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Product EPD

Declared product(s)
The declared product is a Moai bollard lamp. There are two
declared variations of the product:

Product category Product name Weight per
product

Moai bollard lamp, Moai lamp 700 mm 14.4 kg

untreated cast iron Moai lamp 1000 mm 56 kg

Moai bollard lamp, Moai lamp 700 mm 14.4 kg

treated cast iron Moai lamp 1000 mm 56 kg

Number of declared datasets/product variations: 2

Production site

Ferrofoss Denmark: Baekgaardsvej 58, 4140 Borup, Denmark
Ferrofoss CN: 306 Shangfeng Road, Ciwu Town, Zhuji City, China
GH Form: Baekgaardsvej 64, 4140 Borup, Denmark

Product(s) use

The MOAI lamp was originally developed for the Danish Armed
Forces by Knud Holscher Design. The lamp is available as a bollard
light in two sizes, as well as in street and park versions and as a
wall mounted lamp. All are made of cast iron. The LED unit is built
using the latest technology and is equipped with OSRAM AstroDIM.
AstroDIM makes is possible to dim the lighting at night according
to individual preference and need. It allows for seamless dimming
with five intensity levels, fitting the time of day and season. The
Moai lamp is also available with DALI-lighting control. With DALI-
lighting control, central management can ensure optimal light
levels, and thereby also corresponding energy savings.

Declared/ functional unit
1 kg 0 b

Year of production site data (A3)
2021

EPD version
Version 2: change of production site


http://www.epddanmark.dk/
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Product information

Product description

The main product components are shown in the
tables below. These constitute 100% by weight of
the declared products.

Cast iron 80.8
Hot galvanized steel 11.2
Plastic 3.0
Electronics 3.4
Aluminium 0.5
Bolts and nuts 1.1
Sum 100
Cast iron 80.6
Paint 0.2
Hot galvanized steel 11.2
Plastic 3.0
Electronics 3.4
Aluminium 0.5
Bolts and nuts 1.1
Sum 100

Product packaging:

The composition of the sales- and transport
packaging of the product is shown in the table
below.

EUR-pallet 92.1
Metalbands 7.4
Plastic cover 0.6

Representativity

This EPD is based on weighted average data from
the underlying LCA. The data is from 2021. The
results in this EPD are based on the
accompanying project report commissioned by
GH Form.

Hazardous substances

The product does not contain substances listed on
the “Candidate List of Substances of Very High
Concern for authorisation”

(http://echa.europa.eu/candidate-list-table)

Essential characteristics

Declaration of Performance (DoP) can be obtained
by contacting GH Form or on GH Form’s website:

https://www.ghform.dk/

Reference Service Life (RSL)

The products are expected to last for 100,000
active hours.
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Picture of product(s)
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LCA background

Declared unit
The LCI and LCIA results in this EPD relates to the
declared unit as presented in the following table.

Declared unit 1 kg
Conversion factor to 1 kg. 1 -

Functional unit

PCR

This EPD is developed according to the core
rules for the product category of construction
products in EN 15804, and the German Part B:
Requirements on the EPD for Luminaires, lamps
and components for luminaires (2023), and the
Swedish: Fabricated steel products, except
construction products, machinery and equipment
(2019).

Not defined Guarantee of Origin - certificates
Electricity is modelled with the impacts from the
Danish electrical grid in Ecolnvent 3.8.
Flowdiagram
Without surface treatment
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MD-23140-EN_revl | GH Form ApS | Page 5 of 13



GH*FORM

This EPD is based on a cradle-to-gate LCA, in
which 100 weight-% has been accounted for.

The general rules for the exclusion of inputs and
outputs follows the requirements in EN 15804,
6.3.5, where the total of neglected input flows per
module shall be a maximum of 5 % of energy
usage and mass and 1 % of energy usage and
mass for unit processes.

Product stage (A1-A3) includes:

Al - Extraction and processing of raw materials
A2 - Transport to the production site

A3 - Manufacturing processes

Al includes the generation of scrap iron by
secondary production and the extraction of
alloying metals. Furthermore, components of
galvanized steel, electronics and steel is
produced.

A2 covers the transportation to the production
facilities at Ferrofoss and GH Form.

A3 denotes the production of components in cast
iron, assembly of the product and potential
surface treatment.

