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The meeting will be webcast and an audio recording made.

Issued by (the Proper Officer) on Thursday, 18 April 2024
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AGENDA
Scrutiny Committee - Climate and Place - 1.30 pm Friday, 26 April 2024
Public Question Time (Pages 5 - 6)

The Chair to advise the Committee of any items on which members of the public
have requested to speak and advise those members of the public present of the
details of the Council’s public participation scheme.

For those members of the public who have submitted any questions or statements,
please note, a three minute time limit applies to each speaker and you will be asked
to speak before Councillors debate the issue.

We are now live webcasting most of our committee meetings and you are welcome
to view and listen to the discussion. The link to each webcast will be available on the
meeting webpage, please see details under ‘click here to join online meeting'.

Overview of the nutrient pollution problem on the Somerset Levels and Moors
designated sites (Pages 7 - 24)

To receive a presentation from Natural England.

Further reading:
Predicting Lemna growth based on climate change and eutrophication in temperate

freshwater drainage ditches

Restoration management of phosphorus pollution on lowland fen peatlands: A data
evidence review from the Somerset Levels and Moors (sciencedirectassets.com)

Citizen Scientist research from the river catchments and the Ramsar sites
(Pages 25 - 36)

To receive a presentation from Dr Andrew Clegg


https://eur01.safelinks.protection.outlook.com/?url=https%3A%2F%2Frdcu.be%2FdzbQO&data=05%7C02%7Cstephanie.gold%40somerset.gov.uk%7C71b74394d54446ee443c08dc48d6c0ee%7Cb524f606f77a4aa28da2fe70343b0cce%7C0%7C0%7C638465335404171858%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=9TzqeRn6sdExRSPw2dbNpBASPGpHYL8DuF25%2FeR641o%3D&reserved=0
https://eur01.safelinks.protection.outlook.com/?url=https%3A%2F%2Frdcu.be%2FdzbQO&data=05%7C02%7Cstephanie.gold%40somerset.gov.uk%7C71b74394d54446ee443c08dc48d6c0ee%7Cb524f606f77a4aa28da2fe70343b0cce%7C0%7C0%7C638465335404171858%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=9TzqeRn6sdExRSPw2dbNpBASPGpHYL8DuF25%2FeR641o%3D&reserved=0
