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GLOSSARY AND ABBREVIATIONS

CsHs Benzene
co Carbon monoxide
DDA DDA Environmental Engineers
DEA Department of Environmental Affairs
Ha Hectare
Kg/day Kilogram per day
mg/m?2/day Milligram per square meter per day
m/s Meter per second
NO, Nitrogen dioxide
(O] Ozone
PMio Particulate matter with aerodynamic diameters of 10 micrometres or less.
PM3s Particulate matter with aerodynamic diameters of 2.5 micrometres or less.
SO, Sulphur dioxide
SDBT Saldanha Dry Bulk Terminal (Pty) Ltd
TSP Total suspended particulate
USEPA US Environmental Protection Agency
v
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1 INTRODUCTION

Saldanha Dry Bulk Terminal (Pty) Ltd (SDBT) is proposing an increase of the storage capacity, as well
as the establishment of additional associated infrastructure at its existing facility on Portions 3 and 4
of Farm Langeberg 188, close to Vredenburg.

DDA Environmental Engineers (DDA) was appointed by Enviro-EAP to conduct an Air Quality Impact
Assessment study for the proposed bulk ore storage facility. This air quality impact report identifies,
assesses and quantifies the air quality impacts due to the above-mentioned facility.

1.1 Project Description

SDBT currently operates an ore storage facility on Portions 3 and 4 of Farm Langeberg 188 in
Vredenburg. At present, the ore that is stored per portion is less than 100,000 tonnes per annum.
SDBT is planning on increasing the storage capacity to 300,000 tonnes per portion. The combined
capacity for Portions 3 and 4 will be 600,000 tonnes. The expanded facility on the two properties will
be able to provide storage for approximately 400,000 tonnes of ore in open stockpiles and 200,000
tonnes inside enclosed warehouses.

Currently, the vegetation has been cleared on approximately 3.3 ha of Portion 3 and 9,000 square
meters of Portion 4, as it was already authorized. The proposed expansion also entails the clearing of
additional vegetation on site of approximately 4.81 ha, in order to construct the necessary
infrastructure, as well as for the hardening of surfaces. This infrastructure will be used for the storage
of manganese, iron ore, lead, copper and zinc concentrate, heavy mineral sands (e.g. garnet and
ilmenite), coal, phosphate, agricultural lime and other ores on Portions 3 and 4.

The development will consist of (refer to Figure 1-1):

e Bulk Storage Facility (Covered):
o Storage Area "C" (Existing infrastructure): 2,100.00m?

o Storage Area "D" (New): 4,000.00m?
o Storage Area "E" (New): 3,000.00m?

e Bulk Storage Facility (Open)
o Storage Area "A" (Existing and New): 20,000.00m?

o Storage Area "B" (New): 5,000.00m?

e  Container Yard
o Storage Area "F": 5,000.00m?

e  Remaining Yard Area (Hard Surface): 35,300.00m?

Access to the site will be provided through the existing gravel road, south of the site. An entrance gate,
a weighbridge and two stormwater ponds of 10 m by 50 m (1000m? in total) will also be constructed
onsite. The proposed site layout plan with the existing and proposed infrastructure is shown in Figure
1-1.

DDA January 2021
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STORAQGE FACILITY
£000m*

COVERED EXISTING
BULK STORAGE STORMWATER

ACILITY. PONDZ
2100m; 0

PORTION 4 FARM 138

PORTION 3 FARM 188

A
OPEN BULK
2TORAGE FACILITY

20000m*

Ny

Figure 1-1. Site Layout Plan

1.2 Terms of Reference

The terms of reference of the Air Quality Impact Assessment study are as follows:

e Describe the environment that may be affected by the proposed activity;

e Identify all legislation and guidelines that were considered in the preparation of the air
quality impact assessment report;

e Establish an emissions inventory for dust fallout and particulate matter (PMyo), in which
emissions from all project-related activities are quantified;

DDA January 2021
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e Predict the highest daily and annual air pollutant concentrations utilising atmospheric
dispersion modelling;

e Compare the resulting concentrations against relevant South African standards and
guidelines;

e Assess the expected impacts during the construction and operational phase of the project;
and

e Identify emission reduction opportunities and cost-effective emission abatement
strategies, if necessary.

1.3 Methodology Overview

Firstly, the available project information relating to the proposed SDBT was reviewed. The air
pollutants of concern during the construction and operational phases of the project were identified
and the relevant emission rates quantified.

The emission calculations were based on the United States Environmental Protection Agency’s (USEPA)
emission factors, and a detailed emissions inventory was created. The pollutants quantified were total

suspended particulate matter (TSP) and suspended particulate matter with a diameter of less than 10

um (PM10).

Secondly, the baseline information for the project area was collected and analysed. Three years of
hourly local meteorological data was obtained and processed, in order to generate the meteorological
parameters for input into the air pollution dispersion model. The available ambient air quality
monitoring data was obtained from the Saldanha Bay Municipality.

Thirdly, the AERMOD model was used to simulate the dispersion of the air pollutants from all the
project’s activities. AERMOD is a USEPA approved regulatory model. With the use of AERMOD, the
resulting ambient air pollution concentrations of PM1 and dust fallout were determined.

Lastly, the dispersion simulation data was utilised to estimate the impacts on the area’s air quality.
Possible mitigation measures were identified, and their effects on the resulting ambient air pollution
concentrations assessed.

1.4 Assumptions and Limitations

The main assumptions and limitations of the study are:

e The construction phase was assessed qualitatively because of its temporal nature.

e The minerals hauling to the facility takes place from 6 am to 8 pm and minerals to the port
take place 24 hours a day.

e Only fallout dust and PMjo emissions were quantified and assessed.

e The emissions inventory was based on the maximum throughput per month. The impacts
estimated therefore represent the worst-case emission scenario.

DDA January 2021



Air Quality Impact Assessment Report for the Proposed Saldanha Dry Bulk Terminal

2 ENTERPRISE DETAILS

2.1 Enterprise Details

The details of the facility are summarised in Table 2-1.

Table 2-1. Enterprise Details

Enterprise Name

Saldanha Dry Bulk Terminal (Pty) Ltd

Trading As

Saldanha Dry Bulk Terminal

Type of Enterprise, Company/Close

Corporation/Trust, etc

e.g.

Company (previously Close Corporation)

Company/Close Corporation/Trust Registration
Number (Registration Numbers if Joint Venture)

2020/881450/07 converted
2007/160631/23

from Close Corporation

Registered Address

26 Velldrif Road, Vredenburg,7380

Postal Address

Suite 1, Private Bag X2, Vredenburg, 7380

Telephone Number (General)

076 030 2132

Fax Number (General)

None

Industry Type/Nature of Trade

Bulk Storage facility

Land Use Zoning as per Town Planning Scheme

Currently agriculture, in process of rezoning to Industrial

Land Use Rights if outside Town Planning Scheme

Inside Saldanha Bay Industrial Corridor — expansion of
existing storage facility

Responsible Person Name or Emission Control
Officer (where appointed)

Hugo Tallie

Telephone Number

076 030 2132

Cell Phone Number

076 030 2132

Fax Number

n/a

E-mail Address

hugo@aldes.co.za

After Hours Contact Details

Abraham Mouton

Cell Phone Number

083 275 5502

DDA

January 2021
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2.2 Location and Extent of Plant

Table 2-2. Location and Extent of Plant

Physical Address of the Plant Portions 3 and 4 of Farm Langeberg no. 188, Vredenburg

Description of Site (Where No Street | Portions 3 and 4 of Farm Langeberg no. 188, Vredenburg
Address)

Coordinates of Approximate Center of | Latitude (S): -32.947165°
Operations Longitude (E): 18.066449°

Property Registration Number
(Surveyor-General Code)

Extent (km?) 0.09 km?

