WASP REVIEW OF UNPERMITTED SPILLS FROM SEWAGE TREATMENT WORKS
PART1735G A f f Scharde®f urreated sewagefrom 13 Thames WateSTW<0182020

Peter Hammondwindrush Against Sewage Pollution (WASR}pber2021

SUMMARY
If awastewatertreatment warks dischargesntreated sewagavhen there is no raifallitisk ¢ R NJ#g & LIA f f
discharges sewadgefore reachingjts obligatoryminimum treatmentrate, it isand S | Bdll.&Diyé | y R

cearlye spills breach Environment Agen@A)permit conditionsand should be considereillegal.

In EArecordscoveringl1 years 20102020 andthousandsof STWs,liere arel74d R NE ¢  2bkehctieS33NI & ¢
of themby Thames Wateitn contrast WASFhasuncovered/35 such breachem 3 years (201:2020)at 13
Thame Water STWSQq 95%(702/735)2 ¥ & RNE ¢ | yaRhese STWataggeé unracoidletibly the EA

2 1 { treQidwprovides cleaevidencethat operator sedmonitoring by the water industry and regulation by

the EA are not working. Furthermoii¢é suggessthat the annual Environment Performance Assessnoént
sewerageproviderg& | 1 S@ St SYSyid 2F hcCz2! joQéfthdwit® induStrgisbased FA Y |
on incomplete data and i&ke a house built osand

BACKGROUND

Thames Wateristhem22 NJ aSgSNF 3S LINPGDGARSNI AYy 21 {tQa K2YS SN
Cotswolds where watercourses are badly hit by spills whge. In 2019, of 533 parliamentary constituencies,

the Witney and Cotswolds seats of MPs Robert Courts and Sir Gediftey-Brown, were respectively'd

(13,295 hrs) and 12(10,086 hrs) worst for total hours of spilling sewage to watercourBessetotals were

providedto the EAby the water companies concernegrimarily Thames Water, but also Severn Trent Water
andWessex Water in Gloucestershifgome spills of untreated sewage dirst reported by the public to a

water company or to the EA whke role is to investigatpotential breaches oflischarge permitso

watercoursesand in serious casésitiate criminal poceedings.

DATA

In response to an Environment Information Regulation (EIR) request by WASP, the EA provided details of 174
breaches of discharge permilB f F G Ay 3 (2 & RMSTWsgiRratéddDy thfvatesr & LIAE £ &
companiesn EnglancdetweenZimn YR HAHA® Ga5NBE ALIAEfa Aygd2t dS RA
dry weather or minimal rainfall, or as the EA rdRGt & dzAdr&ndall falingdn previous two dags 2 NJ

& Y fngll rain for seven dags® a9 NI @ € & LJA f f auntheRtdd seiv&e O atetcéuBSesRA & OK I N
before an obligatory minimum flow tfull treatment rate has beeachieved

h¥ GKSESEMmTINYR aSFENIe&¢é& LISNY¥AG oNBIFOKSa NBO2NRSR oe@
33 occurred at STWs operated by ires Water (Fig. 1T he EA did nateclarewhich breaches were

LINE a S O dzii STRpicallgizivhete thardRisntt a prosecutiaivil sanction or formal cautiothe breach will

be minor and will have normally resulted in a wariging

Figure 1m 7 nl MISe ¢  lillggRl spill|INE £
untreated sewage by Water Companieaccording
to EA records for010to 2020 33 weremadeby

STWs operatetly Thames Water

United Utilities, 33

Source:Environment Agency EIR: THM184412
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FurtherEIR requests to Thames Watamked fordetailsof sewageflowsreceiving fultreatment, treated

effluent flows and thestart/stop times ofsewage spillfor 14 STWdrom 2018onwards The STWeonsidered

hereAy t I NI wm 2 Weresélefted DecaudeBn@yinteasiuaad recordiow receivingfull treatment.

The data provided for one STW was unusable 13 reviewedtreat the sewagdor 17% (2.89 milliondf the
populationserved byThames WaterOther STWSs that measure only treated effluent will be considered in Part

2 of the reviewRainfall da& were obtained from public online sourceSTW permits for discharging to

gl G SND2dzNBESa 6 SNB NBI dzS ahitSsRen@dnmeniidkt&go@uk/@dlic t dzo f A O wS:
registerniew/index).

ANALYSIS

Each year, water companies report treatment flow and event duration monitor

(EDM) of untreated sewage spills to the EA, but dalfy total flow andyearly WASRJSQS].OO
total hours of spillingln contrast WASP askSTW operatorfor flow data i

recorded eery 15 minuteg96 times each daygnd start/stop times otachspill. tlmes more

The EA requires this detailed information to be measured and recorded but dc data_ tha_n the
not request it unless, as the EA have said, there is suspicion of a permit breac

Unfortunately, dailytotal of sewage treated masks evidence of unpermitted spil EAtO deteCt
that is detectable from 18nin flow data. Therefore, EA suspicion is less likely tc § 1
aroused and spillat STWsare missedSimilarly, annual spilling hours mask the IllegaISpIIIS Of
frequency andength of individal spills or groups of STWgillingfor long periods untreated

at multiple points along a watercourse.

In short, WASReviews100 timesfiner graineddata than the EAypically analysg Sewage

W ASP bell eves th a.t The analysis employed simple yearly spreadsheets with

automated monthly charting of flow, spill start/stop times an

95',; 2 '.F 7\ f f é rainfall. Daysvhere a spill occurred with no rainfall on the d:
or the day before wereeb St f SR adh a & & BEdl)

ASIF NI é ¢ a L. sewage flow receiving full treatment did not remain above t
permitted minimumrate, often referred to as the pass

Water STWS'na_ng forward flow rate or stormoverflow setting for the entire
spilLY FfftX ync GRNEBE& 2NJ aSl|

Unrecorded by tth and of those 735 occurred between 2018 and 2020.

WASP believes thits reviewshowsthatl G f ST &0 opz 2 F & BbEhénesA\deBTOMSINT & ¢ 2
has reviewed may go unreported by the company or undetected by th&eAeviewhas also uncovered

examples of spilleccurring for as long as six months waith respiteand major spills of untreated sewage

within the boundary ofasewaye works due tanalfunction that inevitably overflowed tan adjacent

watercourse. Thames Water has also demonstrated poor record keeping and an inability to oversee the
installation of EDM (event duration moniiag) devices that record spills of sewagerh storm tankaused

temporarily to hold untreated sewage whiteglverse weather is causing the extra inflow to a sewage works.

The results of tareviewr NE | &AK2O01Ay3a AYyRAOGYSyl 2F ¢KIYSa 2148
disregard for the envonment and tle low ratethat such permit breachearereportedto, or are detected by,
the EA Operator selmonitoring is not working and neither is the regulation of STW permit compliance.

2 | { treQidwis summarised below ia league table of totadays when it believed RNE ¢ | y$ifls & S NI & ¢
occurred.Highlightsfor each of the STWs is folled by burteenannexedocusng on the individual ST\Wwith
examplesand datesof illegal spillsind/or a discussion of overall performanc
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Table 1:Number ofdays WASP believakere wereillegal spills basedon EDM andflow to treatment data

Thames Water STW PE(k) | Watercourses affected TOTAL| 2021 | 2020 | 2019 | 2018
as well as River Thames limited

Stanton Harcourt Harcourt BrookChil Brook 114

Oxford 195.3 R Thames 157 DNS 77 44 36
South Leigh 0.3 Limb Brook Chil Brook 75 24 18 24 9
Mogden 2,100 RThames 75 2 33 32 8
Fairford* 4.6 RColn 45 DNS 17 23 5
Chipping Norton 8.6 Blue BrookREvenlode 44 8 18 18 0
Carterton 17.1 Shill Brook 44 3 23 14 4
Hogsmill 407.1 | Hogsmill Strearff 33 DNS 13 20 0
PrincesRisborough 15.3 Horsenden Brook / R Thame 21 13 3 5 0
Ampney St Peter 2.4 RCoaln 20 DNS 13 2 5
Cassington 16.5 RThames 17 DNS 9 8 0
Aylesbury 99.3 R Thame 5 DNS 5| DNS| DNS
Lechlade 2.9 RLeach 4 3 1 0 0
Pangbourne PDQ R SU PDQ| PDQ| PDQ| PDQ| PDQ

2,870 TOTAL 806 71 344 276 115

* inlet flow **Chalk streem DNS ull data not supplied PE(k) = Population Equivalent in thousand3D@poor data quaty
The STWm Part 1, selectebecause they measure flow fall treatment, account for % of the population that Thames Water sesve
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Brief summary of the findings for eackhames2 I G SNJ { ¢2 O2yaAARSNBR Ay t

Ampney St Peter  Within Cotswold AONB! T NB1jdzSy i GRNEE &LAE £ SNJ
Discharges intthe Ampney Brookvhich isfollowingthe same deteriorating
trajectory asthe River Widrush

Aylesbury 10 yearold storm discharge permi€riminal convicion in 2016for flow clipping in
2013 Using finer grained data than the Bpically employsWASFhas showrthe
flow clippingwasdetectablein 2011and maybehe 2013fish killwasawidable

Carterton Thames Water has failed to provide correct and consistent data to WASP, the E
to a member ofCarterton Council.

