National Association of Air Duct Specialists UK

COVID-19 Guidance for Ventilation Hygiene
Risk Assessment & Welfare Guidance

4™ Review January 2021

Here we go again!!

3" lockdown and so on to more guidance for our members and their clients the Fourth issue from
Naaduk during this pandemic.

Those of you who have received or viewed previous guidance from Naaduk, will know we have
always concentrated on the airborne spread of the virus.

We believe the recent statement from Dr David Strain from Exeter Royal Devon& Exeter Hospital,
proves our concerns to be correct. Asked by the BBC news why Exeter Nightingale was able to open
for Covid when others couldn’t (He Said “we took the decision to upgrade our medical teams’ masks,
from standard surgical masks to PP3, meaning we have far less staff succumbing to transmission of
the virus, which enable us to man the Nightingale unit fully”). At the time of writing this is the only fully
operating unit in the UK.

So for, the benefits of our members, their clients and others, we have reproduced a guide from the
Lancet 2020 for all to compare.

protecting yourself protecting oTher‘s
(inward protection) (outward protection)

particles leaked <g;l particles produced particles produced E:> particles leaked

through mask in environment by coughing into environment
TEA CLOTH (home made) 33 90
100 100
SURGICAL MASK . 25 | (reference value) (reference value) 50
FFP2 (=N95 equivalent) 1 _ ‘ 30

Due to the considerable numbers of people still not wearing masks and the World Health
Organisation statement that the virus can travel greater than 2 meters. We would urge all members
to wear masks at all times outside, preferably P2 or N95, but use of the surgical ones if not. We
cannot recommend cloth coverings because of the above table.




of benefit for all.
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We are also issuing a Risk Assessment for use from one of our leading members, we believe it will be

Sample Covid-19 Site Risk Assessment

Severity (S) Likelihood (L) Risk Level (R) Evaluation Matrix
Insignificant/minor first aid, no time 5|1 5 10 | 15
1 & / 1| Improbable Unlikely 1-4
off, no loss Hazard | 4| 4 8 12 | 16
Lost time, recoverable, (strain, . 3| 3 6 9 12 | 15
2 . . . 2 | Low Possible 5-9
sprain, laceration, dermatitis) 2| 2 4 6 8 10
Temporary disability, recoverable 1( 1 2 3 4 5
3 (minor fracture, asthma, deafness, 3 | Medium . 10-12 1 2 3 4 5
. possible
concussion)
Permanent disability, survivable Likelihood
4 | (major fractures, amputation, head 4 | High Probable 15-16
injuries, eye injuries, poisoning)
Causing death to one or more
. . Almost Almost
5 people (fatal injuries, occupational 5 . .
R . certain Certain
cancer, fatal disease/fire)
Risk
Risk -
Individual Before T
.. Hazards Persons / Existing and Additional Risk Control Measures | After Controls
Ref: | Activity . X Controls
. Identified Groups at Risk
Description
S|L|{ R S L R
Any employee attending work shall have
completed a self check for Covid-19
symptoms prior to presenting for work.
Any persons displaying the following
. Employees/ . . .
Attending Spread of symptoms to immediately self-isolate,
work COVID-19 Other trades/ must not travel to or attend work, and
01 Public/Family 5(2| 10 contact their GP. 51115
Symptoms: Cough / Shortness of breath /
Breathing difficulties / Fever or High
Temperature / Any other flu like
symptoms.
Mandatory for all employees to complete
Covid-19 questionnaires where required.
Any person who experiences the onset of
Employees Covid-19 symptoms whilst in the
experiencin dof Employees/ workplace is to be removed from site and
Spread o i i i
g the onset p Other trades/ must immediately c‘ontact their GP,
02 of COVID-19 ] ] s|a followed by supervisors/management. 5 2 | 10
Public/Family Symptoms: Cough / Shortness of breath /
sym-ptoms Breathing difficulties / Fever or High
during Temperature / Any other flu like
work. symptoms.
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Ref:

Individual
Activity
Description

Hazards
Identified

Persons /
Groups at Risk

Risk

Before
Controls

S

L

R

Existing and Additional Risk Control Measures

Risk
Remaining
After Controls

S L R

03

Working
within two
meters of
each other

Spread of
COVID-19

Employees/
Other trades/
Public/Family

15

= All tasks must be risk assessed by
supervisor.

