Impacts of Extreme Flood Inundation on Bank Filtration Water Quality

Ascott MJ1", Lapworth DJ!, Gooddy DC?!, Sage RC?, Karapanos I

Introduction Water Quality Impacts -
Riverbank filtration (RBF) is a water treatment methodology where river water infiltrates Rapid recovery : R e e .
through an alluvial aquifer to collector wells. The objective of this study was to characterise * Turbidity and microbiology - :
the water quality impacts of inundation of RBF systems by extreme fluvial flooding and the * Increased abstraction can ET e N
controls on recovery in groundwater quality following such an event. dilute any flood water impacts . ° 0 T fed
. with gravel groundwater f s N o : . .
Study Site . DX ? X 1 Slower recovery : = ~ -
<] s %‘u U During flooding, high DOC, : %\\/\ A v
The study site was located on the River r m}g N micro-organic contaminants ; — -
Thames in West London, England on ,ﬂ&i » and DO, low SEC relative to : : -, B |
the Shepparton Gravels. The site ] _i? normal conditions - —— 8
consists of a groundwater collector £ e * Fraction of surface water (Fsw) : °
system of 3 wells and a horizontal adit ; decreases ;- N e —
perpendicular to the river. — * Recovery over 5 weeks to : P — s
steady state conditions. Bank : ° i/é_/ ° ° Y-
- filtrate WQ dominates at Well - °
The extensive surface water flooding that occurred in West London during January and 3 and gravel GW dominates at : i
February 2014 was used to determine the impacts of inundation on the abstracted Well 1 I — :
groundwater quality. Spot water quality samples were taken during and following the » Recovery constrained by WQ ! : X{/\
flooding event and 15 minute telemetry data was used to characterise rapid responses to changes at site boundaries, N ~
flooding. influence of flood water o Contions o
Flood Hydrogeology . infiltration and rapid recharge,  _, wlcsmssnt s s S
» . transmissivity and abstraction Y \/ Lo B0 o il 0OC e 7
2014 flood event at the site characterised z O 1 LA TN L I‘J\‘L,,ll ..... . ‘ILIH.L.,,I‘.IL.. rate Hi:toq o B SR v 1 lowin W3
by: | o ) Implications for RBF Sites ~ ST e
* Heavy rainfall up to 30 mm/day | o - e ot Sresperon e (. 5 ik
» River flows up to 320% LTA values E . O|c.)e.rat|or.1al flexibility critical to L
* Increases in groundwater levels s . Mitigate impacts of surface (e e o N
* Continuous flux from river to collector  ° . inundation on shallow BF systems i L e—
wells under pumping conditions " ¢ Conceptual understanding of site mrsme s - e s LI R e
e Unsaturated zone in the gravels — flood — :——— B T hydrogeology and changes in " : M
water draining into groundwater system ; +- hydrochemistry of boundaries [ e 150, D0, g and el e, } |
under gravity j essential for future RBF systems. I oo vy s S e s G 5 e —
* Increased abstraction during flooding y This should be developed S Suface Wir Lol P uring Grundsaer v

Nov-13 Jan-14 Mar-14 May-14

through monitoring.

1British Geological Survey, Crowmarsh Gifford, OX10 8BB, UK *contact: Matthew Ascott, matta@bgs.ac.uk 2Affinity Water Ltd, Tamblin Way, Hatfield, Hertfordshire, AL10 9EZ, UK



