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GENERIC SPECIFICATION

EMTELL]

uPVC & PE
UNDERGROUND DUCT

Material Comparison
EF450-074

General

Polyethylene (PE) and Poly Vinyl Chloride (PVC) are raw materials used in the manufacture of
underground duct systems. This document will compare the material properties, manufacturing
requirements, manual handling and the health/environment issues associated with PE and PVC.

Material Chemical Properties

Polyethylene (PE) and Poly Vinyl Chloride (PVC) have very similar chemical structures. PE is similar to
PVC but without the chlorine. The polymer chains of both materials would look the same if the chlorine
atoms in PVC were replaced hydrogen atoms.

. To make PE resin, 100% naphtha or natural gas (fossil fuel) is used.
. To make PVC resin, 43% naphtha or natural gas and 57% chlorine (from salt).

INaPthifNitur“;“a lwaptha!N;turaG“‘I
HChlorine (From Salt)

PVC uses less than half the amount of fossil fuel to manufacture. From an environmental
perspective, fossil fuel depletion is a long-term concern as it is a non-renewable resource.
Consequently, it is not unreasonable to assume that PE will consume more fossil fuel per metre of pipe
than what PVC would consume.

PVC requires salt (chlorine from sodium chloride) whilst PE does not. Salt is a hugely abundant natural
resource with tens of thousands of years’ worth of resources available. This is not the case for
naphtha/natural gas which is a non-renewable resource.

This product specification is intended as a guide only. Whilst the information it contains is believed to be correct, Emtelle can take no responsibility for actions taken based on the information contained in this
document. Emtelle reserves the right to make changes to this document without notice. All sales of product are subject to Emtelle's terms and conditions of sale only, which can be found on Emtelle's
website. www.emtelle.com

This document is protected by copyright (c) Emtelle UK Limited 2018. The products depicted are protected by intellectual property rights. Any unauthorized copying of this document or of our products is
prohibited and Emtelle UK Limited will take action to prevent any infringement of its rights and to claim damages for the loss that it suffers.
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Manufacturing
The table below details the associated manufacturing energy requirements for 5 types of duct material
including PE and PVC. The figures are a comparison based on the manufacture of a 250mm duct.

DN 250 pipe (according to EN standards)

PVC HDPE PP Clay Duct. Iron
Matenial Energy (MJ/kg) 56 76 73 10 25
Energy (MJ/m) 454 623 555 330 1000
CO2 emitted (kg) 29.6 40.6 36.2 21.5 65,2

Assumptions : all energy frompetrol  Petrol energy 46 Mikg  Not counting installation enargy
CO, emitted ' m of pipe (kQ)

70
I

Y EEEEE——

Sources |
ECVM & SOLVIN

Manufacturing Energy

Due to the increased material quantity required to manufacture PE duct, the manufacturing energy cost
is consequently higher too. As a result of this there is a higher cost associated with the purchasing,
processing and handling of PE raw materials.

CO2Emissions

Carbon Dioxide (CO2) occurs naturally in the atmosphere as a biproduct of photosynthesis. Levels of
CO2 are also significantly increased by the manufacturing industry through the burning of fossil fuels
such as oil and gas. High global CO:levels are considered a major contributing factor to global
warming. To incentivise the reduction of CO2 production and slow down the effects of climate change,
many counties have introduced a CO: tax.

The quantity of CO2 produced is significantly higher for PE when compared to PVC and as such will
have a greater impact on a manufacturer’s ‘Carbon Footprint’.

COSHH & Environment

Historically PVC duct has been manufactured with stabilizers such as lead which is considered harmful
to health & the environment. Today calcium - zinc are used which are modern, safer alternative
stabilizers that do not carry the associated health risks of lead.

COSHH assessment for PVC: See Appendix A

This product specification is intended as a guide only. Whilst the information it contains is believed to be correct, Emtelle can take no responsibility for actions taken based on the information contained in this
document. Emtelle reserves the right to make changes to this document without notice. All sales of product are subject to Emtelle's terms and conditions of sale only, which can be found on Emtelle's
website. www.emtelle.com

This document is protected by copyright (c) Emtelle UK Limited 2018. The products depicted are protected by intellectual property rights. Any unauthorized copying of this document or of our products is
prohibited and Emtelle UK Limited will take action to prevent any infringement of its rights and to claim damages for the loss that it suffers.
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FN T EL L E GENERICSPECIFICATION

Applications

Both provide exceptional chemical resistance and longevity especially compared to more traditional
materials such as clay or ductile iron. Lifetimes of ducts are typically in excess of 100 years. PVC duct
has better weathering performance than PE. Ducts manufactured from either material are generally
buried underground and therefore are not exposed to excessive UV radiation.

