Sewage Treatment

In 1848 Croydon had been described as “the woticli in the county from a
sanitary point of view, with no sewers at all.'Cesspools generally prevailed, and the house
sullage was thrown into the streets. Foul ditclopgn drains and stagnant ponds abounded,
including Scarbrook and Lauds’ ponds, which reagiseich of the town’s drainage. These
ponds were especially offensive and injurious taltheand their exhalations, it was said,
gave rise to epidemiés.

In 1848 a Health of Towns report had examined tla¢ewsupply, town drainage,
burials and roads. It was noted that the wateplyupas abundant but “the springs are nearly
all contaminated, the water tainted, privies ematse to the wells in which the ‘soil’
percolates and with the water rendered impurestifierer has no remedy?’Despite all the
filth and risk of disease, the effort to bring soslementary measure of sanitary reform in
nineteenth-century Britain was resisted both in Heuse of Commons and by the Local
Authorities. This was an issue that touched priyatgerty in every city in the country, and
the vast body of affected interests stood firm @agfathe handful of reformer$.However,
when news came that a fresh wave of cholavas sweeping into Europe from the East, this
provided Edwin ChadwicRwith a cruel and uncompromising ally.

In 1848 the Public Health Act was finally passedd @ Central Commission

established, called the General Board of Healthichviconsisted of a Chairman and two
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Commissioners! The Chairman, Lord Ashley, was already Chairm#rthe Health of
Towns Association and the two Commissioners wergl®ood Smitlf and Chadwick. The
Board had the power to require the formation ofdldg8oards of Health (which reported to
the GBH) if petitioned by 10% of the local ratepesyer if the locality’s death rate exceeded
23 per 1,000 (the national average was 21 per thousand). Laserbas noted that:

The significance of this Act scarcely lies in itentent. It was for the most part

permissive, empowering local authorities if theysked, to initiate local reforms by

removing nuisances, laying down sewers and so .foBiit as a government

intervention into the conditions perceived to bewrgected with the production of

disease, it was monumentsl.
Fee and Porter point out that, “the power of the¢, Aowever, was seriously undermined by
being adoptive rather than compulsory, and it tresilted in uneven standards of public
health regulation throughout the kingdomt! Croydon’s response to the Act is now
discussed.

Edward Westall*? and Cuthbert William Johnsol? together sought to apply the
Public Health Act to Croydon and petitioned the &ahBoard of Health, having secured a
petition signed by one-tenth or more of the Croydatepayers. Westall had been a Croydon

resident since 1831 and Johnson since 1847/48.sdnhwas a barrister and an active
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member of the Metropolitan Commission of Sewersl, gether with Chadwick, materially
advanced the cause of sanitary reform in LondcFhe Croydon Advertisepictured him
virtually as Croydon’s Mayor, “seated in his carempichair, with his velvet cap, faultless
necktie and expanse of shirt, a character not erikadwick’s, formidable and intolerant of
fools.” 1°

Croydon’s Local Board of Health was formed in Augii849° and on 27 November
1849 Thomas Cox, Croydon’s Surveyor, prepared aden page report entitlekeport to
the Local Board of Health of Croydon Relative taaDage and Water Supplit contained
details of land and surface drainage, sewerage veatdr supply; suggestions as to the
abolition of cesspools, privies, ponds, and ditatm#aining foul matter; a description of the
principal main drains for conveying the sewage frioouses; and estimates of the probable
cost of the execution and maintenance for five gjeaf the principal works recommended.
The new works were approved and work commencediehber 1850. By December 1851
Croydon had completed ‘the combined works’ of astant fresh water supply, tubular
drainage and sewage recyclitigThe Croydon Local Board, under its vigorous chainm
Johnson, was now regarded as one of the most gsageeand successful of the General
Board’s satellite authorities. Edwin Chadwick artbinas Southwood Smith had attended a
pleasant and heartening ceremony at the openitigedtombined works.” They had looked
on benevolently as the Archbishop of CanterburiyzndBird Sumner, lifted the valve of the
great steam engine that pumped water to the highl teservoir. This vast tank was capable
of holding 900,000 gallons, which, as Johnson empth would supply all the houses in

Croydon ‘on the constant service principle.” Chadwiobserved that Croydon was

1 ‘The History of Sanitary Progress in Croydon,’.p.4
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“honourably in advance of the 130 towns now placeder the Public Health Act,” and

Southwood Smith predicted that, “the time was wotgl distant...when fever would never
occur in such a town as Croydon, or that if a gingase of fever did occur, it would then
attract so much surprise and immediate investigais the breaking out of an epidemic in a

prison.”8 As it turned out Southwood Smith’s words weret@dl accurate.

THE CROYDON CASE

The ‘Croydon Case’ of 1852-53 was a typhoid epidgmvhich affected one in ten of
Croydon’s inhabitants. This was despite Croydomdpeine of the first towns to adopt the
1848 Public Health Act and completing the ‘combinedrks’ of a constant fresh water
supply, tubular drainage and sewage recycling bgebwer 1851. Those attending the
opening ceremony of the ‘combined works’ includedwih Chadwick and Thomas
Southwood Smith, the two Commissioners from theggarBoard of Health.

The ‘Case’ attracted widespread publicity and emasased Croydon’s Local Board of Health,
the General Board of Health and the Governmeiihree separate investigations took place
to find out the cause(s) of the epidemic, and thasediscussed later. In the investigations
William Ranger, an inspector to the General BodrdHerlth, came in for particular criticism.
He had been the engineer in charge of Croydonmtioed works’ and had reduced the size
of Croydon’s sewer pipes from six-inch to four-inmh the grounds that their design was too

costly.
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THE EPIDEMIC
Despite all the improvements in Croydon, isolatasles of fever began to appear by July and
August 1852, reaching epidemic proportions by Ndveml852. On 11 January 1853 the
following entry appeared in the Minute Book of thieoydon Local Board of Health:
An epidemic of very serious and distressing charact prevailing in Croydon
notwithstanding the extensive works of the Boandifigproving the sewage, drainage
and water supply to the Town and neighbourhoodthatit is advisable to solicit the
immediate investigation by medical officers of #Beneral Board of Health into the
nature and cause of the dise&8e.
On 20 January 1853, George Bottomley, a Croydogesur, wrote to th&urrey Standard
attributing the fever to local causes, saying gt the illness was ordinary gastric fever.
Carpenter wrote a reply to tisurrey Standardsaying that he and Westall had attended 370
cases and felt that the fever in Croydon was diffeto common fever. Only seven of these
cases had proved fatal, giving a mortality ratéee$ than two per cent. Carpenter also listed
the symptoms which were “the frequency of glandalamplications, the frequent presence
of an irregular rash, and in severe cases the tgavpresence of rose coloured or else livid
spots on the abdomer?* Carpenter also claimed that the disease was fettious or
contagiousThe Timegeported on the ‘Fatal Epidemic at Croydon’ onJahuary 1853, and
said that “the town and neighbourhood of Croydansarffering from a fever of a very fatal
character, which during the last fortnight, hasrbest fatal in its results, the victims being
not, as is usually the case, among the pooreredadsrit among the gentry and principal

tradesmen in the town.” The article referred tmartality of 17 per 1000. Other critical

20 Full Minutes of the Croydon Local Board of Healffihereafter called CLBH Minutes). The date giverhe
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coloured spots” appear during the second weekeoflibease. Although Carpenter described these ispbis
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letters followed, prompting the Local Board to gathll the doctors in Croydon to a meeting

of the Board on 27 January 1853Thirteen out of Croydon'’s fifteen surgeons attehead

four resolutions were agreed. On 29 January 1888ethesolutions were published in the

Timesas follows:?®

1) That the disease exists extensively in other plaesgles Croydon.

2) That the rate of mortality in the cases of the epiit in Croydon is unusually lott.

3) That the public reports relating to the fatalitytbé disease in Croydon, which have
appeared in the newspapers, are very much exagderat

4) That the new cases within these few days have raliyedtiminished in numbers.

The resolutions were also printed on handbillsdisttibuted in Croydon.

However, by February 1853, eighteen hundred peloatebeen affected, with sixty
deaths?® amongst Croydon’s population of sixteen thousint approximately the same
time, about one hundred cases of breakages an#agies - from flannel, hay, shavings,
paper, hair, sticks, kittens, a night cap, a cajspentrails, a bullock’s heart- began to be
discovered in the pipe sewers. It was also repditatiseveral inches of raw sewage covered
some cellar floors and sewage saturated the groutgide the house$.As a result of the
deepening crisis, three investigations took pl&uest an independent report by Simon at the

request of Croydon’s Local Board of Healthsecond a report from the General Board of
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Health by Southwood Smith, John Sutherland, Ricl@rainger and Henry Austirf? and
third a Home Office Commission conducted by Neihdtt and Thomas Pagé.

Simon’s Report

In 1853 there was no general agreement as to theesaof febrile disease and theories
focused mainly on miasma, water propagation orrabtoation of both. Simon’s report is
now discussed.