Construction
includes:

process stage (A4-A5)

A4 - Product transport to the customer
A5 - Installation on-site

Module is not declared.

epddanmark

Use stage (B1-B7) includes:

Bl - Use. There are no environmental impacts
associated with use of the product.

B2 - Maintenance. There are no environmental
impacts associated with maintenance of the
product.

B3 - Repair. There are no environmental impacts
associated with repair of the product.

B4 - Replacement. There are no environmental
impacts associated with replacement of the
product.

B5 - Refurbishment. The product is painted to
appear as new. The products LED-unit is replaced
to increase the lifetime.

B6 - Operational energy use. The products LED-
unit has a yearly energy consumption for outside
illumination. The energy use is calculated
according to the PCR.

B7 - Operational water use. There is no water use
associated with the product.

End of Life (C1-C4) includes:
C1 - Demolition/deconstruction
C2 - Transport to disposal

C3 - Waste processing

C4 - Disposal

The product is transported 50 km, and then it is
recycled.

Re-use, recovery and recycling potential (D)
includes:

In module D, benefits and impacts outside the
system boundary are included. Displaced
materials and energy production are reported in
this module. Recycling of iron displaces 70% of
input material.
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LCA results

ENVIRONMENTAL IMPACTS PER 1 KG MOAI BOLLARD LAMP, UNTREATED CAST IRON

Parameter Unit A1 A2 A3 B1-4 B5 B6 B7 c1 Cc2 C3 C4 D

GWP-total [kg CO; eq.]| 2.36E+00 | 2.28E-02 | 1.38E+00 | 0.00E+00 [ 1.19E+00 | 2.44E+01 | 0.00E+00 | 0.00E+00 | 8.16E-03 | 6.81E-01 | 0.00E+00 | -4.95E+00

GWP-fossil [kg CO2 eq.]| 2.55E+00 | 2.28E-02 | 1.32E+00 | 0.00E+00 | 1.19E+00 | 2.39E+01 | 0.00E+00 | 0.00E+00 | 8.14E-03 | 6.73E-01 | 0.00E+00 | -4.94E+00

bict-})\gl]\:;-ic [kg CO2 eq.]| -1.97E-01 | 4.05E-05 | 6.08E-02 | 0.00E+00 | -6.09E-03 | 4.67E-01 | 0.00E+00 | 0.00E+00 | 1.45E-05 | 7.96E-03 | 0.00E+00 | -7.54E-03
GWP-luluc [kg COz eq.]| 3.47E-03 | 9.12E-06 | 2.29E-04 | 0.00E+00 | 2.17E-03 | 3.17E-03 | 0.00E+00 | 0.00E+00 | 3.26E-06 | 6.67E-04 | 0.00E+00 | -6.01E-03
ODP kg gg? " 1.48E-07 | 5.28E-09 | 4.07E-08 | 0.00E+00 | 8.83E-08 | 9.92E-07 | 0.00E+00 | 0.00E+00 | 1.89E-09 | 2.68E-08 | 0.00E+00 | -3.00E-07
AP [mol H" eq.]| 1.64E-02 | 6.47E-05 | 7.94E-03 | 0.00E+00 | 9.02E-03 | 7.92E-02 | 0.00E+00 | 0.00E+00 | 2.31E-05 | 2.18E-03 | 0.00E+00 | -3.01E-02
fresil\?v_ater [kgPeq] | 1.77E-03 | 1.50E-06 | 3.22E-04 | 0.00E+00 | 1.32E-03 | 9.17E-03 | 0.00E+00 | 0.00E+00 | 5.37E-07 | 2.98E-04 | 0.00E+00 | -4.06E-03
EP-marine | [kg N eq.] | 2.83E-03 | 1.32E-05 | 1.77E-03 | 0.00E+00 | 1.55E-03 | 1.59E-02 | 0.00E+00 | 0.00E+00 | 4.71E-06 | 4.68E-04 | 0.00E+00 | -5.52E-03
terrEeZ;rial [mol N eq.] | 3.08E-02 | 1.43E-04 | 1.90E-02 | 0.00E+00 | 1.69E-02 | 1.61E-01 | 0.00E+00 | 0.00E+00 | 5.12E-05 | 4.57E-03 | 0.00E+00 | -5.98E-02
POCP kg '\;X}/OC 9.25E-03 | 5.35E-05 | 4.92E-03 | 0.00E+00 | 4.66E-03 | 4.20E-02 | 0.00E+00 | 0.00E+00 | 1.91E-05 | 1.24E-03 | 0.00E+00 | -1.90E-02

