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PREFACE

The aim of this
book is to enhance the knowledge of a user who has some basic
knowledge of drainage systems. It is not intended to be a
comprehensive encyclopaedia of drainage systems and their
components. It focuses mainly on below ground domestic drainage. It
assumes some knowledge of building and drainage construction and
practice.

The structure
of Part 2 follows the same pattern throughout. First there is an
introduction which describes the drainage components and their
purpose. Then there is a description about what goes wrong with the
component, how to prove what is wrong and a description of how the
defect may be repaired or remedied. In other words, problem, proof
and remedy.

Testing of
drains is included in Part 3 and the main remedies are suggested
which can be used to unblock stopped up drains and sewers, what
repairs are needed to make the drain functional again.

For the
purposes of this book, meanings of key words are as follows :

A sewer is a waste water disposal pipe that serves more than
one property. A drain is a pipe that serves a single
property. A lateral
drain is a pipe which serves a single property but lies outside
that property’s boundary.

The aim of the
book is to give a working knowledge of solving problems in domestic
and small commercial drainage systems.

References to
grease should be taken as fats, oils and grease (FOG)


 PART 1

 HISTORY

 KEY WORDS
AND PHRASES

Midden -
(originally mydding, of Scandinavian origin, meaning dunghill or
manure heap). The modern definition is a “pit or cesspool where
waste or excrement is allowed to accumulate”.

Miasmic or
miasmatic theory - the belief that people contract disease when
they breathe the bad odours of decay and putrefying excrement.

Earth closet -
a toilet in which earth is used to cover the faeces, often
consisting of a seat placed over a deep hole in the ground inside a
small outdoor building.

Water closet -
a toilet where water is used to wash away the faeces and urine.



INTRODUCTION

Early drainage
systems have been found in Orkney (Skara Brae), the Mesopotamian
Empire (Iraq), India, Crete, Egypt and Palestine, China and
Rome.

In Babylon,
people squatted over an opening in the floor of a small interior
room (was this the first organised indoor toilet?). The waste fell
through the opening into a perforated cesspool under the house made
of baked clay rings. The first drainage pipes were also made in
Babylon as early as 4000BC.

In the Indus
civilization (in what is now Pakistan), bathrooms and latrines were
located next to each other in the home and were connected to the
sewers in the street. Traps were included in drain lines and on
street sewers. Manholes with stone covers were positioned on these
street sewers.

Sitting-type
toilets appeared as early as 2500BC, while archaeological evidence
also confirms the existence of similar toilets in Egypt (2100BC).
These were, however, rudimentary affairs. In Egypt around 500BC
some homes had ‘middens’, where toilets used beds of sand to
contain waste and servants removed the sand regularly.

Some sewers in
Crete built in 2000BC are still in service today. About 1700BC the
Royal Palace at Knossos could lay claim to the first flush toilet.
It had a latrine with a wooden seat on the ground floor and a water
reservoir on the roof with four separate drainage systems that
emptied into the great sewers constructed of stone.

Sewers in
Athens in 300BC delivered storm water and human waste to a
collection basin outside the town and brick lined conduits led the
storm water and sewage to the fields to irrigate and feed fruit
orchards and field crops (this still happens today in some
countries, e.g. Pakistan).

The most
widespread evidence of early drainage systems is, however, from the
Roman Empire. In Rome, public bath-cum-toilets were well developed
with holes in the floor above flowing water. This involved complex
drainage systems, but, despite public latrines, much sewage was
thrown into the street and street washing was common. Sewage ended
in up in rivers such as the Tiber in Rome itself. The first sewers
were built between 800BC and 735BC. One, called the Cloaca Maxima,
is one of the largest of the ancient sewers still in use. It was
designed to carry off the surface water, and otherwise provide
drainage for the entire city.

Once the Roman
Empire fell there was little progress in sanitation. Indeed there
is little evidence that there was any serious attempt at the
control of sewage and human waste until the 1800s in Western
Europe. This was despite the fact that simple privies have one
obvious disadvantage: until emptied or covered, human waste
accumulates causing an abominable stench.

The practice of
placing cesspools under the floor (as in Babylon), continued in
castles and led to some tragedies. In the Palace of Efurt, the
floor of the main hall collapsed and many of the dinner guests
drowned. Where progress was made, it was generally as a result of
efforts to combat disease. A series of cholera epidemics throughout
Europe led to the construction of many comprehensive sewerage
systems.

