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Figure S1: Breakthrough curves measured at the downstream end of each reach (reaches #1 - #5)

Table S1: Radon activities measured in Oak Creek. The labeling of the sampling sites indicates the downstream and
upstream locations of the respective reach (for example, sampling sites #1 and #2 are downstream and upstream of
reach #1, respectively).

Sampling site Radon activity [Bq m~]
#1 288 (+22)
#2 285 (+22)
#3 290 (+22)
#4 337 (+26)
#5 325 (+25)
#6 265 (+21)




Table S2: Information content (top 10%) for reaches #2 - #5

Qfix Quns Qout
Parameter D a Ars qi SUM D a Ars qi SUM D a Ars q SUM
Reach #2
391 391 3.91 3.91 391 391 0.00 391 3.91 391 391
HX)
1.48 3.81 3.77 1.54 3.81 3.75 0.00 1.76 3.81 3.74 249
H(X|chloride)
3.87 3.77 1.92 3.90 3.90 3.84 0.00 3.89 3.90 3.80 0.95
H(X|radon)
1.49 218 1.95 1.56 3.80 3.74 0.00 1.81 3.81 3.75 0.83
H(X|(radon 11 chloride))
242 0.10 0.14 2.67 2.37 0.10 0.15 0.00 2.63 215 0.09 0.16 1.42 3.83
Dy, (X|chloride,X)
0.04 0.14 1.99 217 0.01 0.01 0.07 0.00 0.08 0.01 0.01 0.11 2.96 3.09
Dy, (X|radon, X)
D (X|(rad0n ﬁchloride),) 242 1.73 1.96 6.10 2.35 0.11 0.16 0.00 2.62 2.09 0.10 0.16 3.08 5.43
KL
X
Reach #3
HX) 391 391 3.91 3.91 391 391 0.00 391 3.91 391 391
H(X|chloride) 1.85 3.85 3.78 1.88 3.85 3.77 0.00 1.96 3.86 3.76 293
H(X|radon) 3.90 3.72 1.67 3.90 3.86 3.18 0.00 3.91 3.90 3.84 1.20
H(X(radon Nchloride)) 176 214 165 181 333 356 000 182 38 380 080
Dy (Xchloride,X) 205 006 013 224 203 006 014 000 222 195 004 015 098 312
Dy, (X|radon, X) 001 018 224 243 001 004 073 000 078 000 000 007 271 278
Dy (X](mdan ﬂchluride),) 215 1.77 2.25 6.17 2.10 0.51 0.34 0.00 2.96 2.09 0.05 0.10 311 5.35
y X
Reach #4
HX) 391 391 3.91 3.91 391 391 0.00 391 391 391 391
H(X|chloride) 199 38 375 167 38 381 000 171 38 380  3.90
H(X|radon) 3.89 3.70 1.61 3.89 3.84 2.98 0.00 3.90 3.89 3.76 2.46
HX|(radon (1 chioride)) ~ 181 228 155 167 335 339 000 164 378 383 191
Dy, (X|chloride,X) 192 005 0.6 213 224 005 010 000 239 220 005 011 000 236
Dy, (X|radon, X) 002 021 229 252 001 007 093 000 101 000 001 015 145 161
Dy, (X](mdon ﬂ(rhloride),) 2.10 1.62 2.36 6.08 2.24 0.56 0.52 0.00 331 227 0.13 0.08 2.00 4.48
. X
Reach #5
HEOr 391 391 3.91 3.91 391 391 0.00 391 391 391 391
H(X|chloride) 177 3.86 3.77 1.80 3.86 3.77 0.00 1.74 3.87 3.73 1.89
H(X|radon) 3.91 3.77 171 3.90 3.90 3.78 0.00 3.90 391 3.57 0.79
HX\(radon N1 chioride)) ~ 184 254 193 181 389 367 000 169 389 346 078
Dy (X|chloride,X) 214 005 014 232 211 005 014 000 229 217 004 017 201 440
Dy, (X|radon, X) 000 014 220 234 000 000 012 000 013 000 000 034 311 345
227 1.37 1.98 5.61 2.10 0.02 0.24 0.00 2.36 2.21 0.01 0.45 3.12 5.80

