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Introduction . B
The Acclimatize project focuses on identifying and quantifying pollution streams AN k
at designated ‘at-risk’ bathing waters in two complementary environments: a f};,{b\f T
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large-scale urban environment and a rural agricultural environment. The project
will assess the impact of pollution in these waters through a dynamic period of

climate change (Fig. 1). ( " \\
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Figure 1. Ongoing water quality monitoring in Acclimatize project
The large-scale urban environment is represented by the ‘at-risk” bathing waters * X :
of Sandymount, Merrion and Dollymount strands in Dublin Bay, Ireland. Bathing | | PSIAANRY o '
water quality is strongly influenced by weather conditions, in particular rainfall | | NG T 3 P et
and solar radiation. Climate change will affect the amount, intensity and timing Figure 4. Telemetric systems and urban drainage network

of precipitation and may therefore, adversely impact on future bathing water
qguality. Local economies and communities that rely on excellent bathing water
quality to sustain tourism and local employment can also be affected by such
changes. Furthermore, climate change can also impact bathing waters in
different ways, depending on the origins of pollution.

Development and Calibration of Coastal Model

 Development of finite element mesh to define bathymetry using data from
numerous sources (Fig. 5).

e Collection of tidal current and water quality data using ADCP, salinity and
temperature profiles, together with water quality data from grab sampling.

The Dublin Bay Model e (Calibration of current speed and velocity with observed ADCP data.

The Dublin Bay model is a dynamically linked catchment-3D coastal model, e Calibration of water quality parameters with sampled data.

which uses inputs from the Dublin Drainage Model to take account of urban

sources of microbial pollution and a catchment model to account for microbial

pollution from both rural catchments and urban streams (Fig. 2).
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Figure 2. Schematic of model integration = ::::m:: s |
Calibration of Catchment Model | A . .
e An extensive fieldwork programme captures microbial pollution during storm Figure 5. MIKE3 FM mesh and coastal sampling points
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events (Fig. 3). This data was used to calibrate for E. coli and intestinal Conclusion

Development and calibration of the catchment-coastal model is still ongoing. The
collection of water quality samples in both the catchment and coastal zone is largely
rainfall dependent and further water quality and hydrodynamic data is required to
accurately capture the systems response to heavy rainfall events both in terms of

enterococci (IE).
e A telemetric system provides data for the calibration of the MIKE11l
catchment model (Fig. 4).