There are differences in the way these materials can be used to manufacture duct. For example, PVC
can be produced via an orientation process which gives exceptional strength. Equally, PE pipes have
an advantage in that lengths can be fusion welded together whereas PVC tends to be finished with a
socket and a spigot end.

Manual Handling.
Ducts manufactured from PE typically have a higher wall thickness when directly compared to PVC
equivalents. As such there is a significantly higher material weight per meter required.

For example, a 6m length 180mm SDR11 duct would weigh an estimated 51.06kg. This exceeds the
recommended the manual handling weight (based on 2 people lifting) of 25kg per person.

A 6m 180mm Class 1 PVC duct would weigh an estimated 27.24kg which is safer load at just 13.62kg
per person. The table below details the % difference in weight between SDR11 PE & C1 PVC.

Diameter PE SDR11 uPVvC % Difference
50mm 0.67kg/m 0.54kg/m -19.40%
110mm 3.17kg/m 1.85kg/m -41.64%
125mm 4.12kg/m 2.43kg/m -41.02%
160mm 6.73kg/m 3.57kg/m -46.95%
180mm 8.51kg/m 4.54kg/m -46.65%
200mm 10.50kg/m 5.50kg/m -47.61%
225mm 13.29kg/m 6.31kg/m -52.52%
250mm 16.34kg/m 7.77kg/m -52.44%
Installation

PVC duct arrives on site ready to install. Most available PVC duct sizes can be lifted/moved around site
between 2 people. Complete with integral sockets and spigots - an entire system can be assembled by
hand which provides IP68 joins (IRS) capable of withstanding 10 bar of internal pressure. PVC duct
can also be supplied in preformed bends designed to suit the bending radius of power cables. The
preformed bends allow PVC systems to navigate around buildings and existing infrastructure
underground while keeping the cable secure. Using a preformed bend ensures that there will be no
kinks and that cables can be drawn though with ease.

This product specification is intended as a guide only. Whilst the information it contains is believed to be correct, Emtelle can take no responsibility for actions taken based on the information contained in this
document. Emtelle reserves the right to make changes to this document without notice. All sales of product are subject to Emtelle's terms and conditions of sale only, which can be found on Emtelle's
website. www.emtelle.com

This document is protected by copyright (c) Emtelle UK Limited 2018. The products depicted are protected by intellectual property rights. Any unauthorized copying of this document or of our products is
prohibited and Emtelle UK Limited will take action to prevent any infringement of its rights and to claim damages for the loss that it suffers.
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PE duct arrives on site either on a pallet or coiled up. Coiled duct will need to undergo a relaxation
period for it to be laid flat in a trench. Sticks of PE can be installed straight away however they will often
require additional equipment to move and join. Either separate couplers or a fusion welding machine
will be required to join the plain ends of the duct. Downtime during the relaxation period and additional
equipment hire and maintenance make PE a less cost-effective product to work with on site.

Additional PVC Advantages
¢ No relaxation period required PVC duct (when compared to coiled PE). Duct can be put into
service immediately.

¢ No couplers required for PVC duct. Each length of Emtelle PVC duct is complete with a formed
socket available in either an interference fit (IP4X) or an interference ring seal (IP68/10 Bar).

e PVC has a higher chemical resistance to hydrocarbon permeation and chlorine induced
oxidation.

e For any given OD, PVC will always have a larger ID, thus greater internal capacity than HDPE.

e PVC is availability in multilayer/foam core duct which drives down the requirement for virgin
raw material. Offers a cost saving and a saving on raw material.

This product specification is intended as a guide only. Whilst the information it contains is believed to be correct, Emtelle can take no responsibility for actions taken based on the information contained in this
document. Emtelle reserves the right to make changes to this document without notice. All sales of product are subject to Emtelle's terms and conditions of sale only, which can be found on Emtelle's
website. www.emtelle.com

This document is protected by copyright (c) Emtelle UK Limited 2018. The products depicted are protected by intellectual property rights. Any unauthorized copying of this document or of our products is
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’/-"

/ /’:‘

V% ,,

L = ' COSHH Risk Assessment No: EmTEl‘LE

Name of chemical:

PVC Ducting and Fittings
Describe the activity
or work process. Finished products designed for telecommunications, power, drainage and general

(Include how fong and how | use, Dust maybe created if using a grinder blade type cutting device.
often this is carried out and

the quantity of substance

Manufacturer: Emtelle UK Limited

used)

Location of process

being carried out? Used in external applications generally below ground.