Elevation Above Mean Sea Level (m) 29 m

Province Western Cape
Metropolitan/District Municipality West Coast District Municipality
Local Municipality Saldanha Bay Municipality
Designated Priority Area n/a

The proposed bulk storage facility is located on Portions 3 and 4 of Farm Langeberg 188, within the
agricultural area of Vredenburg in the Western Cape (see Figure 2 1). The farm is situated
approximately 8 km southeast of the town of Vredenburg. It is accessed via an existing gravel road
that links to the TR85/1.

The property falls within the proposed Industrial Development Corridor in terms of the Saldanha Bay
Spatial Development Framework. The industrial land users in the area include Tronox and
ArcelorMittal and other mineral storage facilities towards the southwest of the facility. The nearest
residential area is Ongegund, which is about 5 km northwest of the site. There are a few homesteads
scattered along the R45 north of the site.
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Figure 2-1. Locality Map
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3 NATURE OF PROCESS

3.1 Listed activities

The Department of Environmental Affairs (DEA) has published a list of activities, which result in
atmospheric emissions and the associated minimum emission standards in Gazette No. 37054 of 22
November 2013. Ore storage and handling is listed under Category 5, Subcategory 5.1. The details of
the listed activity and the relevant emission standards are shown in Table 3-1 below.

Table 3-1. Listed Activity 5.1 Storage and Handling of Ore and Coal

Storage and handling of ore and coal not situated on the premises of a mine or works
as defined in the Mines Health and Safety Act 29/1996.

Application: Locations designed to hold more than 100 000 tons.

Description:

. mg/Nm?3under normal condition
Substance or Mixture of Substances Plant Status of 273k and101.3 kPa
Common Name Chemical symbol
New a
Dustfall N/A —
Existing a

a. Three months running average not to exceed limit value for adjacent land use according to dust control
regulations promulgated in terms of section 32 of the NEM: AQA, 2004 (Act No. 39 of 2004), in eight principal
wind directions.

3.2  Process Description
Ore Receiving:

IImenite is transported from Tronox’s West Coast storage facility approximately 1km from the site and
delivered to the site using internal gravel roads. Garnet and other materials will also be transported
in loads of approximately 34 tonnes, utilising side-tip trucks and the new servitude access road from
the TR85/1 Road to the site.

Products may also be transported from the Transnet sidings in the area, using the same 34-tonne
trucks and the Transnet haul road.

Ore Storage:

The product, currently Garnet and Iimenite, will be stored outside but covered with tarpaulin, while
other minerals such as Manganese will be stored in the enclosed warehouses.

Ore Dispatch:

The minerals are to be loaded onto flatbed trucks with three 30-tonne skips and dispatched to the
Port of Saldanha for shipment, via the existing access road to the TR85/1 Road and thereafter to the
Transnet Haul Road. These skips will be covered.

DDA January 2021
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3.3  Unit Processes at the Site of Work
Table 3-2. Unit Processes
Unit Process Unit Process Function A CF S
Process
Ore receiving Ore is delivered to the facility using trucks. Batch
Ore storage Ore stored in open storage piles and inside Batch
warehouses.
Ore transport to Port | Ore is transported to Saldanha Port via flatbed Batch
trucks
3.4 Hours of Operation
Table 3-3. Operating Hours
. . Number of Days
Unit Process Operating Hours Operated per Year
Ore receiving and offloading 06h00 to 20h00 365
Ore storage 00h0O0 to 24h00 365
Ore transport to Port 00h0O0 to 24h00 365
8
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3.5 Ore Handled

The proposed ore handled at the site can be seen in Table 3-4.

Table 3-4. Raw Materials Handled

Maximum Permitted Design Consumption
Raw Material Type Consumption Rate Ragte ( Quantif ) Units (Quantity/Period)
(Quantity) y
Manganese ore 66,667 66,667 Tonnes/month
Iron ore 50,000 50,000 Tonnes/month
('\)/'r'gera' Sands\other 100,000 100,000 Tonnes/month
3.6  Materials Used in Energy Sources
Table 3-5. Usage of Energy Sources
Materials Sulphur Ash Content Maximum Design Actual Units
for Content of the of Material Permitted Consumption | Consumption | (Quantity/
Energy Material (%) Consumption Rate Rate Period)
(%) Rate (Quantity) (Quantity) (Quantity)
n/a
9
January 2021
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4 ATMOSPHERIC EMISSIONS

4.1 Point Source Parameters

There will be no point sources at the facility.

4.2 Area Source Parameters

There will be two open bulk storage stockpiles at the facility. The locations and approximate
dimensions of these storage piles are shown in Table 4-1. Their relative positions within the site are
depicted in Figure 1-1 further above.

Table 4-1. Area Source Parameters

Source Name Latitude Longitude Height of | Length of | Width of Angle of
(decimal (decimal Release Area (m) | Area (m) Rotation
degrees) of SW | degrees) of SW Above from True
corner corner Ground North (°)
(m)
A: open bulk -33.791334° 18.690652° 3 200 100 -20°
storage
B: open bulk -33.790027° 18.690662° 3 100 50 0°
storage

4.3 Line Source Parameters

The internal roads and the external access road within and to the site were parameterised as line
volume sources, in order to determine their emissions and dispersion of the relevant air pollutants
into the atmosphere.

There will be internal paved roads on site leading from the gate to the two open stockpiles and the
enclosed warehouses. The emissions from the ore delivery and dispatch trucks, which will be travelling
on these internal road sections, were used in the emissions calculations. For the dispersion modelling,
these roads and their emissions were grouped according to the total number of trucks in and out of
the site, to and from the various open storage stockpiles and enclosed warehouses. These internal
road sections were:

e Section A: Gate to Stockpile A

e Section B: Stockpile A to Warehouses

e Section C: Warehouses to Stockpile B

The road leading to the Dry Bulk Terminal is be to paved from the TR85/1 Road up to approximately
1.3 km from the site’s gate. This 1.3 km section of the access road is gravel and will be chemically
treated for dust suppression purposes. The access road and the paved and unpaved sections can be
seen in Figure 4-1. The unpaved section (1.3 km) to the Dry Bulk Terminal was used in the emissions
calculations and the dispersion modelling for the assessment of the dust and PM1o impacts on the local
air quality.

The line source parameters utilised in the dispersion modelling setup for the unpaved access road and
the paved internal road sections can be found in APPENDIX B.

10
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Figure 4-1. Access Road to the Dry Bulk Terminal
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5 AIR DISPERSION SIMULATION

5.1 Baseline Characterisation
5.1.1 Area’s Air Quality

There are two ambient air quality monitoring stations in the Saldanha Bay Municipality. The one is
located in Louwville, Vredenburg, and the other at the Saldanha Harbour. The ambient air quality
monitoring data from these two stations was obtained for the period from January 2015 to September
2018. The average PMio concentrations were 4.6 pg/m? and 25 pg/m? at the Vredenburg and the
Saldanha Harbour stations respectively. The data availability for the latter station reached 90% but for
the Vredenburg station was very low, at only 1.4%.

