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FOREWORD

VTEC/E. coli 0157 is an important public
health challenge in Scotland. It has the
potential to cause large outbreaks, and its
effects can be devastating. It is now more
than 10 years since the Scottish E. coli 0157
Task Force reported to Scottish Ministers,
but in that time the number of annual cases
has remained stubbornly stable, and the
incidence of E. coli 0157 in Scotland is the
highest within the UK.

In 2010, Scottish Ministers decided to
convene a multidisciplinary VTEC/E. coli 0157
Action Group. The group’s main remit has
been to produce an Action Plan for Scotland.
The group brought together all relevant
agencies with expertise and regulatory
responsibilities in controlling potential
sources of human infection.

The Action Plan aims to reduce the number of
infections with VTEC/E. coli 0157 through 86
recommendations attributed to key agencies.
The Action Group adopted a new approach,
using a systematic logical framework to
describe each stage in the pathways of
transmission of the organism from animal

to human case. This has provided strategic
direction for the wide range of key partners
to collaborate on the implementation of
practical recommendations that aim to
reduce the risk of infection based on current
evidence of effectiveness. It also provides

a comprehensive framework that will be
used by the Action plan Group to monitor
compliance with and effectiveness of
interventions to control VTEC/E. coli 0157.
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| am grateful for the support of all
participating agencies, in particular Health
Protection Scotland, who co-ordinated the
drafting of the report, for their efforts. | have
accepted those recommendations which fall
on the Scottish Government to carry out, and |
will be looking to the other agencies involved
to ensure that consistent and effective action
is taken to deliver those actions for which
they are responsible.

Michael Matheson MSP
Minister for Public Health
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EXECUTIVE SUMMARY

Since 2006, laboratory identifications of Escherichia coli E. coli) 0157 infection in Scotland
have remained stubbornly stable at around 240 culture positive cases annually, despite the
publication in 2001 of the joint Scottish Executive/Food Standards Agency (Scotland) E. coli
0157 Task Force Report and its 104 recommendations. During the same period (i.e. 2006-
2012), on average an additional 27 cases of infection with verotoxigenic E. coli (VTEC) of
non-0157 strains, were identified each year by the Scottish E. coli 0157/VTEC Reference
Laboratory (SERL).

Following annual reviews of compliance with Task Force recommendations from 2002
onwards, including extensive reviews in 2007 and 2008, Scottish Ministers decided to convene
a multidisciplinary VTEC/E. coli 0157 Action Group whose main remit has been to produce a
VTEC/E. coli 0157 Action Plan for Scotland. The Action Group’s full Terms of Reference and
membership are in the appendices.

Rather than conducting a further review of Task Force recommendations, this Action Plan uses
a systematic, logical framework to:

Describe the pathways of transmission of VTEC (including both E. coli 0157 and non-0157
strains) from source (colonised animals) to receptor (human case);

Identify the steps in each pathway where new controls might be effective;

Recommend new methods of measuring compliance with both new and existing control
measures, and of evaluating their effectiveness.

Structure of the VTEC/E. coli 0157 Action Plan

Sections Il and IV of this document summarise the events and issues that gave rise to the
Action Plan, and provide a background on VTEC/E. coli 0157 and the challenges it presents for
public health and health protection in Scotland. Section V then explains the logical framework
underpinning the Action Plan.

Section VI provides a summary table of the Action Plan’s 86 recommendations, and the key
agencies to which each recommendation is addressed for implementation. There is an average
of four recommendations for each of the 12 steps identified, ranging between 0 and 16
recommendations per step.
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The number of recommendations does not imply that the agencies responsible for controlling
that step are not already taking action - the criteria for making a recommendation include:

« The importance of the step (i.e. could a failure have severe consequences);
« Whether developments are realistic (i.e. practical and likely to be effective).

Section VII consists of 12 chapters describing the 12 steps identified by the Action Plan’s
logical framework, for transmission of VTEC from source to receptor; and identifies and
recommends controls applicable to each step, and the measures for monitoring compliance
with, and evaluating the effectiveness of, those controls.

Chapters 1-3 focus on controlling the excretion of contaminated faeces by animals colonised
with VTEC, controlling how animal colonisation occurs, and controlling how animal faeces
contaminate the environment. Chapters 4 and 5 address the contamination of untreated or
treated water; and Chapters 6 and 7 address the contamination of untreated or treated food.
Chapters 8, 9 and 10 describe methods for controlling the infection of humans from water,
the environment, animal faeces, and food. Chapters 11 and 12 address the risks from
contaminated human faeces, and how these can infect other humans via food, water, the
environment or directly.

Risk communication and health education are vital to the control of VTEC infection and are
relevant to all steps. The 16 proposals relating to risk communication and health education
are therefore presented in Section VIII. Similarly, the 17 proposals for research and
surveillance may apply to more than one step, and are presented in Section IX.

Key messages

The theme that links the recommendations, is that the key to reducing VTEC infection in
Scotland is hygiene:

On the farm;

In the provision of drinking water supplies;

In food production and processing, and in both commercial and domestic kitchens;
In the countryside;

And in the home.

The more dangerous the environment and the more numerous and vulnerable those exposed
to it, the greater the need for scrupulous hygiene. Risk can never be eliminated, but the key to
its reduction is hygiene.

The main task of a risk communication and health education strategy - which will be crucial
to achieving improved levels of hygiene - will be to change behaviour by improving not only
industry and the public’'s knowledge of risk, but also their attitudes to it.
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INTRODUCTION

Background to the VTEC/E. coli 0157 Action Plan

In 2001 the joint Scottish Executive/Food
Standards Agency (Scotland) Task Force on

E. coli 0157 produced its report! including
104 recommendations to reduce the
incidence and severity of verotoxin-
producing Escherichia coli (VTEC) infections
in Scotland. In 2001, there were 235
reported E. coli 0157 cases in Scotland, and
despite the Task Force's recommendations
the number has remained largely unchanged,
with 234 cases in 20122 Since 2001
incidence rates of E. coli 0157 infection have
remained consistently higher in Scotland than
in other UK countries.

The absence of a decline in cases may
indicate that the Task Force's
recommendations were:

not implemented, or;
implemented but ineffective, or;

implemented and effective, but without
them the number of cases would have
risen, or;

implemented and effective, but the
number of cases represents an irreducible
minimum.

Annual reviews of compliance with Task
Force recommendations were conducted

by the Scottish Government from 2002
onwards, with additional extensive reviews
by Health Protection Scotland (HPS) in 2007,
and by Price Waterhouse Cooper (Pw()

in 2008. These reviews were hampered

by having no power to require responses
from those people or agencies to whom
recommendations had been made: indeed
HPS and PwC concluded that 44 of the
recommendations could not be evaluated,
mainly because their ownership was
unspecified, or the agencies concerned no
longer existed. PwC therefore recommended
that the Scottish Government convene a
VTEC/E. coli 0157 Action Group.

In late 2010 the Scottish Government invited
those agencies deemed most relevant to

the task to nominate members to the Action
Group, which is chaired by Dr Edward Coyle,
Director of Public Health, NHS Fife. The
agencies were those the Scottish Government
had agreed with HPS were the most qualified
to advise on current controls, and on
measuring compliance with, and effectiveness
of, both new and existing control measures.
The agencies nominated their representatives
of choice to the Action Group, whose
members are listed in the appendices.

I http://www.food.gov.uk/multimedia/pdfs/ecolitaskfinreport.pdf

2 Health Protection Scotland/Scottish E. coli 0157/VTEC Reference Laboratory. VTEC in Scotland, 2012. HPS Weekly Report 2013; 47: 218-221.

http://www.documents.hps.scot.nhs.uk/ewr/pdf2013/1326.pdf




The Action Group'’s full Terms of Reference
are in the appendices, but were in essence
to produce a VTEC/E. coli 0157 Action Plan
describing the current epidemiology and
management of VTEC in Scotland and to make
practical recommendations for actions to
reduce the risk of infection to humans. The
Action Plan should address ways to measure
the implementation of its recommendations,
and to evaluate their effectiveness when
implemented.

The approach taken by the Action Group was
to devise a logical framework to underpin a
systematic and consistent consideration of
risks and viable control measures related to
VTEC infection.

The Action Plan therefore addresses the
steps in the pathways of transmission

of VTEC infection from source (colonised
animal) to receptor (human case). It makes
recommendations directed at specific
agencies to reduce the risks at each step,
and to verify where possible, whether the
recommendations have been carried out,
and if so, if they have been effective. Where
recommendations already exist, including
those from previous reports and reviews,
they are addressed in the paragraphs
dealing with the current position (of control
measures, measures of compliance, and
evaluation), but are not restated. The
Action Group felt that to recommend that
agencies do what they have already been
recommended to do would be repetitive
and unhelpful. Recommendations are
therefore for new actions, and are addressed
to agencies according to their specific
responsibilities, or their capacity, for
implementation and evaluation.
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The Action Plan is intended for the action of
those agencies to whom recommendations
are directed, and to other interested bodies
or individuals for information. It is also
intended to aid Scottish Government to
co-ordinate responses by the relevant
agencies in Scotland, with the overall aim of
minimising risk of infection to the Scottish
population.

While the recommendations of the Action
Plan relate to VTEC, some of the preventative
strategies - for example those on reducing
contamination of land for growing food

crops, or of private water supplies - have the
additional benefit of reducing risk from other
pathogens or hazards as well, especially those
of animal origin.

The Action Plan is necessarily a sizeable and
detailed document. While the Action Group
has tried to keep repetition to a minimum,

it is inevitable that some stakeholders will
wish to concentrate on chapters pertinent to
their specific responsibilities. Each chapter
has therefore been written so that it can be
read as a free standing item, and so some
definitions and issues - for example untreated
water - appear in more than one chapter.

The number of recommendations for each
step in the pathway is not a reflection of
deficiencies in the control measures that
already exist. Public water supplies, for
example are extremely safe and current
control measures are highly effective, but
the consequences of any fault with a public
mains supply are potentially very serious,
and so the Action Group believes it should
seize every opportunity to improve what
is already an excellent regime. Similarly
there are steps, such as the exposure of




VTEC/E. coli0157
ACTION PLAN FOR SCOTLAND
2013-2017

the public to contaminated environments,
which undoubtedly pose a risk, but where
opportunities for control - other than risk
communication and scrupulous personal
hygiene - are limited.

As the Action Group was commissioned

to produce the Action Plan on behalf of

the Scottish Government, the agencies
represented on the group therefore endorse
the Action Plan and the implementation of
its recommendations. The Action Plan has
been presented to Scottish Ministers as

the culmination of this phase of the Action
Group’s work, and Ministers have been
asked to respond to the Action Plan and

its recommendations. The Action Group
recognises the obvious implications for the
resources that need to be committed to
implement the Action Plan, and call upon
Scottish Ministers, and the agencies to which
the recommendations are directed, to ensure

that the required resources are provided.

For brevity the plan provides only selected
references. Generally accepted facts and
well known research and legislation are not
referenced, but relevant documents and
papers are included in a bibliography within
this document, and a fuller list of relevant
references is provided online.




BACKGROUND

Escherichia coli0157 and
non-0157 VTEC

E. coli 0157 is the serogroup of verotoxigenic
E. coli (VTEC) most commonly detected in
humans in Scotland and the UK. Health
Protection Scotland (HPS) surveillance data
show that in recent years, verotoxigenic
strains of non-0157 E. coli (non-0157 VTEC)
have also caused significant morbidity in
Scotland. This Action Plan therefore focuses
on E.col/i0157 and non-0157 VTEC. For
simplicity, these are referred to as VTEC,
unless stated otherwise.

Clinical features

Incubation period and infectious dose

The incubation period for VTEC infection is
usually three to four days, seldom less than
one or more than eight, but occasionally

as long as 14. The infectious dose is low,
probably well under 1000 organisms.

Clinical presentation and sequelae

VTEC infection can be asymptomatic, or may
cause a spectrum of illness from mild non-
bloody diarrhoea, through bloody diarrhoea
and haemorrhagic colitis, to haemolytic
uraemic syndrome (HUS), or death. HPS
data show that HUS occurs in 9% of cases in
Scotland, although this proportion is falling?;
it is more likely to develop in children under
16 years old and adults over 60 years old
but can occur in any age group as evidenced
by the outbreak of VTEC 0104 infection

in mainland Europe in 20113. The median
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period for cases continuing to excrete VTEC
is 13-29 days; the maximum excretion period
reported to HPS surveillance exceeds three
months. Pre-symptomatic excretion has also
been identified.

Transmission

The sources and routes of transmission of

E. coli 0157 and non-0157 serogroups

of VTEC appear generally similar, but novel
vehicles of transmission should not be ruled
out for any serogroup.

Animals and the environment

VTEC can colonise the gastro-intestinal tract

of farm and wild animals, especially cattle and
sheep, usually without causing illness. Any
food, environment or water (including surface
or ground water) contaminated by the excreta
of an animal or human is a potential source of
infection. Occupational, as well as recreational,
exposures have been associated with infection.
HPS surveillance and research data show that
17% of all E. coli 0157 outbreaks (1996-20124),
involved farm premises (71% of which involved
private farms, their residents and visitors),

and that contact with farm animal faeces was
the risk factor most strongly associated with
sporadic E. coli 0157 infection.

Food

The surface of meat can become
contaminated during slaughter and
processing. Unpasteurised or inadequately
pasteurised milk, or raw vegetables, may
also be contaminated. Minced or ground

3 Friedrich AW. Enterohaemorrhagic Escherichia coli 0104:H4: are we prepared now? Euro Surveill 2011; 16(31).

http://www.eurosurveillance.org/images/dynamic/EE/V16N31/art19938.pdf.

4 Data for 2012 remain provisional.




beef products pose a particular risk if they
are not cooked properly. Although meat

and dairy products have caused large VTEC
outbreaks in the UK, other food vehicles
identified worldwide include salad leaves,
white radish and other sprouted seeds, and
raw vegetables. Less commonly reported
food vehicles have included unpasteurised
apple juice, fermented sausage and hazelnuts.
HPS data show that in 28% of all E. coli 0157
outbreaks (1996-2012%), the main mode of
transmission was foodborne.

Drinking Water

Sources of drinking water can become
contaminated by VTEC. Although rare in the
developed world, public water treatment
failures can cause large outbreaks. Private
water supplies (PWS) in Scotland, which are
generally in more rural areas, are more likely
to be contaminated with E. coli 0157 than
public supplies. Visitors to rural areas may
be more susceptible to infection than local
residents. HPS data show that 13% of all

12

10

Cases per 100,000 population

E. coli 0157 outbreaks (1996-2012%) involved
PWS, with E. coli 0157 isolated from 17/18
implicated PWS.

Person-to-person

HPS enhanced surveillance shows that
person-to-person (or secondary) spread

of infection with VTEC accounts for about
11% of cases. Secondary spread does not
reqguire direct contact and can be spread via
swimming and paddling pools, environments
and surfaces, such as towels.

Epidemiology

E. coli 0157 is the only serogroup routinely
detected by culture in UK diagnostic
laboratories. Reported incidence varies
between and within UK countries, and is
consistently higher in Scotland (Figure 1) with
an average annual total for the last five years
2008-2102, of 235 cases?. HPS data show
around 15% of infections reported in Scotland
are likely to have been acquired outside

the UK.

|
1984 4‘
1988
1992

1996

2000

2004 _
2008 _
2012

Data outwith Scotland courtesy of Public Health Wales, Public Health Agency (NI) and Public Health England
Data for Wales, N. Ireland and England include verotoxin positive cases only. Data for 2012 are provisional.

Scotland England & Wales
(pre 1992)
— Wales
(1992 onwards) ——— N lreland

England
(1992 onwards)



Almost 50% of cases in Scotland are in
children under 16 years of age. Rates of
infection are highest in children under 5
years, at 15 cases per 100,000 population,
compared with a population average of 4.5
per 100,000. On average 43% of all cases
are hospitalised. Amongst patients with HUS,
85% are under 16 years. Whilst exact cause
of death is often unknown, less than 2% of
patients with E. coli 0157 in Scotland died
following infection. Reports generally peak in
the third quarter of the year. On average 80%
of cases are not part of general outbreaks

(i.e. they are apparently sporadic cases or
single household clusters). Although the
mechanism is complex, geographic differences
in infection rates appear to be related to
cattle and human population densities>.

Microbiology

Most strains of E. coli 0157 are non-sorbitol
fermenting. Diagnostic laboratories therefore
use the absence of sorbitol fermentation to
detect E. coli 0157 (98% of which is VTEC

in Scotland and therefore requires further
laboratory investigation). Only three cases
of sorbitol fermenting (SF) VTEC 0157 were
identified in the UK prior to 2006. In 2006,
the first outbreak of SF VTEC 0157 was
identified in the UK.

It is important to maintain vigilance for
newly emerging strains; routine diagnostic
technigues to detect these may become more
widely available in the future. The significant
characteristic of non-0157 and SF VTEC

is that they are difficult to identify. Once
identified, their public health management is
the same as E. coli 0157.
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Public health management of VTEC
infection in Scotland

Many professionals and organisations have

a role in the public health management of
VTEC, including GPs, hospital staff, NHS
Boards' Health Protection teams (HPTSs), Local
Authorities (LAs), Health Protection Scotland
(HPS), microbiologists, veterinary surgeons
and others. Guidance on the public health
management of VTEC is available elsewhere®.

5 Innocent GT, Mellor DJ, McEwen SA, Reilly WJ, Smallwood J, Locking ME et al. Spatial and temporal epidemiology of sporadic human cases of
Escherichia coli 0157 in Scotland, 1996-1999. Epidemiol Infect 2005; 133: 1033-41.

6 Health Protection Network. Guidance for the Public Health Management of Infection with Verotoxigenic Escherichia coli (Second Edition). HPS, 2013.

http://www.hps.scot.nhs.uk/giz/guidelinedetail.aspx?id=39336.
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I;OGICAL FRAMEWORK OF THE PLAN

For a human case of VTEC infection to occur, the organism must have a source, a pathway of
transmission, and a receptor to be infected. Pathways from colonised animals to the human
case are summarised in Figure 2. ‘Colonisation’ or ‘contamination’ in this document refers to
VTEC colonisation or contamination unless stated otherwise.

Figure 2.

Treated Water +—— Untreated water +— — Untreated Food — Treated Food

t — | | o !
l

[ ]

In this Action Plan, the source of VTEC is important that current legislation and
infection is deemed to be the colonised guidance is followed by those to whom it is
animal, even though the colonised animal addressed, and that the VTEC Action Group
must have become colonised via its food, is alert to new developments which might
drinking water, environment, or the faeces inform future guidance. The Action Plan does
of another colonised animal. Human cases not describe the control measures applicable
can be avoided by removing the source to such steps in detail but concentrates on

or interrupting a step in the pathway. It steps where new action is realistic and may

Human case -«

Direct
Environment




minimise risk of illness. An absence of new
recommendations means that no new actions
were identified. The section on Research
addresses areas where new knowledge
might inform new actions, but where
evidence is currently insufficient for firm
recommendations.

The chapters of this Action Plan therefore:

« Describe the step in the pathway being
addressed (shown in red on each chapter’s
graphic).

Summarise (briefly where the current
position is satisfactory, or not amenable
to change) the current position, and make
recommendations if appropriate, for:
New control measures.
New monitoring of compliance with
control measures.
New evaluation of effectiveness of
appropriately applied new control
measures.

Describe in general terms the issues
relevant to communication and health
education which the Scottish Government
should address in its communications
strategy.

Describe in general terms the issues
relevant to research which the Scottish
Government should address in its research
strategy.
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The ultimate measure of the effectiveness
of control measures for VTEC is a reduction
in the number of human cases but, as the
drivers of infection are many and complex,
changes in case numbers could not be
attributed to any one intervention. For this
reason, we do not propose that the number
of cases reported to national surveillance
in Scotland should be used as a measure of
effectiveness.

It is also possible that there is an irreducible
minimum number of cases despite the
effective application of control measures.

It is still important that every effort is

made to implement all current and newly
recommended control measures.




