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Construction and demolition waste (C&D 

Waste) – From problem to  resource

1. C&D Waste – from problem to resource

2. Waste Management Plan – Why and How?

3. Survey of hazardous materials and components

4. Environmental remediation

5. Organisation and sorting on site  

6. Downstream solutions
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Environmental mapping of buildings to 

be demolished or rehabilitated

Photo: Mirja Emilia Ottesen
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Content

✓Substances harmful to health and the environment. 

✓In what kind of construction waste can we find the 

substances? 

✓Who can project environmental remediation? 

✓What are the requirements for a report from the 

environmental survey?
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Substances found naturally in the environment: e.g. 

arsenic, lead, cadmium, chromium, mercury.

Substances produced: e.g. PCBs, PAHs, brominated 

flame retardants, TBT, phthalates, chlorinated paraffins, 

siloxanes, fluorinated organic compounds, organic 

compounds of heavy metals.

The authorities' priority list of substances 

harmful to health and the environment
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Substances harmful to health and the 

environment

✓ Are poisonous

✓ Breaks down very slowly

✓ Concentrates in the food chain

✓ Even small concentrations may have a major negative effect on the 

environment
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Hazardous fibers and dust
A health hazard, not an envionmental hazard. 

Asbestos

✓Asbestos may cause lung cancer and is particularly 

more hazardous in combination with smoking.

MMMF {man-made mineral fibres)

✓Fiberglass, mineral wool (rock wool, glass cotton). In 

demolition processes, the concentration of dust can

be so large that necessary precautions related to 

working environment should be considered.

✓Ceramic fibers have, just like to asbestos fibers, a 

potential to cause cancer.
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Asbestos

✓ Asbestos is a naturally occurring fibrous silicate mineral.

✓ Use is B

✓ banned since 1980, however, may occur in building materials 

manufactured and used until 1985. 

✓ An average asbestos fiber is approx. 1200 times thinner than 

a strand of hair.

✓ In Regulations on the execution of work, chapter 4 "asbestos 

work" exceptions have been made for, among other things, 

demolition, repair and handling of asbestos-containing 

materials. 

✓ Demolition can only be done by approved companies.
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Potential effects of asbestos exposure

8

Source: nhi.no

It is mainly the respiratory tract that are 

exposed:

✓ Benign connective tissue
formation in the

✓ lung tissue (asbestosis).

✓ Cancer in lungs, respiratory tract

and larynx.

✓ Breast cancer (malignant

mesothelioma
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Asbest – typiske forekomster

Source: Arbeidstilsynet 9November 2022
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Asbestos in wall, ceiling and roofing board

There are many different types of asbestos-containing wallboards. E.g., 

Eternit boards. The boards may be smooth or rough and have different 

thicknesses. A characteristic is that asbestos board are hard.

Photo: Sverre Valde
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Asbestos in wall-, and ceiling panels

Asbestolux boards may look like 

plaster, but do not have the cardboard 

layer present in plasterboard.

Asbestolux is much softer than 

eternite and porous, i.e. they emit 

more dust/fibre.

11

Photo: Guro Kristine Milli
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Asbestos in wall panels, ceiling panels, 

windbreaks and panels in technical rooms

✓ Asbestos sheets as 

facade panels Asbestos 

sheets as a windbreak 

behind the facade 

panels

Asbestos sheets 

inside and outside 

technical rooms 

(ventilation rooms)

Asbestos in roof 

sheets

Foto: Sverre Valde
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Asbestos in ventilation ducts

Eternite ducts

Sealant in the joints 

of the metal ducts.

Photo: Sverre Valde
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Asbestos in vinyl coatings, linoleum 

coatings and vinyl tiles

Photo: Mirja Emilia Ottesen
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Asbestos in strategic locations

Windowsills under windows on 

the inside and outside of 

buildings

Eternite plate on railing in 

stairwell

Photo: Sverre Valde
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Asbestos in strategic locations

Asbestos sheets in light 
shafts (overlight) Asbestos sheets in electrical 

cabinets

Photo: Mirja Emilia Ottesen
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Asbestos in pipe insulation

✓ Often used on pipe bends, pipe ends 

and pipe branches. 