=  Where possible, complete any part of
task individually.

= Wear full face visor/mask where required
to prevent the transfer of
microorganisms, body fluids and
particulate matter generated from any
spray from mouth.

= Supervisor to ensure social distancing is
maintained.

= Keep task durations to a minimum.

04

Poor
hygiene

Spread of
COVID-19

Employees/
Other trades/
Public/Family

= Ensure personal hygiene is always
maintained. Adopt sensible hygiene
measures by washing and drying hands
thoroughly with warm water and soap,
and more frequently than normal and
avoiding unnecessary hand to mouth or
hand to eye contact.

= Supervisor to monitor workplace hygiene
standards.

= Always keep your PPE with you and wear
gloves.

= Cover mouth and nose when coughing or
sneezing.

= Don’t touch eyes, nose, or mouth with
unwashed hands.

= Putall used tissues into a bin and wash
your hands.

= Provide hand sanitiser that is at least 60%
alcohol and use it regularly throughout
your working day.

=  Provide a pack of antibacterial surface
wipes

= Do not share objects that touch the
mouth (e.g. cups).

= At the end of each shift, employees work
clothes should be changed and washed.

05

Sharing of
plant/
equipment

Spread of
COVID-19

Employees/
Other trades/
Public/Family

= Do not share your tools with others (i.e.
vacuums, scrapers, etc).

= All frequently touched surfaces on
shared plant/equipment to be sanitized
frequently. Example: Scissors Lift,
scaffold.

= Works Manager appointed to oversee
the management of COVID-19. remove

= Communicate all involved on the risk of
COVID-19 and controls to mitigate risk.
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Risk
Risk -
. Remaining
Ind!v!dual Hazards Persons / Before Existing and Additional Risk Control Measures | After Controls
Ref: | Activity g . Controls
Description Identified Groups at Risk
S(L| R S L R
Keep workers up to date on latest
information on COVID-19.
Where possible, barrier off work area
Lack of and post safety signage to ensure are is
awareness Spread of Employees/ identified as an exclusion zone. '
and COVID-19 Other trades/ If others enter work area, operatives to
06 Public/Family 5|4 leave immediately and notify COVID-19 5 1 5
manageme Appointed Person.
nt to risk of Any concerns are to be communicated
COVID-19 to Appointed Person, Senior
Management and HR and disciplinary
action taken.
Where possible, barrier off work area
Unauthoris | Spread of Employees/ .and p.o.st safety signag.e to ensure are is
Other trades/ identified as an exclusion zone.
edentryto | COVID-19 )
07 Public/Family 5|3]| 15 If others enter work area, operatives to 5 1 5
work area leave immediately and notify COVID-19
by others Appointed Person.
Noncompli Employees/
. Spread of
ance to risk COVID-19 Other trades/ Any concerns are to be communicated
08 assessment Public/Family 513115 to the Supervisor and disciplinary action > 1 >
/ workplace taken.
rules
Only 2 operatives per company vehicle —
middle seat not to be used.
Driver AND passenger to wipe down all
contact surfaces before and after each
use of the vehicle.
Vehicles are kitted with a non—contact
thermometer. Both operatives to check
temperatures and ensure it is not above
38 degrees Celsius. In order to return a
representative temperature, all
operatives must be sedentary for 15
09 Company Spread of Employees s | 3 NS minutes beforehand and if possible, be 5 1 -
Vehicle COVID-19 normally clothed at room temperature.
Do not attend work if a temperature of
38 deg C or over is recorded. Employees
must immediately contact their GP,
followed by Supervisors/management.
Ensure there is an adequate supply of
masks in the vehicle.
Ensure there is an adequate supply of
hand sanitizer in the vehicle.
Wear mask on entry and in the vehicle
Do not share tools or equipment where
possible and sanitize shared tools before
every exchange.
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And now we include the rest of our previous guides:-

Return to Work — 3" Revision — Repeat

1.0 Introduction

In addition to our previous Covid-19 Guidance publication, there is a requirement for building owners
and managers to maximise the ventilation in the workplace to reduce the transmission of Covid-19.

For the benefit of our members and all building managers, we are issuing this specific guidance to
provide a better understanding of the role of both the requirements and benefits of maintaining
ventilation systems in a clean condition.