Cassington 10 year-old storm discharge permiPoor quality data limited analysis which was
disappointing given the gential 30% load increase when the Eynsi@ait Cross
Garden Village is connected.

Chipping Norton Within Cotswold AONBMade at least 26 illegal spills January 2020 to April 2021
Inadequacy and/or lack of data pemptedfull analysis of 2018 and 20109.

Fairford Fivemonth continuous spilihvolvingan estimated 370 million litres of sewageing
dumpedinto the River Colrover the autumn/winter period 02019/2020.

Hogsmill Spills into a chalk strear@riminal conviction in 2021Suspicious losses séwage in
the early hours on at least 4 occasidn®018totalling 61.5million litres of sewage.

Lechlade 52848 y20 FLIWISINI G2 6S | aA3IyAFAOlyi

unusual flow to treatment patternthat need further investigaon.

Mogden Sevenrfold increase in spilling billions of litre§sewage: 0.5 in 2015 to 7.5 in 2020.
Spilled 1 billion litres of sewadé00 Olympic poolg)n each of 2 days in 2020.

Oxford 10 yearold storm discharge permiiThe design capacity thatehworks shoud cope
with suggests it hasiaded ST NI @ ¢ 2 NJ ¢ RNE ¢ & Ldanketnd =
2018 and 2020

Pangbourne l'y20KSN) 230 2LILRNIdzyAde (2 Y2y Arn@d.
keeping anaversight of subcontracted installan and monitoring of EDM.

Princes Risborough Criminal conviction in 2016 for offences in 201JGroundwaterinfiltration at Princes
Risborough continues to be a major problem.

South Leigh Five and a half months ahbrokenspilling over autumswinter of 2019-2020.Its
spills find tkeir way to the same watercourse, Chil Brook, also affected by Stanto
Harcourt SW.

Stanton Harcourt  Chaotic spilling tadjacentwatercourse and on site involving an estimated 28 mill
litres of sewage in 202@orst spille in terms of frequency and illegality of all STV
reviewed.lts receiving watercourse, the Chil Brook, once hosted/stal mossvith
L!'/b awSR .221¢ UGKNBIFIGSYSR alLlSOASa
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AMPNEY ST PETER STW

AmpneySt Peter STWoes not spill early but is subjettt significant groundwater infiltratioh y R~ SpRINE £
resulting in adramatic difference between the state of the Ampney Brook upstream and downstreasawafge
sources

Ampney rook abveewage soure$0/06/21) Ampney Brook belowewage so(10/07/20)
Figurel Ampney Brook upstream and downstream of the STW outfathages WASP founder Ashley Shnit

2020
Ampney St Peter ST¥pilled for 2,316 hours over 112 spilling days of which 13 occurred with no rainfall on the
day ordaybeforeand 39occurred with no more than 2 mm of rainfall on the day or its &amples irfrig 2.

Ampney St Peter-FE&FFT-Jan-2020
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Figure2: 20 days of spilling in January 20&@luding 6 with no rain on the day or the day before

2019

Ampney St Peter ST¥pilled forl,854 hours over at least &pilling days of whicB occurred with no rainfall
on the day or its eve angil occurred with no more than 2 mm of rainfall on the dayterave. Thereatment
flow data suggest it spilled an additional 290 hours before the EDM device was ing&).
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Figure3: flattened flow curve on9 putative spillingdays in Feb 2019 before EDM was introducadhe works
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2018
There was no EDM devicestialled, butthe flow data suggest that it spilled for at leds000hours ovemore
than 45 spilling daysome of which involved no or minimal rainfédig 4).

Ampney St Peter-FE&FFT-Jan-2018
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Figure4: flattened flow curve suggesing 16 spilling daygJan 18; Jar21-28) with 50%involving no or low rainfall

THAMES WATER 2 Ampney St PeteBTW



AYLESBURY STW

Aylesbury Cassingtoand Oxford STWare different from the othe sewage works considered in this report
because their storm discharge permits do not require minimum continued treatment during alsegil.
permitsincludell KS dza dzt £ O2y RAGA2Y | 6\3/deld K 2 .Nbicedrar Baviads Ay 3
related to continuing to treat above an overflow setting before diversion to a storm ¢augpill to a riverthey
requirethatd I & F I NJ I & NXBdstars gidchafyedshould rotrdsut in 8etectable saleposits on
river banksor bed nor resultim growth of sewage fungu&ach of these thre8 TW have hadsuch a
GGOSYLI2NI NBE &0 2 FioveRID pe@K | NAHS LISNXA

When asked for information about storm overflow rates and storm tank sizes feswatigeworksin England,
the EA provided a largalle for Thames Water SBWith the following entry for Aylesbury STW (20/05/20):

STW Settled Storm (Storm Tank) Storm Tank  Storm Tank Capacity Required To Meet 6€ Current
Namdess Permitted Pass Forward Flow Permitted L/H (At Permitted Dwf) (Based On Thames Storm Tank
Rate / Overflow Setting (L/S)  Volume(M3) Water Pe Methodology Re Separate Sewe Volume(M3)
Aylesbury 715 8862 3229 8862
Table 1:AylesburySTW storm overflow rate and storm tank size specified by Environment Agency

In 2016, Thames Wateeceived a criminal conviction for fleglippingat Aylesbury ST\Wér several monthgn
2013 i.edeliberately spilling untreated sewadéwas showrthat up to 50% of incomingvastewas by
passing treatment before being illegatlischargedThe presithg judge, FranciSheridanagreed with theEA
that flow to full treatment(FFT) specified desig capacity should be mdtefore storm discharge aremade
WASP demonstrates beldwow flow-clipping at Aylesbury STW midtdve been detected years earliéthe
EA hadchadquickaccess td.5-min flow data rather than daily flow data thegk water compaies to provide

The flowclippingis detectablefrom the flattening of theFH curve Fig 1): at 80%of the 715 I/s design
capacityin January and Februaand often at only40%in March and AprilFig 1 charts FFT for 2013 when
measured every 15 minutés give96 values per day.

Aylesbury STW 2013 —FFT (as % of Storm Overflow) —Storm Overflow Rate
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Figurel: flow clippingdetectablein flattening of flow to treatment (FFTurve
to 80%of the storm overflow setting/desig capacity in January and to 40% in Marahd April 2013

Whenviewed as the EA receiviee samedata(Fig 2) a singleotal flow value per dayit looks lessectilinear
andlessflattened, andthereforelesssuspicousWhereasFig 1 arouses suspiciaf anomalous and unnatural
flow, Fig 2 does not

Aylesbury STW 2013 ——Storm Overflow Rate —TDV (as % of Storm Overflow)
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Figure 2: total daily flow curve for 2013 smoadtig out the rectilinear, clipped edge®f 15-min flow curve in Fig 1
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In fact, flow clipping was alreadiappeningn the first3 months of 2012andwasdetectableby the flattened
highestdaily flow valuesin January to Aprilgenerally peakingt about 50%as well as theinnatural,
rectilinearshape of the flow May to July and Nov to [Eig 3).

Aylesbury STW 2012 —FFT (as % of Storm Overflow) ——Storm Overflow Rate
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Figure 3: flow clipping alredy detectablein the flattened FFTcurvein early and autumn 2012
As with 2013the equivalent total dailyolumecurve for 2012Kig 4) maskghe flow clippingin that:

a) in January to Aprit introducesfluctuation that hides theconstant,clippedlook ofthe upperflow values
b) in May to July andNovembernto December 201% smoothsthe clipped rectilinear curve edes

Aylesbury STW 2012 —Storm Overflow Rate —TDV (as % of Storm Overflow)
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Figure 4: total daily volume flow curve for 20Mhich smooths out rectilinear edgesof Fig. 3andd O 2 NNM#®l (G S & ¢
flatt ened, clipped curveof January to Marctof the 15-min flow datain Fig 3

In 2011, there wasa five and a halfnonth gap in flow recordé-ig 5) - itself a permit breach that could have
alerted the EA to suspicious activitythe worksalmost2 yearsbeforethe prosecued flowclipping

Aylesbury STW 2011 —FFT (as % of Storm Overflow) ——Storm Overflow Rate
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Figure5: five and a half mont@ gap in2011flow at Aerstry STW which itself is a permit breach

Even in 2011, thhighest or peakalues of the 18nin flow curve(Fig 5) look frequently clippedto 40% for
March to May before théong hiatus in thélow records. Once again, this is losaidaily volume curveHig 6).

