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Workflow for Quantitative Microbial Risk Assessment with
AgquaNES online tool

Step 1: Create new QMRA or open existing QMIRA Step 5: Summary page with all assumptions made for the QMRA

* Overview of all input parameters is shown in fold-out tables

* Log-removal of treatment steps can be adapted by selecting “Entry

N e el e = s B S Treatment Data” opening the summary table “Treatment Process”

« Min/Max removal can be adjusted and distribution type can be

L modified (set to “norm” = normal distribution), change reference to

& ety exieis il s e “User data”

* Clicking on “User Treatment Data” opens an excel file which can be
used to calculate the appropriate log-removal credits for each
treatment step from given monitoring data

* Further optimization of the tool will improve user data input

» Input data for QMRA can be exported as pdf (Button “Export PDF”)
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Welcome DanielW, What do you want to do?

Bxsting Risk Assessment

Test QMRA
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RISK ASSESEMENT SOURCE TREATMENT USE SUMMARY EXPOSURE & RISK
Step 2: Selection of source water with predefined water qualities oy
l—,_JME”u oftnen Date Created - 2015-04-02 Description: Test for Final Event « Back alculate =
@ QMuEiﬁMa watershare % AQUQNES B Date Madified : 2019-04-02 User: DanielW = A = ‘
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RISK ASSESSMENT SOURCE TREATMENT USE SUMMARY EXPOSURE & RISK Summa ry of Data

User Treatment Data Export PDF ‘ ‘ Entry Treatrment Data

Risk Assessment: Test QMRA Number of Monte Carlo Simulation: 1000

Date Created : 2019-04-02 Description: Test for Final Event | =k ‘ ‘ e

Date Modified - 2019-04-02 User- DanialW Click on a heading below to display a full overview of the default data that is used for the risk calculation based on your selections. The user can adapt these data based on their own microbial monitoring of

treatment performance. lick on “User Treatment Data’ to open up a spreadsheet where you can calculate these values for each treatment process based on your data. Click on “Enter Treatment Data’ and adapt the
numbers and distribution in the treatment table accordingly. Replace the Reference by "User data™ Click "Bxport PDF to save a copy of the data in a PDF file Click "Calculate” to perform calculation

I Water Source: Test Source

Treatment Process

1 0.0 0.0

Select the water source used in the system for which you want to assess the risk. The rmnge of expected concentrations of pathogenic micro-organisms is then displayed
under Pathogens. This range will be used in the risk assessment. The ranges are based on guidelines and references, which will be displayed on the Summary page. The T
button displays an introduction for each pathogen group and the index pathogen for which the nsk is calculated.

Pathogens @
Test Source (i ]
Bacteria = Min Value: 1.00e-03, Max Value: 1.00e+03 (CFU/liter) i ]
Sewage, Treated ()

Viruses  mp  Min Value: 1.00e-01, Max Value: 1.00e+03 (PFU/lter) i ] Primary trestment Minimum Log Removal 00
Maximum Log Removal 05 01 10
Protozoa = Min Value: 1.00e-02, Max Value: 1.00e+04 ((oo)cyst/liter) o
Distribution uniform uniform uniform
DEMEAUWARE Deliverable 3.1 DEMEAUWARE Deliversble 3.1 DEMEAUWARE Deliverable 3.1
Reference [p.18-18): MRMMC-EPHC-AHMC {p.18-19): NRMMC-EPHC-AHMC {p.18-19): NRMMC-EPHC-AHMC
[2008). WHD Z006] 12006). WHO 2006 {Z006]. WHO 2006)

T everal prodefined reptmont,
« Several predefined treatment processes are available (>20)
« Adjust number of treatment steps as needed for the case study
» Insert treatment steps into blank boxes by drag and drop