ADPm' |[kg Sbeq.]| 3.88E-04 | 7.76E-08 | 4.80E-06 | 0.00E+00 | 3.52E-04 | 1.28E-04 | 0.00E+00 | 0.00E+00 | 2.77E-08 | 1.33E-06 | 0.00E+00 | -8.53E-04

ADPf' [MJ] 2.14E+01 | 2.64E-02 | 1.42E+01 | 0.00E+00 | 1.02E+01 | 2.50E+02 | 0.00E+00 | 0.00E+00 | 9.41E-03 | 3.49E+00 | 0.00E+00 | -4.64E+01
[m°world

WDP' eq. 1.07E+00 | 1.68E-03 | 4.52E-01 | 0.00E+00 | 4.81E-01 1.94E+01 | 0.00E+00 | 0.00E+00 | 6.00E-04 | 3.96E-01 | 0.00E+00 |-1.89E+00
deprived]

GWP-total = Global Warming Potential - total; GWP-fossil = Global Warming Potential - fossil fuels; GWP-biogenic = Global Warming Potential - biogenic; GWP-luluc =

IGlobal Warming Potential - land use and land use change; ODP = Ozone Depletion; AP = Acidification; EP-freshwater = Eutrophication — aquatic freshwater; EP-marine

= Eutrophication — aquatic marine; EP-terrestrial = Eutrophication — terrestrial; POCP = Photochemical zone formation; ADPm = Abiotic Depletion Potential — minerals
and metals; ADPf = Abiotic Depletion Potential — fossil fuels; WDP = water use

Caption

Disclaimer | ' The results of this environmental indicator shall be used with care as the uncertainties on these results are high or as there is limited experienced with the indicator.

ADDITIONAL ENVIRONMENTAL IMPACTS PER 1 KG MOAI BOLLARD LAMP, UNTREATED CAST IRON

Parameter|  Unit Al A2 A3 B1-4 B5 B6 B7 c1 c2 c3 ca D
PM I}%‘Z:ﬁi‘;} 1.69E-07 | 1.44E-09 | 6.60E-08 | 0.00E+00 | 7.00E-08 | 2.79E-07 | 0.00E+00 | 0.00E+00 | 5.15E-10 | 4.24E-08 | 0.00E+00 | -3.06E-07
IRP? [kngL’]Z?’s 2.09E-01 | 1.78E-03 | 1.09E-01 | 0.00E+00 | 1.18E-01 | 4.93E+00 | 0.00E+00 | 0.00E+00 | 6.36E-04 | 1.36E-01 | 0.00E+00 | -3.99E-01

ETP-fw' [CTUe] 1.94E+00 | 1.16E-02 | 1.05E-01 | 0.00E+00 | 1.37E+00 | 2.15E+00 | 0.00E+00 | 0.00E+00 | 4.13E-03 | 2.94E-01 | 0.00E+00 | -3.75E+00

HTP-c' [CTUR] 2.07E-08 | 7.35E-12 | 3.17E-10 | 0.00E+00 | 1.47E-09 | 5.62E-09 | 0.00E+00 | 0.00E+00 | 2.63E-12 | 1.35E-08 | 0.00E+00 | -2.79E-08

HTP-nc' [CTUR] 2.49E-07 | 4.29E-10 | 7.05E-08 | 0.00E+00 | 1.83E-07 | 1.36E-06 | 0.00E+00 | 0.00E+00 | 1.53E-10 | 6.39E-08 | 0.00E+00 | -5.00E-07

SQP! - 9.04E+00 | 2.93E-01 | 1.81E+00 | 0.00E+00 | 5.60E+00 | 2.23E+01 | 0.00E+00 | 0.00E+00 | 1.05E-01 | 1.19E+00 | 0.00E+00 |-1.77E+01

PM = Particulate Matter emissions; IRP = lonizing radiation — human health; ETP-fw = Eco toxicity — freshwater; HTP-c = Human toxicity — cancer effects; HTP-nc =

Caption Human toxicity — non cancer effects; SQP = Soil Quality (dimensionless)

" The results of this environmental indicator shall be used with care as the uncertainties on these results are high or as there is limited experienced with the indicator.