‘Sjewliue 4o 21jgnd sy} Ag ‘9]q1ssod JaASI3UM JUSWUOIIAUS 3U) JO S3SIN0IIILM

NS JO UOI1RUIWRIUOD 3SIWIUIW 0] 9J2UepINg 31euol1iodoJd apIAoJd pue S3P0D SS3JJE Pue| 1USJIND M3IA3J PINOYS NS v
‘dSM 01Ul SUOI12adsSuUl WOJ) uoiewJojul 8Uipas) oy swsiueydaw
MS pue suoi1dadsul Jo Aduanbau) pue 3dods 3yl apnjdul 01 Adljod 1usuageueul JusWlyd1ed e dojaA3p PIN0YS MS 1Y
JUSWUOJIAUD dY) JO S3IkJ [eWIUR PAjeuUlWRIU0D WO4) J3)eM pajeadiun JO uoijeuiweiuod ay} suijjosauo) - 7 dais
'dnoJn U0V LSTO //0J 'F/231A 3Ul 01 X2eq pasy pue
(3A0Qe 9'¢ UOI1EPUSWLINITY 33S) JUSWUOIIAUS SY] pue S3SJN0JJ31eM JO U0I129104d UO 3duUeping 1UueAa|ad Jaylo
NS pue apo) vv4d3ad 24l Yyiim aoueljdwiod Jo ASAINS Yl JO S3Ulpul 3yl U0 paseq uoi1de axel uayl pinoys ns L€
"JUSWUOJIAUD 3Y] pUB $35JN0JJ31eM JO U0I129104d UO 3dUBPINg 1URA3|3J U310 pue xle a3pn|sS ajes ‘apo)
DVINdAd 'Vd3S ‘DS VV4d3d 9y} Yyiim 3dueljdwod Jo A3AINS Joysdeus e 3xe1apun pinoys ‘OvINdd PUe Vd3S Yiim uosiel| ul ‘0s 9¢
(SMOUYS |ean1jndlige ‘se|es '8'9) v Ue Yllm pPaualsisad aJe 1eyd
S|lewliue 3UIA|OAUI SIUSAS [BUOI1RaIDIa) J31)./210)9Q aJnised Sulies|d Uo adueping NS JO uolleluawa|dwi pue
Sy ‘DS 3UINSSI Y1IM 3duel|dWod JO1IUOW 01 SWIISAS |BUOIIBU USI|JRISa PIN0OYS ‘SaAIIRIUSSaIdaL ¥ UlIM UosIel| Ul ‘DS Gg¢
‘Sjewliue Ag 4o 21jgnd ay1 Ag sdoud pooy JoJ pasn
NS SIUSWUOJIAUD JO UOIIRUIWIRIUOD 3SIWIUIW 0] 32UepPINg 3PIACJd pue S9P0D SS3IJE PuR| 1USJIND MIIA3J PINOYS NS s
X141\ 93PN|S 3JeS ‘B3p0d YV4d3d 3yl ‘89 2oueping 1ueA3|aJ JO uoliedljdde 1294402 AQ
03122104d 3JE JUBWUOJIAUD 3Y1 pUE S3SJN0JJ31EM 1BY1 3JNSUD 01 ‘SaINIUNWUIOD |eJnJ pue Suiulie) 01 JUBAI|3U
SO ‘SN4N 'Vd3s DS (SINO "8'9) SISPIOY3XE]S J3UI0 PUB SNAN 'VdIS ‘SIUSWIYSI|GRIS [BUOIIBINPS [BJN}NDLISE Y}IM 3SIBI| PINOYS DS 983
'Sy 01 UMOUY SallIAlDe
JSH 'SY1'DS  JISY] Sxeul SUOI1dBI1Ie JOISIA [eWIUR 1Y) 94NSUS 01 SaJNSeaw JapPISUod pinoys ‘9SH Yllm uosiel| Ul ‘sy pue NS z€
'SUOIIDeJ1IR JOLISIA Jewiue JoJ Alljigisuodsal
JYS ‘SdH ‘DS ‘ISH 1USWDJ0JUS 3ARY 1Y) SaIDUa8e J0J SU0ISSaS 3ululed) a3ueldie 01 DYS pue SdH ‘DS Yiim Jom pjnoys 3ISH 1€

S9J9k) |ewliue pajeuiwejuod wo.j JUsWwuUolIAUL 3Y) JO uoljeuiwejuod Suljjoauo) - € dais

SVS4 'SINO ‘DS

‘dNoJD UodY £ST0 /0 F/23LA 3Y) 0 ¥Ieq Pas) pue - SPIePUR)S SO dY} Ul PApN[dUL 3G PIN0d UdIYM
- 3201S9AI| 1J0odsueJ] 0} PASN S3|IIYSA JOJ S3I11[128) UOIIIBJUISIP pue SUiSuea|d 31enbape o) e14a1lud dojaAlp
0} S3SN0YJIUSNE|S PUB ‘S1aXJeW ‘SIal|Ney YI01SaAI| UM MJOM PINoUS ‘SYS4 UlIM UOIIRINSUOD Ul ‘SN pue NS

1¢

A139341p JO JUBWUOIAUD 3Y) “49)eM ‘PO0J BIA S9I3B) [eWIUR Pajeujweluod WoJlj Uoijesiuojod jewiue Sujjjoljuo) - Z dais

1J21deyd SIY) Ul SUOIIePUSLILIOIA. OU 3Je 343yl

Ss|ewjue pasiuojod Wo.j S3I3.e) PajeulweIuod Jo uUoilaLdxXa ay) Suijjosuo) - T dais

‘IN



"8UIdAY JOJ TYIS 0] S21L|0SI /j02 "J JO SuUIpJeMIo) 3y} Uo ‘sajduies

SV 43S HOMA SMd 8ulsAjeue Sa1u01eJ0ge| 0] pue Sy 01 SaUl[apINg 3NSSI PINOYS ‘S PUB TY3S Yiim uosiel] ul "4OMA 6'S
SIH3Y ‘91eludoidde se 3ulUlel) JSAISP pue do|sA3p PINOYS pue ‘SpAd 01 ulle|ad ssinp
‘SH3I0D0S YOMA DS AJOINIEIS JI3Y1 JOJ SPI3U 3UlUleIY S3111J0YINE |BI0] SUIWIR1I3P PINOYS SIHIY PUe SHIODJO0S HOMA 3yl DS 8'G
:sa1jddns J91eAn d)eAlld -
"AJ1UN0D ay) SsoJde yoeoddde JO AJUS1SISUOD a4NSUD 01 [BAOWSJ A1IpIgJn) pue Jnojod JoJ pasn
MS $355$920.4d JO 2duPWI0)Jad JO 1USUISSaSSe 3yl UO JJP1S S1I JOJ 2dueping |ewJlol 8UidNpoJd JapIsuod pinoys pS L’S
'SUOISID3P |euolleldado JoJ SIyl JO suonedljdwi ayl Jo pue ‘sajdwies Jaiem aAlisod /jod '3
MS 10 3uldA]l UO suoIe1IWI| pue 2d0ds 3yl JO S|eu0ISSaj04d Ui|eay |e1uaWuodIAUS pue J1jgnd wJiolul p|noys pS 9q
"WDISAS JusWwaseuew
Alllenb pAS a1erudoadde ayl Ul 1N0 18S aJe UOI1edUIIU3PI S3103dS J0J B1US11UD 1Y) 24NSUS PINOYS pue ‘1Joday
32404 XSel ZGTO /j02 'F TOOZ Yl JO €T/ UOI1epUSWIWIOIaY Jad se sajduwes Ja1em Supulp woJy spiepuels
MS 1]02 "3 pue SWJ0J1|02 |B101 3yl JO SaJnjie) 1eadal aJe aJayl aJaym UoIIedUI1uap! $a10ads 1n0 AJJed pinoys pmS GG
‘SI2WNSU0D
01 S10eduwll JNOPO pue 215kl duisiuwiuiw 1s|iym saljddns Jo Alljenb |e2130|01qoJdIuW AJ010eJS11eS 34NSUS 0] ‘Paseq
MS IIUBPIAS pue D1123dS 31IS aJe SWISAS U0IINGISIP Ul saulod 33e401s 18 S|2A3] aUlio|yd 1.yl aJnsua pinoys pS ¥'G
‘Pajleisul
MS  1usawdinba uol1daJuIsSIp Agpuels pue Alnp a1elidoisdde ayl aABY SWIISAS UOI1D3JUISIP || 18U 24NSUD PINOYS MS e
"$195Se [|e 01 paljdde uayl sI AJ1j0d U0I12a4uISIq S1l 1Byl 24NSUd
MS P|NOYS pue 519558 S11 U0 Al14e|D 9AI8 01 SUIBISAS UOI1D3JUISIP SUIISIX3 S11 JO AJO1UdAUL Ue 311dw0d pPINoyYs MS Z'S
1uawdinbs u0I1123JUISIP AQpPURIS pue A1Np J0J Juswaldinbal ayl ()
‘U0I1123JUISIp AJepuodas (D)
‘S9NSSI UOIID3JUISIP UO (ML) SHAOM JUSWIIRSI] J31BAA JO UMOPINYS-01Ne J0J BlIaID)  (Q)
‘0J3U0D UOI1D3JUISIP [enpisal pue |euoliodold mol4  (e)
MS :J0J AJ1j0d |euol1BU 1UD1SISUOD B aulap 01 AJ1|0d UOID3JUISIQ S 3SIA3J PINOUS AS e
:sa1jddns J43)epn dijgnd -
JUDWIUOJIAUD dY) JO J3)eM pajeaJiun ‘s9ddk) jewiue pajeuiweljuod wo.j 19)em pajead) Jo uoljeuiweijuod ayj suljjoiyuo) - g dals
‘(anoge
Tt UOI1BPUSWLIODIIY 93S) dSAA 01Ul SUOI1DadSUl WOoJ) UoIleWwIO Ul SUIPaa) J0J SWSIueydaw pue suoldadsul
YOMA 10 Aduanbal) pue adods Bulpiedal Ad1j0d Juswiageurw JUSWYIIRD 3U] JO SSOUDAIIIDLLD oY) sSasse 01 OMA 7'y
"dnoJn uondv £GTO /02 "3/D3 LA 3yl 01 X2eq pas) pue (aA0ge
Tt UOI1BPUSWLIOIIY 93S) dSAA 01Ul SUOI1DadsuUl WOoJ) Uuoljewojul 8UIlpaal) J0J susiueydaw pue suonodadsul
JOMA 10 Aduanbal] pue adods 3ulpiedas Adljod Juswadeuewd 1USWYI1LI 3yl Uo ssaudoud Joliuow 01 ¥OMA ey




"SMd JO UOID3JUISIP AN JO SSAUSAIIRLR aU)
Uo sJa1auleled Ajljenb Ja1em med JUaJ3JJ1p pue adueUIUIeW JO 1oedWwl ay) Uo SulSeuew a4 ||IM A3y 10aloid

aoma ms 42JeasaJ 3y} U0 dnoJD UoAY LGTO /00 'F/231A 3yl 01 X2BQ Pasy PIN0YS UOISIAIQ AYenO J91eM SuulIad DS 9T's
‘SjusWaA0IdWI

4OMA Alljenb Jaljem JO SUIIS) Ul aWIayds siuesd syl JO SSSUSAIID31I3 3yl Joliuow pjnoys ‘fjleyaq s,ns uo “YOmda G1'G
‘SWISAS uliolluow SUnsIxa Ag 9|geJnseald ag 10U pjnom aoueljdwod 1ey) saJidsueldy

vyOMd 11 11 '9A0Qe PapUSWIWO0IaJ SaJ4NSeaW |0J41U0D [euonippe syl Jo Aue Joliuow 01 spoyiaw AJuspl pinoys ¥YOMd Y1°G

'sal|ddns J1ay) 129104d/aA0adw 0} Moy uo ‘Suljdules
PUR SJUSWISSASSe XSIJ ] WO0J) 3dIAPe aU) UM SUIA|dWod aJe SI3SN/SIaUMO SAMd UdIUM 0} Juaixa ayl  (q)
"9SN Ul SI SMd e 12yl 21jgnd ay) SulWJojul Sa2110U ArjdsIp 0} Way)
YOMA ‘'SHIODO0S  SulinNbas UoIIR[SIS3] YLIM ‘SINIAIIIR [RIDJaWWI0D JO 21jgnd SUIAISS SMd JO SJasN/SIaumo AqQ adueljdwo)  (e)

'SIH3Y ‘ST DS ‘8UIA0JdWI JO SPOYIBW J3PISUOI 0} "YOMA UMM 3JNSUOD PUe ‘SHIODIOS PUe SIHIY Sy UIM 3SIel| Pjnoys NS €1'S
"SJUSWJINDaJ UOIIRIPaJIIR 3Y) IN0CR ST ||e papulwal sey YOMA 1ey) pue uoiielipaJsioe
HOMA a1eludoidde ay) aAey Sa|dwes SMd 9SAjeuR 01 Pa1JRJIIUOD S31J01RJOge] [|B 1ey) WJLU0d pjnoys YOMA Z1'S

*.U1jeay JoJ suonedljdull ay} Uo Sjueua) asiApe
0) pue ‘asea| J1ay) Ul SIy3 JO (S)1UeUa) J1ay) WJojul 0) ‘SAMd B AQ PaAJIS Saljiadoud Jo spiojpue| a4inbay, (q)
"(O3LA £STO-UoU
3pN|aul 0S|e P|NoYs SIYy) ,U0I1I34Ul ZGTO /j02 J JO 3SeI B 0] Juanbasgns 3JIAPe JO UoISIA0Id pue
uo11e311SaAUl pideJ pie 0} ‘SAMd e Ag paljddns saiJadoad Joj awayds uoljelisisal Ajos|ndulod e 21eal),  (e)
:pINOYS NS 18y} asodo.d
NS UdIyMm ‘140day Wea] Juawadeuryy JUspidul Ue WoJ) SUOIBPUSWIWLOIa SUIMO||0) 3U) JOPISUOD PINOYS NS 1T°G

"A1ISJ9AIUN U9PJaQY AQ 42Jeasas JUadaJ WOJ) SUOIIePUIWWOI LM
aul| Ul SMd JO SJasn pue SJaUMO J0J 3pIND UOIILULIOJU|, 3U) M3IA3J PINOUS “YOMA YIIM UOSIel| Ul ‘DS ()
‘SdH pue YOMA ‘SIHIY ‘SY1 YlIM UOI1RINSUOD SUIMO[|04 SaljddNs |[ews Joy suoido Jusawiea.
UO [I1R)3P pUR 98Uk 3] 3SPaJdUl PUB ‘SJUPIdUI SUJIOGI31eM UM SUl[eap UO UOIJeWI0Ul 940U apn|aul
0} (SMd J0J asuodsay pJezeH auJogJalep) [enuein [ed1UUI3L SMd BUl JO TT Uoidas suinepdn ns ()
"SUIR)SAS USR] JO 9dURUSIUIRW PUB UOI1LI3dO ‘UOIIR[|PISUl 123402 J0) Pa3U 3y} pue ‘SI0}ISIA J1ay)
pUe SJasSN pue SIaUMO 01 SMd WO SHSIJ Y}jeay |eipualod ay) Jo ssaualeme SuiAoiduwll Joj SPOYIBN - (B)
:9pN|dUIl PINOYS
AS91041S SIYL 'S1Uauaq Yleay [e1iuanbasuod pue Spd 0} SUaWaA0IdWl SUllSe| PUB [eaJ J3AIRP 0} aWwayds
SIH3Y SJUBJS SMd QU pue SMJ J0J ydroudde Juswia8eurw HSId pue JUSWISSISSe ¥S1J ay) JO Sjyauaq ay) ajowo.ud
‘YOMA ‘Sv1 ‘DS Jay1iny 03 A831ea1s e dojaAap pINoys sjeuoissajold yijeay dijgnd pue ‘YOMA ‘ST uim diysiauiied ur ‘0g 01'S




SIH3Y 'SVSA

"PULJI0JS Ul S3SSaUISNG POO0J JOJ 9dUBPING pue S|elialeul suluie.)
Ul PapPagUIa aJe 9JUepINg UoI1eUIUIRIU0I-SSOJD 3y JO sajdidulid ay) 1ey) aJnsua pjnoys SIHIY pue Sys4

VL

SV 'SVSA

"92UPPINSg UOI1RUIWRIU0I-SS0JD ay) JO sajdidulid ay] JUn0d2e 01Ul 3ye) s|eaidsoy
puUe S3WOY 34B2 ‘S|00YIS JOJ SUOIIeILIIdS SUlla1ed ‘9]gIssod aJaym ‘1ey] a4nsua pPinoys sy pue Sys4

A

SVS4

"dwwes30.d 11pne v 3yl YSnoJdyl malAas Suloguo 0} 123lgns

S| S|0J1U0D UOIRPUILIRIUOD-SSOUD JO UOIRIUSW|dWI 1Byl pue {(quawieal) 1uanbasgns 01 123/gNns 10U Spooy pue
‘SP00J PaleuIwrIUOD Ajellualod UYlog Suljpuey "9'1) Po0) 1Y pue paleasiun/mes Suljpuey sassaulisng sulialed
pue [1B12J JO JUSWISJ04UD T Ul PasIiliolid SI [0J1U0D UOIIRUIWRIUOI-SS04D 3A1129)J9 1BY] 34NSUS PINOYS SVSH

L

SVSH

"PURJ10DS Ul SJ01D3S AJISNPUI JUBAS|3J ||e 0] PR1RUIWIASSIP S| 8dueping
1eU) pUP 32URPINS UOI1RUIWLRIU0I-SS0JD YN VS UO Sululel) a1eridoidde aAladaJ Sy 18y} a4nsua pPjnoys Svs4

1s

JUSWIUOJIIAUD 3y} JO ‘PO0J PajeaJjun ‘sadak) [ewiue pajeulwejuod woJlj pooj pajead) Jo uonjeujweiuod ayl Suljjosuo) - £ dais

SN4N

"dnoJn UoIY £GTO /]0D "J/J3LA 3y) 01 XdBq pas) pue ‘Yim paljdwod 3G 10U AW Sawayds dueinsse Aisnpul
1841 S3A3I[130 SNAN 2J3ym seale Aue AJIIUSPI 01 J01I3S 3dNPOJId Yysad) 3yl yiim Suisiel] JapIsuod pinoys sN4N

89

SVS4

"UOI1RUILIRIUOD DTLA WOJ) 3dnpoud 103104d 0] 9de|d
Ul 9Je saJnseaw aelidoidde 1ey) WJyUod 0] SJ22npoJd 1InJ) pue 3ge1a8aA ysi110S JOo Sulio}iuoul aouel|dulod
U0 9S1249X3 8UlJaY1e8 B1eP S1I JO 3W02IN0 3yl dNoJD UONIY £GTO //0D “F/DILA Ul 01 32eg pas) pjnoys SvsH

L9

SVSH

'SUOIIR|NS3Y QUBISAH
POO4 UlIM 3dUeI|dW0d SUIAJIISA JOJ SJUSWYSIQRISS 18w paAosdde Ul uayelapun Suljduwes |e2180]01goJdiw
|0J1UOD [BI2LJO JO M3IARJ SH JO S}NSaJ 3y} dNoJD UoIdY £STO 1j0D "J/ITLA dU} 03 X2Bg Pad) PINoys SvSH

99

DS 'SVSA

‘dnoJn UoNdY £STO j02 ‘F/IILA dU} 03 ¥eq
P33} pue ‘pPaleaIUN/MEJ PAWNSUOD 3F O} PaPUSIUI SPIIS PAIN0JAS JO UOITRUIWRIUOD DI LA UM PaleId0sse
S)S1J A12JeS P00 aU] 92NPaJ 0] S|0J41U0d Joy Sjesodoud sdojaAap 11 se D3 ay) 14oddns pjnoys NS pue Sys4

G9

DS 'Vd3S 'SVS4

‘M3IA3J 8UIO3UO 01 123[gNS SI uoidNpoJd 1inJ) pue 3|ge1adsA
Ul S915eM D1ue3J0 PajdAdal pue Salnuew JO 3sN 3Jes 3yl Uo aouepingd aJinsus pinoys NS pue vYd3s ‘SysH

v'9

DS

‘s|ewiue Ag Jo 21jgnd ay) Ag Ja1em uoiesiil 4o sdoJd pooy Joj
P3SN SeaJe JO UOI1RUIUIRIUOD 3SIWIUIW 0] 3dUBPINS 3PIACJd pue SIPO0I SS3IIL pue| JUSJIND MIIAJ P|NOYS DS

€9

SVS4

1J0123S 22npoJd Ysad) ay] JO SeaJe |[e SSOJIB UoIleululeluod J31A Suipnidul
SHSIJ [eD180[01G0.JDIUW 8U1|[0J1U0D JOJ 3D110e4d 1530 230Wo4d UYdIym SaAlleIIul 1JoddNns 01 aNUIU0D PINOYS SVSA

9

DS 'SVS4

‘dnoJn U012V £GTO 10 "3/ITLA dU} 03 %2eq
P33} pUP ‘S|0JIU0D Paseq dIIVH pue ad11dedd 21UaISAY POOS JuaWa|duIod 0} SSLIIRI BUIAOQ UO UOI}eUILILIUOD
92PJJNS [B2I80]01C0JDIW 9JNPaJ 0} PI2L 1328| JO 3sn 3yl JwJad 0} sjesodosd N3 1oddns pjNoys NS pue SyS4

19

JUSWUOJIAUD 3Y) JO S3J9.) [eWUR pajeulweiuod Wwo.lj pooyj pajeaiun JO uoneuiweluod ay) Suijjoauo) - 9 dais




‘dnoJn UoNdY £ST0//02 F/JALA dY} 0} ¥Ieq Py pue ‘uoidaul JILA LGT0-UOU JO
UO112UlJJUOD [B2180]0IgoJdIW pides asiuido 0] SPoyIaw 158 ay) 1N0ge SulNUIy] 1Ua.4Jnd Uo 14odaJ e 3j1dwod