Du. (Xl(radon g]{ chloride),)




Table S3: Overview of the sensitivity based on the K-S test for all model parameters (D, a, Ats, and the groundwater
inflow (qi)) from the individual calibration of the TSM with chloride and radon. The terms 'high’, 'moderate’, ‘poor’,
and 'non-sensitive' refer to the classification of parameter sensitivity based on the K-value and p-value (see Section 2.6),
following the methodology of Ouyang et al. (2014). Results from all three calibration approaches are shown here, which
differ in how groundwater inflow was calibrated (Qfix, QLns, and Qout). Results are presented for the top 10% behavioral
parameters. For simplicity, we show the kiow model setup for calibrating the TSM with radon only.

Reach Parameter chloride radon chloride radon chloride radon
D high poor high poor high poor
poor
Reach #1 a moderate moderate poor poor poor
Arts high high moderate high moderate moderate
qr moderate high
D high poor high poor high poor
. : poor
Reach #2 a high moderate high moderate poor
Ars high high high moderate high moderate
qi moderate high
D high poor high poor high poor
non- poor poor
Reach #3 o sensitive moderate moderate moderate
Arts moderate high moderate high high poor
of} poor high
D high poor high poor high poor
o moderate moderate moderate poor moderate poor
Reach #4 non-
Ats moderate high moderate high moderate sensitive
o[} poor high
D high poor high poor high poor
o moderate moderate moderate poor moderate poor
Reach #5
Ats moderate high moderate moderate high poor
qi poor poor




Table S4: Spearman rank correlation coefficients for all parameters across all reaches. Only the top 1% of results are

shown. Statistically significant correlations are marked with an asterisk (*)

Reach #1 chloride radon (Kiow)
Parameter Qfix QuHs Qout Qfix Qs Qout
D-a 0.57* 0.55* 0.52* 0.01 0.04 -0.01
D - Ars -0.10* -0.10* -0.02 -0.01 -0.003 -0.05*
D-a -0.10* -0.11* -0.02 0.07*
a- Ats -0.26* -0.27* -0.23* -0.91* -0.22* -0.08*
a-q -0.04 0.03 -0.07* -0.04
Ats- Qi -0.05 -0.26* -0.86* -0.84*
Reach #2 chloride radon (Kiow)
D-a 0.12* 0.07* 0.04 -0.04 -0.04 -0.01
D - Ars -0.16* -0.05 -0.03 0.02 0.03 0.11*
D-q -0.25* -0.21* -0.05 -0.16*
o - Ats -0.56* -0.51* -0.45* -0.92* -0.14* -0.09*
a- 0.13* 0.04 0.08* 0.10*
Ats- Qi -0.22* -0.11* -0.70* -0.61*
Reach #3 chloride radon (Kiow)
D-a 0.62* 0.58* 0.43* -0.01 -0.03 -0.004
D - Ars -0.38* -0.29* -0.02 -0.03 0.01 0.10*
D-q -0.03 -0.32* -0.005 -0.18*
o - Ats -0.47* -0.40* -0.22* -0.91* -0.39* -0.10*
o-q 0.04 0.05 -0.13* 0.05*
Arts - Qi -0.17* -0.52* -0.72* -0.77*
Reach #4 chloride radon (Kiow)

D-a 0.52* 0.52* 0.39* 0.02 0.02 0.01
D - Arts -0.24* -0.28* -0.10* -0.01 -0.01 -0.03
D-a -0.03 -0.28* 0.01 0.04
o - Ats -0.33* -0.41* -0.27* -0.91* -0.50* -0.11*
a- -0.01 -0.10* -0.15* -0.02
Arts - Qi -0.12* -0.34* -0.65* -0.86*

Reach #5 chloride radon (Kiow)
D-a 0.53* 0.53* 0.40* 0.004 0.005 -0.02
D - Arts -0.16* -0.10* 0.08* 0.21* -0.005 0.28*
D-a -0.14* -0.29* 0.17* 0.30*
o - Ats -0.32* -0.30* -0.12* -0.87* -0.09* -0.05
a-q -0.01 -0.01 0.05 0.01
Ars - Qi -0.21* -0.37* -0.53* -0.39*




