
Bilboes Holdings (Private) Limited Sulphide Gold Project 
710.04026.00031 

March 2020 

 

 9   

 

APPENDIX G: AIR QUALITY AND NOISE IMPACT ASSESSMENT 

 

 

 

  





 

 

 

  

BILBOES Baseline May 2019 -2- 

 

Table of Contents 

 

EXECUTIVE SUMMARY ...................................................................................................... 4 

DESIGN OF MONITORING NETWORK ................................................................................ 5 

1.       Introduction ....................................................................................................................................... 5 
1.1.   Purpose and objectives of the study ................................................................................... 5 
1.2.   Expertise and qualifications of the person conducting the study....................................... 5 

2.       Overview of the proposed project ..................................................................................................... 5 

3.       Alternatives ....................................................................................................................................... 6 

4.       Study approach and methodology ..................................................................................................... 6 
4.1.   Method/Strategy/Measuring Procedure ............................................................................. 7 
4.2.   Measuring Equipment .......................................................................................................... 8 
4.2.   Data collection .................................................................................................................... 10 
4.3.   Appropriateness of field work timing ................................................................................ 11 
4.4.   Consultation process .......................................................................................................... 11 

5.       Assumptions and limitations............................................................................................................ 11 
5.1 Given ...................................................................................................................................... 11 
5.2 Wind ...................................................................................................................................... 12 
5.3. Legal Compliance Assumption ............................................................................................. 13 

6.       Policy, legislative and administrative framework ............................................................................. 14 
6.1.   Local .................................................................................................................................... 14 
6.2.   International ....................................................................................................................... 19 

7.       Description of the study area ........................................................................................................... 20 
7.1.   Desktop/Literature review ................................................................................................. 20 
7.2.   Outcomes of field work ...................................................................................................... 20 
7.3.   Indicators: ........................................................................................................................... 20 

8.       Areas of sensitivity .......................................................................................................................... 20 

9.       Identification and description of potential impacts ......................................................................... 21 
9.1 Dust ........................................................................................................................................ 21 
9.2 Noise ...................................................................................................................................... 23 
9.3 Processing Plant Emissions .................................................................................................... 24 

10.   Management and Monitoring recommendations .............................................................................. 31 

11.   Summary and conclusions ................................................................................................................. 31 

12.   References ........................................................................................................................................ 31 

11.   Reports .............................................................................................................................................. 32 
11.1. RESULTS .............................................................................................................................. 32 

 

  



 

 

 

  

BILBOES Baseline May 2019 -3- 

 

 
Figure 1: Isabella Area Sampling Points ................................................................................................................ 10 
Figure 2: Bubi Sample Points ................................................................................................................................ 10 
Figure 3: McCays Sampling Points ........................................................................................................................ 11 
Figure 4: Wind Rose .............................................................................................................................................. 12 
Figure 5: Typical fugitive dust from workings ....................................................................................................... 13 
Figure 6: Regeneration Kiln Stack Ground Level Dispersal ................................................................................... 26 
Figure 7: Laboratory Baghouse Stack Ground Level Dispersal ............................................................................. 27 
Figure 8: Electro winning Stack Ground Level Dispersal ....................................................................................... 28 
Figure 9: Gold Room Baghouse Stack Ground Level Dispersal ............................................................................. 29 
Figure 10: Clinic Incinerator Stack Ground Level Dispersal .................................................................................. 30 

 
Table 1: ZWS 977 Relevant Ambient Values ......................................................................................................... 16 
Table 2: WHO Ambient Air Quality Guidelines ..................................................................................................... 19 
Table 3: IFC EHS Guidelines For Noise .................................................................................................................. 20 
Table 4: Dust Probability Risk Assessment 1 ........................................................................................................ 22 
Table 5: Noise Probability Risk Assessment 1 ....................................................................................................... 23 
Table 6: Noise Probability Risk Assessment 2 ....................................................................................................... 24 
Table 7: Processing Plant Emissions Probability Risk Assessment 1 ..................................................................... 25 
Table 8: Isabella, McCays and New Plant Results 6th November 2018 ................................................................. 32 
Table 9: Bubi Results 7th November 2018 ............................................................................................................. 33 
  



 

 

 

  

BILBOES Baseline May 2019 -4- 

 

Executive summary 

Arising from Bilboes Holdings’ commitment to legal compliance with respect to a complete 

environmental and social impact assessment the professional services of Messrs Paramark were 

called upon to conduct dust and noise baseline assessments.  

 

The survey was conducted on 6th and 7th November 2018   

The summary of findings specific to the issues investigated is shown below.  

 

1. Noise 

The Noise levels were generally well within the IFC limits for daytime activity for residential areas. 

The only area with additional noise was found to be the Isabella crashing Plant where a generator 

was running to provide electricity for the offices, however this did not exceed the daytime 

residential limits. 

 

2. Dust 

The areas where the dust levels were relatively high were partly as a result of the time of year and 

partly due to traffic which may have passed by the samplers during the sample periods. All levels 

were found to be well within the general dust limits, however the silica content of the dust is not 

known and must be considered when sampling during operations. 
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Design of Monitoring Network 

1.       Introduction 

1.1.   Purpose and objectives of the study 
To undertake a baseline monitoring study for air quality, noise and vibration as part of an overall 

Environmental and Social Impact Assessment based on proposed development of the site and 

baseline conditions. 

 

1.2.   Expertise and qualifications of the person conducting the study 
 1997 – 9 Trained by FHG and SKC in emissions monitoring and air quality risk assessment 

together with other aspects of environmental and occupational health monitoring 

 2000 – 2 Trained in South Africa by Drizit in Emergency Preparedness and Spill Response 

progressed to trained to train. 

 2001 On the job mentored by IWS in the science of Water Pinch Technology using CPP and 

the practical use of Theory of Constraints (TOC).  

 2005 accredited by the Standards Association of Zimbabwe (SAZ) to conduct training for the 

management systems ISO 14000 and OHSAS 18000 in the management of pollution, waste 

and hazardous chemical substances (HCS). 

 In recognition of expertise Tony Lampard has been appointed :- 

Chairman of the Business Council of Sustainable Development (BCSDZ) Technical Committee 

EMA, responsible for contributing to environmental legislation and in assisting members in 

legal compliance.   Received one of the first ever awards for outstanding contributions to the 

BCSDZ. 

Technical Expert on the National Environmental Council (Chapter 20:27 Environmental 

Management Act section 7), the steering committee for the Act. 

Technical Expert on the mirror committee developing National contributions for the 

international Social Responsibility (SR) standard ISO26000 

Technical Expert participating in developing  

 the National Implementation Plan (NIP) for the Stockholm Convention. 

 the National Action Plan (NAP) for the Rotterdam Convention. 

 SAZS 806:2011 Zimbabwe Standard For Hazardous Waste Management 

 SAZS 977:2014 Zimbabwe Standard For Air Quality And Emission 

Technical Expert registered on the International Organization for Standardization (ISO) 

global network to represent the Nation by participating in the CASCO working group to 

develop ISO 17021-10 Competence requirements for auditing and certification of 

occupational safety and health management systems.   The work was recently completed 

with 96% casco and 92% IEC votes in favour  

 

2.       Overview of the proposed project  
Bilboes current operations include the Isabella, McCays and Bubi mine. The mine operations entail 

the extraction of gold-bearing oxide ore by means of conventional open pit mining at the three 

mines, and then transporting the material for processing at the processing area located at Isabella 

mine. The transported material is sent to a crushing plant prior to being loaded onto heap leach 

pads for irrigation with cyanide to extract the gold. The mining operations at Bubi are currently on 

care and maintenance.  Bilboes are now undertaking a Feasibility Study for the extraction of gold 
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from sulphide ores to be mined at the Isabella, McCays and Bubi mines. It is currently proposed that 

this infrastructure would be near the Isabella-McCays complex. In order to facilitate the transport of 

the mined sulphide ore at the Bubi Mine to the new processing plant, a new 30 km haul road would 

also be constructed between the Bubi operations and the proposed location of the new processing 

plant.  

 

3.       Alternatives  
Due to the prevailing wind in the area, site selection for the dust and noise samples need to be west 

of the emitting source. Using the data collected in the baseline alternative orientations may be 

determined for the project site layout and equipment, for example laboratories are to be downwind 

from populated areas, the guard house of the new plant should have the road coming in from the 

north or south and crushers should be west of the rest of the workings to reduce exposure to dust. 

 

4.       Study approach and methodology  
Source dust samples and noise measurements were taken as bluff body for Occupational Health 

evaluation. Due to the nature of the workings on the mine being open cast mining, concerns for 

environmental vibrations from blasting are not expected throughout the lifespan of the mine, unless 

underground workings close to the local communities occurs which may damage non mine 

infrastructure. The vibration measurement is an occupational health concern, which needs to be 

addressed during operations phase of the project. When all the machinery is operating at full 

capacity, resonance and general vibration needs to be measured and monitored for occupational 

health. 
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4.1.   Method/Strategy/Measuring Procedure 
4.1.1. Dry Particulates1 

To determine particulate concentrations the masses of the filters is determined prior to sampling.   

After sampling the masses of the filters and the collected airborne particulates were ascertained and 

the concentration in milligrams per cubic meter calculated.   Weighing of filters was done on a four 

decimal point (g) analytical balance according to standard instructions. The calibration of the pumps 

is checked before sampling with a bubble film calibrator (soap bubble volume displacement 

method).   The volume flow of each sampling pump is checked again after sampling using the same 

method as prior to sampling.   Only samples which have a volume flow rate within the acceptable 

margin +- 5% from the calibrated flow rate, are included in the assessment. All equipment is in the 

accuracy range of +- 5%  For air sampling in the ambient environment Arelco CIP 10, SKC Airchek and 

Casella  pumps are used together with an Igeress laser light scatterence PM2.5 direct reading 

instrument. All equipment will be in the accuracy range of +- 5%. Weighing of filters is done on a four 

decimal point (g) Avery analytical balance. 

4.1.2. Noise 

Noise measurements were taken over an average of 2 minutes per sampling point by adjusting the 

range switch to correspond with the reading shown on the meter screen.  Noise levels are assessed 

in terms of an A-weighted decibel dB(A).  GPS co-ordinates are determined to correspond with each 

sampling point.   The test planes are located approximately 1.5 m above the ground and away from 

reflecting surfaces (e.g., wall). In general, the noise level limit is represented by the background or 

ambient noise levels that would be present in the absence of the facility or noise source(s) under 

investigation. The sound level meter meets all appropriate IEC standards. 

 

  

                                                           
1 Dry particulates is a broad term that includes dust, aerosol, fumes and smoke. 
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4.2.   Measuring Equipment 
4.2.1. Noise  

Noise measurements were taken using a PCE Instruments Environmental meter Serial:PCE-

EM882 
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4.2.2 Air Quality 
For dust exposure Cassela, SKC Sidekick, and Arelco CIP 10 pumps were used.   The volume 

displacement method was used for calibration. 

All equipment which was used was in the accuracy range of +- 5% 

Weighing of filters was done using a four decimal point Avery analytical balance  
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4.2.   Data collection 

 

Figure 1: Isabella Area Sampling Points 

 

Figure 2: Bubi Sample Points 
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Figure 3: McCays Sampling Points 

 

4.3.   Appropriateness of field work timing 
The fieldwork, which was completed before the rains, was performed at the time of year when the 

highest ambient particulate concentrations occur. High concentrations of entrained dust and very 

fine particulate smoke in the ambient air will result in high dust levels for baseline.  

