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Summary
The recent outbreak of a newly emergent coronavirus in China has prompted
concerns of the risks it poses to water industry operations. Information available so
far has indicated that person to person transmission through contact with respiratory
droplets is the predominant route of infection. Limited evidence suggests the virus
can be shed in the faeces although it does not appear a significant feature of
infection. The virus may be present, therefore, in sewage although it is expected to
be considerably dispersed and pose little additional risk to wastewater operations.
Following good hygiene practice for working in contact with sewage would be
sufficiently protective to minimise any potential for exposure to the virus. The
occurrence of more widespread and sustained transmission in the UK, could pose a
risk to water company staff (e.g. samplers, domestic water efficiency auditors,
byelaw’s inspectors, plumbers) visiting customer properties. As a precautionary
measure, water companies should provide guidance for managing this particular risk.
The virus does not appear to survive well in the environment and can be eliminated
very effectively by water treatment, especially chlorination, and would pose a very
minimal risk through drinking water.
1.0

Introduction

In December, 2019, a series of pneumonia cases of unknown cause emerged in
Wuhan, Hubei, China, with clinical presentations greatly resembling viral pneumonia.
Genome sequencing of viruses present in the respiratory tract of infected individuals
indicated the causative agent to be a novel coronavirus, which was named 2019
novel coronavirus (2019-nCoV). Subsequently (11th February 2020), the disease was
renamed by the World Health Organization (WHO) as Covid-19.
Early on, individuals working at a seafood and wild-animal market were suspected of
being first infected by the virus. Subsequently, person to person transmission has
been shown to occur. So far (11th February 2020), 43,108 confirmed cases of
infection have been reported, of which 42,644 were within mainland China. While the
proportion of infections that progress to acute respiratory disease remains unclear,
the total number of deaths currently stands at 1,018 individuals. Over 95% of all
deaths have occurred in Hubei province in the Wuhan region of China.
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It is highly likely that the transmissibility of 2019-nCoV is sufficient to support
sustained human transmission, depending on the extent of control measures being
implemented by international and national health authorities. On January 30th, 2020,
the International Health Regulations Emergency Committee of the World Health
Organization declared the outbreak a “public health emergency of international
concern.
In the UK, the incidence or transmission of novel Coronavirus has been declared to
constitute a serious and imminent threat to public health. Consequently, the Health
Protection (Coronavirus) Regulations 2020 have been introduced and came into
force immediately after they were made, although they apply only to England. The
measures outlined in these regulations were considered as an effective means of
delaying or preventing further transmission of the virus.
The objective of this Briefing Note is to provide water companies with an assessment
of the risks posed by the 2019-nCoV to their operations. This note summarises the
information publically available (as of 12/02/2020) on the causal agent of this
disease, symptoms of illness and fate and behaviour of the virus in the environment,
including susceptible to disinfection. Consideration has been given to the
occupational risk posed to water industry workers and a qualitative assessment of
the risk has been performed
It is likely that more information will emerge on the virus and the infection rate may
increase in the UK. Consequently, it may become necessary to revise this risk
assessment and further updates of this briefing note will be produced as appropriate.
2.0