Aylesbury STW 2011 ——Storm Overflow Rate —TDV (% of Storm Overflow)
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Figure6: total daily volume curve once again introdugsvariation that hides peak flow clipping March to May
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Earler detection and interventiorof the flow clippingnight have avoide the catastrophic spillsom
Aylesbury STW in 201Bat killed many fish andamagedother riverinespeciesWASP believes that tHeA
shouldstop focusing ortotal daily flow basically a average flow, employfiner grained flow data and
incorporateautomated analysigo identify suspicious flattening of peak flow over long periods.

Following the crirmal conviction of 2016nd judging by the flovand spilldata WASP has obtained by EIR
request,AylesburySTWhassincebeenbetter managed oat leasthasnot beencriminally manipulated to spill
earlier than permitted.However, there are stibccasionabberrations and anomalies that need highlighting.

In February 2021Thames Water submitteiis 2020EDM spill datdo the EA For Aylesbur$TW, it reported

152 spillinghoursand thatthe EDM devicavas in place for 100% of the 12 month monitoring period. The first
spill detected according to theetailedEDM start/stop times received by WASP was in June. But the flow data
pattern suggests there wergpills throwghout the first half of 2020 thatresumably were not detected by the
EDM devicedxampleginged in redn Fig 7).
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Figure7: flow to treatment data in 2020 suggesting spillsimd-Jan and late &b/early Mar not detected byEDM

Laterin 2020, followingrery heavy rainfall on Octobef81" the works obviously had some difficulties. There
GSNE G(Gg2 aSEFNIeé aLMAff a "ad 8 itgher therdiviere 3 26 floOREIGSE | Y R

THAMES WATER 3 Aylesbury STW

(@]}

Yy



where 46 million litres of untreated aste water are unnacounted for (equivalent to about 18rmyic sized
swimming pools Anotherpair ofd S I NI sbécurrad dkethe two days Noember15" and16™.

46 million litres of waste water unaccounted for -
equivalent to 18 Olympic sized swimming pools
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CARTERTON STW

Summary

Carterton STVgerves a population of ove7)000. Gven itsloading history (Tablel) andlocalhousing
developmen, it hasprobably beerworking atfull capacityfor over5 yearslt discharges into the Shil Brook
whose poor statdas been well documented in underwater video footdgeh upstream and downsteam of
the Bampton and Carterton STWsps:/twitter.com/windrushwasp/status/137111741774%8448?lang=exb

Entering load vs Physical Capacity
Year Entering Capacity Load rate
2012 15,000 p.e. 16,100 p.e. 93.2 %
2014 15,500 p.e. 16,100 p.e. 96.3 %
2016 17,176 p.e. 17,176 p.e. 100.0%
2018 17,177 p.e. 17,177 p.e. 100.0%
(p-e. = populatin equivalent)
Tablel: loading of Carterton STW (202018)
Source https://uwwtd.eu/United-Kingdom/treatmentplant/ukenthtwutp000034/history

2 | { taaBysis of Cartbon STWR & LIS NFhashaetsigh@iGntiyhinderedby Thames Wat€a Ay 0 A f A
to provide complete, correct and consistent dalEen corrected flow data providealfter a formalcomplaint
remains inconsistent witBimilar dataprovided separately ta CartertonCouncillor.

2021 Jan to May381spillinghours over 24 dag/of which3 involvedillegald S I Nfillg ¢

2020 698spillinghours over 44 days of whi@8 involvedd S I Nfill@add3 at most 2 mm of rainfalbn the
day and day before

2019 854 spillinghours over 51 days of whid# involvedd S | Nfillg ®n 20(40%)of the spilling days
Thames Water did not providéow data so it ismpossible tosayif the spills werecompliart or illegal

EIR21-22-007 WASPrequest (03/04/2021) to Thame Water for data and their response (30/04/2021)
WASHnadean EIRrequestfor sewage treatment an&DMspill start/stop timedo Thames Wate(TW)who
repliedwith effluent flow datafor 2009 onwardsind EDMspilldata for13/06/2019 to 08/02/2021. TheEDM
spill data providedo WASP wathe same as that provided the Councillor apart from themissionof 54
spillinghours in February 2019.

CARTERTON DAILY FLOW 2009-2021

—Daily Flow (% of daily FFT min) =——EDM Rainfall (mm)
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Figure 1: total dailyeffluent flow from 1/1/2009 with flat anomalous flow mid2016 to 2018

The dailyeffluent flow dataprovided byTW(Fig 1) looked so anomalous from 16 to the end of 2018
that WASP asked the BA 23/05/2021if they hadalso noticed this antladundertaken ay investigatiors.
The EAesponded with delephonecallon 23/06/2021andanemailon 30/06/2021which said
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https://twitter.com/windrushwasp/status/1371117417745768448?lang=en-gb
https://uwwtd.eu/United-Kingdom/treatment-plant/ukenthtwutp000034/history

ifWe have previously not CartertersSewagealteardentdMorksainingr2gl@ and f r o m
2018. We had no incidents reported to us that could be attributed to the sewage works during this period, and the
data we routinely receive i total daily flowsi di d not highlight any issues of concern.o

This responsés extraordinarygiven the obvious anomalyunlessof coursethe EAdid notreview the data
thoroughlyor hadreceiveddifferent data

WASP equest (08/06/2021)o TW for an explanation ofeffluent flow anomaliesand TW reply(18/08/2021)
WASR) @questto TWfor an explanatiorof the anomalous flow datwas eventually passed to the EIR Team
on 20/06/2021.TWprovideda new set of flow datand the followingemaiked response

fiWe discovered some time ago that - in our previous reporting system i at some point an incorrect, non-certified meter
was being called to provide the final effluent discharge data at Carterton (which does have a certified, final effluent,
flowmeter). This was corrected as part of a reporting upgrade, and recent reporting uses the correct data source.
Unfortunately, to facilitate your earlier request for data back to 2009, we used an earlier reporting template for which the
correction had not been made, and hence inadvertently supplied incorrect data.o

Subsequently OF YS (2 21! {tQa eendifordsl sepdfdtely retjuestetinilardatbdn2 y
25/05/2021whichwasprovidedto himon 23/06/2021 Fig 2ashows theflow data providedo WASP byfw
and the subsequentWcorrectedflow data.Fig 2b shows the corrected data alongside that providethi
Gouncillor.
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Fgure 2: flow data provided to WASP, corrected flow data and flow data provided to Councillor
a) Comparison of flow dataent to WASP and tht corrected by Thames Water
b) Comparison of corrected flow data and that sent to Councillor

For some years, there @similarity (apartfrom scak) between theflow data provided to WASP and the
corrected datag especially in 209 andearly/late 2020(Fig 2a) Otherwise, the datasets are very different.
The correctecffluent flowdata has the same shapet®/ 2 dzy OA t f 2itNdIpersistenitlyl1.11% ldzder
(Fig 2b) By nflatingflow data, illegald S I NI &@napaeaiiobecampliant

Inconsistencies in effluent flow and flow to treatment data provided by Thames Water

WASP hdalso askedWin its original EIR request for flow toll treatment (FFTata for Carterton STW for
the period 2009 to the present. Unfortunate\Wonly providedFFTdata for 2020 and even then only starting
on January 21 There appear tbe major discrepancies in this flow to treatment data and the effluent flow
data provided tahe Councillor Fig 3). Theyare only reconcilable from June oavdsand less so towards the

THAMES WATER 2 Carterton STW



end of the year. ThEH datagiven to WASRespond to rainfall as one would expect. The final efflugit)
data sent tothe Councillor from Jan to June looks totally anomalous and out of step with rainfall for the first
half of the year (ainfalldatawas obtainedrom nearbyBrize Norton through public sources).
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Figure 3: flow to treatment EF) provided to WASP and final effluent flow-{) data provided tothe Councillor

It is rather tedious to do so, buhéseinconsistemies in the data provided by Thames Watee best
understoodby ingecting themat a monthly level of detail

January 2020
Carterton-FE-Jan-2020

{c} Peter Hammaond 2021
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Figure 4:Rainfall,Flow and EDM spill data for Carterton STW for January 2020
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TWhfailed to provideeffluent data for the first 7days of January arftbw to treatmentdata for the first 20
days. The effluent floyblue curve¥or Jan ¥-16" looks strange compared to the rainfall pattern. The spills
(black horizontal segments) fit with the rainfall aie flattened flowto treatment data(Jan 16-18").

February 2020
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Figureb: Rainfall,Flow and EDM spill data for Carterton STW fegbruary2020
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Once again, the final effluent floviel(ie curve) has a strange coff at almost 160% of the storm overflow
settingand bears little reemblance to the rainfall pattern or the EDM detected spillagkhorizontal
segments). In contrasthe flow to treatment(brown curve)looks consistent with ki the rainfall pattern and
the EDM spill intervals. Such flow to treatment values duringilassiggest theletectedspills are within
permiti.e. the flow to treatment during the spill is above term overflow settingred line).