https://eur01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fpdf.sciencedirectassets.com%2F271238%2F1-s2.0-S0378377423X00110%2F1-s2.0-S0378377423002846%2Fmain.pdf%3FX-Amz-Security-Token%3DIQoJb3JpZ2luX2VjEPv%252F%252F%252F%252F%252F%252F%252F%252F%252F%252FwEaCXVzLWVhc3QtMSJGMEQCIAsMinWWpVD4wM8q4SQZ0UDJk56bRwSP7WRdhSwI5Iv3AiA%252FvKZrmMPKcjH9LipUxWnd%252B77ZdkuTOAkqxfb3U7UmViqzBQgUEAUaDDA1OTAwMzU0Njg2NSIMek5107S5OfipBTHoKpAFflnopMyVArxKKdLZU7XLgmt2uK5CEKjW3OqIk4zkBsfkH%252FdQPsG1sK5AuNViuE2sd9sBHoEhszPGm8IPJFUO0AH2Xy0QVkz6Kdy2aRDqT6jVaaCOIRnLL%252BWoBL8JeXMYf9JzJQmY6QJsIn1nU68rTNvU9fkjaBboVc76KxcLjzkpL%252FzB3KZGWc85b%252F%252FSHj67CB05au9qMNtNHgltJvNYben3NoJT2AOpVaxoX9M%252FyaZv8sj8q6nJ3TvdMgYLJxfVmNfcaEOuV2E9G9IBqv8IOXOfGkLZSlXrzAod%252BSQPOZb69IG4QWCO5PVJE02o7M3KHjK4H%252BXhpEE2CXw0PgCV2D0b3CyLuvP1BgH02Im%252FWwMX0N6SRxyZNiRW2c0NOanRqQ%252FdJ7vqvFTli5V8%252B02ZJUyjgoy%252Bmp6hPlA5Jeb9GVAxeVvh%252Bat%252BESIewRAlzwZyyByzKC3SJV2qXlu5hhG6qw%252Bj2Lh9gWUs2gs%252ByMYSgA%252Fzx%252BYhbz2BuImk73d6fF1qzJVxXcxrEg2KdlUnUJGIp%252F68Hzp3yALmycH8Ln4XS6r8WZdT%252F6TCImCTaExJg3htpwuwnSTDmTZZRuQq137kQ5TMnN2zr0pfxfE4bmFHO4rA%252Bgt9dnAOZM2sMByVwExuzIC%252FplBI0HAG6ciRZJsYD%252FTixd8RCoYCja%252FuRm2vN5%252BdOKSzDchqcdUbpMReyZ4T2NAJSBLsloTfjJpm%252BGZsjkJ4pqd0dqgRhbPduej2NI3Fzl8uRYrh8EnL1xHnHMk%252FYW3UPPwW05%252BXfRoVDv3gOSqizFOUSe6ldm%252BomBr9yGM8NZkv%252BwSoWsWS1LOl%252B6Sfsh8TkswKHgZ2bD57ngvo3eIJA%252FXhJHYJkTxb2UJ4FGQwh4LrrwY6sgFEDXE1XTCy3MTYyIYK2W4te3xzjrSzvnTUFlj%252B3eeNayoDygTCIkGEP9McfF2gauJwvlZaAAbARH%252FkgM4RZjAVIv%252FSNTgKMyljE4nhNI8yRr70aM3ePN%252Bmm6lj7vKT4q7XBAZjUYCheuGzBuQ9O%252FkeJPHSzv8MN35hhRAQ74GCC5SHcGtmEDnCs6eje6bli3XLxBsYT8dB4s%252B0KIXErW6TcHxtqg10e%252BtFr7qdRXain4Zb%26X-Amz-Algorithm%3DAWS4-HMAC-SHA256%26X-Amz-Date%3D20240320T115757Z%26X-Amz-SignedHeaders%3Dhost%26X-Amz-Expires%3D300%26X-Amz-Credential%3DASIAQ3PHCVTYSEJC2XMX%252F20240320%252Fus-east-1%252Fs3%252Faws4_request%26X-Amz-Signature%3Dc60c03d47c87be74298a5e7d2267708515cabe12c9415557d9397d32e945fe05%26hash%3Ddaa86e8406f06f529e4e3d19c5a1854171ac081a4afd5beff3ba5b34c21b3e90%26host%3D68042c943591013ac2b2430a89b270f6af2c76d8dfd086a07176afe7c76c2c61%26pii%3DS0378377423002846%26tid%3Dspdf-5c62a5dc-3530-4a1a-b879-4623435d7ab9%26sid%3D79d78a217301034c7449960624ab431bd95agxrqb%26type%3Dclient%26tsoh%3Dd3d3LnNjaWVuY2VkaXJlY3QuY29t%26ua%3D1d005a5258555b545756%26rr%3D86758711eb4663bb%26cc%3Dgb&data=05%7C02%7Cstephanie.gold%40somerset.gov.uk%7C71b74394d54446ee443c08dc48d6c0ee%7Cb524f606f77a4aa28da2fe70343b0cce%7C0%7C0%7C638465335404188230%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=ikp0xvehSV0KWeq67NAl2e8c%2BMonjDe1xOsIBy8naIE%3D&reserved=0
