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Figure S1: Box and whisker plots of Pfllf Fluent que to Cryptosporidium versus log1oCrp from

disinfected effluent. See Figure 2 for description. See main text for abbreviation descriptions.
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Figure S2: Box and whisker plots of Pfllf fluent que to Giardia versus log10Crrr from disinfected

effluent. See Figure 2 for description. See main text for abbreviation descriptions.
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Figure S3: Box and whisker plots of Py Fluent que to norovirus versus log190Crrr from disinfected

effluent. See Figure 2 for description. See main text for abbreviation descriptions.
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Figure S4: Median Pj;'(i9" at different concentrations of the HF183 human marker (C7/; ')
in recreational water. Py sum is predicted from dose-dependent versus constant Pyjjiny,qp for
Salmonella and Campylobacter. Each Py s rp is paired with a specific P,z p; constant Pyjing,rp
with a beta-Poisson P, p, and dose-dependent Py rp With a beta-binomial Py, p (Table 2).

The red line indicates the threshold of 3 cases of illnesses/100 swimmers.
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Figure S5: Median Pfl’zgum at different concentrations of the CAT gull marker (Ccar) in recre-
ational water. Pjy sum is predicted from dose-dependent versus constant Py f.rp for Salmonella
and Campylobacter. Each Pyjjing,p is paired with a specific Py g rp; constant Pyjin s rp with a
beta-Poisson Pi,fp, and dose-dependent Py, s, With a beta-binomial Pj,f ., (Table 2). The
red line indicates the threshold of 3 cases of illnesses/100 swimmers.
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Figure S6: Median Py, sy, at different mixed concentrations of the HF183 human marker (Cyz ")
and the gull marker (Coar) in recreational water. Data in this plot were generated with a QMRA
using the beta-Poisson dose response curves (Pj, . rp) and constant Py, s given in Table 2.



Table S1: Primer and probe sequences used to target segments of human Bacteroides16S rRNA by
the HF183 qPCR assay.

Primer/ Sequence (5’ to 3’) Reference

Probe

HF183 ATCATGAGTTCACATGTCCG Bernhard and Field !
BacR287 CTTCCTCTCAGAACCCCTATCC Green et al.?
BacP234 MGB  [6FAM]-CTAATGGAACGCATCCC-MGB] Green et al.?




Table S2: HF183 assay standard curve parameters. Assay performance was judged based on effi-
ciency, with efficiency between 0.90 and 1.10 considered acceptable.

Slope Intercept R?  Efficiency
-3.5 37.9 0.99 0.94
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Table S3: Sensitivity analysis of input variables for the effluent scenario. Fyp: concentration of
HF in effluent [copies/ml]; Lyoro: removal of norovirus during wastewater treatment; V: volume
of seawater ingested [ml]; Ryoro: concentration of norovirus in sewage [genomes/L]; Rgiardia: cOn-
centration of Giardia in wastewater effluent [CFU/L]; Rcyypio: concentration of Cryptosporidium
in wastewater effluent [CFU/L]; Pyjjinfnoro: Probability of illness given infection with norovirus;
Pittjinf,crypto: Probability of illness given infection with Cryptosporidium; Pyyjinf ciardia: Probabil-
ity of illness given infection with Giardia.

Input Value |p75 : p25|

Variable p25 p50 p75 10° 10t 102 102 10* 10°

(copies HF /100 ml ambient seawater)
Rooro 49x10% 50x10* 5.1x10°> 104 102 89.5 40.2 7.21 1.84
Furp 1.3x 102 1.1x10®° 1.2x10* 954 942 839 404 7.6 2.0
Lyoro 9.4 x 101 7.1x10% 5.3x10® 559 553 457 259 539 1.62
Pytjint,noro 0.425 0.55 0.675 1.59 1.59 1.59 1.59 1.59 1.58
\%4 13.1 14.0 15.0 1.15 1.15 1.15 1.13 1.06 1.01
Reiardia 0.531 5.62 59.6 1.0 1.0 1.0 1.0 1.01 1.05
Rerypto 0.266 1.41 7.50 1.0 1.0 1.0 1.0 1.0 1.03
Pitjinf.crypto 0.325 0.45 0575 1.0 10 10 1.0 1.0 1.0
Pitjins,Giardia 0.325 0.45 0.575 1.0 1.0 1.0 1.0 1.0 1.0
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