Simon was asked by Johnson to ascertain if thewensks, either by their failure or
otherwise, had been instrumental in the produatibdisease. Simon’Report to the Local
Board of Health, Croydon, with Regard to the Causk#iness recently Prevailing in that
Townacknowledged that during the previous fifteen meritiere had been progress with the
Croydon water supply and house drainage, when & @ped that it would improve the
health of the population. However, as these sgniarks approached their completion,
there arose in the town an unusual prevalence \arfand diarrhoea, which reached an
unprecedented and epidemic severity. Simon’s rdsbtetd a number of presumed relevant
factors and causes of disease. These included fwegniling elsewhere, unusual rainfall,
impurity of water, great influx of day labourer$ietabsence of paving, defects in house
drainage, remains of the former drainage systemfaiiute of the new sewerage systém.
Paradoxically, Simon felt that Croydon was far &etiff at that present time (1853) than it
had been eighteen months previously.

Simon looked at the distribution of house filth gmainted out that the cesspools of
eighteen hundred houses had been emptied. Withrergfe to sewerage he noted that the
greater portion of the daily sewage passed to am bpilding called the Filter House, where
it entered a large tank measuring 3000 square Téet.sewage was partially strained of its

solid ingredients and peat charcoal was spreadhenstirface. Intercepted solidgere
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conveyed at night through the town for agricultysalposes, and the residual fluid passed
from the filter house over a short distance torther Wandle. Some of the sewage from four
hundred houses at the North End of the town pas8daly two pipes unconnected with the
Filter House and was discharged without any infgroa or delay on to a field of about
seventeen acres, where it collected in shallow gnt$ was then diffused in trenches. Large
guantities of ordure were transported by carts ftbm cesspools and the Filter House and
then taken to a farm. The field was saturated \amimal manure beyond its power of
digestion and had become a giant cesspool. Simonegoout that “faecal evaporation and
decomposition were a sufficiesause of disease and the main object of the Boasl to
remove cesspools from the immediate vicinity of $es1%2 Simon noted that the overflow of
sewage began in December...and that the generaklzhisite of impure earth, necessary
during your works, contributed continuously to theg of faecal evaporation” and led him to
believe that miasnfdwas the cause of the recent illnesses. Simon saden observations
and suggestions at the end of his report, whichsaramarised as follows. All domestic
drain-works should be inspected by a designatedoperthe utmost vigilance would be
necessary to guard against renewed arrest of deiegher by obstruction of the sewers or
their breakage; cesspools should all to be fillpdthe old drainage in the High Street should
be scrupulously examined in order to perfect itsagliness; the general paving and street
cleansing of the town required considerable impnoset; the sewage outfall required re-
consideration, and steps should be taken to redut@n as narrow limits as possible, the
present evils. The discharge of sewage into thex kivandle, he said, rendered the water unfit
for human consumption. Simon admitted in his repthis pollution cannot have affected

the population of Croydon, | do not consider thgcussion to lie within the scope of your
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Chairman’s reference.®* In conclusion, Simon felt that the causes of tp&emic “all
appear to be removable; that some of them havengpetbalmost of necessity to your period
of transition; that none of them can be accountssemtial to the improved system (of
sanitary reform in Croydon).” In a post-script, $imanalysed the Surveyor’s list of thirty-
eight accidents (obstructions) that affected theese between 27 March and 10 November
1852. He also commented on the optimum size ob#weers and felt that this had not been
generally agreed upon. Five hundred copies of Senm@port were printed by order of the
Local Board, and he was paid a fee of 25 guinetes e considered inadequiteompared
to the £220 paid to Thomas Wickste&the civil engineer.
Statement of the Preliminary Enquiry
The second repor§tatement of the Preliminary Enquityy Southwood Smith, Sutherland,
Grainger and Austin was completed on 21 April 186arpentet’ gave the first piece of
evidence:
Mr Carpenter, surgeon, who informed us, that theiesa recognised case of the
disease had occurred in September last, in a pevhoncame from Oxted, where a
similar form of the disease was stated to have Ipeevalent. This case presented the
same peculiar symptoms as the cases, which subgbgoecurred in the town. It
was also stated, that fever of the same charaei@rekisted in other places distant
from Croydon®®
Southwood Smith and Sutherland blamed the fevex mix of general constitution of

the atmosphere (fever had been widespread thamajtucontagious transmission (the
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epidemic had been imported from a nearby villagayl, as local causes, the excessive and
long continued prevalence of rainy weather. Harplonts out that Southwood Smith had
been claiming for almost three decades that badrfeveant bad sewerage. The elements
atmosphere, contagion, and dampness were allregii parts of an explanation of a disease
outbreak. Hamlin argues that, as with the destitugiears earlier, it was what was missing
from the explanation that was significatst.

Hamlin also points out that Grainger’s report tabke same general strategy. He
represented Croydon as intrinsically unhealthy.r&lveere miasms, which arose in cleaning
old sewers, emptying old cesspools, and spreadigigt soil, all in contravention of the
General Board of Health instructions. And with @rewding (seven people in two hundred
square feet in some dwellings), it was no wondat tihere was fever.

Austin’s report focused on the breakages and tbekbyes in the sewage pipes. The
chief problem was the bad connections between hdrgas and public sewers, and these
were the responsibility of Croydon’s surveyor, Cé¥so, things had been put into the pipe
sewers that should not have been and, grudginglgdmitted that Ranger’s downsizing had
been unwarranted. Worse, it had slipped past tled®scrutiny, a fact that Austin’s excuse
- “It would not be supported that you [the GBH] ddirect an examination of every minute
portion of the many plans for which your sanctismiémanded ” - could not disguig.

Southwood Smith and Sutherland’s report contairfe fullest description of the
disease, which was noticeably absent from Simapent. Grainger noted that “the type of
the disease was what is professionally termed figpmot true typhus.** He later said that
“in adults the fever was essentially of the conditidorm, whereas in children was remittent

and of importance with reference to the cause efaitbreak.” The report said that all the

39 C. Hamlin,Public Health and Social Justice in the Age of Ghiad, Britain 1800-1854Cambridge,
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practitioners who were questioned on the feverejthat the present epidemic was different
to that which had occurred in Croydon in formerrged&ater he went on to say that in “the
great majority of cases the excretions containde; fout in several instances the attack
exhibited the leading marks of true cholera.” Fraraple, a Mr Hubbert observed, “it has
attracted my attention that this diarrhoea was anyncases decidedly choleric, there being
rice-water dejection’s, the sunken eye, cold bregthat prostration, intolerance of heat, a
sense of burning, heat on swallowing cold wated @ntwo cases complete suppression of
urine.” 4> Grainger wrote, “it is not, therefore, surprisitigat with such a large number of
diarrhoeal attacks at Croydon, some of them shdwlde presented the choleric type.”
Grainger recorded 1526 cases of fever and 41 deathe period from July 1852 to January
1853. He also highlighted the fact that Croydon rmlidl have a Medical Officer of Health at
this time and commented:
In the Circular addressed to Local Boards of He@th Cleansing of Towns,” among
other instructions the following appears: ‘The cégme of cesspools, particularly
during epidemic periods, is an operation of muchgaa in the manner in which it is
ordinarily done. It should be done with copiousitidn of the contents in water, with
a pump and hose, and with the use of deodoriseosgreat is the importance attached
by the General Board to the proper performancéisfdlass of works, that they deem
it essential they should be supervised by a medifiaer of health®®
Grainger arrived at eleven conclusions, which areraarised below:
1. In former times Croydon suffered with epidemisease, which in some years

exceeded London and therefore indicated seriowd daaises of unhealthiness.
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43 Statementp.26.



2.

The unprecedented character of the season fiyni852 - January 1853 inclusive in

Croydon, as elsewhere, operated unfavourably opub&c health in Croydon and

predisposed the inhabitants to epidemic fever.

10.

11.

The accidental occurrence of the Bourne riviadet operated very unfavourably.
Some cases had the characteristics of cholera.

The large number of fever cases and the enori@masint of diarrhoea had depended
on a general epidemic influence and local condstion

Local causes were effluvia arising in the irtewnf the houses or in their immediate
proximity, owing to the defects and obstructionsheir new drains, and the existence
of old house-drains, and the overcrowded and uilagd condition of many
dwellings of the poor.

The Filter House should be moved further from thwn due the accumulation of a
large amount of cesspool matter and precautionsldhme to prevent the escape of
effluvia.

The practice of irrigating the meadows at BtonsFarm...generates effluvia in
certain states of the weather, and should be diswed.

That the spreading of night soil in large qu#egiin solid form and without proper
precautions, in the immediate vicinity of the touwsipbjectionable and should not be
carried on in future.

That in houses unconnected with the new waaks, often distant from the town,
fever and other zymotic diseases had prevaileddaoge amount.