https://eur01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fpdf.sciencedirectassets.com%2F271238%2F1-s2.0-S0378377423X00110%2F1-s2.0-S0378377423002846%2Fmain.pdf%3FX-Amz-Security-Token%3DIQoJb3JpZ2luX2VjEPv%252F%252F%252F%252F%252F%252F%252F%252F%252F%252FwEaCXVzLWVhc3QtMSJGMEQCIAsMinWWpVD4wM8q4SQZ0UDJk56bRwSP7WRdhSwI5Iv3AiA%252FvKZrmMPKcjH9LipUxWnd%252B77ZdkuTOAkqxfb3U7UmViqzBQgUEAUaDDA1OTAwMzU0Njg2NSIMek5107S5OfipBTHoKpAFflnopMyVArxKKdLZU7XLgmt2uK5CEKjW3OqIk4zkBsfkH%252FdQPsG1sK5AuNViuE2sd9sBHoEhszPGm8IPJFUO0AH2Xy0QVkz6Kdy2aRDqT6jVaaCOIRnLL%252BWoBL8JeXMYf9JzJQmY6QJsIn1nU68rTNvU9fkjaBboVc76KxcLjzkpL%252FzB3KZGWc85b%252F%252FSHj67CB05au9qMNtNHgltJvNYben3NoJT2AOpVaxoX9M%252FyaZv8sj8q6nJ3TvdMgYLJxfVmNfcaEOuV2E9G9IBqv8IOXOfGkLZSlXrzAod%252BSQPOZb69IG4QWCO5PVJE02o7M3KHjK4H%252BXhpEE2CXw0PgCV2D0b3CyLuvP1BgH02Im%252FWwMX0N6SRxyZNiRW2c0NOanRqQ%252FdJ7vqvFTli5V8%252B02ZJUyjgoy%252Bmp6hPlA5Jeb9GVAxeVvh%252Bat%252BESIewRAlzwZyyByzKC3SJV2qXlu5hhG6qw%252Bj2Lh9gWUs2gs%252ByMYSgA%252Fzx%252BYhbz2BuImk73d6fF1qzJVxXcxrEg2KdlUnUJGIp%252F68Hzp3yALmycH8Ln4XS6r8WZdT%252F6TCImCTaExJg3htpwuwnSTDmTZZRuQq137kQ5TMnN2zr0pfxfE4bmFHO4rA%252Bgt9dnAOZM2sMByVwExuzIC%252FplBI0HAG6ciRZJsYD%252FTixd8RCoYCja%252FuRm2vN5%252BdOKSzDchqcdUbpMReyZ4T2NAJSBLsloTfjJpm%252BGZsjkJ4pqd0dqgRhbPduej2NI3Fzl8uRYrh8EnL1xHnHMk%252FYW3UPPwW05%252BXfRoVDv3gOSqizFOUSe6ldm%252BomBr9yGM8NZkv%252BwSoWsWS1LOl%252B6Sfsh8TkswKHgZ2bD57ngvo3eIJA%252FXhJHYJkTxb2UJ4FGQwh4LrrwY6sgFEDXE1XTCy3MTYyIYK2W4te3xzjrSzvnTUFlj%252B3eeNayoDygTCIkGEP9McfF2gauJwvlZaAAbARH%252FkgM4RZjAVIv%252FSNTgKMyljE4nhNI8yRr70aM3ePN%252Bmm6lj7vKT4q7XBAZjUYCheuGzBuQ9O%252FkeJPHSzv8MN35hhRAQ74GCC5SHcGtmEDnCs6eje6bli3XLxBsYT8dB4s%252B0KIXErW6TcHxtqg10e%252BtFr7qdRXain4Zb%26X-Amz-Algorithm%3DAWS4-HMAC-SHA256%26X-Amz-Date%3D20240320T115757Z%26X-Amz-SignedHeaders%3Dhost%26X-Amz-Expires%3D300%26X-Amz-Credential%3DASIAQ3PHCVTYSEJC2XMX%252F20240320%252Fus-east-1%252Fs3%252Faws4_request%26X-Amz-Signature%3Dc60c03d47c87be74298a5e7d2267708515cabe12c9415557d9397d32e945fe05%26hash%3Ddaa86e8406f06f529e4e3d19c5a1854171ac081a4afd5beff3ba5b34c21b3e90%26host%3D68042c943591013ac2b2430a89b270f6af2c76d8dfd086a07176afe7c76c2c61%26pii%3DS0378377423002846%26tid%3Dspdf-5c62a5dc-3530-4a1a-b879-4623435d7ab9%26sid%3D79d78a217301034c7449960624ab431bd95agxrqb%26type%3Dclient%26tsoh%3Dd3d3LnNjaWVuY2VkaXJlY3QuY29t%26ua%3D1d005a5258555b545756%26rr%3D86758711eb4663bb%26cc%3Dgb&data=05%7C02%7Cstephanie.gold%40somerset.gov.uk%7C71b74394d54446ee443c08dc48d6c0ee%7Cb524f606f77a4aa28da2fe70343b0cce%7C0%7C0%7C638465335404188230%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=ikp0xvehSV0KWeq67NAl2e8c%2BMonjDe1xOsIBy8naIE%3D&reserved=0
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Scrutiny Climate and Place 26th April 2024 - Public Questions