March 2020
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Figure6: Rainfall,Flow and EDM spill data for Carterton STW farch 2020

The final effluent curg in March continues to display the unexplained-offtand appears to be inconsistent
with the rainfall pattern. In contrast, once again, the flow to tr@ant is consistent witboth the rainfall
pattern and EDM spill detection. The return of the flowttmatment to a regular diurnal pattern is totally
consistent with the diminution of rainfall towards the end of the month. The spills at the beginnihg of t
month appear to be within permit as the flow to treatment is above the storm overflow settirplifre). The
EDM device may have missed a sptiveenMarch 9" and11%".

April and May 2020
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Figure7: Rainfall,Flow and EDM spill data for CartertorT®/ for April and May2020
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There is very little rainfall in April and May 2020 and the flow to treathtontinues to be very consistent
with low rainfall by displayingn expectedegular, diurnal flow pattern.
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Figure8: Rainfall,Flow and EDM spill data for Carterton STW fame2020

The effluent flow pattern continues to hawaa unusual forillating variation with the same cwiff up anduntil
the last 4 days when it begins to behave just like the flow to treatment wdsdbefoe is consistent withthe
rainfall throughout and also the single spill on Jun&. This spill islearly illeghas the flow to treatment is
well below 92% of storm overflow setting (100% minus the 8% allowance for meter @inergffluent pattern
doesnot appear to respond to this spill in any way.

July, August and Septemb&020
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Figure9: Rainfall,Flow and IPM spill data for Carterton STW faluly, August and Septemb&020

Flow (% of Storm Overflow Rate)

The coincidence of effluent floandthe flow to treatmentand rainfallcontinues throughout July, August and
September, apart from some short, eccentric bursts of the effluent flow.
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October 2020
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FigurelO: Rainfall,Flow and EDM spill data for Carterton STW factober2020
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For most of Omber, the flow to treatment and effluent flow curves coincide or are closely in agreement. The
flow to treatment responds to rainfall as expected aaatonsistent with the six days of spilling detected by the
EDM device. The spilling on Octob&rt6 8" is clearlya S I Nstthe flow to treatment rate does not reach the
minimum required.

November 2020
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Figurell: Rainfall,Flow and EDM spill data fdCarterton STW foNovemnber 2020
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¢ 2 Qravision of data for November 2020 is marred by-@y gap for both effluent flow and flow to

treatment. During this period, the EDM device detected a spill of nearly 15 hours in length but the absence of
flow data nmeans its permit compliance cannot beecked Effluent flow data is also missing for We2" to

25", The spik on Nov T are clearly illegal as the flow to treatment is below fhermit requirement

December 2020
Carterton-FE-Dec-2020 ~— FE ~ ——MINSPILLFFT =~ ——SPILL (Storm Tank) = —FFT  ——Rainfall (mm)
160 {c) Peter Hammond 2021 60
750 \ | ” ! p |
2130 - - 50
1 | 8L AT TR N}h \
Eloo | ‘ : | I | | - | y | 40
i §§ ' 1 w ‘HIWIWI g "MW WMW 30
3 60 ! " ‘ [l WY |
ES 10
i | ~
= - 0

01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 01
Figurel2: Rainfall,Flow and EDM spidata for Carterton STW fobecenber 2020
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December 2020 contains a mix of consistency and inconsistency between flow to treatment and effluent flow
with the latter returning briefly to its fibrillating pattern while the flow to treatmemaintains constency
with rainfall and EDM spill detection. Of the 15 spilling days detedtedye illegaks with previous spills.

This final month by month scrutiny of the data provided by TW totally undermines the corrected effluent flow
data for 20D but also haddeentified a further40 illegal spills of untreated sewage by Thames Water
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CASSINGTON STW

Cassington STW has only one outlet for both itdeghilintreated sewage and its treated effluent. The outlet is
located some 2 km away fromthe works@rK S ol y1ad 2F GKS wWAGBSNI ¢KIYSa |y
favourite river bathing areas at Wolvercotetifs://www.youtube.com/watch?v=hGIRmpvpRRJhe

population it serves has growirom 14,300 in 2012 to 16,528 in 2018 wittad (population/capacity) as

96.1%, 100%, 95.7% and 1089%6ry 2 yearsSq CassingtorSTW is typically working at full stretcine

plannedSalt Cros§&ardenVillagelocatedat nearby Eynshawill add5,500to the population served

Cassington STW one of the 41 STWSs belonging to Thames Walere thestorm discharggermit has not
beenamended since 2010 and has no mention of a storm tankistagion or a storm overflow setting.

Therefore, Cassington STW cannotby & S NX 8¢ &aLIAff SN aAyOS Al KlFa y2
in response to an ERFHM160685)equestingstorm tank sizes for all STWs in England BAdid provide a

table withan entry defining an overflow setting and a storm tank siaeCassingtoifFig 1).WASP believes

that, as with Oxford STW which is in a similar positionBAgs planning to intoduce a revised permit with

tighter control on the use of storm tank storage and minimumvfto treatment rate while spilling.

Interestingly, he suggested storm tank voluneatry (1112 cu mjs more than 50% greater than that required

to hold diverted utreated sewage flow for two hours at the suggested rate of 98 I/s (705.6 cu m).

SETTLED STORM Storm tank capacity required to
{storm Tank) meet 68 I/h [at permitted
PERMITTED PASS STORM TANK PERMITTED DWE) Current Actual
FORWARD FLOW VOLUME {Based on Thames Water PE L
RATE / OVERFLOW LA Methodology re Separate TR ms
SETTING (l/s) Sewers)
M - A -

CASSINGTON STW | CTCR1749 | a8 | 1112 | 437 | 1112 |

Figure 1: storm discharge relatgoarametersprovided by the Environment Agency for Cassington STW

The permit citedn Fig 1 coverseffluent flowwith no mention of storm overflow etdndeed, in contrast to the
historical overflow setting of 8BmesDWF (dry weather flow), the suggestederflow settingof 98 litres/sec in
Fig 1 is only 2.1 times thequivalentdry weather flow defined in the permithiswould allow spills to occur
at lower treatment flows and hence more frequentlyhan would have been permitted in the past. fact,
duringa 20-daydry spell of September 2019, the average equivalent floiveatment rate was about 32
litres/sec whchismore or lesone third ofthe storm overflow settingThe following analysis @assington

{ ¢ 2 iSQundertakeras if the definitions oFig 1werein place.

2020

Thames Water declare2il3 spilling hours over 27 spilling da¥8wered S | ;Ninwoked no rainfall on the
day or the day beforgand, 5 up to 2 mnmof rain on the dayr the day beforeln fact,Fig.1 suggests that
Cassington STW baves as if it has an overflow setting at the rate suggested biz#&Eig 1also includs a
dubious spill detected by EDM on Feh Bhere are otheEDMerrorsof spill omission and commission.
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Figure 1: flow to full treatment and EDM data suggestiag overflow setting at the EA suggested rate
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https://www.youtube.com/watch?v=hGIRmpvpROQ

2019

Thames Water declared 494 spilling hoaver 41 spilling days with NBf A | 6 f S déteztedpplly 3 & S| N
but once againjudging by the flow patterra number ofunreliable spill detections as in thiest 3 days of

December 2019Fig 2). Indeed, the 2019 EDM return includes the phi@3ata prior to 22/01/2019 is missing

RdzS (2 KAAUG2NROIt AyadlrttrdAazy AaadsSaso

Cassington-FFT-Dec-2019 FFT ——MIN SPILL FFT ——SPILL (Storm Tank) —Rainfall (mm)
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Figure 2: a mix ofinlikely (Dec 13) andlikely (Dec 1922) EDMspill detections at Cassgton STW

So, an opportunity has been lost to provide accurate and reliabledgpdttionat yet another of Thames

2 | i S NDBeca{ise f poooverseeingf third party EDMinstallation and monitoringf its reliability. With

aplanned increaseofon@ KANR (2 /lFaaAy3aidzy {¢2Qa f2FR Al ¢2dAZ R
Water with amuchmore accurate picture of its ability to cope in the future.
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CHIPPING NORTON STW

Summay
WASP believes thdthames Watemadeat least26 illegal discharges of untreated sewdgem Chipping

Norton STWhetween Januar020 andApril2021.The inadequacy and/or lack of data provision significantly

hampered the analysis for the years 2018 20d.9.

Background
Chipping Norton STW serves gptation equivalent obver 9,000and dischargetreated effluentinto the

Blue Brooka small stream thatventually joins the River Thames tha CornwellBrookandRiver Evenlode.
Given the loading histgr(Tablel) and recent housing expansiddhipping Nortorisworking at full capacity.