In connection of the new works with the epident is evident that they have not,

under the circumstances recited in Mr Austin’s Rgpamccomplished the great ends



of sanitary improvements, though to some exteny theyy have mitigated the
predisposing causes of epidemic dise¥se.

Grainger concluded by saying:
There are in Croydon a large number of miserablelldwgs, entirely unventilated
and often densely crowded. Many of these | examirmed as overcrowding is,
according to my experience, the most deleteriowdl @ources of preventable disease,
| beg to state my conviction, that until these uolegsome dwellings, some totally
unfit for human habitation, are placed in a morastectory condition, they will,
notwithstanding the provision of efficient extermabrks, continue to be in future, as
they have been in former years, a constant sodrzgnaotic disease, and of expense
to the ratepayers of CroyddA.
Austin’s report highlighted the entire absence ehtuation in every part of the
systent® He also pointed out the Local Board's lack of sujséon:
Regulations were issued by the Local Board, ‘tmbgerved by persons proposing to
connect their premises with the sewers or wateeipf the Board,” to secure the
fulfilment of which it was very properly stipulatedat ‘no drains or water pipe is to
be covered up until it shall have been inspectedrbyfficer appointed by the Board
for that purpose...Beyond the small number of houtest drained under the
immediate direction of the officers of the Local&Bd, no such inspection has taken
place, and builders and owners have apparently bewed to proceed with this

important branch of the work in any mode they pded’
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Home Office Commission

The appointment of a Home Office Commission reflddhe government’s general suspicion
of the competency of the General Board of Healtld @hadwick realised at once that the
Board and its works were in the dd®Neil Arnott and Thomas Page conducted the
independent Commission and their repdite Prevalence of Disease in Croydaiid not
confirm the findings of the previous two reportdielTreport is dated 14 February 1853
although theirGeneral Reportwas not completed until 21 April 1853 (the datewias
submitted to Lord Palmerston). The Commission hafdl lopen court in Croydon on 25
February, and 5 and 10 March 1853. Of the two tsp&age’s thirty-four-page engineering
report was more comprehensive and critical tharofisiseventeen page medical report. As
well as the above reports, two house-to-house gsirweere conducted with questions
concerning stoppages in the sewers, and iliness.fifét survey was by a Mr Baker for
Grainger and Austin and the second by a Colonelmidsmn for Arnott and Page. Finer
writes, “their joint report came as a terrible ghott confirmed all that the population of
Croydon had been saying: the plan for seweragechaded the epidemic, and the chief
reason was the use of pipe drains and pipe seivéts!

Page’s report contained a chapter headed ‘Of tserale of Ventilation in the Pipe
Sewers’ and remarked that “this important elemdrealth and comfort, which has been
generally neglected in dwellings, and almost tgtakglected in sewers, whichustsoon be
introduced into every plan of sewerage presenbaroime, has been entirely overlooked at
Croydon.”®® Arnott, on the other hand, felt that because tioengsed downward ventilation
was not occurring, the new sewers became a netd@rkdistributing deadly poison

throughout the town, with gas rising through thenoek and out through drains.
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The pollution of the river Wandle came in for @isim. Page’s report pointed out that
it was most unjustifiable to throw the filth fron®,000 people in Croydon into a stream from
which at least as many hundreds had to drink, andmmended a better disposal of sewage.
51 Because there was no effective surface drainageingwater had seeped into the pipe
sewers (intended only for household drainage), taxerg the filtering plant and also
contributing to the contamination of the nearbyeriwandle.

Page found a correlation between fever and the sewers, a matter on which the
Board’s doctors had been silent. He felt that Raihgel been arbitrary in his downsizing of
the sewer pipes, and that Cox had not superviseddlise connections carefully and had
accepted poor quality pipé® Inspection of the sewers had proved difficult, daese there
were only five manholes in seventeen miles of séWlage took up broader issues of the
Board’s philosophy of technology. He recognisedt tbae could only judge success or
responsibility within a framework of assessmentndga’s design was acceptable in terms of
GBH doctrine, although the actual work was not; wass the Board’'s oversight. However,
from the perspective of the state of the art ire@pwerage, Ranger’'s sewers were too small,
long and thin. But judged in terms of health arghaliness, the entire project was wanting.
The main blame fell on neither Cox nor Ranger, batthe author or promoter of the
mischievous system [Chadwick] who was sitting ili-geatification far away from the scene
of strife.

Finer writes, “Chadwick was beside himself with a8&n when the Report [by
Arnott and Page] reached him. He ascribed ther&slat Croydon to the bad workmanship
of the jobbing builders and lack of superintendehe&With regard to the downsizing of the

sewer pipes and the blockages, Chadwick felt alemaipe would increase velocity [of the

51 Reports p.52. One of the processes put forward was byriEsowicksteed, engineer to the patent solid
sewage manure company.

52 Hamlin, p.326.

53 Reports, p.49.

54 Finer, p.447.



water] and prevent deposition and he therefore atipgh Range?® Chadwick conceded that
the pipes were thinner than the Board had speciffeivever, despite these problems only
150 yards of sewer had been broken, in a very de&émg, whereas no less than sixteen
miles of sewers were working successfully. Chadvwatso questioned why the epidemic
could be ascribed to the new works when its firsitation was at Oxted® three quarters of a
mile away? He also pointed out that the epidemierber of cases] was three times worse at
Oxted and six times worse at Sheriff HutténChadwick sat down to write a reply and
exonerate himself and the GBH, and it was all Slaftsbury®® could do to persuade him
that his letter was too controversial for publioati Instead Shaftsbury recommended that
Chadwick should hand the matter over to Henry AwStiin his letter to Chadwick,
Shaftsbury wrote, “if sent forth as | have before im MS, it would be absolutely the ruin of
the Board [GBH]. You, I, and the Doctor, [SouthwoBnhith] we three, shouldy our own
act and deegdbe cast down, bound hand and foot, into the bgrfiery furnace.®®

A battle of reports and counter reports began amdirrued into the summer of 1854.
The civil engineers publicly attacked the GBH whgeing evidence before the Select
Committee on the Great London Drainage Bill, thaméging their reputation. Other reports
followed. As a result, the confidence in the Craydocal Board of Health was badly shaken
and Johnson, the Chairman, lost his seat in the& 1&®al Board elections. Chadwick’s
reputation was also severely damaged, and in 1@ds pensioned off after a bout of
illness. Despite this setback Chadwick continuetha@aactive in the Society of Arts, Social
Sciences Association and the Sanitary InstituteGo#at Britain, and became a friend of

Carpenter. | will now discuss how sewage is treatstldisposed of.

55 Hamlin, p.324.

6 Oxted is approximately ten miles from Croydon aotithree quarters, as quoted in Finer, p.448.
57 Finer, p.448.
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59 Finer, p.448.
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SEWAGE TREATMENT AND DISPOSAL
On 7 March 1855 a meeting took place at the Sockfrts, London and a paper was given
by John Bennet Lawes on ‘On the Sewage of Londdriawes highlighted the economic
factors of sewage disposal and reported that, fat@fyears much money has been uselessly
expended in patents and inventions for convertiregsewage into portable manure, which
might have been saved by a better knowledge otrthee principles of manuring, and the
wants of agriculture.”®® One of these patents was ‘Wicksteed’'s Process’edaatter its
originator, Thomas Wicksteed, who was not convinttet sewage irrigation would work
and included calculations to show the impossibibfyemploying such a large amount of
liquid by irrigation®® His process consisted of adding lime to the seywage the liquid mud
was then put into a centrifugal machine to throwtb&é water. The resulting manure was
dried off in sheds with a current of air and thenom@ sold off from £2 to £2.13s per ton.
Lawes argued that Wicksteed’s plans were too expem®sting a capital of one million to
apply to the metropolitan sewage. Lawes argued that
... those who advocate the employment of sewagerigaiion, must therefore seek
for an extensive tract of land at no great distainee London on which to deposit
this fluid; whilst those who propose to separaberfit a solid manure, must produce a
substance of sufficient productive value to bear tbst of carriage to all parts of
Great Britain.
Lawes believed that grass was the most suitable fmothe application of liquid sewage
(solid faecal matter which was partially dispergeavater and strained of any residual solid
matter by a filter), and that experience alone @algcide what was the minimum area of

land that would yield the maximum produce and refritan the sewage of London. “And

61 John Bennet Lawes, ‘On the Sewage of Lond@®A vol. 3, 1855, p.263-77. Also published into aB4e
pamphlet. (Thereafter called Lawes)

62 _awes, p.263
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grass being the produce grown, so milk and creamaldhbe the chief products obtained in
return.” In conclusion Lawes said, “ Whilst, thered, they must be justly charged for the
removal of the sewage on sanitary grounds, theynsigrely demand, that the cost should be
lessened by a proper application of sewage; aaplpéars to me, that a liberal distribution of
it on grass, is the most promising means of attgirthis result.®* Chadwick joined in the
discussion afterwards, and th®Areported the following

The only instance in which there had been any ebsens of which he [Chadwick]

was aware of value in respect to sewerage in thecoaditions as to drainage, were

those of Mr Cuthbert Johnséh who for several years had observed the applicatio

of the sewerage on his own house to a plot of land, had analysed the soil water,

and noted the products on grass carefully. On te$es33 acres of land would be

required to apply the sewerage of 1000 personsassiand®®

Another method of sewage disposal was the Pneu@gsiem, which was popular on
the continent and invented by a Dutch engineeeddllaptain Liernur. The process consisted
of a locomobile steam engine working an air pumhictv extracted all the air out of the
interconnected sewage pipes and in turn creategicaum. The hermetically-closed house
valves, were then, one after the other, openedshny thus discharging the privy contents,
including all gases, into a street reservoir. Theservoirs were emptied at regular intervals
by horse drawn pneumatic tenders and transporeddivage to decanting stations situated
near a railway station, steamboat landing or canal.