SdH 183S  PIN0YS ‘SJ3P|0Y3X LIS 1URAS|DJ 4310 PUB SdH ‘SaAneluasaldal AJoleloge| 211S0Uselp Yyiim UoI1e1jnsuod ul “143s Z11
'SS3UAIII311D S1I BUlleN|eAd J0J pue ‘9dueping sl yiim adueljdwod Sulioliuow
J0J spoyisw AJluspl pjnoys dnoJd siyL "uolldajul DJLA paidadsns Jo jusulagdeueuwl pue sisoudelp AlJes ayl
NS U0 3DIAPE BUIpPIA0ID ‘SN Aj[B123dSa ‘SURIDIUID J40J 3dUePINg |BJIUID 3dNPOoJd 01 dNOJ8 e uoISSIWWOD PjNoys NS TTT
S9J3k} UBWNY P3jeulweiuod Jo UoIIaJIXa 3yl Suljjojauo) - 11 dals
"321042 pawlJojul Ue axew 01 9|ge aJe SJ3WNSU0d aJnsus 0] (S1UeJneisad ul paAlas asoyl 3uipnjaul) puejiods
SV ‘'SvSA Ul 3S00| P|0S $35aayd pasiunaisedun JoJ UolewJojul 3|es Jo 1ulod Jo Aejdsip ayl M3IA3J PINOYS Sy pue Sys4H 10T
OO0} pajeaJ) JO pajeaJiun pajeulweiuod woJaj suewny Jo uoiydajul ayy suijjosuo) - o1 dais
'dnoJn U0y LSTO /02 'F/331A 341 0}
32BQ Pa3) pue (3A0QE €6 UDI1ePUSWIWOIY 935) aU3IBAY |eUOSISd UO 30UBPING pUR UOIIRINPS JO SSOUDAINDSLIS
NS aU1 JO ASAJINS 3y] JO S3UIpuUU 3yl U0 Paseq uol1de ayel1 uayl pinoys dnoln A831e41S suoliediunuwulo) ayL V6
'BUBIBAY |PUOSIAd BIA XSIJ DJLA SUIDNPaJ U0 92URPING pue S|elJalewl uonedinpa
NS) U1|eay JO SSaUBAIII3JJ9 3yl JO ASAJNS 10ySdeus e ayeriapun pinoys dnoldn A3a1e41S suoiediunuwuo) ayl €6
‘dnoJn UoIDY £GTO /02 'F/J31A 93Ul 01 Xdeq pas) pue (dA0Je T'6 UOI1epuswwoday
93S) aUaIZAY |eu0SJad U IDUEPINg pue UONeINP JO uolledljdde pue UoISIA0JD 3yl Ylim 3duel|duwod
NS) 10 ASAJNS 3Y1 JO S3UIpUL 3yl U0 Paseg uoI1de axe1 uayl pjnoys dnodn A3391e41S SUOIIeIIuUNWWOo) 3yl 6
3U3IBAY |euosiad eIA 3SIJ DI LA SUIdDNPaJ UO
DUEPING pue S|elid1ew uollednpa yijeay Jo uoledijdde pue uoisiA0Jd 3yl Ylim aduel|dwod Jo ASAINS 10ysdeus
NS) B 9ye1IapuNn pINoys (I11A U0I1123S 33S) NS AQ PauU3AU0I 3g 01 (DSD) dnoJdn A331e41S SUOIIBDIUNWWOD 3yl 16
S9J9k) |ewue pajeulweIuod WoJdj JO JUSWUOAIAUD Y] WoJ) suewny JO Uoiddsul ay) suljjosyuo) - 6 dais
'SSUSAI1I31J3 JI3Y] JO 91eWI1Ss ue 0s|e 1ng ‘paljdde aJam
SaJnseswl |041U0d YdIym Yiim paads syl JO 91eWw1sa ue Ajuo 10U spnjdul PINOYS Ja1em 3uiyulip paleulweiuod
NS 01 3NP U0NI3JUl DI LA JO SHealgino 3uluawndop s1odad A 1eyl 2Jnsua 01 spJeog yijeaH 1sanbaJd pjnoys ns Z8
"S3I11IA110 JO0PIN0 J43Y10 JO [EUOIIEDNPS ‘|BI2J3WW0D dueliapun sjenplAlpul AQ (SI9AL JO
i3IS SuJNQg WoJd) "8'9) Ja1em |PIUSWIUOIIAUD paleaJdiun JO SUUlIp 3yl 1sulede uluiem aduepingd adnpoJd pjnoys NS 1'8
Ja)eMm pajeaiun Jo Jajem Supjulip pajeaJ) pajeulweiuod woJdy suewny jo uoijdajul 3y} suijjosauo) - g dais
‘PUB|10DS Ul 9dUePINg UOI1RUIWRIU0D-5S04D 3Yl
SVS4 J0 1oeduWl| 3y} JO uOlIEN|eAS S} JO SW0IIN0 3yl dNoJD UONIY £STO /102 'F/D3LA 24l 01 X2eq pas) pjnoys Svs4 9L
"PUB10DS Ul $3ssauisng
SY1 ‘'SH3I0DO0S 1URAS|3J ||B 01 ,SUOI1DRIIIR JOLISIA 18 1DPIUOD [RWIUE WOJA) Yljeay |1 8uljj0J1u0d 0 BUllUdA3Ud, 92110e4d JO
‘SIH3Y DS 9p0D AJISNPUl M3U 3y} 93eUIWISSIP 0} 3NUIIUOI Sy 3By} 94NSuUa 0} SHIODOS PuUe SIHIY UM 3siel| pjnoys DS S'L




SVS4

"SUBYDLIY J1IS3UIOP puUe 8UIJ31LI Ul SJ3|puey PO0J JOJ UOI1eINPa Yljeay SuiAcidwl Jo) Sa1831ea]s
Ul pasiiionid s auaI8AyY puey 1eyl 2JNSU PINOYS ‘SIHIY Se YdNS SJIap|oyadels Jaylo yiim diysiaulied ul ‘Sys

LD

SVS4

"SAAIIRIIIUI Y9 A12JeS PO04 [enuue SUIpN|dUl ‘S3ITIAIIDE UOIIRIIUNUIWOD aUdISAY pooy Ul pajowo.d
9Je |0J1U0D UOI1RUILLIRIUOD SSOUD 3AI1234)8 0] Pea| 1ey) Sad110eid ay] 1ey) a4nsua 0] anuiluod PjNoys SyS4

90

SVS4

"uoldwNSu0d
03 Jolud paJjedaid 2@ pjnoys s1onpoJd 33yl Moy pue ‘J1y Sse paljddns JouU aJe 1ey) 1InJ) pue S3|qe1a8an Ylim
P31LID0SSe SHSIJ [P11U10d 3U] JO PapuUIllaJ 3F 0] 2NUIIUOD SJ3431RD PUR SJBUWINSUOD 1eY) 2JNSUD PINOYS SVSA

G)

SV 'SVSs4

"8UI%002 3JPS U0 DIApE 3j0wo.d
pue ‘s19npoJd 183w PIJUIW PIY00II3pUN YIIM PIILRID0OSSe SHSIJ 3yl 1YS1YSIY 03 anUIIUOD PINOYS ST PUe SvSH

I8,

DS

‘(sadim Jo

S|33 puey |elJa1deg-1iue uo 3ulA|as 1sulede adlApe ulpn|oul) Sulysempuey aAI1294)9 S31N111SUOD 1eym

pue ‘pooJ 3uliedald 4O 3uqulJp ‘BUllE3 940J30 puUe ‘SJUSWUOIIAUD [BJNJ pue [ewiue Ylim 10 1u0d Jalje 3ulysem
puey Jo aouepodwi 3yl ‘U3Jp|Iyd JO UOISIAISANS UO 3JIAPE :3pN|dUl PINOYS SIY] :S3S0U00Z J3Y10 WOJS XSIU
9JNpaJ 01 d|ay 0s|e Aew Ydiym ‘sysis J31A In0ge d1jgnd 3yl JoJ S32JN0S3J pue uoilewojul dojaAap pinoys NS

€J

SN4AN ‘DS

‘pUB| PazeJ3 A|aAISURIUI/a4NISed JO SN |PUOIIRIIRI PUB 0] SS3IJL
U0 21jgnd 3y} pue SJaUMOpUR| UM UOIIeIIUNWIWOD Ul PRJIA0D 348 SYSII DT LA 2JNSUS PINOYS SN4N UM DS

a

DS

"dnoJn U0y £GT0//02 'F/D31A
31 01 M2eq pas) pue ‘salouage A3X 3yl ||e SUIA|OAUL DT LA J40) AB31eJ41S UOIILIIUNWWIOD SAISUSY3JdW0D
e JO uonejuswsa|dwl syl uoddns pue dojaAap 01 dnodn A331eJ1S SUOIIBDIUNWIWOD B 3USAUOD PjNoYs NS

10

DS

219 SOWOY 348D ‘S31J3SINU ‘S9Sed PaWIU0d JO S3IPNIS |r123dS JO ‘ST JO SIdH ‘1JP1S SHN

3UI| JUOJJ JO "8'9 SASAINS [RUOISLIIO0 () JO ‘JeWIO) [PUOIIRU B UISN Paysi|gnd pue palda||od aq p|nod ey} eiep
[220] SUISIXa AU (R) Jayll9 SUISN ‘A|193JIP JO JUSWUOIIAUS U] J91M ‘POOJ BIA S3038) URPWNY P1eulWeiuod
W0JJ SUOIIIRJUI URWINY JUAJD 0] SSSUIAIIDSLIS SUlleN|eAS JOJ SUOIIO 3y 918813SaAUI PINOYS NS

ccl

DS

219 ‘SAWOY 3JBD ‘S31I3SINU JO "8'3 SISPI PaWIYUO0D JO SAIPNIS |RI23dS BIA JO ‘ST 4O SI1dH ‘JJRIS SHN aul] JU0J)

AQ 83 92uel|dWO0D JO SASAJNS [PUOISEII0 SUIIINPUOI JUIDLUINSUIT SI 1BU] JI 4O ‘JeWIo) [eUOI}eU B SUIsN ‘A]3D341p JO
JUSWIUOJIAUS 3] J3)1eM ‘PO0J BIA S3238) URWINY PI)eUILLIRIUOD WO SUOII3JUI URWNY JUASId 0} S3JNSeaUl [041U0D
JUS4JN2 UM 3dUe||dWod Uo Biep |ed0] SullSIxa Aue 3ulysijgnd pue 8u1123]|03 J0o) SU0ido ay) 31e313SaAUl PINOYS NS

1¢ct

AJ129.1p 10 JUSWIUOIIAUD 3Y] YI31eM ‘PO0J BIA S9I3B) UBWINY Pajeulweluod WwoJj suewny Jo uoidajul ay) Suijjosiuo) - Z1 dais




NS "‘UOIBUIWEIUOD [PIUSWIUOIIAUS 32NPaJ 0] $|0J41U0D 3euolliodoJdd Uo UoIlewJojul 3|ge|leAR M3AIASJ PINOYS NS Sy
'S31391841S |0J41U0D [NJasN Ajjelnualod Aue U0 dNoJD UONDY £STO /02 “F/D3LA 341 01 Ajjenuue
32eq Paa) pue sjewiue woJd) JJ1A JO U0I1aJIX3 3yl 8Ul||0J1U0D JOJ SaJ4nseawl snoidedyla pue [eanoeld Ajuspl
NS 0] S1J0JJ3 YdJeasal Ul S;uawdo|aAap Joliuow AjJeingaJl pjnoys ‘salduage 1URA3|aJ J3Y10 Ylim uosiel| Ul ‘0s 7SY
"uonewJUU0d AJolelsoge| Jos 8ulliem 1noylim ‘(A8ojo1iae Jaylo
J0 DILA J3y1aym) pa1dadsns S eaoyJielp SNOId3JuUl SB U00S Se ‘pealds AJepuodas Sunuaald pue ausiSAY Uo
NS 9JIAPE UlIM JJR1S 34D |BI1D0S/Y1|eay pue Sal|lue) ‘SaSed apIA0id 01 JJR1S W] puUe SHN 3UljlU0J) 3SIAPE PIN0YS NS 91D
"AJ01eJ0QeT 92Ud4343Y DILA/LGTO /02 "F US11020S ay) 01 ‘Sased snoididsns
Al[e21ul]D WU S|001S dAI1BS3U A||BD0] pJeMIO) 01 Pa3U 3yl UO pue 'S1insaJ AJ01eJ0ge| |eJ0| UO paseq ‘aAllesau
3JoM A3yl p|01 udag aAey Ajjenniul Aew oym ‘sulesis ZGT0-uou Yiim Sased J0oJ Sanss| ayl uo :eaoydJelp
ApPO00|Q 195SU0 31nJe Ul Ajje12adsa ‘D3 1A J0J 8Uisal pue 3ui12adsns J0J SPIOYSaJyl MO| JOJ Pasau ayl uo
NS ‘ea0yJJelp snoidaul Jo sisoudelp AlJea SUIA3IYIe U0 JJPIS W PUB SHN 3Ulj1U0J] J0J 3JIAPE 3pIA0Jd PINoYS NS GID
NS '9U3I8AY puey Ajdde uaJip|iyd 3unoA d|ay 01 sainseaw JUI12ads J3pISU0d pjnoys NS 71D
'3JBJP|IYD Se Yyons s3Ul119S J21103ds 1e paradie) pue d14auad ylog ‘susisAy
SYS4 ‘'SdH ‘DS puey JO aoueiodwl 3yl JO ssauaJleme 3Ulsied JoJ SUOdOo JapISU0D PINOYS SYS4 pue SdH Ylim uosiel| ul ‘ns €1D
"yijeay uewiny 01 %siJ ay1
ASIWIUIW pue J31em SuluUlIp J0 S32JN0S O U0I1D3104d 3Y] 3siWIxew 01 J3pJo Ul $J0123s AJ1SaJ0) pue Sulwlel
DVINdAd 'Vd3S ‘DS 93Ul yum diystaulied ul 440m 03 aNUNUOI PINOYS ‘DYINDA Y3N0JYl ‘SIap|oyaxels A Jaylo pue vYd3s ‘DS 1)
WLS10 /00 5
NS U0 1Y3IT Sulppays, 191483l NS 3yl Se YdNS $324N0SaJ J1JauUad 01Ul SMd U0 3dIApe 3Ullet331ul JOPISUOD PINoYs NS 11D
'Sy pue sweal
U0112310J4d Y1JeaH J0OJ u0I1eDdIuNnuIWOoD XSIJ U0 3dUepINg pue ‘S32110U Ja1em |10 JO Uolle1uawa|dwl pue 3uUinss|
1dwoJd ‘(saljddns pajeuluweluod JO UoledUnuUapl AlJea ajouwold 01 Aem 158Q oyl SI SIYl Se) ssauj|l [eaoyJdJelp
NS 10 8UJ0daJ AjJea U0 3JIAPE 3PN|IUl SJI3SN PUB SIBUMO SAd J0J S324N0SaJ J1aY] 1Byl 9JnsSuUa pjnoys NS 01D
SdH ‘HOMA "SJ3SN JO SIBUMO SM ||e JOJ 1UBWS3eurW pue ssaualeme
‘SIH3Y 'SV DS XS1J 910Wo0Jd 0] S|elJaiew [euoliednpa doj3Asp PIN0YS ‘SdH pue YOMA WOy Indul Yim ‘SIHIY pue sy ‘DS 62
EENVES
S1dH ‘Sv1 ‘SH3I0D0S [B12J3WWOD pue spjoyasnoy a1eAllsd Yyiog ul sadae) uewny Ag pooj JO UOIBUIWEIUOD SUllUSA3Ad UO 3dueping
‘SIH3Y DS pue UOl1eWJojuUl 9PIA0JD 01 3NUIIUOD SIdH pue Sy 1Byl 34Nsus 01 SHIODIO0S pue SIHIY Yiim 3SIel| pjnoys NS 80




219 ‘SaUIOY 2.8 ‘S314asINU JO 83
S9SPJ PaWILUOD JO S3IPNIS [R123dS BIA 40 ‘ST 40 SIdH ‘1Je1S SHN aul] JU0J) AQ "8'3 22UepINg |041U0D UOIDa4Ul

NS J3Y10 pue uoIsn|axa Yyiim adueljduwod Jo SASAINS [eUOISEID0 3UI1DNPUOD JOJ SUOIIdOo 3yl 91e811SaAUl pINOYsS NS 71SY
'SUIRJ1S DILA ZGTO-UOU pue £GTQ /0 ' Usam1aq (Aue 1) SaouaJallip ALIIUSpI pue ‘(S]0J1u02) 10U pey
OyM S3ased 01 paJedulod (sased) Aja1elsdoidde paiealy pue AjJea pasouselp pue paldadsns Uaag pey oym sased

NS Ul UOI13JIX3 JO UOI1RJINP pUR S0P 3y Ule1Jadse 01 ApN1S 9A1129dS0419J B SUIUOISSIWIWIOD JOPISU0D PIN0Ys NS €1SY
‘Juswadeuew yieay d1jgnd a1erudoisdde moje
01 98e1S Y3Noua AlJea ue 1e sem SIYyl Jaylaym pue ‘paidadsns aJam UoI1dajul D31A £GT0O-UouU pue £GTQ /03 '3

NS 10 S9SPD PaWwJLU0D 93Le1S 1eyMm 18 ALIU3PI 01 APN1S 3AI109dS04194 & BUIUOISSILIWOD JB9PISU0D PIN0oYS NS Z1SY
"T00Z ul Apms snoiaaud

SdH S11 9JUIS Pagueyd Sey uoll1oed] |e2180]0113 3yl J3YlayM Ule1adse 01 ApPNIS |0J41U0D 3SeD B JU3PISU0D PINoYS SdH 11SY
"dnoJn UoNdY J3LA 3Ul

NS 01 SIY1 U0 ssaJ30Jd 1u0dad pjNoYS pue ‘uaJp|iyd ul A11j1gisuodsad JO sade 01Ul YdJeasad uoIsSSIwwod pinoys NS 0TSy
'S$JJN1SPO0J Ul suleJls J3.1A £LST0-uUou pue jjod o

T43S ‘'SvsA4 10 3U11S31 3Y1 JOJ puR|101S Ul UOISIACJID AJ01eJ0ge| JO MBIASJ B JIPISUOD PINOYS - 43S Wod) 1ndul Yiim - SysH 6SY
'$3SS3aUISNg 3UlJ1BD pue SJaydINg 18 uayerapun
$]0J1U0D UOI1eUIWeIUOD SSOJD JO SSSUAINIBLJS 3Y] 81eNn|eA3 01 ‘SPO0J J1YH MSIJ 1e, Suldnpoud sasiwaud

SV ‘SYSH poO0J 1e 3uljduies |ed130|01goJDIW 3pN|dUl Sawwel304d 3dUe||I9AINS POOJ 18U 3JNSUS PINOYS Sy pue SySH 3SY
NSIJ DILA UMOUY e 3Jde UdIym Spoo] JO uondnpoJd ayl 01 paljdde S|0J1UOD JO SSAUIAIID3LJD 3yl

SV ‘SYSH 3dulien|eAa 01 pa1a8Jel pue pa| 92uUad1||91Ul SI SPOOJ Ul DILA JO 3IUB|[IBAINS 1BY] 9JNSUS P|NOYS S pue SvSH /SY
"SP33Ss Pa1N0Jds pue 3dnpoJd ysadl 3uipn|dul ‘sysid

SdH POO0J Ul84aWa JO ‘PURI0IS Ul UOIID3JUI DT LA 01 UOIINGIIU0D U] 21e311S3AUI 01 YIJeasal J3PISU0D PINoyYs SdH oSy
'sjue|d Ag D3LA JO
uol1esIjeuJdalul Jo suonedljdwi Al1ajes pooJ) 3yl pue 3jes |1e1aJ U0 S$9|gr1a8aA pue 11nJ) pajaadun pue paysemun

SVSH U1IM P31RIDOSSE SHSIJ DTLA |ellua10d ayl JO 3uipueisiapun aAoJduwl 01 YdJeasad 3uipunyt Japisuod pinoys SvsH GSY
"M3IASJ SIYY WOJ) SUINSaJ 34NSLaW |0J41U0D MaU Udea J0J Paysi|ge1sa aJle
SWIISAS SUlI01IUOW [eUOIIRU 3|dWIS 1BY] 3JNSUI PINOYS PUe ‘Way] Juswsajdui 01 paJinbal Jo/pue Padinosal 3q
pP|NOYS sdnoJ3 4o sapuage (Aue JI) ydiym Uuo SuoISNdU0d JIayl pue ‘Uoijeuilleiuod |PIUSWUOIIAUS 3UldNPaJ JO)

NS $2JNSPaW |0J1U0D 31eu0ilJododd JO MmalAad 419yl dnoJD UoIdY ZGT0O /02 'F/J31A 3yl 01 X2eq paal p|noys NS 7Sy
"(3A0QE ZSY UOI1EpuUsWW0IaY 33S)
Uuol1euUIWRIUOD |PIUBWIUOIIAUS BUIDNPAJ UO M3IASJ J13Y) AQ pauyIluapl $|0J41u0d 31euolliodold Aue Juswajdwl

NS 01 SdN0J3 J0 Salouade 1ueAl3|aJ ‘BuUlJinbaJ a1eludoidde aJaym pue ‘8UldJN0SaJ J3PISU0I Uayl p|noys NS £SY




"‘Uleydpooys syl pue 1UsWUOJIAUS 3U] J4a1em ‘suewiny ‘syueulwnd WwoJ) suredis D31A ZGT0-uou
pue /GT0 /02 'F U2aMm1ag sdiysuolie|al JO Suipueisiapun saAoidwl Aew (3UldDUaNbas uolleJauan I1XaN JO
SdH 43S ‘DS 9sn syl 3uipnjoul) A3ojoiwsplda Jejndajow Moy JapISU0d PINoYs salduade 1UrA3|aJd JaYylo pue SdH “143S ‘NS

'S9SPI UPWNY Ul SUI4INDI0 3S0U) UM
SuleJ)S JUBUIWN 9JedUl0d 0} PUB ‘SUBUIWNI Ul SUIIR|N2JID SUIRJ]S 3] JO SUIpUR)SISPUN SA0IAWI 0} ‘SJueUILIN
NS Ul D31A ZGT0O-UOU PuUe ZGTO //02 *F JO 9JUR||IAINS J3YI0 4O [9UIIUSS JOJ SU0IIdo 21e811SaAUl PINOYS NS

'SUIeJ}S DILA £GT0O-UOU JO £GTO 102 "J 0} 3NP SBM UOIIU| ()
"(JuI0d aWOS 1e J11PWOoIdWAS aW0I3q OYM 3SOY] Ul) PaA|0SaJ SUI0IAWAS
UMO J134] J91Je JO ‘SWOoIdWAS JO 19SUO J19y] 940430 PaJJnId0 UO0I1a4IXa d1jewoldwAse Jo poriad ayl  (q)
"SwoldwAs dojanap Ajpuanbasgns Aayl  (e)
2J0U JO Jayiaym
Uo Sulpuadap ‘s|enpIAIpUl J13ewW0}dWASe INg PaIdaJUl WOJ) UOISSIWSURI] JO XSI4 9y} Ul S3dUJaJIp Aue AJIuUap!
SdH 0} 9|qIssod SI 31 JayIayM 30Ur)SUl J0J ‘UOISN|IXD J11ewoldWwAS-a4d U0 YdJeasad Jo) suolldo JapIsuod pjnoys SdH

L10¢Z-€10¢
ANVT1L0DS 404 NV1d NOILL)VY
LS10//02 *3/331A




VTEC/E. coli0157
ACTION PLAN FOR SCOTLAND
21| 2013-2017

STEP-SPECIFIC CONTROL MEASURES,
MONITORING AND EVALUATION

1  Controlling the excretion of contaminated faeces from
colonised animals

— Lintreated Food — Treated Food
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Treated Water «—— Untreated water «+——
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| # |
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Direct
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Water

Description of step become colonised are addressed in
Chapter 2.