✓ Other parts of the pipe system are 

often insulated with glass wool.

✓ The asbestos material may be pink, 

brown or gray.

✓ Acts as a powder.
✓ Causes dust emissions

Photo: Mirja Emilia Ottesen
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Asbestos in pipe insulation

✓ Wire insulation. 

✓ Asbestos cardboard next to the pipe. 

✓ Often covered in hemp.

Foto: Mirja Emilia Ottesen 18November 2022
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Asbestos in soft and hard sealants, 

wire insulation and gasket

Asbestos in soft and hard sealants

Both in-doors and out-doors. 

All sealants from the asbestos 

period should be analyzed for 

asbestos.

Asbestos in wire 

insulation and gaskets 

in and on mechanical 

equipment

Asbestos in gaskets in 

flanges

Photo: Mirja Emilia Ottesen
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Asbestos, "universal substance"

✓ Leveling compounds (as base for vinyl, linoleum, 

ceramic tiles, etc.). 

✓ Glue (for linoleum flooring, vinyl flooring, tiles, etc.) 

✓ Paint 

✓ Ceramic tiles (also tile adhesives and grout) 

✓ Filler

✓ Window putty on old windows (both sealed glazing  and 

single glass) 

✓ Brake pads on lift motors. 

✓ Flower boxes 

✓ Soil pipe gaskets (under lead sealing). 

✓ … and much, much more

Photo:: Mirja Emilia Ottesen
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Asbestos fibres

✓ Packed in dustproof bagsf. 

✓ Delivery to approved facility. 

✓ Placed in separate asbestos cells at 

landfill. 

✓ Only approved companies may 

remediate asbestos.

✓ Environmental surveyors should have a 

thorough training about asbestos and 

where to expect to find asbestos.
Photo: Mirja Emilia Ottesen
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PCB

✓ Developed in the 1920s as an oil-like substance

✓ Good insulation, long shelf life, low flammability and good 
cooling capacity

✓ Banned in 1980

PCB's negative properties:

✓ Concentrated in the food chain 

✓ Hormone disruptor 

✓ Impaired reproductive capacity

✓ Impaired development
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PCBs in vinyl coatings, vinyl tiles, vinyl strips, 

glue, sealants, mortar, paint, concrete, etc.

Photo: Mirja Emilia Ottesen 23

✓ PCBs were added to a number of different 

materials such as plasticisers, fire 

retardants or to make the product flexible.
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K
u

rs
 u

ta
rb

e
id

e
t a

v
 n

e
ttv

e
rk

e
t fo

r N
a

s
jo

n
a

l h
a
n

d
lin

g
s
p

la
n
 fo

r b
y
g

g
-

o
g

 a
n
le

g
g

s
a

v
fa

ll

PCB

✓ Hazardous waste concentration limit: 50 mg/kg  (50 ppm)

✓ The laboratory gives SUM PCB 7 in analysis reports. 

✓ To attain the total concentration of PCBs, SUM PCB 7 must be 
multiplied by 5 (cf. amendment to the Waste Regulation of 1 
June 2015, with a reference to EU directive 850/2004).

✓ Examples: 
✓ SUM PCB 7 = 12 mg/kg 12 mg/kg *5 = 60 mg/kg 

✓ The material is hazardous waste with PCBs

24
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Chlorinated paraffins 

✓ Joint compounds 

✓ Vinyl 

✓ Sealed glazing units

✓ Sealing strips 

✓ Paint, glue and varnish: Little 

knowledge of the scope

Short-chain (SCCP) and medium-chain (MCCP) are priority dangerous 
substances. Limitconcentration value for hazardous waste: 2500 mg/kg.

Used as a replacement for PCBs, when PCBs were banned. Found in largely the 

same materials as PCBs. Similar negative properties as PCB.

