Cam Valley
foru m\\‘

Chalk Stream water quality: barriers to achieving higher
classification
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Historical lack of accessible data

| !Qi Department for Environment Food & Rural Affairs # Data Services Platform

E : . . .
,\Ez:fé;f""‘m Water Quality Archive Download Documentation Explore

Water quality data archive
This data is updated regularly

The data is updatec rking days of a new s being added. We also do a complete data refresh each month which may include corrections to earlier data.

ated on 1 December 2022 and the latest complete refresh was on 19 November 2022

environmental monitoring. The ar

all analyse mpleted, are included. Currently the dat:
t default

Download Understand Explore

Download water quality archive datasets to your Documentation on the structure of data in this Explore the data to find water sampling points at
computer. archive, and the meanings of the terms used. a particular location and their associated data

Samples from 5 May 2022 to 1 Feb 2023

5 May 6 Jun : 8 Nov 18 Jan 1Feb

2022 2023
Notation  Determinand 1( 15 0 0 11:3

pH
Temperature of Water
Conductivity at 25 C
Ammoniacal Nitrogen as N : ).3 <0.03 3 <0.03 5 .03t 0.077

0116 Nitrogen, Total Oxidised as N ).6 10

0117 Nitrate as N / 9.9 ) 1.9

0118 Nitrite as N / 0.067 ¢ 0.049 56 ).063 0.068 .03 .05¢ 0.0

119 Ammonia un-ionised as N / 0.00169 < 008 8 < 0.00066 0.00071 7 0 ¢ 0.00066 @ 0.001

Alkalinity to pH 4.5 as CaCO3 / 24 : 22 240 7 250
Orthophosphate, reactive as P

Oxygen, Dissolved, % Saturation

Oxygen, Dissolved as 02




Lack of easy access to valuable data

View as Table Download as CSV

0.366m*s™" 01 Nov 2018 mean

Date Quality Completeness Measure

26 Mar 2023 : Unchecked Complete Daily mean Flow (m3/s) time series for Burnt Mill

25 Mar 2023 - Unchecked Complete Daily mean Flow (m3/s) time series for Burnt Mill
24 Mar 2023 : Unchecked Complete Daily mean Flow (m3/s) time series for Burnt Mill
23 Mar 2023 : Unchecked Complete Daily mean Flow (m3/s) time series for Burnt Mill
22 Mar 2023 2 Unchecked Complete Daily mean Flow (m3/s) time series for Burnt Mill
21 Mar 2023 : Unchecked Complete Daily mean Flow (m3/s) time series for Burnt Mill
20 Mar 2023 : Unchecked Complete Daily mean Flow (m3/s) time series for Burnt Mill

19 Mar 2023 : Unchecked Complete Daily mean Flow (m3/s) time series for Burnt Mill




Upgraded EA hydrology platform March 2023

J - PPN |
| & Toggle UKCEH river layer N Map controls

-

Y@

| | Filter stations by type:

@ o
(2 &’ \ 6 Groundwater Level

@ River Flow

O River Level Only
e| Q Rainfall
‘ @ () Water Quality (WQ)

Include Closed WQ Stations

‘ Select all H Clear all ’

Filter stations open between:
Start End
dd/mm/yyyy B8 and dd/mm/iyyyy M

Search by text

Station name, river name, water body, WISKI ID, ¢




Invasive Floating Pennywort — superbly adapted for English conditions

L2 %
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Grantchester Mill Leat, October
2019

River Cam, summer 2017



Vicar's Brook Chalk stream, Cambridge



Sewer pipe spill into Bourn Brook for 2+ days, 2022



Storm overspills at sewage treatment works

e BT T R A

River Cam,

Storm overflow 3
March Dilution x 53

1!
i
! Batch 3: 19 Jan
! Dilution x 27

\

. ,
AN
- W

Batch 2: 24 August

Batch 1: 14 June
Dilution x 18

Confirmation: Anglian Water, HASLINGFIELD-STW ASCNF1094/vV001 02/03/2022 20:45:00 04/03/2022 01:15:00 102600

Dilution x 11




High turbidity reduces all wildlife activity

Turbld Rh(:e‘%" %

-




Exacerbated by Signal Crayfish?