This chapter starts from the assumption
that animals are colonised and
considers ways to control their
excretion of contaminated faeces. In
this context, “colonised” includes all
animals shedding the organism in their
faeces. The ways by which animals

Although many animal species,
including pigs, horses and wild
rabbits have tested positive for VTEC,
colonised ruminants, especially cattle,
are the major known reservoir and




1.2

efforts to control excretion in
these species are most likely to
be beneficial.

Colonisation usually causes no clinical
signs and cannot be identified without
microbiological testing, nor can “super
shedding”, in which a small proportion
of cattle at any point in time can
intermittently and unpredictably shed
considerably greater numbers of VTEC
(>10% organisms/g of faeces). Any
strategies to control the excretion of
contaminated faeces cannot therefore
be targeted specifically at colonised
cattle or super-shedders, but must be
applied to all.

Control measures

1.2(a) Current position: control measures

Very little can be done to control the
excretion of contaminated faeces from
colonised animals. Strategies being
explored but which are currently
unproven include:

« E. coli0157 vaccines have been
shown in studies to reduce shedding
over a short term in cattle but do
not eliminate shedding in all animals
that receive the vaccine’®.

Competitive inhibition of VTEC in the
bovine gastrointestinal tract using
Lactobacillus spp. administered in
cattle feed prior to slaughter has
been assessed, particularly in the
USA feedlot system. It is unlikely to
be practical in the UK, as its effect

is short-lived and the logistical

VTEC/E. coli0157
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problems of administration e.g.
to grazing cattle, are likely to be
insuperable.

‘Rectal lavage' employs disinfectant
to reduce VTEC numbers adherent
to the recto-anal junction mucosa
prior to slaughter. The effectiveness
is unclear, but it is unlikely to

offer a practical means of limiting
transmission between cattle or
farms.

Dietary interventions e.g. finishing
rations and feed restriction to firm
up or reduce droppings.

1.2(b) Recommendations:

new control measures

None of the control measures described
are as yet sufficiently well supported
by evidence of efficacy to warrant any
being recommended.

Monitoring compliance

As there are no extant or newly
recommended control measures,
there is nothing for which to
monitor compliance.

Evaluating effectiveness

As there are no extant or newly
recommended ways to monitor
compliance, there are no control
measures whose effectiveness can
be evaluated.

7 http://www.ncbi.nlm.nih.gov/pubmed/22704925
8 http://www.foodsafetynews.com/2012/08/uk-approves-e-coli-0157h7-vaccine-for-cattle/
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2 Controlling animal colonisation from contaminated animal faeces via
food, water, the environment or directly

Direct
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Description of step 2.2 Control measures

Acquisition of VTEC by animals, of 2.2(a) Current position: control measures
which cattle are the most important, There are currently no fully effective
occurs through the faecal-oral route control measures, although Quality
either directly (e.g. through licking Assurance Schemes such as the Quality
behaviour) or indirectly via food, water, Meat Scotland (QMS) Cattle and

or the environment. VTEC can survive Sheep Assurance Scheme urge animal

in the environment in faeces and soils producers to adopt best management
for several months, posing a risk of practice®.

acquisition by exposed animals.

° http://www.gmscotland.co.uk/index.php?option=com_content&view=article&id=132&ltemid=97




Best management practice aims to:

« Reduce the level of the
contamination of the environment,
and

Reduce the exposure of animals to
the contaminated environment

by, where possible:

« Providing adequate and clean
bedding

Avoiding introduction of new
animals to established herds

Considering the diet prior to
slaughter so that faeces are firm or
reduced in volume

Maintaining overall farm cleanliness

Maintaining cleanliness of livestock
water troughs, and preventing
backflow to animal drinking water
supplies

Achieving high levels of biosecurity
e.g. - double fencing, fencing off
watercourses and providing water
troughs

Limiting the movement between

farms of:

- Soil or faeces (including slurry) via
humans, animals or machinery

- Feed or bedding

The contamination of animals during
transport and in auctions is a small
additional risk, but hygiene, and animal
mixing are controlled through both
legislation'® and Assurance Schemes
(e.g. QMS schemes for Hauliers and
Auctions??). The legislation?© stipulates
precise requirements for cleansing and
disinfection of vehicles before and
after transporting animals, but does

VTEC/E. coli0157
ACTION PLAN FOR SCOTLAND
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not define the adequacy of provision
of facilities at commercial premises
(predominantly livestock markets
and slaughterhouses) to allow this

to take place in a manner that would
minimise the risk of environmental
contamination beyond such premises.

Public access to areas used by animals
(or from which their water is sourced)
may introduce contamination e.g. if
faeces are tracked in by humans or
animals. However the risk of animals
becoming colonised by this route is
likely to be very low compared to other
routes. Controls around public access
are therefore covered in Chapters 3, 4
and 6.

2.2(b) Recommendations:

new control measures

There is no evidence that new control
measures are required, if the control
measures called for by existing
legislation, guidance, codes of practice
Or assurance schemes are rigorously
applied.

Monitoring compliance

2.3(a) Current position:

monitoring compliance

The VTEC Action Group has some
concern that compliance with current
controls may sometimes fall short of
the ideal. This cannot be confirmed by
current measures of compliance.

2.3(b) Recommendations:

new monitoring of compliance

2.1 - SG and QMS, in consultation
with FSAS, should work with livestock

10The Transport of Animals (Cleansing and Disinfection) (Scotland) Regulations 2005,
http://www.scotland.gov.uk/Topics/farmingrural/Agriculture/animal-welfare/Diseases/Transport

http://www.gmscotland.co.uk/index.php?option=com_content&view=article&id=132&Itemid=97
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hauliers, markets, and slaughterhouses
to develop criteria for adequate
cleansing and disinfection facilities for
vehicles used to transport livestock -
which could be included in the QMS
standards - and feed back to the
VTEC/E. coli 0157 Action Group.

Evaluating effectiveness

There are no practical ways in which
the effectiveness of current control
measures can be evaluated. Until the
criteria referred to in recommendation
2.1 above are agreed, and compliance
with them can be measured, their
effectiveness cannot be evaluated.




VTEC/E. coli0157
ACTION PLAN FOR SCOTLAND
2013-2017 (26

Controlling contamination of the environment from contaminated

animal faeces

|
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Description of step

Many environments may be
contaminated by animal faeces, including
all land and water accessible by animals.
Some environments have a higher
potential risk of becoming contaminated
because they are used by cattle, sheep
or goat, especially if: the animals or their
faeces are present in larger guantities;
or if the animals are excreting more
organisms because they are young or
stressed, including for instance by large
numbers of visitors. Such environments
include, but are not limited to:

Private farms that are not open to
the public commercially, but which
may have open days, or social or
occupational visitors, or where the
public may walk through farmyards
or grazing land.

Animal visitor attractions e.g.

open farms/farm parks: animal
petting/handling areas within

other attractions (including zoos);
educational establishments e.g. city
farms; working farms with livestock
that occasionally open to the public,
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e.g. for school visits, Open Farm
Sundays, etc; rare breed/rescue
centres; markets, agricultural shows
or country fairs where livestock

are present; mobile menageries or
petting/handling enterprises; other
visitor facilities where the public
have animal contact, even if (like
stables) they represent a lower risk
of VTEC carriage than premises
with ruminants; and any picnic/play
areas these attractions include that
could be contaminated e.g. by faeces
tracked in by humans or animals.

Abattoirs and other meat or animal
product facilities.

Houses, gardens or other non-farm
residential or other public premises
adjoining the above.

Farm vehicles or equipment; slurry
or animal transporters; and other
vehicles.

Rural footpaths, roads, verges,
tracks, footpaths, fences, gates and
stiles on or by grazing land.

Machairs, beaches, sea shores, rivers,

lochs, bathing or shellfish waters on
Or near grazing.

Bodies of water including sources of
drinking water.

Fields used for fruit and vegetable
production.

These environments may be
contaminated by animal faeces by
various routes including but not limited
to:

- Direct contamination by the faeces
of domesticated or wild animals,
including transfer from their hides
on to gates and other surfaces, as

well as direct excretion on to land,
pen floors and watercourses.
Contamination by manure, slurry and
farm effluents.

Diffuse contamination i.e. further
spreading of animal faeces, soil or
slurry.

Water courses e.g. burns, rivers,
including sources of drinking water,
run-off from fields.

Control measures

3.2(a) Current position: control measures

Controlling contamination of most
environments by animal faeces is
difficult or impossible, not least
because colonised animals cannot be
identified without microbiological
testing. Current control measures rely
on rigorous risk management based on
the available legislation or guidance e.g.
on organic wastes (including recycled
waste) animal visitor attractions, or on
public events on land previously used
by animals.

Reducing the risk related to organic
animal waste relies on strict
application of relevant guidance such
as the PEPFAA Code (Prevention

of Environmental Pollution from
Agricultural Activity), including

Farm Waste Management Plans,

and the Safe Sludge Matrix!?, etc.
PEPFAA advises farmers and others
involved in agricultural activities on
minimising environmental pollution
and on appropriate storage, handling,
transportation and application to land
of livestock manures and slurries.
PEPFAA highlights the need to reduce
the potential for run-off (an important
contributor to diffuse contamination),

2The Safe Sludge Matrix, ADAS (2001) http://www.adas.co.uk/LinkClick.aspx?fileticket=f_CX7x_v4nY%3d&tabid=211&mid=664




the need for diligence around food
crops, and measures to reduce
contamination of healthy livestock.
Farmers and other members of rural
communities have a role in addressing
the protection of watercourses (which
may contribute to further spread

of environmental contamination,

as well as spreading waterborne
contamination) by applying the
PEPFAA code.

Animal visitor attractions are also
subject to regulation and guidance.
Organisers of school and other visits
to animal visitor attractions including
agricultural shows, and camping areas,
also have responsibilities under SG
and industry guidance. Outbreaks
linked to animal visitor attractions
have prompted increasing recognition
of the need for risk awareness and
risk management at these premises,

in particular around the prevention

of environmental contamination,
which resulted in a new Industry
Code of Practice®® (ICoP) drawn up in
consultation with HSE. Some guidance
in the ICoP and elsewhere is also more
widely applicable e.g. preventing build
up of animal faeces in areas where
the public are more likely to go, or

in animal transport vehicles, would
protect farming families as well as
animal attraction visitors.

The control of contamination in
abattoirs and other meat or animal
product facilities is highly regulated**
and inspected. EU food hygiene
legislation requires the cleanliness

of cattle and sheep presented for
slaughter to control the level of faecal
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contamination on hides. FSA UK
guidance already recommends that in
order to achieve cleanliness farmers
should establish good husbandry.
Pre-slaughter clipping should only be
undertaken as a last resort and with
great care. Due to health and safety
concerns around clipping live animals,
some abattoirs use post-slaughter
clipping to ensure the hide is clean
prior to dressing, which may also
control faecal contamination more
effectively than pre-slaughter clipping.
There are many industry regulations,
standards and guidance on reducing
spread from transported animals or
from abattoirs, including spread to
other environments, the application of
which is important to reduce the extent
to which these activities can spread
contamination further throughout the
environment or into watercourses.

Fields where fruit and vegetables

are grown present a special case.
Legislation, standards and guidelines
exist to control the treatment and
application of organic wastes on
agricultural land to minimise the risk
of their contamination with VTEC

and other pathogens. Public access to
environments where food crops are
grown may introduce contamination,
albeit the risk is small e.g. if faeces are
tracked in by humans or animals.

3.2(b) Recommendations:

new control measures

3.1 - HSE should work with SG, HPS
and SRC to arrange training sessions
for agencies that have enforcement
responsibility for animal visitor
attractions?®s.

Bhttp://www.face-online.org.uk/CodeofPractice
14Regulations (EC) No. 852/2004, 853/2004
15 As defined in the Glossary.




VTEC/E. coli0157
ACTION PLAN FOR SCOTLAND
29| 2013-2017

3.2 - SG and LAs, in liaison with HSE,
should consider measures to ensure
that animal visitor attractions!> make
their activities known to LAs.

3.3 - SG should liaise with agricultural
educational establishments, SEPA,
NFUS and other stakeholders (e.g.

QMS) relevant to farming and

rural communities, to ensure that
watercourses and the environment

are protected by correct application of
relevant guidance e.g. the PEPFAA code,
Safe Sludge Matrix.

3.4 - SG should review current land
access codes and provide guidance
to minimise contamination of
environments used for food crops by
the public or by animals.

3.3 Monitoring compliance
3.3(a) Current position: monitoring compliance

There are various mechanisms for
monitoring compliance with current
control measures, particularly involving
the meat industry and related agencies
such as FSA, in relation to abattoirs,
prevention of faecal contamination in
vegetables and fruit production etc.
None of the current monitoring systems
would address the additional controls
recommended here.

3.3(b) Recommendations: new monitoring
of compliance

3.5 - SG, in liaison with LA
representatives, should establish
national systems to monitor compliance
with issuing and implementation of SG
guidance on clearing pasture before/
after recreational events involving
animals that are registered with an LA.
(e.g. galas, agricultural shows).

34

3.6 - SG, in liaison with SEPA, and the
Diffuse Pollution Management Advisory
Group (DPMAG), should undertake a
snapshot survey of compliance with the
PEPFAA Code, Safe Sludge Matrix and
other relevant guidance on protection
of watercourses and the environment.

3.7 - SG should then take action

based on the findings of the survey of
compliance with the PEPFAA Code and
other relevant guidance on protection
of watercourses and the environment
(see Recommendation 3.6 above) and
feed back to the VTEC/E. coli 0157
Action Group.

Evaluating effectiveness

The effectiveness of current and
recommended control measures as

a whole can only be evaluated by
measuring the degree of contamination
of the environment. The effectiveness
of any single control measure cannot
therefore be evaluated.

15 As defined in the Glossary.
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4 Controlling the contamination of untreated water from contaminated
animal faeces or the environment

Direct
Environment
Food

Water

e

Treated Water +—— Unireated water S —— Untreated Food — Treated Food

! '~ | l |

.

Human case &

Direct
Environment

Food

Water

Description of step Springs and boreholes (including
Untreated water includes all those used for drinking water).
environmental water and untreated Run-off water.

sources of drinking water, including for
example:

» Lochs and ponds including those Contamination of water sources may
used for water sports. occur by various routes:
Man-made or influenced bodies of - By colonised animals defecating
water such as raw water reservoirs directly into water sources.
supplying water treatment works
on the public water supply and
recreational water facilities.

« Rivers and streams.

Bathing and shellfish waters.

« Sewage works and septic tanks
feeding into raw drinking water
sources.
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By run-off water from grazing land,
animal housing, dung heaps etc

- either naturally (e.g. rainfall or
flooding), or by human activity.
Directly and indirectly from spread
manure, slurry, farm effluents.

From drains, animal sewage sources,
ditches.

From tracking or splash-up into
water sources from vehicles (e.g.
cars, bikes, farm vehicles, animal
transport); or from footwear.

Control measures

4.2(a) Current position: control measures

Scottish Water (SW) does not generally
own water catchments and therefore
has limited control of activities on
catchments. Additionally, many PWS
catchments will not always be owned

and controlled by the users of the PWS.

Guidance such as the PEPFAA Code or
Safe Sludge Matrix provide practical
guidance to those involved in farming
activities with practical advice on
how to reduce the effects of diffuse
agricultural pollution on the wider
water environment, including drinking
water sources. Legislation to protect
and improve the water environment
and sources of drinking water includes
The Water Environment (Controlled
Activities) (Scotland) Regulations,
2011 (“the CAR Regulations”). The
CAR Regulations enable the Scottish
Environment Protection Agency (SEPA)
to control activities, including diffuse
agricultural pollution, which may
have an adverse impact on the water
environment and the interests of
other users of the water environment
through a risk based framework of
controls such as general binding rules,
registration and licenses. The PEPFAA

Code and the CAR Regulations include
requirements to prevent livestock from
having access to water courses which
are used as sources of drinking water
and for better control by the use of
fencing and buffer strips to minimise
environmental pollution.

The Water Framework Directive
protects and improves the quality of
the water environment by protecting
areas such as drinking water and
bathing and shellfish waters, and
reducing diffuse agricultural pollution.
SEPA is also considering measures to
more effectively protect abstraction
points for drinking water and its
sources. SG, with SEPA and other
stakeholders, has developed a diffuse
pollution plan for Scotland and a long
term communication strategy for land
managers and land users to minimise
pollution of sources of drinking water
and the water environment more
generally.

SW has Water Safety Plans (WSPs) for
all of its drinking water supplies. This
source-to-tap risk assessment and
risk management approach should
help identify potential sources of
contamination in the catchment and
identify control measures to minimise
risk to supplies.

There is a statutory duty on LAs to
carry out risk assessments on PWSs.
They have powers to serve notices

of improvement, which can include
measures to protect drinking water
sources. Application of regulations
and guidance on organic waste by the
relevant industries (e.g. livestock farms,
meat processing facilities) should
reduce as far as possible the spread of
contamination into the environment
or watercourses.




Public access may introduce
contamination by walking through
watercourses or land from which PWS
are sourced, albeit the risk is small e.g.
if faeces are tracked in by humans or
animals.

4.2(b) Recommendations:

4.3

new control measures

4.1 - SW should develop a catchment
management policy to include the
scope and frequency of inspections and
mechanisms for feeding information
from inspections into WSP.

4.2 - SG should review current land
access codes and provide proportionate
guidance to minimise contamination

of watercourses or the environment
wherever possible, by the public or
animals.

Monitoring compliance
4.3(a) Current position: monitoring compliance

There are various mechanisms for
monitoring compliance with current
control measures, particularly in
relation to the statutory sampling of
drinking water.

The requirements for the sampling

and analysis of raw water supplies

for public supplies are set out in
Information Letter (4/2007) which the
SG issued in December 2007. They

are currently being reviewed and are
likely to be based on risk assessment
of the catchment. SG plans to introduce
revised legislation at the earliest
opportunity.
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4.3(b) Recommendations:

4.4

new monitoring of compliance

4.3 - Drinking Water Quality Regulator
(DWQR) to monitor progress on

the catchment management policy
regarding scope and frequency of
inspections and mechanisms for
feeding information from inspections
into WSP (see Recommendation 4.1
above) and feedback to the VTEC/E. coli
0157 Action Group.

Evaluating effectiveness

4.4(3) Current position:

evaluating effectiveness

Evaluating effectiveness is not possible
in those areas where compliance is not
monitored.

4.4(h) Recommendations:

new evaluation of effectiveness

4.4 - DWQR to assess the effectiveness
of the catchment management policy
regarding scope and frequency of
inspections and mechanisms for
feeding information from inspections
into WSP (see Recommendation 4.1
above).
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5 Controlling the contamination of treated water from contaminated
animal faeces, untreated water or the environment

|

Treated Water #== Untreated water +—— — Untreated Food — Treated Food

t - — f

-

| Human case [+

Direct
Environment
Food

Water

Description of steps « Drinking water supplies (including
Controlling contamination of treated public water supplies and treated
water from animal faeces, untreated PWS).

water, or environments, may be Point-of-use (POU) water coolers
difficult but extensive legislation and (including “bottle-type” water

controls are already in place. coolers) and bottled water.
Treated water includes:
« Treated drinking water storage tanks Untreated water includes all
and pipelines. environmental water and untreated
« \Water stored within bU||d|ngS in sources of drinking Water, for example:

domestic distribution systems. « Lochs and ponds including those
used for water sports.




Man-made or influenced bodies of
water such as raw water reservoirs
supplying water treatment works
on the public water supply and
recreational water facilities.

Rivers and streams.

Springs and boreholes (including
those used for drinking water).

Run-off water.
Bathing and shellfish waters.

Drinking water includes:
All post-treatment public water
supplies;
All PWS (treated or untreated);
POU water coolers and bottled water
- neither of which will be covered

in detail in the Action Plan, as they
involve very low VTEC risk, and are

highly unlikely to be contaminated
by the routes that might contaminate
other treated water sources.

Contamination of treated water
from either untreated water or the
environment may occur by various
routes. For public supplies in
Scotland this is rare in practice due
to comprehensive control measures,
the stringency of which reflects the
potentially high impact should any
public supply ever have become
contaminated.

Contamination via these routes

should therefore be confined almost
exclusively to PWS, usually resulting
from events where contaminated water
leaks into treated water storage points
of pipework which are not secure.
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Sources of contamination can include:

« Water from grazing land, animal
housing, vehicles, gates, fences etc
as a result of run-off from natural
water or rainfall.