Description of the virus

Coronaviruses (CoVs) are large, enveloped, positive-strand RNA viruses that can be
divided into 4 genera: alpha, beta, delta and gamma, of which only alpha and beta
CoVs are known to infect humans. Human coronaviruses (HCoV-229E, HCoVOC43, HCoV-NL63 and HCoV-HKU1) are endemic globally and account for around
10% to 30% of upper respiratory tract infections in adults.
The two other strains of human coronaviruses are Severe Acute Respiratory
Syndrome coronavirus (SARS-CoV) and Middle East Respiratory Syndrome
coronavirus (MERS-CoV). SARS-CoV was the causal agent of the severe acute
respiratory syndrome outbreaks in 2002 and 2003 in Guangdong Province, China
that subsequently spread to several other countries around the world. MERS-CoV
was the virus responsible for severe respiratory disease outbreaks in 2012 in the
Middle East. The later virus continues to circulate but cases appear confined to the
Arabian Peninsula. The natural reservoir of MERS-CoV is presumed to be bats, yet
human transmission has primarily been attributed to an intermediate host, the
dromedary camel.
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Sequence analysis of the genome of the 2019-nCoV places the virus in the
subgenus Sarbecovirus of the Betacoronavirus genus. Analysis of the genomes of
this virus, obtained from several different patient sources, has indicated a sequence
similarity greater than 99%. No evidence of viral mutation has been found so far.
The 2019-nCoV has been shown to be closely related (with 88% similarity) to two
bat-derived severe acute respiratory syndrome (SARS)-like coronaviruses, bat-SLCoVZC45 and bat-SL-CoVZXC21, collected in 2018 in Zhoushan, eastern China.
The 2019-nCoV has been shown to be sufficiently divergent from SARS-CoV (about
79% similarity) and MERS-CoV (about 50% similarity) to be considered a new
human-infecting species.
Whilst 2019-nCoV has a high similarity with coronaviruses from bats, there have
been suggestions that transmission to humans has occurred through an intermediate
host. The most likely candidate appears to be pangolins as genome sequences of
their coronaviruses have been shown to be 99% identical to 2019-nCoV from
patients.
3.0

Clinical Manifestations

There are a limited number of reports that describe the clinical presentation of
symptoms in patients with confirmed 2019-nCoV infection and most of these have
been derived from examination of hospitalised patients with pneumonia. The 2019nCoV seems to have relatively low pathogenicity and moderate transmissibility.
Modelling estimates of the case fatality rate (CFR) for 2019-nCoV based on the
number of confirmed cases have been put at between 4% and 8% based on the
preliminary data available. This CFR is lower than for SARS-CoV and considerably
lower than for MERS-CoV.
Current evidence estimates a typical incubation period of five to six days although
symptoms of 2019-nCoV may appear in as few as 2 days or as long as 12 days after
exposure to the virus.
Clinical presentation among reported cases of 2019-nCoV infection varies in severity
from asymptomatic infection or mild illness to severe or fatal illness. Some reports
have suggested the potential for clinical deterioration during the second week of
illness. The whole population is generally susceptible to the virus. The elderly and
those with underlying diseases, however, show more serious conditions after
infection and children and infants can also become infected by the 2019-nCoV.
The fever course among patients with 2019-nCoV infection is not fully understood; it
may be prolonged and intermittent. Frequently reported signs and symptoms include
fever (83–98%), cough (76%–82%), and myalgia or fatigue (11–44%) at illness
onset. Sore throat has also been reported in some patients early in the clinical
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course. Less commonly reported symptoms include sputum production, headache,
haemoptysis (coughing up blood) and diarrhoea.
Risk factors for severe illness are not yet clear, although older patients and those
with underlying chronic medical conditions may be at higher risk for severe illness.
Nearly all reported cases have occurred in adults (median age 59 years). In one
study of 425 patients with pneumonia and confirmed 2019-nCoV infection, 57% were
male. Approximately one-third to one-half of reported patients had underlying
medical comorbidities, including diabetes, hypertension, and cardiovascular disease.
Acute respiratory distress syndrome (ARDS) developed in 17–29% of hospitalized
patients, and secondary infection developed in 10%. Between 23–32% of
hospitalized patients with 2019-nCoV infection required intensive care for respiratory
support. Among hospitalized patients with pneumonia, the case fatality proportion
has been reported as high as 11–15%. However, as this estimate includes onlyhospitalized patients, and therefore may be higher than for the general population.
No specific treatment for 2019-nCoV infection is currently available. Clinical
management includes prompt implementation of recommended infection prevention
and control measures and supportive management of complications, including
advanced organ support if indicated. From current knowledge of the cases, most
patients have a good prognosis, the symptoms of children are relatively mild, and
few patients are in critical condition.
Currently, the approach to this disease is to control the source of infection; use of
personal protection as a precaution to reduce the risk of transmission; and early
diagnosis, isolation, and supportive treatments for affected patients.
A number of resources are available that provide guidance on minimising exposure
to the virus from infected individuals and cleaning areas potentially contaminated by
the virus. These resources are primarily intended for healthcare personnel who are
likely to face greater exposure to the virus. Individuals suspecting themselves of
being infected have been advised to self-isolate for 14 days to reduce the likelihood
of further transmitting the virusi.
4.0