Monthly dust fallout monitoring has been carried out at one position along the northern boundary of
the site (see Figure 5-1). These monitoring results can be seen in Figure 5-2. It is evident that at that
location the existing (baseline) dust fallout levels were generally below 400 mg/m?/d and well within
the industrial guideline of 1,200 mg/m?/d. This guideline was exceeded once per year in 2018, 2019
and 2020. It was noted in the monitoring report (March 2020) that the collected dust consists of 65%
fine rounded quartzite, 20% clay, with the remainder being topsoil and isolated organic debris.

UTM North [m]
6350450 6350500 6350550 6350600 6350650 6350700 6350750 6350800 6350850 6350900 6350950 6351000 6351050

Legend:
— Portion 3&4 Farm Langeberg
188

O Dustfall Monitoring Location

225400 225450 225500 225550 225600 225650 225700 225750 225800 225850 225900 225950 226000
UTM East [m]

Figure 5-1. Dustfall Monitoring Location
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Figure 5-2. Dustfall Monitoring Results

5.1.2 Area’s Meteorology

Turbulent, high-velocity winds such as pre-cold front winds help to both dilute air pollutants at their

source and disperse them as they travel downwind, whereas gentle breezes under stable atmospheric
conditions do little to dilute or disperse air pollution.

Cold, gentle winds flow downslope on calm nights under clear skies, also flowing into hollows and into
and down valleys. Such winds travel at less than 1 metre per second (m/s). Walls, steep embankments

and tree plantations can impede this air and mix it with the air above it, so helping to reduce the
impact on air quality.

The minimum requirements for dispersion modelling are knowledge of the wind speed, wind direction,
atmospheric turbulence parameters, the ambient temperature, as well as the mixing height. The
atmospheric boundary during the day is normally unstable, as a result of the sun’s heating effect on
the earth’s surface. The thickness of the mixing height depends strongly on solar radiation, amongst
other parameters. This mixing layer gradually increases in height from sunrise, to reach a maximum
atabout five to six hours thereafter. Cloudy conditions, surface and upper-air temperatures also affect
the final mixing height and its growth. During these conditions, dispersion plumes can be trapped in
this layer and result in high ground-level concentrations. This dispersion process is known as
Fumigation and is more pronounced during the winter months due to strong night-time inversions,
weak wind conditions and slower developing mixing layers.

Dispersion models also require the atmospheric condition to be categorized as one of six stability
classes, which are:

13
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Table 5-1. Meteorological Conditions Represented by the Stability Categories

Stability Meteorological Occurrence
Category Conditions
A Very Unstable Hot daytime conditions, clear skies, calm wind
B Unstable Daytime conditions, clear skies
C Slightly Unstable Daytime conditions, moderate winds, slightly overcast
D Neutral Day and night, high winds or cloudy conditions
E Stable Night-time, moderate winds, slightly overcast conditions
F Very Stable Night-time, low winds, clear skies, cold conditions

The weather station closest to the site is the Langebaanweg station, located more than 10 km away.
Three years (2016-2018) of hourly meteorological data was obtained for the above-mentioned station.
All three years of hourly data were combined and analysed in one data pool for the establishment of
the local wind field as wind roses. The wind roses were generated for all hours, daytime, night-time,
as well as for the winter and summer periods. The wind roses are shown in the figures below.

These wind roses depict the frequency of the wind speeds for each of the 16 cardinal wind directions.
The wind directions in the figures show from where the wind blows. The wind classes are indicated
by coloured bars, and the frequencies of occurrence for each wind direction are specified by the
dashed circles.

The wind roses and wind frequency of all hours, daytime and night-time are shown in Figure 5-3. It
can be seen that the predominant winds in the area are from the southwest. The winds with low to
medium speeds are predominant; the frequency was 73.3% for all-hours. The winds with speed
greater that 6m/s occur about 18.8% of the time. The average wind speed at daytime is 4.87 m/s,
which is higher than 2.8 m/s for night-time. The overall average wind speed is 3.85 m/s.

The summer and winter wind patterns show seasonal variation (see Figure 5-4). In winter, the majority
of the winds blow from the north and southwest, whereas in summer, south-westerly winds are
prevailing. The wind speeds are higher in summer than in winter. The average wind speeds in summer
and winter are 4.84 m/s and 2.94 m/s respectively.
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5.2 Legislative Context And Human Health Assessment Criteria

The South African legislation and guidelines on environmental management and air quality emission
standards, pertaining to inter alia construction and operation activities are:

e Environmental Conservation Act, No 73 of 1989;

e Constitution of the Republic of South Africa Act, No108 of 1996;

e The National Environmental Management Act, Air Quality Act (Act No. 39 of 2004);

e The South African National Ambient Air Quality Standards (24 December 2009); and

e The National Ambient Air Quality Standard for Particulate Matter with Aerodynamic
Diameter Less Than 2.5 Micron Meters (PM2.5) (29 June 2012);

e The South African National Standards (SANS) 1929:2011, Ambient Air Quality — Limits for
common pollutants; and

e The Department of Environmental Affairs: National Dust Control Regulations. 2013.

The National Environmental Management: Air Quality Act places the focus on the reduction of air
quality impact on the receiving environment, instead of air quality management from source-based
control only. The Act has also transferred the responsibility of air quality management from the
national government to the local authorities (district and metropolitan municipalities). Thus local
municipalities are tasked with baseline characterisation, management and operation of ambient
monitoring networks, licensing of listed activities, and emissions reduction strategies. The main
objective of the act is to protect the environment and human health by providing reasonable measures
for the prevention of pollution and ecological degradation and for securing ecologically sustainable
development while promoting justifiable economic and social development.

The Air Quality Act also made provision with regard to ambient air quality and emission standards.
The South African National Ambient air quality standards were subsequent published in terms of
section 9(1) of the Actin 2009 and 2012.

The South African Bureau of Standards also published Limits for Common Pollutants in the SANS
1929:2011, aiming at the protection of human health. The common pollutants included are sulphur
dioxide, nitrogen dioxide, carbon monoxide, PM1o, PM3 5, 0zone, lead, benzene and dust deposition.
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5.2.1 Ambient Air Quality Guidelines

The South African National Ambient Air Quality Standards can be seen in Table 5-1 below.

Table 5-1. Air Pollutant Guideline Concentrations

Molecular Averaging Concentration Frequency of .
Pollutant . Compliance Date
Formula Period pg/md | ppb Exceedance
10 minute 500 191 526 Immediate
Sulphur o 1 hour 350 134 88 Immediate
Dioxide 2 24 hour 125 48 4 Immediate
1 year 50 19 0 Immediate
Nitrogen NO 1 hour 200 106 88 Immediate
Dioxide ? 1year 40 21 0 Immediate
Carbon o 1 hour 30,000 | 26,000 88 Immediate
Monoxide 8 hour 10,000 | 8,700 11 Immediate
120 - 4 Immediate — 31 Dec 2014
24 hour
75 - 4 1 Jan 2015
PMzo N
50 - 0 Immediate — 31 Dec 2014
1 year
40 - 0 1Jan 2015
Particulate 24 hour 65 - 4 Immediate — 31 Dec 2015
Matter 24 hour 40 - 4 1 Jan 2016 — 31 Dec 2029
M 24 hour 25 - 4 1 January 2030
28 1 year 25 - 0 Immediate — 31 Dec 2015
1 year 20 - 0 1Jan 2016 — 31 Dec 2029
1year 15 - 0 1 January 2030
Ozone 0; 8 hour 120 61 11 Immediate
Lead Pb 1 year 0.5 - 0 Immediate
10 3.2 0 Immediate — 31 Dec 2014
Benzene CsHe 1 year
5 1.6 0 1Jan 2015

5.2.2 Dust Fallout Guidelines

The South African Bureau of Standards (SABS) has published dust deposition standards that are based
on the cumulative dust fall levels in South African National Standard (SANS) 1929:2011. Four bands
have been developed against which dust fallout can be evaluated (see Table 5-2). These dustfall levels
were taken into consideration for the determination of the levels of nuisance in the surrounding

communities.