Year
2012
2014
2016
2018

Entering

7,820 p.e.
8,750 p.e.
8,595 p.e.
8,914 p.e.

Capacity

8,192 p.e.
8,750 p.e.
8,750 p.e.
8,914 p.e.

Peter Hammond, Windrush Against Sewage Pollution (WASP)

Load rate
95.5 % Table 1 Loading rate of Chipping Norton STW
100.0 % (p.e.=population equivalent)
i Source https://uwwtd.eu/United-Kingdom/treatmentplant/ukenthtwutp000042/history
98.2 %
100.0 %

The works ipermitted to divert excess sewage ¥ 2 GSNB KS T XYR I d R dzZ tdld Soximdamk S £ { £

(Fig 1la)whichitselfA &

Basec on

LSNYAGGSR GBmePERFOERBlI aySgal | BB ¢
anddrain into thebrook at the same point as the treated effluerftig 1a).

ot ot oonary on oarge i 000100 Chipping Norton STW

Point

UWWTD Sample | ™

Final Effluent (Outlet 1)
and Storm (Outlet 2)
Discharge Points

Point

Event Duration
Monitoring Point
and Storm Sample bi

Storm Land
Treatment Area (1
&2)

Figure 1 aChipping Naon STWplanfrom EA permit;

THAMES WATER

i Bftie Brook
p e TR T

7

b) aerial view from Google Eartinage(30/05/2009)

Chipping NortonSTW
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¢ KS &sewageidchargesettings for Chipping Norton ST\&fe summarised iits Environment Agency

(EA)permit asfollows

Table $3.3 Storm sewage discharge settings

Effluent(s) and

Description of | Overflow

Maximum size of

Minimum storage

via Qutlet 2

sewage

discharge point(s) discharge setting I/s | solid matter capacity m3
(off-line)
Settled storm sewage | Settled storm 64 No greater than 6 1095

mm in more than 1
dimension

Astorm tank should be large enough to hol&k2 dzNBE Q ¢ 2 Nit i ovarffow &eSimg | Irgf&:t, Chipping
NE GKFy {¢A Codditibns 0 A
ondischarginguntreated sewage are stated in the EA permit as follows:

b2NIli2zy {¢2Qa a

2.3.2 Forthe discharge(s

G2NY G vy

) specified in table $3.3:

Aa Y2

(a) The discharge shall only occur when and only for as long as the flow passed forward is equal to
or greater than the overflow setting indicated due to rainfall and/or snow melt.

(b) Off-line storm storage must be fully utilised before a discharge occurs. It shall only fill when the
flow passed forward is equal to or greater than the overflow setting indicated due to rainfall
and/or snow melt and shall be emptied and its contents returned to the continuation flow as
soon as reasonably practicable. The minimum off-line storm storage required is specified in

table S$3.3.

(c) The discharge shall not be comminuted or macerated and shall not contain a significant quantity
of solid matter with a particle size greater than any indicated. All screenings shall be removed

from the disch

arge.

Figue 2: permit conditionsfor discharginguntreated sewagerom Chipping Norton STW
GKSNBE Aa y2 NFnny ¢S Ol

If a sewage treatment works dischargesreated sewages K S y
discharges untreated sewagefore it reachests overflow settirgz
spills are in breach of EA permit conditions and hence should be considered illegal.

Data and analysis

S OFtt AdG Iy

In the charts belowa brown curve representthe rate at whichsewage flowis passed forward for full
treatment (FFTandablue curve represents effluent flovate leaving the worksboth as a%of the overflow

setting. The red horizontal at 100% (left vertical axis) represents the overflow setting. The black segments
represent spill intervals defined lilge start/stop timesdetected by Even Duration Monitoring (EDM)
equipment The green curve represents daily rainfallLittle Rissingtomeather stationavailable onlineFlow
and spill interval data were provided by Thames Water.

a Stk NI

At small STWs with angple treatment process, effluent rate is a reasonable surrogate measure of flow to full
treatment. A difference of 1096 typical at uncomplicated works but the analysis here allows 25%. The EA
ALt T R & af & NBobewtiei i ByBunt faté doesbt
remainabove 67% of theverflow settingfor the entire spillFor Chipping Norton STW, this is a generous
allowance as the flow to treatment and effluent flow rates &ypicallyvery closeFor flow to fulltreatment

allows an 8% errdior metersa 2

the minimum is 92% (10098% error allowanceADI yy 24l G A2y RSy20(Sa

lo rainfAINE €

on the spilling day or the day beforlow to full treatmentdata (FFTwasavailable for eaclyearconsidered
except 2021 when finaffluent (FE) was used in the analysis.

2021

Already, by midApril, Chipping Norton had spilled for 372 hoawr 24 spilling days of whigh 4 SNB & S|

because theeffluent flow ratedid not remain abov&7% of the overflow setting while spillir{gig. 3).
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Chipping Norton-FE&FFT-Jan-2021
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Figure 3somed S+ NX 8¢ alLIAftfa 2F dzyaNBFGSR aSglk3asS 4 / KALILI

2020

Chipping Nortordischargedintreated sewagdor 596 hoursover 45 spilling days of whishy 6 SNB & S NI &
because the flow to treatment datdid not rermain aboved2% of the overflow setting while spillingig 3

showssomed S I NI &néOctandNdv 20

Chipping Norton-FE&FFT-Oct-2020 ——MINSPILL FFT e SPILL (Storm Tank) FFT ——Rainfall (mm)
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Chipping Norton-FE&FFT-Nov-2020 —— MIN SPILL FFT s=mSPILL (Storm Tank) FFT ——Rainfall (mm)
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CA 3dzNE  and low rainfaldpiisof untreated sewage at Chipping Norton STWGtt and Nov2020

2019
In 2019, Thames Watspilled untreated sewagdor 80 hoursg A (i K | 'y & GafaPridzaS19/122K 9 i
missing due tdnistorical installation issue$here do not appear to bereachesetween Dec 19 andDec 31

2018
In 2018, Thames Water declared 1.3 hours of spilling untreated seWwagesponse to an EIR request Thames
Water failed to provide any EDM spill data €@mipping Norton.

pre-2018
¢ KSNBE A& SOA R SpreQd&l8haitThe lackof BNDM &atamakeslk difficdlto detect historical spills.

Previously, WASP usedfas yS f S Ny Ay 3 (G2 RSGSOG KAAG2NRAOFE &SI NJ
Witney STWSs. Such an analysis has yet to be completed for Chipping Norton STW.
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FAIRFORD STW

Farford STW hatwvo meters which measure flows into the site from terminahmping stations (Horcott Road

FYR a22NJ CFN¥Y0O® ¢KS@ INB y20 a/9we¢ adGFyRIFINR YR 481

system in 2018During spills, hie difference between their sum antée effluent flow is a reasonable estimate

of what is dischrged to the River Coln, especially over a significant time period when travel through the site
and return flows have negligible effe@etween October 122019 and 24th March 2020, the Event Diioa
Monitor (EDM) at Fairford STW recorded 165 daysrabat continuous spillingFig 1). During this time, the
works received 870 million litres of untreated sewage and discharged 500 million litres or so of treated
effluent, 0 as many a870 millionlitres of sewage may have been spilled to the River Coln

---Inlet flow ——Rainfall (mm)
——MIN SPILL FFT e==SPILL (Storm Tank)

(c) Peter Hammond 2021

Figure 1: untreated sewage flow (brown curve) into anc
treated effluent (blue curve) out of Fairford STAUring
165 days of almost continuous spilling of untreated
sewage (black horizontal segments)

h l ‘ No flow data was provided by Thames Watergart of
bl

November 2019 when it is unclear how much sewage v
" 4 - treated and how much was discharged untreated to the
I
MMUUM

|| '
vl L [ River Coln
LT

Oct No Jan Mar

2019 2020

According to data provided by Thames Water through an EIR requiest) spills of untreated sewageere
detected, the effluent flow BiFaiford STWwvasclose to, or greater than, the storm overflow rate for flow to
treatment. It is likely, therefore, that Fairfortidy 2 (i & LJAduring tide eridti(2D£2020) when spill
monitoring was in placeHoweverthe worksdoes suffer badljrom groundwater infiltration and spills
frequently during dry weather and during low rainfalheEAconsiders groundwater infiltration to be an
unpermitted reason for discharging untreated sewage to watercourses from STWs.

2020
Fairford STW spilled f@&;492hours over 130 spilling days of whith (13%) involved no rain on the day or
day beforeand similarly 45 (35%) involved at most 2 mm of rainfall on the day or day before.

2019
Fairford STW spilled for 2,207 hours over 108 spilling days of @Bi&1%) involved no rain on the day or
day beforeand similarly 38 (35%) involved at most 2 mm of rainfall on the day or day before.