« Default values for each treatment step are displayed, which can be
adjusted later (in case site-specific monitoring data is available)
» QMRA watershare  AqualES

v 0.9.63cha

Step 6: Summary of results
B « After running of the Monte-Carlo-Simulation (takes 5-60 s) the results
are display as boxplots depending on use scheme

s
RISKASSESSMENT SOURCE TREATMENT use SUMMARY S &  The red line indicates the maximum acceptable risk level according to
Risk Assessment: Test QMRA 3 | WHO glJideIineS
[}aff IZI:rEﬁjci:d:E{:iE'r:Ett-‘::E Descri |:|t'|-:-in:Tf3-3t for Final Event | « Back | Next » . .
Date Modified - 2019-04-02 Liser: DarielW | ° T h e fO I owin g resu Its are g Iiven:
Drag the treatment processes that are used into an empty box in the process scheme field. To delete a box click *x’ to add a box click *+* or drag and drop boxes to change the order. Point at S n fe Cti O n ri S k p e r p e rSO n pe r ye a r
the selected process to display a brief iniru-duf:!inn_ The range of log removal of each paﬂl_ﬂge_n group by this process is shown. These log removals are used in the risk calculation_ The ] . . ]
;el:’::a“nac;s::;:'ue log removal values are provided on the summary page. If you have monitoring data for your processes, add the process here and then adapt the log removal values on the . :)A LYS pe r pe rSO n pe r yea r ( DA LY: d Isa b I I Ity_adJ u Sted I Ife yea rS )
« Below the graph the results are given as tables (values exceeding the
Frocelihe BIDCESs ol guideline risk level are shown in red)
Bank itration | No. Process Order Log Removal |  Results can be exported as pdf (Button “Export PDF”)
thnﬁnaﬁqn, drinking water i il
- B ' Bacteria Minimum: 0.0 , Maximum: 0.5 0 QMVP[]\ﬁﬁalpha wateshare % AqUQNES
Chlnnnatlnn,wastewnher 1. ﬁmm - ‘ Viruses Minimum: 0.0, Maximum: 0.1
5 s =| rotozoa Minimum: 0. axirmum: 1. H_W
“hise e 7 e i o b RISK ASSESSMENT SOURCE TREATMENT USE SUMMARY EXPOSURE & RISK
Conventional clarification ‘Wetlands, subsurface fl x ’ Bacteria Minimum: 0.5, Maximum: 3.0 .
ﬂmﬂuhnad air flotation 2 Protozoa Minimum: 0.5, Maximum: 2.0 RISkmmenL Test QMRA o
Date Created ; 2019-04-02 Deszcription: Test for Final Event & : Export PDF |
Dual media ﬁﬂmﬁu o Date Modified : 2019-04-02 User: Daniely
e : : Bacteria Minimum: 2.0 , Maximum: 2.0
Granular high-rate filtration % Eiasnston. wastewates . * Viruses Minimum: 2.0 , Maximum: 2.0
| . Protozoa Minimum: 2.0, Maximum: 2.0 Summary of Result
High-rate clarification

The risk of this scenario can be compared to two commonly applied health based targets (WHO GDWQ 2011):
1in 10,000 Annual nsk of infection or
0.000001 Disability Adjusted Life Years (DALY)

Ste p 4 . Se I eCt fo reseen type Of Wate r u sag e The estimated risk of infection exceeds the health target of 1 infection per 10,000 people per year for Protozoa

The estimated health nsk exceeds the health target of 1 microDALY per person per year for Protozoa

QMRA watershare Z AqualES
Infection risk per person per year
W
RISK ASSESSMENT SOURCE TREATMENT USE SUMMARY EXPOSURE & RISK (Red line is the health based target)

Risk Assessment: Test QMRA

Date Created : 2019-04-02 Description: Test for Final Event « Back | Next » |
Date Modified : 2015-04-02 User: DanielW ] |

Select the intended water use. If multiple uses are considered, select the one with the highest exposure. The exposure of the chosen water use is shown as the number of times the
water is used this way and the amount of water that is ingested each time. Literature reference for the selected data i1s shown on the summary page.

Water Use Selected Water Use Information

Description:

Irrigation, Public Frequencies moderate as most people use municipal areas sparingly (estimate 1/273 weeks). People are
unlikely to be directly exposed to large amounts of spray and therefore exposure is from indirect ingestion

via contact with lawns, etc. Likely to be higher when used to irngate facilities such as sports grounds or golf
courses (estimate 1/week) grounds and golf courses (estimate 1/week)

Water Use events per Year equal to 50 events
Water ingestion amount per Event equal to 0.001 liter
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