Target, action and alert thresholds for ambient dust deposition and permissible frequency of

exceedances are given in Table 5-3.
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Table 5-2. Four-band Scale Evaluation Criteria for Dust Deposition (SANS 1929:2011)

No Band Dust Fallout Rate (D) Comments
Description (mg/m?/day)
Label (30-day average)

1 Residential D <600 Permissible for residential and light commercial.

2 Industrial D <=1200 Permissible for heavy commercial and industrial.

3 Action 1200 < D < =2400 Requires investigation and remediation if two
sequential months lie in this band, or more than
three occur in a year.

4 Alert D > 2400 Immediate action and remediation required
following the first incidence of the dust fallout
rate being exceeded. Incident report to be
submitted to the relevant authority.

Table 5-3. Target, Action and Alert Thresholds for Dust Deposition (SANS 1929:2011)

Dust Fallout Rat
ustra ouz ate Averaging Permitted Frequency of Exceeding Dust
Level (D) (mg/m?/day) .
Period fall Rate
(30-days average)
Target 300 Annual N/A
Action Residential 600 30 days Three within any year, no two sequential
months.
Action Industrial 1,200 30 days Three within any year, not sequential
months.
None. First incidence of dustfall rate
Alert Threshold 2,400 30 days being exceeded requires remediation
and compulsory report to the relevant
authorities.

On the 1** of November 2013 the Government Notice 827 - National Dust Control Regulations
published in terms of Section 53(0) of the National Environmental Management: Air Quality Act, 2004
(Act No. 39 of 2004) was promulgated. The Regulations prescribe general measures for the control of
dust in all areas. The standards for the acceptable dustfall rates are set out in the Regulations for
residential and non-residential areas and are shown in Table 5-4 below.

Table 5-4. Acceptable Dust Fall Rates

Restriction Area

Dustfall Rate (D)
(mg/m?/day)
(30-days average)

Permitted Frequency of Exceeding Dust Fall Rate

Residential area

D <600

Two within a year, non-sequential months.

Non-residential area

600 < D <1200

Two within a year, non-sequential months.
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5.3 Emissions Inventory

Based on the operations expected to take place at the SDBT, the air pollutants included in this emission
inventory were TSP and PMyj.

5.3.1 Construction Phase

The construction phase will comprise vegetation clearing of approximately 4.81 ha and construction
of warehouses and hardening of the surfaces for the storing of ore.

Depending on the daily specific construction activities, dust emissions during the construction phase
may vary significantly from day to day. However, the emissions from the construction phase are
expected to be localised to the site and of a temporal nature. Therefore, the air quality impacts during
construction are expected to be of short duration and very localised to the working face. Good practice
mitigation measures are recommended to be implemented, in order to minimise the potential impacts
outside the site boundaries. These general dust suppression measures include:

Water spraying:

o During material handling and material transfer operations;

o Onunpaved roads;

o During earthmoving operations.
e Restriction of speed to below 30 km/hr for vehicles travelling on unpaved roads.
e Early paving of unpaved roads on site.

e Early re-vegetation/paving around open/exposed areas.

5.3.2 Operational Phase

The main air pollution emissions emanating from the receiving, storage and dispatching of the
minerals are dust and PMio. The main dust generating sources during the operational phase of the
project are associated with material handling (the operations of the excavators, truck loading and
offloading), as well as vehicle movements on site.

5.3.2.1 Material Handling

The dust emissions due to the handling of ore at the open stockpiles were calculated using the
following Equation (5-1), adopted from the USEPA AP42-13.2.4 (USEPA, 2006):

k- (0.0016) - (%.2)1-3

(M/)1~4 (5-1)
2
Where:
E = Emission factor per hour of operation (kg/tonne)
k = Particle size multiplier (dimensionless)
PM10 fraction: 0.35
PM2.5 fraction: 0.11

TSP fraction: 0.74
mean wind speed at the site (3.85 m/s)
M = material moisture content (3.5 %)

[
"
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The material handling emissions for the enclosed warehouses are expected to be contained within the
structures and were considered negligible. It should also be noted that there are no expected
emissions of Manganese, as it will only be stored within the enclosed warehouses and not at the open
stockpile areas.

The calculated emission quantities due to ore handling at the open stockpile areas are shown in Table
5-3 and were based on the monthly throughputs as outlined in Table 3-4.

Table 5-1. Open Storage Emissions

Open Storage A Open Storage B
Quantity handled (tonnes/day) 3,333 1,667
PMo TSP PMjo TSP
Emission Factor (kg/tonne) 0.00053 0.00112 0.00053 0.00112
Emission (kg/day) 1.77 3.73 0.88 1.87
Emission (g/s) 0.020 0.043 0.010 0.022

5.3.2.2 Vehicles Travelling on the Internal Paved Road

The minerals will be transported to the facility using side-tip trucks with a 34-tonne capacity. For the
calculation of the number of truck-loads per day, the material quantities shown in Table 3-4 were
utilised.

The ore from the facility will be transported in skips via the access road to the TR85/1 Road and then
via the existing Transnet haul road to the harbour for export. There will be 3 skips per truck, with a
30-tonne capacity per skip. The transportation of the ore from the facility to the vessels at the harbour
is generally expected to be completed within 4 days, as the maximum capacity per vessel is 55,000
tonnes and the transportation will be continuous over a 24-hour period.

When a vehicle travels on a paved/unpaved road, the force of the wheels on the road surface causes
particles to be lifted and dropped from the rolling wheels. The road surface is exposed to strong air
currents in turbulent shear with the surface, as well as the air wake behind the vehicle. The quantity
of dust emissions from a given segment of the road varies linearly with the volume of traffic.

As indicated in the Section 4.3, the emissions from the ore delivery and dispatch trucks, which will be
travelling on the internal road sections, were grouped according to the total number of trucks in and
out of the site, to and from the various open storage stockpiles and enclosed warehouses. These
internal road sections were:

e Section A: Gate to Stockpile A

e Section B: Stockpile A to Warehouses

e Section C: Warehouses to Stockpile B

The particulate matter emission quantity estimations from the paved roads were based on the USEPA
AP42-13.2.1 Paved Roads document. The equation used is as follows:

Eext = [ k (sL)os1 x (W)+02] (1 — P/4N) (5-2)
where
Eext = annual or other long-term average emission factor in the same units as k,
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Assumptions:

particle size multiplier for particle size range and units of interest
road surface silt loading (grams per square meter) (g/m2)
average weight (tons) of the vehicles travelling the road.

number of "wet" days with at least 0.254 mm (0.01 in) of precipitation
during the averaging period
number of days in the averaging period (e.g., 365 for annual).