David Orr
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It is ironic that we are meeting today to discuss “Water Quality in Somerset” when this Council does not have a formal policy for that. A
senior planner advised me | had made the common mistake of thinking that “nutrient neutrality” was about getting our world-renowned
moors and levels into a good condition. She stated that “Nutrient neutrality is a national approach to provide a solution to a legal
requirement”.

Cornwall Council recognised that the “Competent Authority” planning role in nutrient neutrality was a community leadership role.
Cornwall decided to make clean rivers and building social and affordable housing their top priorities. There have been no negative
outcomes or legal threats, from their 2023 decision in Bodmin, to count sewage treatment works upgrades.

In Somerset, we are using the Natural England nutrient neutrality guidance as “rules for the following of”, rather than emulating Cornwall
in prioritising water quality and community benefits.

Somerset has 18,000 held-up homes with insufficient numbers of social and affordable homes being built; with negative impacts on the
5-year land supply, which knocks out local development plans, encouraging some developers to make speculative planning
applications.

If nutrient neutrality is only actioned via the planning system, then the burden narrowly falls upon new homes, while existing homes,
current and past agricultural practice and climate change impacts are ignored. Worse still, is that this outdated and unevidenced policy
will not, | believe, get our precious levels and moors back into a favourable condition by 2030.

For example, the Somerset phosphate calculator assumes that 100% of waste water from a new home finds its way, even after
modernised wastewater treatment, on to the moors and levels, when scientific research shows it doesn’t. The calculator than adds
another 20% to that 100%! Why can’t that 20% super-precautionary buffer now be removed from the calculator, to lower phosphate
credit costs by 17%, with immediate effect?

| am sceptical that the claims for Batch Reverse Osmosis and the grant funding will remove the 18,000 held-up homes backlog by 2030,
as there is no financial case to demonstrate viability.

Somerset needs a nutrient neutrality policy that is evidence-led, targeted at improving the condition of the moors and levels and
supports the economic and social well-being of Somerset.

| strongly urge this Scrutiny Committee to recommend that the Council conducts an urgent and independent review of the current nutrient
neutrality policy and develops a formal policy for “Water Quality in Somerset”.
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Scrutiny Climate and Place 26th April 2024 - Public Questions

Response

Lead officer verbal response to be given at the meeting.

Full written response to be distributed within 5 working days of the meeting

9 abed




An overview of nutrient pollution on the
Somerset Levels and Moors

Evidence and framework for restoration

) abed

Dr Mark Taylor
Senior Water Advisor, Wessex Area, Natural England Q

Somerset Council Scrutiny Committee — 26th April 2024

www.gov.uk/natural-england



Outline of Presentation
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« Overview of the ecological problem

Summary of phosphorus pollution evidence

g obed .

Link to climate change impacts

* Proposed way forward for restoration



Important features of the Ramsar wetland, SPA
and SSSis
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Breeding birds: national
importance for breeding
waders

-
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tgportant inland site in
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Aquatic plants and
invertebrates of the ditch
system

21% (largest area) of
lowland wet grassland in
England

Wetland plants and Grasslands
invertebrates



Blooms of algae and floating plants on the
Somerset Levels and Moors
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Conseqguences of nutrient enrichment on
ditch ecology
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_ Diverse plant of decaying
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surface species Loss of submerged (potential of
(good microhabitat plant communities deoxygenation)
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Wider ecological impacts

NATURAL
ENGLAND

Greater risk of fish kills

~ Methane production from Lemna
vigorous p _ choked ditches
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Trends in Annual Mean Total Phosphorus in
Somerset rivers feeding the SLMs
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Data shows that Phosphorus levels in the rivers have decreased, but the
duckweed and algae problem is getting worse



Month by month trends in Total Phosphorus in
Somerset rivers feeding the SLMs
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Trends of P in Somerset's Rivers
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Total Phosphorus levels in the ditch systems at
West Sedgemoor SSSI

Aquatic phosphorus behaviour within a UK
Ramsar wetland: Impacts of seasonality and
hydrology on algal growth and implications
for management

Ry Crocker, William H. Blake, Thomas H. Hutchinson, Sean Comber 2 =

GT éﬁed
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https://www.sciencedirect.com/
science/article/abs/pii/S004896
0723032278



https://www.sciencedirect.com/science/article/abs/pii/S0048969723032278
https://www.sciencedirect.com/science/article/abs/pii/S0048969723032278
https://www.sciencedirect.com/science/article/abs/pii/S0048969723032278

Phosphorus inputs and reservoirs estimated to exist
within West Sedgemoor
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Hydrology level control via
river (input and output)
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Effects of climate change on duckweed growth
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Predicting Lemna growth based on climate change
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Using the simulated data, the model predicted an 83%

increase in biomass from the 2020’s to the 2070’s if
nutrients do not change.