Photo:: Mirja Emilia Ottesen
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Phthalates (softener)

Three types of phthalates are prioritized, dangerous substances:

DEHP, DBP and BBP

Photo: Mirja Emilia Ottesen

26

✓ Not chemically bonded in the materials, 

released from products while in use 

✓ There are dozens of different types

✓ Phthalates can lead to an increased 

incidence of allergies, asthma and 

learning difficulties (ADHD)
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Phthalates (softener)

✓ Softeners in e.g. plastic (vinyl)

✓ Roofing foil (roofing on flat roofs) 

✓ Joint compounds EE waste: e.g. in 

insulation around cables

✓ Paint, glue and varnish: Little 

knowledge of the scope

Photo:: Guro Kristine Milli
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Flame retardant added in: 

✓ Cellular rubber (pipe insulation) 

✓ Tunnel mats/tunnel cloths 

✓ EPS/XPS sheets 

✓ PUR foam (polyurethane) 

✓ Textiles, such as carpets and curtains 

✓ WEE/circuit boards
Photo:: Mirja Emilia Ottesen
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Long shelf life, breaks down slowly. Concentrated in the food chain.

November 2022
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Insulation with CFC/HKFC gases and/or brominated 

flame retardants

✓ EPS (styrofoam); Brominated flame retardants  

✓ XPS (pressure resistant insulation boards); 

CFC/HKFK and brominated flame retardants 

PUR (polyurethane foam/building foam);

✓ CFCs, brominated flame retardants and 

chlorinated paraffins

✓ LECA isoblock; CFC

29

Photo:: Mirja Emilia Ottesen
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Sealed glazing units are hazardous waste 

depending on the year of manufacture

Year Classification

1965 to 1975 for Norwegian units. 

Until and including 1979 for foreign units
Hazardous waste (PCB). 

1976 (1980) until and including1990 Hazardous waste (Chlorinated paraffins)

1991 until to day

Unbroken units: : not hazardous waste. 

Parts of or components from windows 

and sealed glazing units  with residues 

of sealing adhesives must be treated as 

hazardous waste.

Ref.: Norwegian Directorate of the Environment
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Sealed glazing units that contain PCBs

Sealed glazing units containing PCB: 

✓ Produced in Norway between 1965 and 1975.

✓ Imported until 1979. 

✓ Unmarked windows, except for sealed glazing units 

or glass that have spacer strips with ink markings or 

double-perforated lines. These are produced after 

1979.

Sealed glazing units marked "Thermopane" are not 

containing PCB.

All sealed glazing units in existing buildings, must be 

marked with a yellow PCB wafer.

Illustration and source: www.ruteretur.no
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Sealed glazing units that contain PCBs

Sealed glazing units that contain PCBs: 

✓ To distinguish between Norwegian-produced 

and imported sealed glazing units from 1976-

1979, Ruteretur's list of Norwegian 

manufacturers may be used. 

✓ Free information material may be ordered at 

www.ruteretur.no

Illustrasjon og kilde: www.ruteretur.no

32November 2022
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Sealed glazing units that contain PCBs

Insulating glass windows with chlorinated 

paraffins: 

✓ Produced in Norway from 1976 to 1990. 

✓ Imported between 1980 and1990. 

✓ Unmarked windows with double 

perforated lines.

Sealed glazing units marked 

"Thermopane" are not hazardous waste 

with chlorinated paraffins.

33

Photo: Guro Kristine Milli
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Sealed glazing units produced from 1991 onwards

According to The Norwegian Environment Agency's:

✓ Broken windows from 1990 and onwards are classified as hazardous 

waste 

✓ Unbroken windows from 1990 and onwards are classified as ordinary 

waste

34

Photo: Guro Kristine Milli
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Windows marked «Thermopane»

✓ Does not contain sealing glue, hence does not contain PCBs or 

chlorinated paraffins. 

✓ Handled as ordinary waste. 

✓ Windows produced prior1980 may have hard, asbestos-containing 

putty between glass and frames. This must be tested to discover 

whether it contains asbestos or not. 

35

Photo: Sverre Valde
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✓ Metallic lead is not hazardous waste. 