Electricity was also used to treat sewage. For @karat the Annual Meeting of the
BMA in Birmingham held in July 1890, James MacLickpMOH for Bradford, gave a paper

to the Section of Public Medicine on ‘A Discussiom the Electrical Treatment of Sewage.’

54 bid, p.277.
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He highlighted the difficulties with the Bradforéwsage, which included a large proportion
of manufacturing refuse. TH&8MJ reported MacLintock as saying that “A large quantt
grease and other organic matter from wool washietg gnto the sewage and materially
enhances the difficulty of treatment, as well agself being of an offensive and dangerous
character.” The second difficulty with Bradford w#se absence of available land for
irrigation or filtration works in the immediate hbourhood. TheBMJ reported the
following:

Bradford is situated in the midst of a large numbemanufacturing districts. It is

entirely surrounded by busy and populous commugitiich are ever on the watch

to resist the establishment of any sewage or otherks, which might prove
detrimental to their interests. From the conforomatof the land no site is available
for irrigation or filtration works within the bouadies of the borough. The
corporation has therefore been forced to adopsyseem of precipitation, lime being
the material employed.

The electrical treatment required an ‘electricanpl consisting of the following
equipment: an electrolytic sho8f or channel; electric generator; motive power foe t
generator; necessary conductors for conveying tineswt to the shoot from the generator.
The cost of the equipment was not mentioned andiMé quoted MacLintock as saying:
“As to the question of cost, | am sorry that | haavedefinite information to lay before you.
There can be no doubt, however, that a large i¥penditure is necessary on account of the
immense quantity of iron employed, and the largeowam of tank room necessary.” The
sewage passed between the vertical plates of ta,skhich were connected to the electrical

supply. Some of sewage was also treated in a sestwomt. The effluent then flowed into a

67 The ‘shoot’ was constructed of brickwork and wadtdn length, 24ins wide, 4ft in depth. It wawidied into
eighteen cells each containing twenty iron platesasuring 3ft x1ft 2ins x %2 ins and each plate heilg70lbs.



channel, were it was further aerated and flowed the Bradford Beck, a tributary of the
river Aire.

During the discussions which followed, ti&MJ reported the following: “The
President [Alfred Hill, MOH from Birmingham] saidehdid not think the effluent from the
electrical treatment was sufficiently pure to gtoithe stream to be used lower down for
drinking purposes.” TheBMJ also quoted Carpenter and reported the followinQr *
Carpenter advocated sewage farming as the onlwlusséthod of utilising sewage. He
referred to the Birmingham Sewage Farm [sewaggaition] as a satisfactory solution of the
difficulty as regards Birmingham. The electricatdtment could not remove much of the

dissolved organic matter of sewag®”

SEWAGE IRRIGATION

Before we look at Carpenter’s involvement with Glog’s sewage at the Beddington Farm
and the use of sewage irrigation (the applicatibhqoid sewage to fields of rye grass) it is
necessary to look at the broader picture of sewaggtion. | now discuss the sewage
arrangements of Cuthbert Johnson and Alfred Crgwdeth members of the Croydon Local

Board of Health, who provoked adverse comments ttweriocal residents and the press.

Criticism of Croydon Board members

Cuthbert Johnson (Chairman) and Alfred Crowley cami®r criticism from local Croydon
residents for irrigating their gardens with thewro sewage. In his defence, t@oydon
Chronicle reported Johnson as saying, “ He knew that hisageveould not be a source of
annoyance to anyone, because it was not alloweld¢ompose, and he was certain that no

one could smell it, because no smell existed.” @egwvas reported in the same article as

68 BMJ, 1890, ii: 498-9



saying, “ the gentlemen who had signed the letieiestion appeared to be fighting upon an
idea and not upon a factt® In the discussions that followed at the Local Boaf Health,
reports from Philpott (the MOH) and Thomas Walk#dre(engineer) were read. Latham
informed the Board that under the Public Health Aavas for the surveyor to report if a
house was not properly drained, and in that caseugt be connected with the sewer. The
following appeared in th€roydon Chronicle

My [Johnson] operation has gone on for 27yrs, ahavie never had any complaint. |

believe that Mr Powell, who has agitated my watkes admitted to a member of the

Board that there is no smell. If we have createdffensive smell, we should have

had the first enjoyment of it - (laughter) - but mgighbours, on both sides of me

declare they have never smelt anythifig.
The Board decided that following favourable repdirism the officers, they were not
prepared to take any action on the matter. Tmneydon Chronicleeditorial was highly
critical of the Board and wrote, “ The complaindé¢eed with them against two of their
members, who had chosen to do what no other irdrgthitare accomplish without incurring
heavy penalties, has been shelved in a very ufeztisy manner.™

The following year the sewage arrangements of Jmhaad Crowley caused a further
stink and theCroydon Chronicleemarked:

Mr Johnson’s unique argument that no nuisance casilply arise, as the sewage is

turned on to his garden every morning at severook;lis a shady compliment to his

neighbours. It happens to be the hour when many dipeir bed-room window to

“sniff the pure air from the Atlantic,” as Sir Fraa

69 Croydon Chronicle19 June 1875.
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Head ’? designated it, and it is simply abominable thaslibuld be tainted by
operations, which the Board would be the firstttpsvere they carried out by anyone

other than the Chairmdp.

Beddington Sewage Farm

Carpenter thought the utilisation of sewage bygation was the most economical way of
sewage disposal. The sewage farms produced grémsh would be fed to cattle, which
produced both milk and meat. Produce could alsaytosvn in the meadows and sold.
Carpenter was proud of the Beddington sewage faem lpelow] and, as will be seen later, he
often entertained scientists, Thomas’s studentsodimel guests at the farm. There are also
many issues regarding the management of sewages fduamh need to be addressed. These
include the economic factors, health risks, thdityuaf the produce grown and the health of
the animals that grazed on the land.

First | discuss a letter written by Carpenter, iecBmber 1883, to every member of
the Croydon Council on the experiences he had daaeBeddington Sewage Farm. The
letter was addressed “To The Mayor and Corpora@inCroydon.” Carpenter wrote, “
Gentlemen, The utilization of sewage has had myt wereful study for nearly thirty years. It
is one of the most important questions of the day, one of the most difficult to determine.”
In the final paragraph Carpenter said:

The duty of the Corporation is to purify the sewageall cost. This can only be done

by rye grass. The grass must be consumed. It dogbe consumed on the spot,

because by that means there is the least wastenarplt should be turned into milk

2 Sir Francis Bond Head (1793-1875) wrote an esbaytahe Poor Law when he was briefly AssistantrPoo
Law Commissioner in East Kent, when Edwin Chadwiels Secretary to the Poor Law Commissioners.
Probably it was because of this connection that&e persuaded to write ‘The Air We Breathe,’” a egwof
Chadwick’sReport on the Sanitary Condition of the LabourirapBlation of Great BritainHe was fond of
pure air and chose to live at Duppas Hill, Croytlecause of the Atlantic breezes. Also near theo$itiee
Duppas Hill Workhouse Infirmary.
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and meat as rapidly as possible, and until thereastal sufficient on the land to

effect this object, the Council are not likely iad a responsible tenant to take the

farm, but when it is well stocked, when it is inogoworking order, and the produce
consumed as fast as it is grown, there will, in opynion, will be no difficulty in

finding a tenant ready to take it off the handshef committee, who would put such a

stake into that for his own sake he must and weuttteed’*

Croydon’s sewage farm had been described many yealier at a meeting of the
Society of Arts on 3 February 1865, when John. ©rtbh Esq. spoke on ‘London Sewage
from the Agricultural Point of View'’”® and Chadwick was also preséhtMorton’s
description of Croydon’s sewage farm was as foltows

... hear Croydon (Beddington) Mr Marriage deals with sewage of 20,000 people,

in a stream of 1,000,000 gallons per day, ovenent of about 250 acré§ He uses

the water a second and a third time. His fieldsyvfasm 300 - 500 yards long ...

