-

View metadata, citation and similar papers at core.ac.uk brought to you byf: CORE

provided by DCU Online Research Access Service

Devising a Risk Index for Priority Substance Emissions
from WWTPs

Antdin Lawlor*!, Lisa Jones’, Brian Kinsella?, Ken Forde?, Ambrose Furey? & Fiona Regan’
1 NCSR, Dublin City University, Ireland. TS N
2 Proteobio, Cork Institute of Technology . S5

( Background ]

A review was used to identify the major factors leading to priority substances (PS) & priority hazardous substances (PHS) loading from WWTPs,
integrated and conceptualised into a basic conceptual model. The focus is on readily-available data relevant to major PS/PHS risk factors identified
by conceptual modelling, developing appropriate indicators. Databases were compiled for Local Authority and EPA licensed discharges, and
agglomeration traffic. Results from these databases were integrated into the risk model for agglomeration PS/PHS loading, combined with basic
WWTP (e.g. capacity and treatment level) and agglomeration (e.g. population and area) data, and finally expressed as elevated risk in a national

\_context following normalisation procedures. )
4 )
Model Development ( Table 1. Basic risk scale used in the model for all loading factors
The Conceptual modelling of PS/PHs loading is comprised of key risk Risk ranking Description
indicators applicable under Dry Weather Flow (DWF) and Wet . - ‘v
Weather Flow (WWF) conditions. Loading to the environment from (High possibility of...) =
each WWTP under DWF can be expressed as DWF domestic loading 0 No loadin
(population size) plus DWF licensed (commercial and industrial) &
loading, multiplied by a WWTP transfer factor (inverse of WWTP 1 Ligh loading
removal efficiency). Under WWF, environmental loading can be PPy ;
expressed as a function of DWF loading, plus WWF Domestic 2 Slgmﬁcant loading i 55
loading, plus WWF licensed loading, plus WWF traffic loading, all 3 Substantial loading (SN,
multiplied by the WWTP transfer factor. .
4 Heavy loading
SOURCE Abate_1 Transfer Abate_2 \ )
:ISe:er tansfer W TP EF gur : / \
infitraton . . .
g |g [Comee |, ; Typical loading risk factors for each PS/
E CZL Ratio 1 ! DWF WWTP ! - -
s |5 [FEwee I i@ s = PHS group from Licensed industry
z § |52 waste v : [ Sty DIRECT INPUT RUNOFF RISK
==L Y 1 1 concn PAH VOC HM Pest PAH VOC HM_Pest
1 . I (treated) E IPPC NATIONAL
Removal s £ Chemicals o 2 [l 2 2 11 1 0
RISKFACTORS Source magnitude  S11oiemo¥ rate ) Food & Drink a5 2 1 2 0 1 1 1 0
Rado 1 Ratio 2 9 Metas W 2 2 0 1.1 1 0
f - Minerals Fibre Glass 5 2 2 0 1 1 1 0
i[t;;:.“ecnviw WWTP EF yyor Power Generation 23 NA_, NA_ NA_, NA, - B3 2 0
N intensicy, ! Surface Coatings 88 2 2 0 1 1 1 0
jSombined ' Wood Paper Textiles 65 NA, NA, NA, NA, 308N 2 o
: 2 [3 = wrrc v i Fossil Fuel sna,Na NA A, [l 2 3 o
K T |52 wast ¥ i
“; § == LAase :|:> :> Final env | E Hazardous Waste 1B 3 3 5] 3] 2 2 2 2
£ ?cj : loading? | % Integrated Waste Mar 2 2 2 2 1 2 2 2 2
3 " B e | 3 Lonam N -, A, A, A,
g = Ratio 3 i | i Zz Materials Recovery Fi 7 2 2 2 1 2 2 2 2
= 1 ] Waste Transfer Facili @ 3 3 3 3 2 2 2 2
g e N : : \ j
< [} '
TSN T ap= ~
WWF WWTP ' - = -
' — koo . |(Risk factor for PS loading from traffic
Overflowd - Oveflowl 1 y
o g : Three key national datasets were identified that could be used to derive a
P il e traffic risk factor for catchment PS/PHS loading: (i) National Roads
R P sesasianis sfiiency Precbhalo; |Precekeron; [opeaisid || | Vokams. Authority (NRA) traffic count data for major ngtional roads; (ii)_ breakdown
N of vehicle km travelled (VKM) by different vehicle classes on different road
o types (NRA, 2003); & (iii) recent data on VKM by vehicle type (CSO,
Fig 1. Schematic diagram of Model Conceptualisation 2009).
Three critical factors were derived from available WWTP operational 2 % WAL S S oaReQ
data to estimate the equivalent level of treatment achieved by each = 7.745 7%3,235,000,000
WWTP under dry-weather flow (DWF) and wet weather flow (WWF) = [ PSV(Small) [EERREL 1.135.000.000
conditions: (i) level of treatment under normal operating conditions; 2 3.738 11:214.000.000
(ii) DWF load factor; and (iii) WWF load factor. A basic risk ranking =
E NAT TOTAL 66,757,000,000

scheme was derived based on the type and scale of licensed activity
discharging into the sewer network. Additional information contained
in EPA licences, including whether or not sites discharged into the This project is funded by the EPA as part of the
q Science, Technology, Research and Innovation for
sewe}r net\r:vork, gnlzifsurface wr?tehr manager.nerét fpra\(gtlcre:sc,i.were used the Environment (STRIVE) Programme 2007—
Fo refine these risk factors, w |c_ v_vere erived for bot _ irect sewer 2013. This programme is financed by the Irish
inputs (DWF and WWF) and indirect surface-runoff inputs (WWF Government under the National Development Plan Gp(]

Qn Iy) / 2007-2013. Y,
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