- Emission factor (Eext ) was calculated for a period of a year (N=365).
- k=0.62 g/VKT for PMso, and K=3.23 g/VKT for TSP.
- Road surface silt loading is 0.6 g/m? (for roads with average daily traffic < 500).
- No. of “wet” days is 47.

Table 5-2. Emission Calculation Parameters for Vehicle Entrainment

Parameters Ore Receiving Ore Dispatch
Load per truck (tonnes) 34 90

No. of return truck trips per day 212 153
Hours per day 14 24

No. of truck trips per hour 15 6
Average truck weight (tonnes) 35 60

The calculated emission quantities due to the trucks’ movements on site are shown in Table 5-3, and
the apportionment of these to the 3 road sections for the dispersion modelling can be found in Table

5-4 further below.

Table 5-3. Vehicle Entrainment Emissions on Site

L. Ore Receiving Ore Dispatch
Emission
PMso TSP PM3o TSP
Emission factor (g/VKT) 14.2 73.8 24.5 127.9
Emission (kg/day) 2.49 12.96 1.63 8.49
Emission (g/s) 0.049 0.257 0.019 0.098

Table 5-4. Vehicle Entrainment Emissions on Site per Road Section

L. Road section A Road section B Road section C
Emission
PMyo TSP PMy, TSP PMyo TSP
Ore Receiving
Emission (kg/day) 1.50 7.84 0.81 4.22 0.17 0.90
Emission (g/s) 0.030 0.156 0.016 0.084 0.003 0.018
Ore Dispatch
Emission (kg/day) 0.98 5.13 0.53 2.76 0.11 0.59
Emission (g/s) 0.011 0.059 0.006 0.032 0.001 0.007
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5.3.2.3 Vehicles Travelling on the Unpaved Access Road

The ore will be transported to and from the facility via the servitude access road south of the site,
which is unpaved. This unpaved section has been included in the emissions inventory and the
dispersion modelling. It is 1.3 km long and it has been proposed that its surface be chemically treated,
in order to suppress the dust emissions.

When a vehicle travels an unpaved road, the force of the wheels on the road surface causes particles
to be lifted and dropped from the rolling wheels. The road surface is exposed to strong air currents in
turbulent shear with the surface, as well as the air wake behind the vehicle. The quantity of dust
emissions from a given segment of the unpaved road varies linearly with the volume of traffic.

The size-specific particulate emissions from an unpaved road, per vehicle km travelled, can be
calculated with the use of the equation (5-3) below (US EPA, 2006a):

_ s\* (:_o)d (365-p)
E—{k*281.9*(5) *(K)C_C}*? (5-3)
0.5
Where:
E = Emission factor (g/VKT)
k,a,b = Empirical constants (see table below)
281.9 = Conversion factor from Ib/VMT to g/VKT
s = Percentage of surface material silt content (%)
M = Surface material moisture content (%)
S = Mean vehicle speed (mph)
p = Number of days with at least 0.254 mm of precipitation per year

The constants in the equation above for different particle sizes are shown in the table below.

Table 5-5. Constants for Equation 5-3

Public Roads (Equation (5-3))
Constant
PM-2.5 PM-10 PM-30*

k (Ib/VMT) 0.18 1.8 6.0

A 1 1 1

C 0.2 0.2 0.3

D 0.5 0.5 0.3
C(lb/VMT) 0.00036 0.00047 0.00047

* Assumed equivalent to total suspended particulate matter (TSP)

The number of days in a year with at least 0.254 mm of precipitation was 47. The silt content of 6.9%
for a dirt road and a moisture content of 0.4 were utilised in the calculations. The mean vehicle speed
of 40km/hr was used.

For the dust suppression due to the chemical treatment of its surface, an efficiency of 90% was
assumed. The estimated emission quantities due to travelling on this part of the access road are shown
in Table 5-6.
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Table 5-6. Vehicle Entrainment Emissions on the Access Road (Unpaved Section)

L. Ore Receiving Ore Dispatch
Emission
PM;jo TSP PMjo TSP
Emission factor (g/VKT) 24.3 85.8 24.3 85.8
Emission (kg/day/km) 10.3 36.4 7.4 26.2
Emission (g/s/km) 0.20 0.72 0.09 0.30
Emission (kg/day) 13.40 47.37 9.64 34.07

5.4 Model Set-up and Data Input

The USEPA AERMOD model was used for the estimation of the contributions of the various sources of
pollution to the ambient air pollutant concentrations. The AERMOD model was designed to treat both
surface and elevated sources in simple and complex terrains. It is based on a new platform for
regulatory steady-state plume modelling. This platform includes air dispersion which is fundamentally
based on the planetary boundary layer turbulence structure and scaling.

The source configuration and emission quantities from all the sources during the operational phase of
the facility were used as input into the model. These emission sources were spatially allocated
according to their positions in the site layout.

In addition to the emissions input, the AERMOD model requires hourly meteorological data as input.
Three years (2016-2018) of hourly meteorological data from Langebaanweg station was utilised. All
three years of data was combined and analysed in one data pool, in order to determine the resulting
worst-case concentrations from all the potential atmospheric conditions combinations and their
related dispersion characteristics in the area.

A receptor network was developed with the site in the centre, in order to determine the concentration
isopleths in the study area. In addition to the grid calculations, the ambient concentrations were also
determined at several discrete receptors around the site. The locations of these receptors are shown
in Figure 5-1 and the coordinates are can be found in Table 5-7.

Table 5-7. Identified Sensitive Receptors

Receptors UTM Coordinates Description
X Y
RO1 226033.2 6351071 Homestead, ~ 300 m east of the site
RO2 226670.7 6351047 Homestead, ~ 800 m east of the site
RO3 226836.5 6351277 Weskus Spens Padstal
RO4 227441.3 6351180 Homestead, ~ 1.6 km east of the site
RO5 225675.2 6352357 Juffroushoogte Guest Farm
RO6 226546.2 6352046 Homestead, ~ 1.4 km northeast of the site
RO7 225291 6352639 Homestead, ~ 1.8 km north of the site
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DDA January 2021



Air Quality Impact Assessment Report for the Proposed Saldanha Dry Bulk Terminal

UTM North [m]
6347500 6348000 6348500 6349000 6349500 6350000 6350500 6351000 6351500 6352000 6352500 6353000

Legend:
— SDBT
— Access Road

O Homestead/farmhouse

R 0 ‘ A 3
map data: ©® HERE.com - s
2 S 2 o T o T e e e T T

222500 223000 223500 224000 224500 225000 225500 226000 226500 227000 227500 228000 228500
UTM East [m]

Figure 5-1. Sensitive Receptor Locations

According to the Regulations Regarding Air Dispersion Modelling (DEA, 2014), the 99'" percentiles of
the 24-hour maximum concentrations were used for short-term compliance assessment for PMo. The
resulting maximum ground-level concentrations at each receptor point were used to generate the
concentration isopleths for each air pollutant and averaging time. These results are presented in the
sections below.

