 289 | ug L'kg 0.85 3.39
2020a)
e e -1 (Yang et al.,
Megestrol acetate S2 2.19 59 28 13 6.71 11.4 419 45 ug L'kg 0.91 3.28
2020a)
Lne oy -1 (Yang et al.,
Megestrol acetate S3 4.16 41 49 10 11.4 25.6 58.6 73.1 ug L'kg 0.98 3.15
2020a)
Lne oy -1 (Yang et al.,
Megestrol acetate S4 2.26 22 61 17 11.7 19.5 901.4 846.5 | ug 'L'kg 1.62 4.6 20200)
a
L e -1 (Yang et al.,
Megestrol acetate S5 2.2 59 31 10 9.66 11.7 3535 3319 | ug "L'kg 1.19 4.25
2020a)
) L e -1 (Yang et al.,
Drospirenone S1 0.82 62 34 4 4.37 5.66 25.2 46.1 ug "L'kg 0.71 3.49
2020a)
) L e -1 (Yang et al.,
Drospirenone S2 2.19 59 28 13 6.71 11.4 43.1 472 | ug "L'kg 0.93 3.29
2020a)
) L e -1 (Yang et al.,
Drospirenone S3 4.16 41 49 10 11.4 25.6 90.3 93.1 ug "L'kg 0.96 3.34

2020a)




. CEC Surface Ky .
Sex hormone Medium OC% Sand% | Loam% | Clay% 2 Ks K unit 1/mg | LogKoc Reference
(cmol/kg) | area(m’/g) (L/Kg)
) L e -1 (Yang et al.,
Drospirenone S4 2.26 22 61 17 11.7 19.5 472.3 600.9 | ug "L'kg 1.11 4.32
2020a)
) L e -1 (Yang et al.,
Drospirenone S5 2.2 59 31 10 9.66 11.7 178.8 2244 | ug "L'kg 0.94 3.95
2020a)
Medroxyprogesterone L e -1 (Yang et al.,
S1 0.82 62 34 4 4.37 5.66 17.7 275 | ug 'L'kg 0.79 3.33
acetate 2020a)
Medroxyprogesterone Lo e 1 (Yang et al.,
S2 2.19 59 28 13 6.71 11.4 33 447 | ug 'L'kg 0.85 3.18
acetate 2020a)
Medroxyprogesterone Lo e 1 (Yang et al.,
S3 4.16 41 49 10 11.4 25.6 41.6 69.5 | ug Lkg 0.87 3.00
acetate 2020a)
Medroxyprogesterone Lo e 1 (Yang et al.,
S4 2.26 22 61 17 11.7 19.5 704.5 716.2 | ug "L'kg 1.41 4.49
acetate 2020a)
Medroxyprogesterone e e -1 (Yang et al.,
S5 2.2 59 31 10 9.66 11.7 275.6 2558 | ug "L'kg 1.06 4.14
acetate 2020a)
Med t Y: tal.,
COTOXYPIOBESIEIONE | candosoil | 0.127 1.78 315 | (Yaneeta
acetate 2020b)
; lenv 0y -1 (Yang et al.,
Dienogest S1 0.82 62 34 4 4.37 5.66 3.16 348 | ug Lkg 0.95 2.59
2020a)
i Lne oy -1 (Yang et al.,
Dienogest S2 2.19 59 28 13 6.71 11.4 5.73 10.5 | ug 'L'kg 0.8 242
2020a)
i Lne oy -1 (Yang et al.,
Dienogest S3 4.16 41 49 10 11.4 25.6 23 271 | ug Lkg 0.96 2.74
2020a)
i Lne oy -1 (Yang et al.,
Dienogest S4 2.26 22 61 17 11.7 19.5 22.1 40.1 | ug L'kg 0.77 2.99
2020a)
) L e -1 (Yang et al.,
Dienogest S5 2.2 59 31 10 9.66 11.7 14.2 14 ug "L'kg 1.08 2.85
2020a)
. (Yang et al.,
Dienogest S1 0.8 64 29 7 4.37 5.65 3.08 3.20
2020c)
. (Yang et al.,
Dienogest S2 1.65 75 20 5 5.83 7.07 6.82 2.9

2020c)