Disease Transmission

The predominant route of transmission appears to be through exposure to
respiratory secretions from close contact (less than 2m) with an infected individual.
This can occur directly through large droplets produced by coughing or sneezing. It
has been proposed that infection can also be acquired indirectly through hand
transfer to the nose, eyes or mouth after touching contaminated inanimate objects or
skin. Typically, with most respiratory viruses, individuals are considered to be most
contagious when they are most symptomatic, although there is some evidence
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indicating spread of the virus from individuals during the incubation period before the
development of visible symptoms.
More recently, reports have emerged of the presence of the virus in faeces raising
the potential for a faecal-oral route of transmission. The evidence suggests,
however, that gastrointestinal illness is not a common feature (approximately 10% of
individuals) of infection by 2019-nCoV. This observation has been derived from a
limited number of case studies and may be subject to revision once more is known
about the clinical course of infection. It has been recognised that squat latrines,
common in China, lacking covers and hands that are not washed thoroughly with
soap and water after use could be responsible for faecal-oral transmission.
5.0

Survival of the virus in the environment and inactivation

There is no data on the fate and behaviour specifically of 2019-nCoV in the
environment. The virus is unable replicate outside living cells and cannot increase in
number in the environment. As a virus possessing an outer envelope, however, it will
not be tolerant of adverse environmental conditions and will be readily susceptible to
inactivation by disinfectants.
A comparative review of the fate and behaviour of 2019-nCoV with other human
coronaviruses has indicated that 2019-nCoV could remain infectious on inanimate
(e.g. metal, glass or plastic) surfaces at room temperature for up to 9 days. At a
temperature of 30°C or more the duration of persistence is shorter.
Coronaviruses infecting bovines and felines are known to survive for 28 days under
a similar temperature.
This review (Kampf 2020) also concluded that 2019-nCoV can be efficiently
inactivated by surface disinfection procedures with 62-71% ethanol, 0.5% hydrogen
peroxide or 0.1% sodium hypochlorite within 1 minute. Other biocidal agents, such
as 0.05-0.2% benzalkonium chloride or 0.02% chlorhexidine digluconate, were less
effective.
6.0

Implications for Wastewater and Drinking Water Treatment

The presence of 2019-nCoV in faeces of infected individuals raises the possibility of
a faecal-oral route of transmission creating a potential occupational risk for
wastewater workers. At this stage, there is a lack of evidence to establish the extent
of this risk beyond a qualitative assessment. In the event of sustained transmission
in the UK where the number of cases is considerably greater than at present, person
to person transmission would be the major route of infection between individuals.
Currently, as only a small number of individuals in the UK are known to be infected
with 2019-nCoV, it would be expected that infectious viruses shed in faeces would
be considerably dispersed in a sewerage system and pose a negligible occupational
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risk for wastewater workers. Following good hygiene practice when working on
sewerage systems and at wastewater treatment works would provide effective
protection against exposure to the virus.
The current strategy to quarantine suspected cases in dedicated facilities for 14 days
may increase the virus burden in the sewerage system serving the facilities. The
extent of this increase would depend on the number of individuals becoming infected
and the proportion that shed infectious viruses in their faeces. Consequently, this
may pose an elevated risk to occupational health although it is likely to be slight.
Regardless of the route of transmission, water samplers or other staff (e.g. plumbers,
byelaw’s inspectors, domestic water efficiency auditors) visiting customer properties
may be at increased risk where individuals are or maybe infected. This risk is only
likely to be significant where there is sustained transmission of the virus in this
country. Under such circumstances, it would be essential that measures (e.g.
disposable gloves and, if advised, face masks) are taken to prevent exposure to the
viruses from contact with contaminated bodily secretions and inanimate surfaces or
for staff to avoid entering the property unless absolutely necessary. As a
precautionary measure, it would be prudent for water companies to prepare
guidance for employees concerning visits to households.
Drinking water would pose a negligible risk for public health as the virus would be
eliminated very effectively by water treatment, especially chlorination. Any virus,
present in sewage, would be substantially removed by wastewater treatment and
undergo deterioration and loss of infectivity in the environment.
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