5.5 Operation Dispersion Simulation Results

The daily average dust deposition (based on the maximum 30-day results), as well as the maximum
24-hour (99" percentile) and annual PMs, ground-level concentration contours due to the facility’s
operations, were generated. These represent the resulting concentrations from all the operational
sources of the project under worst-case emissions and meteorological conditions.
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5.5.1 Dust Deposition

The daily dust deposition around the site is shown in Figure 5-2 below. It can be seen that the dust
deposition reached approximately 450 mg/m?2/day at the site and less than 20 mg/m?/day off site. The
contributions due to the emissions from the SDBT to the existing baseline dust fallout levels are
expected to be low, and the cumulative dust deposition levels around the site are expected to be
within the industrial guideline of 1,200 mg/m?/day.

The dust depositions at the nearby homesteads were well within the residential guideline of 600
mg/m?/day.
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Figure 5-2. Average Daily Dust Deposition (Guideline: 75 ug/m3)
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5.5.2 PM;o Ambient Concentrations

The modelled maximum 24-hour (99" percentile) and annual PMso concentrations are presented in
Figure 5-3 and Figure 5-4 respectively.

The 24-hour concentrations were below the air quality standard of 70 pg/m3. The maximum
concentration reached approximately 60 upg/m*® at the site’s entrance. The 24-hour PMy
concentration at the nearest homestead was less than 30 pg/m?3.

The annual concentrations were also below the standard of 40 pg/m?3. The maximum concentration
reached approximately 20 ug/m?* at the site’s entrance. The annual PM;, concentrations were very
low at the nearby homesteads.

The maximum concentrations outside the SDBT site, beyond a 350 m zone around the site boundaries,
only reached 19 ug/m3 and 8 pug/m?3 for the 24-hour and annual averaging periods respectively.
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Figure 5-3. Maximum 24-Hour PM3, Concentrations (99t percentile) (Standard: 75 pg/m?)
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5.5.3 Modelled Concentrations at Sensitive Receptors

Table 5-8 below shows the modelled concentrations at the homesteads/farmhouses in the study area.
The daily dust deposition and PMjo concentrations at all receptors were low and well within their
respective guidelines and standards.

Table 5-8. Modelling Results at Sensitive Receptors

PM;o Max 24-hr
Dust Fallout Concentration (99" PMuo Annu'al
Receptor percentile) Concentration
(mg/m?/day) (mg/m?®) (mg/m?®)
RO1 16.7 29.6 6.4
RO2 3.2 10.1 1.4
RO3 23 8.9 1.2
RO4 0.8 4.1 0.5
RO5 0.9 5.3 0.7
RO6 2.9 9.2 1.7
RO7 0.5 4.5 0.5
Guideline/Standard 600 75 40
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6 IMPACT ASSESSMENT AND RECOMMENDATIONS

6.1 Construction Phase

During the construction phase of the facility, dust and PMjo will be generated from the land clearing,
material loading and hauling on unpaved roads and wind erosion from exposes areas. The vast
majority of these emissions and the resulting impact is expected to be contained within the site. Due
to the temporal nature of the construction activities, the duration of the emissions and the impact
phase is considered temporary. The ambient air quality will be negatively affected, however, the
severity will be low, and the impact occurrence highly probable. The unmitigated overall impact
rating during construction will be moderate (7). It should be also noted that the sensitivity around the
site is considered to be low, since it is in an agricultural/industrial area.

With the implementation of “good practice” mitigation measures, as described in the paragraphs
further below, the impact severity will be reduced to very low, and the overall mitigated impact rating
will be reduced to low (5).

The impact ratings for the construction phase are summarised in Table 6-1 below.

Table 6-1. Construction Impact

| t
Extent Duration Impact Phase Severity Probability mp'a y
Rating
. . Highly
Without Site Temporary Temporary Low probable Moderate
Mitigation
1 1 1 2 3 7
With Site Temporary Temporary Very low Probable Low
Mitigation 1 1 1 1 2 5

The general dust suppression measures during construction should include:
e Water spraying:
o During material handling and material transfer operations;
o Onunpaved roads;

o During earthmoving and clearing operations.

Speed restriction to 30 km/hr for vehicles travelling on unpaved roads;

Early paving of unpaved roads within the site; and

e Re-vegetation/paving around open/exposed areas.
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6.2 Operational Phase

Fallout dust, together with PM;, are expected to be the main air emissions due to the operation of
the storage facility. It should be noted that no Manganese emissions are expected, as it will only be
stored and handled within the enclosed warehouses on site.

The air quality impacts were quantified via dispersion modelling and the cumulative effects of all
emission sources on site were taken into consideration. The impact ratings for the operational phase
of the facility are summarised in Table 6-2 below.

The main emission sources were the minerals handling and the vehicles travelling on site and on the
access road. Based on the dispersion modelling results, the high dust fallout and elevated PMjq levels
will occur primarily within the facility, close to its entrance, and immediately adjacent to the
access/haul road. The mitigation measures of paving the internal roads and chemically treating the
surface of the unpaved access road are considered to be implemented from the commencement of
the facility operations. Therefore, the extent of the impact is considered local. The duration of the
impact and the impact phase will be long-term. The ambient air quality is likely to be negatively
affected, with low severity and the impact occurrence highly probable. Based on the methodology
rating system, the resulting overall impact rating for the operational phase is moderate (10).

Table 6-2. Operational Impact

Extent Duration Impact Phase Severity Probability Imp'act
Rating
. Highly
Without Local Long-term Long-term Low Moderate
e g probable
Mitigation
2 3 3 2 3 10
With
e N/A?
Mitigation /
! No additional mitigation measures are required other than:
e Good housekeeping and paving of the onsite roads, and
e Treatment of the unpaved access road section with dust suppression chemicals.

The main recommendations for the ore storage facility are to establish a dust management plan,
which should ensure:

e Treatment of the unpaved access road surface with dust suppression chemicals, in order to
minimise the dust generation from the truck movements.

e Restriction of the truck speeds on the unpaved section of the access road to a maximum of
40 km/hr.

e Minimisation of the dust emissions on site at the source, with dust suppression measures
where and when necessary.

e Good housekeeping, in order to avoid the accumulation of deposited dust that may be
suspended during high wind conditions and vehicle movements.

e Cleaning/sweeping of the internal roads to and from the storage warehouses.

e Covering all the ore transportation skips to the harbour.
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Continuation with the monthly dust monitoring and increasing the points to four, positioned
along each side of the site perimeter and ensuring that one is placed close to the site entrance.

Maintaining a complaints registry and including it in the annual dust fallout reporting to the
authorities.

