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Probability vs Reality

Probabilistic

assessment

(prObability Of Susceptibility Timeline of
0 for water occurrence

occurrence < 1) ecurrence cources (type of

event) being event)
affected

Assessment of a

real situation
(probability of
occurrence =1)

Susceptibility Timeline of
Occurrence for water occurrence
(hazardous resources (type of

fomt,
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event) being event)

affected

RISK ASSESSMENT METHODOLOGIES

Probability of damage <1
Risk from very low to very high level of

damage

Probability of damage =1
Damage from very low to very high

level




Development of the methodology
P Technical-Scientific Concepts

Eb Legal concepts

-ﬁ ‘ Technical and scientific methodology supported by risk

assessment (knowledge base models)

* Multiple types of hazardous occurrences/events and
- impacts on surface water and/or groundwater

_ Evidence collection and evaluation
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Deterioration of water quality

Exceedance (or non-compliance) of at least one
of the applicable quality standard for
parameters or

The increase of the concentration of at least one
pollutant in the receiving environment even if
the respective threshold is already exceeded
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® Technical-Scientific Index of illicit for water resources (I,.)

Negative effect
(Effect ) = Type of
occurrence X Severity

Occurrence
potential

Potential for water

resources bein
PoccurrencexEffe(:tneg>< I:’afecting WR (SW or GW) 8

Itc= + affected (Paffecting WR

(SW or GW))
Surface and/or

grounrdwater

Normalization factor J
(979

n— n.2of'terms in the

eguation that can Scale: 3 a 9 (Saaty’s Importance
have max rank scale)
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ISUre what nappens or wnat Is happening -

" Rejection of chemicals or waste (including slurry and manure)
containing chemicals or hazardous occurrence or event of . IMMEDIATE

unknown origin OBSERVATION
e Colour

4 R
Urban or non-urban wastewater discharge with and without « Temperature
permit (except microbiological load) * Oil or grease spots
e Labels
* Permits
(4 * Industry/service
Urban or non-urban wastewater discharge with and without types

| permit (only microbiological load)

Occurrences nearby groundwater abstractions




Negative Effect — Type of occurrence

Description Type Classification

There are no records of this type of occurrence in the ) i

Discontinuous occurrence 3
last 12 months
There is one occurrence recorded in the last 12 . .

Discontinuous occurrence 5
months
More than one occurrence has been recorded in the . .

Discontinuous occurrence 7
last 12 months
Is a continuous wastewater discharge or there is a
record of more than six occurrences in the last 12 Continuous occurrence 9

months



 Negative Effect — Severity

fl "Measure the degree of affectation and extent”

. e Quantity
Mortallty e Quality (protected species)

Deterioration of water
quality

e Water status parameters

e Water parameters for specific uses

Anth ropogenic uses or (drinking water, recreational waters,
. . irrigation, other)
services of water bodies

e Deterioration of water landscape or
activities (fishing, water sports, etc)

e Water status and for certain uses

Groundwater parameters

«



| Potential for water resources being affected

“"measure the susceptibility of water resources”

TYPE OF AREA (WR)
Sensitive areas
(UWWT Directive),
areas vulnerable to
nitrate pollution,
aquifer recharge

LOCATION
Assessment of the
distance of the
occurrence to
streams, flooding
areas, dams,
groundwater
abstraction

ARYER

OTHER AREAS
Protected areas for
economic interest

species, recreational
areas

NATURE
PROTECTION
Species and

habitats protection
areas, natural parks

<K



SEVERITY

Observation of the occurrence
site and surrounding area
(upstream & downstream)
Collection of water samples in
one or more points

Specimen collection

Evaluation of uses on-site and
in permitting databases and/or
GIS Services

N Evidence collection and evaluation

OCCURRENCE POTENTIAL

* On-site observation of "entry
point” in the WR (and

upstream & downstream)

* Observation and
characterization of the
occurrence

e Collection of raw product
and/or water samples

TYPE OF OCCURRENCE

* Review occurrence history
* Take into account weather
conditions (e.g.
floods/torrential streams)