Disclaimers|? This impact category deals mainly with the eventual impact of low dose ionizing radiation on human health of the nuclear fuel cycle. It does not consider effects due to
possible nuclear accidents, occupational exposure nor due to radioactive waste disposal in underground facilities. Potential ionizing radiation from the soil, from radon
and from some construction materials is also not measured by this indicator.
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RESOURCE USE PER 1 KG MOAI BOLLARD LAMP, UNTREATED CAST IRON

Parameter Unit A1 A2 A3 B1-4 B5 B6 B7 c1 Cc2 C3 C4 D
PERE [MJ] 3.25E+00 | 3.72E-03 | 7.59E-01 | 0.00E+00 | 1.19E+00 | 1.14E+01 | 0.00E+00 | 0.00E+00 | 1.33E-03 | 8.03E-01 | 0.00E+00 | -4.83E+00
PERM [MJ] 3.51E+00 | 1.22E-03 | 5.12E-01 | 0.00E+00 | 4.16E-01 | 9.26E+00 | 0.00E+00 | 0.00E+00 | 4.35E-04 | 1.51E-01 | 0.00E+00 | -1.50E+00
PERT [MJ] 6.75E+00 | 4.93E-03 | 1.27E+00 | 0.00E+00 | 1.60E+00 | 2.07E+01 | 0.00E+00 | 0.00E+00 | 1.76E-03 | 9.54E-01 | 0.00E+00 |-6.32E+00
PENRE [MJ] 2.48E+01 | 3.36E-02 | 1.60E+01 | 0.00E+00 | 1.21E+01 | 3.39E+02 | 0.00E+00 | 0.00E+00 | 1.20E-02 | 5.79E+00 | 0.00E+00 | -5.26E+01

PENRM [MJ] 1.42E+01 | 3.14E-01 | 4.23E+00 | 0.00E+00 | 6.95E+00 | 1.38E+02 | 0.00E+00 | 0.00E+00 | 1.12E-01 | 2.43E+00 | 0.00E+00 | -2.30E+01
PENRT [MJ] 3.90E+01 | 3.48E-01 | 2.03E+01 | 0.00E+00 | 1.90E+01 | 4.76E+02 | 0.00E+00 | 0.00E+00 | 1.24E-01 | 8.22E+00 | 0.00E+00 |-7.56E+01
SM [ka] 2.53E-01 | 3.54E-04 | 1.04E-02 | 0.00E+00 | 6.86E-02 | 1.22E-01 | 0.00E+00 | 0.00E+00 | 1.26E-04 | 7.37E-02 | 0.00E+00 | -5.43E-01
RSF [MJ] 2.86E-02 | 1.05E-04 | 1.02E-03 | 0.00E+00 | 1.47E-02 | 2.56E-02 | 0.00E+00 | 0.00E+00 | 3.77E-05 | 3.43E-02 | 0.00E+00 | -5.62E-02
NRSF [MJ] 7.64E-02 | 4.28E-04 | 1.67E-02 | 0.00E+00 | 2.34E-02 | 7.83E-01 | 0.00E+00 | 0.00E+00 | 1.53E-04 | 2.41E-02 | 0.00E+00 | -1.05E-01
FW [m?] 2.69E-02 | 4.00E-05 | 1.07E-02 | 0.00E+00 | 1.29E-02 | 4.53E-01 | 0.00E+00 | 0.00E+00 | 1.43E-05 | 9.25E-03 | 0.00E+00 | -4.84E-02

PERE = Use of renewable primary energy excluding renewable primary energy resources used as raw materials; PERM = Use of renewable primary energy resources
used as raw materials; PERT = Total use of renewable primary energy resources; PENRE = Use of non-renewable primary energy excluding non-renewable primary
Caption energy resources used as raw materials; PENRM = Use of non-renewable primary energy resources used as raw materials; PENRT = Total use of non-renewable
primary energy resources; SM = Use of secondary material; RSF = Use of renewable secondary fuels; NRSF = Use of non-renewable secondary fuels; FW = Net use of]|
fresh water