4.4.   Consultation process  
Field work was conducted.  

 

5.       Assumptions and limitations 
5.1 Given 
Silica from the various pits Bubi 26%, Diana 28%, Maria 32%, MCKay 15 - 25%, Castil 23 - 29%.   The 

silica content of the borrow pit/s chosen for surfacing the new road will be given following sampling, 

analysis and selection.   Although it is most likely the silica is in the form of quartz, Cristobalite 

[14464-46-1], Tridymite [15468-32-3] and Tripoli [1317-95-9] are more toxic, so in the event the type 

of silica is unknown, the risk assessment will err on the side of caution.   

Base line set as normal operating conditions of existing Oxide Ore mining and Heap Leach processing 

at steady state.  

The route of the new road as well as the turn off/alternative route to the potential lime deposit is 

given as not fixed and firm.   If this is confirmed prior to the survey as different to that proposed, the 

road receptor sampling points may be changed to suit the new route; if not the results can be 

transposed to an equivalent receptor for the risk assessment if applicable in future.   The same 

assumptions will be applied to the processing plant and tailings facility. 
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5.2 Wind 

 

Figure 4: Wind Rose 

https://www.meteoblue.com/en/weather/forecast/modelclimate/bulawayo_zimbabwe_894701 

“ data from 1985 onwards and generated a continuous 30-year global history with hourly weather 

data” 

 

Wind effect on noise 

The effect of the wind direction on noise is complex.  First of all, wind alters sound propagation by 

the mechanism of refraction; that is, wind bends sound waves. Wind nearer to the ground moves 

more slowly than wind at higher altitudes, due to surface characteristics such as hills, trees, and 

man-made structures that interfere with the wind. This wind gradient, with faster wind at higher 

elevation and slower wind at lower elevation causes sound waves to bend downward when they are 

traveling to a location downwind of the source and to bend upward when traveling toward a 

location upwind of the source. Waves bending downward means that a listener standing downwind 

of the source will hear louder noise levels than the listener standing upwind of the source. This 

phenomenon can significantly impact sound propagation over long distances and when wind speeds 

are high. 

Another factor that can impact sound propagation over long distances is temperature gradients in 

the atmosphere. On a typical sunny afternoon, air is warmest near the ground and temperature 

decreases at higher altitudes. This temperature gradient causes sound waves to refract upward, 

away from the ground and results in lower noise levels being heard at the listener’s position. In the 

evening, this temperature gradient will reverse, resulting in cooler temperatures near the ground. 

This condition, often referred to as a temperature inversion will cause sound to bend downward 

toward the ground and results in louder noise levels at the listener position. Like wind gradients, 

temperature gradients can influence sound propagation over long distances and further complicate 

measurements. 

Over short distances, wind direction has a small impact on sound propagation as long as wind 

velocities are reasonably slow.  For wind, humidity, and temperature to have a significant, audible 

impact, the sound receptors must be located a long distance away from the noise source. In the 

https://www.meteoblue.com/en/weather/forecast/modelclimate/bulawayo_zimbabwe_894701
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situations where the receptors are close to the noise source the effects of wind, humidity, and 

temperature are insignificant. 

 

5.3. Legal Compliance Assumption 
Neither the air quality legislation (SI 72/2009) nor the standard (ZWS 977) provide for the higher 

health risk of fine crystalline silica as a component of dust exposure.   For the purpose of risk 

assessment to communities in the ambient environment the National Social Security Authority 

(NSSA) Occupational Exposure Limits (OELs) risk difference for Particulates Not Otherwise Classified 

(PNOC) and crystalline silica will be used to factor the ambient values depending on the silica 

content (given) of the parent material.   

 

The risk assessment will err on the side of caution using the nature of the material involved Ayer 

(1969) observed that the percent of crystalline silica within larger size particles characteristic of 

ambient emissions is usually higher in larger size fractions. Ayer suggested that this unequal 

distribution of crystalline silica within dust may be because quartz, which is harder than most 

minerals, resists comminution to fine particle sizes. Regardless of source, particles >10 μm contain a 

greater percentage of crystalline silica than particles <10 μm (Davis et al., 1984; Gillette and Passi, 

1988). 

 

 

 

 

Figure 5: Typical fugitive dust from workings 
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6.       Policy, legislative and administrative framework  

6.1.   Local 

Chapter 20:27 Environment Management Act (Atmospheric Pollution Control) Regulations, 2009 Statutory 
Instrument 72 of 2009 

Interpretations relevant to this project:- 

"active operation" means any activity capable of generating fugitive dust, and includes earth-moving activities. 
construction or demolition activities and the movement of vehicles; 

"air-polluting appliance” means an appliance whose emissions cause or are likely to cause pollution of the 
atmosphere; 

"applicant" means a person who applies for the issue, renewal or amendment of a licence; 

"chimney" includes any flue, duct, pipe or other structure through which emissions are conveyed into the 
atmosphere from any appliance; 

"construction or demolition activities" means any on-site mechanical activities preparatory to or related to 
the building, alteration, rehabilitation or improvement of property, including, but not limited to the following 
activities: grading, excavation, loading. crushing, cutting, planing, shaping or ground breaking ; 

"disturbed surface area" means a portion of ground which has been physically moved, uncovered, 
destabilized, or otherwise modified from its undisturbed natural soil condition. thereby increasing the 
potential for emission of fugitive dust; 

"dust suppressants" means water, hygroscopic materials, or non-toxic chemical stabilisers used to reduce 
fugitive dust emissions; 

"earth-moving activities" includes grading. earth cutting and filling operations, loading or unloading of dirt or 
bulk materials, adding to or removing from open storage piles of bulk materials, landfill operations or soil 
mulching; 

"fugitive dust" means any solid particulate matter that becomes airborne, other than that emitted from an 
exhaust stack, directly or indirectly as a result of the activities of man; 

"landfill" means a site where waste is disposed of by burying it or by placing it upon land or other waste; 

"licence" means an emission licence referred to in section 64 of the Act ; 

"motor vehicle" has the meaning given to it in the Road Traffic Act [Chapter 13:11]; 

"oil" means petroleum in any form other than gas, and includes crude oil, fuel oil sludge, oil refuse and refined 
oil products such as diesel fuel, paraffin and petrol; 

"particulate matter” means any material, except uncombined water, which exists in a finely divided form as a 
liquid or solid at standard conditions; 

"PM10" means particulate matter with an aerodynamic diameter smaller than or equal to 10 microns;  

"waste" means substances or objects that are disposed of or intended to be disposed of; 

Sections relevant to this project:- 

3  ( 1) Subject to subsection (4), for the purpose of section 63 of the Act, no person who engages in any of the 
following activities — 

(a)  the burning of waste at a landfill; or 

dps://ZS@2027/#64
dps://ZS@1311/
dps://ZS@2027/#63
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(b)  the burning of vehicle tyres; or 

(c)  the burning of bitumen; or 

(d)  the burning of metallic wire coated with any material ; or 

(e)  the burning of oil in the open air; or 

(f)  the operation of an incinerator; or 

(g)  any activity that causes the emission of a pollutant into the atmosphere; 

shall, in the course of that activity, emit any substance into the atmosphere in excess of the amount prescribed 
in the Third Schedule for the activity concerned 

(2) Subject to subsection (4), for the purpose of section 63 of the Act no— 

(a)  person who carries on any active operation: or 

(b)  owner or occupier of land or premises on which there is a disturbed surface area; 

shall cause or permit fugitive dust to be emitted into the atmosphere as a result of the active operation or 
from the disturbed surface area, as the case may be, in excess of the amount prescribed in the Third Schedule. 

(3) Subject to subsection (4), for the purpose of section 63 of the Act, no owner or occupier of premises shall 
cause or permit any substance to be emitted, in excess of the amount prescribed in the Third Schedule, from 
any appliance situated on the premises. 

(4) Subsections ( 1), (2) and (3) shall not apply to the emission of a substance into the atmosphere— 

(a)  in accordance with the terms and conditions of a Licence; or 

(b)  in the course of an activity specified in the Fourth Schedule, when carried out in accordance with 
the conditions specified in that Schedule for the activity concerned. 

In the 3rd Schedule:- 

Table 4: Permitted emissions of dust 

  Blue Green Yellow Red 

PM10 levels <10mg/m^3 <20mg/m^3 <30mg/m^3 <50mg/^3 

Emissions sources will include the Smelter, Laboratory (lead crucibles – fire assay).  Lead oxide (litharge) 
is an important component of the flux material used in the fire assay process to aid in 
separating target precious metals from the ore.   

 

14  (1) No owner or occupier of premises shall install, alter or extend an air-polluting appliance in or on those 
premises except in accordance with plans and specifications which have been submitted to and approved by 
the Agency. 

(2) The plans and specifications referred to in subsection (1) shall set out the following information— 

(a)  details of any chimneys to be erected, including their height above ground, their discharge 
diameter, their discharge velocity and their exact position; and 

(b)  details of the type of fuel to be used and the fuel consumption of the appliance to be installed, 
altered or extended: and 

dps://ZS@2027/#63
dps://ZS@2027/#63
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(c)  the height and position of existing buildings on the premises concerned: and 

(d)  the height, position, and use of existing buildings on the premises immediately adjacent to the 
premises concerned. 

(3) Before approving plans and specifications for the purposes of this section , the Agency may — 

(a)  require the owner or occupier of the premises concerned to submit such further information as 
the Agency considers necessary regarding the air-polluting appliance concerned; 

(b)  carry out such investigation or inspection as it considers necessary on the facility concerned. 

(4) If any appliance is installed, altered or extended in contravention of subsection (1) , the Agency may, by 
written notice require the owner or occupier of the premises concerned, within such period as is specified in 
the notice and at his or her own expense — 

(a)  to remove the appliance from the premises: or 

(b)  to restore the appliance to its original state: 

as may be appropriate. 

(5 ) An y person who contravenes subsection (1) or a notice in terms of subsection (4) shall be guilty of an 
offence and liable to a fine not exceeding level six or to imprisonment for a period not exceeding six months or 
to both such fine and such imprisonment. 

 

 

Chimneys 

15  (1) The chimney of every air-polluting appliance shall be 50 metres in height or be so designed as to allow 
adequate dispersion of the pollutants to the satisfaction of the Agency. 

(2) The Agency shall not approve plans or specifications in terms of section fourteen unless any chimney of the 
air-polluting appliance that is the subject of the plans or specifications conforms with the requirements of 
subsection (1). 

(3) The Agency may require the owner or occupier of any premises in or on which an air polluting appliance 
with a chimney which does not conform to the requirements of subsection (1), to install, alter or extend such 
chimney within a stated period at own cost. 

(4) Anyone who contravenes or fails to comply with the provisions of section fifteen shall be guilty of an 
offence and liable to a fine not exceeding level six or to imprisonment for a period not exceeding six months or 
to both such tine and imprisonment. 

