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The role of groundwater in nutrient transport
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* Largest freshwater resource
* Slowly changing pool

* [Infiltration carries solutes
from the soil zone through
the unsaturated zone to
the saturated zone

* Water then flows laterally to an outlet or to the sea
* Key groundwater receptors include:
* Rivers and lakes
* Groundwater-supported wetlands
* Public and private water supply
* Marine ecosystems
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Key knowledge gaps addressed

* Assessment of baseline N, P and C concentrations in groundwater
* National scale assessment of unsaturated zone delay in N arrival

at the groundwater table

* Accounting for mains water leakage for P source apportionment

© NERC All rights reserved

— | =

Arable land  # Sh::p

T Unsaturated zone (USZ

1 RTime vs; s Thickn
i ickness v
Water : | vsz
| table o |
—_— N —— l —_————

-~ *\:-. =~ — il
T i,
ﬂlﬁ”-@sl - <

Saturated zone (SZ)

RTime vsz: Nitrate residence time in the unsaturated zone
RTime sz : Nitrate residence time in the saturated zone

Thickness vsz: The thickness of the unsaturated zone

What we need to consider to estimate nitrate
residence time in groundwater




Nitrate transport in groundwater

Time taken for recharge to reach
the groundwater table across UK

Travel time
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Green areas are where
retardation is significant

These areas often have
high BFI

This model helps us to
understand how solutes
may persist in the system
despite changes at the
surface

This works well for nitrate
which can be assumed to
be conservative




P & DOC in the groundwater pool

* Unlike N these are more reactive in the subsurface
— have both anthropogenic and natural sources in aquifers
— are relatively poorly characterised
* P concentrations can be significant relative to surface
water (up to 1 mg/L) :

— Phosphate minerals and plumbosolvency agents in mains
leakage can contribute

— P will be retarded in the unsaturated zone but is also
affected by sources and sinks in aquifers

* DOC is less variable:
— Typical ranges (0.5 — 2 mg/L)
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lons In groundwater

P concentrat
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P Input to the environment from mains water
leakage (MWL)

_|Legend * The national scale P flux from
| WFD River Basin Districts Ieaklng Water ma|nS tO the

Total Leakage Flux

iy or g oy environment quantified

* Annual flux to be 1.2 kt P/yr

* 69% of the flux is to surface
water due to high leakage
susceptibility on non-aquifers

* Urban areas may be a
significant contributor to P flux
due to high pipe density

* Thames catchment: MWL= 40%
of sewerage inputs and 25% of

agricultural inputs to the
environment

Northumbria
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Spare slides In case of guestions




UK unsaturated zone N delay
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Depth to
groundwater (m)
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profiles

Aquifers with significant intergranular flow
I Highly productive aquifer

Moderately productive aquifer

Low productivity aquifer
Aquifers in which flow is virtually all through
fractures and other discontinuities
B Highly productive aquifer

Moderately productve aquifer

Low productivity aquifer

Rocks with essentially no groundwater
a Chaik Group

b Sherwood Sandstone Group
€ Lincolnshire Limestone Formation
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P leakage input to the
environment from mains water

L..ng. Rate (Miiday),
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