WASTE CATEGORIES AND OUTPUT FLOWS PER 1 KG MOAI BOLLARD LAMP, UNTREATED CAST IRON

Parameter Unit A1 A2 A3 B1-4 B5 B6 B7 c1 c2 c3 Cc4 D
HWD [ka] 1.03E+01 | 7.75E-03 | 1.68E+00 | 0.00E+00 | 7.01E+00 | 4.73E+01 | 0.00E+00 | 0.00E+00 | 2.77E-03 | 1.52E+00 | 0.00E+00 |-2.15E+01
NHWD [ka] 2.41E-01 | 1.79E-02 | 2.61E-01 | 0.00E+00 | 1.06E-01 | 7.73E-01 | 0.00E+00 | 0.00E+00 | 6.41E-03 | 3.08E-01 | 0.00E+00 [ -4.77E-01
RWD [kg] 1.95E-03 | 6.94E-06 | 1.18E-03 | 0.00E+00 | 1.11E-03 | 5.56E-02 | 0.00E+00 | 0.00E+00 | 2.48E-06 | 1.44E-03 | 0.00E+00 | -3.75E-03
CRU [kg] 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
MFR [ka] 2.63E-01 | 2.94E-04 | 3.74E-03 | 0.00E+00 | 2.04E-01 | 7.21E-02 | 0.00E+00 | 0.00E+00 | 1.05E-04 | 7.78E-02 | 0.00E+00 |[ -7.58E-01
MER [kg] 1.21E-02 | 8.10E-05 | 1.59E-03 | 0.00E+00 | 8.01E-03 | 2.17E-02 | 0.00E+00 | 0.00E+00 | 2.89E-05 | 9.11E-04 | 0.00E+00 | -2.32E-02
EEE [MJ] 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
EET [MJ] 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00

HWD = Hazardous waste disposed; NHWD = Non-hazardous waste disposed; RWD = Radioactive waste disposed; CRU = Components for re-use; MFR = Materials

Caption for recycling; MER = Materials for energy recovery; EEE = Exported electrical energy; EET = Exported thermal energy
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ENVIRONMENTAL IMPACTS PER 1 KG MOAI BOLLARD LAMP, TREATED CAST IRON

Parameter Unit A1 A2 A3 B1-4 B5 B6 B7 c1 Cc2 C3 C4 D

GWP-total [[kg CO2 eq.]| 2.36E+00 | 2.28E-02 | 1.48E+00 | 0.00E+00 | 1.34E+00 | 2.44E+01 | 0.00E+00 | 0.00E+00 | 8.16E-03 | 6.71E-01 | 0.00E+00 | -4.92E+00

GWP-fossil [[kg CO2 eq.]| 2.55E+00 | 2.28E-02 | 1.42E+00 | 0.00E+00 | 1.35E+00 | 2.39E+01 | 0.00E+00 | 0.00E+00 | 8.14E-03 | 6.62E-01 | 0.00E+00 | -4.90E+00

bf)\g;vei-ic [kg CO2 eq.]| -1.97E-01 | 4.05E-05 | 6.17E-02 | 0.00E+00 | -5.13E-03 | 4.67E-01 | 0.00E+00 | 0.00E+00 | 1.45E-05 | 7.78E-03 | 0.00E+00 | -7.64E-03
GWP-luluc [[kg COz eq.]| 3.47E-03 | 9.12E-06 | 2.98E-04 | 0.00E+00 | 2.26E-03 | 3.17E-03 | 0.00E+00 | 0.00E+00 | 3.26E-06 | 6.53E-04 | 0.00E+00 | -6.00E-03
ODP kg gg? " 1.48E-07 | 5.28E-09 | 5.64E-08 | 0.00E+00 | 1.17E-07 | 9.92E-07 | 0.00E+00 | 0.00E+00 | 1.89E-09 | 2.63E-08 | 0.00E+00 | -2.99E-07
AP [mol H" eq.]| 1.64E-02 | 6.47E-05 | 8.32E-03 | 0.00E+00 | 9.57E-03 | 7.92E-02 | 0.00E+00 | 0.00E+00 | 2.31E-05 | 2.13E-03 | 0.00E+00 | -3.00E-02
fresil\jv_ater [kgPeq] | 1.77E-03 | 1.50E-06 | 3.51E-04 | 0.00E+00 | 1.36E-03 | 9.17E-03 | 0.00E+00 | 0.00E+00 | 5.37E-07 | 2.92E-04 | 0.00E+00 | -4.04E-03
EP-marine | [kgNeq.] | 2.83E-03 | 1.32E-05 | 1.82E-03 | 0.00E+00 | 1.63E-03 | 1.59E-02 | 0.00E+00 | 0.00E+00 | 4.71E-06 | 4.58E-04 | 0.00E+00 | -5.49E-03
terii;rial [mol N eq.] | 3.08E-02 | 1.43E-04 | 1.95E-02 | 0.00E+00 | 1.78E-02 | 1.61E-01 | 0.00E+00 | 0.00E+00 | 5.12E-05 | 4.48E-03 | 0.00E+00 | -5.95E-02
POCP kg '\;X}/OC 9.25E-03 | 5.35E-05 | 5.11E-03 | 0.00E+00 | 5.00E-03 | 4.20E-02 | 0.00E+00 | 0.00E+00 | 1.91E-05 | 1.22E-03 | 0.00E+00 | -1.89E-02

