Water Quality workshop

Background to Water Quality Issues in the Upper
and Bedford Ouse Catchment, Recognising and
Reporting Water Quality Issues

Alan Jones
Senior Environment Officer
Environment Agency



We help people and wildlife
adapt to climate change and
reduce its impacts, including
flooding, drought, sea level rise
and coastal erosion.

We improve the quality of our
water, land and air by tackling
pollution.
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We work with businesses to help
them comply with environmental
regulations.



Biology
Fish

42% at good status

Water quality

Dissolved oxygen

82% at good status

Invertebrates

76% at good status

Macrophytes and phytobenthos

45% at good status

Physical modification

Morphology

Flow regime

Ammonia

92% at good status

Phosphorus

45% at good st

Hazardous substances

Chemical status

Chemical status excluding uPBTs

93% at good status

Environment Agency indicators for water quality in rivers in England

State of the water environment indicator

supporting evidence, June 2021. UNCLASSIFIED
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England

River basin districts

There are 10 river basin districts in England.

Anglian

Dee

Humber

North West
Northumbria
Severn
Solway Tweed

South East

South West

Thames
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Operational catchments

There are 5 operational catchments in this management catchment.

Great Ouse Bedford

Great Ouse Lower

Great Ouse Upper

lvel

Ouzel and Milton Keynes '
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IVel (DS Langford to ROXton) Water BOdy Moderate ecological status
v NV ey : i o

Get Ivel (DS Langford to
Roxton) data

Download water body (Shapefile)
Download water body (GeoJSON)
Download classifications (CSV)
Download site classifications (CSV)
Download investigations (CSV)
Download challenges (CSV)
Download objectives (CSV)
Download protected areas (CSV)

Related links

Plan maps on ArcGIS online
Flood risk management plans
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Classification Item
Ecological
Biological quality elements
Fish
Invertebrates
Macrophytes and Phytobenthos Combined
Macrophytes Sub Element
Physico-chemical quality elements
Ammonia (Phys-Chem)
Biochemical Oxygen Demand (BOD)
Dissolved oxygen
Phosphate
Temperature
pH

Hydromorphological Supporting Elements

2019 2022

Moderate Moderate

Moderate Moderate

Moderate Moderate
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1.2 Water quality in English rivers

9. Only 14% of rivers in England can currently claim to have
good ecological status. The Government is not on track to
meet the Water Framework Directive requirement—
subsequently transposed into UK law—for all rivers to reach

good status by 2027
House of Commons

Environmental Audit Committee
Water Quality in Rivers
13 January 2022
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Restoring rivers to good ecological status is a complex
challenge requiring cross-sector collaboration.

The Environment Agency says that:

There are multiple influences on river water quality in England.
To make significant improvements will require investment from
the water and farming industries and individual behaviour
changes. We must continue to tackle a legacy of Victorian
drainage systems, historic lack of capital investment in
agriculture, sewerage and road infrastructure, and insufficient
maintenance of that infrastructure. [...] The changing climate
and growing population make targets harder to reach.



Where does the 1. 35% of water bodies are

po"ution come from? polluted by discharges of waste
water from the water industry,

including treated and untreated
sewage

3. 45% of water
bodies are
impacted by
pollution from
rural areas

=]l =2 3
2. 18% of water bodies are polluted by diffuse
urban pollution. This includes polluted run-off from
urban areas, drainage from transport networks,
wrongly connected foul water drains, and pollution
from contaminated land.
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Your Evidence

See
Locate
Describe
Test
Photo
Extent
Report






Returning
Generating water to rivers
power and solids to
land

Taking the
wastewater

: Carrying out Carrying out Carrying out
Screening the el I f’ 9
our primary our secondary our final
e wastewater < 2 %
away treatment treatment treatment
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— Wastewater,
including sewage

— Rainwater

Sent to sewage
treatment plant

Combined flow

If capacity
is exceeded,
it overflows
into rivers
or the sea

Sewage fungus is a mass of
filamentous bacteria
(primarily of the species
Sphaerotilus) that grows in
response to organic
nutrients in the water.
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10 69 . .
0e00 & Incident Categories

Category 1 — major, serious, Category 2 —significant
persistent and /or extensive impact or effect on the
impact on the environment, environment, people
people and/or property and/or property
No dead
fish, small e
area of Impact
water- to land,
course air or
effected water
Category 3 — minor or Category 4 —
minimal impact or effect on substantiated incident
the environment, people with
and/or property no impact
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STORE IN Ammonia (as Nitrogen)
THE DARK : G

CAT. NO.:
Exp. Date: Aug. 2019 Lot No.: 87960/9




Milk of magnesia
Average seawater

Urine

Lye

Vinegar

1413121110 9 887 6 5843 2 1 0
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Neutral

Toothpaste Milk  Tomato juice Battery acid
Ammonia Human Apples
Rinad Lemon juice
Baking soda
Phosphate

Phosphate is a naturally occurring substance which has a
low solubility in water. Phosphate is essential to all living
organisms because it is used for energy transfer and is part
of the genetic makeup of DNA.