The monitoring Network Indicators of State for potential receptors in the ambient environment  

design is founded on The Environmental Management Act 20:27 of 2002 which under Section 63, 

provides for the need to establish National Air Quality Standards.  To this end the Environmental 

Management Agency (EMA) requested Standards Association of Zimbabwe (SAZ) develop an 

appropriate standard to review air quality Limit Values enshrined in legislation and develop Limit 

Values for gaps.  SAZ established a technical committee EN005 completing their work in 2014 

with the publication of ZWS 977.    

 

Table 1: ZWS 977 Relevant Ambient Values 

Compound Limit Exposure 

PM10 50 µg/m3 24 hr mean 
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20 µg/m3 Annual mean 

PM2.5 10 µg/m3 Annual mean 

25 µg/m3 24 hr mean 

 

 

Substance/ [ CAS No. ]         PROPOSED OEL 

   Total   Respirable 

General Dust (PNOC)  10mg/m3    5mg/m3 

Silica Dust:- Crystalline 
 Quartz [14808-60-7] 
 Cristobalite [14464-46-1] 
 Tridymite [15468-32-3] 
 Tripoli [1317-95-9] 

 
 0.5mg/m3 

 0.15mg/m3 

 0.15mg/m3 

 0.3mg/m3 

 
   0.1mg/m3 

   0.05mg/m3 

   0.05mg/m 
   0.1mg/m3 
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Provision for noise guidelines have been attached in the environmental Management act but have 

not been promulgated yet. 

Chapter 20:27 ENVIRONMENTAL MANAGEMENT ACT 

Acts 13 of 2002, 5/2004, 6/2005, 5/2011. 

 

79  Standards for noise 

The Standards and Enforcement Committee shall, in consultation with the Agency recommend to the 
Board — 

(a)  minimum standards to be prescribed for the emissions of noise and vibration pollution into 
the environment as are necessary to preserve and maintain public health and the 
environment; 

(b)  criteria and procedures for the measurement of noise and vibration pollution into the 
environment; 

(c)  criteria and procedures for the measurement of sub-sonic vibration; 

(d)  noise level and noise emission standards to be prescribed that are applicable to 
construction sites, plants machinery, motor vehicles, aircraft including sonic booms, industrial 
and commercial activities; 

(e)  guidelines to be prescribed for the abatement of unreasonable noise and vibration 
pollution emitted into the environment from any source. 

80  Noise in excess of established standards prohibited 

Any person who emits noise in excess of the noise emission standards prescribed in terms of section 
seventy-nine shall be guilty of an offence and shall be liable upon conviction to a fine not exceeding 
level fourteen or to imprisonment for a period not exceeding twelve months or to both such fine and 
such imprisonment.  

81  Exemptions in respect of noise standards 

(1)  Not withstanding section eighty, the Board may on request grant a temporary permit, not 
exceeding three months, allowing emission of noise in excess of prescribed standards for such 
activities as fireworks, demolitions, firing ranges and specific heavy industry undertakings on such 
terms and conditions as the Board may determine. 

(2)  Where an exemption has been granted under subsection (1), workers exposed to excessive 
levels of noise shall be adequately protected in accordance with prescribed measures or the 
directives issued by the Board. 
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6.2.   International 

 
Mining generates process-stream and fugitive particulate emissions because activities involve 

manipulation of materials inherently high in crystalline silica. There is difficulty separating process-

stream emissions from fugitive emissions, and classification may be more arbitrary than factual. 

Fugitive dust emissions arise from manipulation of outdoor storage piles containing either product 

or spent tailings. Fugitive emissions tend to be generated after the product has been acquired or 

produced.   Emissions will vary depending on the nature of material within the storage piles, loading 

and removal activity, moisture content, precipitation, control procedures, and wind activity (U.S. 

Environmental Protection Agency, 1977). The crystalline silica component of emissions is determined 

primarily by the nature of the material involved in the process stream. Ayer (1969) observed that the 

percent of crystalline silica within larger size particles characteristic of ambient emissions is usually 

higher in larger size fractions. Ayer suggested that this unequal distribution of crystalline silica within 

dust may be because quartz, which is harder than most minerals, resists 

comminution to fine particle sizes. Regardless of source, particles >10 μm contain a greater 

percentage of crystalline silica than particles <10 μm (Davis et al., 1984; Gillette and Passi, 1988). 

 

Table 2: WHO Ambient Air Quality Guidelines 
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The IFC guidelines for noise “Industrial; commercial” are used in the assessment as a guide to best 

practice.  Noise impacts should not exceed the levels presented in Table 1.7.1, or result in a 

maximum increase in background of 3 dB at the nearest receptor location off-site. 

 

Table 3: IFC EHS Guidelines For Noise 

 

7.       Description of the study area 
Matabeleland North is characterized by generally inhospitable land when compared to other parts of 

Zimbabwe.[3] It has lower rainfall than provinces such as Mashonaland, and is plagued by water 

scarcity in general. The land is also less fertile than other provinces, as commercial crops cannot be 

grown and rural farmers usually cannot produce enough maize to feed their families. However, 

during the colonial era, large numbers of cattle ranches were formed and cattle ranching has proved 

to be more successful than growing crops in the province.  

 

7.1.   Desktop/Literature review 
For measurements, the literature review for the baseline survey is minimal, however the plant and 

site layout may be impacted by the results of this study. The process detail is to be assessed with 

respect to potential sources of emissions to ensure the monitoring network remains representative 

of the impacts of the project for its life span. 

 

7.2.   Outcomes of field work 
The report details baseline dust and noise and provides sample details and positioning of sample 

points for continuous assessment and comparison. Ground Level Dispersal (GLD) calculations have 

been conducted using design expectations and applications for emitting appliances have been 

submitted. 

7.3.   Indicators: 
7.3.1 Potential sources (Indicators of pressure) 

Under current conditions, the sources are small workings currently in progress, areas without 

vegetation and roads. Due to the time of year bush fires in the area may have an impact on the dust 

samples.  

7.3.2 Potential receptors (Indicators of state) 

The highest risk receptors are the local community closest to the west of the site and closest to the 

workings. Mine worker’s accommodations are also a potential receptors and need to be assessed.  

 

8.       Areas of sensitivity 
For dust and noise the areas of sensitivity are the communities. The noise may have an impact on 

any local fauna. 

https://en.wikipedia.org/wiki/Matabeleland_North_Province#cite_note-autogenerated1-3
https://en.wikipedia.org/wiki/Mashonaland
https://en.wikipedia.org/wiki/Water_scarcity
https://en.wikipedia.org/wiki/Water_scarcity
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9.       Identification and description of potential impacts  

9.1 Dust 

9.1.1 Communities  

Communities are at the greatest risk since impacts from dust exposure are highest in the young, 

children under 10 and the old, elderly or ill, particularly those with respiratory disease of which both 

groups are prevalent in rural communities.  

The proposed new plant site is generally well wooded, minimising the risk of fugitive dust from 

processing reaching the local community, however there is potential risk when the wind blows hard 

from the East North Easterly direction. Due to the wind speeds not generally exceeding 12km/h in 

this direction the risk is considered low. The greatest concern for the closest community is expected 

to be once operations of the processing plant and when the tailings storage facility (TSF) dries out, 

risk mitigation must be considered in the mine closure plan. It is important to minimise 

deforestation of this area as far as practicably possible during operations. Community liaison is 

necessary to ensure that the communities do not build homesteads towards the new plant and 

tailings facility. 

The Diana pit is directly east of the community, and depending on the future development of the 

pits, may start to impact on the community if developed westwards. Consideration of the 

community is essential prior to the development of both the Diana and Isabella pits. The distances of 

2.3 km for the Diana pit and 1.3 km for the Isabella heap leach area minimises the impact of fugitive 

dust on the community. 

When designing the road, the impact of heavy traffic fugitive dust must be considered.  

The Bubi pits are generally to the west of communities minimising risk of dust exposure.  

 

9.1.2 Staff Camps 

The staff camps are currently located close to the Isabella mine in an easterly direction and are 

therefore considered to be low risk. If development of additional staff camps is considered, it is 

important to take into consideration future development of the pits and the wind direction from 

both processing and mining facilities.   

 

9.1.3 Occupational Health 

Fugitive emissions are generally produced at all mining and dry processing (crushing) operations.  

Due to the roving nature of mining activities, it is very difficult to implement mitigation measures, 

however it is recommended that the wind direction and exposure to dust be considered in the 

procedures developed for future mining operations. These can include clearance of all non-essential 

staff to the east during blasting and loading activities. It is also recommended that the access 

benches be located on the easterly side of the pits as far as practicably possible.  

The fugitive dust emissions from dry processing activities are generally located throughout the 

crushing lines, from loading all the way to ball milling and where possible these processes must be 

located as far to the west as possible to minimise the impacts on the staff. Due to the nature of the 

process, dust mitigation equipment such as extraction systems and bag houses may be worth 

considering, however a cost benefit analysis is required.  
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Table 4: Dust Probability Risk Assessment 1 

Area Risk Probability  Consequence Rating Mitigation 

Communities 

close to the new 

processing plant 

Silicosis and 

associated 

breathing 

conditions 

due to 

fugitive dust 

emissions 

Provided 

minimal 

deforestation 

occurs, possible 

on occasion 

Medium-High 

depending on 

the young and 

elderly in the 

community 

Medium Maintain the 

forests and 

avoid 

developing 

towards the 

communities 

where possible 

Communities 

close to the 

proposed roads  

Silicosis and 

associated 

breathing 

conditions 

due to 

fugitive dust 

emissions 

Likely Medium-High 

depending on 

the young and 

elderly in the 

community 

High Fully evaluate 

development of 

the roads and 

quarry with 

respect to wind 

direction 

Staff Camps Silicosis and 

associated 

breathing 

conditions 

due to 

fugitive dust 

emissions 

Currently low. High especially 

with family 

units resident 

Low Ensure future 

development of 

staff camps are 

upwind from 

mining 

activities and 

processing 

Occupational 

Health 

(Processing) 

Silicosis and 

associated 

breathing 

conditions 

due to 

fugitive dust 

emissions 

Lower risk 

population 

High if 

continually 

exposed to high 

concentrations 

Medium Minimise time 

spent in dusty 

areas through 

strict 

procedures. 

Avoid fugitive 

dust equipment 

upwind from 

populated areas 

Occupational 

Health (Mining) 

Silicosis and 

associated 

breathing 

conditions 

due to 

fugitive dust 

emissions 

Lower risk 

population 

High if 

continually 

exposed to high 

concentrations 

Medium Minimise time 

spent in dusty 

areas through 

strict 

procedures. 

Where possible 

work to the 

west of 

populations  
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9.2 Noise 

9.2.1 Communities  

Noise impacts on local communities are expected to be low due to the distances from the workings 

and processing. Constant noise has a lower impact than loud irregular noise.  

Passing heavy vehicles may be a concern for the communities near the new road and must be 

considered.  

It is recommended to avoid blasting at night. 

 

9.2.2 Staff Camps 

The current location of staff camps will experience lower noise levels than during prior processing 

activities.   

 

9.2.3 Occupational Health 

The noise levels experienced by staff are expected to be high due to the nature of the mining and 

processing activities. Procedural mitigation minimising noise exposure for time weighted average of 

90dB(A) for an 8-hour period are necessary. It is also recommended that where possible equipment 

noise levels are considered at purchase. 