ADPm' |[kg Sbeq.]| 3.88E-04 | 7.76E-08 | 5.67E-06 | 0.00E+00 | 3.53E-04 | 1.28E-04 | 0.00E+00 | 0.00E+00 | 2.77E-08 | 1.30E-06 | 0.00E+00 | -8.53E-04

ADPf' [MJ] 2.14E+01 | 2.64E-02 | 1.45E+01 | 0.00E+00 | 1.06E+01 | 2.50E+02 | 0.00E+00 | 0.00E+00 | 9.41E-03 | 3.42E+00 | 0.00E+00 | -4.60E+01
[m® world

WDP' eq. 1.07E+00 | 1.68E-03 | 4.96E-01 | 0.00E+00 | 5.30E-01 | 1.94E+01 | 0.00E+00 | 0.00E+00 | 6.00E-04 | 3.87E-01 | 0.00E+00 |-1.88E+00
deprived]

GWP-total = Global Warming Potential - total; GWP-fossil = Global Warming Potential - fossil fuels; GWP-biogenic = Global Warming Potential - biogenic; GWP-luluc =

IGlobal Warming Potential - land use and land use change; ODP = Ozone Depletion; AP = Acidification; EP-freshwater = Eutrophication — aquatic freshwater; EP-marine

= Eutrophication — aquatic marine; EP-terrestrial = Eutrophication — terrestrial; POCP = Photochemical zone formation; ADPm = Abiotic Depletion Potential — minerals
and metals; ADPf = Abiotic Depletion Potential — fossil fuels; WDP = water use

Caption

Disclaimer | ' The results of this environmental indicator shall be used with care as the uncertainties on these results are high or as there is limited experienced with the indicator.

ADDITIONAL ENVIRONMENTAL IMPACTS PER 1 KG MOAI BOLLARD LAMP, TREATED CAST IRON

Parameter|  Unit A1 A2 A3 B1-4 B5 B6 B7 c c2 c3 c4 D
PM I}%‘Z:ﬁi‘;} 1.69E-07 | 1.44E-09 | 6.76E-08 | 0.00E+00 | 7.54E-08 | 2.79E-07 | 0.00E+00 | 0.00E+00 | 5.15E-10 | 4.15E-08 | 0.00E+00 | -3.04E-07
IRP? [kngU]z% 2.09E-01 | 1.78E-03 | 1.24E-01 | 0.00E+00 | 1.37E-01 | 4.93E+00 | 0.00E+00 | 0.00E+00 | 6.36E-04 | 1.33E-01 | 0.00E+00 | -3.98E-01

ETP-fw' [CTUe] 1.94E+00 | 1.16E-02 | 1.82E-01 | 0.00E+00 | 1.48E+00 | 2.15E+00 | 0.00E+00 | 0.00E+00 | 4.13E-03 | 2.87E-01 | 0.00E+00 | -3.75E+00

HTP-c' [CTUR] 2.07E-08 | 7.35E-12 | 3.66E-10 | 0.00E+00 | 1.54E-09 | 5.62E-09 | 0.00E+00 | 0.00E+00 | 2.63E-12 | 1.33E-08 | 0.00E+00 | -2.77E-08
HTP-nc' [CTUR] 2.49E-07 | 4.29E-10 | 7.34E-08 | 0.00E+00 | 1.87E-07 | 1.36E-06 | 0.00E+00 | 0.00E+00 | 1.53E-10 | 6.26E-08 | 0.00E+00 | -4.99E-07
SQP! - 9.04E+00 | 2.93E-01 | 1.91E+00 | 0.00E+00 | 6.44E+00 | 2.23E+01 | 0.00E+00 | 0.00E+00 | 1.05E-01 | 1.16E+00 | 0.00E+00 |-1.76E+01

PM = Particulate Matter emissions; IRP = lonizing radiation — human health; ETP-fw = Eco toxicity — freshwater; HTP-c = Human toxicity — cancer effects; HTP-nc =

Caption Human toxicity — non cancer effects; SQP = Soil Quality (dimensionless)

" The results of this environmental indicator shall be used with care as the uncertainties on these results are high or as there is limited experienced with the indicator.