To offset the impact of climate change on duckweed
biomass, nutrient levels will need to decrease by
more than 50% by 2080.
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https://link.springer.com/article/10.1007/s10750-024-05477-7
https://link.springer.com/article/10.1007/s10750-024-05477-7

The need for a holistic approach

Biological Nutrient
quality enrichment
Plant anq invgrtebrate Phosphorus and
diversity

Nitrogen concentration

8T abed

Climate Physical
change habitat
Changes in mean management
temperature, frost days, Ditch management >~
sunlight

A : Water level management
duration/intensity, water > Nesdtobilld

availability
habitat resilience

Interactions that determine the biological quality of ditches on the Somerset
Levels and Moors — appropriate site management is critical to mitigating
negative effects, as well as reducing the nutrient inputs



An integrated approach to restoration
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Reduce inputs at source —
nutrient load entering the
system must be reduced

Reduce pollution pathways
— slow the flow of water,
reduce soil loss, increase
nutrient interception

:ﬂ evidence and

Manage the floodplain and
designated sites more
sustainably — increase
ecological resilience and
export of nutrients

Our overarching goal is a resilient,
healthy, freshwater wetland ecosystem
within the SLMs floodplain

Implement remediation
actions where adequate

mechanisms exist

1

Address information gaps
and develop novel
approaches
(test and trial)




Wider benefits — importance of water for people

and nature
NATURAL
ENGLAND
. alnapble 11000 = q resilie 0
Peat restoratio arbon sequestratic proved ¢ g water resource
y anced anc anced recreationa




A way forward

« Reduce nutrient inputs, driven by existing legal requirements and based on

balance of evidence. Environmental Improvement Plan targets:
* Reduce phosphorus loadings from treated wastewater by 80% by 2038 against a 2020
baseline, with an interim target of 50% by 31 January 2028.
* Reduce nitrogen, phosphorus and sediment pollution from agriculture into the water
environment by at least 40% by 2038, compared to a 2018 baseline, with an interim
o target of 10% by 31 January 2028, and 15% in catchments containing protected sites
2 in unfavourable condition due to nutrient pollution by 31 January 2028
®
« Ptovide further support and advice to the farming community and consider new

schemes (e.g. manure export schemes)

« Continue to develop our understanding of key sources of nutrients - their relative
proportional contributions and pathways to the designated sites - to inform
ongoing actions

« Trial new approaches to export nutrients from the designations (e.g. paludiculture,
green harvesting)

« Trial modifications to drainage channel and water level management

« Trial new wetland habitat outside of the ditch network



Work happening now

*zc abed *

Ongoing research by academia (Universities of Plymouth and Lancaster) and
Citizen Scientists (e.g. Dr Andrew Clegg)

PR24 schemes and investigations led by Wessex Water (PR29
including Levelling Up and Regeneration Act requirements)

New agri-environment scheme options and pilot projects (eg. FWAG / RSPB-
led Paludiculture Exploration Fund)

Landscape Recovery projects — Greater Sedgemoor Landscape Recovery
Project (Round 2 — led by RSPB) and Adapting the Levels (Round 1 — led by
Somerset Wildlife Trust)

NE have produced a framework to guide the restoration of the Somerset
Levels and Moors which will be shared to facilitate and structure discussion of
the proposed Technical Advisory Group



Proposal for a SLMs Nutrient Technical Advisory
Group

« The purpose of the proposed group is to:

— review available evidence and data to help consolidate our current
understanding on sources of nutrients, exposure pathways, remediation actions,

identify key knowledge gaps
— better co-ordinate ongoing relevant investigations and research
— agree and implement key further investigations that are required

ez abed

« We have in principle support from Wessex Water and the Somerset Catchment
Partnership (SCP).