Manure and farm effluents seeping
into water or via run-off or
irrigation.

Sewage.

Flooding.

Poor design, or hygiene or
maintenance practices, e.g. badly
sited or maintained extraction or
access points, meters or pipework;
or failure to clean and disinfect
equipment, taps, hands or footwear
before contact with treated water
distribution systems, for instance
when working in tanks sited on
cattle pasture.

Control measures

5.2(a) Current position: control measures

VTEC is readily inactivated by
effective chlorination and ultraviolet
(UV) irradiation, the commonly used
disinfection methods used in drinking
water treatment. All of SW’'s supplies
are effectively disinfected, and it is
important that this critical process is
carefully managed.

Many PWS do not have disinfection,
and many of those which do have
disinfection installed may continue to
fail microbiological standards. Owners
and users of treated PWS must be
aware of the need for the correct
installation, operation and maintenance
of their water treatment processes.
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For public supply distribution systems,
it is good practice to have site

specific chlorine targets to ensure
adequate secondary disinfection while
minimising consumers’ taste and odour
complaints. However, SW currently has
an arbitrary minimum target chlorine
concentration for all water storage
points in distribution systems. SW is
currently setting site specific targets at
storage points.

Secondary disinfection systems are
used at strategic points in distribution
systems to ensure adequate chlorine
levels at consumers’ properties.

There are no formal criteria for the
installation or monitoring of secondary
disinfection.

Water treatment processes such

as coagulation and filtration, and
membrane filtration are commonly
used to remove organic and particulate
matter from supplies before
disinfection. Failure of these processes
can lead to unmanageable loads on
disinfection processes. SW sets filtered
turbidity alarms using local experience,
with set points agreed between local
process scientists and operational

team leaders. The methodology is
detailed within a Scottish Water Quality
Management System. Coagulation and
filtration system checks are based on
the analysis of on-line monitoring of
residual coagulant metal, turbidity and
chlorine results. This is based on good
operational practice, but there is no
formal procedure.

The SW Disinfection Policy makes no
reference to E. coli typing in the event
of repeat microbiological failures,

despite this being recommended in
Paragraph 7.13 of the E. coli 0157 Task
Force report of June 2001.

In 2010, 99.99% of samples taken from
consumers' taps were free from E. coli,
which is used as an indicator of faecal
contamination. E. coli 0157 cannot be
distinguished on the routine culture
medium used by SW to detect E. coli
and special techniques are required to
detect E. coli 0157 and other VTEC e.g.
during investigation of an incident as a
result of repeat microbiological failures.
Any presumptive isolates detected

are then forwarded to the Scottish

E. coli 0157/VTEC Reference Laboratory
(SERL) for confirmation.

A DWQR survey of some of the

LAs showed that most staff were
comfortable carrying out the risk
assessments on distribution systems,
although some felt that further training
would be beneficial.

The United Kingdom Accreditation
Service (UKAS) and DWQR
independently audit SW's laboratories,
which are required by regulations

to have external accreditation. All
laboratories contracted to carry out
analysis on PWS samples should

have accreditation as this is also a
regulatory requirement. The PWS Grant
Scheme does not include provision for
connecting to the public supply, which
already exists through the “Reasonable
Cost of Connection” Regulations.

Type A PWS (defined by new legislation
on PWS in 20061 as supplying 50 or
more persons; or 10 or more cubic
metres of water; or regardless of size,

http://www.legislation.gov.uk/ssi/2006/209/contents/made




any supply for a commercial or public
activity) are subject to more stringent
regulation than Type B PWS (defined as
any non-Type A supply).

DWQR is aware of three incidents in
recent years in which treated PWS
were involved or suspected as the
cause of infection, at least one of
which involved Type A supplies and/
or involved inadequate maintenance
of disinfection processes. In these
incidents, important lessons were
learned, and there appeared to be
scope to expand the section of SG's
PWS Technical Manual advising on

the management of such issues. Post-
outbreak proposals have also included
compulsory registration of properties
supplied by PWS, to enable the fastest
possible identification, investigation
and advising, of anyone at potential
risk, when VTEC cases have been using
a PWS; and ensuring that landlords
inform and advise tenants of properties
on PWS.

With regard to bottled water, (which
also includes “bottle-type” water
coolers), FSA in Scotland is responsible
for The Natural Mineral Water, Spring
Water and Bottled Drinking Water
(Scotland) No2 Regulations 2007 which
include provisions for the recognition,
exploitation, labelling and marketing of
natural mineral water and spring water
and sets requirements for the bottling
and labelling of drinking water. These
Regulations are enforced by Scottish LAS.

5.2(b) Recommendations:

new control measures

Public water supplies:

Due to stringent control measures the
quality of the public supply is generally
very high. However the following
recommendations are made in order
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to minimise risk from VTEC as far as
possible:

5.1 - SW should revise its Disinfection

Policy to define a consistent national

policy for:

(@) Flow proportional and residual
disinfection control;

(b) Criteria for auto-shutdown of
Water Treatment Works (WTW) on
disinfection issues;

(c) Secondary disinfection;

(d) The requirement for duty and
standby disinfection equipment.

5.2 - SW should compile an inventory
of its existing disinfection systems to
give clarity on its assets; and should
ensure that its Disinfection Policy is
then applied to all assets.

5.3 - SW should ensure that all
disinfection systems have the
appropriate duty and standby
disinfection equipment installed.

5.4 - SW should ensure that chlorine
levels at storage points in distribution
systems are site specific and evidence
based, to ensure satisfactory
microbiological quality of supplies
whilst minimising taste and odour
impacts to consumers.

5.5 - SW should carry out species
identification where there are repeat
failures of the total coliforms and E. coli
standards from drinking water samples
as per Recommendation 7.13 of the
2001 E. coli 0157 Task Force Report,
and should ensure that criteria for
species identification are set out in the
appropriate SW quality management
system.

5.6 - SW should inform public and
environmental health professionals of
the scope and limitations on typing of
E. coli positive water samples, and of
the implications of this for operational
decisions.
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5.7 - SW should consider producing
formal guidance for its staff on

the assessment of performance of
processes used for colour and turbidity
removal to ensure consistency of
approach across the country.

Private water supplies:

5.8 - SG, the DWQR, the Society of
Chief Officers of Environmental Health
in Scotland (SOCOEHS) and the Rovyal
Environmental Health Institute of
Scotland (REHIS) should determine
local authorities’ training needs for
their statutory duties relating to PWS,

and should develop and deliver training

as appropriate.

5.9 - DWQR, in liaison with SERL and
LAs, should issue guidelines to LAs and
to laboratories analysing PWS samples,
on the forwarding of E. coli isolates to
SERL for typing.

5.10 - SG, in partnership with LAsS,
DWQR, and public health professionals
should develop a strategy to further
promote the benefits of the risk
assessment and risk management
approach for PWS and the PWS

grants scheme to deliver real and
lasting improvements to PWS and
consequential health benefits. This
strategy should include:

(@) Methods for improving awareness
of the potential health risks from
PWS to owners and users and
their visitors, and the need for
correct installation, operation and
maintenance of treatment systems.

(b) SG updating section 11 of the PWS
Technical Manual (Waterborne
Hazard Response for PWS) to include
more information on dealing with
waterborne incidents; and increase
the range and detail on treatment

options for small supplies following
consultation with LAs, REHIS, DWQR
and HPS.

(©) SG, in liaison with DWQR, should
review the ‘Information Guide’ for
owners and users of PWS in line
with recommendations from recent
research by Aberdeen University.

5.11 - SG should consider the following
recommendations from an Incident
Management Team Report?’, which
propose that SG should:

(@) “Create a compulsory registration
scheme for properties supplied by a
PWS, to aid rapid investigation and
provision of advice subsequent to a
case of E. coli 0157 infection” (this
should also include non-0157 VTECQ).

(b) “Require landlords of properties
served by a PWS, to inform their
tenant(s) of this in their lease, and to
advise tenants on the implications
for health”.

5.3 Monitoring compliance
5.3(a) Current position: monitoring compliance

Mechanisms already exist for
monitoring compliance with drinking
water quality standards for public and
PWS. Local authorities are required to
complete risk assessments for all Type
A PWS®8 and all of SW's supplies have
WSP.

5.3(b) Recommendations:
new monitoring of compliance

5.12 - DWQR should confirm that all
laboratories contracted to analyse
PWS samples have the appropriate
accreditation and that DWQR

has reminded all LAs about the
accreditation requirements.

7http://www.nhsgrampian.org/nhsgrampian/files/Item10.4.1CGCReportIMTReport.pdf

B http://www.legislation.gov.uk/ssi/2006/209/contents/made




5.13 - SG should liaise with LAs, REHIS
and SoCOEHS, and consult with DWQR,
to consider methods of improving:

(@) Compliance by owners/users of
PWS serving public or commercial
activities, with legislation requiring
them to display notices informing
the public that a PWS is in use.

(b) The extent to which PWS owners/
users are complying with the advice
from LA risk assessments and
sampling, on how to improve/protect
their supplies.

5.14 - DWQR should identify methods
to monitor any of the additional control
measures recommended above, if it
transpires that compliance would not
be measurable by existing monitoring
systems.

Evaluating effectiveness

5.4(a) Current position:

evaluating effectiveness

Existing legislation already addresses
effectiveness in relation to water
guality; LAs undertake sampling and
analysis and act upon any failures
identified; and DWQR already reports
on water quality at national level. As
there are no recommendations for new
monitoring of compliance with the
recommended control measures, their
effectiveness cannot be evaluated in
isolation.
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5.4(b) Recommendations:

new evaluation of effectiveness

5.15 - DWQR, on SG's behalf, should
monitor the effectiveness of the grants
scheme in terms of water quality
improvements.

5.16 - SG Drinking Water Quality
Division should feed back to the
VTEC/E. coli 0157 Action Group on the
research project they will be managing
on the impact of maintenance and
different raw water quality parameters
on the effectiveness of UV disinfection
of PWs
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6 Controlling the contamination of untreated food from
contaminated animal faeces or the environment

Direct
Environment

| |

Treated Water «—— Untreated water +—— == Untreated Food — Treated Food

f by = I

L

Direct
Environment
Food

Water

Description of steps « Foods which require subsequent
Untreated food products of animal treatment by the caterer or consumer
origin and crops intended for human to eliminate or reduce potential VTEC
consumption can become contaminated risk. This category includes raw

with VTEC either through direct meat!® and certain vegetables, which
contact with animal faeces, or via the would normally be cooked, peeled or
environment during harvest, slaughter washed by the caterer or consumer
Or processing. prior to consumption (e.g. potatoes,

carrots, or unwashed spinach).
In this chapter, untreated foods fall into P )

two categories:

19As defined in the Glossary




- Foods which do not require
subsequent treatment by the
caterer or consumer to eliminate
or reduce potential VTEC risk. This
category would include some
products labelled as Ready to Eat
(RTE) (defined in EU Regulations
as those ‘intended by the producer
or the manufacturer for direct
human consumption without
the need for cooking or other
processing effective to eliminate
or reduce to an acceptable level
micro-organisms of concern’?9).
Untreated RTE foods are produced
in conditions where pathogen risks
have been tightly controlled by
the producer or manufacturer, and
include RTE-labelled bagged or
packaged salads, herbs, fruit, and
sprouted seeds, as well as certain
unpasteurised dairy products.

Raw meat?®

The sources of VTEC contamination
of raw meat include faeces that can
contaminate the fleeces and hides of
livestock on farm or during transport
and lairaging of animals at the
slaughterhouse (this step is addressed
in Chapter 3); and gut contents.
Contaminated faeces and hides

can contaminate carcasses during
dressing procedures, particularly
skinning and evisceration at the
slaughterhouse. Cross-contamination
can occur during processing such as
boning, cutting and mincing.
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VTEC has been isolated from a range
of raw meats?! including beef, pork,
lamb, veal and chicken. Its prevalence
on the surface of raw meat?* cuts on
retail sale in the UK has previously
been reported as being low?2.

Vegetables and fruit

At the growing stage, there is the
potential for land used in the primary
production of vegetables and fruit

to become contaminated with VTEC
directly from animal faeces (grazing
livestock, domestic and wild animals,
including deer, rabbits etc.), the
incorrect management and use of
livestock manures and other recycled
organic wastes (abattoir wastes,
sewage sludge, composted food waste
or anaerobic digestate), or the use

of contaminated water for irrigation
and washing. These foods may also
be contaminated indirectly during
harvesting, packing, and distribution
from inadequately cleaned equipment
or storage containers, poor hand
hygiene by staff and contact with
contaminated water used for

cooling. Minimising the potential

for contamination during all of these
stages is key in ensuring the safety of
vegetables and fruit.

Public access to environments from
which food crops (or irrigation
water) are produced may introduce
contamination, albeit the risk is
small e.g. if faeces are tracked in
or deposited by humans or wild or
domesticated animals.

20Regulation (EC) No. 2073/2005
21See Glossary.
22FSA Project B18018 (2010). A UK-wide survey of microbiological contamination of fresh red meats on retail sale.
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VTEC outbreaks associated with fresh
produce have been documented
worldwide, although the reported
incidence from surveillance of these
foods has been low2324. Whilst the
consumption of contaminated raw/
untreated produce is likely to present
the highest risk to health, the presence
of soil on vegetables also presents

a potential cross-contamination risk.
The Great Britain-wide outbreak of

E. coli 0157 Phage type 8 (PT8)
between December 2010 and July
2011 was statistically significantly
associated with living in a household
where leeks or potatoes purchased
loose or from sacks were handled?.
Contamination is usually confined to
the surface of vegetables but there

is emerging laboratory evidence that
pathogens can become internalised
into the tissues of certain plants?. A
2008 WHO/FAOQ review?’ concluded
that there was no evidence that
internalisation presented a significant
risk in practice, particularly where
Good Agricultural Practice (GAP)?8 is
implemented. There is however a lack
of information on non-experimentally-
induced internalisation under real
conditions in the field and during
processing.

VTEC has not been isolated from
vegetables and fruit on retail sale in
the UK, although surveillance of these
foods for E. coli has been limited

to date.

Sprouted seeds

VTEC can contaminate seeds and
sprouted seeds due to poor sanitation
during primary production, storage,
distribution and handling of seed and
through the use of contaminated water
during seed washing and germination.
Contaminated seed has been identified
as the most likely initial source of
sprouted seed-associated outbreaks.
The temperature and humidity
generated through the germination and
sprouting of seeds favours the rapid
growth of bacteria, and as these foods
are often consumed raw/untreated,
they are plausible vehicles of infection.
Two outbreaks of E. coli 0104 reported
in Germany and France in 2011, were
associated with the consumption of
sprouted fenugreek seeds, highlighting
the particular risks associated with the
consumption of these foods?°.

Unpasteurised (raw) milk and
dairy products

VTEC can contaminate unpasteurised
(raw) milk through faecal or
environmental contamination during
or after milking. Since the ban on
the sale of unpasteurised drinking
milk in Scotland in 1983, there has
been a marked decline in milkborne
illness in this country. However, HPS
surveillance data show that a small
number of cases of E. coli 0157 have
been reported in Scottish farming
communities, in which unpasteurised
milk (for private consumption) was

23Shiga toxin/verotoxin-producing Escherichia coli in humans, food and animals in the EU/EEA, with special reference to the German Qutbreak strain STEC 0104.
ECDC/EFSA Joint Technical Report, June 2011. (http://ecdc.europa.eu/en/publications/Publications/1106_TER_EColi_joint_EFSA.pdf)

24FSA Project B11010 Baylis, C., Smith, H., Bolton, E., O'Brien, S. Review of past and current research on Verocytotoxin producing Escherichia coli (VTEC) in
relation to public health protection (2006).

25UK E. coli 0157 outbreak associated with soil on vegetables. HPA press release; 30 September 2011.
http://www.hpa.org.uk/NewsCentre/NationalPressReleases/201 1PressReleases/110930Ecolioutbreakassocwithsoilonveg/

26Deering, A.J. et al. (2011) Internalisation of E. coli 0157:H7 and Salmonella in plants: A review. Food Research International In press.

2’Microbiological hazards in fresh leafy vegetables and herbs, WHO/FAO Meeting Report, Microbiological Risk Assessment Series 14 (2008).
http://www.fao.org/food/food-safety-quality/a-z-index/fresh-produce/en/.

28Good Agricultural Practice (GAP) is defined as the adoption of management practices that minimise the risks of water, air and soil pollution, ensure the highest
possible standards of food safety and allow economic agriculture to continue.

25Shiga-toxin producing E. coli 0104:H4 2011 outbreaks in Europe:Taking Stock. EFSA Journal, 2011; 9(10) 2390.
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a potential vehicle. Contamination

can also occur in products made

from unpasteurised milk including
unpasteurised cheeses. VTEC is known
to survive during the manufacture,
ripening and storage of certain cheeses
made from unpasteurised milk3°31 and
as these foods are consumed without
further treatment they can present a
potential risk, if the necessary hygiene
controls are not followed during the
production process.

Control measures

6.2(a) Current position: control measures

VTEC risks are primarily controlled by
preventing contamination with animal
faeces at all stages of the food chain.
Food businesses are legally required to
ensure that the risks of contamination
of untreated foods are minimised

at primary production through the
application of GAP and thereafter by
the implementation of food safety
management systems based on the
principles of Hazard Analysis and
Critical Control Point (HACCP).

General legislative requirements

Regulation (EC) No. 178/2002

states that unsafe food shall not be
placed on the market and that Food
Business Operators (FBOs) satisfy the
requirements of the food law relevant
to their activities at all stages of
production, processing and distribution

within the business under their control.

Regulation (EC) No. 852/2004 on the
hygiene of foodstuffs provides general
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rules for FBOs for the production and
processing of all food throughout the
food chain. General implementation

of procedures is based on HACCP
principles, together with application of
good hygiene practice.

Raw meat??

The contamination of raw meat

is controlled by preventing its
exposure to potentially contaminated
environments, and avoiding cross-
contamination during preparation and
processing.

Regulation (EC) No. 853/2004 lays
down specific hygiene rules for
products of animal origin.

The hygiene requirements for
slaughterhouses include:

« Ensuring animals are clean enough to
avoid contamination of meat during
slaughter and dressing;

Developing an appropriate slaughter
scheme and;

Developing procedures for the
hygienic dressing of animals to
protect carcases from unnecessary
contamination from hides, fleeces, or
gut contents.

Slaughterhouses are also required to
request, receive, check and act upon
Food Chain Information (FCI)33 for all
animals, other than wild game. FCI
provides information on the health
status of animals and assists the
slaughterhouse operator to organise
operations, and the official veterinarian

39Maher, M.M., Jordan, K.N., Upton, M.E., and Coffey, A. (2001). Growth and survival of E. coli 0157:H7 during the manufacture and ripening of a smear-ripened
cheese produced from raw milk. Journal of Applied Microbiology 90: 201-207.

31Schlesser, J.E., Gerdes, R., Ravishankar, S., Madsen, K., Mowbray, J. And Teo, A.Y. (2006). Survival of a five-strain cocktail of Escherichia coli 0157:H7 during the
60-day aging period of cheddar cheese made from unpasteurised milk. Journal of Food Protection. 69: 990-998.

32See Glossary.
33http://www.food.gov.uk/foodindustry/guidancenotes/meatregsguid/fciguidance/
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to determine the required ante and
post-mortem inspection procedures and
whether any further actions may be
necessary.

Additional measures at slaughter and
processing are prescribed by industry
assurance schemes including the QMS
Assurance Standards'3* which require
strict specifications to be met with
regard to traceability and hygiene
controls for meat classified as Scotch
Beef or Scotch Lamb.

Regulation (EC) No. 2073/2005 requires
microbiological testing of carcasses

to validate HACCP procedures.

Further criteria are applied to meat
preparations including minced meat
to assess hygiene controls and
demonstrate safety. The criteria
specified in legislation are not directly
related to VTEC risk, but products
meeting these standards are regarded
as likely to have a lower risk of VTEC
contamination.

There is evidence from other countries
including the US, that decontamination
treatments provide a useful tool in
reducing microbiological contamination
that may be present on the surface of
raw meat*. However, EU food hygiene
legislation does not permit the use of
substances other than potable water

to remove surface contamination from
foods of animal origin unless their use
has been approved. In late 2011, the
European Commission (EC) initiated
discussion on a proposal to authorise
the use of lactic acid to reduce
microbiological surface contamination
on beef carcases. This followed

the publication of a favourable

scientific assessment undertaken by
the European Food Safety Authority
(EFSA), which concluded that the

use of lactic acid in beef production
would not present a food safety
concern provided it complied with EU
specifications for food additives, and
that it could be effective in reducing
the levels of bacteria (including

VTEC) on beef carcases. The draft EC
proposal (which is still subject to vote
at the time of writing) recognises the
importance of HACCP based procedures
in beef production, and requires

that this decontaminating treatment
complements rather than replaces good
hygienic practice and HACCP based
controls3®.

Vegetables and fruit

It is not possible to guarantee the
absence of bacteria from vegetables
and fruit grown in the field, but
contamination is controlled by
preventing their exposure to VTEC
from the environment and water,

and avoiding cross-contamination
during growing, harvesting, packaging,
transport and storage.

EU food hygiene legislation does

not place prescriptive hygiene
requirements on primary producers
and does not require formal HACCP
at this stage of production. However,
Regulation (EC) No. 852/2004

lays down broad requirements for
producers to comply with legislative
provisions relating to measures

to protect primary products from
contamination arising from soil,
water and fertilisers. The Regulations
also require relevant businesses to
ensure hygienic production, transport,

34http://www.gmscotland.co.uk/index.php?option=com_content&view=article&id=132&Itemid=97.