Where does it come from?

Non-naturally occurring phosphorus is found in fertilisers
applied to the land. It is also found in sewage effluent and
sewage sludge, with household washing powder being a
main contributor.

What is its impact on the water environment?

Excess nutrients in a water body can lead to eutrophication.
Eutrophication leads to rapid plant growth (often algal
blooms) which reduces the amount of oxygen and light
available to other aquatic species, leading to stress.

How do we test for it?

Water samples are analysed in the laboratory. It is possible
to take spot samples in the field.
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Ammonia

Ammonia is a compound of nitrogen and
hydrogen. It exists in two forms: Unionised
ammonia (NH3) and ammonium (NH4+). It is
very soluble in water and reacts with it to form a
weak base (alkaline). Unionised ammonia
concentrations are pH and temperature
dependant.

Where does it come from?

Ammonia is a decay product of nitrogenous
organic wastes and of the breakdown of animal
and vegetable wastes. Sewage effluent is a major
source, as are agricultural diffuse sources
associated with fertiliser application. Ammonia is
used in many cleaning products and in
fermentation processes.

What is its impact on the water environment?
Unionised ammonia is hazardous due to its toxic
and sub-lethal impacts on fish and macro-
invertebrates such as repression of the immune
system and gill damage. The toxicity of unionised
ammonia increases as pH and temperature
increase.

How do we test it?

Water samples are analysed in the laboratory.



Dissolved Oxygen (DO)

DO is essential for the survival of organic
organisms as both plants and animals use it to
breathe. Low levels of DO are a sign of an
unhealthy river. DO varies daily, seasonally and
through the water column.

When do changes occur?

DO enters watercourses from the atmosphere.
More is dissolved in fast flowing, turbulent
water. DO is also added by plants and algae
which produce DO as a by-product of
photosynthesis during the day.

Addition of organic matter such as discharges
from sewage treatment works, storm
overflows, and agricultural sources such as
slurry and silage liquor reduces DO due to
enhanced microbial activity and respiration as
these organic products are broken down.

The amount of DO is affected by temperature.
Warmer waters tend to have lower DO levels
than cooler waters of a similar quality.

DO levels also vary throughout every 24 hour

period (diurnally), seasonally and with depth.
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SAMPLE B.O.D.s mg/|
Untreated sewage 300 - 400
Good Quality sewage effluent 20-30
Good Quality river water 2-4.0
Cattle Slurry 10,000 - 20,000
Silage liquor 40,000 - 80,000
Milk 140,000
Wl presentation for Vokurteer | X = Orinkng Werer Standardssnd © x
1o/ A chwi.gow uk/ drinking-wa D @

wiiCiinval rarainiciei

Drinking Wat
Acrylamide 0.10 Hg/l [0] rl n I n a e r
Antimony 5.0 pgsb/l Consumers’ taps Sta n d a rd S 2 O 2 1
Arsenic 10 HgAs/l Consumers’ taps

Benzene 1.0 pg/l Consumers’ taps

Benzo(a)pyrene 0010 pa/l Consumers’ taps

Boron 1.0 mgB/l Consumers' taps

Bromate 10 HgBro3/1 Consumers’ taps

Cadmium 5.0 pgCd/l Consumers’ taps

- I — 1 ~ 1 [

1 |Freshwaters specific poIIutaFnts and operational environmental quality standards (EQS)

9 This worksheet contains one table.

3 Some abbreviations are used in this table, O is operational, SP is specific pollutant.
Annual average environmental Maximum allowable concentration Category of environmental quality
quality standard (micrograms per environmental quality standard standard (O is operational, SP is

4 |Substance litre) (micrograms per litre) specific pollutant)

5 |Abamectin 0.01 0.03 O

6 |/Ammonia (un-ionised) Not applicable Not applicable SP

7 |Arsenic 50 Not applicable SP

8 |Azinphos-methyl dissolved) 0.01 Not applicable @]

9 |Bentazone 500 Not applicable @]

10 |Benzyl butyl phthalate 7.5 51 (95th percentile) SP

11 |Biphenyl 25 Not applicable o

12 |Boron 2,000 Not applicable @]

13 | Bromine (total residual oxidant) 2 5 @]

14 |Bromoxynil 100 1000 0

15 |Carbendazim 0.15 0.7 SP

Freshwaters specific pollutant | & K




If in doubt — phone the
Environment Agency Incident Hotline

0800 80 70 60

Environment
LW Agency
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