« The SCP has indicated that they are happy for the group to sit as a subgroup of the
main SCP. Funding will need to be secured to enable SCP to provide secretariat

services

« Academics with relevant expertise already engaged with research on the SLMs will be
invited on to the group over the coming months, along with technical representatives
from local partners

« Terms of Reference to be agreed with SCP
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Phosphate Load in the Parrett-Yeo system

Andrew Clegg
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The phosphorus cycle



/¢ abed

The solubility of
oxygen in water

The solubility of gases in
water decreases with tem-
perature

(not like sugar in your tea)

Water organisms find it in-
creasingly hard to survive
as the water warms.

They need the help of un-
der-water plants to make
oxygen in the water during
the day
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Stourhead Lake, July 2018
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Phosphate load at

Chiselborough EA

monitoring station,
May23-Apl24

Load = Concentration x water flow

During winter floods the
concentration of phos-
phate remained constant
at around 0.5ppm but
the flow rate varied as
much as 50 times
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Summer Inlets
from the Parrett
to the Moors
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Some approximate statistics

e 2. Usual number of working inlets per Moor

* 160 000 kg. Annual Parrett-Yeo phosphate load
* 30 kg. Annual inlet phosphate load

* 99%. Proportion of Parrett phosphate reaching the Bristol Channel annually
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Ash and Martock Nature - Phosphate Survey

Report 6

Parrett midsummer snapshot, June23

We have had a period of dry weather and the Parrett flow, measured by the Environment Agency
at Chiselborough has reached a usual summer low of around 0.4 m3/s. A survey was carried out
on June 21/22 of the whole river from South Perrott to Gawbridge near Martock where it begins to
enter the Levels between artificially raised banks. The results are shown (in mg/l) in this schematic
diagram of the Upper Parrett. They are colour coded based on the Environment Agency classifica-

tion
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The samples were taken, access permitting, up and downstream of significant confluences. The

flow rate was low, about 0.3m3/s at the EA station at Chiselborough bridge. Most of the flow was
generated sewage treatment plant effluent. The picture is very similar to that of the survey carried
out in the summer of 2022.

The values shown for phosphate concentration are mg/litre (or ppm) phosphate (PO,, not P). The
table below shows the Environment Agency categories for the West Sedgemoor Parrett. Note that
the diagram shows phosphate concentrations and not elemental phosphorus concentrations which
is now the national academic standard. We have not adopted this standard yet as our US-made
colorimeters are calibrated in phosphate units.

EA Category Phosphate concentration (mg/I, Elemental phosphorus concen-
PO,). Used in this report. tration (mgl/l, P). Used by EA

High <0.15 <0.05

Good 0.15-0.27 0.05-0.09

Moderate 0.28 - 0.66 0.10-0.22

Poor 0.67 - 3.33 0.23-1.11

Bad > 3.33 >1.11

Conclusions

1. The main source of phosphate, by far, is Sewage Treatment Plants (STWs), none of which, in
the Parrett catchment, have phosphate removal stages.

2. In between injections of phosphate by STWs, the concentration in the river gradually falls, sug-
gesting routine absorption by river plants and sediment.

3. There is some evidence of agricultural phosphate in streams such as Broad Brook, at Frog
Lane in Haselbury, and the streams through Martock, but these are classified as moderate.

4. There is no evidence of significant agricultural point source phosphate (this has been seen in
the past from a farm near Haselbury Plucknett).

5. Acaveat. The test does not reveal organic phosphate—phosphate chemically bound to organic
compounds—which we know exists but cannot detect or assess.

Phosphate flow through the Chiselborough EA Station

The EA station at Chiselborough - roughly in the centre of the diagram - collects real-time data of
the flow rate'. Measuring the concentration at the station allows the calculation of the phosphate
flow rate there; it is currently about 40kg/day.

This seems to be a baseline value below which the river does not fall and, as such, probably rep-
resents the input from the Parrett STWs as this must be assumed to be fairly constant through the
seasons and be independent of weather conditions.

The river is being sampled for phosphate weekly at the EA station and the concentration of phos-
phate varies little over time. This means that the phosphate flow rate mirrors the river flow rate
and varies by an order of magnitude according to the weather. The source of the phosphate in the
sediment is debatable but this survey suggests that at least some, and probably most, is additional
phosphate from STWs. This issue will be looked at in greater depth in Report 7.