2018

Thames Watereported to theEAthat Fairford STVepilled for 714 hours during 39 counted spills.
Unfortunately, despitean EIR request, Thames Water failed to provide EDM data for 20R&P estimates at
least5 spilling days involved no rainfall on the day or day befaed 12 at most 2 mrof rainfall on the day
or day before.

THAMES WATER 1 Fairford STW



HOGSMILL STANDEWELL AND EPSOM STORMKIA

HogsmillSTW and the nearby sewage network storm tanks at Epsom and Ewell regularly discharge untreated
sewage into a chalk stregrthe Hogsmill Rivewhichshould receivenuchgreater respect from Thames
Water.When WASP first asked for EDM and fttata from Tlames Water, a request was made for over £500

to cover costs. This is the only time that any Water Company has requested payment for the provision of data
under EIR legislation. The request was withdrawn after WASP made an appeal to Thames Water

At Aylesbuy Crown Court on 26May 2021,Thames Watewere fined £4 millionandorderedto pay theEA a
costs of £84,66@fter pleadng guilty toa range of offencesAround 27 January2016 sewage sludge was
discharged intdhe HogsmillRiver.Between 13" and 16" October 2018, sewage and sewage debris was
discharged onto Green Lane Recreation Ground and into California Road Dittle &uysmill River via
manholesFinally,around 24' September 2019, raw untreated sewage and sewagwid escapednto Green
Lane Recreation Ground via a manhole.

The September 24th 2019 offenceincided with arillegal earlyspill from Hogsmill STWearly seen iifrig 1

whenthe EDM device picketlup (but not the similar event on September 29 Thehorrendousspillfrom the

network storm tanks was filmeon the dayby Brian Angls G KS OKF ANJ I YR &aSONBGF NB 2
associatior(https://www.youtube.com/watch?v=GlyFjGFL8yA

Hogsmill-FE&FFT-Sep-2019 FE ——MINSPILLFFT  ===SPILL (Storm Tank) FFT  ——nDaily Rainfall (mm)
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The offenceén 2018can bedetectedin Fig 2when, n the early hours of October T5the effluent flow drops
to zero suggesting that although treatment continued there was a spill on site of approximatelyesv litr
which thenlikelyfound its way into the River Hogsmill.

Hogsmill-FE&FFT-Oct-2018 FE ——MIN SPILL FFT =—SPILL (Storm Tank) FFT ——Rainfall (mm)
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Figure2: loss of 4M litres of effluen{FE)on October 1%' 2018 at Hogsmill STVindicated by sudden drop to zero flow

{ dzOK & K 2 t Sfiow dataghpeSrTohapdes guile frequently at gsmill STVénd often, like the onén
Fig 2, in the early hourdn 2019 WASP identified fives gaps in effluent data at Hogsmill STW and reported
them, by email and in person, to both tgAand OFWATformer CEO Rachel Fletcher didectorof
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Enforcemat Sally Irgin)As far as WASP is aware, no further actiags beertaken. The gaps are documented
in Fig 3and identify the apparent loss of &@lmillion litres of effluent always in the early hours
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CA I dzNB  yaYi STA @ Siza &1Y5 M AtdesioBeffluedt Fom HogsmilBTW in the early hours of five days in 2018

2020

Hogsmill STW discharged untreated sewage for 257 hours over 33 spilling days afiwhicls S NB 1 a S NI & ¢
occurred with no rain on the day or day before and 2 with no more tham®afrain on the day anday

before.

2019

Hogsmill STW discharged untreated sewage for 225 hours over 24 spillingfedyshmy 6 SNBE a S NI & ¢
There clearly weretherspillseayA 'y Hnamdg o6dzi ¢KIFYS&a 21 G§SNNR&a 95a ¢l a 2
reporting period with theusualexO dz& SData @riordo 20/06/2019 missing due to historical installation

issues @
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LECHLADE STW

Lechlade STW serves a population equivalent of 2,90&lmsctarges to the River Leach shortly before it joins
the River Thame$tdoS & y2aG FLIISFNI G2 o06S | aA3ayAFAOLY(d aSINIeé
have had unusual flow to treatment patterns.

2020

Lechlade STW spilled for 698 hours ov@sgilling days of which involved no rainfall on the day or the day

before (Fig 1,March4").¢ KA & GRNE&é aLIAff 2 O00dz2NNBR (FRdzNFargh®-19)p O2 vy &
whichwas followed by six weeks where the flow appears to fibriltagdly even during dry weather. This

eventually settles into a regular diual pattern in SeptembefMhames Water will be asked to explain whether

the fibrillating flow pattern is a flow meter error or some other equipment failure

Lechlade-FFT-Mar-2020 FFT ——MIN SPILL FFT =—SPILL (Storm Tank) ——Rainfall (mm)
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Figure 1: flow to teatmentin 2020 reflectingl9 consecutive spilling dayis Marchfollowed by six+ weeks offibrillating
flow which later inthe year (September) stabilises to a regular diurnal pattern

2019

Lechlade STW spilled for 246 hours over 13 spilingdayg K YSa 2 G SND&a 95a NBGdzNy
statement that2 months of EDM da had been loswith édData between 31/07/19 01/10/19 missing due to

comms issues
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MOGDENSTW

This section summarises the analysis of untreated sewage spills from Mogden STW to the RivetrGyhames
Thames Water. It addresses the following specific eom

a) the efficacy of spill warnings issued to advise rowers and ateeational users;
b) the increasing volume of untreated sewage that Mogden STW spills;

c) the accuracyand reliability of records dpillsfrom Mogden STW;,

d) the completeness and correctne®ef sewage treatment recorde support scrutiny of permit compliance;

e) the compliance of the untreated sewage spills vatt2 3 R Sy discharg@ permit.

Issues not addressed here are problems that local residents have with odour control and moscatecaui
More details of these can be found on the TW website

Warnings d sewage spills from Mogden STW
TW issues warnings of spills of untreated sewage on astetntory basis as emails to rowers using the River
Thames. These warnings are distributedbtigh Twitter and published onlihand typically are of the form:

Followng the recent rainfall, Mogden Sewage Treatment Works will in the next hour disdteagiy diluted storm
water into the River ThameStorm water is screened, settled in tanks amged with fully treated wastewater

before it reaches the river. Work $iaeen carried out at Mogden to increase the treatment capacity during and after
heavy rainin our catchment. Regrettably, there are still times that this capacity is exceeded, &andowibere else for
the excess storm sewage to gbesedischarges to the river are legal and consented

A variationusesoK I a A Y

0 Kissteddlofd @ A K8 dz2NY  {irkr&poyss R 2@ 23GANEW said

Rower warnings are indicative andeabased on the weather forecast asldould be given in advance of any possible
dischargg& a2 &akK2dzZ RyQid oS G 1Sy

and subsequentlyin response tEIR 221-581, TW said

4 AYRAOFGAY3I GKS | Ofdz ¢

The rover notifications were intended to beelpful to the river users and were established in advance of the EDM
provision. Unfortunatelythe predictive value was undermined by external criticism that they did not match EDM data
0GKSe 3ASYSNI GSR WTI fvéihGve birice INd§iBtGppedl this &hdl @o® tend RaEh&ify po&tiacharge

After an hour, sewage spilled from Mogdean travel as far as Hammersmith Bridge where there is another
source of sewagspills Hammersmith Pumping Station, for which TW also issue rower warnirnfgsuie,
then, spill warnings wilbe less effective in protecting the health of rowers and otRever Thames users.

Dilution (or not) of spills of untreated sewage on leaving Mogden STW
The example rower warningescribedabove suggests that spills of uaated sewageare mixed with fully

treated wastewater before it reaches the riveihis appear® contradictMogderQ BA permitwvhichclearly
states that separate outlets be used for treated and untreated storm discharges from MogderFigTA) (

Table $1.1 Activities

Activity reference

Description of activity

Limits of specified activity

Al

Discharge of secondary treated
sewage effluent via Outlet 1

N/A

A2

Discharge of settled storm sewage
via Outlet 2

N/A

Figue 1 Extract of EA Permit describing separate outlets for treated effluent and untreated storm discharge

! Rainfall datgre-2018from UKCEHMttps://nrfa.ceh.ac.uk! spillvolumesfrom https://www.thameswater.co.uk/about

us/performance/mogden rower warnings from Thames Anglers Canaacy (TAQ)ttp://sdn.rivertac.org/.
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https://nrfa.ceh.ac.uk/
https://www.thameswater.co.uk/about-us/performance/mogden
https://www.thameswater.co.uk/about-us/performance/mogden
http://sdn.rivertac.org/

The location of the separate outlets on Isleworth Ait in the River Thames are shown in Fig. 2a. The Google
Earth satellite images (Figs. 2b & 2c) shaw historical discharges discolouring the river. Interestingly, the
discharge on 08/04/2017, assuming the Google Earth dates are accurate, does not coincide with a rower
GFENYAY3I y2NI F NBO2NR 2F | aLWAtf 2y otEDMdeviee§0aA(So

‘\r/
Effluent and Storimi Outfalls_
Mean High .

