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1 Preface

A free field noise model of the new Fjardaal Smelter in Iceland has been estab-
lished. The purpose with the noise model is to determine the noise contribution

from relevant noise sources and to rank the sources.
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2 Mathematical Model of the Site and
Surroundings

2.1 Software and method

A mathematical model of the overall project area has been designed as a 3-
dimensional model, using the commercial noise prediction software Sound-
PLAN version 6.1. SoundPLAN is an expert system capable of predicting noise
impact from different kinds of noise sources and using various national stan-
dards.

This model is based on the General Predicting Method on environmental noise

from industrial plants, 1982. This General Predicting Method is the common
Nordic standard and specified in the Icelandic guideline No. 933/1999.

2.2 Model

The mathematical model is based on the CAD drawings; 24956-000-P1-000-
00001.dxf, rev. 28-05-04 (plant layout) and fjardaal.dgn, rev. 23-07-04 (build-
ing heights).

As a basis the digital ground model (DGM) has been developed for flat terrain.
The DGM is used to vertically position all objects in the model.

The mathematical model includes object types as listed:
e Building polygons to describe screening, reflections, etc.
e Noise sources

e Ground absorption/reflection describing the acoustical characteristics
(impedance) of the surface

e Receiver points
e Calculation area

The model area is approximately 2 x 4 km.
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2.2.1 Buildings
The model includes building polygons, which describe the location and height

of buildings. The building locations and heights are shown in the drawing be-

low.
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3 Noise Sources

All noise sources are defined as one of the following types:
e Point sources
e Line sources
e Area sources
Each source definition includes a time histogram showing operational time dur-
ing the three dayperiods and an A-weighted sound power spectrum in 1/1 oc-
tave bands from 63 - 8.000 Hz.
The noise sources have been divided into following groups:
1. GTC Stack (point source)
2. GTC Fans (point source)
3. Rectifiers (point source)
4. Casthouse fluid cooling (point source)
5. Ship unloader (point source)
7. Casthouse HVAC (point source)
9. Hot metal vehicles (line source)
10. Port vehicles (area source)

11. Electrode Plant (point source)

(Noise source 6. - Crucible cleaning and 8. - Compressor house was discussed,
but was not found relevant)

Source data have been collected by Bechtel from all the different suppliers and
converted into sound power levels.
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The source data is shown below
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As seen the operation time of each noise source are 100 % in each of the three

d night) except for source 9 where hot metal vehicles

, evening an

ds (day
only have 71 journeys (equal to 27 % operation time per period).
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The location of each noise source is shown below:
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4 Calculation

The acoustical property of the ground surface is as default value set to acousti-
cally hard within the plant area and soft (absorbing) outside. Areas with hard
surface reflecting the sound is specified by definite polygons and related ab-

sorption coefficients.

Calculations are made 1.5 meters above terrain according to the Common Nor-
dic Standard. The results are given as energy mean and A-weighted values.

The calculations are for a worst case situation, with all sources 100 % active in
the three day periods, except for source 9 as described in section 3.

The receiver points are shown on the map below.
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The results of the calculations (Laeq) in each receiver point are:

Receiver Day [dB(A)] Evening [dB(A)] Night [dB(A)]
01 The Framnes Farm 50 50 50
02 The Holmar's Farm 37 37 37
03 Western site boundary 64 64 64
04 North-western site boundary 63 63 63
05 North-eastern site boundary 56 56 56
06 Eastern site boundary 50 50 50

Detailed calculation results showing contribution from each source can be seen
in appendix A.

Calculation result shown as a grid map 1.5 meters above terrain can be seen in
appendix B
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Appendix A, Detailed calculation results
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