✓ Lead gaskets in earth pipe joints 

✓ Leaded glass 

✓ Lead pipe 

✓ Fittings on roofs and around pipes

✓ Lead compounds (lead mixed with other 

substances in a material) can be hazardous 

waste 

✓ Lead in paint 

✓ Lead in cable ducts 

✓ Lead in floor coverings

Lead

Photo: Mirja Emilia Ottesen
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Pentachlorophenol in bathroom panels

› Bathroom panels with a marble pattern 

produced until   1980 may contain 

pentachlorophenol.

Photo::: Mirja Emilia Ottesen
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PAH

✓ Carcinogenic substance 

✓ May be found in: 

✓ Sooty pipe brick 

✓ Roofing/roofing board/wind proofing board 
(may also contain asbestos) 

✓ Black sealants (may also contain asbestos) 

✓ Black glue (may also contain asbestos) 

✓ Cork insulation (may also contain asbestos) 

✓ Coke insulation (in concrete structures) 

✓ Materials that smell of tar
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Creosote impregnated wood

✓Creosote-impregnated wood 

✓Contains PAHs. 

✓Black/dark brown colour. Smells like tar.
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CCA-impregnated wood

✓Contains copper, chromium and arsenic

✓Prohibited to use from 1 October 2002

✓After 2002, copper impregnation is used, 

which is not hazardous waste. 

✓Difficult to distinguish CCA from copper 

impregnated. 

✓Both have a greenish colour 

✓Handled as hazardous waste if the date 

is unknown.
Photo:: Guro Kristine Milli
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✓ The heavy masses can be contaminated when they are untreated, but it is 

more likely that paint, glue, plaster, leveling compounds or other surface 

treatment substances can contain PCBs, heavy metals, PAH, asbestos etc. 

which means that heavy building materials are contaminated and may be 

classified as hazardous waste

✓ Heavy building materials are divided into three categories: 

✓ Clean masses (without contamination and reinforcement)

✓ Contaminated masses (concentrations of contamination which mean that 

the masses must be delivered to an approved landfill, but not so 

contaminated that they are classified as hazardous waste) 

✓ Hazardous waste

Heavy building materials – concrete and brick
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Concrete and bricks from demolition projects

✓ The Waste Regulation, Chapter 14 A 

✓ Concrete and bricks must be mapped

✓ Concrete and bricks must be sent to a 

licensed waste facility or recycled 

✓ Soft sealants must always be removed

✓ Requirements for the removal and 

destruction of PCB-containing materials:

✓ Before a building is demolished, any layers of 

paint, joints, leveling compounds and plaster 

where Ʃ7 PCB is equal to or higher than 50 mg/kg 

must be removed.
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Untreated concrete and bricks

• PCBs

• Heavy metals 

• Cr6 

• PAH 

• Benzo(a)pyrene 

• Aliphates (oil compounds)
Photo:: Guro K. Milli
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Requirements for concrete and bricks to be recycled

✓ Concrete/bricks must meet the 

concentration values given in the table 

✓ It is not always necessary to analyze 

for all the substances - do an 

assessment  

✓ Reinforcement and plastic must be 

removed 

✓ Shotcrete cannot be recycled

Stoff Konsentrasjonsgrense (mg/kg)

Metaller:

Arsen 15

Bly (uorganisk) 60

Kadmium 1,5

Kvikksølv 1

Kobber 100

Sink 200

Krom (III) 100 (tot)

Krom (VI) 8

Nikkel 75

PCB:

∑ 7PCB 0,01

PAH-forbindelser:

∑ 16 PAH 2

Benso(a)pyren 0,1

Alifatiske 
hydrokarboner:

Alifater C5–C6 7

Alifater >C6–C8 7

Alifater >C8–C10 10

Alifater >C10–C12 50

Alifater >C12–C35 100November 2022
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Requirements for concrete and bricks that have 

been painted, plastered etc. to be recycled

✓ Paint, grout, plaster, leveling etc. must 

be surveyed and tested for PCBs, lead, 

cadmium and mercury

✓ The values cannot exceed:

Photo:: Mirja Emilia Ottesen
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Contaminated concrete/bricks 

(heavy building materials)

46

PAH Oil/THC

Heavy metals
PCB

Photo:: Guro Kristine Milli
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Insulation embedded in the concrete

47

Photo:: Torstein Viko
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WEEE

✓ WEEE is waste equipment which is dependent 

on electric currents or electromagnetic fields in 

order to work. 