- \J"\—'v
—

-
—

e y AR L
a)discharge outlets; b) 27/06/2010; c) 08/04/2017
Figure 2: discharge outlet locations and Google Earth satellite images showing discharges taking place.

Increasing volume of untreated sewage spills discharged from Mogden STW

Unlike thevast majority of STWs, Mogden STW measures the volume of sewdgeT$ltotal volume

discharged on each day where spills occur is publighgd ¢ 2 Qa ¢ S0 & XroBthiAgyaph8TReES F 2 NI
annual volume of sewage spilled between 2015 and 2020 at BloGI'W, ibillions of litres(Fig 3) shows a
sevenfold growth over 6 yearfom 0.5 billion to 7.5 billionBy August 2021, Mogde®iTW had spilled 6.2

billion litres of sewage to the River Thames.

-o-Volume of raw sewage spilled
-@-Environment Agency Status

stars
ORNWRARUIOAN®
billions of litres

1
2015 2016 2017 2018 2019 2020

(c) Peter Hammond 2021

Figure3: Sewage spilled from Mogden STW annually @aavironmental Agency 4 star performance rating
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The worst spills in this period occurred each of two successive days in Octobe2®@WhenMogden STW
illegallyspilled more than a billion litres of sewafég 4). This is equivalent to 800 Olympic sizsvimming
pools in 48 hours, or 16 Olympic pools per hour.

Oct-2020 —Min Treatment when Spilling Flow To Treatment —Spill (Storm Tank)

* TW Spill Volume (Million litres) —Daily Rainfall (mm)
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Figure 4illegal spills of over 1 billion litres on October 3rd and2020 at Mogden STW

Despite theclear evidence of illegabilling,i KS 9! Q& Of I aaAFAOl (A2t 2F ¢ KI YS2
LISNF2NXYIFyOS 61 a o aidl NB 2dzi TBhisclassification Sygteth3s baseidMNI I3 S € 0
incomplete and inacaate data.

The reliability ofthe EDMdevice to record spills of untreated sewage from Mogden STW (and elsewhere)

¢ 2 Q d9 raturn to the EA of its EDM data reported the device to be operational for 62% of the reporting

LJS NJ& 2 Rata pyioRto26/05/2019 missing due to historical installationissued { A YA f I NJ YA & aAy3
SNBE IAGSY T2N wmc Hrtedimtbgs@me 2efurn. (TRis3aggedtd siirfriingNtiBobdgetence for

the installation of a simple device by a company who iry 620 advertised a vacancy fdead of

Operational Technology be

accountable for ensuring very high availability (24/7/365) @ffective service operation of Thames Water's
Operational Technology (OT) comprisingsid)network infrastructure, applications, data management and
cybersecurity

The total hours of untreated sewage spilling from Mogden for 2019 was 254.54 coverapgl2 (according to

an EA method for counting spills). In the 2019 reporting period wheeDigl device was not operational,
a23dRSyQa alLAtft @2fdzyS YSGSNI NBO2NRSR 1 TFdzNIKSNJ RI &2
sewage being diharged.

In response to IR 1920-312, TW reported 104 hours of spills in the first 50 day8G#0 on 10 days when
more than 400 million litres of untreated sewage were spilled.

On just one dayFebruary 18 2020, the EDM failed to detect a spill@d0 million litres of untreated sewag
from Mogden, equivalent to 240 Olympic sized swimming@obl ¢ KA & 6+ a nmx: 2F (KS RI
EDM failure was disclosedaTimes article by Rhys Blakely, TW resporatetbllows

EDMs are like any other mamiing equipment and are prone to occasional failure or incorrect reporting. In these
instancesn February, we believe a fault with either the sensor or the internal processing prevented us registering that

the water level was above the threshold levelddence spilling. Other equipment nonetheless recorded an estimate of

the volume involved, s K SNB g & y2 FGGSYLIWG 2N AyGaSyidazy G2 YAaatSER

This reply and the apparent greater reliability of the spill volume meter suggests it showdtdaeaut across

all STWs as the mechanism for recording the volume of untreated sespéltge The existing EDM devices
which, when they work, simply record the times when spills occur. Volumes of spills will enable much better
estimates of pollution andamaging effects on invertebrates, plants, fish and mammals in watercourses.

THAMES WATER 3 MogdenSTW



Completenétda | YR O2NNBOlGySaa 27F ot ddecking Bemiit BoSipliandeS | G Y Sy i
A requirement of the permit discharges from Mogden STW is that TW provide annuaksigsiof daily

volumes of treated effluent flow to the EA within 2 months of the enthefreporting period. The works is

also required by the permit to use a certified meter (MCERTS) to record average effluent flow every 15
minutes, although this need dnbe reported to the EA when they request it. The daily total volume (TDV)
record ineviably hides the detail of the circumstances under which spills occur.

MOGDEN STW Total Daily Volume of Treated Effluent ESpill Volume ——Storm Overflow ——Total Effluent (Megalitres)
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Figure5: Total daily volume of treated effluent and spill volume of untreated sewage dischar@61420
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In response to EIRs, TW suppliednit effluent flow from Mogden STW from vahi it is straightforward to
derive total daily volume (TDV). Pigshows TDV (blue curve) and daily spill volume (black columns). The four
red annotations label intemls where the TDV data is missing or appears anomalous:

April 392014¢ April 30" 2014

September 18 2014¢ September 12 2015
September 2% 2017¢ October 232017
February 13 2019¢ March 28" 2019

28 days
363 days
25 days
44 days

OO w>»

The EA stipulate the number of missing or suspicious TDV values in a yeloves.

(c) There shall be no more than 37 days and/or no more than 14 consecutive days with
‘'suspect’ or ‘missing’ Total Daily Volumes in a calendar year, unless otherwise agreed in
writing by the Environment Agency.

9FOK 2F (GKSaS F2dzNJ AYGSNBIFta | LIISEFENI G642 6S Ay
9EFYLX S aK2gAy3d GLISNXYAGGSRE
The chart in Figh describes how permitted sewage spills are reflected in the flow, rain and EDM data. It shows
18 days of total treated effluent flow (blue curve) leaving Mogden STW at the beginning of January 2014. The
effluent flow has been scaled relative to the minimutaw that the permit says must be treated throughout a
ALAEE 2F dzyGNBIFGSR aSg¢l3S aRdzS (2 NIAYyFLEtéad ¢KS
100%. The grey ghoeBke curve shows the averagefleent flow for Mogden STW that occudlsiring dry

weather. It has a typical diurnal shape: decreasing overnight, increasing during the morning rush; decreasing

during the afternoon; and, peaking later in the evening.

THAMES WATER 4 MogdenSTW
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MOGDEN - JAN'14 Rainfall A Rower warnings
——Storm overflow rate —Total effluent (% of storm overflow)

+ Spill vol (Olympic pools) Average dry weather flow
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Figure6: effluent flow from Mogden overlaid with spill volumes and rower arnings

A spill of untreated sewage occurred on 15 of the first 18 days of FebruaryRig16)andonce again the

rate at which effluent left the works was always about the permit minimum treatment level durinij.al$e
total volume of raw sewage 8fed into the River Thames was estimated by Thames Water as equivalent to
1,774 Olympic sized pools. The total rainfall was less than 2mm on 10 of these spill days.

MOGDEN - FEB'14 Rainfall A Rower warnings
——Storm overflow rate —Total effluent (% of storm overflow)
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Figure7: example of spills of untreated sewage thin permit

TheredtriangleA Y RAOF S 6KSyYy ¢2 &aSyR&A 2dzi aNBGSNE 4 NYyAy3IaA
sewage from Mogden STW. The green columns show the daily rainfall (mm) that has caused the increased
sewage flow resulting in these #pi starting about 2 pm onahuary ®'and almost unbroken to Januar{f.9

The change from the diurnal dry weather flow to an almost horizontal flow curve reflects the spilling of excess
untreated sewage from the works to the River Thames. Clearlyréiaged effluent flow is well laove the

minimum level (red line) and suggests that the amount of sewage passed though the treatment process (the
flow to full treatment (FFT)) is compliant with the permit requirement.

There are occasions, however, subseduerthis example where it agars that an insufficient flow of sewage
has continued to be treated while untreated sewage has been spilled from the works to the River Thames.
Examples are provided below.