|d Trout Trust

W

Cred

Rhee - turbidity high at Boot Lane, Barrington 06/10/22



Turbidity of the Rhee and Cam, September 2022
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Knowledge of equipment barrier

For citizen scientist, lab analyses can be expensive (minimum costs, couriers)
CaBA list equipment with prices and comments

Advances mean frequent updates are necessary. More robust comments are needed

Myron Ultrapen PTS dissolved oxygen tester

Fast and simple to use.
/7 | Indicative Cost: ££ Med (ca. £250).
More info: http://www.camlab.co.uk/myron-I-ultrapen-pt5-dissolved-oxygen-tester
p33525.aspx
Used by: Westcountry Rivers Trust. Simon Browning (simon@wrt.org.uk) says: “despite

difficulties changing the membrane without trapping air in behind (there seems to be no
way to avoid this!) - it does seem to be giving decent results.”

EZ DO Dissolved Oxygen meter 7031

Fast and simple to use.
Indicative Cost: ££ Med (ca. £150).

More info: http://www.electronichealing.co.uk/dissolved_oxygen_meter.htm

Used by: Waterside Care (Contact lee.copplestone@keepbritaintidy.org)

Hanna HI-713 Phosphate Pocket Checker

Measures temperature, electrical conductivity, pH and total dissolved solids.
Indicative Cost: £ Low (ca. £50 + VAT, reagent packs ca. £10 + VAT for 25).
More info: http://www.hannainstruments.co.uk/pocket-checker-for-phosphate
testing.html http://www.advancedaquarist.com/2011/8/review

Used by: Waterside Care (Contact lee.copplestone@keepbritaintidy.org) and

Westcountry Rivers Trust. Simon Browning (simon@wrt.org.uk) says: “/ have taken it
out alongside the Hach DR900 - results were generally comparable. It is a little more fiddly as the reagent

Credit: Catchment Based Approach / Rivers Trust



Phosphate overload creating a eutrophic watercourse
Swaffham Bulbeck Lode - 315t May 2021

Credl’r L|z Thompson



Benthic algal mats: River Cam, Byron’s Pool, 27 July 2021




.... of the 62 native aquatic plant species which have been
recorded in the study area since 1660, 40 (65%) were still
present in the period 1985-1999 whereas 22 (35%) are

apparently extinct...

...there is a striking relationship between the fate of species
and their trophic requirements, with species of less eutrophic

habitats having suffered disproportionately....

Source: Cambridge and the River Cam C. D. Preston, J. Sheail P. Armitage,
J. Davy-Bowker (2001)



Sources of nitrate

Nitrate concentrations: River Cam, Coe Fen 2003- 2020 (EA)
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Environment Agency Monitoring

Abundance of phosphate (reported as Phosphorus mg/l) in the Cam at Coe Fen,
Cambridge 2000-2022

(mg/l)

Phosphorus in orthophosphate




Phosphorus standards in rivers: classification of river from poor to high
The Water Framework Directive (Standards and Classification) Directions (England and
Wales) 2015

Phosphorus Standards in Rivers"”

Annual mean reactive phosphorus concentration (in er litre) is calculated as follows:

10 to the power of ((1.0497 x logi0(0.702)+1.066) x (logio(RPrr) -
log10(3.500)) + log1o(3.500))

Goc 10 to the power of ((1.0497 x logi0(0.532)+1.066) x (logio(RPrr) -
Rl P e

10 to the power of ((1.0497 x 10g;0(0.356)+1.066) x (log;o(RP,() —
log10(3.500)) + log1(3.500))

10 to the power of ((1.0497 x log;,(0.166)+1.066) x (log¢(RP,.) -
log10(3.500)) + log1a(3.500))

“In this table, “Reactive phosphorus concentration” means the concentration of phosphorus as
determined using the phosphomolybdenum blue colorimetric method. Where necessary to ensure the
accuracy of the method, samples are recommended to be filtered using a filter not smaller than 0.45 pm
pore size to remove gross particulate matter.