. CEC Surface Ky .
Sex hormone Medium OC% Sand% | Loam% | Clay% 2 Ks K unit 1/mg | LogKoc Reference
(cmol/kg) | area(m’/g) (L/Kg)
. (Yang et al.,
Dienogest S3 2.19 59 28 13 6.71 11.4 9.19 2.77
2020c)
. (Yang et al.,
Dienogest S4 3.06 45 48 7 11.6 12.8 19.8 2.97
2020c)
. (Yang et al.,
Dienogest S5 4.16 41 49 10 12.6 25.6 19.5 2.82
2020c)
(Yang et al.,
Gestodene S1 0.8 64 29 7 4.37 5.65 5.22 3.42
2020c¢)
(Yang et al.,
Gestodene S2 1.65 75 20 5 5.83 7.07 9.79 3.05
2020c¢)
(Yang et al.,
Gestodene S3 2.19 59 28 13 6.71 11.4 12 3.22
2020c¢)
(Yang et al.,
Gestodene S4 3.06 45 48 7 11.6 12.8 25.2 3.27
2020c)
(Yang et al.,
Gestodene S5 4.16 41 49 10 12.6 25.6 24.3 3.16
2020c)
(Yang et al.,
Levonorgestrel S1 0.8 64 29 7 4.37 5.65 5.13 3.27
2020c)
(Yang et al.,
Levonorgestrel S2 1.65 75 20 5 5.83 7.07 10.6 3.06
2020c¢)
(Yang et al.,
Levonorgestrel S3 2.19 59 28 13 6.71 11.4 16.7 3.21
2020c¢)
(Yang et al.,
Levonorgestrel S4 3.06 45 48 7 11.6 12.8 323 3.26
2020c¢)
(Yang et al.,
Levonorgestrel S5 4.16 41 49 10 12.6 25.6 33.2 3.16
2020c)
(Yang et al.,
Medroxyprogesterone Sl 0.8 64 29 7 4.37 5.65 8.51 3.38
2020c)
(Yang et al.,
Medroxyprogesterone S2 1.65 75 20 5 5.83 7.07 17.7 3.15

2020c)




. CEC Surface Ky .
Sex hormone Medium OC% Sand% | Loam% | Clay% 2 Ks K unit 1/mg | LogKoc Reference
(cmol/kg) | area(m’/g) (L/Kg)
(Yang et al.,
Medroxyprogesterone S3 2.19 59 28 13 6.71 11.4 14.9 3.39
2020c)
(Yang et al.,
Medroxyprogesterone S4 3.06 45 48 7 11.6 12.8 38.8 3.44
2020c)
(Yang et al.,
Medroxyprogesterone S5 4.16 41 49 10 12.6 25.6 39.5 3.34
2020c)
(Yang et al.,
Cyproterone acetate S1 0.8 64 29 7 4.37 5.65 12.8 3.55
2020c¢)
(Yang et al.,
Cyproterone acetate S2 1.65 75 20 5 5.83 7.07 28.2 3.46
2020c¢)
(Yang et al.,
Cyproterone acetate S3 2.19 59 28 13 6.71 11.4 34.8 3.39
2020c¢)
(Yang et al.,
Cyproterone acetate S4 3.06 45 48 7 11.6 12.8 60 3.56
2020c)
(Yang et al.,
Cyproterone acetate S5 4.16 41 49 10 12.6 25.6 82.8 3.47
2020c)
(Yang et al.,
Etonogestrel S1 0.8 64 29 7 4.37 5.65 9.34 3.07
2020c)
(Yang et al.,
Etonogestrel S2 1.65 75 20 5 5.83 7.07 16.1 2.99
2020c¢)
(Yang et al.,
Etonogestrel S3 2.19 59 28 13 6.71 11.4 21.8 3.00
2020c¢)
(Yang et al.,
Etonogestrel S4 3.06 45 48 7 11.6 12.8 34.9 3.06
2020c¢)
(Yang et al.,
Etonogestrel S5 4.16 41 49 10 12.6 25.6 42.6 3.01
2020c¢)
(Yang et al.,
Norgestrel S1 0.8 64 29 7 437 5.65 3.96 2.69
2020c)
(Yang et al.,
Norgestrel S2 1.65 75 20 5 5.83 7.07 15.2 2.96
2020c)




. CEC Surface Ky .
Sex hormone Medium OC% Sand% | Loam% | Clay% 2 Ks K unit 1/mg | LogKoc Reference
(cmol/kg) | area(m’/g) (L/Kg)
(Yang et al.,
Norgestrel S3 2.19 59 28 13 6.71 11.4 13.3 2.78
2020c)
(Yang et al.,
Norgestrel S4 3.06 45 48 7 11.6 12.8 17.9 2.77
2020c)
(Yang et al.,
Norgestrel S5 4.16 41 49 10 12.6 25.6 22 2.74
2020c)
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