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GOAL.:

* To develop a methodology that gives to the WWTP
managers an easy to use and flexible tool to identify:

+ The global risk level (GRL) associated with the WWTP
functioning;

+ The main risk factors that contribute to this GRL;

+ The main WWTP works sites that contribute to this GRL.

SCOPE.:

# Risk scenarios with implications to:

THE PROBLEM:

The urban wastewater treatment plants (\WWTP) involve several risks with
internal and external consequences that the management entities must
considerer to eliminate or minimize the accident occurrences. By this
reason, system managers need to have methodologies that allow, in an
objective way and at any moment, an understanding of the risks that are
associated with the WWTP functioning and evaluate the vulnerabilities of
their targets.

Existing methodologies and tools:
+ Safety targets;

INTRODUCTION

+ Environmental and public health risk - « Human health targets;

assessment ([1]. [2]. [3]. [5D: None of these frameworks or methodologies gives an + Socio-economic targets;
. Voluntary standards (ISO 14001:2004, & integrated risk analysis that consider simultaneously the + Environmental targets.

OSHAS 18001:2007, 1SO 24511:2007. safety, human health, socio-economic and environmental

ISO CD 31000:2009 and UNE | consequences of an harmful occurrence in WWTP.

150008EX).

THE METHODOLOGY CASE STUDIES

RISK ASSEQSMENT STAGES __ Ml sk INFORMATION SOURCES - Conventional treatment system with activated |
\ \ Lavels (MRL) + Installations auditing and inquests: i:ﬁag:cz?ﬁ?s:.lnad P O et
Process \ Hazard \ Risk \ Risk \ individpal o + Databases consultation; 4. Hg phy Al
) j 4 + Material safety datasheets consultation; * Sludge digester |
Analysis / Factors ¢ Factors / Scenarios ‘Risk Levels / o, ty ; : e |
- e~y g e Clobal . Environmental monitoring reports: « Qdour treatment and biogas exploitation. |
/Identification / Systematization / Development / ¢ajculation, g IEROks. : : : :
y ) /' Risk Lev . Technical reports on European, national + Discharge by a submarine outfall into Cantabrian |
" Daterminatione and regional plans context; | Sea. |
Sl i) + Inventories of natural and human patrimony 1
values.
RISK LEVEL FOR EACH SCENARIO ; |
o - GLOBAL RISK LEVEL
NR;= [(To 1o g(P)+s"log(S) +H"log(E)+ "o g(C))/(fp + g+ +c ) lo g(3)]"99 + 1 GRL=NR,

« Conventional treatment system with activated
sludge process.

—

METHODS

P - Probability index fp - Probability weighting factar BISK MAP Work site code + Discharge over a stream course near Aflantic K
o - Sever@ |HQEH fe - Severr.ty wmghtmg factor (Accordingly to the treatment ling) beaches 5
E - Exposition index fg - Exposition weighting factor | pb6bem0 - v1/7o--"?:mr 7 7  —"1A% " - -":0VV20- 17 > > 10 4/7 7/ ™™ " 3 s = == ==
C - Safety conditions fo - Safety weighting factor '_\\J}.zgjr each risk factoriwark site pair | e : :
WWE assumed: MR valle Risk e r, e
fp=fg=fe=f =1 o nteger | Classification { _} e ki g S
P, 5, E and C classified hetween 1 to & (expert evaluation) Risk factor ; i PortugalCEaiERERE 1. wc TR ST
- i 022 1 weny low B3 e I P
(Accordingly o f344 | 2 Low  + Conventional treatment system with
the scope) 45-69 3 Moderate . activated sludge process. =
70-86 4 High '« Sludge digester.
. Atlantic beaches. 3 ¥

Gibraltar

RISK MAP OF ONE WWTP THE OTHER TWO WWTP

# Also have a moderate global risk level, with GRL values of

m = |.:.| | Ekd |.|;+_|_£|.':.| |_|.|||.|_|1.'I L& | L& | L8% | [ﬂﬂﬂlLﬁWﬂ L;:l'l;j;r_ :{.1.:!|.,|:.-| LES | Lt [::':l;lpu:l[.;;,mﬂ“ﬁ;i i-'-h-r'tnlrum } With E GRL ﬂf EU%, this WTP hﬂs ﬂ mﬂdﬁrﬂte riSI{; 49% and 5?%_
B S B B S S S P S S S S (] e e : - : :
sl e - e 2 Risk factor with major meaning: Infrastructures damage (PE3), » The risk factors and the works sites with major values of risk
P e —— e e with very high risk level are summarized in the table above:
F n —— 3£;:;14?t:r;_:3__¥'i_5 i e+ th:E_
d T e ot e e ] == » High nisk ractors: . . : WWTP 1 WWTP 2 = The noise in one
: s b e i B i 'E-E’J ] = —E R * The non compliance of the discharges and environmental quality i o WWTP was classified
0 O N O O O S i i 1= (] o : - fainls
L —— 73— —— - " - i = = = — thresholds (P_Am and E_AM)! _ _ * Hamrdous = Skin cortadt with as very high risk;
m s — EEEN =1 = —= = The population exposition to infectious agents (PS1); Major rick atrg;spr:;eswlthair chemical agerts; e
o...B } Lo L. | 11 | E ’i 5 1 i 4 s a
2 i :_—1—1_:';1-—_} ——— e+ == * The noise (PF6); Tactors o it it pe aﬁmmﬁm S i el
IR _-L% e e e e —— 3 : Bt . ! : S B s P mospheres with air are classified as high
I E " i i i = The almospheric contamination with odoriferous agents and toxic i cartamination, low ikl
z e s B e gases (PA10 and PA11); s B ’
C = == T e e L e e s S ST e B B S B . = Skin contact with chemical agents (PQ2). and temperature, " Thip(e-treatun_l}:{;lfp
S S O - W S S S GV SO o [ S P S (S S S D S ; : - : . » Ogorous gases WOIKS In one
= e S S S ——(—(—— — —(—(— G — . — # Works site with major risk: Gases treatment (LG1), classified as iiberation; was classified as high
B el o ML L s L mmmmmm high risk site. + Infiastnetures sk stie:
: , e . : . —r - e —— damage.
WL - e H-lill'l-':hl!ﬁl- “i“l“!“"‘ niuiu li]u || w e u:!-!uu M | &0 L} , : . . : .
| | ' slelelalel ] —— — - | # Risk factoriworks site pair with special aftention: Structures g L s e L e n g | e Recp then aines e
damage by sludge transport (PE3/A.510), corresponds to a very Wl Figne) s antstal e moderate risk sites.
. . . r MEAImert.
high risk scenario.

v Through the presented methodology it was possible to calculate the Global Risk Levels of the studied
WWTP.

v Additionally, it was easily to identify what risk factors contributes to these GRL and what works sites need
a special attention.

v With this tool, the system managers can easily make decisions to minimise the risks and to improve their
safety, human health, socio-economic and environmental performance.
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