Italian rye grass is sown in the autumn, and kekpsgn two or three years, and is

then broken up for mangel-wurzel and followed byapmes, and is then sown down

again.’®
Morton pointed out that the land that Mr Marriagated cost £5 per acre, whereas the land
in the neighbourhood was only worth £2 per acreweéier, because the yield from the
produce was £15 per acre, it was therefore a ptdéitconcern.

The produce from the Farm was sold following adsements in the newspapers
such as th€roydon AdvertiserFor example in 1870, Mr RW Fuller, auctioneem@mced

that he had sold the growing potatoes on Beddingtigation farm for £19 per acré.In

74 Croydon Chronicle29 December 1883, p.5.

75 JSA vol. 13, 1865, pp.184-8.

76 JSA vol. 13, 1865, pp.202 and 207.
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1871 the following appeared in th@roydon Advertiser “The Croydon Irrigation and
Farming Company are prepared to receive Tenderhéopurchase of a quantity of Mangel
Wurzel, to be removed from the Farm by the Buyer&pplication to be made to the
Manager, Beddington Lane, Beddingto?f.’Later in 1874 Carpenter took some of the farm
produce to a meeting of the Local Board of Healthresponse to letters that had appeared in
the daily press stating that the farm produce waeasling all kinds of diseas¥sHe
announced that the three gigantic mangel-wurzeésginng 18, 17 and 16 Ibs) on the table
before them were specimens of the produce of thediBgton farm, which showed what
could be done by sewage. He also displayed a spacoh wheat. Later that year it was
reported that th€roydon Advertiset had an opportunity of inspecting an unusuallyefi
crop of celery grown on the Local Board’s sewagefdzach root is a marvel in point of size
and weight, while the taste is fully equal, if riastter than that of the plants grown in the

ordinary market gardens®?

Croydon the Pioneer of Sanitary Science

Carpenter’'s commitment to the farm paid off, and&®6 theCroydon Chronicleeported on

a meeting of the Local Board of Health with a hegdi‘Croydon the Pioneer of Sanitary
Science.’ The Chairman, Mr Drummond, reported #mimportant meeting had been held at
Leamington [Sewage Congress, 26 October 1866] Aadked Carpenter and Baldwin
Latham for “ their kindness in attending that megtiand for the very satisfactory, skilful,
and successful manner in which they dealt with ildetaspecting the sewage operations of
the Parish of Croydon.” Later it was reported thatimmond said, “there were no papers that
would bear comparison with those read by Dr Cagreswhd Mr Latham.” Carpenter’s paper

was entitled ‘The success and failures of the Coayidocal Board’ and included a chapter on

80 Croydon Advertiser4 March 1871.
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how to deal with sewage. Carpenter described Crogdattempts to deal with the sewage Iin
the earlier years and tl@&roydon Chroniclequoted Carpenter who said, “ The most serious
errors, commercially speaking, were the attemptietmlorize the sewage.” Sewage irrigation
had been considered, but as the law stood thehdba Board was unable to provide land
for irrigation purposes. However, when the law wadtered, in 1860 the Local Board was
able to take land out of the district [Beddingtdof irrigation purposes. Carpenter later
wrote, “ In the hands of our engineer, Mr Baldwiattham, it has been made a triumphant

success, and presently will tell you what resustgehattended his effort§”

Criticism

Conversely, there were many critics of sewage fagmalthough Carpenter was always ready

to defend the Beddington Farm with his wealth gfexnience and knowledge. In Carpenter’'s

presentation in 1869 to the Bristol Congress ofNagonal Association for the Promotion of

Social Science he pointed out that, “ the objestiahich had been made of sewage farms

were mainly three.” These were:
First, that sewage irrigation destroys vegetatiand turns the ground into a
pestilential swamp, from which unhealthy miasms thmarsse, causing fever, ague,
dysentery, and general unhealthiness to thosegliaear to the land so used, even
affecting population miles away from it. Second wHmt the wells in the
neighbourhood would be contaminated with sewagaes by percolation, and thus
also disease be engendered; and third, that thke ¢éatl upon such farms will be
unhealthy, their flesh unwholesome, and their naiid butter unsafe for people to
consume, and that the farms will be foci, from vilheksease will be spread to any of

the cattle in the neighbourhood.

83 Croydon Chronicle3 November 1865.



Carpenter reassured his audience and it was reportéhe Transactions of the National
Associationfor the Promotion of Social Scientleat he said, “ nothing, however, could be
further from the intentions of those who worked age farms than to have a swamp. Their
great object was, by means of vegetation, to caffrhe whole of the decomposing matter.
This had been done very successfully at Beddinfgon.” Carpenter showed that the young
vegetation not only absorbed many of the elemehthe sewage, but the growing plants
gave off a great quantity of ozone which could Beognised in many ways. The
consequence was that there was really no evidenshdw that sewage farms had been
productive of evil results to health. In the caséNorwood, Carpenter pointed out that the
death rate had fallen very considerably since sit@bxishment of the sewage farm. He agreed
that it was possible that some wells could becoomaeninated and said that earthy materials
would usually act upon sewage as filters. Twengy & earth of any kind will purify sewage.
Experiments, however, had shown that very littlecpkation takes place, even upon gravel.
Finally, with reference to unhealthy cows, Carpeiédt the best answer was derived from
experience: “ The personal appearance and heattteafows at Beddington was admirable.”
More significantly, Carpenter showed that, “the tatity among the cows fed upon sewage
grass in Croydon was much less during the catdgud than in other parts in and near the
metropolis. On the farm itself there had not beeingle case of foot and mouth disea&é.”
Carpenter produced a pamphlet from his Bristol tald appended a paper on ‘The Influence
of Sewer Gas on the Public Health.” The first editiwas advertised in th€roydon
Advertiserand sold for one shilling A second edition, was also advertised on the foagie

of the Croydon Advertiserand had a section entitled ‘With Notes upon Redentlence

Adduced Against Irrigation in the Houses of Parkaty 8 Following the success of the

84 Transactions of the National Association for thefption of Social Sciend¢kater called TNAPSS), 1869,
vol.xiii, p.488. Conferences were held annually &ztpenter and Chadwick often took part.
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second booklet, th€roydon Advertisecontained a long article entitled ‘Dr Carpenter On
Sewage Irrigation.’ It concluded with the followipgragraph:
We do not feel ourselves very competent to decmnuhe truly medical aspect of
the paper, but our contemporamhe Lancetsays, after a more than copious review,
“We recommend Dr Carpenter’'s pamphlet to the earagsntion of those who are
practically interested in this important public gtien; ” and we cannot do better than
follow the lead of our distinguished medical conpemary®’
Criticism of sewage irrigation continued and onahuary 1868 an article entitled
‘The Health Officers and the Sewage Question’ apgzean The Lancetprompting Carpenter
to write a swift response:
| am not about to contrast the merits of irrigatamagainst the earth-closet system,
but having some practical acquaintance with thejestibl wish to make a few
corrections of errors advanced at that meetingak fully proved, at the Leamington
Sewage Congress, that neither method was fittedeWary case, and it will be
experience alone, not by theory, that we shall eiadly be able to weigh the merits
of one against those of the other.
In his letter Carpenter corrected no less than difvehe speakers, including the President of
the Health Officers Association. He rounded onfits¢ speaker by trusting his own practical
experience rather than unworkable theory and sailfi: Dr Hawksley [given name not
known] had had any practical acquaintance withwloeking of parish matters, he would
have known that his theory is impracticable, argldalculations erroneous® The second
speaker criticised the waste of water with irrigatiand Carpenter wrote, “ | am not prepared

to agree with Dr Letheb{® that the excessive dilution of sewage is both efaktand

87 Croydon Advertiserl7 November 1870.
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mischievous. The true key to the safe and proftabsposal of sewage is its immediate
removal and rapid application to the land in aHlretate. This can only be done by much
dilution, or by the general adoption of the eatthset system.”®® The third speaker
guestioned whether the rye grass was wholesometpwhich prompted Carpenter to write:
| now come to Dr Tripe’s idea, that it is questiblea whether sewage grass is
perfectly wholesome. We have had extensive expegiem this neighbourhood for
some years, and | can safely say that there is patrticle of evidence in support of
Dr Tripe’s view. The consumption of the grass igsaeral, that if it were unsafe we
must have discovered it long since.
The fourth speaker questioned the successful apilic of faeces on soils other than sandy
ones, and Carpenter wrote:
Dr Thudichun! is in error when he states that faeces are obheewhatever, except
on sandy soil. We have most pointed evidence toctiwrary. Our farm at South
Norwood is a clay soil, and is even more succestifiah the gravel soil at
Beddington; the length of the grass grown is greaad the water passes off as
perfectly freed from sewage ingredients.
The fifth speaker questioned whether the rye grasdd be made into hay or not, and
Carpenter replied, “ Mr Girdlestone [given name kwdwn] is also in error in stating that rye
grass cannot be made into hay: it is so made, lagr@ tis a plan of making it by artificial
means which, even in wet seasons, may render theefandependent of sunshine; and
where the supply is so abundant and constant,rifsegdorocess may be constantly at work.”