Investigation of any high dust generation incidents and implementing appropriate mitigation
measures, in order to ensure compliance with the industrial dust deposition guideline for
industrial areas of 1,200 mg/m?2/d.
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APPENDIX A Impact Assessment Methodology

Table A-1. Criteria for Assessing Significance of Impacts

CATEGORY VALUE DESCRIPTION OR DEFINITION

Site 1 Only as far as the activity

Local 2 Site and immediate surroundings
Regional 3 Impact on a regional scale
National/ 4 National or International
International

Temporary 1 This is very short term, usually a construction impact
Short term 2 During the operational activities

Long term 3 During closure / decommissioning of the operation
Permanent 4 Post-closure phase

Temporary 1 This is very short term, usually a construction impact
Short term 2 During the operational activities

Long Term 3 During closure / decommissioning of the operation
Permanent 4 Post-closure phase

Very Low 1 Natural, cultural and social functions are not affected

Low 2

Affected environment is altered but natural, cultural, and social
Functions and process continue both in a modified way

Extent that it would permanently cease

Moderate 3 Natural, cultural and social functions and processes are altered to
The extent that it would temporarily cease
High 4 Natural, cultural and social functions and process are altered to the

Improbable 1 Low possibility because of design or historic experience

Probable 2 Distinct probability to occur

Highly 3 Most likely to occur

probable

Definitely 4 Will occur regardless of any prevention measures and/or there is a

History of (an) incident/s and/or complaints

Table A-2. Interpretation of Impact Rating

No impact

Low 1-6 No management required

Moderate 7-10 Maintain current management

High 11-14 Maintain current management
_ 15-16 Improve current management

SIGNIFICANCE = extent+ duration+ severity +probability
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APPENDIX B Line Source Parameters Used in the Dispersion Modelling