This guidance is supplementary to all government guidelines in relation to social distancing, hand
washing, essential travel and staying at home, etc.

The scope is relevant to all types of commercial and public buildings such as offices, factories,
schools and hotels where normal social transmission is possible. Hospitals and healthcare facilities in
particular will benefit from the service due to the higher risk of contact with Covid-19 and the
specialised work procedures required

Disclaimer:

This NAADUK document is based on best available information on Covid-19, which is limited or non-existing. SARS-CoV-1 information has
been used for best practice recommendations. NAADUK will not accept liability for any direct, indirect, incidental damages or any other
damages that may relate to the use of the information presented in this document. The document is for guidance only and all buildings and
ventilation systems operate in a bespoke manner specific to the building. Building owners must ensure they complete their own in-house
risk assessment before implementing any Covid-19 control procedures, including a technical and microbiological risk assessment on the
HVAC Systems.

2.0 Background

2.1 There is worldwide consensus that increasing ventilation rates is proven to be one of the
most effective measures that can be taken in reducing Covid-19 transmission in buildings.

2.2 NAAD have reviewed many products being promoted to provide cleaner air and increase
ventilation and have concluded that currently cleaning a ventilation system is the most
cost effective and proven method of allowing a ventilation system operate to its
maximum potential.

2.3 NAADUK acknowledge the excellent world leading standards set by BSI and CIBSE and
many associations like ourselves hang on to their shirt tails and utilise many of their
standards in our own publications.

2.4 However, in relation to COVID-19, we feel the industry in general has overlooked the
importance of ventilation hygiene and duct cleaning services. Ductwork in the UK is not
sparkling clean (see pictures below) and in some cases it is heavily contaminated and an
ideal breeding ground for bacteria to multiply.

S

g~
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Extract ductwork components such as egg crate grilles, dampers and flexible ducts can
be totally blocked, causing air to swirl inside the buildings, generate dead spots with
stagnant air and increase the spread of virus such as Covid-19. The photos below are
from a hospital.

Before After

We must not assume all ductwork is clean (like in Tom Cruise movies!!). In fact the
opposite is often the case and the photos above are normal in many buildings.

COVID-19 is a pandemic with huge consequences, and the next wave of the pandemic
could hit harder. It makes sense to comply with the law as a minimum. In 1992 and
revised in 2013 Health & safety stated that all internal parts of mechanical air conditioning
systems must be clean. Guidance document BS15780/11 sets out the recommended
inspection and cleaning recommendations.

In addition, employers and building owners should risk assess the ventilation systems in
their building for ventilation rates and hygiene condition. There is a legal responsibility for
employers to provide a safe place of work for employees under national health and
safety legislation.

It is the ideal time to ensure that ventilation systems within the buildings are hygienically
cleaned and maintained this way before returning to work and in the future.

It makes good financial sense that whilst the buildings are unoccupied it would be easier
and cheaper to gain access to comply with current legal requirements.

All newly proposed ventilation system air cleaning and sterilizing products require a
substantial initial investment, increase power consumption and increase operating costs.
They will require expensive annual replacement parts (hepa filters and lamps) and are not
proven to be fully effective against Covid-19. Compared to the tried, tested and hugely
beneficial service of duct cleaning, they will probably end up being an unnecessary waste
of money.

12a Flightway, Dunkeswell, Honiton, EX14 4RD

Review 2 OCT 2020 01404 891539 Page 6 of 14




NAADD)

3.0 Relationship between Ventilation, Quanta (Infectious Dose) Generation Rate, Duration of

Exposure and Breathing Rate

(Graphs from BSI S0789_EMG_Role_of_Ventilation_in_Controlling_SARS-CoV-2_Transmission)

3.1 In simple terms, one quanta as the infection dose required to transmit Covid-19.

3.2 One Quanta is generated through sedentary conditions with low vocalisation (talking).

3.3 10 Quanta can be generated through elevated speech (raised voice).

3.4 100 Quanta can be generated through vocalisation during light exercise.