The President criticised the principle of irrigatim winter, and Carpenter wrote:

% Lancet 1868, i: 65-6.
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The President’s observations also require a caorectf he will visit the meadows
during the prevalence of frost and snow, he wil &t there is no check to the action
of irrigation. It is a curious and instructive fabiat the meadows do not freeze; the
sewage is delivered upon them comparatively wama a moderate amount of
vegetation is always found. Hence frost and snomnlgss excessive and long
continued, do not interfere with the principle wfgation.

Carpenter concluded his letter with the followitgtement to the Medical Officers of Health:

“ | have to apologise for presuming to offer opimsao medical officers of health; but as we

are all anxious for truth, |1 hope you will allow es a member of the Croydon Local Board

of Health, to say what our experience has be&n.”

Spread of disease

The fear of the spread of disease associated entlage irrigation was a constant source of
worry, particularly to families living near the sage farm. For example on 20 November
1871 Carpenter wrote a letter to the Editor of BMJ, entitled ‘Sewage and Entozoa,’
correcting comments made by Thomas Spencer CobBolit a meeting of the Royal
Microscopical Society. Cobbold had used terms sdma¢wio the effect that “while on
swampy ground, as about Croydon and other low Idisgicts, where the mode of irrigation
was practised.” Carpenter rounded on Cobbold bingay

“ Surely Dr Cobbold has never visited Croydon, enould be aware that it is neither ‘low-
lying’ nor ‘swampy.’ There is nothing like a swanmpany part of the parish.” The reason for

the error becomes apparent when Carpenter says:

92 Lancet 1868, i: 65-6
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Dr Cobbold has probably been misled by the biasedeace of Mr Hope [given
name not known], who, curiously enough (though @Qooyhad won its successes in
sewage-irrigation before Mr Hope was heard of, pkes the type of a courageous
Englishman), never reads a paper without assesamething to the detriment of
Croydon. We are quite aware that our plans arepedect, for perfection does not
belong to human works; but | wish again to give lmitly to two facts. First, | have
carefully watched for evidence to bear out Dr Cd8isotheory. If | had found it |
would have published it at once. There is no metdemce now than there was two
years ago, when | contradicted Dr Letheby's dedustiat a meeting of the
Association of Medical Officers of Health.
Carpenter tried to reassure the readers oBi¥ié and wrote:
The five hundred acres of irrigated land underditgct supervision (not in the parish
of Croydon) continue to be entirely free from teadt particle of evidence that they
promote either the distribution of entozoa or thedpction of enthetic disease. We
have frequent returns of the state of health ihdistrict; and during the past year the
deaths have been at the rate of ten to twenty deivilrs; and, with the exception of a
case of scarlatina which occurred on a hill mo@ntl mile away from the fields,
there is not a single death which can be refeweatdinary removable causés.
Cobbold wrote a response to Carpenter’s letter@agbenter replied. Carpenter wrote, “ In
answer to Dr Cobbold, | wish to state that | hawéhimg to do with angry feelings, and that
abuse is not argument.” Carpenter reiterated theetmain points that he put in his earlier
letter and then went on to say that:
Dr Cobbold could not dispute any of these threespibut adduces the theoretical

and fanciful evidence, which was given before cottewas of the House of Commons.

%4BMJ, 1871, ii: 627.



The evidence was totally disproved at the time, slmalvn to be either unnecessary or
improbable. The evidence then adduced had no wewght the judges, and their
verdict proves the opinion of six distinct commeten the Lords and Commons to be
against Dr Cobbold’'s witnessd3r Cobbold puts forward their evidence as if it had

not been completely disproved. Dr Letheby’s ideat thrrigated land is always a

fetid, swampy morass” is an offspring of his imadian.

Carpenter then offered to invite Dr Cobbold to tiedds “(unsatisfactory though they be), |
shall be glad to show him that there are two sidesquestion - a fanciful one and a real one
- and that those most engaged in the work willHeeltest judges, unless they are determined
to be deceived, which | am not”

In 1873 a short article by Carpenter on ‘The Sigepl Dangers of Sewage Farms’
appeared in th&MJ. In the article Carpenter wrote about the posséflects upon human
beings of the ova of entozoa on sewage farms, whaxh been raised by the Croydon
Microscopical Club (of which Carpenter was a membide felt, however, that the possible
dangers did not arise and noted that cases ofataeteum [pig tapeworm] were unknown in
Croydon inhabitants. However, if cases did occheytusually occurred in someone from
central Europe or Africa. Carpenter admitted, hosvethat contamination could occur, and
recommended that meat be cooked properly and gwedge farms were properly managed.
In the article Carpenter noted that some critiaguined about what happened to the millions
of entozoan, which found their way down to the sgavearm. His reply was that he had often
searched for them, at the outfall, but had nevendcthem

In 1873 the possible links between typhoid and gewarming, and the occurrence of

typhoid fever and the use of milk were raised wA#red Smee’’ wrote to the Editor oThe

%S BMJ, 1871, ii: 711.

% BMJ, 1873, i: 382.
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Times Smee pointed out that the cows liked the sewaggsgand that the quality of the milk
was increased slightly. However, the milk had ghdly rancid odour and the butter became
offensive after a few days. In his reply Carperiiegan by saying that Smee’s letter was
unlikely to influence the distinguished sanitaryrenrity to whom it is addressed, but it may
influence others who may be led to believe thataimbreak of typhoid fever in Marylebone
was due to milk from a sewage farm. Carpenter com@aethat he had repeatedly exposed
the hollowness of Smee’s arguments, and pointethatitboth his household and those of his
patients consumed milk from the sewage farm andnloadbeen able to associate evil with its
use.®
On 23 September 1874 Sir Philip Rose wrote letighé Editor ofThe Timesunder
the title ‘Water Storage and Water Waste.’ His |¢gtter contained the following paragraph:
In almost every town the subject of drainage antemsupply is now the prominent
guestion of the day. It is occupying the attentidrthe thinking man beyond all other
guestions. The gravest doubts exist whether the placarrying off the excreta by
water carriage through the sewers is not as rdagiaakound in theory as it is proved
to be wasteful in practice and dangerous in itsa$f on health, and the distrust in this
system is increasing day by day. Each of us cameagte the danger of having
within a few feet beneath us a subtle deadly pgiadrich at any moment may find a
vent into our houses, and to inhale which, if nataf, as it too often proves, is
destructive of health.
However, most of the letter contained facts andrég relating to ‘the Pneumatic System” of
sewage disposal (discussed earlier). Carpenterevaaeply, confining his comments to the
utilisation of sewage by irrigation and said, “®inilip writes that water carriage of human

excreta is wasteful in practice, dangerous infitscés on health, and that the distrust of the

medal of Society of Arts for his battery; FRS 18iiltjated educational lectures of the London Htusitn,
Concise DNBp.1210
%8 Times 16 August 1873.



system is increasing day by day.” Carpenter comértiat Rose had no evidence to prove
the truth of his statements and, far from beingtefal the cultivation of the land with

sewage was profitabl&’

Farm management

There was frequent criticism about the way Beddingarm was managed. For example in
1876 a letter from Carpenter, highly critical oftham, appeared in tlmurnal of the Society
of Arts This contrasted sharply with the successful mgetield at the Leamington Sewage
Congress in October 1866 in which Carpenter antidmttook part. In 1866 Carpenter had
made reference to sewage irrigation and said, lfn tands of our engineer, Mr Baldwin
Latham, it [sewage irrigation] has been made artpliant success®® One of the reasons of
their dislike for each other is likely to be dueth@ events surrounding the Croydon typhoid
epidemic, in 1875, which are described later.