London’s early
sewers were basically open ditches and natural watercourses. The
ditches were at a gradient to convey waste to the Thames. At this
time, the rivers of the Thames, Fleet and Walbrook were little more
than open sewers, the Thames the most foul of all. By the early
1700s, virtually all houses in London had a cesspit beneath them.
You can imagine the smell! Methane was also produced and several
houses were destroyed by explosions.

Pressure on
building space resulted in tenement buildings several stories high.
These buildings were erected in long rows, back to back, containing
tiny rooms with little or no ventilation. Dank and putrid latrines,
if any, were on the ground floor. Human waste was stored in a glass
urinal or metal chamber until filled and then usually disposed of
by throwing the contents out of the windows.

Good manners prescribed warning unwary pedestrians that a
shower was on its way. Thus the cry, adapted from the French
“Gardez l’eau” (then pronounced “Gardy-loo”, meaning “Watch out for the
water!”) would echo up and down the streets. Over time it evolved
into English slang for the toilet: the loo.

The industrial
revolution in this country resulted in the movement of large
sections of the population from the countryside to the cities and
towns. Consequently, a major sanitation problem resulted. This
additional population produced large amounts of waste, including
excrement, within a small geographical area. People also needed an
adequate clean water supply. By the 1800s there were major problems
with sanitation in the cities, overflowing cesspits and middens,
sewage running down the streets and people trying to draw drinking
water out of contaminated wells. Between 1831 and 1866 there were
four cholera epidemics during which over 35,000 people died, but it
was not until the third epidemic (1853/4) that cholera was linked
to the water supply. It became clear that something had to be done
about it.

The 1841 census
showed that there were 270,000 houses in Central London, most of
which would have had cesspits which, more often than not,
overflowed with the waste eventually finding its way into the
river. This was exacerbated by the rapid increase in the use of the
water closet and the requirement in the Metropolitan Building Acts
1844 & 1847 that all new buildings should be connected to the
common sewers. This meant that more and more waste from the
population of London went directly into the river untreated and, by
1849, fish had disappeared from the tidal Thames.

MIASMIC
THEORY

The belief persisted throughout much of the
19th century that smells and foul air caused disease, the so-called
Miasmic Theory. As a result of this belief, and to avoid the
possibility of contracting disease through breathing the bad odours
associated with putrefying excrement, it was considered essential
that water closets and their associated drainage systems possess
some form of ‘trap’ providing a liquid seal.

The theory
itself was clearly propounded in an influential publication in 1844
and it would take years of patient medical research and
investigation before it could be refuted. In the meantime, the
belief that diseases such as cholera were air-borne, rather than
being transmitted through water, hindered subsequent attempts to
improve the water supply and sanitation.

According to
Edwin Chadwick (see below), when giving evidence before a
Parliamentary Committee in 1846, “all smell is disease”. Despite
the subsequent work of Robert Koch (who first identified the
cholera bacillus) and Louis Pasteur, proving the existence of
water-borne organisms, Chadwick went to his grave in 1890 a firm
believer in the Miasmic Theory, as did Florence Nightingale (who
did not die until 1910).

THE GREAT
STINK

In London during the first half of the
19th century the Thames remained an open sewer. Complaints had been
made for years regarding the state of the river; however, the
heatwave conditions experienced during the summer of 1858 brought
matters to a head. This was the year of the so-called “Great
Stink”. Many sewers and watercourses could only drain into the
river at low tide and the river did not have enough flow to carry
the sewage out to sea. The incoming tide pushed the sewage back up
the river.

The river at this stage was described as resembling a “pale
brown fluid”. Such was the overpowering smell from the Thames
during 1858 that the curtains of the House of Commons were soaked
in chloride of lime in a vain attempt to protect the sensitivities
of Members of Parliament, while tons of
chalk, lime and carbolic acid were emptied into the river in an
effort to control the awful smell; but all to no
effect. It is no surprise that a bill was
rushed through Parliament, and became law in 18 days, to provide
more money to construct a massive new sewerage system for London.
Various schemes to deal with the sewage were considered including
pneumatic schemes, hydraulic schemes, and schemes which involved
filling barges and dumping it at sea.