Table 5: Noise Probability Risk Assessment 1 

Area Risk Probability  Consequence Rating Mitigation 

Communities 

close to the new 

processing plant 

Night time 

processing 

noise 

Provided 

minimal 

deforestation 

occurs, possible 

on occasion 

Low-Medium. 

Constant noise 

is far less of an 

irritation than 

irregular noise 

Low Maintain the 

forests and avoid 

developing 

towards the 

communities 

where possible 

Communities 
close to the 
proposed roads  

Once these 
have been 
confirmed, 
there is 
potential for 
traffic and 
blasting 
noise  

Likely Medium-High 
depending on 
the operation 
timing 

High Fully evaluate 
development of 
the roads and 
quarry with 
respect to 
distances from 
communities. 
Relocate 
communities if 
necessary. 

Staff Camps Noise from 
new 
processing 
plant 

Low Disturbing noise 
levels during the 
night. 

Low Ensure future 
development of 
staff camps are 
away from 
mining activities 
and processing 
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Table 6: Noise Probability Risk Assessment 2 

Area Risk Probability  Consequence Rating Mitigation 

Occupational 
Health 
(Processing) 

Noise induced 
hearing loss 

High High if 
continually 
exposed to 
high 
concentrations 

High Demarcate 
noise zones, 
ensure PPE is 
made available, 
ensure 
procedures are 
in place to 
minimise 
exposure to 
less than 85 
dB(A) Time 
Weighted 
Average (TWA) 

Occupational 

Health (Mining) 

Noise induced 

hearing loss 

Medium High if 

continually 

exposed to 

high noise 

levels 

Medium Ensure PPE is 

made available, 

ensure 

procedures are 

in place to 

minimise 

exposure to less 

than 85 dB(A) 

Time Weighted 

Average 

(TWA) 

 

9.3 Processing Plant Emissions 

9.3.1 Communities 

A ground level dispersal model has been calculated for the new processing plant, and due to the 

distance from the community, impacts on the community are expected to be low. It is 

recommended that the stacks are low since this will result in the dispersal area being closer to the 

site onto the Tailings Storage Facility and undeveloped areas to the west of the plant. 

 

9.3.2 Staff Camps 

If new staff camps are developed they must be positioned upwind from any processing or mining 

activities. 

 

9.3.3 Occupational health 

It is important to ensure that all emitting sources, including equipment and processes where fugitive 

emissions are likely are positioned on the western boundary of the plant as far as practicably 

possible. 
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Table 7: Processing Plant Emissions Probability Risk Assessment 1 

Area Risk Probability  Consequence Rating Mitigation 

Communities 
close to the new 
processing plant 

Emissions 
reaching the 
community 

Provided 
minimal 
deforestation 
occurs and 
stack heights 
remain low, 
possible on 
occasion with 
high winds 

Medium-High 
depending on 
the young and 
elderly in the 
community 

Medium Maintain the 
forests and 
maintain low 
stack height 
where practical.  

Communities 
close to the 
proposed roads  

NA NA NA NA NA 

Staff Camps Emissions 
fallout on the 
camp 

Currently very 
low 

High especially 
with family 
units resident 

Low Ensure future 
development of 
staff camps are 
upwind from 
mining activities 
and processing 

Occupational 
Health 
(Processing) 

Emissions 
exposure. 

High High   High Ensure stacks 
are downwind 
from working 
areas with high 
populations. 

Occupational 
Health (Mining) 

NA NA NA NA NA 
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9.3.3 Ground Level Dispersal Models of processing plant stack emissions 

 

Figure 6: Regeneration Kiln Stack Ground Level Dispersal 
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Figure 7: Laboratory Baghouse Stack Ground Level Dispersal 
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Figure 8: Electro winning Stack Ground Level Dispersal 
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Figure 9: Gold Room Baghouse Stack Ground Level Dispersal 
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Figure 10: Clinic Incinerator Stack Ground Level Dispersal



 

 

 

  

Bilboes Baseline May 2019 

 -31-   

10.   Management and Monitoring recommendations 
The processing plant dust and noise management will largely be occupational risks. The crushers, 

transfer points and processing areas must be covered as far as practicably possible to minimise both 

dust and noise, dust losses from the crushers can also be considered product loss and must be 

managed carefully to reduce losses and impact on the mine employees. 

Annual samples are recommended for the environmental impacts at the same positions as the 

baseline samples. Once the processing plant is operational an occupational health monitoring 

network and a continuous improvement plan is recommended.  

 

11.   Summary and conclusions 
The noise levels were all well within the limits for residential daytime guidelines. Marginally higher 

noise levels were found at the Isabella Crushing Plant due to the nearby generator. 

Dust levels for general dust were well within the permissible limits, however the silica content of the 

dust is unknown.  

The points for survey were chosen to the west of the potential emitting sources throughout due to 

the prevailing Easterly wind. These points can be used in future for sampling and the real impact of 

the workings can be determined when production commences.  

With the prevailing wind being westerly, the environmental dust and noise samples are to be taken 

to the west of the emitting or potential emitting source. The plant and site layout must take into 

consideration emitting sources, including roads and laboratories to ensure minimal occupational 

health and environmental impacts from the project. 
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11.   Reports 

11.1. RESULTS  

 

Table 8: Isabella, McCays and New Plant Results 6th November 2018 

Bilboes Baseline Dust and Noise Survey November 2018 

Name GPS co-ordinates Noise Dust PM 2.5 Dust 

6th November 2018. Isabella, McCays and New Plant S E  dB(A) Type mg/m3 µg/m3 

Isabella crushing west guard house 19.46536 28.54278 50.8 Respirable 0.0257 10 

        Total 0.0274  

Isabella Leach pad 19.46355 28.54361 46 Respirable 0.7527 15 

        Total 0.7476  

Nearest community (Nxumalo household) 19.45910 28.53070 49 Respirable 0.9395 21 

        Total 1.3977  

New mine tailings site 19.45599 28.54119 45.2 Respirable 0.2000 11 

        Total 0.2335  

New plant site 19.44243 28.54928 40.2 Respirable 2.7460 11 

        Total 2.7545  

Diana pit 19.45929 28.55318 37.8 Respirable 0.8838 13 

        Total 2.7358  

McCays crusher 19.44975 28.57667 35.3 Respirable 1.3869 14 

        Total 1.4008  

McCays Leach pad guard hut 19.44779 28.57498 40.9 Respirable 0.1192 11 

        Total 0.1204  

Potential area for Limestone deposit 19.39168 28.64380 49.7 Respirable 0.1181 23 

        Total 0.1157  

New road intersection 19.37957 28.64311 39.5 Respirable 0.0145 14 

        Total 0.0187   
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Table 9: Bubi Results 7th November 2018 

Bilboes Baseline Dust and Noise Survey November 2018 

Name GPS co-ordinates Noise Dust PM 2.5 Dust 

7th November 2018 Bubi S E  dB(A) Type mg/m3 mg/m3 

Bubi ponds 19.30791 28.76400 48.7 Respirable 2.0298 8 

        Total 2.3496  

Bubi pits 1 19.30737 28.75834 47.2 Respirable 0.1933 13 

        Total 3.2488  

Bubi pits 2 19.30570 28.75956 45.6 Respirable 1.6661 10 

        Total 3.5915  

Bubi pits 3 19.30031 28.76215 43.3 Respirable 0.6999 12 

        Total 1.3730  
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Executive summary 

Arising from Bilboes Holdings’ commitment to legal compliance with respect to a complete 

environmental and social impact assessment the professional services of Messrs Paramark were 

called upon to conduct dust and noise baseline assessments.  

 

The survey was conducted on 6th and 7th November 2018   

The summary of findings specific to the issues investigated is shown below.  

 

1. Noise 

The Noise levels were generally well within the IFC limits for daytime activity for residential areas. 

The only area with additional noise was found to be the Isabella crashing Plant where a generator 

was running to provide electricity for the offices, however this did not exceed the daytime 

residential limits. 

 

2. Dust 

The areas where the dust levels were relatively high were partly as a result of the time of year and 

partly due to traffic which may have passed by the samplers during the sample periods. All levels 

were found to be well within the general dust limits, however the silica content of the dust is not 

known and must be considered when sampling during operations. 
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Design of Monitoring Network 

1.       Introduction 

1.1.   Purpose and objectives of the study 
To undertake a baseline monitoring study for air quality, noise and vibration as part of an overall 

Environmental and Social Impact Assessment based on proposed development of the site and 

baseline conditions. 

 

1.2.   Expertise and qualifications of the person conducting the study 
 1997 – 9 Trained by FHG and SKC in emissions monitoring and air quality risk assessment 

together with other aspects of environmental and occupational health monitoring 

 2000 – 2 Trained in South Africa by Drizit in Emergency Preparedness and Spill Response 

progressed to trained to train. 

 2001 On the job mentored by IWS in the science of Water Pinch Technology using CPP and 

the practical use of Theory of Constraints (TOC).  

 2005 accredited by the Standards Association of Zimbabwe (SAZ) to conduct training for the 

management systems ISO 14000 and OHSAS 18000 in the management of pollution, waste 

and hazardous chemical substances (HCS). 

 In recognition of expertise Tony Lampard has been appointed :- 

Chairman of the Business Council of Sustainable Development (BCSDZ) Technical Committee 

EMA, responsible for contributing to environmental legislation and in assisting members in 

legal compliance.   Received one of the first ever awards for outstanding contributions to the 

BCSDZ. 

Technical Expert on the National Environmental Council (Chapter 20:27 Environmental 

Management Act section 7), the steering committee for the Act. 

Technical Expert on the mirror committee developing National contributions for the 

international Social Responsibility (SR) standard ISO26000 

Technical Expert participating in developing  

 the National Implementation Plan (NIP) for the Stockholm Convention. 

 the National Action Plan (NAP) for the Rotterdam Convention. 

 SAZS 806:2011 Zimbabwe Standard For Hazardous Waste Management 

 SAZS 977:2014 Zimbabwe Standard For Air Quality And Emission 

Technical Expert registered on the International Organization for Standardization (ISO) 

global network to represent the Nation by participating in the CASCO working group to 

develop ISO 17021-10 Competence requirements for auditing and certification of 

occupational safety and health management systems.   The work was recently completed 

with 96% casco and 92% IEC votes in favour  

 

2.       Overview of the proposed project  
Bilboes current operations include the Isabella, McCays and Bubi mine. The mine operations entail 

the extraction of gold-bearing oxide ore by means of conventional open pit mining at the three 

mines, and then transporting the material for processing at the processing area located at Isabella 

mine. The transported material is sent to a crushing plant prior to being loaded onto heap leach 

pads for irrigation with cyanide to extract the gold. The mining operations at Bubi are currently on 

care and maintenance.  Bilboes are now undertaking a Feasibility Study for the extraction of gold 
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from sulphide ores to be mined at the Isabella, McCays and Bubi mines. It is currently proposed that 

this infrastructure would be near the Isabella-McCays complex. In order to facilitate the transport of 

the mined sulphide ore at the Bubi Mine to the new processing plant, a new 30 km haul road would 

also be constructed between the Bubi operations and the proposed location of the new processing 

plant.  