In Carpenter’s letter to th&SAhe was upset at Latham’s highly offensive remarks
made about him at the Society of Arts, claimingt the [Carpenter] had adopted a ruinous
policy since becoming Chairman of the Sewage Faomi@ittee, Beddington. Carpenter
concluded his letter and said, “we have unfortugatscovered in Croydon that Mr Latham
is not a safe guide to follow in sanitary work. \'ghhe followed the road which was pointed
out to him by the Local Board he kept right, butsa®n as he attempted to lead, and we
trusted him, we fell into evils as bad as thosenfshich we were trying to escape®

In December 1877 théroydon Chronicleeported that a highly critical article, on the
Beddington Sewage Farm had appeared inGlobe. The article prompted three replies to
the Croydon Chronicle,from Latham, Price and Carpenter. Latham said, you draw

conclusions as to the management of the above Yelnmh might lead your readers to

% Times 26 September 1874.
100 Croydon Chronicle3 November 1866.
101 3SA vol.24, 1876, p.760.



suppose that it is not only unprofitable by reasdnits bad management, but that it is
prejudicial to the health of the district in whighis located.” Latham pointed out the large
increase in the rent from £996 in 1867 to £4,6128i7 was the main cause of the deficit.
Price argued that the poor balance sheet was dowad management and highlighted the
high rental of £112 per acre. He also pointed bat the committee of management of the
farm were continually quarrelling and changing taem manager every three years. Even
when the last manager had asked for an incredsis salary, from £100 to £200 per annum,
the committee refused and the manager left. Howdwercommittee must have had a change
of heart, as an advertisement in the papers lsgeeaed for a new manager at £200 per
annum. With reference to the farm being the cadigbeooutbreak of fever Price wrote, “I
think you may dismiss this from your mind at on€ae folks in the neighbourhood of the
farm are ‘extremely’ healthy.” In his letter Carpenpointed out that although the sewage
farm utilised the secretions of more than a thoddamer patients, not a single case of fever
had occurred in the surrounding district of thenfaThe Globe reported that the cost of
utilisation of sewage in Croydon was one and tlqearter pence per head of population,
which Carpenter regarded as cheaper than in amy pthce of the same size in the kingdom.
102

On 7 January 1887 Carpenter wrote to Chadwick and, $I have a complaint
against the Society of Arts. | wanted an opportutatanswer Dr Tid{in detail. [regarding
the treatment of sewage] They would not give it dnsgl impossible in a single short speech
to deal with the fallacies contained in his pap&*Either because of Carpenter’s request to

the Society of Arts and/or Chadwick’s help, Carpenwas granted his wish. In February

102 Croydon Chronicle15 December 1877, p.3.
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1887 Carpenter gave a paper at the Society of &atthe ‘Utilisation of Town Sewage by
Irrigation.” In his opening remarks Carpenter said:

Allow me to thank the Council for having given ntest opportunity of stating the

case of sewage irrigation, in accordance with mguest. | made that request

immediately after | read Dr Tidy's paper upon theatment of sewage. Having read

the abstract, | considered it a veiled attack uften principle of sewage irrigation,

which required a specific reply.
The following was reported in tRESA*l [Carpenter] will now return to Dr Tidy’'s papeand
taking his framework as my skeleton, | will dealtlwihe fallacies contained in it in my
remarks upon the general subject.” The four headihgt Tidy used were as follows: 1) The
method of applying sewage to the land; 2) The Bedt suited for irrigation; 3) The crops
most suitable for a sewage farm; 4) The value opsrso grown. Robert Rawlinson was
called upon by the President to give a vote of kkaand it was reported in thESAthat
Rawlinsort®® said,“he had listened to the paper with the greatestést and pleasure-®

The financial viability of the sewage farm was anstant worry, particularly to the
ratepayers. Earlier on 9 and 10 May 1876, the 3ow@é Arts held a conference on the
‘Health and Sewage of Towns.” The General Committetided Chadwick, who was Vice
President, and Latham and Carpenter who were ordhenittee. Carpenter’s paper dealt
with the ‘Financial Account of the Beddington Sewdgarm.” He demonstrated that the over
ten years period from 1867-76 the total receipts @ayments showed a loss to the Parish of

Croydon of £5441 16s 6d. Carpenter was asked gusstirom the audience including

105 Rawlinson, Sir Robert (1810-1898), civil enginemmtered employ of Jesse Hartley [q.v.], 1836;fchie
engineer under the Bridgewater trust, 1843-7; io&peunder the Public Health Act, 1848; chief emgiring
inspector to local government board, 1848-88; tedaghnitary commission, and sent by the governrteeséat
of war in Crimea, 1855; knighted, 1894; publishechinical works and reportS€oncise DNBp.1089.
Rawlinson was a supporter of Chadwick’s views.
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ChadwicK®” who asked if the sewage delivered on the farm iwas state of putridity, or
whether it was distributed fresh. Carpenter reptleat in theory it was delivered fresh, but
unfortunately they had many badly constructed sewEhne result was that the sewage was
not always as fresh as it should be. Chadwick sstgdethat it could be corrected by the re-
adoption of a new system of self-cleansing sewensdwick also enquired if there had lately
been any cases of typhoid in Croydon and what fesh the condition of the drainage at
those points especially. Carpenter replied thatepidemic of typhoid, which arose the
previous year, was most likely caused by the iaterice with the water supply. The water
had been delivered containing typhoid matter, amdiraber of cases of fever had occurred.
The excreta of the patients found its way into saithe badly constructed sewers, and the
gases arising unfortunately found their way intonecof the houses, which were built by
speculative builders and not constructed as theytoto be. Wherever typhoid cases were
found there was some defect in the sewer arrangeimgnvhich gases found their way into
houses or into the water supply or bdth.

Later, on 14 November 1876, Carpenter wrote arléttéhe Society of Arts about the
previous year's financial statement of the Beddingtsewage farm. The statement
highlighted a deficit of £1,505 between receiptd payments. By deducting the valuation of
the farm, this deficit could be reduced to £1,03arpenter pointed that an enormous rental
was paid for more than 400 acres out of the 466sa@nd that £500 was charged against the

farm on account of the freehold land, which belahtpethe parish®

107 Up to this time Carpenter had only written onéeleto Chadwick, on 27 Sept 1869, concerning the
Beddington Sewage Farm.
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EDWIN CHADWICK
Carpenter and Chadwick both attended the Annualf@sses of the National Association
for the Promotion of Social Science, the SocietyAdk and, later, the Sanitary Institute of
Great Britain. In his letter to Chadwick, dated 3éptember 1869, Carpenter thanked
Chadwick for his kind and encouraging note and,saidish you could have taken part in
the proceedings, as something will be wanting ifi yoe not there.® We are not told
where these proceedings were or any details albeupaper. However, we do know that
Carpenter gave his first paper on 2 October 186%héo National Association of Social
Science Congress at Bristol, which was entitledr te Physiological and Medical aspect of
Sewage Irrigation®? It is highly likely that Carpenter was referring this Congress, as
Chadwick and Carpenter were both members of Coohtlle Health Section of the National
Association for the Promotion of Social Science amere both interested in sewage
irrigation. Carpenter’s letter discussed three assunamely water supplies, the Beddington
Sewage Works and Westall's quarterly mortality eéablWith reference to the Beddington
sewage works Carpenter wrote:
The Beddington Farm is not carried on at all to gatisfaction and next March it will
be decided upon by the Board by lapse of timeghed expiring and | believe it will
not be renewed to Mr Marriage but retained in taads of a manager whose object
will be to work it with entire reference to its #@my state on the principles
enunciated in my paper as necessary for the pregoatary state of a sewage farm

without reference to the pecuniary return. | bedighe latter will be secured by it

110 Chadwick papers, box 444, 27 September 1869.
LITNAPSS18609, vol. xiii, p.488.



more effectively than is at present. Our great fisito avoid the formation of marshy

spots upon the ground otherwise as you pertinsuaiiynise we should get diseasé.

At the 1871 annual conference of the National Asdmn for the Promotion of
Social Science, the subject of removal and utibsatof sewage was on the agenda.
Chadwick joined in the discussion afterwards, ad the cheapest mode of removal was by
water, which arrested decomposition and carriecséveage away most completel{? With
reference to health Chadwick went on to say:

In England we had a good test of the water clogstem, as water closets were

brought into prison cells. As a rule, no class efspns, have so high a degree of

health as prisoners. The death rate was reducalotat three to four per 1000. It was
lamentable at this time that the distinction shoutd be understood between a self-

cleansing sewer, and one, which allows the deposaccumulate. And there was a

further distinction between sewage fresh and sevpaged. Nothing could be more

important than this distinction. If anybody going & water closet perceives a foul

smell he may be satisfied that the sewage is‘Had.