35See Glossary.
36http://www.food.gov.uk/multimedia/pdfs/board/fsa120106.pdf




and storage and that potable or

clean water is used when necessary

to prevent contamination. Further

to this, legislation, standards and
guidelines373839.4041 exist to control the
treatment and application of organic
wastes on agricultural land to minimise
the risk of pathogens including VTEC.

In addition to legislative controls and
standards, industry guidelines exist
for the control of contamination in the
production and harvesting of produce.
Market requirements have also
promoted schemes such as The Red
Tractor Farm Assurance Fresh Produce
Scheme*? and best practice guidance
from trade bodies such as the Chilled
Foods Association (CFA)#3. In addition,
some major retailers have developed
their own Codes of Practice for their
suppliers in the UK and abroad. FSA
and the Horticultural Development
Company (HDC)** have also developed
freely available risk-based decision
support tools* for UK produce growers
covering water quality, manure

inputs and worker hygiene, as well as
guidance on microbial monitoring? .

Responsible access codes should
recognise the potential for
contamination due to human access to
areas used for food crops or irrigation
water, and although the risk is low,
these codes should provide guidance
on how to minimise contamination.

VTEC/E. coli0157
ACTION PLAN FOR SCOTLAND
2013-2017 |44

Sprouted seeds

Controls relating to the production

of sprouted seeds are based on

the general hygiene requirements

of Regulation (EC) No. 852/2004

and Regulation (EC) No. 178/2002.
Businesses producing and selling
sprouted seeds or seeds intended for
sprouting should identify the points
in the production and supply chain
where contamination could occur and
put in place controls to minimise the
risk from seeds, equipment, water,
packaging materials and staff hygiene.
This approach is similar to HACCP

but acknowledges that HACCP is not
yvet generally feasible at primary
production level. Regulation (EC)

No. 2073/2005 also defines
microbiological criteria for RTE
sprouted seeds including specific
limits for Salmonella and Listeria
monocytogenes. In November 2011,
EFSA published a scientific opinion on
the public health risk of VTEC and other
pathogens that may contaminate seeds
and sprouted seeds*’. This identified
the key risk factors contributing to
contamination and recommended
possible mitigation options to reduce
the risk. It concluded that, in the
absence of a reliable decontamination
method which was capable of
eliminating pathogens from seeds,
measures to prevent contamination
were key to controlling the risks. The
EC is currently discussing proposals to

37http://eur-lex.europa.eu/LexUriServ/site/en/consleg/2002/R/02002R1774-20060401-en.pdf
38http://www.wrap.org.uk/content/bsi-pas-100-producing-quality-compost
39Managing Farm Manures for Food Safety (FSA) 2009. http://www.food.gov.uk/multimedia/pdfs/manuresguidance.pdf

40PAS 110:2010 Specification for whole digestate, separated liquor and separated fibre derived from the anaerobic digestion of source-segregated
biodegradable materials http://www.wrap.org.uk/content/bsi-pas-110-producing-quality-anaerobic-digestate

“1The Safe Sludge Matrix, ADAS (2001) http://www.adas.co.uk/LinkClick.aspx?fileticket=f_CX7x_v4nY%3d&tabid=211&mid=664

42Red Tractor Assurance for Farms. Fresh Produce Scheme (2011) http://www.assuredfood.co.uk/resources/000/618/000/Produce_standard.pdf
43Chilled Food Association (2007) Microbiological Guidance for produce suppliers to chilled food manufacturers. Second Edition
44http://www.hdc.org.uk/

4Shttp://www.safeproduce.eu/Login.aspx?ReturnUrl=%2fDefault.aspx

“6http://www.food.gov.uk/multimedia/pdfs/microbial. pdf

“7http://www.efsa.europa.eu/en/efsajournal/pub/2424.htm
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tighten controls on sprouted seeds and
seeds intended for sprouting, and to
introduce new criteria for VTEC in these
foods.

Following the outbreaks of E. coli 0104
reported in Germany and France in
2011, the Fresh Produce Consortium,
in consultation with the FSA, developed
guidance to help food businesses

who produce sprouts, as well as seed
producers, to implement appropriate
controls and manage appropriate
production and handling procedures

to minimise the risks associated with
ready to eat sprouts?.

It is important to highlight the
differences in the microbiological
quality of produce (including salad
vegetables, vegetables, fresh herbs,
sprouted seeds and fruit) which is
labelled and sold to the consumer

as RTE“*® and that which is not.
Produce which is labelled as RTE

is grown, harvested and produced
under conditions aimed at preventing
contamination at all stages of
production via seeds, soil, organic
wastes, wild animals, irrigation water,
equipment, transport vehicles and
food handlers. In addition, RTE leafy
vegetables and herbs are subject to

a washing procedure (often involving
use of a sanitising agent) to remove
soil and other gross debris, which also
reduces the overall microbiological
load. RTE produce should always be
protected from cross contamination
(see Chapter 7), to ensure it does not
become a vehicle for VTEC infection.
Produce which is not labelled as RTE
should also be produced in accordance

with GAP. However as this is not
intended to be RTE, it is not subject to
the same level of control throughout
the production process, particularly at
the post harvesting stage, and should
be cooked, washed or peeled by the
consumer before being eaten.

Unpasteurised (raw) milk and
dairy products

The sale of unpasteurised drinking
milk is prohibited in Scotland, and the
only method of controlling the risks
associated with private consumption is
through raising public awareness. The
key control measure for preventing
VTEC contamination of unpasteurised
dairy products from animal faeces or
the environment is the maintenance
of good hygiene practice from
unpasteurised milk production through
all stages of production and retail.
Regulation (EC) No. 853/2004 specifies
requirements for the health of dairy
livestock, appropriate standards for
milk production holdings, effective
HACCP based procedures to ensure
staff hygiene and the management of
cleanliness during milking, collection
and transport, and microbiological
standards for unpasteurised milk.
Regulation (EC) No. 2073/2005 also
includes process hygiene and food
safety criteria for dairy products made
from unpasteurised milk, including
milk which has undergone a lower heat
treatment than pasteurisation.

“8Fresh Produce Consortium Guidance for Food Businesses on the hygienic Sourcing, production and safe handling of Ready to Eat Sprouts. First Edition
(May 2012)

49Regulation (EC) No. 2073/2005 defines ready-to-eat food as ‘food intended by the producer or the manufacturer for direct human consumption without the
need for cooking or other processing effective to eliminate or reduce to an acceptable level micro-organisms of concern'.




The Specialist Cheesemakers
Association has produced guidance®°
for small businesses clarifying how the
requirements of the EU Food Hygiene
Regulations apply to the production

of speciality cheeses. This specifies
controls relating to the supply and
storage of unpasteurised milk and steps
for avoiding cross-contamination and
record keeping, as well as guidance on
appropriate screening of unpasteurised
milk destined for the production of
unpasteurised cheeses for pathogens
including E. coli 0157.

6.2(b) Recommendations:

new control measures

6.1 - FSAS and SG should support EU
proposals to permit the use of lactic
acid to reduce microbiological surface
contamination on bovine carcases to
complement good hygienic practice and
HACCP based controls, and feed back to
the VTEC/E. coli 0157 Action Group.

6.2 - FSAS should continue to support
initiatives which promote best practice
for controlling microbiological risks
including VTEC contamination across all
areas of the fresh produce sector.

6.3 - SG should review current land
access codes and provide guidance to
minimise contamination of areas used
for food crops or irrigation water by
the public or by animals.

6.4 - FSAS, SEPA and SG should
ensure guidance on the safe use of
manures and recycled organic wastes
in vegetable and fruit production is
subject to ongoing review.

6.5 - FSAS and SG should support

the EC as it develops proposals for
controls to reduce the food safety risks

6.3
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associated with VTEC contamination
of sprouted seeds intended to be
consumed raw/untreated, and feed
back to the VTEC/E. coli 0157 Action
Group.

Monitoring compliance

6.3(a) Current position: monitoring compliance

Regulation (EC) No. 882/2004 sets
out the approach for monitoring and
enforcing businesses' compliance with
food law.

Raw meat>!

The specific requirements for the
organisation of official controls on
products of animal origin are laid
down in Regulation (EC) No. 854/2004.
This legislation is enforced by Official
Veterinarians and Meat Inspectors

in the FSA's Operations Group, in
slaughterhouses, cutting plants, game
handling establishments, and other
meat establishments which are
co-located with any of these premises
and which produce meat products,
meat preparations, minced meat and/
or mechanically separated meat. In
the slaughterhouse, official controls
currently include ante-mortem

and post-mortem checks based on
traditional approaches designed over
100 years ago to tackle the public
health concerns of that era. FSA

is conducting research to inform a
review of meat hygiene inspection in
slaughterhouses which is being taken
forward by the EU to modernise these
controls and ensure they are better
aligned to microbiological risks such
as VTEC.

50The Specialist Cheesemakers Code of Best Practice (3rd Edition). The Specialist Cheesemakers Association 2011.
http://www.specialistcheesemakers.co.uk/best_practice/index.htm

51See Glossary.
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LAs are responsible for enforcement in
all other meat establishments including
retail butchers. FSA monitors levels

of compliance by meat establishments
under LA control through the results of
food law enforcement activities, which
FSA collates and publishes through

its Local Authority Enforcement
Monitoring System (LAEMS).

The results of official control
microbiological sampling provide

a means by which enforcement
authorities can verify compliance with
controls applied at approved meat
establishments. FSA has recently
reviewed microbiological and hygiene
sampling carried out in approved meat
establishments and has set sampling
priorities to inform risk assessment for
future compliance monitoring in this
area of food production.

Under EU legislation, FSA also conducts
annual audit programmes to monitor
the enforcement of Regulations (EC)
No. 852/2004 and (EC) No. 853/2004
and the implementation and
effectiveness of HACCP principles at
approved meat establishments. Audits
of LAs now include an element of
‘reality checks' involving visits to a
sample of food premises to assess the
scope and performance of inspections.
The reports of these audits are
published on the FSA website.

FSA has also developed a process
called ‘Cause for Concern’ to monitor
approved meat establishments across
the UK for levels of compliance with
the requirements of Food Hygiene
Legislation. Establishments are
identified as cause for concern on
the basis of an analysis of trends

in compliance, and the most recent
audit scores for hygienic production,
environmental hygiene requirements
and HACCP. The details of ‘Cause for
Concern’ meat establishments are
included on a publically available list
until the necessary improvements are
made by the FBO.

Vegetables and fruit

LAs and the Scottish Government Rural
Payments and Inspections Directorate
(RPID) enforce compliance with
regulations relating to the prevention
of microbiological contamination in the
growing, harvesting and distribution
of untreated vegetables and fruit. FSA
monitors records of inspection and
compliance for primary production
through the Scottish Primary
Production Official Controls System
(SPPOCS).

Producers who take part in assurance
schemes are also subject to third party
audit for compliance against scheme
standards and the UK's major multiple
retailers audit produce suppliers
against their own Codes of Practice.
Market requirements have driven
many vegetable and fruit suppliers

to adopt these high standards of
production. However, it is unclear

to what extent producers which do
not belong to assurance schemes and
may be supplying to a smaller market
are complying with the necessary
controls. FSA has recently asked LAS
to gather data on levels of compliance
by producers of vegetables and fruit
grown in Scotland (with an emphasis
on crops that can be consumed
raw/untreated) to inform future
enforcement regimes in this area.




Sprouted seeds

LAs are responsible for the
enforcement of legislation which
applies to seed sprouters, importers
and traders, to ensure that these
establishments can demonstrate that
they have identified the points in the
production and supply chain where
risks of microbiological contamination
may occur and that effective action has
been taken to ensure products placed
on the market are safe (including
through appropriate verification
checks, such as microbiological testing).

Unpasteurised (raw) dairy products

Official controls for milk and dairy
products are laid down in Regulation
(EC) No. 854/2004. In Scotland, these
regulations are enforced in milking
parlours and cheese producers through
LA inspection.

6.3(b) Recommendations:

new monitoring of compliance

6.6 - FSAS should feed back to the
VTEC/E. coli 0157 Action Group the
results of its review of official control
microbiological sampling undertaken
in approved meat establishments

for verifying compliance with Food
Hygiene Regulations.

6.7 - FSAS should feed back to the
VTEC/E. coli 0157 Action Group the
outcome of its data gathering exercise
on compliance monitoring of Scottish
vegetable and fruit producers to
confirm that appropriate measures are
in place to protect produce from VTEC
contamination.

6.8 - NFUS should consider liaising
with the fresh produce sector to
identify any areas where NFUS believes
that industry assurance schemes may
not be complied with, and feed back to
the VTEC/E. coli 0157 Action Group.
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Evaluating effectiveness

The overall effectiveness of current
and recommended control measures
could be evaluated by measuring the
prevalence of VTEC in the relevant
foodstuffs. However the microbiological
testing required by EU legislation is

in place to verify the effectiveness of
HACCP controls, and does not prescribe
specific end product standards for
VTEC. As a result, the generation of
data specifically related to VTEC in
untreated foods produced in the UK,
relies on targeted surveillance.

The effectiveness of these controls
may also be evaluated by estimating
the contribution of these foods to
cases in Scotland. HPS enhanced VTEC
surveillance suggests that 35-40%
of cases in Scotland may have been
exposed to types of foods which are
known to be a potential VTEC risk.
However, estimating the proportion
of cases that may be attributable

to foodborne transmission requires
carefully designed epidemiological
investigation; and as the drivers of
foodborne infection are many and
complex, changes in case numbers
could not be attributed to any one
intervention.
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7 Controlling the contamination of treated food from contaminated
animal faeces, untreated food, or the environment

| |

Treated Water +—— Untreated —— Untreated Food === Traated F

t water L_’

[

Description of steps micro-organisms of concern’®2. These

In this chapter, treated foods fall into include washed bagged salads which
two categories: are labelled as RTE, cooked meats,

- Foods which are sold as Ready to Eat pates and sandwiches.
(RTE), as defined in EU Regulations Foods which have been cooked,
i.e. those foods ‘intended by the washed or peeled by the caterer or
producer or the manufacturer for consumer.
direct human consumption without
the need for cooking or other Contamination of treated foods by
processing effective to eliminate animal faeces can occur either directly
or reduce to an acceptable level or from environments contaminated by

52Regulation (EC) No. 2073/2005.




them e.g. grazing land or animal visitor
attractions®s3, including when they are
being handled or consumed in these
settings. It is unclear how commonly
this occurs.

Cross-contamination from contaminated
untreated food can occur in food
processing, storage, distribution,

retail, catering and domestic kitchen
environments and can be direct, via
contact with contaminated raw meat®4,
faecal matter on soiled vegetables,

or indirect via surfaces, hands or
utensils. VTEC can survive in foods
and on food preparation surfaces at
low temperatures, so avoiding cross-
contamination and ensuring adequate
cleaning and disinfection, are critical in
minimising the risk.

7.2 Control measures
7.2(a) Current position: control measures

The most effective means of controlling
Cross-contamination is by the complete
physical separation of surfaces,
equipment, wrapping and utensils

used for the preparation of untreated
and treated foods. In circumstances
where complete physical separation

is not possible, adequate cleaning,
disinfection and hand hygiene are
essential in the control of cross-
contamination risks.

Manufacture, catering and retail

EU Food Hygiene Regulation (EC)

No. 852/2004 requires all food
businesses involved in the production
of RTE foods to maintain procedures
based on HACCP principles, including
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the avoidance of cross-contamination.
Regulation (EC) No. 178/2002 prohibits
the sale of unsafe food and requires all
FBOs to initiate a withdrawal of any
food supplied by them if considered
unsafe. FSA has produced the guidance
packs ‘CookSafe’®®, ‘Retail Safe'*® and
‘Safer Food, Better Business’®?, to
support the implementation of HACCP
in catering and retail.

Regulation (EC) No. 2073/2005 defines
microbiological criteria for a range of
RTE foods at manufacture and retail,
which are used to help to verify

and validate the FBQO's food safety
management systems. Unsatisfactory
results can lead to the withdrawal or
recall of foods on the market and/or
action to improve production hygiene.

In 2011, FSA issued new guidance for
food businesses to specifically clarify
the steps needed to control VTEC
cross-contamination risks and how to
protect their customers. The guidance
also advises LA food safety officers
on appropriate sanctions for enforcing
these controls.

The key controls are:

« |dentification of separate work areas,
surfaces and equipment for raw/
untreated and RTE food.

Use of separate complex equipment,
such as vacuum-packing machines,
slicers, and mincers for raw/
untreated and RTE food.

Handwashing using a recognised
technique. Anti-bacterial gels and

53As defined in the Glossary.
54As defined in the Glossary.

sshttp://www.food.gov.uk/foodindustry/regulation/hygleg/hyglegresources/cookretailscotland/cooksafe/
*http://www.food.gov.uk/foodindustry/regulation/hygleg/hyglegresources/cookretailscotland/retailsafe/

57http://www.food.gov.uk/foodindustry/regulation/hygleg/hyglegresources/sfbb/
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wipes must not be used instead of
thorough handwashing.

Disinfectants and sanitisers must
meet recognised outcome standards
and be used as instructed by the
manufacturer.

Domestic kitchens

Control measures in the domestic
kitchen rely on consumers’ knowledge
of how to control cross-contamination
between raw/untreated and RTE foods,
and hand hygiene. Since 2001, the
FSA's Food Hygiene Campaign has
promoted the simple 4Cs principles
(Cleaning, Cooking, Chilling and
avoiding Cross contamination) to
improve consumer awareness of good
food hygiene. These principles also
continue to form the basis for the
annual FSA-led Food Safety Week
initiative.

Outdoor settings/animal visitor
attractions

An Industry Code of Practice has
recently been published entitled
‘Preventing or controlling ill health
from animal contact at visitor
attractions™®. This details the location
of eating areas within such sites and
the provision of appropriate signage/
facilities to discourage visitors from
eating in animal contact areas and
promote hand washing after animal
contact and before eating or drinking.

7.2(b) Recommendations:

new control measures

7.1 - FSAS should ensure that LAs
receive appropriate training on FSA UK
cross-contamination guidance and that
guidance is disseminated to all relevant
industry sectors in Scotland.

7.3

7.2 - FSAS should ensure that effective
cross-contamination control is
prioritised in LA enforcement of retail
and catering businesses handling raw/
untreated and RTE food (i.e. handling
both potentially contaminated foods,
and foods not subject to subsequent
treatment); and that implementation of
cross-contamination controls is subject
to ongoing review through the LA audit
programme.

7.3 - FSAS and LAs should ensure that,
where possible, catering specifications
for schools, care homes and hospitals

take into account the principles of the
cross-contamination guidance.

7.4 - FSAS and REHIS should ensure
that the principles of the cross-
contamination guidance are embedded
in training materials and guidance for
food businesses in Scotland.

7.5 - SG should liaise with REHIS and
SOoCOEHS to ensure that LAs continue
to disseminate the new Industry Code
of Practice ‘Preventing or controlling

ill health from animal contact at visitor
attractions™® to all relevant businesses
in Scotland.

Monitoring compliance

7.3(@) Current position: monitoring compliance

Manufacture, retail and catering

The requirements of Regulations (EC)
No. 852/2004 which applies to retail
and catering businesses producing
RTE foods are enforced by LAs. The
implementation of food safety controls
relevant to this step is monitored by
FSA through the results of food law
enforcement activities, which are
collated and published by FSA through
LAEMS. FSA also conducts annual
audits to monitor the enforcement of
this legislation, which now include an

*8http://www.face-online.org.uk/CodeofPractice
*°http://www.face-online.org.uk/CodeofPractice




element of ‘reality checks' involving
visits to a sample of food premises to
assess the scope and performance of
inspections. The reports of these audits
are published on FSA's website.

In Scotland, the results of inspections
conducted by LAS on catering
businesses are also made publically
available through the Food Hygiene
Information Scheme (FHIS)®°, whereby
food businesses are given a hygiene
score (‘pass’ or ‘improvement required’)
based on the results of inspections
conducted to check compliance with
food hygiene legislation.

In 2012, FSA conducted research to
evaluate the impact of the cross-
contamination guidance on industry
and enforcement authorities across
the UK. This assessed the levels of
awareness of the risks relating to

E. coli 0157 and cross-contamination
and how industry and enforcement
practices have changed as a result of
the guidance. The implementation of
the guidance in Scotland is subject to
ON-going review.

Domestic kitchens

There are no legal requirements for
consumers in their own homes to
comply with the measures described
for this step and therefore no means
by which the relevant controls can

be monitored in domestic kitchens.
However, FSA monitors consumer
awareness of food safety messages
disseminated through its Food Hygiene
Campaign through its surveys on public
attitudes, statistics on visits to the
relevant websites, and evaluation of
media campaigns and news stories.
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7.3(b) Recommendations:

new monitoring of compliance

7.6 - FSAS should feed back to the
VTEC/E. coli 0157 Action Group the
outcome of its evaluation of the impact
of the cross-contamination guidance in
Scotland.

Evaluating effectiveness

The effectiveness of controls to
prevent the contamination of treated
food could be evaluated by measuring
the prevalence of VTEC or indicator
bacteria in RTE foods at retail and
catering.

LA sampling programmes routinely
include the testing of RTE foodstuffs
for faecal indicator organisms and
occasionally VTEC. This data is
recorded on the UK Food Surveillance
System (UKFSS), which is currently used
by 29 out of the 32 LAs in Scotland.
UKFSS data indicates that, between
2008 and 2011, less than 500 samples
of RTE food were tested annually in
Scotland for the presence of E. coli
0157, none of which was positive.
Since 2008, over 3000 food samples
and environmental swabs have been
tested annually for the presence of
non-pathogenic E. coli, with an overall
failure rate of less than 3%.

