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Design Responsibility 

Contractors perspective

BSRIA BG 6 is a framework for Building Services 

design.  

It gives advice on the duties that the 

• Building Services Designer

• The Architect  

• The Principal Contractor 

• The MEP Trade Contractor 

Should be completing. 

It is not a one sizes fits all for every procurement 

route and many problems consistently arise as a 

result. Silo 
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Design Responsibility Contractors perspective

BG 6 changes



Design Responsibility Contractors perspective

So what about 

• Valve types?

• Equipment schedule?

• Plant Schedules?

• Sanitaryware?

• Actually what is Sanitaryware? It is defined by the 

Contract normally – don’t assume what it is. 

• What about materials?

• What about acoustics?



Design Responsibility Contractors perspective

JCT D&B example – 2.11

• The Contractor shall be fully responsible and liable for the entire design of the Works including, without limitation, all 

design contained in the Employer's Requirements, the Contractor's Proposals, any Change issued by the Employer 

and/or any drawings or documents 

• Whether such design is carried out at any time by the Contractor, the Contractor's Persons, any Novated Consultants 

and/or any Key Sub-Contractors.

• The Contractor shall be deemed to have verified all information contained in, referred to and/or reasonably inferred 

from the Employer's Requirements and the Contractor's Proposals. 

• The Employer makes no representation or warranty as to the adequacy, accuracy or completeness of the whole or 

any part of the Employer's Requirements and the Contractor shall be deemed to have not relied upon any 

representation by or on behalf of the Employer under or in connection with the same



Design Responsibility Contractors perspective
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Design Responsibility Contractors perspective
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Design Responsibility Contractors perspective

Contract Type and 

Legal 

Design ReviewConsultants 

Appointments

DRM’sMust be aligned 

Must be reviewed

BIM Strategy 

Design Strategy / 

MEP Strategy  

Quality Strategy

Package 

Allocations

IMS Acconex 

Administration

Project Delivery 

Plan

Must be written

Must be agreed

Must be led



Avoiding common Water 

Regulations problems

• The knowledge of the various design team 

members on what WRAS means to them 

• Knowledge of actual contamination risks 

• Knowledge of potential contamination risks

• Knowledge of the various fluid risk 

categories which vary by each sector

• Knowledge of how these are applied 

• Knowledge of how to select

• Knowledge of who is responsible to select

• Knowledge of IRN’s

• Knowledge of markings 

• Knowledge of how to notify the water 

undertake 

• Knowledge of how to manage the process
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Avoiding common Water Regulations problems

Actual Contamination 

• Materials and Substances which are not suitable 

for contact with Drinking water Redundant 

Branches or Dead Legs Sections of pipework 

installed for future use 

• Reversal in flow of Pumps 

• The Environment in which in the Plumbing system 

is placed Cross Connections between different 

Plumbing systems 

Potential 

• Outlets from Taps 

• Submerged Water Outlets 

• Hose Union Taps and Hose Pipes 

• Cross Connected Overflow Pipes 

• Water Expanding causing a reversal of Flow 



Avoiding common Water Regulations problems

Water Regulation Approval Scheme. 

• Is an advisory board that contains an online 

directory of any fittings that have been tested to 

meet the requirements of The Water Supply 

(Water Fittings) Regulations 1999.

• It should be noted that a WRAS certificate does 

not guarantee approval!! 

• Each WRAS certificate should be checked 

against the online Directory at Water Regulations 

Approval Scheme Ltd - Approvals Directory 

(wrasapprovals.co.uk) 

• Within each product search you will note that 

there Installation Requirements Notes (IRNs)

• Each IRN gives a specific requirement for the 

compliance of the material or equipment tested.

• IRN’s are on top of the manufacturers guidance. 

This must also be checked for orientation, fixings 

and supports. 
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Avoiding common Water Regulations problems

• Interpretations 

• Materials 

• Requirements 

• Design 

• Cross Connection 

• Backflow 

Schedule 2 is the requirements in detail.  This where the Water Regulations Approval Scheme (WRAS) 

comes in to being.  It sets out the following areas of works.

• Cold Water Services 

• Hot Water Services 

• WC Flushing and Urinals 

• Bath’s / Basins / Shower Taps 

• Washing Machines etc. 

• Water for use Outside

WRAS guides are there to ensure that we comply with the requirements and, as long as we have 

followed them, most water undertakers will be very good with us all if we do have any problems. 