 

3.       Alternatives  
Due to the prevailing wind in the area, site selection for the dust and noise samples need to be west 

of the emitting source. Using the data collected in the baseline alternative orientations may be 

determined for the project site layout and equipment, for example laboratories are to be downwind 

from populated areas, the guard house of the new plant should have the road coming in from the 

north or south and crushers should be west of the rest of the workings to reduce exposure to dust. 

 

4.       Study approach and methodology  
Source dust samples and noise measurements were taken as bluff body for Occupational Health 

evaluation. Due to the nature of the workings on the mine being open cast mining, concerns for 

environmental vibrations from blasting are not expected throughout the lifespan of the mine, unless 

underground workings close to the local communities occurs which may damage non mine 

infrastructure. The vibration measurement is an occupational health concern, which needs to be 

addressed during operations phase of the project. When all the machinery is operating at full 

capacity, resonance and general vibration needs to be measured and monitored for occupational 

health. 
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4.1.   Method/Strategy/Measuring Procedure 
4.1.1. Dry Particulates1 

To determine particulate concentrations the masses of the filters is determined prior to sampling.   

After sampling the masses of the filters and the collected airborne particulates were ascertained and 

the concentration in milligrams per cubic meter calculated.   Weighing of filters was done on a four 

decimal point (g) analytical balance according to standard instructions. The calibration of the pumps 

is checked before sampling with a bubble film calibrator (soap bubble volume displacement 

method).   The volume flow of each sampling pump is checked again after sampling using the same 

method as prior to sampling.   Only samples which have a volume flow rate within the acceptable 

margin +- 5% from the calibrated flow rate, are included in the assessment. All equipment is in the 

accuracy range of +- 5%  For air sampling in the ambient environment Arelco CIP 10, SKC Airchek and 

Casella  pumps are used together with an Igeress laser light scatterence PM2.5 direct reading 

instrument. All equipment will be in the accuracy range of +- 5%. Weighing of filters is done on a four 

decimal point (g) Avery analytical balance. 

4.1.2. Noise 

Noise measurements were taken over an average of 2 minutes per sampling point by adjusting the 

range switch to correspond with the reading shown on the meter screen.  Noise levels are assessed 

in terms of an A-weighted decibel dB(A).  GPS co-ordinates are determined to correspond with each 

sampling point.   The test planes are located approximately 1.5 m above the ground and away from 

reflecting surfaces (e.g., wall). In general, the noise level limit is represented by the background or 

ambient noise levels that would be present in the absence of the facility or noise source(s) under 

investigation. The sound level meter meets all appropriate IEC standards. 

 

  

                                                           
1 Dry particulates is a broad term that includes dust, aerosol, fumes and smoke. 



 

 

 

  

BILBOES Baseline May 2019 -8- 

 

4.2.   Measuring Equipment 
4.2.1. Noise  

Noise measurements were taken using a PCE Instruments Environmental meter Serial:PCE-

EM882 
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4.2.2 Air Quality 
For dust exposure Cassela, SKC Sidekick, and Arelco CIP 10 pumps were used.   The volume 

displacement method was used for calibration. 

All equipment which was used was in the accuracy range of +- 5% 

Weighing of filters was done using a four decimal point Avery analytical balance  

 
 

 



 

 

 

  

Bilboes Baseline May 2019 

 -10-   

4.2.   Data collection 

 

Figure 1: Isabella Area Sampling Points 

 

Figure 2: Bubi Sample Points 
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Figure 3: McCays Sampling Points 

 

4.3.   Appropriateness of field work timing 
The fieldwork, which was completed before the rains, was performed at the time of year when the 

highest ambient particulate concentrations occur. High concentrations of entrained dust and very 

fine particulate smoke in the ambient air will result in high dust levels for baseline.  

4.4.   Consultation process  
Field work was conducted.  

 

5.       Assumptions and limitations 
5.1 Given 
Silica from the various pits Bubi 26%, Diana 28%, Maria 32%, MCKay 15 - 25%, Castil 23 - 29%.   The 

silica content of the borrow pit/s chosen for surfacing the new road will be given following sampling, 

analysis and selection.   Although it is most likely the silica is in the form of quartz, Cristobalite 

[14464-46-1], Tridymite [15468-32-3] and Tripoli [1317-95-9] are more toxic, so in the event the type 

of silica is unknown, the risk assessment will err on the side of caution.   

Base line set as normal operating conditions of existing Oxide Ore mining and Heap Leach processing 

at steady state.  

The route of the new road as well as the turn off/alternative route to the potential lime deposit is 

given as not fixed and firm.   If this is confirmed prior to the survey as different to that proposed, the 

road receptor sampling points may be changed to suit the new route; if not the results can be 

transposed to an equivalent receptor for the risk assessment if applicable in future.   The same 

assumptions will be applied to the processing plant and tailings facility. 
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5.2 Wind 

 

Figure 4: Wind Rose 

https://www.meteoblue.com/en/weather/forecast/modelclimate/bulawayo_zimbabwe_894701 

“ data from 1985 onwards and generated a continuous 30-year global history with hourly weather 

data” 

 

Wind effect on noise 

The effect of the wind direction on noise is complex.  First of all, wind alters sound propagation by 

the mechanism of refraction; that is, wind bends sound waves. Wind nearer to the ground moves 

more slowly than wind at higher altitudes, due to surface characteristics such as hills, trees, and 

man-made structures that interfere with the wind. This wind gradient, with faster wind at higher 

elevation and slower wind at lower elevation causes sound waves to bend downward when they are 

traveling to a location downwind of the source and to bend upward when traveling toward a 

location upwind of the source. Waves bending downward means that a listener standing downwind 

of the source will hear louder noise levels than the listener standing upwind of the source. This 

phenomenon can significantly impact sound propagation over long distances and when wind speeds 

are high. 

Another factor that can impact sound propagation over long distances is temperature gradients in 

the atmosphere. On a typical sunny afternoon, air is warmest near the ground and temperature 

decreases at higher altitudes. This temperature gradient causes sound waves to refract upward, 

away from the ground and results in lower noise levels being heard at the listener’s position. In the 

evening, this temperature gradient will reverse, resulting in cooler temperatures near the ground. 

This condition, often referred to as a temperature inversion will cause sound to bend downward 

toward the ground and results in louder noise levels at the listener position. Like wind gradients, 

temperature gradients can influence sound propagation over long distances and further complicate 

measurements. 

Over short distances, wind direction has a small impact on sound propagation as long as wind 

velocities are reasonably slow.  For wind, humidity, and temperature to have a significant, audible 

impact, the sound receptors must be located a long distance away from the noise source. In the 

https://www.meteoblue.com/en/weather/forecast/modelclimate/bulawayo_zimbabwe_894701
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situations where the receptors are close to the noise source the effects of wind, humidity, and 

temperature are insignificant. 

 

5.3. Legal Compliance Assumption 
Neither the air quality legislation (SI 72/2009) nor the standard (ZWS 977) provide for the higher 

health risk of fine crystalline silica as a component of dust exposure.   For the purpose of risk 

assessment to communities in the ambient environment the National Social Security Authority 

(NSSA) Occupational Exposure Limits (OELs) risk difference for Particulates Not Otherwise Classified 

(PNOC) and crystalline silica will be used to factor the ambient values depending on the silica 

content (given) of the parent material.   

 

The risk assessment will err on the side of caution using the nature of the material involved Ayer 

(1969) observed that the percent of crystalline silica within larger size particles characteristic of 

ambient emissions is usually higher in larger size fractions. Ayer suggested that this unequal 

distribution of crystalline silica within dust may be because quartz, which is harder than most 

minerals, resists comminution to fine particle sizes. Regardless of source, particles >10 μm contain a 

greater percentage of crystalline silica than particles <10 μm (Davis et al., 1984; Gillette and Passi, 

1988). 

 

 

 

 

Figure 5: Typical fugitive dust from workings 
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6.       Policy, legislative and administrative framework  

6.1.   Local 

Chapter 20:27 Environment Management Act (Atmospheric Pollution Control) Regulations, 2009 Statutory 
Instrument 72 of 2009 

Interpretations relevant to this project:- 

"active operation" means any activity capable of generating fugitive dust, and includes earth-moving activities. 
construction or demolition activities and the movement of vehicles; 

"air-polluting appliance” means an appliance whose emissions cause or are likely to cause pollution of the 
atmosphere; 

"applicant" means a person who applies for the issue, renewal or amendment of a licence; 

"chimney" includes any flue, duct, pipe or other structure through which emissions are conveyed into the 
atmosphere from any appliance; 

"construction or demolition activities" means any on-site mechanical activities preparatory to or related to 
the building, alteration, rehabilitation or improvement of property, including, but not limited to the following 
activities: grading, excavation, loading. crushing, cutting, planing, shaping or ground breaking ; 

"disturbed surface area" means a portion of ground which has been physically moved, uncovered, 
destabilized, or otherwise modified from its undisturbed natural soil condition. thereby increasing the 
potential for emission of fugitive dust; 

"dust suppressants" means water, hygroscopic materials, or non-toxic chemical stabilisers used to reduce 
fugitive dust emissions; 

"earth-moving activities" includes grading. earth cutting and filling operations, loading or unloading of dirt or 
bulk materials, adding to or removing from open storage piles of bulk materials, landfill operations or soil 
mulching; 

"fugitive dust" means any solid particulate matter that becomes airborne, other than that emitted from an 
exhaust stack, directly or indirectly as a result of the activities of man; 

"landfill" means a site where waste is disposed of by burying it or by placing it upon land or other waste; 

"licence" means an emission licence referred to in section 64 of the Act ; 

"motor vehicle" has the meaning given to it in the Road Traffic Act [Chapter 13:11]; 

"oil" means petroleum in any form other than gas, and includes crude oil, fuel oil sludge, oil refuse and refined 
oil products such as diesel fuel, paraffin and petrol; 

"particulate matter” means any material, except uncombined water, which exists in a finely divided form as a 
liquid or solid at standard conditions; 

"PM10" means particulate matter with an aerodynamic diameter smaller than or equal to 10 microns;  

"waste" means substances or objects that are disposed of or intended to be disposed of; 

Sections relevant to this project:- 

3  ( 1) Subject to subsection (4), for the purpose of section 63 of the Act, no person who engages in any of the 
following activities — 

(a)  the burning of waste at a landfill; or 

dps://ZS@2027/#64
dps://ZS@1311/
dps://ZS@2027/#63
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(b)  the burning of vehicle tyres; or 

(c)  the burning of bitumen; or 

(d)  the burning of metallic wire coated with any material ; or 

(e)  the burning of oil in the open air; or 

(f)  the operation of an incinerator; or 

(g)  any activity that causes the emission of a pollutant into the atmosphere; 

shall, in the course of that activity, emit any substance into the atmosphere in excess of the amount prescribed 
in the Third Schedule for the activity concerned 

(2) Subject to subsection (4), for the purpose of section 63 of the Act no— 

(a)  person who carries on any active operation: or 

(b)  owner or occupier of land or premises on which there is a disturbed surface area; 

shall cause or permit fugitive dust to be emitted into the atmosphere as a result of the active operation or 
from the disturbed surface area, as the case may be, in excess of the amount prescribed in the Third Schedule. 