3.5 Steady Conditions Steady state conditions are applicable where the infector has been
present in a venue for some time before the exposure (e.g. office environment or small
retail outlets where shop assistants can infect customers).
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3.6 Transient Conditions Transient conditions are applicable where susceptible and infected
people enter a venue at the same time (e.g. a audience at a performance).
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3.7 Interpretation of Graphs.
3.7.1 Risk of transmission increases with longer duration, lower ventilation rate and
activities that may have enhanced aerosol.
3.7.2 In a steady state setting such as an office environment, ventilation rate is critical to
reduce the rate of Covid-19 transmission. Observe the sharp fall-off in

transmission rate with increased ventilation.

3.8 CO2 and Ventilation Control.
(Table from BSI S0789_EMG_Role_of_Ventilation_in_Controlling_SARS-CoV-2_Transmission)

3.8.1 The table below again shows the relationship between ventilation/Co2 and
transmission of Covid-19.

382 The 1 10 100 | ynits shown in the table are units of quanta (infectious
dose required for transmission of Covid-19).
3.8.3 The areas coloured are the numbers of new cases at the varying conditions.

Table 3: Averaged likely number of new cases in a worst-case occupancy scenario with
ventilation rate/ CO,, quanta generation rate and time (30 people, 150 m3 room, continuous
occupancy, 8 I/min breathing, 0.005 I/s/person CO; generation).

1hour 2 hours 4 hours
I/s/person Jsteady CO2 1 10 100 1 10 100 1 10 100
1 5373 0.04 0.38 013 1.23
3 2058 0.03 0.26 0.07 0.68
5 1395 002 019 1.88 0.05 0.6
10 897 001 011 113 0.02 0.25
20 649 0.01 006 061 0.01 013 1.26

Models and practical experience indicate that measurement of CO. is a useful indicater to
identify poor ventilation in the context of airborne transmission, but may not be necessarily an
indicator of sufficient ventilation to fully mitigate transmission.

In a space with more than 20 occupants, a CO, concentration routinely greater than 1500ppm
(absolute level) is considered to be an appropriate marker to indicate poor ventilation or
overcrowding regardless of the size of a space, and is therefore likely to be associated with a
higher risk of transmission. Spaces where CO, cannot normally be kept under 1500ppm are
suggested as the highest priority for mitigation.

Settings where there is likely to be enhanced aerosol generation, for example through singing,
loud speech or aerobic activity may pose a substantially higher risk. Ventilation rates should
aim to maintain CO, below 800ppm and the duration of exposure below 1 hour. Even this may
be insufficient to fully mitigate transmission, and other measures may need to be introduced.

Use of CO; as an indicator for ventilation effectiveness is more difficult in spaces with lower
numbers of occupants (<20) due to the increased influence of individual variations in CO;
generation rate; any measurements in spaces with lower occupancy should be treated with
caution. Measurement of CO, cannot account for other mitigation strategies such as filtration,
UVC air cleaning or the use of face coverings; these strategies remove the virus from the air
but not COs,.

3.8.4 The table clearly shows that reduced litres per second (I/s) of fresh air per person
can lead to an increased risk in transmission of Covid-19. The 6 hour figures are
frightening.

12a Flightway, Dunkeswell, Honiton, EX14 4RD
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4.0 Effects of Contaminated Ventilation Systems

4.1 Reduced supply airflow and ventilation.

4.2 Reduced air extraction and thus air cleaning in the building.

Heavy Contamination on grille and damper. Heavily regulated damper blocked

12a Flightway, Dunkeswell, Honiton, EX14 4RD
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Effects of Contaminated Ventilation Systems.....cont’d

4.3 Increased power consumption.

Fans, motors, coils, chillers and boilers will have to work harder on contaminated systems.

4.4 Disruption of intended room airflow patterns.

The Ventilation System increases risk of exposure to virus.

Exhaust '_ _ Outdoor
Air .

Air

Exhaust all
Contaminated Air

Bt || =

S e b @

. Return Fan Supply Fan
.' Filters Pre-heat Cooling Reheat
| —

.
WU

Blocked Extract
Grille

Reduced exhaust air due to blocked grille

Air Swirling around room as extract grille is blocked and cannot remove it.

Increased Risk of Infection due to:

® Reduced air change rate

@ Reduced or no extraction through the grille.

® Increased number of contaminated droplets in contact with people.

® Increased number of contaminated droplets depositing on surfaces and work stations.

® Longer exposure time of occupants to virus and bacteria.