Avoiding common Water Regulations problems

Example IRN R415

Notification should be given in writing of the proposed 

installation of this fitting to the local Water Supplier prior 

to its installation. The appliance shall not be installed 

until consent is given by the Water Supplier in line with 

Regulation 5 of the Water Supply (Water Fittings) 

Regulations 1999 or the Water Supply (Water Fittings) 

Regulations (northern Ireland) 2009, or Byelaw 5 of 

the Water Bylaws 2004, Scotland.



Avoiding common Water Regulations problems

Taps – First check the markings are present. In this case the client had requested the mark be placed out of 

sight!  - Then Check the IRN’s



Avoiding common Water Regulations problems

IRN R001 - See text of entry for Installation Requirements or Notes.

Basically, check the sheet for proviso’s and installed as the manufacturer 

intended.

IRN R006 - If this tap or combination tap is installed so that its base is no 

lower than the spill over level of the receiving vessel (for example, a sink or 

washbasin), a Type AUK3 air gap is achieved which permits installation of 

the tap in any premises where backflow protection up to Fluid Category 5 

is required at the tap.

IRN R010 - Water supplies shall be at reasonably balanced pressures from 

a common source (e.g. hot and cold supplies both from the same storage 

or both from a supply pipe). Where the fitting is supplied from unbalanced 

supplies (e.g. hot and cold supplies from separate sources) an ‘Approved’ 

single check valve or some other no less effective backflow prevention 

device shall be fitted immediately upstream of both hot and cold water 

inlets.



Avoiding common Water Regulations problems

Example of  Whole Site Protection, Gone Wrong. - Then Check the IRN’s
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Avoiding common Water Regulations problems

Example of GRP Tanks - Then Check the IRN’s



Avoiding common Water Regulations problems

Example of GRP Tanks

IRN R270 - Every storage cistern, except one supplying water to the primary circuit of a heating system, 

shall be fitted with a servicing valve on the outlet pipe (s).

IRN R280 - A servicing valve shall be installed on the supply to the fitting in a readily accessible location.

IRN R350 - Float-controlled valves or equivalent inlet devices should be securely and rigidly attached to the 

cistern and installed so that the valve closes when the level of the water is not less than 25 mm below the 

overflowing level of the cistern. Where the cistern is fitted with an approved alternative to a warning pipe, 

such as an indicator instrument or visual or audible alarm, the inlet valve is to close when the water level is 

not less that 50 mm below the overflowing level of the cistern.

So what does the Certificate Cover?



Avoiding common Water Regulations problems

This the requirements for the float valve -

Then Check the IRN’s



Avoiding common Water Regulations problems

IRN R001 - See text of entry for Installation Requirements or Notes.

Basically, check the sheet for proviso’s and installed as the manufacturer 

intended.

IRN R280 - A servicing valve shall be installed on the supply to the fitting in a 

readily accessible location.

IRN R390 - An inlet strainer or line strainer shall be provided at the inlet

But also note: Unless there is a suitable backflow prevention device (for 

example, a double check valve) immediately upstream of the float valve, BS 

1212: Part 1 float valves are not acceptable in a WC cistern or in any other 

location where any part of the valve may be submerged when the overflow 

pipe is in operation!

If we are in doubt add the Double Check Valves.



Avoiding common Water Regulations problems

Example of  Dead Legs

Then Check the IRN’s



Avoiding common Water Regulations problems

IRN R001 - See text of entry for Installation Requirements or Notes.

Basically, check the sheet for proviso’s and installed as the manufacturer intended.

IRN R150 - An ‘Approved’ single check valve or some other no less effective backflow prevention 

device providing backflow prevention protection to at least fluid category two shall be fitted at the 

point of connection(s) between the water supply and the fitting or appliance.

IRN R170 - Water Undertakers cannot be responsible for the quality of water passed from these 

fittings.

IRN R535 - The length of connecting pipework to this fitting should be kept to a minimum in order to 

prevent stagnation.

• UV filters and Micron filters always have Bypasses. 

• These must be installed units that are removable and are hung on the way next to the 

equipment. 

• The Connection to the isolation points must be as close to the flow as possible. i.e. the transition 

of the isolation connection. 

The Water Undertaker will read all these and check. 
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Avoiding common Water Regulations problems
Remember that there are two types of back flow 

• Back siphonage

• Backpressure 

• AA and AB air Gaps will comply with Category 5 risks 

• RPZ valves will comply with Category 4 risks - They have to inspect them yearly!!