✓ Contains substances harmful to health and the 

environment and must always be delivered to a 

licensed facility. 

✓ May be delivered free of charge to return 

points
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Transformers Capacitors

Electrical and electronic waste with PCBs

49
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WEE that may contain mercury

✓ Thermometers

✓ Rocker switches 

✓ Thermostats

✓ Pressure gauges 

✓ Fluorescent tubes and energy saving bulbs 

✓ Delivered (must not be crushed!) in a closed 

container
Photo: Eirik Werner
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Cooling system

✓ KFK, HKFK in cooling circuits

✓ Brominated flame retardants in 

cellular rubber insulation

✓ Refrigeration systems are WEEE

✓ The gas must be drained from fixed 

installations 

✓ “Stiftelsen Returgass” collects the gas

51
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Planning environmental remediation

Class of enterprise Area Floors 
 Class of enterprise 1 100 – 400 m² - 

Class of enterprise 2 400 m² - 2000 m²  Up to 5 floors 

Class of enterprise 3 Over 2000 m²  More than 5 
floors 

 ✓ There are requirements linked to central approval. Applicants must:

✓ not have unpaid taxes, advance tax deductions, employer taxes or VAT. 

✓ comply with the requirements of the Internal Control Regulations for health, safety and the 

environment.

✓ collective wages

✓ Responsibility must be declared in each measure.
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Prosjektering av miljøsanering

Class 1 of enterprise Class 2 of enterprise  Class 3 of enterprise  

Master certificate  
4 years of practice after 
education or:  
 
Master certificate  
Technical College  
 
2 years of practice after 
education or: 
  
College of Engineering  

College of Engineering  
6 years' practice in class of 
enterprise 2 after education or:  
 
Master in engineering/ 
architecture in relevant area  
 
4 years of practice within the 
class 2 of enterprise after 
education 

Master in engineering/ 
architecture in relevant area  

 
8 years of practice within the 
class 3 of enterprise after 
education 

 

SAK 17 §11-1
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Training in environmental surveying

✓ Environmental surveying, requires considerable knowledge of:
✓ substances hazardous to health and the environment and

✓ construction waste. 

✓ There are several actors offering courses in these subjects 

among others: 
✓ Nomiko AS

✓ Consulting Engineers’ Association (RIF) 

This course has presented selected topics on environmental 

surveying but is not to be taken as a complete course.
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Environmental surveying requires

Photo: Guro Kristine Milli
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✓Equipment 

✓Protective measures 

✓Knowledge of construction methods 

Knowledge of materials and substances 

harmful to health and the environment. 

✓To become a good environmental 

surveyor, you should have a course in 

environmental surveying together with 

practical experience

✓You must know the relevant regulations, 

have good written skills and be inquisitive
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Rapport fra miljøkartlegging skal 

minst inneholde opplysninger om: 

56November 2022

§9-7. Surveying of hazardous waste, building fractions that must be removed and materials that are 

suitable for reuse. 

Requirements for reporting (4) The report from the environmental survey must at least contain information on:

a) by whom the survey was carried out 

b) date of the survey 

c) year of construction and previous use, if this is known 

d) result from representative material samples and analyses 

e) the occurrence and amount of hazardous waste and other building fractions that must be removed, broken 

down by type 

f) location of hazardous waste and other building fractions that must be removed in the building, indicated 

with a picture or drawing where there may be doubt 

g) how hazardous waste is identified through marking, signage or other measures 

h) how the hazardous waste and other building fractions that must be removed are planned to be removed 

i) where the hazardous waste is planned to be delivered all findings of hazardous waste and other building 

fractions that must be removed, compiled in a table.
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Summary

✓ C & D waste may contain substances harmful to health 

and the environment, which must be identified.

✓ The report from the environmental survey must, among 

other things, describe where the hazardous waste is 

located and the quantities. 

✓ Projects subject to application, education/experience is 

required for the company to be able to declare liability for 

the design of environmental remediation. 

✓ Hazardous waste must also be surveyed if the measure 

does not require an application.
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