POTENTIAL FOR WR BEING
AFFECTED

e Assessment through a GIS
system (geo viewer)

 Acts of vandalism ("see" It was developed a roadmap and check-list to help on the evidence collection
complaint) and assessment

References: National and international standards such as NO, ISO, CEN (collection and
M analysis of water samples), INTERPOL guidelines, legal diplomas and jurisprudence




GIS Viewer '

Resultado da Medida

Potencial de Afetacao dos Recursos Hidricos
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Additional factors
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S Increasing
Description
factor

Water status less than good 20%

The non-compliant parameters are coincident with those that supports the status

30%

less than good °
Water status good or higher than good 50%
Recurrence of a situation of discharge/disposal in violation of the legislation in 10%
(0]

force

The transgressor has not fully or partially implemented the preventive and/or
corrective measures determined by the administration as a result of previous 10%
discharges/disposals; or has not respected the established deadline

Regarding A-C factors are applicable
* A+Bor
e C
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Intermediate level

3 Results from I, for surface or groundwaters

Intermediate level

High level: May/should
define a substantial damage
for water resources (SW or
GW)

- Cumulative effects



Cumulative effects: Surface + Groundwater (I, sw + Iic gw)

Acceptable to
,. <8 Intermediate
level

5@: .28
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Ground water and surface water Acceptable to Intermediate level:

May/should define a substantial
damage for water resources
depending on the magnitude of the
affected water bodies (look in detail
the magnitude of the Severity factor




An excel tool was developed to integrate all the calculation linked with

the determination of the damage magnitude

Ficheiro Base Inserir Esquema da Pagina Formulas Dados Rever Ver Ajuda
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Occurrence potential

e Maximum magnitude (9) when:

Linking the collected information (examples)

Chemicals and/or waste or runoff/rejection containing priority, priority hazardous substances or

other substances (classification under WFD & daughter directives) or very persistent substances or
highly toxic, reprotoxic, mutagenic or with endocrine disrupting potential (chemical labels) or total

petroleum hydrocarbons C,, to C,,

Runoffs and/or wastewater discharges causing acute anoxia (with observation of total or near total

oxygen depletion), acute pH variation in the receiving medium (pH in the receiving medium <3.0 or

>10.0)

Type of occurrence

3
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7
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5

5
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3 3
5
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g 5
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Areas with no classification

Aquifer recharge areas

Areas vulnerable to nitrates
pollution
Areas vulnerable to nitrates
pollution and Aquifer recharge

areas

Distance to water use

Level 1

w

Level 2

()]

) <
o ©
> >
Q Q
-l -l
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7
m Distance for SW or
GW abstraction

d>500 m
NETEFTT 250 m<d <500 m
50 m<ds250m
d<50m

Results from matrix “vulnerable areas to
nitrates / aquifer recharge”

3 5 7 9
3 3 5 5 5
5 5 5 7 7

Results from matrix “sensitive areas”



Final Remarks

Definition of criteria & respective measure/magnitude using a scale of importance

Scale of importance: Based on the comparison of facts/elements (namely prior or in
absence of occurrence)

Links the potential for harm from the occurrence characteristics with susceptibility of the )

receiving water bodies for being affected (characteristics, uses and services of water body)

Methodology supported in technical-scientific approaches (Risk assessment basis:

Probability of occurrence equals to 1 means that math equations allows to measure its
respective effects

Developed Tools: Allows a quicker and an easier assessment by the inspection/police/officers




©, O O C
0 O ¢

o G

e}

01 ga

TooLs

* Roadmap/check-list: To help
evidence collection on field &
assessment/desktop studies

* GIS: Desktop studies to obtain
data to be used on Excel tool

* Excel Tool: Automatic
calculation from inputted data
(given by check-list+GIS)
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STATE OF ART

CAPACITY BUILDING _ _ _
Working with Inspection

Were already promoted and Prosecutors in the
some training sessions application to real
with inspection to test the situations (possible “water
criteria application

(methodology) and find
improvement nesde
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