Sewage Farm competition

In 1880 a Sewage Farm Competition took place aedMiansion House Committee, in
connection with the London International Exhibitiah the Royal Agricultural Society,
offered two prizes, each to the value of £100,h® best-managed farms in England and
Wales. There were three judges, and unfortunatelZfoydon, one was Latham. Class | was
for the best managed sewage farm utilizing the geved less than 20,000 people, and Class

Il for sewage farms for over 20,000 people. Croyaas entered in the Class Il category

112 Chadwick papers, box 444, 27 September 1869.
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together with Birmingham, Doncaster, Reading andnhi@gton.!'® Bearing in mind the
management problems at Beddington and Latham’dyhigitical comments in 1876 to the
Society of Arts about the farm, it is not surprgsihat Croydon failed miserably. Leamington
won in Class Il and the judges recommended a sepope to Doncaster, with Birmingham
highly commended. Th€roydon Chroniclesummed up the mood and wrote, “If there had
been a prize for the farm in the worst conditiowdtuld have had a much better chanéé®”
Carpenter must have been dismayed by these ewwrmisyet despite all these setbacks he

would later put the Farm on to the Internationagst

Visits to the Farm

By November 1871 it had been announced at the LBoald of Health that the Rivers’
Pollution Commissioners were to visit BeddingtonmkaThe Croydon Advertisereported,
“The Chairman observed that the Royal Commissiohatsmade many elaborate reports on
the subject, and were almost unanimous in their gendation of the system for the
disposition of sewage by means of irrigation. (Héaar) "1’

Other visits to Beddington Farm took place, and 1th June 1875 Carpenter
entertained 200 scientists when it was recordettiigaweather was exceedingly stormy and
the luncheon tent was wrecked. T@wydon Chroniclaemarked:

Dr Carpenter who, we might say, has to an exteherited the kingdom of

Beddington, or rather its farm, gave a sumptuoypsbpared feast to a number of

guests, invited for the express purpose of prowmghe best of his ability that

irrigation was the cheapest system and best fordibgosal of town sewage; that

sewage-grown crops are not injurious to cattle;t tadjacent property is not

115 Croydon Chronicle7 February 1880.
116 Croydon Chronicle19 June 1880. The delay was due to full repatsdocompiled on all the farms.
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deteriorated in value by the presence of the itiogafarm, and that the health of the

neighbouring district bears favourable comparisath wthers far removed.
The guests included many influential members of tHeuses of Parliament, and
representatives of Local Boards who were learnimg $ecret of sewage farming. The
Croydon Chroniclethen went on to say, “We in Croydon have paid veearly for the
materials out of which the experiments have beedenaad which Dr Carpenter’s guests are
to profit from. But having paid the bill we are petted to gaze with admiration on the
purchase and bid others admire our enterprid&Carpenter later wrote to tf&MJ about the
Croydon Sewage Farm, and said “I have to thank fgouyour impartial review of the
inspection of Beddington Sewage Farm and may tefehe visit by the scientists already
mentioned.” Carpenter pointed out that the annuwaoants only showed receipts and
expenditure, and did not show any of the items ¢eirfan-exhausted improvements’ such as
making fences, roads and building cow houses. Hetlsat until a seven-years account could
be published together it was not possible to shdalance on the right side? Later, on 20
June 1877, Carpenter showed a class of studemtsTThmmas’s around Beddington Farm, as
he was Lecturer in Public Health at Thomas's attihie.

In 1877 Carpenter wrote to Chadwick, inviting hand a friend to lunch, with a
chance to visit the Beddington sewage farm. InS&a Barpenter pointed out to Chadwick the
farm balance sheet he had delivered at the Soofefyts Sewage Conference the previous
week!?% He wrote another letter to Chadwick on 4 SeptemB&7 and included a reply to a
guestion about the sewage farm:

In answer to your question regarding the sludge simply strained out by a strainer

and the crude sewage allowed to go on the landnae.oThe faecal balls and

coprolotics and other rubbish, which is collectédha filter house is mixed with the

118 Croydon Chronicle19 June 1875.
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dustbin refuse and left to putrefy at the filterriam It is a nuisance with its removal.
It is sold at 2s 6d a load, which is quite as mashit is worth. The load being a

cartload, as much as one can take atfay.

1881 International Medical Congress

1881 was the year of the International Medical Gesg, held in London which Sakula has
said, “was arguably the greatest and most histogdical congress ever held?? Carpenter
appears in a large group portrsit.He predictably read a paper to the Congress oe ‘Th
Utilisation of Town Sewage by Surface Irrigationeitg the experiences gained at
Beddington Sewage Farrit* He also invited 200 members of the Internationaididal
Congress to visit the Beddington Farm. Tr@ydon Chroniclaeported: “They consisted of
representatives of every nation and languaéeThe Croydon Guardianwrote, “It was
important because it afforded the only opportunityurnishing for discussion a subject with
practical illustration.” The article continued, ‘Fpecial train had conveyed the members from
Victoria Station to Beddington, where carriages itagathem, and in these the company rode
over the farm, alighting at the various points wtierest, and journeying on, watching the
process of irrigation to the outfall into the Wamdivhere the water, in effluent state, is
discharged, and flows to regions unknown.” In tiszdssions that followed, one gentleman
from Buenos Aires had come to gain what informatiercould about the disposal of sewage

in a city of 300,000 persons. Others came from Wm#ed States, South Australia and

121 Chadwick papers, box 444, 4 Sept 1877. In thisl&arpenter told Chadwick that he had given atsho
course of lectures on public health to the studanihomas’s and that they were to be publishedtinok by
Simpkin and Marshall. Carpenter promised Chadwick@y when the book was printed.
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Medical History 1982, 26: 183-90. Forty-three medically qualifiadies from different countries were
excluded from the meetings of the Congress bedhasewere women.
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European towns!?® Carpenter provided lunch for the guests in thegdahall of the

Beddington Asylum nearby. THeroydon Chroniclenoted, “Thepiece de resistanceas a

noble baron of beef weighing 110 Ibs, the animabwhd been butchered to make a medical

holiday having passed its uneventful life in eatrgg grass on the farm.” At the end of the

proceedings Carpenter proposed the health of tlsgovs, associating with the toast the

names of Bishop Tufnell and Chadwick. The followthgn appeared i@roydon Chronicle
Mr Chadwick, in replying said he wished to have dpportunity of exhibiting the
progress that had been made in this place in Croyitlevas nearly the first place the
Local Government Board, of which he was chief maldafficer, had to deal with,
and at that time the death rate of the parish wasething like twenty-eight in the
thousand. But what had sanitary science done itydord? It had reduced the death
rate from twenty-eight to as low as fourteen in tth@usand. This was an example of
what sanitary science had achieved by rudimentaean®s, which were further
improvable.

The article continued and reported Chadwick asgpyi
The elements of sanitary science were so very inetiiat sanitary scientists could
undertake to achieve grand results. At presentéath rate in London was twenty-
two in the thousand, but he (Mr Chadwick) believedas possible to reduce it to
seventeen in the thousand or less. Those presdragden an example of what could
be done and they might, by applying the same simpieciples, in time achieve
results. They might reduce the mortality by ond.{@heers)-?

The Croydon Chroniclesummed the day up when it wrote in its Editorialhe fame of the

Croydon sewage farm, and of Dr Carpenter, will peead in almost every corner of the

civilized world. Before the visitors left nearlylaf them shook hands with the Doctor,

126 Croydon Guardian13 August 1881.
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whose liberality in defraying the cost of a spedrain, and providing carriages and lunch,
was thoroughly appreciated-®

On 27 August 1881 Carpenter wrote to Chadwick ardosed a paper with a list of
those present at the luncheon. Carpenter notetat* deveral Frenchmen were present.”
Carpenter continued, “we are much as when youedsits, our mortality could easily be
reduced to 10. We ought to have a MOH who couldicoally inspect our lower class of
house.”?®

The feasibility of Carpenter buying the farm wassed in June 1887, when the
following headingappeared in th€roydon Chronicle‘Dr Carpenter Proposes to take over
the Beddington Sewage Farnd®® This came about following a letter Carpenter haitten
to the Town Clerk, which had been read publicly ameeting of the Croydon Town Council
and without Carpenter’s consent. The following wE€akpenter wrote a letter to tieoydon
Chronicleand asked if they could publish a reply that he watten to the Town Clerk. The
letter said, “I am much obliged to your courtesyseénding me a copy of a part of the report
of the Farm Committee. | protest against the pabiben by the committee without my
consent of a private letter written to a membethef Corporation.” 3! Carpenter continued,
“However, | shall not complain of its publicatioas it will show the Corporation that | am
not afraid to put £20,000 of my own capital inte farm, as | feel certain that | should gain a
good £5,000 a year by the investment.” Howeverp&ater's offer was never taken up.

Visits to the farm continued, and in July 1888 ater invited two hundred
members of the Association of Sanitary Inspectdr§&ieat Britain, a body whose duties
were described as “onerous and very unpleasane”ptnty included William Corfield and

Louis Parkes. As well as the Beddington Farm thieyp aisited the large dairy farm and
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public baths. A luncheon provided by Carpenter tvalsl in the Small Public Half? Later,
in 1889, an important visitor to Croydon and thel@iagton Sewage Farm was Dr de Pietra
Santa, President of the Societe Francaise de Hygi€arpenter introduced Dr de Pietra
Santa to the Borough Council at a meeting, sayivaj he was one of the most eminent
sanitary engineers on the continent and thoughtgteat privilege for the Corporation to
have his presence on this occasion. In replyG@ra@ydon Chroniclewrote, “Dr de Pietra
Santa said he had great admiration towards Croyalwhhe hoped the town would go on to
prosper. The Council were the Croydon police iramitary sense, and he and others on the
continent fully appreciated the work being donechiarCroydon. (Applause)!®3

In 1891 the Seventh International Congress on Higteok place in London, which
was opened by the Prince of Wales. Carpenter gapaper on Sewage Farmird The
Croydon Chronicleconcluded its report by saying “We congratulatedrpenter upon his
views being so largely reflected at such an impargathering as that now being held in

London.”!3® This was Carpenter's last talk on sewage farmifigrédne died in 1892.
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