Spills that may have breached the continued treatmigmermit requirement during sjls

1. 2014:May 29" to June25"

The flatline flow between May 29and June 28 suggests one or more spills of untreated sewage occurred
while the effluent flow rate was below 71% of the permit minimum for continued treatimdence, there may
have multple permit breaches even accepting the 8% error margin allowed.
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MOGDEN - MAY/JUN'14

Rainfall

—Storm overflow rate

A Rower warnings

——Total effluent (% of storm overflow)

MOGDEN - MAY'14
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2. 2016: March28™; April 18"&16™; June &, 9", 12, 20", 218, 239 & 24"
On March 28 2016, a rower warning was issued and TW recorded bespilvalent to 2@lympic sized
swimming pools while the effluent flow was between 60% and 70% of the permitted minimum treatment rate.

This suggests the continued treatment rate may have breached the permit. Similar incidents occurred on April
15", 16" 2016 involving adtal of 44 Olympic pools of raw sewage.

MOGDEN STW MAR'16
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MOGDEN STW JUN'16 Rainfal A Rower warnings —Storm overflow rate Total effluent (% of storm overflow) + Spill vol (Olympic pools)
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Missing or suspect data provided in response to EIR for flow data 28020
TheEAexpect that for flow data records reported to them to satisfy a discharge permit, an ineN&Itw

must at mosta total of 37 days and at most 15 consecutive days of missing or suspicious data in any single

year. The table below details consecutive days of missing or suspicious sewage treatment flow data for
Mogden STW. Years when the annual tatathe maximum lagth limits were not breached are omitted. It

FLIJSFNB GKFG GKA& FaLlsSod 2F az23iaRSy {¢2Qa
Apparent breaches of permit in relation to flow data records
Start of series End Length | Annual Dtal Longest
2014 | April 8 April 30" 26 94 41
May 29" June 24 27
September 18 December 3% 41
2015 | January July 16 197 237] 197
July 27 September 9 40
2017 | September 9 October 2@ 42 42 42
2019 | February 18 March 28 44
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OXFORD STW

Aylesbury, Cassington akfordSTVW are different from the other sewageworks considered in this report
becauseheir storm discharggermits do notrequire minimum continued treatment during a spillinstead,
they includethe following conditions(Fig 1)

1. Discharge from Combined Sewer Overflow or Storm Tank

1.1 A discharge from a Combined Sewer Overflow (“CSQ”) or storm tank shall consist of storm
sewage effluent resulting from rainfall or snowmelt into the sewerage system.

2. Restrictions on Discharges from Combined Sewer Overflow or Storm Tank

21 The discharge or discharges from a CSO or storm tank shall not so far as reasonably
practicable cause significant visual or aesthetic impact due to deposit of solids on the bed
or banks of the receiving watercourse, estuary or a beach, or growth of sewage fungus on
the bed of the receiving watercourse.

CA3IdzNBE mY SEGNI OG FNRY hEFT2NR {¢2Qa (SYLRZNI NE

Oxford STW hashadx § SYLI2 NI NE€¢ & 0G2N)Y RAA&OKI NWHendskedNdiA G FT2NJ Y2
information about storm overflow rates and storm tank sizes for all ST\Bsdiand, the EA provided a large
table for Thames Water STWS with the following entry for Oxford @UO¥05/20):

STW  Settled Storm (Storm Tank) Storm Tank Storm Tank Capily Required To Meet 68  Current Storm

Name Permitted Pass Forward Flow Permitted L/H (At Permitted Dwf) (Based On Thames Tank Volume
Rate / Overflow Setting (L/S)  Volume(M3)  Water Pe Methodology Re Separate Sewer (M3)
Oxford 1040 9093 9607 9093

Table 1: Oxford STW storm overflow rate and storm tank size specified by Environment fgenc

In response to an EIR request about the permit, the B sa

@This permit does not specify an exaniount of sewage that must be passed forward prior to making a storm sewage
discharge. Howeveif a discharge from storm tanks occurred at a time wheovil to full treatment / specified design
capacity was not being met (e.g. due to an inlet pumping faéu diversion of flow or any other issues that were not
rainfall or snowmelt) this would be deemed a breach of condition &ven if there was also rainfia/ snowmelt
simultaneously presenf EATHM20860®4/03/21

and about the values in Table 1

This is not yet confirmed and is still being reviewed, but it is what we anticEpATeHM20860®4/03/2021

and, in the same response, the B¥ade the followingcommentabout Aylesbury STW

In the Aylesbury Crown Court case of 2B/ Judge Sheridan agrdevith the Environment Agency position that flow
to full treatment / specified design capacity should be met prior to making any discharge from storm tanks
EATHM208600 24/03/2021

In an EIR requesthames Watewere asked by WASP poovidea copy of the site operating manuahd
its design capacityThames Waterefused to supply the site operating manual on the grounds that it was not
environmental data budid offer the following comment on design capacity:

In AMP 2 (1992000)Oxford STW was designed to treat flows of no more than 1040 I/§edine with its previous
90,000n%/d maximum permitted discharge limit in the consefit)is limitation has not chagedsince
Thames WateEIR21-22-04224/05/2021

Therefore WASFhasdecided tocompletethe analysis of Oxford STWging the specified design capadibty
guidea storm overflow setting of 1040 I/&n summary, 18 of the spilling days between 2018 andZjipear
THAMES WATER 1 Oxford STW
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works should treat its design capaciBxamples are shown below.

2018

OxfordSTW spilled for 691 houower 51 spilling daysf which, WASP believed involved no rain on the day
or day before 10 involved up to 2 mm on the day and day befamed, o p ¢ S NBusiagShe NFA@I/S
specified design capacity guide a storm ovdlow setting

Oxford-FE&FFT-Apr-2018 FE. ——MINSPILLFFT  ==SPILL (Storm Tank) FFT  ——Rainfall (mm)

(c) Peter Hammond 2021
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2019
Oxford STW spilled fdr,332 hours over 84 spilling days of which WASP beleireslved no rain on the day
or day before 27 involved up to 2 mm of rain on the day @yceforeandnn 6 SNBE a Sl NI e ¢ ®

Oxford-FE&FFT-Nov-2019 FE ——MIN SPILL FFT —S5PILL (Storm Tank) FFT ——Rainfall (mm)
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Figure2: apparently permittedspills(Nov 1¢",14", 15" and potentially & S I Nfillg(Mov 24", 25", 26", 29")
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2020
Oxford STW spilled for 1,822 hours over 128 spilling days of which WASP H2iewaslved norain on the
day or day before35 involved up to 2 mm of rain on the day or day befaref, 776 SNB & S| NX @ ¢ ®

Oxford-FE&FFT-Dec-2020 FE ——MINSPILLFFT ——SPILL (Storm Tank] ——TDV FFT ——Rainfall (mm)
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Figure3: apparently permittedspills (Dec19", 25" to 28") and potentially & S I Nillg([Bec3, 14", 17t
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PANGBOURNE STW

Pangbourne&STW discharges into the River Sul which later joins the River ThHameame of the Thames
Water STWSs that has come under the scrutiny of a wild swimming campaign. IndeedaEitdtained
through anEIR by the swimming group was provided¥&SP witbut flow datad 2 ! f{rst r&ponse was
that Pangbourne STW was a frequent spiller given, tha202, Thames Water reported 1707 spilling hours
over 99 spilling days$nformal £edback to the swimming group was that the EDM device was faulty.

When flowdata was obtained from Thames Wat#nyvas provided in a 700Mlzsv fileof over 5 million lines
too large to load into Excel. So, it had to be split up into separate, smaller files. These files turned out to be
random mixes of different yeafs NXBgandyét indre/file manipulation before the data was even viewable.

The combinedanalysis of flovand EDM dat@onfirmedthat the recordingdevice was misfiring and giving a
misleading impression of spilling frequen&ygy( 1). The shape of both effluentdw and flow to treatment
curves for the first 10 days of January are not consistent with diversion of flow to a storm tank or overflow
from a storm tank, yet the EDM device appears to raise the alarm on most of those dayan&ary 17 and
18", the flow ismore consistent with a detected spill. A similar pattern ocdargebruarywith erroneous spill
detection in the first half of February but seven or so days spéliteg the middle of February.

Unfortunately, ThamesVater have frequentlycited malfunctioning of EDM devices or thé&icorrect
positioningat many STWs reported on in their EDM returns tolE#elIn this case, it is disappointing for all
parties that faulty equipment should be left uninspected and matfioming for almost 4 months.

In 2019, no EDM related spilling hours were returned and Thames \Watgethe followingcommentd 5 | (0 |
dzy I @F At 0t S RdzS .Sqgzhe haffinctibning Hadialready bderdndtazsl #hé previous ykar
2018, no spiswere recordedandthe EDMwas declared as in place for oly%of the monitoring period

WASP would claim thget another opportunity to properly monitor an STW has been lost because of Thames
2 | (1 S NXp¥erslgito? the) subcontracted installation and subsequent monitoringhef efficacy of the EDM
device.

THAMES WATER 1 PangbourneSTW