• Double check valves will comply with Category 3 risks 

• Single check valves will comply with Category 2 risks

We need to look at systems from a pressure and connection point of view.  After all, all the water that enters a project 

from the mains will fill everything by a connection. 

We must ensure that ourselves, our engineers, clients and consultants understand that compliance can lead to 

prosecution and sometimes the main equipment or point of use equipment they require is not allowed. 



Design Responsibility 

Contractors perspective

Generally we are experiencing problems with HWS flow and return 
circuits. 

The main issues we have found are the incorrect location of the PRV 
devices on the design drawings. 

Note: There will be many other things that you may see on the next 
drawings, but please don’t call them all out! 

Where the responsibility for design was being transferred from the client 
to the Principal Contractor and was unclearly defined, the PRV issue was 
not identified at tender. 

When the Principal Contractor passed the drawings to an MEP Trade 
contactor and the design responsibility was again not clear, the MEP 
Trade Contractor was not verifying the design. 

The MEP Trade Contractor once appointed installed the drawings.  
Silo

C05



Avoiding common PRV issues
How the defect notification came about. 

• Insufficient Hot temperatures at outlet in a disabled toilet

• The boiler does not work

• There is a problem with the TMV’s

• The kitchen cannot clean the dishes as the water is too 

cold. 

The maintenance staff in the building were reporting issues –

had not worked out what was actually wrong.

At level 1 - the pressure on the return due to height was 

greater than the pressure of the PRV setting. 

The flow was 28mm and the return was 15mm. 



Avoiding common PRV issues

Ensure that the PRV’s are 

installed downstream of the 

secondary return 

connections. 



Avoiding common PRV issues

Install all PRV’s in line with 

the manufacturers 

recommendations. 

And in line with the IRN’s as 

they will be WRAS approved!

Ensure that there is at least 

5 pipe diameters of straight 

after the PRV before any 

other  fitting is added. 



Avoiding common HIU flow issues HWS
Generally - experiencing high temperatures of cold water at the outlets.  Falling outside the 

guidance in L8 and HSE274 

Experiencing hot water not reaching the required temperature. Falling outside the guidance in 

L8 and HSE274.

So what is going on?

• We did some in depth analysis on a few different projects 

• Residential developments with HIU’s were where we were seeing the problem. 

• Designers had not considered actually occupancy.

We looked at 

• Core temperatures for the boosted cold water 

• The length of cold water pipe run from the core 

• The flow restrictor device on the outlets  

Pipe Size mm
Volume Litres/Linear
Metre

22 0.31

28 0.54

15 0.15
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Avoiding common HIU flow issues
The core temperatures for the boosted cold water - What we found example cold 1



Avoiding common HIU flow issues
The core temperatures for the boosted cold water - What we found example cold 2



Avoiding common HIU flow issues
The core temperatures for the boosted cold water - What we found example cold 3



Avoiding common HIU flow issues
The core temperatures for the boosted cold water - What we found example cold 4



Avoiding common HIU flow issues
The core temperatures for the boosted cold water - What we found example cold 5



Avoiding common HIU flow issues
The core temperatures for the boosted cold water - What we 

found flow rates vs pipe length and size 

• The furthest riser to apartment is around 30 metres to the 

furthest outlets.

• Pipe sizes were 22mm copper. Storage is therefore 0.31 litres 

a meter.

Pipe Size mm Volume Litres/Linear Metre

22 0.31

28 0.54

15 0.15

Silo
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Avoiding common HIU flow issues
So! a 6 l/m tap should pull the riser though within about 1min 30 seconds. When you view the results you can see this is correct.

Noting that the pipe sizes are larger on route to the apartments. Which will make the case worst. We could not measure these

lengths.

The other problem was the MEP Designer had cooling within the cores. They had done the due diligence on the Thermal Modelling.

The cooling was not functional at the time issue have been reported for two reasons. Some units where not fully commissioned and

the occupation of the apartments had either not commenced or they were to be left uncopied, the client had no intention to use the

cooling system.

Cost vs service charge regain can be the problem here. It’s a design occupation issue that every designer should agree and define

with the client. We should not just be passing on risk in a D&B world!

This is not confined to this one undefined project and we see the decision for large pipe work sizes within apartments with low flow

outlets often. We should all consider that this problem will continue to occur if its not explained from the outset.