Disclaimers|? This impact category deals mainly with the eventual impact of low dose ionizing radiation on human health of the nuclear fuel cycle. It does not consider effects due to
possible nuclear accidents, occupational exposure nor due to radioactive waste disposal in underground facilities. Potential ionizing radiation from the soil, from radon
and from some construction materials is also not measured by this indicator.
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RESOURCE USE PER 1 KG MOAI BOLLARD LAMP, TREATED CAST IRON

Parameter Unit A1 A2 A3 B1-4 B5 B6 B7 c1 Cc2 C3 C4 D
PERE [MJ] 3.25E+00 | 3.72E-03 | 8.40E-01 | 0.00E+00 | 1.28E+00 | 1.14E+01 | 0.00E+00 | 0.00E+00 | 1.33E-03 | 7.86E-01 | 0.00E+00 | -4.82E+00
PERM [MJ] 3.51E+00 | 1.22E-03 | 5.36E-01 | 0.00E+00 | 4.44E-01 | 9.26E+00 | 0.00E+00 | 0.00E+00 | 4.35E-04 | 1.48E-01 | 0.00E+00 | -1.49E+00
PERT [MJ] 6.75E+00 | 4.93E-03 | 1.38E+00 | 0.00E+00 | 1.72E+00 | 2.07E+01 | 0.00E+00 | 0.00E+00 | 1.76E-03 | 9.34E-01 | 0.00E+00 |-6.31E+00

PENRE [MJ] 2.47E+01 | 3.36E-02 | 1.66E+01 | 0.00E+00 | 1.28E+01 | 3.39E+02 | 0.00E+00 | 0.00E+00 | 1.20E-02 | 5.67E+00 | 0.00E+00 | -5.22E+01
PENRM [MJ] 1.42E+01 | 3.14E-01 | 5.60E+00 | 0.00E+00 | 9.11E+00 | 1.38E+02 | 0.00E+00 | 0.00E+00 | 1.12E-01 | 2.38E+00 | 0.00E+00 | -2.30E+01
PENRT [MJ] 3.90E+01 | 3.48E-01 | 2.22E+01 | 0.00E+00 | 2.19E+01 | 4.76E+02 | 0.00E+00 | 0.00E+00 | 1.24E-01 | 8.05E+00 | 0.00E+00 |-7.51E+01
SM [ka] 2.53E-01 | 3.54E-04 | 1.77E-02 | 0.00E+00 | 7.68E-02 | 1.22E-01 | 0.00E+00 | 0.00E+00 | 1.26E-04 | 7.21E-02 | 0.00E+00 [ -5.37E-01
RSF [MJ] 2.86E-02 | 1.05E-04 | 4.74E-03 | 0.00E+00 | 1.87E-02 | 2.56E-02 | 0.00E+00 | 0.00E+00 | 3.77E-05 | 3.35E-02 | 0.00E+00 | -5.60E-02
NRSF [MJ] 7.64E-02 | 4.28E-04 | 2.31E-02 | 0.00E+00 | 3.08E-02 | 7.83E-01 | 0.00E+00 | 0.00E+00 | 1.53E-04 | 2.36E-02 | 0.00E+00 | -1.05E-01
FW [m?] 2.69E-02 | 4.00E-05 | 1.18E-02 | 0.00E+00 | 1.41E-02 | 4.53E-01 | 0.00E+00 | 0.00E+00 | 1.43E-05 | 9.06E-03 | 0.00E+00 | -4.82E-02

PERE = Use of renewable primary energy excluding renewable primary energy resources used as raw materials; PERM = Use of renewable primary energy resources

used as raw materials; PERT = Total use of renewable primary energy resources; PENRE = Use of non-renewable primary energy excluding non-renewable primary
Caption energy resources used as raw materials; PENRM = Use of non-renewable primary energy resources used as raw materials; PENRT = Total use of non-renewable
primary energy resources; SM = Use of secondary material; RSF = Use of renewable secondary fuels; NRSF = Use of non-renewable secondary fuels; FW = Net use of]|
fresh water