The absence of specific legislative end-
product standards for VTEC in foods,
coupled with its rare occurrence and
low prevalence in the foodchain, limits
the value of conducting ongoing VTEC
surveillance of food.

It is not currently possible to establish
the extent to which the consumption of

%ohttp://www.food.gov.uk/scotland/safetyhygienescot/foodhygieneinfoscot/
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contaminated RTE foods contributes
to human infection in Scotland
from existing disease surveillance.
However, estimating the proportion
of cases that may be attributable
to foodborne transmission requires
carefully designed epidemiological
investigation; and as the drivers of
foodborne infection are many and
complex, changes in case numbers
could not be attributed to any one
intervention.
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8 Controlling the infection of humans from contaminated treated
drinking water or untreated water

Direct
l I Environment

Food
Water
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Treated Water «+—— Untreated water +—— — Unireated Food — Treated Food
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Food
Water

Description of steps Treated drinking water storage
This chapter addresses the prevention tanks and pipelines.

of infection of humans from Water stored within buildings in
contaminated treated and untreated domestic distribution systems.

water. Drinking water supplies (including
Treated water consists of all drinking public water supplies and treated
water, which has had treatment to PWS)-

improve its quality and includes (but Point-of-use (POU) water coolers
not confined to) disinfection. The term (including “bottle-type” water

includes all public water supplies and coolers) and bottled water.
some PWS, and includes:
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Untreated water includes all
environmental water and untreated
sources of drinking water, for example:

« Lochs and ponds including those
used for water sports.

Man-made or influenced bodies of
water such as raw water reservoirs
supplying water treatment works
on the public water supply and PWS
and recreational water facilities.

Rivers and streams.

Springs and boreholes (including
those used for drinking water).

Run-off water.
Bathing and shellfish waters.

Drinking water includes:
All public water supplies;
All PWS (treated or untreated):

POU water coolers and bottled
water - neither of which will be
mentioned further, as they involve
very low VTEC risk, and are highly
unlikely to be contaminated by the
routes that might contaminate other
treated water sources.

The step from drinking water to
human infection in the pathway
from colonised animals is much

less critical than the assurance of
uncontaminated drinking water,

as once treated drinking water is
contaminated there is little scope for
the prevention of human infection
other than boiling water. The step
from contaminated drinking water to
the human case is its consumption
without further treatment. The

step from contaminated untreated
environmental water to human
infection is deliberate or accidental
consumption.

8.2

Control measures

8.2(a) Current position: control measures

Once contamination of treated
drinking water has occurred,
opportunities for prevention of human
infection are limited; the only realistic
control measure being the rapid
identification of the contaminated
water supply through sampling and
analysis, additional disinfection of
the supply, boiling water and the
prevention of consumption until the
cause of contamination has been
identified and rectified.

SW in collaboration with others
developed the Scottish Waterborne
Hazard Plan, an emergency
management system.

In the event of an incident involving

microbiological contamination of
drinking water, SW may issue a

boil water notice at the request of
the NHS board in whose area the
incident is occurring. The decision
on the need for a boil notice is the
responsibility of NHS boards, with
SW providing specialist technical
information and advice to the Health
Board and implementing the request.
LAs will routinely be involved in
incidents and emergency planning
due to their specialist environmental
health roles including food retailers
and manufacturers. The DWQR may
be requested to act as an impartial
observer during Incident Management
Team (IMT) meetings and on
conclusion of incidents will investigate
and determine whether enforcement
action against SW is necessary.

Where faecal indicators such as E. coli
are detected through PWS sampling,




LAs contact the affected persons and
advise them to boil water for particular
activities. LAs and Health Boards meet
regularly and LAs routinely advise
Health Boards of samples which fail
standards. Some LAs use the standard
boil notice leaflet which is provided in
the Scottish Government PWS Technical
Manual, while others have modified the
leaflet for their own use.

The 2006 Regulations require an
information notice to be displayed in
premises with PWS where the supply is
used as part of a public or commercial
activity. The DWQR is aware that many
premises do not display this notice,
thereby not allowing consumers the
option of avoiding using the supply or
taking precautions. It is recommended
that local authorities actively promote
compliance with this requirement.

In the case of treated drinking water,
control consists of sampling and
analysis of the supply, the rapid
identification of the source and extent
of the contaminated water supply and
either the prevention of its further
consumption or the introduction of
temporary control measures such as
treatment (e.g. additional disinfection
at service reservoirs) or boil water
notices, until the cause of the
contamination has been identified
and rectified.

In the case of untreated PWS, control
consists of the same initial steps

to identify the contaminated water
supply, and either the rectification

of the cause of contamination,
disinfection, installation of appropriate
water treatment or advice to the
owners or users of the supply to boil
water until the supply is made safe.
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The Water (Scotland) Act 1980 gives
local authorities powers to require
SW, where practicable, to provide an
alternative supply of water e.g. in a
tank or bowser. This is at the expense
of the PWS owner or user.

In the case of environmental water,
control entails public education about the
risks of consumption. These are currently
insufficient, as drinking untreated
environmental water (e.g. from burns

or rivers) is commonplace particularly

in outdoor activities - including private,
commercial and educational. There is a
need to address this.

8.2(b) Recommendations:

8.4

new control measures

8.1 - SG should produce guidance
warning against the drinking of
untreated environmental water (e.g.
from burns or rivers) by individuals
undertaking commercial, educational or
other outdoor activities.

Monitoring compliance

Compliance is currently monitored by
including in outbreak reports the time
taken for the association of cases with
exposure to treated or untreated water
to be suspected, and control measures
implemented.

Evaluating effectiveness

8.4(a) Current position:

evaluating effectiveness

The only measures of the effectiveness
of existing controls to prevent the
infection of humans from contaminated
treated or untreated water are sampling
and analysis of the supply and HPS
VTEC and outbreak surveillance
systems. However, this cannot evaluate
the effectiveness of control measures
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preventing the infection of humans by
drinking water in isolation.

Outbreak surveillance can help
evaluate the effectiveness of the rapid
identification, and management of
outbreaks in which water is suspected
to be the source or vehicle but only

if the time between the occurrence of
cases, the identification of the outbreak
and the introduction of control
measures is documented.

8.4(b) Recommendations:
new evaluation of effectiveness

8.2 - SG should request Health Boards
to ensure that IMT reports documenting
outbreaks of VTEC infection due to
contaminated drinking water should
include not only an estimate of the
speed with which control measures
were applied, but also an estimate of

their effectiveness.
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Controlling the infection of humans from the environment or from

contaminated animal faeces
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Description of steps

Human cases can be infected by contact
with animal faeces either directly or as
a result of contact with an environment
contaminated by them. Exposures
may be residential, occupational or
recreational. Contaminated animal
faeces and environments are major
sources of VTEC and are important

in both sporadic infections and
outbreaks. VTEC and other zoonotic
pathogens may be present in the rural
environment throughout the year.
Chapter 3 addresses the measures

necessary to control contamination of
the environment; this chapter assumes
the environment to be contaminated
and describes the consequent control
measures. Some environments pose a
potential risk for transmission of VTEC
because they may be contaminated by
cattle, sheep or goat faeces, especially
if: the animals or their faeces are
present in larger quantities; if the
animals are excreting more organisms
because they are young or stressed;
or if these environments are lived in
or visited by people of young age, or
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in large numbers. The list below gives
some examples but is not exhaustive,
as any environment that may become
contaminated by animal faeces may
pose a risk for human infection:

« Animal visitor attractions e.g.
Open farms/farm parks; animal
petting/handling areas within
other attractions (including zoos);
educational establishments e.g. city
farms; working farms with livestock
that occasionally open to the public
e.g. for school visits, Open Farm
Sundays, etc; rare breed/rescue
centres; markets, agricultural shows
or country fairs where livestock
are present; mobile menageries or
petting/handling enterprises; other
visitor facilities where the public
have animal contact, even if (like
stables) they represent a lower risk
of VTEC carriage than premises
with ruminants; and any picnic/play
areas these attractions include that
could be contaminated e.g. by faeces
tracked in by humans or animals.

Private farms that are not open to
the general public in an organised
sense, but which may have social or
occupational visitors, or where the
public may walk through farmyards
or grazing land.

Abattoirs and other meat or animal
product facilities.

Houses, gardens or other non-farm
residential or other public premises
adjoining the above.

Farm vehicles or equipment; slurry
or animal transporters; and other
vehicles.

Rural footpaths, roads, verges,

tracks, and fields; and fences, gates
or stiles on or by grazing.

Machairs, beaches, sea shores,
rivers, lochs or bathing water where
ruminants may graze.

Control measures

The most effective generic control
measure to avoid human cases
occurring as a result of contact

with animal faeces or environments
contaminated by them is scrupulous
personal hygiene (e.g. removing work
or other outerwear and washing hands,
after being in contact with animals or
with any environment, water etc that
might have become contaminated by
their faeces, especially before eating
or drinking or entering domestic or
food preparation areas). This can only
be achieved by modifying the public’s
behaviour. The strategies to achieve
this are addressed in the section on
Communications.

Control measures to protect the public
are currently very scanty, consisting
of advice and guidance such as hand-
washing after animal/environmental
contact, before eating or preparing
food, and removal of work clothes and
footwear before entering home/food
preparation areas.

The new Industry Code of Practice
covers school visits to animal visitor
attractions®! and highlights what
teachers and others who organise visits
for children can do to prevent infection
with zoonoses such as VTEC. The
importance of handwashing should be
emphasised to children at an early age,
especially after touching animals and
before eating and drinking. As a general

51 http://www.face-online.org.uk/CodeofPractice




9.3

requirement under the Health and

Safety at Work etc Act 1974, farm and
other animal visitor attractions should
provide clean water for handwashing.

Monitoring compliance

9.3(a) Current position: monitoring compliance

The only measure in place to control
human infection from the environment
and animal faeces is health protection
education. The compliance of agencies
and the public with the messages in
the education can only be measured by
surveys of their activities.

Most animal visitor attractions are
commercial operations, the primary
purpose of which is leisure/entertainment,
at which visitors are encouraged to
have hands-on contact with animals.
Responsibility for enforcing health and
safety legislation at such premises falls

to the LAs by virtue of the Health &
Safety (Enforcing Authority) Regulations
1998. However, there are a small number
of equivalents to animal visitor attractions
on premises whose main activity is as
an agricultural undertaking, for which
enforcement falls to HSE.

9.3(b) Recommendations:

new monitoring of compliance

9.1 - The Communications Strategy
Group to be convened by SG (see
Section VIII) should undertake a
snapshot survey of compliance with
the provision and application of health
education materials and guidance

on reducing VTEC risk via personal
hygiene.

9.4
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9.2 - The Communications Strategy
Group should then take action

based on the findings of the survey
of compliance with the provision

and application of education and
guidance on personal hygiene (see
Recommendation 9.1 above) and feed
back to the VTEC/E. coli 0157 Action
Group.

Evaluating effectiveness

9.4(a) Current position:

evaluating effectiveness

The effectiveness of the
implementation of guidance in
modifying the public’'s behaviour can
only be achieved as part of a public
information campaign and through
inspection by HSE/LA. The compliance
of agencies and the public with the
messages in the education can only be
measured by surveys of the public’s
knowledge attitude and behaviours.

9.4(h) Recommendations:

new evaluation of effectiveness

9.3 - The Communications Strategy
Group should undertake a snapshot
survey of the effectiveness of health
education materials and guidance
on reducing VTEC risk via personal
hygiene.

9.4 - The Communications Strategy
Group should then take action based
on the findings of the survey of

the effectiveness of education and
guidance on personal hygiene (see
Recommendation 9.3 above) and feed
back to the VTEC/E. coli 0157 Action
Group.
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10 Controlling the infection of humans from contaminated untreated
or treated food
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10.1 Description of step food and its withdrawal or recall
This chapter addresses the from the market. Cases can also
prevention of infection of humans be reduced by rapid detection and
from contaminated food. The effective management of outbreaks.
prevention of contamination of food
is dealt with in chapters 6 and 7. 10.2 Control measures
Once food is contaminated the only 10.2(a) Current position: control measures
way to minimise the risk of human Under Regulation (EC) No. 178/2002,
infection is through the application FBOs are required to immediately
of treatment capable of eliminating withdraw and/or recall food from
VTEC risk. Where this has not been the market if it is not in compliance
applied, the only means of preventing with food safety requirements and
human infection is through rapid to inform the Competent Authority
identification of the contaminated (FSA and relevant LA). Where the




unsafe food may have reached the
final consumer, the FBO must inform
consumers effectively and accurately
of the reasons for the withdrawal of
the product. The FBO must also recall
the food from consumers where other
measures are insufficient to protect
their health.

For consumers to protect themselves
from foodborne VTEC risks, it is critical
that they are aware, through proper
labelling, whether a food is RTE or
whether it requires washing, peeling or
cooking. EU regulations require most
pre-packed food to be clearly labelled
with appropriate instructions for use,
including the need to cook thoroughly
prior to consumption. With regard to
RTE cheeses made from unpasteurised
milk it is important that consumers are
able to identify such products in order
that they can make an informed choice
in relation to the potential risk. This is
particularly important when the food
is intended for people whose health
status puts them at increased risk

of infection or severe consequences.
Regulation (EC) No. 853/2004 requires
products made with unpasteurised
milk to be labelled clearly with the
words ‘made with raw milk’. Cheeses
not pre-packed but sold loose (e.g.

at a market or delicatessen), require
this information to be displayed at

the counter, although there is no legal
requirement for it to accompany the
product after sale.

Heat treatment is the most effective

control measure for eliminating VTEC in

foodstuffs, and applies to the cooking
of meat, vegetables and fruit, and
the pasteurisation of dairy products.
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Minced meat, burgers and rolled joints
present a particular risk as any bacteria
present on the surface of the meat are
distributed throughout the product,

and therefore require thorough cooking
prior to consumption. FSA guidance
recommends cooking minced meat
products to a temperature of 70°C for

2 minutes or equivalent®?, and promotes
consumer awareness of safe cooking
practice on an ongoing basis through its
Food Hygiene Campaign activities.

Vegetables and fruit which are not
sold as RTE, particularly those which
are visibly contaminated with soil and
have not been produced in accordance
with GAP should always be washed or
peeled prior to consumption. Although
washing and peeling cannot be relied
upon to eliminate the microbiological
risk these steps will help to reduce

the numbers of bacteria which may be
present on the surface. In recognition
of the potential risks associated with
soil contamination on produce, FSAS
began a campaign in 2011 to remind
consumers of the importance of
washing vegetables and fruit which are
not supplied as RTE®:.

10.2(b) Recommendations:

new control measures

Recommended new control measures
for this pathway are communications
strategies outlined in Section VIII of this
document.

10.3 Monitoring compliance
10.3(@) Current position:
monitoring compliance

The requirements of Regulation (EC)
No. 852/2004 which applies to retail
and catering businesses producing RTE

52http://www.food.gov.uk/multimedia/pdfs/acmsfburgers0807.pdf

53http://www.food.gov.uk/scotland/aboutus_scotland/pressreleases/2011/nov/vegcampaignscot
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foods are enforced by LAs. The results  10.4 Evaluating effectiveness

of inspections conducted by LAS on
catering businesses in Scotland are
published through the FHIS.

It is not possible to monitor whether
the general public are compliant with
the actions which are necessary to
control VTEC in domestic kitchen
environments. However, FSA monitors
consumer awareness of food safety
messages disseminated through its
Food Hygiene Campaign Vvia surveys on
public attitudes, statistics on visits to
the relevant websites, and evaluation
of media campaigns and news stories.

10.3(b) Recommendations:

new monitoring of compliance

10.1 - FSAS and LAs should review the
display of point of sale information
for unpasteurised cheeses sold loose

in Scotland (including those served in
restaurants) to ensure consumers are
able to make an informed choice.

The effectiveness of controls applied
to this step may be evaluated

through measuring the level of public
awareness of food hygiene messages,
and ultimately, through a reduction in
the number of foodborne outbreaks
and sporadic cases which may be
attributed to food. However, estimating
the proportion of cases that may be
attributable to foodborne transmission
requires carefully designed
epidemiological investigation; and as
the drivers of foodborne infection are
many and complex, changes in case
numbers could not be attributed to any
one intervention.
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11 Controlling the excretion of contaminated human faeces
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11.1 Description of step investigations in Scotland, also supports
Contaminated human faeces are the contention that DrE‘SythomatiC
excreted not only by symptomatic excretion occurs, but available data are
cases of VTEC infection, but also by limited.
asymptomatic, post-symptomatic, _ _
and possibly pre-symptomatic cases. This chapte.r considers the measures
A small number of cases identified for controlling the excretion of
by HPS enhanced surveillance have contaminated faeces. Chapter 12 then
continued to excrete the organism goes on to describes the measures for
for more than 3 months after their Dreventing the aCQUiSition of infection
symptoms have ceased. Evidence from contaminated human faeces.
from HPS surveillance, and outbreak
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There are no practical control
measures for preventing the excretion

11.2 Control measures
11.2(a) Current position: control measures

For symptomatic cases, the mainstay
of controlling the excretion of
contaminated faeces is the early
suspicion diagnosis and treatment
of VTEC infection The quicker cases
recover, the shorter the duration of
excretion.

Early suspicion requires alertness to
the diagnosis on the part of clinicians.
Bloody diarrhoea of acute onset with
no other apparent cause in children
should always be considered as a
medical emergency.

Early diagnosis and treatment require
rapid access to care and early intervention
to reduce risk of transmission.
Microbiological confirmation of the
clinical diagnosis also requires alertness
to the guidance recommending routine
screening of diarrhoeal stools, in a range
of health care settings including general
medical, surgical, and gastrointestinal
units, as well as GP surgeries and A&E
units. Microbiological confirmation of
non-0157 VTEC strains is generally less
rapid, as they are only detectable by
the more sensitive testing in use at the
Scottish E. coli 0157/VTEC Reference
Laboratory (SERL); and this in turn relies
on appropriate, and speedy, forwarding
to SERL, of locally negative stools from
clinically suspicious cases. Enabling
local laboratories to detect non-0157
strains would raise significant issues e.g.
around the feasibility and reliability of
locally-achievable tests, and ensuring
nationally-standardised results and
reporting. Measures to facilitate
speedier forwarding of locally negative
stools may therefore offer more easily
accessible advantages.

of contaminated faeces by pre-
symptomatic cases. In the first place
they are difficult or impossible to
identify: in the second the strategies
recommended for asymptomatic and
post-symptomatic cases are either
unproven (probiotics) or unproven
and generally inappropriate (antibiotic
therapy).

Administering antibiotics and
probiotics to control the excretion of
contaminated faeces by asymptomatic
(Jensen et al., 2005) and post-
symptomatic individuals has been
suggested but there is no good
evidence of their efficacy and they
cannot be recommended, because in
confirmed, probable, or suspected
VTEC infection, antibiotics should not
be administered. There is no evidence
to suggest that antibiotics improve
the clinical course of infection. Indeed,
children and adults may suffer a higher
rate of HUS when given antibiotics.
Anti-motility agents and opioid
narcotics should also be avoided

as these have also been associated
with a risk of HUS and neurological
complications.

11.2(b) Recommendations:

new control measures

11.1 - SG should commission a group to
produce clinical guidance for clinicians,
especially GPs, providing advice on the
early diagnosis and management of
suspected VTEC infection. This group
should identify methods for monitoring
compliance with its guidance, and for
evaluating its effectiveness.

11.2 - SERL, in consultation with
diagnostic laboratory representatives,
HPS and other relevant stakeholders,
should compile a report on current




thinking about the best methods

to optimise rapid microbiological
confirmation of non-0157 VTEC
infection, and feed back to the VTEC/
E. coli 0157 Action Group.

Monitoring compliance

There is currently no system to monitor
compliance with the control measure
we recommend: the early suspicion,
diagnosis, and treatment of cases of
VTEC infection.

Activity by relevant frontline
responders in the NHS cannot be
monitored by any extant surveillance,
and new systems to do so would be
difficult and inordinately expensive to
run. The only practical way to monitor
compliance, therefore, would be to
conduct occasional surveys (e.g. of GPs)
to ascertain their practice, or special
studies of confirmed cases to determine
at what stage of their patient journey
their diagnosis was suspected and
diagnosed, and whether it was
appropriately managed at these stages.
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SERL has already undertaken periodic
reviews of the criteria on forwarding
locally negative stools from clinically
sUSpicious cases. Measuring
compliance with these criteria would
also require a special study; and
investigating the forwarding decisions
for every bloody stool submitted,
even to a single diagnostic laboratory
over a given time frame, could be a
sizeable and resource-consuming task.
We do not recommend such a study
as it would require disproportionate
resources.

Evaluating effectiveness

There is currently no system in place
for evaluating the effectiveness of
early suspicion and diagnosis. Like
monitoring compliance, this can only be
achieved with special studies.
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12 Controlling the infection of humans from contaminated human faeces
via food, water, the environment, or directly
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12.1 Description of pathway items such as towels. Indirect transfer

Human infection with VTEC from the via food is usually via RTE foods®, or
faeces of an infected person occurs via foods which although purchased
either directly or indirectly via the not RTE, have been cooked, washed

environment, food, or water of any or peeled by the caterer or consumer
type. (including hand-transferred cross-
contamination e.g. whilst working with
Direct transfer from contaminated animals). Transfer via untreated food
human faeces is usually by hand to which is then inadequately treated may
mouth spread. Indirect transfer via also occur. Transfer from contaminated
the environment is usually via surfaces human faeces via drinking water or
(especially in kitchens or bathrooms) or environmental water is unlikely, but

54 As defined in EU Regulation (EC) No. 2073/2005




transfer via swimming pool water
poses a particular risk. There is also
potential risk from human excretion
during countryside activities e.g.

in burns, woodland, walking areas

or beaches, as well as potential for
leakage from inadequate septic tanks.