(3) Subject to subsection (4), for the purpose of section 63 of the Act, no owner or occupier of premises shall 
cause or permit any substance to be emitted, in excess of the amount prescribed in the Third Schedule, from 
any appliance situated on the premises. 

(4) Subsections ( 1), (2) and (3) shall not apply to the emission of a substance into the atmosphere— 

(a)  in accordance with the terms and conditions of a Licence; or 

(b)  in the course of an activity specified in the Fourth Schedule, when carried out in accordance with 
the conditions specified in that Schedule for the activity concerned. 

In the 3rd Schedule:- 

Table 4: Permitted emissions of dust 

  Blue Green Yellow Red 

PM10 levels <10mg/m^3 <20mg/m^3 <30mg/m^3 <50mg/^3 

Emissions sources will include the Smelter, Laboratory (lead crucibles – fire assay).  Lead oxide (litharge) 
is an important component of the flux material used in the fire assay process to aid in 
separating target precious metals from the ore.   

 

14  (1) No owner or occupier of premises shall install, alter or extend an air-polluting appliance in or on those 
premises except in accordance with plans and specifications which have been submitted to and approved by 
the Agency. 

(2) The plans and specifications referred to in subsection (1) shall set out the following information— 

(a)  details of any chimneys to be erected, including their height above ground, their discharge 
diameter, their discharge velocity and their exact position; and 

(b)  details of the type of fuel to be used and the fuel consumption of the appliance to be installed, 
altered or extended: and 

dps://ZS@2027/#63
dps://ZS@2027/#63
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(c)  the height and position of existing buildings on the premises concerned: and 

(d)  the height, position, and use of existing buildings on the premises immediately adjacent to the 
premises concerned. 

(3) Before approving plans and specifications for the purposes of this section , the Agency may — 

(a)  require the owner or occupier of the premises concerned to submit such further information as 
the Agency considers necessary regarding the air-polluting appliance concerned; 

(b)  carry out such investigation or inspection as it considers necessary on the facility concerned. 

(4) If any appliance is installed, altered or extended in contravention of subsection (1) , the Agency may, by 
written notice require the owner or occupier of the premises concerned, within such period as is specified in 
the notice and at his or her own expense — 

(a)  to remove the appliance from the premises: or 

(b)  to restore the appliance to its original state: 

as may be appropriate. 

(5 ) An y person who contravenes subsection (1) or a notice in terms of subsection (4) shall be guilty of an 
offence and liable to a fine not exceeding level six or to imprisonment for a period not exceeding six months or 
to both such fine and such imprisonment. 

 

 

Chimneys 

15  (1) The chimney of every air-polluting appliance shall be 50 metres in height or be so designed as to allow 
adequate dispersion of the pollutants to the satisfaction of the Agency. 

(2) The Agency shall not approve plans or specifications in terms of section fourteen unless any chimney of the 
air-polluting appliance that is the subject of the plans or specifications conforms with the requirements of 
subsection (1). 

(3) The Agency may require the owner or occupier of any premises in or on which an air polluting appliance 
with a chimney which does not conform to the requirements of subsection (1), to install, alter or extend such 
chimney within a stated period at own cost. 

(4) Anyone who contravenes or fails to comply with the provisions of section fifteen shall be guilty of an 
offence and liable to a fine not exceeding level six or to imprisonment for a period not exceeding six months or 
to both such tine and imprisonment. 

The monitoring Network Indicators of State for potential receptors in the ambient environment  

design is founded on The Environmental Management Act 20:27 of 2002 which under Section 63, 

provides for the need to establish National Air Quality Standards.  To this end the Environmental 

Management Agency (EMA) requested Standards Association of Zimbabwe (SAZ) develop an 

appropriate standard to review air quality Limit Values enshrined in legislation and develop Limit 

Values for gaps.  SAZ established a technical committee EN005 completing their work in 2014 

with the publication of ZWS 977.    

 

Table 1: ZWS 977 Relevant Ambient Values 

Compound Limit Exposure 

PM10 50 µg/m3 24 hr mean 



 

 

 

 

  

BILBOES Baseline May 2019 -17- 

 

20 µg/m3 Annual mean 

PM2.5 10 µg/m3 Annual mean 

25 µg/m3 24 hr mean 

 

 

Substance/ [ CAS No. ]         PROPOSED OEL 

   Total   Respirable 

General Dust (PNOC)  10mg/m3    5mg/m3 

Silica Dust:- Crystalline 
 Quartz [14808-60-7] 
 Cristobalite [14464-46-1] 
 Tridymite [15468-32-3] 
 Tripoli [1317-95-9] 

 
 0.5mg/m3 

 0.15mg/m3 

 0.15mg/m3 

 0.3mg/m3 

 
   0.1mg/m3 

   0.05mg/m3 

   0.05mg/m 
   0.1mg/m3 
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Provision for noise guidelines have been attached in the environmental Management act but have 

not been promulgated yet. 

Chapter 20:27 ENVIRONMENTAL MANAGEMENT ACT 

Acts 13 of 2002, 5/2004, 6/2005, 5/2011. 

 

79  Standards for noise 

The Standards and Enforcement Committee shall, in consultation with the Agency recommend to the 
Board — 

(a)  minimum standards to be prescribed for the emissions of noise and vibration pollution into 
the environment as are necessary to preserve and maintain public health and the 
environment; 

(b)  criteria and procedures for the measurement of noise and vibration pollution into the 
environment; 

(c)  criteria and procedures for the measurement of sub-sonic vibration; 

(d)  noise level and noise emission standards to be prescribed that are applicable to 
construction sites, plants machinery, motor vehicles, aircraft including sonic booms, industrial 
and commercial activities; 

(e)  guidelines to be prescribed for the abatement of unreasonable noise and vibration 
pollution emitted into the environment from any source. 

80  Noise in excess of established standards prohibited 

Any person who emits noise in excess of the noise emission standards prescribed in terms of section 
seventy-nine shall be guilty of an offence and shall be liable upon conviction to a fine not exceeding 
level fourteen or to imprisonment for a period not exceeding twelve months or to both such fine and 
such imprisonment.  

81  Exemptions in respect of noise standards 

(1)  Not withstanding section eighty, the Board may on request grant a temporary permit, not 
exceeding three months, allowing emission of noise in excess of prescribed standards for such 
activities as fireworks, demolitions, firing ranges and specific heavy industry undertakings on such 
terms and conditions as the Board may determine. 

(2)  Where an exemption has been granted under subsection (1), workers exposed to excessive 
levels of noise shall be adequately protected in accordance with prescribed measures or the 
directives issued by the Board. 
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6.2.   International 

 
Mining generates process-stream and fugitive particulate emissions because activities involve 

manipulation of materials inherently high in crystalline silica. There is difficulty separating process-

stream emissions from fugitive emissions, and classification may be more arbitrary than factual. 

Fugitive dust emissions arise from manipulation of outdoor storage piles containing either product 

or spent tailings. Fugitive emissions tend to be generated after the product has been acquired or 

produced.   Emissions will vary depending on the nature of material within the storage piles, loading 

and removal activity, moisture content, precipitation, control procedures, and wind activity (U.S. 

Environmental Protection Agency, 1977). The crystalline silica component of emissions is determined 

primarily by the nature of the material involved in the process stream. Ayer (1969) observed that the 

percent of crystalline silica within larger size particles characteristic of ambient emissions is usually 

higher in larger size fractions. Ayer suggested that this unequal distribution of crystalline silica within 

dust may be because quartz, which is harder than most minerals, resists 

comminution to fine particle sizes. Regardless of source, particles >10 μm contain a greater 

percentage of crystalline silica than particles <10 μm (Davis et al., 1984; Gillette and Passi, 1988). 

 

Table 2: WHO Ambient Air Quality Guidelines 
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The IFC guidelines for noise “Industrial; commercial” are used in the assessment as a guide to best 

practice.  Noise impacts should not exceed the levels presented in Table 1.7.1, or result in a 

maximum increase in background of 3 dB at the nearest receptor location off-site. 

 

Table 3: IFC EHS Guidelines For Noise 

 

7.       Description of the study area 
Matabeleland North is characterized by generally inhospitable land when compared to other parts of 

Zimbabwe.[3] It has lower rainfall than provinces such as Mashonaland, and is plagued by water 

scarcity in general. The land is also less fertile than other provinces, as commercial crops cannot be 

grown and rural farmers usually cannot produce enough maize to feed their families. However, 

during the colonial era, large numbers of cattle ranches were formed and cattle ranching has proved 

to be more successful than growing crops in the province.  

 

7.1.   Desktop/Literature review 
For measurements, the literature review for the baseline survey is minimal, however the plant and 

site layout may be impacted by the results of this study. The process detail is to be assessed with 

respect to potential sources of emissions to ensure the monitoring network remains representative 

of the impacts of the project for its life span. 

 

7.2.   Outcomes of field work 
The report details baseline dust and noise and provides sample details and positioning of sample 

points for continuous assessment and comparison. Ground Level Dispersal (GLD) calculations have 

been conducted using design expectations and applications for emitting appliances have been 

submitted. 

7.3.   Indicators: 
7.3.1 Potential sources (Indicators of pressure) 

Under current conditions, the sources are small workings currently in progress, areas without 

vegetation and roads. Due to the time of year bush fires in the area may have an impact on the dust 

samples.  

7.3.2 Potential receptors (Indicators of state) 

The highest risk receptors are the local community closest to the west of the site and closest to the 

workings. Mine worker’s accommodations are also a potential receptors and need to be assessed.  

 

8.       Areas of sensitivity 
For dust and noise the areas of sensitivity are the communities. The noise may have an impact on 

any local fauna. 

https://en.wikipedia.org/wiki/Matabeleland_North_Province#cite_note-autogenerated1-3
https://en.wikipedia.org/wiki/Mashonaland
https://en.wikipedia.org/wiki/Water_scarcity
https://en.wikipedia.org/wiki/Water_scarcity
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9.       Identification and description of potential impacts  

9.1 Dust 

9.1.1 Communities  

Communities are at the greatest risk since impacts from dust exposure are highest in the young, 

children under 10 and the old, elderly or ill, particularly those with respiratory disease of which both 

groups are prevalent in rural communities.  

The proposed new plant site is generally well wooded, minimising the risk of fugitive dust from 

processing reaching the local community, however there is potential risk when the wind blows hard 

from the East North Easterly direction. Due to the wind speeds not generally exceeding 12km/h in 

this direction the risk is considered low. The greatest concern for the closest community is expected 

to be once operations of the processing plant and when the tailings storage facility (TSF) dries out, 

risk mitigation must be considered in the mine closure plan. It is important to minimise 

deforestation of this area as far as practicably possible during operations. Community liaison is 

necessary to ensure that the communities do not build homesteads towards the new plant and 

tailings facility. 

The Diana pit is directly east of the community, and depending on the future development of the 

pits, may start to impact on the community if developed westwards. Consideration of the 

community is essential prior to the development of both the Diana and Isabella pits. The distances of 

2.3 km for the Diana pit and 1.3 km for the Isabella heap leach area minimises the impact of fugitive 

dust on the community. 

When designing the road, the impact of heavy traffic fugitive dust must be considered.  

The Bubi pits are generally to the west of communities minimising risk of dust exposure.  

