Probabilistic exposure risk assessment with advective-

dispersive well vulnerabllity criteria
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~Motivation ~Conaditional Results

According to current Water Safety Plans,
water managers and stakeholders should
ensure safe drinking water supply by

Figure 4: Probabilistic isopercentiles [0.1, 0.5, 0.9] for the four Intrinsic well
vulnerabillity criteria (a)-(d) from n=500 simulations. Grey-scale maps show the
ensemble mean of the respective well vulnerability criteria.
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Our probabillistic intrinsic transport-based well vulnerability criteria are: - f ditioning:
(a) The probability distribution of peak arrival time from source to well; Effect of Conditioning: (U = (A,-Ax)/As)
(b) Possible levels of peak concentration arriving at the well; Table 2: Showing the fractional area [%] of delineated catchments according to the four
(C) Probability distribution of reaction time until a threshold level is VIP maps that is sacrificed to uncertainty for the conditioned and the unconditioned case.
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(d) The probability distribution of well down time (exposure time). uncertainty U, uncertainty U,
(1) Eoa T, = 50d 43.1% 25.2%
C G, =1x107[-] 14.6% 10.4%
C Ky'sssssssmssEssssnns m t th peak Gt
p |~ STEng t T =50d 14.6% 10.4%
Bl ime L, = 2d 14.5% 10.3%
m.,,. ~ duration
m —~ . . . . _
% ~ asymmetry Why macro-dispersion is inadequate for PRA:
Coriifeennnnnsnnnadlunnnnnngs e \ , M, ~ compactness
Figure 5: BTC of all realizations and the average breakthrough curve (bold) of n = 500
p unconditional realizations at the drinking water well, if a hazardous spill occurred at
tcrit tpeak location A.
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Figure 1: lllustrative sketch showing the four intrinsic well vulnerability criteria 161 ﬂ mean BTC
and temporal moments characterizing the concentration BTCc(t) L] e mean rel. peak conc.
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2) Reverse Temporal Moments
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3) Breakthrough Curve Reconstruction
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4) Well Vulnerability Criteria
~ Outlook

Probabilistic Well Vulnerability Criteria e Optimal site exploration for minimal uncertainty in probabilistic well
P(t = to|xi,do) ~ 'j:Zle 1 vulnerability criteria.
® Risk concept for long-term sources and transients (e.g., varying
pumping schedule in cooperation with DTU).
® Risk Analysis (FTA, ...).
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Figure 2: Methodology to determine probabilistic intrinsic well vulnerability criteria
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Figure 3: lllustrative Example, showing location Table 1: Uncertain model parameters
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