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/\ Bell Harbour . N
» Groundwater (GW): | "
« Submarine/ intertidal springs <51

« Minor springs along the hills =
= Surface water (SW):

« Fergus River (~30 masl)

« Carron depression (110
= GW/SW

« Luirk (1.5 masl)

« Gortboyheen (15.2 masl)
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/\ Geology
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/\ Structure: faults, joints and veins

Mineral veins
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/\ Hydrogeology

» Geophysics (MCCORMACK ET AL.,
IN PROGRESS)

= Shallow conduit

= Deeper conduit systems exists

(40 - 50 & 70 — 80 mbgl) (DrEw,
PERS. COMM.; GOODMAN, ET AL.
2004; KozLowskl, 2010)
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/\ Freshwater discharge Bell Harbour Bay

= Tidal Prism model (BARBER, 2003; BARBER AND WEARING, 2004)

* Modelling of pollution flushing in well-mixed tidal embayments:

e EDbb tide: Wher_e Ce(n = IS the pollutant concentration after
ebb tide n,
V,, — V;“T”‘” exp{ —7 Om } ¢, = initial concentration at the start of the
w

Vi + V& v _y= simulation,
m t

Ce(n) - CO|:

Q; = steady freshwater inflow from the
surrounding land,

w = tidal angular frequency given by w = 2m/T
where T is the period of the tide,

V., = mean volume of the basin, and

V.- = amplitude of the oscillatory component of
the tidal volume, incl. return flow factor

nce [m]
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/\ EC records
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/\ Freshwater discharge Bell Harbour Bay
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/\ InfoWorks ICM

» Urban drainage modelling software

= Catchment modelling (GiLL, 2010; GILL, ET AL. 2013; MCCORMACK,
2014; McCCORMACK ET AL. 2014):

« Slow flow in permeable pipes: Darcy's Law Q =—KA(A%)

* Fast flow empty conduits: Saint-Venant equations, conveyance by
Colebrook-White function
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Model Structure Wil . v
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/\ Calibration

* GW recharge (HUNTER WILLIAMS ET AL., 2013)

= Turlough water level fluctuations of .
Gortboyheen and Luirk SR

* Freshwater discharge
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/\ Results:
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/\ Results: Freshwater discharge

discharge [CMS]
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Questions/outlook:

Verification of theory of bypassing SGD

Which elements/contributions are missed?
What quantitative role does the fissured/matrix
system play?

24-02-2016 to 28-04-2016:
Estimated FWD: 4.0 MCM
Modelled FWD: 4.1 MCM
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31-05-2016 to 06-08-2016:
Estimated FWD: 0.3 MCM
Modelled FWD: 0.3 MCM
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