“RPref” represents the annual mean concentration of reactive phosphorus in pug/l estimated for the site
under reference conditions using the equation: 10 to the power of (0.454 (logioAlkalinity) — 0.0018
(Altitude) + 0.476). If the value calculated for RPref using the equation above is less than 7 pg/l. it
must be substituted for the purposes of calculating the standards for phosphorus by a value of 7 pg/l.
For the purposes of calculating RPref:

Water Framework Directive standards for phosphate-phosphorus in lowland (<80m AOD),
high-alkalinity rivers

! 00 staws 0000000000000 |
R coe area
(mg/1) Based on median values from

Locations nationally

EA uses the equation for their published classifications for high to poor



Total phosphorus Reactive Phosphorus

SRP = Soluble Reactive Phosphorus Soluble Unreactive Phosphate

SRP = Soluble Reactive Phosphate

3-
Phosphorus - SRP PO, S Dhate is

. sometimes reported

Total Inorganic Phosphorus PO, - P but compared with

Pho.sphate P hosphorus
) standards

OrthoP, reactive as P’ commonly referred to as Orthophosphate
PO43'.

3
OP Orthophosphate (PO,4*")



Phosphorus load: agricultural versus wastewater sources

Apportionment Graphical Information System (SAGIS)

Upper Wye Total Load (Kg/day)

4%

Agriculture 'fy”:;'”“"' Bottisham Lode

Bottisham SWT
92%

B % STW M % Rural Land Use
M % Intermittents | % Other

UPDATING THE SAGIS UPPER WYE MODEL

Dwr Cymru Cyfoeth Naturiol Cymru
Welsh Water Natural Resources Wales



Anglian Water sewage treatment works in the Cam Catchment

= P T
| Fulbour
Gog Magog
Hills
Rhee - 11
Essex Cam - 10
Granta - 5
Came 2
Lodes -5

Non Chalk streams

Total 35

Source: Anglian Water



Phosphate monitoring of Essex Cam 16/08/22
Reported as Phosphorus (mg/l)

6.52
5.504
Support
' 0.765 0.684 0.403 0.687 0.725
L] B = ] ]

Newport Cam - Cam - Saffron Cam - Great Cam, Cam,
STW Sparrows Walden Walden Littlebury Chesterford Duxford Duxford Mill
End Road bridge STW STW
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M River sample M Treated effluent sample

Sampler: CVF
Analysed at the UKAS Laboratory, South East Water



High concenirations of soluble reactive phosphate in effluent
are typical at STWs without phosphorus stripping, 2021-22

Sewage treatment works monitored by CVF
Phosphate concentrations - reported as Phosphorus

Huntsman STW
Ashwell STW
Cambridge STW
Sawston STW

Saffron Walden STW
Haslingfield STW
Bassingbourn STW
Shudy Camps STW
Foxton STW

Ashdon STW

Bartlow Barns private STW
Melbourn STW
Litlington STW

Great Chesterford STW
Newport STW

Linton STW

Quendon STW

Bourn STW

0 1 2 3 4 5 6 7 8 9
Soluble Reactive Phosphate (reported as Phosphorus mg/l)

SCImpler: CVF M P stripping ™ No P removal
Analysed at the UKAS Laboratory, South East Water
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Health barrier due to faecal contamination

Faecal indicator bacteria monitored:
e E @@l

e |ntestinal enterococci

Grantchester Meadows. Credit: The Guardian

Core data from CVF sampling 2021-22

E.Coli /100ml vs distance from Haslingfield Sewage Treatment Works
January-August 2022

230m downstream of Haslingfield
80m upsteam of sewage works
Haslingfield Sewage works

Byron's Pool, just upstream of
confluence with Bourn Brook

Grantchester Crickat Pitch Field:
swimming spot
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Newnham Riverbank Club:
swimming spot

5000
Sheeps Green, Cambridge:

Q\N swimming spot,

o
-2 0 2 4

km downstream of Haslingfield Sewage works

e £, COl/100mi ON 1 August 2022
~o-E. Coli/100ml on 16 May 2022

E. Coli/200mi on 15 Jan 2022



Cam Valley Forum Safer Swim Initiative

Main Cambridge swimming area - Sheep's Green, 1960’s Sheep’'s Green, potential Defro-
designated Bathing Water



Low flows Augmentation sites for Rhee, lodes, Granta and Essex Cam
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