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Predicting DOC response
to reductions in acid deposition
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Hemispheric scale increase in Dissolved

Organic Carbon (DOC) over recent decades

LETTERS

Dissolved organic carbon trends resulting from
changes in atmospheric deposition chemistry
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Upland catchments with organic-rich soils provide 70% of
UK drinking water (Defra, 2011)

DOM + chlorination = Trihalomethanes (THMS)
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DOM removal for typical plant (processing 60 ML/day)
= £480K per year. (NEA, 2010)
Scaled up for 70% UK population (150 litres/person)

- £50 million per year
NERC
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In order to:

* |dentify water treatment plants most at risk of
exceeding threshold concentrations

* Plan for future coagulant use

« Determine potential to intervene at
catchment level

Centre for
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DOC change versus acid anion change:
522 sites

10

Change in DOC (% yr-)

Increasing acid
inputs = clearer
water
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Monteith et al., Nature 2007
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VAR

Increased Dissolved Organic Carhon
(DOC) in Central European Streams
IS Driven by Reductions in_lonic
Strength Rather than Climate
Change or Decreasing Acidity
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Czech Geological Survey, Kldrov 3, 118 21, Prague 1, Czech
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sulphate (mg L")
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UK DOC data (20 sites, 3700 data points)

transformed to: proportion of site median DOC

Histogram of DOC as proportion of median DOC
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propDOC
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UK DOC data transformed to: proportion of site

and then logged (In DOC,,,)

Histogram of DOC as proportion of median DOC

Frequency
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Histogram of In[DOC] as proportion of site median
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What hydrochemical variables best explain variation

in In DOC,,,,?

Candidates

- S0O,? concentration

« CI concentration

« Sum Acid Anions (SAA) (SO,% + CI- + NOy)
 ANC (Sum Base Cations — Sum Acid Anions)

* lonic strength (IS) ¢ _ 55y %Gz

Expressed as:

* Absolute concentrations

» Difference from site mean concentration
* Proportion of site mean concentration
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= 1 - lonic strength

prop

R R . R2=0.21
y =-1.08x + 1.08 : .
0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0

lonic strength as proportion of site mean ionic strength



Model refined by site-specific calibration

site |
timet

In DOC =f—f*IS

prop(it) — prop (i,t)

DOC(it) — DOCf(,).e(f_ fxISprop(i,t))

Where f = site-specific IS — DOC calibrated constant
Ranging from 1 - 3 depending on base-flow index
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 |f we have access to:

1. short-term runs of DOC and IS or conductivity data to
calibrate f

2. current non-marine sulphate concentration
3. knowledge of regional non-marine sulphate trend

« We can then:

Predict how IS will respond to further declines in non-marine
sulphate

- And hence the DOC response
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For a wide range of surface waters logged DOC
concentrations vary in inverse proportion to change in ionic
strength

Relationships are similar across sites but vary depending
on base flow contribution

Relationships likely reflect effects of variation in soll acidity
on soil organic matter solubility

Potential to apply relationship to predict likely future
behaviour of the DOC baseline in response to expected
further reductions in IS

This provides a framework against which we can then
attempt to superimpose catchment-specific effects (e.qg.
land use manipulations).
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