 

9.1.2 Staff Camps 

The staff camps are currently located close to the Isabella mine in an easterly direction and are 

therefore considered to be low risk. If development of additional staff camps is considered, it is 

important to take into consideration future development of the pits and the wind direction from 

both processing and mining facilities.   

 

9.1.3 Occupational Health 

Fugitive emissions are generally produced at all mining and dry processing (crushing) operations.  

Due to the roving nature of mining activities, it is very difficult to implement mitigation measures, 

however it is recommended that the wind direction and exposure to dust be considered in the 

procedures developed for future mining operations. These can include clearance of all non-essential 

staff to the east during blasting and loading activities. It is also recommended that the access 

benches be located on the easterly side of the pits as far as practicably possible.  

The fugitive dust emissions from dry processing activities are generally located throughout the 

crushing lines, from loading all the way to ball milling and where possible these processes must be 

located as far to the west as possible to minimise the impacts on the staff. Due to the nature of the 

process, dust mitigation equipment such as extraction systems and bag houses may be worth 

considering, however a cost benefit analysis is required.  
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Table 4: Dust Probability Risk Assessment 1 

Area Risk Probability  Consequence Rating Mitigation 

Communities 

close to the new 

processing plant 

Silicosis and 

associated 

breathing 

conditions 

due to 

fugitive dust 

emissions 

Provided 

minimal 

deforestation 

occurs, possible 

on occasion 

Medium-High 

depending on 

the young and 

elderly in the 

community 

Medium Maintain the 

forests and 

avoid 

developing 

towards the 

communities 

where possible 

Communities 

close to the 

proposed roads  

Silicosis and 

associated 

breathing 

conditions 

due to 

fugitive dust 

emissions 

Likely Medium-High 

depending on 

the young and 

elderly in the 

community 

High Fully evaluate 

development of 

the roads and 

quarry with 

respect to wind 

direction 

Staff Camps Silicosis and 

associated 

breathing 

conditions 

due to 

fugitive dust 

emissions 

Currently low. High especially 

with family 

units resident 

Low Ensure future 

development of 

staff camps are 

upwind from 

mining 

activities and 

processing 

Occupational 

Health 

(Processing) 

Silicosis and 

associated 

breathing 

conditions 

due to 

fugitive dust 

emissions 

Lower risk 

population 

High if 

continually 

exposed to high 

concentrations 

Medium Minimise time 

spent in dusty 

areas through 

strict 

procedures. 

Avoid fugitive 

dust equipment 

upwind from 

populated areas 

Occupational 

Health (Mining) 

Silicosis and 

associated 

breathing 

conditions 

due to 

fugitive dust 

emissions 

Lower risk 

population 

High if 

continually 

exposed to high 

concentrations 

Medium Minimise time 

spent in dusty 

areas through 

strict 

procedures. 

Where possible 

work to the 

west of 

populations  
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9.2 Noise 

9.2.1 Communities  

Noise impacts on local communities are expected to be low due to the distances from the workings 

and processing. Constant noise has a lower impact than loud irregular noise.  

Passing heavy vehicles may be a concern for the communities near the new road and must be 

considered.  

It is recommended to avoid blasting at night. 

 

9.2.2 Staff Camps 

The current location of staff camps will experience lower noise levels than during prior processing 

activities.   

 

9.2.3 Occupational Health 

The noise levels experienced by staff are expected to be high due to the nature of the mining and 

processing activities. Procedural mitigation minimising noise exposure for time weighted average of 

90dB(A) for an 8-hour period are necessary. It is also recommended that where possible equipment 

noise levels are considered at purchase. 

Table 5: Noise Probability Risk Assessment 1 

Area Risk Probability  Consequence Rating Mitigation 

Communities 

close to the new 

processing plant 

Night time 

processing 

noise 

Provided 

minimal 

deforestation 

occurs, possible 

on occasion 

Low-Medium. 

Constant noise 

is far less of an 

irritation than 

irregular noise 

Low Maintain the 

forests and avoid 

developing 

towards the 

communities 

where possible 

Communities 
close to the 
proposed roads  

Once these 
have been 
confirmed, 
there is 
potential for 
traffic and 
blasting 
noise  

Likely Medium-High 
depending on 
the operation 
timing 

High Fully evaluate 
development of 
the roads and 
quarry with 
respect to 
distances from 
communities. 
Relocate 
communities if 
necessary. 

Staff Camps Noise from 
new 
processing 
plant 

Low Disturbing noise 
levels during the 
night. 

Low Ensure future 
development of 
staff camps are 
away from 
mining activities 
and processing 
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Table 6: Noise Probability Risk Assessment 2 

Area Risk Probability  Consequence Rating Mitigation 

Occupational 
Health 
(Processing) 

Noise induced 
hearing loss 

High High if 
continually 
exposed to 
high 
concentrations 

High Demarcate 
noise zones, 
ensure PPE is 
made available, 
ensure 
procedures are 
in place to 
minimise 
exposure to 
less than 85 
dB(A) Time 
Weighted 
Average (TWA) 

Occupational 

Health (Mining) 

Noise induced 

hearing loss 

Medium High if 

continually 

exposed to 

high noise 

levels 

Medium Ensure PPE is 

made available, 

ensure 

procedures are 

in place to 

minimise 

exposure to less 

than 85 dB(A) 

Time Weighted 

Average 

(TWA) 

 

9.3 Processing Plant Emissions 

9.3.1 Communities 

A ground level dispersal model has been calculated for the new processing plant, and due to the 

distance from the community, impacts on the community are expected to be low. It is 

recommended that the stacks are low since this will result in the dispersal area being closer to the 

site onto the Tailings Storage Facility and undeveloped areas to the west of the plant. 

 

9.3.2 Staff Camps 

If new staff camps are developed they must be positioned upwind from any processing or mining 

activities. 

 

9.3.3 Occupational health 

It is important to ensure that all emitting sources, including equipment and processes where fugitive 

emissions are likely are positioned on the western boundary of the plant as far as practicably 

possible. 
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Table 7: Processing Plant Emissions Probability Risk Assessment 1 

Area Risk Probability  Consequence Rating Mitigation 

Communities 
close to the new 
processing plant 

Emissions 
reaching the 
community 

Provided 
minimal 
deforestation 
occurs and 
stack heights 
remain low, 
possible on 
occasion with 
high winds 

Medium-High 
depending on 
the young and 
elderly in the 
community 

Medium Maintain the 
forests and 
maintain low 
stack height 
where practical.  

Communities 
close to the 
proposed roads  

NA NA NA NA NA 

Staff Camps Emissions 
fallout on the 
camp 

Currently very 
low 

High especially 
with family 
units resident 

Low Ensure future 
development of 
staff camps are 
upwind from 
mining activities 
and processing 

Occupational 
Health 
(Processing) 

Emissions 
exposure. 

High High   High Ensure stacks 
are downwind 
from working 
areas with high 
populations. 

Occupational 
Health (Mining) 

NA NA NA NA NA 
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9.3.3 Ground Level Dispersal Models of processing plant stack emissions 

 

Figure 6: Regeneration Kiln Stack Ground Level Dispersal 
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Figure 7: Laboratory Baghouse Stack Ground Level Dispersal 

 



 

 

 

 

  

BILBOES Baseline May 2019 -28- 

 

 

Figure 8: Electro winning Stack Ground Level Dispersal 
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Figure 9: Gold Room Baghouse Stack Ground Level Dispersal 
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Figure 10: Clinic Incinerator Stack Ground Level Dispersal
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10.   Management and Monitoring recommendations 
The processing plant dust and noise management will largely be occupational risks. The crushers, 

transfer points and processing areas must be covered as far as practicably possible to minimise both 

dust and noise, dust losses from the crushers can also be considered product loss and must be 

managed carefully to reduce losses and impact on the mine employees. 

Annual samples are recommended for the environmental impacts at the same positions as the 

baseline samples. Once the processing plant is operational an occupational health monitoring 

network and a continuous improvement plan is recommended.  

 

11.   Summary and conclusions 
The noise levels were all well within the limits for residential daytime guidelines. Marginally higher 

noise levels were found at the Isabella Crushing Plant due to the nearby generator. 

Dust levels for general dust were well within the permissible limits, however the silica content of the 

dust is unknown.  

The points for survey were chosen to the west of the potential emitting sources throughout due to 

the prevailing Easterly wind. These points can be used in future for sampling and the real impact of 

the workings can be determined when production commences.  

With the prevailing wind being westerly, the environmental dust and noise samples are to be taken 

to the west of the emitting or potential emitting source. The plant and site layout must take into 

consideration emitting sources, including roads and laboratories to ensure minimal occupational 

health and environmental impacts from the project. 
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11.   Reports 

11.1. RESULTS  

 

Table 8: Isabella, McCays and New Plant Results 6th November 2018 

Bilboes Baseline Dust and Noise Survey November 2018 

Name GPS co-ordinates Noise Dust PM 2.5 Dust 

6th November 2018. Isabella, McCays and New Plant S E  dB(A) Type mg/m3 µg/m3 

Isabella crushing west guard house 19.46536 28.54278 50.8 Respirable 0.0257 10 

        Total 0.0274  

Isabella Leach pad 19.46355 28.54361 46 Respirable 0.7527 15 

        Total 0.7476  

Nearest community (Nxumalo household) 19.45910 28.53070 49 Respirable 0.9395 21 

        Total 1.3977  

New mine tailings site 19.45599 28.54119 45.2 Respirable 0.2000 11 

        Total 0.2335  

New plant site 19.44243 28.54928 40.2 Respirable 2.7460 11 

        Total 2.7545  

Diana pit 19.45929 28.55318 37.8 Respirable 0.8838 13 

        Total 2.7358  

McCays crusher 19.44975 28.57667 35.3 Respirable 1.3869 14 

        Total 1.4008  

McCays Leach pad guard hut 19.44779 28.57498 40.9 Respirable 0.1192 11 

        Total 0.1204  

Potential area for Limestone deposit 19.39168 28.64380 49.7 Respirable 0.1181 23 

        Total 0.1157  

New road intersection 19.37957 28.64311 39.5 Respirable 0.0145 14 

        Total 0.0187   
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Table 9: Bubi Results 7th November 2018 

Bilboes Baseline Dust and Noise Survey November 2018 

Name GPS co-ordinates Noise Dust PM 2.5 Dust 

7th November 2018 Bubi S E  dB(A) Type mg/m3 mg/m3 

Bubi ponds 19.30791 28.76400 48.7 Respirable 2.0298 8 

        Total 2.3496  

Bubi pits 1 19.30737 28.75834 47.2 Respirable 0.1933 13 

        Total 3.2488  

Bubi pits 2 19.30570 28.75956 45.6 Respirable 1.6661 10 

        Total 3.5915  

Bubi pits 3 19.30031 28.76215 43.3 Respirable 0.6999 12 

        Total 1.3730  
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FOREWORD 

The policing for Air Pollution Legislation is conducted by the Environmental Management Agency (EMA) under the Ministry of 

Environment.   The legislation requires that the design and specifications, including the height of any chimneys, is first approved 

by EMA 

Approval of installation, etc., of certain appliances 

14.  

(1)   No owner or occupier of premises shall install, alter or extend an air-polluting appliance in or on those premises except    

in accordance with plans and specifications which have been submitted to and approved by the Agency. 