It was finally
decided that gravity flow sewers were the answer. A smooth surface
and an adequate gradient were found to be necessary for a good
sewage flow through a pipe. The new London sewers were oval or egg
shaped which was the best shape for combined storm and foul water.
They were built with bricks and were also large enough for a person
to walk through and clean them. Clay pipes were used for ‘feeder’
sewers and drains.

EARTH
CLOSET

A toilet in
which earth is used to cover the faeces, often consisting of a seat
placed over a deep hole in the ground inside a small outdoor
building. The bottom had a trap door which opened to allow the
waste to fall into a cesspool or cesspit. Initially soil or earth
was used to take the excreta and later ash from fires was used as
the collection medium.

Interest in earth closets was revived in the
mid-19th century when some disquiet was expressed at the proposals to
construct large ‘interceptor’ sewers in London. One prominent
social reformer complained in 1851 of “the folly, not to say
wickedness” of discharging liquid sewage into the Thames.
Associated with this was the consideration that the value of human
waste as a fertilizer was being ignored.

The most
prominent advocate of the ‘dry closet’ system was the Reverend
Henry Moule (1801-1880) who patented a device in 1860 which used
dry and sifted earth to convert the human waste into manure. In
areas lacking access to sewers or a piped water supply (which was
essential for water closets), his device was widely used.

WATER
CLOSET

A toilet where
water is used to wash away the faeces and urine. This often
consists of a seat and a bowl inside a small room in the house. The
water flushes the excreta through a trap into a gravity flow
drainage system.

IMPORTANT
PEOPLE IN THE DEVELOPMENT OF SANITATION IN GREAT BRITAIN

Dr. John Snow
(1813-1858)

Snow was born
in York, and apprenticed to a surgeon in Newcastle. By 1843, Snow
was practising at 54, Frith Street, Soho in London. An early
proponent of anaesthetics, Snow administered chloroform to Queen
Victoria in 1853 for the birth of Prince Leopold.

The following
year a cholera epidemic raged across Europe. In London, one
devastating outbreak at the beginning of September claimed the
lives of over 500 people in just ten days. The search for the cure
and the cause was intense, but no one seemed able to stop the
insidious epidemic.

Dr Snow had
observed cholera first-hand in 1831, following an outbreak in
Sunderland, but it was only 17 years later, in 1848-1849, that he
developed a new theory for the route of cholera transmission.
Contrary to the prevailing belief, the Miasmic Theory, Snow argued
that cholera was a disease of the gut and that the causal agent
must enter through the mouth and then multiply within the gut of
the sufferer, subsequently spreading to others. Dr Snow reasoned
that broad transmission of cholera had to be due to drinking
contaminated water.

In September
1854, when Dr Snow was called on to examine the causes of the
cholera epidemic around Soho, he looked immediately to the water
supply. The cause according to his theory had to be a contaminated
pump or well, rather than a problem with the general water supply.
He discovered that while there were five water pumps in the
neighbourhood, most of the deaths took place near the pump on Broad
Street. On further investigation he discovered that among the
deaths of people situated farther from the Broad Street pump, half
of the deceased preferred the water from the Broad Street pump to
their nearer pump, and another third attended school near the pump.
On presentation of his findings to community leaders, the handle of
the Broad Street pump was removed, and the epidemic quickly
subsided. Further investigation of the well discovered that a sewer
pipe underground was leaking raw sewage into the drinking water of
the Broad Street pump.

Sir Edwin
Chadwick (1800-1890)

A social
reformer, born in Manchester, who campaigned throughout his career
to improve sanitary provision in Britain, Chadwick, who trained as
a barrister, contributed to a report in 1834 which led to
legislation covering the national supervision of health, safety and
social problems. He later brought before Parliament the Public
Health Act of 1848, which enshrined the principle that health care
should be administered at a local level. His most important written
work was perhaps the ‘Report ... on an inquiry into the Sanitary
Conditions of the Labouring Population of Great Britain’
(1842).

Chadwick was
renowned for being awkward, arrogant, pompous and bombastic with a
talent for antagonising those he worked with. So deleterious was
his influence that, in 1849, Chadwick had to be removed by the Home
Secretary from the Sewers Commission, “to allow that body to
function”.
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