‘ Doy’ AV 4 \\,Abuwne\' % \ )\ g Alpon - ﬁ"‘ 4 (\/z
Grove 7 \.d\‘ . R121 ‘ ) - — . . . . . .
N T @y | Santry River | \ e river flows, changes in coastal currents and increases in E. coli and IE concentrations.
2 T 4‘;-‘ * ‘.' s 7—'4_-:?M50 e i ur ) |- 4 ‘2
‘ 4 : =" N R . . .
- | LSV ) el Ny - A e, th f E. coli and IE in the Tolka and Dodder R
T a\ A\ —— - / A congein | Y \D , S an example, the response O . COIll an IN the lolka an odader Rivers to a
/1 R N - ERC g e e TN N T 2019 rainfall event is in Fig. 6
-+ River Rye ( N\ o ‘ SO, W, g. 0.
Y N o DA Fingl Coolock : _Sutt e O \
: ™ \._L.» \‘\_)r Blancha ol 7% Inglas = ooloc , BayS|.(1'e:_‘__{: -‘J%?; | .‘ HO‘INth ‘. .
T onsia B ) / WWhizahal A SR } \ ' 7 100000 1
— \ / a0 on ~ i - ’.;7‘ ) . ) . Z > o ataglpt ‘ " . 100000 r
= R148 P __Y el ‘W,%‘ \ N T /,i'b \'\--,;,- R Glasnevin Nanekin River \ \ ‘- Tolka - Event 1 ° Dodder - Event 1
s f f"\\\ y ' ‘"‘)’*‘«\‘ ,’ 3\ ‘ ;:’.,’/Castleknock ""‘--\7 ._,qulé;ler ~ g n A R105 | £ L o2
2 P ) ‘ / R Cabra We‘st\P\:). Drumheagdra Va e 57 AL e o 10000 0.8
~. L ‘ [ - [nie / N M::: / £ Isl;,md special b & 4 10000 _
g . 1 , N ¢ Pr\ubsborodah':;:"‘w%' ‘«'/ A clontart g5 E m;f:gon Yooy
- S/ . /'—-9--*-*5 - - o PO A f?-h.l ) Phoenix s ) \ North )Sg s ,,‘;:7 e TN _ [ 2 = - 07
. . N L : 3 Wy Aimerstowy 'y Pork ) gt . M ik oSt E £
River Liffey | - » / ! : or | a",‘,"l Grangegorma{/ / Ggst e " ;"Qt;._,., sp(a{if;_ Qf{ g S L o6 —
™ 4 ;lﬂx;) (' ‘ E( Chaptlizod o] ) S Dub!ln" orth{Wall. #Ua;n ' -I' p"ﬁf:f,'“ - > 4T E %
{ { - |II R833 y | ‘ \' P ’—';"'r’- T~ - st — = — = R "," R e :G’ ME = b
B _\ . J R113 l,' Ballyfermot o : Q -1.‘%._.\.‘: i Ritasend AT — * ff_-‘:-*:__'-:-_‘;;E-:lf,f:*__:-:_-; -' _.__ :‘:;_;‘;';f_:ﬂr_—‘_-_‘ i .5 > ‘5 0.5 %’
- : (R, | -~ jThe leeft‘; 2 3 i - ' R R R R T O] = o ® 2
/- Celb ge L Adamstown - /“,,,_ ; *\ Irishtown i ’.,,L.ff - ( ’ 4= ' 3:; 100 -3 ,E 100 04 g
J e e - . Nt T - \ Bublin Yin A .
% : ; ~———~{ CamacRiver / Dolphin's Barn | ﬁ..‘_:-‘.;;__T = _' | Boy S . g g
iy Griffeen River [f - Bloeby \ Ballsffiage, /. ASEEmmm= " S S S 03
v | \. & Harold's Cross | \ % e ) -
7 cndalkin -\ A . onnyblpok N : 10 10 02
V) o S v QZ River Poddle |77 \ L | 1
4 * . )iy R”;" 7% il 2N t' - 01
e Auto-sampler locations o Perrystonp i Toenut 001 | . Booter 1 0
y. & 5 S - .- : 1 -0
A ° Sub Catchment auto-samp|er |0cati0n5 136 | gelgord / w"f:-*f /5 Wmdy}rbour Blackrack /‘-"’-’ B N " 04/06/2019 00:00  04/06/2019 12:00 ~ 05/06/2019 00:00  05/06/2019 12:00 ~ 06/06/2019 00:00  06/06/2019 12:00 04/06/2019 00:00  04/06/2019 12:00  05/06/2019 00:00  05/06/2019 12:00  06/06/2019 00:00  06/06/2019 12:00
d S ; Quarry y Templecole / '~ - -~ 4'"'._ Az N Date and Time Date and Time
. Existing river level/flow gauge \ x River Dodder i | Chuown [ b g ; B S ;
i Ri I : N~ ; 1 AN \ IVer Slang ' .~ Dun Laogﬁaire 'z i ® E. coli (CFU/100ml) @ Intestinal enterococci (CFU/100ml)  —— Flow (m3/s) ® E. coli (CFU/100ml ® Intestinal i (CFU/100m! —_— [
d o iver level gauge to be installed/rated ;sf )T ; earoa b e L Doy ¢ T ,\ : - ol (CFU/100m) ntestinal enterococ (CFU/100mi) Water Level (m)
e Discharge Outfalls L 54 {knockyon o @ Owendoher River K /;’ _ T
!, f ithouse | !2 NG/ . W - [ ° ° ° °
eyl SRS > s S desnsgange oo Figure 6. Response of E. coli and IE to rainfall in the Tolka and Dodder Rivers

Figure 3. Catchment sampling locations and river gauges
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