WASTE CATEGORIES AND OUTPUT FLOWS PER 1 KG MOAI BOLLARD LAMP, TREATED CAST IRON

Parameter Unit A1 A2 A3 B1-4 B5 B6 B7 c1 c2 c3 Cc4 D
HWD [ka] 1.03E+01 | 7.75E-03 | 1.85E+00 | 0.00E+00 | 7.20E+00 | 4.73E+01 | 0.00E+00 | 0.00E+00 | 2.77E-03 | 1.49E+00 | 0.00E+00 |-2.14E+01
NHWD [ka] 2.41E-01 | 1.79E-02 | 2.69E-01 | 0.00E+00 | 1.59E-01 | 7.73E-01 | 0.00E+00 | 0.00E+00 | 6.41E-03 | 3.04E-01 | 0.00E+00 |[ -4.74E-01
RWD [kg] 1.95E-03 | 6.94E-06 | 1.33E-03 | 0.00E+00 | 1.27E-03 | 5.56E-02 | 0.00E+00 | 0.00E+00 | 2.48E-06 | 1.40E-03 | 0.00E+00 | -3.74E-03
CRU [kg] 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
MFR [ka] 2.63E-01 | 2.94E-04 | 1.01E-02 | 0.00E+00 | 2.11E-01 | 7.21E-02 | 0.00E+00 | 0.00E+00 | 1.05E-04 | 7.64E-02 | 0.00E+00 |[ -7.52E-01
MER [kg] 1.21E-02 | 8.10E-05 | 1.75E-03 | 0.00E+00 | 8.37E-03 | 2.17E-02 | 0.00E+00 | 0.00E+00 | 2.89E-05 | 8.92E-04 | 0.00E+00 | -2.31E-02
EEE [MJ] 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
EET [MJ] 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00

HWD = Hazardous waste disposed; NHWD = Non-hazardous waste disposed; RWD = Radioactive waste disposed; CRU = Components for re-use; MFR = Materials

Caption for recycling; MER = Materials for energy recovery; EEE = Exported electrical energy; EET = Exported thermal energy
BIOGENIC CARBON CONTENT PER 1 KG MOAI BOLLARD LAMP
Parameter Unit Without surface treatment With surface treatment
Biogenic carbon content in kg C] 0 0
product 9
Biogenic carbon contentin kg C] 0.002 0.002

accompanying packaging

Note 1 kg biogenic carbon is equivalent to 44/12 kg of CO2
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Additional information

LCA interpretation
The production of the electronic components and the use of electricity for manufacture of the cast iron has
the highest contribution on the products environmental impact.

Technical information on scenarios
Reference service life

Reference service Life 100,000 Hours

Declared product properties
Design application parameters
Assumed quality of work

Information regarding use, installation and assisting documents can be found on

Outdoor environment the supplier’s website:
Indoor environment www.ghform.ak
Usage conditions

Maintenance

Use (B1-B7

B5 - Refurbishment

New electronic components are installed and the old
Refurbishment process are disposed of. The product is painted to cover
potential damages.
Refurbishment cycle Every 50,000 hours
Material input for refurbishment (electronics, aluminium, plastic) 0.05 Kg/cycle
Waste materials resulting from refurbishment (electronics, aluminium, plastic) 0.05 kg

B6 + B7 — Use of energy and water

Energy consumption (electricity) — according to PCR | 38.34 | kWh

End of life (C1-C4)

Collected separately 1 kg
For recycling 1 kg
Assumptions for scenario development Product is separated and waste fractions are recycled.

Re-use, recovery and recycling potential (D)

Displaced iron and steel from recycling of the product 0.82 kg

Displaced electronics from recycling of WEEE 0.07 kg
Indoor air Soil and water
The EPD does not give information on release of The EPD does not give information on release of
dangerous substances to indoor air because the dangerous substances to soil and water because
horizontal standards on the relevant the horizontal standards on the relevant
measurements are not available. Read more in measurements are not available. Read more in
EN15804+A1 chapter 7.4.1. EN15804+A1 chapter 7.4.2.
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