In addition, there can be stagnant air in dead spots in the room where there is no
air movement and this is highly undesirable.

12a Flightway, Dunkeswell, Honiton, EX14 4RD
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45 Faecal Aerosol Transmission reduced

Effects of Contaminated Ventilation Systems.....cont’d

|Effect of Soiled Toilet Extract on Faecal Airborne Aerosol Transmissior‘

damper

flexand

bend soiled

check
blade

fan
s

discharge
almost louvre mesh
blocked blocked
aerosolis
airborne

Contact
surfaces 3
contaminated il

- :' - :-

. - -
» E LU
L -

Effect of Clean Toilet Extract on Faecal Airborne Aerosol Transmission|

Increased exhaust air helps remove contaminated droplets

-

Contaminated
Air Discharged

L 1
WClid closed -
reduces escape
ofaerosol

containedin WCcubicle

D/ airborneaerosol is

Contact surfaces
reduced

/ contamination

I

x

12a Flightway, Dunkeswell, Honiton, EX14 4RD
01404 891539

NAADD)

Hational Asseciation of Air Duet Specialsn UK

Page 11 of 14




NAADD)

Aasociation of Al Duct Speci

Effects of Contaminated Ventilation Systems.....cont’d

4.6 Inefficient heat transfer leading to poor comfort conditions and increase in Building
Related Illness.

Supply duct before cleaning Supply duct after cleaning

12a Flightway, Dunkeswell, Honiton, EX14 4RD
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5.0 Considerations for supplementary Air Cleaning Products

5.1

5.2

Hepa Filters

5.1.1 Substantial plant modifications will be required.

5.1.2 Possible electrical components, fan and motor upgrades.

5.1.3 AHU incorrect pressure rating and risk of leaks.

5.1.4 Substantial increase in power consumption and operating cost.
5.1.5 Expensive filter replacement costs and associated labour.
5.1.6 Integrity testing of hepa filters.

5.1.7 Not proven to be effective against Covid-19.

UV-C (Ultra-Violet Light) Installation in Ventilation System

5.2.1 High capital cost of installation.

5.2.2 AHU and/or duct modifications required.

5.2.3 Increased building power consumption.

5.2.4 Ventilation system velocities must be compatible with UV-C requirements.
5.2.5 Electrical cabling and controls required.

5.2.6 Must be replaced every 10,000 hours approx (2-3 years).

5.2.7 Tube replacement expensive.

5.2.8 Dose rates versus exposure time in HVAC systems not proven.

6.0 Advantages of Ventilation System Cleaning

By maximising the ventilation in the building, the risk of transmission of Covid-19 will be reduced
significantly. Advantages of maximising ventilation through ventilation hygiene are:

6.1

6.2

6.3

6.4

6.5

Plant will operate at maximum capacity and deliver ventilation rates close to original
design.

Power consumption is kept to a minimum or if desired, there may be capacity on the fan
and motor to further increase air flow-rate and ventilation with a simple, inexpensive belt
and pulley change.

Cleaning of extract systems will ensure room air flow patterns are maintained and
contaminated air is removed from the transmission zone as quickly as possible. Turbulent
airflow patterns or “dead spots” will increase the transmission of Covid-19.

Faecal Aerosol Transmission reduced as toilet grilles can extract contaminated air from
the area at the required extraction rates.

Proven engineering solution to deliver increased ventilation rates and reduce
operational costs.

12a Flightway, Dunkeswell, Honiton, EX14 4RD
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6.6 Cost of cleaning ventilation systems significantly less than air cleaning alternatives and
annual hygiene certification will be a fraction of the cost of the alternatives.

6.7 Annual Hygiene Certification for Insurance Purposes and Health and Safety File.

6.8 Service is proven visually through photo reporting of the ventilation duct internal surfaces
before and after cleaning.

6.9 Staff wellbeing and safety increased to maximum.

Many of our member Companies operatives are working in the same infected areas as NHS and
Care Home Staff during this outbreak. We are very proud of everyone’s efforts, so follow the
guidance and safe working practices.

So please keep yourselves safe and once again, thank you for all of your efforts.

Peter Reid, FIC
President of NAADUK

/r /'1‘",‘ et /’/’: .
BEST PRACTICE REPRESENTATIVE
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