Identify the persons at risk: Employees |:| Contractors Public |:|

Classification (state the category of danger)

ﬁ DVEWTOXiC x |:| Irritant a |:| Extremely

Flammable

|:|Toxic x |:| Sensitising a I:l Highly

Flammable

|:| Corrosive |:| B|0|Og|ca| a I:l Flammable
x |:| Harmful . |:| Oxidising |:| Environmental

Hazard Type

O O O O m o g

Gas Vapour  Mist Fume Dust Liquid Solid Other (State)

Route of Exposure

Inhalation Skin Eyes Ingestion Other  (State)
Workplace Exposure Limits (WELS) please indicate n/a where not applicable
Long-term exposure level (8hrTVWA): Short-term exposure level (15 mins):
PVC resin homopolymer 10mg/m3 15mg/m3 as total dust

Inhalable PNOC
( particulates Not Otherwise Classified )

State the Risks to Health and controlls from Identified Hazards
Emergency Overview : Under normal use conditions considered to present minimal hazard from a human
health and enviromental standpoint. In case of decompostion may release toxic gas. ( HCR )
Route of Entry : Inhalation : Yes Skin : No Ingestion : No
Potential Effects of exposure : none form finished products, see dusts below.
Inhalation ( dusts ): Typical of all non- soluble dusts,chronic inhalation may cause pulmonary damage.
Eyes (dusts ) : May cause eye imitation

Direct eye contact causes allergic dermatitis and conjunctivitis

Skin contact : Minimal exposure.,
Ingestion : Minimal exposure.

Control Measures: (for example extraction, ventilation, training, supervision). Include special measures for vulnerable groups,
such as disabled people and pregnant workers. Take account of those substances that are produced from activities undertaken by
another employer's employees.

Page 1 of 3
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Exposure controls :

Ventilation : For outdoor use.

Respiratory protection : In case of dust clouds when cutting, wear PP3 dust mask.

Hand gloves : Optional for general handling.

Eye protection : Protective goggles in high dust concentrations if cutting with a disc cutter, hand saw is
recomended.

Skin protection : Standard site workwear.

Is health surveillance or monitoring required?

Yes I:l No

Personal Protective Equipment (state type and standard)

PP£ APPROVED DUST MASK, IF []
CUTTING. _

Dust mask Visor

= _ | PROTECTIVE GOGGLES IN HIGH
[] @ DUST CONCENTRATIONS, IF
Respirator Goggles CUTTING.

: _ | SITE SUPPLIED PROTECTIVE

RIGGER TYPE GLOVES CLOTHING FOR GENERAL WORK
Gloves Qveralls
BOOTS []
Footwear Other

First Aid Measures FOR DUST FROM CUTTING.

Skin contact : None required
Eye contact : Flush eyes with running water for at least15 minutes whilst keeping the eyelids wide open
Ingestion : If the subject is completely conscious : n/a

Inhalation : Remove the subject to fresh air and support breathing as needed

Storage
Handling :
Use lifting equipment for pallets, single items require manual handling by trained staff.

Storage :
¢ On level ground

Disposal of Substances & Contaminated Containers

Page2 of 3
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Hazardous Waste |:| Skip |:| Return to Depot |:| Return to Supplier |:| Other

(If Other Please State):
Waste treatment :
» PVCis not a listed hazadrous. Waste can be recycled as part of site waste plans in line with local
enviromental laws and regulations.

RCRA Hazardous waste : Not Listed.

Spillage

Precautions : Avoid excessive dust if cutting use a hand saw that will create swarf rather than dust.

Cleanup methods :
+ Clean up swarf by sweeping or vacuum.

Precautions for protection of the environment :
* Clean up residual material by sweeping.
* Do not flush to drain.
+ Prevent material from entering public sewer systems or any waterways
* Dispose of cutting waste into land fill skip.

Is exposure adequately controlled?

Yes No |:|

Risk Rating Following Control Measures

High |:| Medium Low v

Assessed by: J.Bathgate Date: 02.02.2016 Review Date: Feb 2018
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