Avoiding common HIU flow issues CWS
Generally we are experience low temperatures of hot water at the outlets that fall outside the 

guidance in L8 and HSE274 

So what is going on?

• We did some in depth analysis on a few different (other!) projects and the residential 

developments with HIU’s were where we were seeing the problem. 

• Designers had not considered actually occupancy. i.e. high end where the floors are no 

necessarily occupied. 

We looked at 

• The HIU types

• The length of pipe run from the HIU to the outlets

• The flow restrictor device on the outlets  

Pipe Size mm
Volume Litres/Linear
Metre

22 0.31

28 0.54

15 0.15



Avoiding common HIU flow issues
What we found example - hot water - The HIU was BESA approved and had a stay warm function.

The pipework for the hot water - 24 metres in length. We actually did not know from the As Builts what size the pipework was, other than it was 

copper.  The fault was initially blamed on the HIU. 

Flowrate 
(l/m)

Flowrate (l/s) Pipe Dia (mm)
Pipe Length 

(m)

Velocity (Copper 
Table X @ 75C used 
as unknown) (m/s)

Time (Sec)

5 0.08 22 18 0.25 72.00

5 0.08 28 2.9 0.15 19.33

Total time 91.33

6 0.10 22 18 0.35 51.43

6 0.10 28 2.9 0.2 14.50

Total time 65.93

Flowrate 
(l/m)

Flowrate 
(l/s)

Pipe Dia (mm)
Pipe Length 

(m)

Velocity (Copper 
Table X @ 75C used 
as unknown) (m/s)

Time (Sec)

10 0.166667 22 18 0.5 36.00

10 0.166667 28 2.9 0.3 9.67

Total time 45.67

12 0.2 22 18 0.6 30

12 0.2 28 2.9 0.4 7.25

Total time 37.25

• Initial findings by test on site verified the pipe work was 

actually instructed bigger for the tenants use. 

• The final solution - some flexibility allowed on the flow restrictors. 

• Changed up to 10 litres per minute. 

• But if everything is at the limit, you will have to change the pipework sizes down! 

Trace heating? In a Net Carbon Zero World?



Avoiding common HIU flow issues
• Check the outlet flow rates that are being used for planning under AD G and ensure that you are aware of the flow rate setting of 

all the fittings.  

• Don’t allow clients to insist of pipe work sizes for user flexibility that will prevent the volume of stored water far exceeding the 

devices ability to deliver temperatures that meet the guidance. I refer only here to L8 and not other guidance for instantaneous

as this is covered in the conference separately. 

• Keep a clear line on responsibility for how the outlets flow rates and pipe sizes are being contractually passed over in design 

consultant novation's or fresh designer appointments. 

• This is not confined to this one defined project and we see the decision for large pipe work sizes within apartments with low flow 

outlets often.

• Don’t blame the HIU straight away.  We should all consider that this problem will continue to occur if its not explained from the 

outset. 



Water Management Planning 

• CIREG best practice guidance ‘Managing Escape of 

Water Risk on Construction Sites published November 

2019

• CIREG is made up of representatives from major 

insurers and risk management companies

• In recent years, the insurance industry has reported 

substantial increases in major escapes of water during 

construction

Silo
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Water Management Planning 

Flooded Office Another Flooded Office Another Flood!



Water Management Planning 

Construction and installation

• Design standards, guides and good practice 

• Good management of materials storage 

• Supports & fixings 

• Valve labelling 

• Installation quality  (really important……)

• Filling and pressure testing

• Temporary isolations

• Cold weather provisions



Water Management Planning 

Emergency Response, Recovery and Adaption 

• Emergency procedures clearly defined

• Contact details kept up to date and displayed

• Incident actions list 

• Emergency response flow chart



Water Management Planning 

Management, Quality and Competence

Water management plan should be project specific 
and include:

•Risk registers

•Emergency response plan (including drawings 
around the site)

•Personnel details

•Leak detection, shut off and alarm facilities

•Quality management controls and training 
provisions

•Water work permit system



Water Management Planning 

Management, Quality and Competence

• Void closure hold points in all installers quality 

management systems

• Use only competent contractors 

• Operatives competence and qualifications should 

be evidenced

• Pipework manufacturer specific training critical



Water Management Planning 

Management, Quality and Competence



Water Management Planning 

TR60 – Water Management Plan

www.thebesa.com/knowledge/shop/products/

Feedback is appreciated 

http://www.thebesa.com/knowledge/shop/products/
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