Direct and indirect infection via the
environment and food is facilitated
by deficiencies in the hand hygiene
of either the case or those caring for
them, particularly if the case is very
young, physically incapacitated or
unable to maintain good hygiene for
other reasons.

12.2 Control measures
12.2(a) Current position: control measures

Current control measures are reliant on:

« Early identification and diagnosis of
cases and identification of contacts,
including:

- Early application by medical
practitioners of low thresholds
for suspecting and testing for
VTEC when symptoms suggest
gastroenteritis of infectious
aetiology.

Rapid microbiological
confirmation of infection, to
inform or confirm the application
of infection control procedures.

Referral by clinicians and
microbiologists of locally negative
stools from clinically suspicious
cases to the Scottish E. coli 0157/
VTEC Reference Laboratory.

Early provision of infection

control advice by all relevant front
line responders in the NHS and
environmental health to cases with
suspected infectious gastroenteritis,
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and their families or carers,
without awaiting confirmation of
microbiology or of an outbreak.

Provision by LAs, HPTs, and other
relevant agencies of information on
infection control, food hygiene and
other control measures to residential
institutions, nurseries and other
facilities.

Knowledge and strict application of:

- Personal hygiene and cleaning,
in private homes, workplaces,
residential institutions, nurseries,
schools, hospitals, etc.

Food hygiene and food safety
practice.

Water treatment legislation,
regulation and procedures.

Swimming pool water legislation
and guidance.

Other national guidance such as
the Public Health Management of
Infection with VTEC; Prevention
and Control of Infection in
Childcare Settings.

The Sludge Regulations 1989
regarding any use of sewage
sludge on farmland.

The Safe Sludge Matrix (agreed
between the British Retail
Consortium, Water UK and ADAS)
provides Guidelines for the
Application of Sewage Sludge to
Agricultural Land. Regulations for
use of compost and anaerobic
digestate Regulation (EC) No.
1069/20009.
« Provision of adequate handwashing,
cleaning and other facilities in
settings described above.
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« Reducing the number of people 12.3(b) Recommendations:

potentially exposed to the faeces of
an infected person e.g. by:

- Strict application of VTEC
guidance on excluding cases or
contacts who are at special risk
of passing on infection®® - this
includes exclusion from nursery
or school, or from food handling
or personal care work etc.

Cohort nursing and other infection
control measures in hospitals/
residential institutions.

Ensuring protective measures

are in place for those at higher
risk of acquiring infection® e.g.
teaching effective handwashing to
children, and ensuring they do not
share towels used by known or
suspected cases.

12.2(b) Recommendations:

new control measures
None. This pathway is comprehensively

addressed by existing control measures,

which should be effective if correctly
applied.

12.3 Monitoring compliance
12.3(a) Current position:

monitoring compliance

There are no widely available data at
national level from systems currently
monitoring compliance in this area.
Establishing new national monitoring
systems could be prohibitively complex
and costly.

new monitoring of compliance

12.1 - SG should investigate the
options for collecting and publishing
any existing local data on compliance
with current control measures to
prevent human infections from
contaminated human faeces via food,
water the environment or directly,
using a national format; or, if that is
insufficient, conducting occasional
surveys of compliance e.g. by front line
NHS staff, HPTs or LAS, or via special
studies of confirmed cases e.g. of
nurseries, care homes, etc.

12.4 Evaluating effectiveness
12.4(3) Current position:

evaluating effectiveness

There are no widely available data at
national level from systems currently
evaluating effectiveness in this area.

12.4(b) Recommendations:

new evaluation of effectiveness

12.2 - SG should investigate the
options for evaluating effectiveness
to prevent human infections from
contaminated human faeces via food,
water the environment or directly,
using either (a) any existing local
data that could be collected and
published using a national format; or
(b) occasional surveys e.g. of front
line NHS staff, HPTs or LAs, or special
studies of confirmed cases, nurseries,
care homes etc.

55As defined in the Glossary.
%6 As defined in the Glossary.
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VIIL.

PROPOSALS FOR
RISK COMMUNICATION
AND HEALTH EDUCATION

Communication of risk and preventive measures are essential to risk reduction. Communication
strategies should target those groups:

« Who are most vulnerable to infection or its consequences
« Where the greatest reduction in case numbers is likely to be achieved

Communication strategies should be those that most effectively promote the required
knowledge, attitudes and behaviours, to comply with the current and new control measures
described in the Action Plan.

Current Position

Epidemiological data and expert reports indicate the main risk factors for VTEC and associated
target audiences for risk communication and health education, as summarised below:

Risk Factor Target Audiences

Livestock/ Farming and other rural residents.
animals Farm/agricultural and other rural workers; animal handlers; veterinarians.
and their Visitors to the countryside or to animal visitor attractions®’; rural activity
environments  groups e.g. scouts, walkers, sporting groups.
Proprietors of animal visitor attractions®, or farmland used by walkers, etc.
Organisers of farm visits, events in rural areas, on pasture, etc.

Food handlers (occupational and domestic) and consumers. Food production
workers eg abattoirs, food processing plants.
LA staff or others involved in inspection and enforcement

Private Water PWS owners and users.

Supplies LA staff or others involved in inspection, operation, maintenance, treatment
installation, etc.
Visitors to properties supplied by PWS.
Land users, farmers, forestry workers.

Secondary Cases, their households, carers, relatives, and social contacts.
spread GPs, other frontline medical practitioners, and other health and social care staff.
Proprietors and managers of child care facilities, care homes, etc.

57 As defined in the Glossary.
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A wealth of information on VTEC is currently
available from various sources. It can be
either specific to VTEC, or generic e.g.
general prevention of food borne, zoonotic
or gastrointestinal disease. It covers most of
the target audiences, using various formats
e.g. web pages, leaflets and professional
guidelines. For more detail about the
information available, including sources,
types and target audiences, see Online
Appendix (iii). The perceptions and attitudes
of certain groups to VTEC risks have also
been investigated. There are nonetheless
gaps and inconsistencies, and an integrated
VTEC risk communication strategy should
therefore address:

« Undertaking risk communication needs
assessment of both the population and
target groups.

Reviewing all research on attitudes to and
perceptions of risk.

The lessons learned from major
investigations and inquiries.

Analysing and assessing the content of
current risk communication materials.

Options for nationally co-ordinated advice
on topics that may be covered differently
by different HBs or LAsS at present

(e.g. infection control advice to cases,
households and carers).

Promoting a joined up approach between
key agencies to ensure consistent content/
guality.

Recommendation

C1 - SG should convene a Communications
Strategy Group to develop and support

the implementation of a comprehensive
communication strategy for VTEC involving
all the key agencies, and feed back to the
VTEC/E. coli 0157 Action Group.

Implementation of the strategy will be

across a matrix of both generic and targeted
approaches and will take into account

social marketing methodology aimed at

a sustainable change in attitudes and
behaviours. Specific components that should
be considered for inclusion in the strategy are:

Rural Households, Workers or Visitors,
Proprietors/Inspectors of animal visitor
attractions®®

C2 - SG with NFUS should ensure VTEC
risks are covered in communication with
landowners and the public on access to and
recreational use of pasture/intensively
grazed land.

C3 - SG should develop information and
resources for the public about VTEC risks,
which may also help to reduce risk from
other zoonoses: this should include: advice
on supervision of children; the importance
of hand washing after contact with animal
and rural environments, and before eating,
drinking or preparing food; and what
constitutes effective handwashing (including
advice against relying on anti-bacterial hand
gels or wipes).

Food Handlers and Consumers (Occupational
and Domestic)

C4 - FSAS and LAs should continue

to highlight the risks associated with
undercooked minced meat products, and
promote advice on safe cooking.

C5 - FSAS should ensure that consumers
and caterers continue to be reminded of the
potential risks associated with vegetables and

%8 As defined in the Glossary.




fruit that are not supplied as RTE, and how
these products should be prepared prior to
consumption.

C6 - FSAS should continue to ensure that
the practices that lead to effective cross
contamination control are promoted in food
hygiene communication activities, including
annual Food Safety Week initiatives.

C7 - FSAS, in partnership with other
stakeholders such as REHIS, should ensure
that hand hygiene is prioritised in strategies
for improving health education for food
handlers in catering and domestic kitchens.

C8 - SG should liaise with REHIS and SoCOEHS
to ensure that LAs and HPTs continue

to provide information and guidance on
preventing contamination of food by human
faeces in both private households and
commercial premises.

Private Water Supply Owners and Users, and
Relevant LA and Health Protection Staff

C9 - SG, LAs and REHIS, with input from
DWQR and HPS, should develop educational
materials to promote risk awareness and
management for all PWS owners or users.

C10 - SG should ensure that their resources
for PWS owners and users include advice on
early reporting of diarrhoeal illness (as this is
the best way to promote early identification
of contaminated supplies); prompt issuing and
implementation of boil water notices; and
guidance on risk communication for Health
Protection Teams and LAs.

C11 - SG should consider integrating advice
on PWS into generic resources such as the SG
leaflet ‘Shedding Light on E. coli 0157".

C12 - SG, SEPA and other key stakeholders,
through the Diffuse Pollution Management
Advisory Group (DPMAG), should continue
to work in partnership with the farming and
forestry sectors in order to maximise the
protection of sources of drinking water, and
minimise the risk to human health.
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Secondary Spread, General Infection Control,
Diagnosis and Testing

C13 - SG, in liaison with HPS and FSAS
should consider options for raising awareness
of the importance of hand hygiene, both
generic and targeted at specific settings such
as childcare.

C14 - SG should consider specific measures to
help young children apply hand hygiene.

C15 - SG should provide advice for frontline
NHS and LA staff on achieving early diagnosis
of infectious diarrhoea; on the need for

low thresholds for suspecting and testing

for VTEC, especially in acute onset bloody
diarrhoea; on the issues for cases with
non-0157 strains, who may initially have
been told they were negative, based on

local laboratory results; and on the need to
forward locally negative stools from clinically
suspicious cases, to the Scottish E. coli 0157/
VTEC Reference Laboratory.

C16 - SG should advise frontline NHS and LA
staff to provide cases, families and health/
social care staff with advice on hygiene and
preventing secondary spread, as soon as
infectious diarrhoea is suspected (whether
VTEC or other aetiology), without waiting for
laboratory confirmation.
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PROPOSALS FOR RESEARCH
AND SURVEILLANCE

Despite the considerable resources that have
been applied to research into VTEC, many
gaps in our knowledge remain. The VTEC/

E. coli 0157 Action Group has identified
areas in which further research is required
to inform better evidence-based control
measures. These include:

Chapters 1 and 2

RS1 - SG, in liaison with other relevant
agencies, should regularly monitor
developments in research efforts to identify
practical and efficacious measures for
controlling the excretion of VTEC from
animals and feed back annually to the
VTEC/E. coli 0157 Action Group on any
potentially useful control strategies.

Chapter 3

RS2 - SG should review available information
on proportionate controls to reduce
environmental contamination.

RS3 - SG should then consider resourcing,
and where appropriate requiring, relevant
agencies or groups to implement those
any proportionate controls identified by
their review on reducing environmental
contamination (see Recommendation RS2
above).

RS4 - SG should feed back to the VTEC/

E. coli 0157 Action Group their review of
proportionate control measures for reducing
environmental contamination, and their
conclusions on which (if any) agencies or

groups should be resourced and/or required
to implement them; and should ensure that
simple national monitoring systems are
established for each new control measure
resulting from this review.

Chapters 6 and 7

RS5 - FSAS should consider funding research
to improve understanding of the potential
VTEC risks associated with unwashed and
unpeeled fruit and vegetables on retail

sale and the food safety implications of
internalisation of VTEC by plants.

RS6 - HPS should consider research to
investigate the contribution to VTEC infection
in Scotland, of emerging food risks, including
fresh produce and sprouted seeds.

RS7 - FSAS and LAs should ensure that
surveillance of VTEC in foods is intelligence
led and targeted to evaluating the
effectiveness of controls applied to the
production of foods which are a known
VTEC risk.

RS8 - FSAS and LAs should ensure that
food surveillance programmes include
microbiological sampling at food premises
producing ‘at risk’ RTE foods, to evaluate
the effectiveness of cross contamination
controls undertaken at butchers and catering
businesses.

RS9 - FSAS - with input from SERL - should
consider a review of laboratory provision
in Scotland for the testing of E. coli and
non-0157 VTEC strains in foodstuffs.




Chapter 9

RS10 - SG should commission research into
ages of responsibility in children, and should
report progress on this to the VTEC Action
Group.

RS11 - HPS should consider a case control
study to ascertain whether the aetiological
fraction has changed since its previous study
in 2001.

Chapters 11 and 12

RS12 - SG should consider commissioning

a retrospective study to identify at what
stage confirmed cases of E. coli 0157 and
non-0157 VTEC infection were suspected, and
whether this was at an early enough stage to
allow appropriate public health management.

RS13 - SG should consider commissioning a
retrospective study to ascertain the dose and
duration of excretion in cases who had been
suspected and diagnosed early and treated

appropriately (cases) compared to cases who
had not (controls), and identify differences
(if any) between E. coli 0157 and non-0157
VTEC strains.

RS14 - SG should investigate the options for
conducting occasional surveys of compliance
with exclusion and other infection control
guidance e.g. by front line NHS staff, HPTs or
LAs, or via special studies of confirmed cases
e.g. of nurseries, care homes, etc.
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RS15 - HPS should consider options for
research on pre-symptomatic exclusion, for
instance whether it is possible to identify
any differences in the risk of transmission
from infected but asymptomatic individuals,
depending on whether or not:

(@) They subsequently develop symptoms.

(b)The period of asymptomatic excretion
occurred before their onset of
symptoms, or after their own symptoms
resolved (in those who become
symptomatic at some point).

(o) Infection was due to E. coli 0157 or
non-0157 VTEC strains.

RS16 - SG should investigate options for
sentinel or other surveillance of E. coli 0157
and non-0157 VTEC in ruminants, to improve
understanding of the strains circulating in
ruminants, and to compare ruminant strains
with those occurring in human cases.

RS17 - SG, SERL, HPS and other relevant
agencies should consider how molecular
epidemiology (including the use of Next
Generation Sequencing) may improve
understanding of relationships between

E. coli 0157 and non-0157 VTEC strains from
ruminants, humans, water, the environment
and the foodchain.
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APPENDICES
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Royal Hospital for Sick Children, Glasgow
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Laboratory
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NHS Dumfries & Galloway
Society of Chief Officers of Environmental Health in Scotland

Scottish Government Corporate Project Office
(Project Support)

Scottish E. coli 0157/VTEC Reference Laboratory
Royal Environmental Health Institute of Scotland
Consultants in Public Health Medicine Group
Health & Safety Executive

NHS Dumfries & Galloway

Health Protection Scotland

Scottish Agricultural College (now SRC)
Haemolytic Uraemic Syndrome Help (HUSH)
Quality Meat Scotland

Food Standards Agency in Scotland

Health Protection Scotland/University of Glasgow
National Farmer's Union Scotland

Royal Highland Educational Trust

Health Protection Scotland

Scottish Government Health Protection Team
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ii) Remit and Terms of Reference of the VTEC/E. coli 0157 Action Group:

Mission:
To reduce the risk and consequences of VTEC infection to the Scottish population

Strategic Aims
To:
« Produce a VTEC Action Plan, identifying priorities and recommendations to specified
stakeholder groups, to be implemented within agreed timescales.
Recommendations will include:
- Risk reduction strategies.
- Communication, health education, research and surveillance initiatives.

« Monitor the implementation and effectiveness of these strategies and initiatives.

Objectives
The Action Plan will:

« |dentify the precise responsibilities of key stakeholders e.g. Scottish Government
Departments, Health Protection Scotland, NHSScotland, Food Standards Agency
(Scotland), Local Authorities, Drinking Water Quality Regulator (Scotland).

Review, revise, and assign to stakeholder groups, the VTEC Task Force
recommendations.

Monitoring will consist of:

Ascertaining from VTEC AG members their progress on implementation of Action Plan
recommendations.

The VTEC AG will conduct an annual review of overall progress on implementation.

Evaluating the effectiveness of recommendations in terms of:
- Their immediate consequences (e.g. public knowledge, attitude, and behaviour); and:

- Attempting to assess the overall impact of the Action Plan recommendations as a
whole.
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Accountability

The Action Plan will be owned by Scottish Government.

The Action Group will have no formal accountability, but will advise SG, HPS, Health
Protection Network Steering Group (HPNSQ), and, if appropriate, other stakeholder
groups, on its assessment of the VTEC Action Plan’s performance, appropriateness and
effectiveness.

The Action Group will meet at a frequency appropriate to its tasks.

Administration

Scottish Government will lead the Action Group, delegating specific functions to other
agencies e.g. HPS, FSAS.

Communications
The Action Group will:

Communicate with SG, HPS, HPNSG, Health Protection Agency (HPA) and other
stakeholder groups via their VTEC Action Group members.

Produce an annual statement of progress.

Continue to meet as necessary after producing the Action Plan, in order to monitor the
progress and impact of recommendations.
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iii) Abbreviations and Acronyms:

CAR The Water Environment (Controlled Activities) (Scotland) Regulations, 2011
(known as the “CAR Regulations”)

CFA Chilled Foods Association

DPMAG Diffuse Pollution Management Advisory Group
DWQR Drinking Water Quality Regulator

EC European Commission

EFSA European Food Safety Authority

EU European Union

FBOs Food Business Operators

FCl Food Chain Information

FHIS Food Hygiene Information Scheme

FSAS Food Standards Agency in Scotland

GAP Good Agricultural Practice

GP General Practitioner

HACCP Hazard Analysis and Critical Control Point
HB Health Board

HPA Health Protection Agency

HPNSG Health Protection Network Steering Group
HPS Health Protection Scotland

HPT Health Protection Team (in NHS board)

HS Health Scotland

HSE Health and Safety Executive

HUS Haemolytic Uraemic Syndrome

ICoP Industry Code of Practice®®

IMT Incident Management Team

LA Local Authority

LAEMS Local Authority Enforcement Monitoring System
NFUS National Farmers Union Scotland

PEPFAA Prevention of Environmental Pollution from Agricultural Activity
(the PEPFAA Code)

POU Point-of-use

PT Phage type

PwC Price Waterhouse Cooper
PWS Private water supply/supplies
QMS Quality Meat Scotland

%9http://www.face-online.org.uk/CodeofPractice
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REHIS Royal Environmental Health Institute for Scotland

RELU Rural Economy and Land Use

RTE Ready to eat

SCSWIS Social Care and Social Work Improvement Scotland

SEPA Scottish Environment Protection Agency

SERL Scottish E. coli 0157/VTEC Reference Laboratory

SG Scottish Government

SRC Scotland’s Rural College (formerly Scottish Agricultural College)
SOoCOEHS Society of Chief Officers of Environmental Health for Scotland
SW Scottish Water

UKAS United Kingdom Accreditation Service

UKFSS UK Food Surveillance System

uv Ultraviolet

VTEC Verotoxigenic E. coli

VTEC AG VTEC/E. coli 0157 Action Group

WHO/FAO World Health Organisation/Food & Agriculture Organisation
WSP Water Safety Plan

WTW Water Treatment Works
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iv) Glossary

Animal visitor attractions e.g. Open farms/farm parks; animal petting/handling areas
within other attractions (including zoos); educational establishments e.g. city farms;
working farms with livestock that occasionally open to the public, e.g. for school
visits, Open Farm Sundays, etc; rare breed/rescue centres; markets, agricultural shows
or country fairs where livestock are present; mobile menageries or petting/handling
enterprises; other visitor facilities where the public have animal contact, even if (like
stables) they represent a lower risk of VTEC carriage than premises with ruminants;
and any picnic/play areas these attractions include that could be contaminated e.g. by
faeces tracked in by humans or animals.

Contamination - the presence, or potential presence, of VTEC organisms in or on the
animal, human, substance or environment concerned.

High risk groups:
- Groups at higher risk of acquiring infection - i.e. groups such as children, the elderly
or those who are immunocompromised, who have characteristics that make them

more vulnerable to becoming infected - [as opposed to “At special risk of passing on
infection [see below].

Groups at special risk of passing on infection - as defined by the VTEC Guidance -
e.g. the under 5s or others likely to have immature or poor personal hygiene,

and those whose work includes food handling or personal care tasks for others

[as opposed to “At higher risk of acquiring infection”, see above]; also know as Risk
Groups A to D.

Private water supplies - anything other than a public water supply. They are the
responsibility of the owners and users of the supplies.

Public water supply - a water supply provided by Scottish Water as part of its core
function as a water authority.

Raw meat - meat that has not been heat-treated.

Type A PWS - defined as supplying 50 or more persons; or 10 or more cubic metres of
water: or regardless of size, any supply for a commercial or public activity’°.

Type B PWS - defined as any non-Type A supply7°.

7Ohttp://www.legislation.gov.uk/ssi/2006/209/contents/made
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ONLINE APPENDICES

The following Online Appendices can be accessed at
http://www.hps.scot.nhs.uk/giz/vteco157actionplan.aspx:

) Additional References
i) Clean farm to abattoir environments - Control, monitoring and compliance options

i Current communication documents matrix
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