Table B-1. Line Source Parameters

Initial Initial
Lateral Vertical
Release Emission | Dimension | Dimension
Source X Coord. | Y Coord. | Base Height Rate [m] [m]
ID [m] [m] Elevation | [m] [g/s] (SigmaY) | (SigmaZ)
Section A: Gate to Stockpile A
1 | LO000983 | 225765.2 | 6350603 29.38 2.98 0.0769 6.51 2.77
2 | LO000984 | 225756.6 | 6350614 29.78 2.98 0.0769 6.51 2.77
3 | LO000985 | 225747.9 | 6350625 30.03 2.98 0.0769 6.51 2.77
4 | LO000986 | 225739.3 | 6350636 30.05 2.98 0.0769 6.51 2.77
5 | LO000987 | 225744.2 | 6350645 30.03 2.98 0.0769 6.51 2.77
6 | LO0O00988 | 225755.8 | 6350653 29.81 2.98 0.0769 6.51 2.77
7 | LO000989 | 225767.4 | 6350660 29.42 2.98 0.0769 6.51 2.77
8 | L0O000990 225779 | 6350668 29.03 2.98 0.0769 6.51 2.77
9 | LO000991 | 225790.6 | 6350676 28.93 2.98 0.0769 6.51 2.77
10 | LO000992 | 225802.2 | 6350684 28.65 2.98 0.0769 6.51 2.77
11 | LOO00993 | 225813.9 | 6350692 28.27 2.98 0.0769 6.51 2.77
12 | LO000994 | 225825.5 | 6350700 28.01 2.98 0.0769 6.51 2.77
13 | LO000995 | 225837.1 | 6350707 27.78 2.98 0.0769 6.51 2.77
Section B: Stockpile A to Warehouses
1 | LO000963 | 225823.6 | 6350730 27.55 2.98 0.0714 6.51 2.77
2 | LO000964 | 225816.2 | 6350742 27.4 2.98 0.0714 6.51 2.77
3 | LO000965 | 225808.7 | 6350754 27.26 2.98 0.0714 6.51 2.77
4 | LO0O00966 | 225801.3 | 6350765 27.11 2.98 0.0714 6.51 2.77
5 | L0O000967 | 225793.9 | 6350777 26.96 2.98 0.0714 6.51 2.77
6 | LO0O00968 | 225786.5 | 6350789 26.81 2.98 0.0714 6.51 2.77
7 | LO000969 | 225779.1 | 6350801 26.64 2.98 0.0714 6.51 2.77
8 | L0000970 | 225771.7 | 6350813 26.45 2.98 0.0714 6.51 2.77
9 | LO000971 | 225763.5 | 6350822 26.63 2.98 0.0714 6.51 2.77
10 | LO000972 | 225751.5 | 6350814 26.96 2.98 0.0714 6.51 2.77
11 | LO000973 | 225739.5 | 6350807 27.5 2.98 0.0714 6.51 2.77
12 | LO000974 | 225727.5 | 6350800 28.26 2.98 0.0714 6.51 2.77
13 | LO000975 | 225715.5 | 6350793 28.93 2.98 0.0714 6.51 2.77
14 | LO000976 | 225703.5 | 6350785 29.09 2.98 0.0714 6.51 2.77
Section C: Warehouses to Stockpile B
1 | LO000977 | 225681.1 | 6350794 29.26 2.98 0.167 6.51 2.77
2 | LO000978 | 225669.9 | 6350802 29.4 2.98 0.167 6.51 2.77
3 | LO000979 | 225658.7 | 6350811 29.3 2.98 0.167 6.51 2.77
4 | LO000980 | 225647.4 | 6350819 29.02 2.98 0.167 6.51 2.77
5 | LO000981 | 225636.2 | 6350827 29.24 2.98 0.167 6.51 2.77
6 | LO000982 225625 | 6350836 29.61 2.98 0.167 6.51 2.77
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Initial Initial
Lateral Vertical
Release Emission | Dimension | Dimension
Source X Coord. | Y Coord. | Base Height Rate [m] [m]
ID [m] [m] Elevation | [m] [g/s] (Sigma Y) (Sigma Z)
Access road unpaved section
1 | LO001177 | 225757.9 | 6350581 29.03 2.98 0.0111 6.51 2.77
2 | LO001178 | 225746.4 | 6350573 28.68 2.98 0.0111 6.51 2.77
3 | L0001179 | 225734.9 | 6350565 28.75 2.98 0.0111 6.51 2.77
4 | L0001180 | 225723.4 | 6350557 29.03 2.98 0.0111 6.51 2.77
5 | L0001181 225712 | 6350549 29.21 2.98 0.0111 6.51 2.77
6 | L0001182 | 225700.5 | 6350541 29.24 2.98 0.0111 6.51 2.77
7 | L0001183 225689 | 6350533 29.4 2.98 0.0111 6.51 2.77
8 | L0001184 | 225677.5 | 6350525 28.75 2.98 0.0111 6.51 2.77
9 | L0001185 | 225666.1 | 6350517 28.2 2.98 0.0111 6.51 2.77
10 | LO001186 | 225654.6 | 6350509 28 2.98 0.0111 6.51 2.77
11 | LO001187 | 225643.1 | 6350501 28 2.98 0.0111 6.51 2.77
12 | LO001188 | 225631.6 | 6350493 28 2.98 0.0111 6.51 2.77
13 | LO001189 | 225620.1 | 6350485 28.71 2.98 0.0111 6.51 2.77
14 | LO001190 | 225608.7 | 6350477 29.74 2.98 0.0111 6.51 2.77
15 | L0001191 | 225597.2 | 6350469 30.73 2.98 0.0111 6.51 2.77
16 | L0001192 | 225585.7 | 6350461 30.99 2.98 0.0111 6.51 2.77
17 | LO001193 | 225574.2 | 6350453 30.79 2.98 0.0111 6.51 2.77
18 | L0001194 | 225562.8 | 6350445 30.13 2.98 0.0111 6.51 2.77
19 | LO001195 | 225551.3 | 6350437 29.46 2.98 0.0111 6.51 2.77
20 | LO001196 | 225539.8 | 6350429 29.04 2.98 0.0111 6.51 2.77
21 | LO001197 | 225528.3 | 6350421 28.92 2.98 0.0111 6.51 2.77
22 | LO001198 | 225516.8 | 6350413 28.81 2.98 0.0111 6.51 2.77
23 | LO001199 | 225505.4 | 6350405 28.56 2.98 0.0111 6.51 2.77
24 | LO001200 | 225493.9 | 6350397 27.81 2.98 0.0111 6.51 2.77
25 | L0O001201 | 225482.4 | 6350389 26.78 2.98 0.0111 6.51 2.77
26 | LO0O01202 | 225470.9 | 6350381 26.44 2.98 0.0111 6.51 2.77
27 | LO001203 | 225459.5 | 6350373 26.65 2.98 0.0111 6.51 2.77
28 | LO001204 225448 | 6350365 27.16 2.98 0.0111 6.51 2.77
29 | LO001205 | 225436.5 | 6350357 28.3 2.98 0.0111 6.51 2.77
30 | LO001206 225425 | 6350349 29.86 2.98 0.0111 6.51 2.77
31 | LO001207 | 225413.5 | 6350341 31.18 2.98 0.0111 6.51 2.77
32 | L0001208 | 225402.1 | 6350333 31.35 2.98 0.0111 6.51 2.77
33 | L0001209 | 225390.6 | 6350325 31.46 2.98 0.0111 6.51 2.77
34 | L0001210 | 225379.1 | 6350316 30.57 2.98 0.0111 6.51 2.77
35 | L0001211 | 225367.6 | 6350308 29.46 2.98 0.0111 6.51 2.77
36 | LO001212 | 225356.2 | 6350300 28.42 2.98 0.0111 6.51 2.77
37 | L0001213 | 225344.7 | 6350292 27.39 2.98 0.0111 6.51 2.77
38 | L0001214 | 225333.2 | 6350284 26.36 2.98 0.0111 6.51 2.77
39 | L0001215 | 225321.7 | 6350276 26.12 2.98 0.0111 6.51 2.77
40 | L0001216 | 225310.2 | 6350268 26.39 2.98 0.0111 6.51 2.77
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Initial Initial
Lateral Vertical
Release Emission | Dimension | Dimension
Source X Coord. | Y Coord. | Base Height Rate [m] [m]
ID [m] [m] Elevation | [m] [g/s] (Sigma Y) (Sigma Z)
41 | L0001217 | 225298.8 | 6350260 26.78 2.98 0.0111 6.51 2.77
42 | L0001218 | 225287.3 | 6350252 28.19 2.98 0.0111 6.51 2.77
43 | L0001219 | 225275.8 | 6350244 29.46 2.98 0.0111 6.51 2.77
44 | L0001220 | 225264.3 | 6350236 30.19 2.98 0.0111 6.51 2.77
45 | L0001221 | 225252.9 | 6350228 30.57 2.98 0.0111 6.51 2.77
46 | L0001222 | 225241.4 | 6350220 30.95 2.98 0.0111 6.51 2.77
47 | L0001223 | 225229.9 | 6350212 31.16 2.98 0.0111 6.51 2.77
48 | L0001224 | 225218.4 | 6350204 30.96 2.98 0.0111 6.51 2.77
49 | L0001225 | 225206.9 | 6350196 30.29 2.98 0.0111 6.51 2.77
50 | L0001226 | 225195.5 | 6350188 29.49 2.98 0.0111 6.51 2.77
51 | LO001227 225184 | 6350180 28.85 2.98 0.0111 6.51 2.77
52 | L0001228 | 225172.5 | 6350172 28.16 2.98 0.0111 6.51 2.77
53 | L0001229 225161 | 6350164 27.51 2.98 0.0111 6.51 2.77
54 | L0001230 | 225149.6 | 6350156 26.99 2.98 0.0111 6.51 2.77
55 | L0001231 | 225138.1 | 6350148 26.76 2.98 0.0111 6.51 2.77
56 | L0001232 | 225126.6 | 6350140 26.74 2.98 0.0111 6.51 2.77
57 | L0001233 | 225115.1 | 6350132 26.92 2.98 0.0111 6.51 2.77
58 | L0001234 | 225103.6 | 6350124 27.11 2.98 0.0111 6.51 2.77
59 | L0001235 | 225092.2 | 6350116 27.43 2.98 0.0111 6.51 2.77
60 | LO001236 | 225080.7 | 6350108 27.73 2.98 0.0111 6.51 2.77
61 | LO001237 | 225069.2 | 6350100 28 2.98 0.0111 6.51 2.77
62 | L0001238 | 225057.7 | 6350092 28.19 2.98 0.0111 6.51 2.77
63 | LO001239 | 225046.3 | 6350084 28.07 2.98 0.0111 6.51 2.77
64 | L0001240 | 225034.8 | 6350076 27.96 2.98 0.0111 6.51 2.77
65 | L0001241 | 225023.3 | 6350068 27.93 2.98 0.0111 6.51 2.77
66 | L0001242 | 225011.8 | 6350060 28.27 2.98 0.0111 6.51 2.77
67 | LO001243 | 225000.3 | 6350052 28.81 2.98 0.0111 6.51 2.77
68 | L0001244 | 224988.9 | 6350044 29.66 2.98 0.0111 6.51 2.77
69 | L0001245 | 224977.4 | 6350036 30.07 2.98 0.0111 6.51 2.77
70 | LO001246 | 224965.9 | 6350028 29.73 2.98 0.0111 6.51 2.77
71 | LO001247 | 224954.4 | 6350020 28.96 2.98 0.0111 6.51 2.77
72 | L0O001248 224943 | 6350012 28.2 2.98 0.0111 6.51 2.77
73 | L0O001249 | 224931.5 | 6350004 27.92 2.98 0.0111 6.51 2.77
74 | L0O001250 224920 | 6349996 27.81 2.98 0.0111 6.51 2.77
75 | LO001251 | 224908.5 | 6349988 27.69 2.98 0.0111 6.51 2.77
76 | L0O001252 224897 | 6349980 27.58 2.98 0.0111 6.51 2.77
77 | LO001253 | 224885.6 | 6349972 27.73 2.98 0.0111 6.51 2.77
78 | L0001254 | 224874.1 | 6349964 27.88 2.98 0.0111 6.51 2.77
79 | LO001255 | 224862.6 | 6349956 28.04 2.98 0.0111 6.51 2.77
80 | LO001256 | 224851.1 | 6349948 28.11 2.98 0.0111 6.51 2.77
81 | LO001257 | 224839.7 | 6349940 28 2.98 0.0111 6.51 2.77
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Initial Initial
Lateral Vertical
Release Emission | Dimension | Dimension
Source X Coord. | Y Coord. | Base Height Rate [m] [m]
ID [m] [m] Elevation | [m] [g/s] (Sigma Y) (Sigma Z)
82 | LO001258 | 224828.2 | 6349932 27.88 2.98 0.0111 6.51 2.77
83 | LO001259 | 224816.7 | 6349924 27.7 2.98 0.0111 6.51 2.77
84 | LO001260 | 224805.2 | 6349916 26.8 2.98 0.0111 6.51 2.77
85 | LO001261 | 224793.7 | 6349908 25.48 2.98 0.0111 6.51 2.77
86 | LO001262 | 224782.3 | 6349900 24.73 2.98 0.0111 6.51 2.77
87 | LO001263 | 224770.8 | 6349892 24.14 2.98 0.0111 6.51 2.77
88 | LO001264 | 224759.3 | 6349884 24 2.98 0.0111 6.51 2.77
89 | LO001265 | 224747.8 | 6349876 24.19 2.98 0.0111 6.51 2.77
90 | LO001266 | 224736.4 | 6349868 24.59 2.98 0.0111 6.51 2.77
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