Andrew Clegg
3/7/23

1 http://environment.da’(a.gov.uk/hydrology/e>!%>)la'e 34



Ash and Martock Nature - Phosphate Survey

Report 9
Parrett phosphate load. April 2024

Knowing the concentration of phosphate in a watercourse does not tell us how much phosphate
is flowing along it. To find that we also need to know the flow rate of the water. How much phos-
phate is flowing is called the phosphate load (for a definition of ‘phosphate’, please see endnote).

This paper looks at two ways of measuring the river Parrett phosphate load, one at the EA monitor-
ing station at Chiselborough, roughly half way along its course, and the second at inlets from the
river to Somerset Moors.

1 Phosphate Load at Chiselborough EA station April 2023-March 2024

The Environment Agency (EA) has an online automatic flow rate monitoring station on the Parrett
at Chiselborough, about half way down its flow. Phosphate concentrations were checked weekly at
this point and the daily average flow rates provided by the EA were used to obtain average monthly
phosphate loads in the Parrett at Chiselborough.

Results for the year April 23-March 24 are shown below, the bars show monthly phosphate load in
kilograms and the line indicates the change in river flow (thousands of cubic metres)
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Noteworthy points emerging from these data are:

1 The summer phosphate load is fairly constant at about 40kg/day. Because land ditches
were dry, the flow was almost entirely due to outflows from sewage treatment plants and this phos-
phate came almost entirely from households.

2 There is a dramatic rise in phosphate load in winter to about 4x the domestic output. This
raised the question of where did the excess come from?
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3 The phosphate concentration (in contrast to the load) was remarkably constant throughout
the year albeit somewhat lower in winter than summer. This suggests that the main source of the
excess winter load was mobilisation of phosphate in the river sediment. The original source of this
‘legacy’ phosphate remains unclear.

2 Phosphate load movement from the Parrett to the Moors

Under ideal conditions the Parrett flows in a channel above the Levels Ramsar site to the sea with
a small controlled amount of water entering individual Moors through manually operated inlets
during the summer season. They are controlled by the Internal Drainage Board. No water normally
flows from the Parrett to the Moors in winter. Almost all the water flowing into each Moor comes,
not from the Parrett, but from local higher land.

How Moor inlets work

This sketch shows a Moor inlet
though the raised bank of the
river. The inlet pipes tend to be
about 30 cm in diameter but

only a small segment is usually
opened; 2 to 5 cm high, less than
one fifth of the pipe diameter.

River bank

River
Parrett

Rhyne There are typically one to three
Sl craled and inlets controlling the flow onto
lowered by a screw
at the top each Moor.

Inlet

How much of the Parrett phosphate flows through the Moor inlets?

The inlet flow—and hence the inlet phosphate load—is determined solely by the cross section area
of the opened sluice and the head of water (the depth of the sluice below the river surface). This is
easily and accurately calculated and a Excel tool for doing so can be downloaded'

Here are results typical of West Sedgemoor (two inlets)

Winter (Oct-Mar) Summer (Apr-Sep) Whole year
Total river phosphate load (kg) | 140 000 50 000 190 000
Total inlet phosphate load (kg) |0 72 72

See endnote

The proportion of the total river phosphate load entering the Moors through each inlet is insignifi-
cant, less than 0.02% of the overall river load. We can reasonably assume perhaps 10 operational
inlets over the total course of the Parrett. This leaves the remaining 99.8% of the Parrett phos-
phate to flow uninterrupted across the Levels between high levees, direct to the estuary.

3 The impact of flooding on Levels phosphate load

This is a complex issue currently being investigated further. Initial observations suggest that flood-
ing may be effective at removing accumulated phosphate from the Moors through a process of
mobilisation of accumulated soil phosphate by the floods, followed by supplemented pumping.

Andrew Clegg, April 2024

Technical endnote. ‘Phosphate’ in this report, refers to the phosphate ion (PO,*). To convert data to elemental phosphorus, divide by
3.06.

1 The inlet tool can be downloaded from http://www.somersetlevelsphosphate.org.uk/2022Data/2022%20Surveys.html
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