(2) The plans and specifications referred to in subsection (1) shall set out the following information 

(a) details of any chimneys to be erected, including their height above ground, their discharge diameter, their 

discharge velocity and their exact position;  and 

(b) details of the type of fuel to be used and the fuel consumption of the appliance to be installed, altered or 

extended;  and 

 (c) the height and position of existing buildings on the premises concerned;  and 

(d) the height, position, and use of existing buildings on the premises immediately adjacent to the premises 

concerned. 

(3) Before approving plans and specifications for the purposes of this section, the Agency may 

(a) require the owner or occupier of the premises concerned to submit such further information as the Agency 

considers necessary regarding the air-polluting appliance concerned; 

(b) carry out such investigation or inspection as it considers necessary on the facility concerned. 

(4) If any appliance is installed, altered, or extended in contravention of subsection (1), the Agency may, by written notice, 

require the owner or occupier of the premises concerned, within such period as is specified in the notice and at his or 

her own expense 

(a) to remove the appliance from the premises;  or 

(b) to restore the appliance to its original state; 

as may be appropriate. 

(5) Any person who contravenes subsection (1) or a notice in terms of subsection (4) shall be guilty of an offence and 

liable to a fine not exceeding level six or to imprisonment for a period of six months or to both such fine and such 

imprisonment. 

Chimneys 

15. (1)  The chimney of every air-polluting appliance shall be fifty metres in height or be so designed as to allow adequate 

dispersioni of the pollutants to the satisfaction of the Agency. 

The Agency shall not approve plans or specifications in terms of section 14 unless any chimney of the air-polluting appliance 

that is the subject of the plans or specifications conforms with the requirements of subsection (1). 

The Agency may require the owner or occupier of any premises in or on which an air polluting appliance with a chimney which 

does not conform to the requirements of subsection (1), to install, alter or extend such chimney within a stated period at own 

cost. 

Anyone who contravenes or fails to comply with the provisions of section 15 shall be guilty of an offense and liable to a fine not 

exceeding level six or to imprisonment for a period not exceeding six months or to both such fine and imprisonment. 

 

 

 

 

 

 

                                                           
i The higher the point of discharge and the greater the total heat content of the discharge gases, the more widespread and diluted 

will be the fine particles and gases by the time they reach ground level. 

Under ideal conditions, and so far as gases are concerned, the ground level concentrations from a chimney discharge vary 

directly with the mass rate of emission and inversely with the wind speed and the square of the effective chimney 

height.  Maximum ground level concentrations occur at about 10 to 15 times effective chimney height’s distance downwind.  
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Application for approval of new emitting appliances  

 

Introduction 
Bilboes Holdings (Pvt) Ltd intends on installing a new gold processing plant which will include the installation of 3 new stacks. 

These stacks are for the following processes: 

1. Regeneration Kiln: This unit is an electrically fired rotary kiln which regenerates activated carbon for reuse in the 

carbon in Pulp (CIP) Process.  

2. Electrowinning Cells: This unit recovers gold from the pregnant cyanide, caustic soda solution.  

3. Bag house: This is abatement equipment to control particulate emissions from drying, furnace, dust control and 

laboratory systems. 

In accordance with the Environmental Management Agency Statutory Instrument 72 of 2009 (SI 72 2009) the following 

document includes all the information outlined in the SI to be approved before construction and installation of the new 

equipment can commence. The data used for this application is provisional since the design phase of the plant and process is still 

in progress.  

The closest sensitive receptor is the community to the South West of the Proposed New Plant approximately 2.7 km from 

emissions sources. 

 

The details submitted in this application are outlined by 14 subsection 2 as seen below. 

Included in the submission for approval  

(a) details of any chimneys to be erected, including their height above ground, their discharge diameter, their 

discharge velocity and their exact position;  and 

(b) details of the type of fuel to be used and the fuel consumption of the appliance to be installed, altered or 

extended;  and 

 (c) the height and position of existing buildings on the premises concerned;  and 

(d) the height, position, and use of existing buildings on the premises immediately adjacent to the premises 

concerned. 

 

Overview of the project 
Bilboes current operations include the Isabella, McCays and Bubi mine. The mine operations entail the extraction of gold-

bearing oxide ore by means of conventional open pit mining at the three mines, and then transporting the material for processing 

at the processing area located at Isabella mine. The transported material is sent to a crushing plant prior to being loaded onto 

heap leach pads for irrigation with cyanide to extract the gold. The mining operations at Bubi are currently on care and 

maintenance.  Bilboes are now undertaking a Feasibility Study for the extraction of gold from sulphide ores to be mined at the 

Isabella, McCays and Bubi mines.  In order to process the sulphide ore, extraction of limestone from a nearby deposit and a new 

processing plant would be required; this development will also entail a tailings storage facility.  It is currently proposed that this 

infrastructure would be near the Isabella-McCays complex. In order to facilitate the transport of the mined sulphide ore at the 

Bubi Mine to the new processing plant, a new 30 km haul road would also be constructed between the Bubi operations and the 

proposed location of the new processing plant. An airstrip has also been proposed between Bubi operations and the proposed 

new processing plant. 

 

The western corner of the proposed new plant site is at the co-ordinates 19°26'32.75"S 28°32'57.41"E.  
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Figure 1: Google earth View of Plant Length 

 

 

Figure 2: Google earth view of surrounding areas 

 

  
 

 Figure 3:Proposed Plant Overlay  and surrounding area 
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Figure 4: Proposed Plant Layout Overlay on Google Earth 

 

 

Figure 5: Proposed Plant Layout 
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Proposed Stack Co-ordinates 
Regeneration Kiln Stack 19°26'21.20"S, 28°33'12.50"E 

 

Laboratory, Bag House stack 19°26'26.92"S, 28°33'8.43"E 

 

Electro winning Stack, 19°26'19.29"S, 28°33'15.52"E 

 

Altitudes are all approximately 1151m 

 

1. Regeneration Kiln Stack 
Details 
In accordance with the requirements the details are stated below and can be viewed on the attached drawing. 

A. Details of Chimney to be erected 
1. The Regeneration Kiln stack height above the ground is intended to be 25m. 

2. The discharge diameter is to be 300mm. 

3. Discharge velocity is expected to be approximately 5.89 m/s 

4. GPS co-ordinates of the intended installation 

Additional details 

1. The bulk of the length of the stack has a diameter of 300mm 

2. Sampling points are positioned in the stack 

 

Table 1: GPS co-ordinates 

South East Elevation 

19°26'21.20"S 28°33'12.50"E 1151 

 

B. Details of fuel to be used 
1. Fuel Type: Electrically Fired 

C. Height of existing building on the premises concerned 
1. There are no buildings on the green field site. The highest building is to be less than 15m. 

D. Height of surrounding buildings 
1. No surrounding buildings exist 

 

 

2. Laboratory Baghouse Stack 
Details 
In accordance with the requirements the details are stated below and can be viewed on the attached drawing. 

A. Details of Chimney to be erected 
1. The Laboratory Baghouse Stack height above the ground is intended to be 15m. 

2. The discharge diameter is to be 150mm. 

3. Discharge velocity is expected to be approximately 15.7 m/s 

4. GPS co-ordinates of the intended installation 

Additional details 

1. The bulk of the length of the stack has a diameter of 150mm 

2. Sampling points are positioned in the stack 

 

Table 2: GPS co-ordinates 

South East Elevation 

19°26'21.20"S 28°33'12.50"E 1151 
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B. Details of fuel to be used 
1. Fuel Type: Electrically and diesel fired 

C. Height of existing building on the premises concerned 
1. There are no buildings on the green field site. The highest building is to be less than 15m. 

D. Height of surrounding buildings 
1. No surrounding buildings exist 

 

3. Electro winning Stack 
Details 
In accordance with the requirements the details are stated below and can be viewed on the attached drawing. 

A. Details of Chimney to be erected 
1. The Electro winning stack height above the ground is intended to be 20m. 

2. The discharge diameter is to be 200mm. 

3. Discharge velocity is expected to be approximately 21.22m/s 

4. GPS co-ordinates of the intended installation 

Additional details 

1. The bulk of the length of the stack has a diameter of 200mm 

2. Sampling points are positioned in the stack 

 

Table 3: GPS co-ordinates 

South East Elevation 

19°26'19.29"S 28°33'15.52"E 1151 

 

B. Details of fuel to be used 
1. Fuel Type: Electrically fired (Electrolysis) 

C. Height of existing building on the premises concerned 
1. There are no buildings on the green field site. The highest building is to be less than 15m. 

D. Height of surrounding buildings 
1. No surrounding buildings exist 

 

4. Gold Room Baghouse Stack 
In accordance with the requirements the details are stated below and can be viewed on the attached drawing. 

A. Details of Chimney to be erected 
5. The Gold Room Baghouse Stack height above the ground is intended to be 15m. 

6. The discharge diameter is to be 150mm. 

7. Discharge velocity is expected to be approximately 15.7 m/s 

8. GPS co-ordinates of the intended installation 

Additional details 

3. The bulk of the length of the stack has a diameter of 150mm 

4. Sampling points are positioned in the stack 

 

Table 4: GPS co-ordinates 

South East Elevation 

19°26'19.62"S 28°33'15.22"E 1151 

 

B. Details of fuel to be used 
1. Fuel Type: Electrically fired (Electrolysis) 
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C. Height of existing building on the premises concerned 
1. There are no buildings on the green field site. The highest building is to be less than 15m. 

D. Height of surrounding buildings 
1. No surrounding buildings exist 

 

 

5. Clinic Incinerator Stack 
Details 
In accordance with the requirements the details are stated below and can be viewed on the attached drawing. 

A. Details of Chimney to be erected 
1. The Clinic Incinerator stack height above the ground is intended to be 10m. 

2. The discharge diameter is to be 150mm. 

3. Discharge velocity is expected to be approximately 21.22m/s 

4. Provisional GPS co-ordinates of the intended installation 

Additional details 

1. The bulk of the length of the stack has a diameter of 200mm 

2. Sampling points are positioned in the stack 

 

Table 5: GPS co-ordinates 

South East Elevation 

19°26'15.83"S 28°33'22.32"E 1151 

 

B. Details of fuel to be used 
1. Fuel Type: Electrically fired (Electrolysis) 

C. Height of existing building on the premises concerned 
1. There are no buildings on the green field site. The highest building is to be less than 15m. 

D. Height of surrounding buildings 
1. No surrounding buildings exist 

 

 

 

 

6. Recommendations 
Due to the distance of the sensitive receptors, the local community, from the site, it is recommended that the stacks remain low 

to ensure the pollution fall out occurs over the tailings storage facility and has the lowest possible impact on the local 

community.
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Appendix 1. Regeneration Kiln Ground Level Dispersal (GLD) 
 

 

Figure 6: Kiln Regeneration Stack GLD 
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Appendix 2. Laboratory Baghouse Stack Ground Level Dispersal 
 

 

Figure 7: Baghouse Stack GLD 
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Appendix 3. Electrowinning Stack Ground Level Dispersal 
 

 

Figure 8: Electro winning Stack GLD 
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Appendix 4. Gold Room Baghouse Stack Ground Level Dispersal 
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Appendix 5. Clinic Incinerator Stack Ground level Dispersal 
 

 


