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1.0
 INTRODUCTION

1.1 PURPOSE AND SCOPE OF GUIDELINE

Environmental Impact Assessment (EIA) is a process having the ultimate objective of providing decision makers with an indication of the likely environmental consequences of a proposed activity.


In presenting a clear and comprehensive statement of those components which need to be included in an EIA report for desalination plants, the guideline will not only assist developers and their consultants prepare better quality Environmental Impact Assessment reports but will also ensure that sufficient information is available for a proper assessment and for good decision making.


This guideline is by no means exhaustive. Not all matters outlined in this guideline will be applicable to every proposed development. The EIA report should be tailored to suit the potential impacts of the proposal. Proponents and consultants are advised to also consult other relevant documents such as the National Development Strategy (2004), Planning Policy Guidance by the Ministry of Housing and Lands and relevant regulations and acts (listed at section 1.5) as well as to consult the general guidelines “A Proponent’s Guide to Environmental Impact Assessment” prepared by this Ministry and available on this Ministry’s website http://environment.gov.mu

The proponent checklist presented at Section 4.0 is designed as a method for reviewing the adequacy of the EIA in terms of compliance to the requirements of the EPA 2002 and generally accepted good practice in EIA.

As our understanding and awareness of the environment improve, this guideline will be updated to reflect new ideas or issues.
1.2 PROJECT PROFILE OF STONE CRUSHING PLANT

1.2.1 NEED FOR STONE CRUSHING PLANT IN MAURITIUS

During the past years, Mauritius has undergone rapid development. This has been paralleled by a significant expansion of the construction industry including industrial buildings, hotels, residential houses as well as roads and other infrastructural works. The cyclonic condition of the island has also encouraged people to have concrete houses.

Presently there are around 22 stone crushing plants in operation scattered all over the island. The average tonnage of raw materials crushed daily accounts for 21,550 tons.  In addition, there are around 900 workers directly employed by the 22 stone crushing plants. On average, each plant employs around 30 people.

Following Government’s decision to phase out sand extraction as from October 2001, there is an increase in the demand of basalt sand and this is leading to the opening of new plants.

Stone crushing plants are essential to the construction industry, as they produce the following materials which are required at various stages of construction: 

(a) aggregates of various sizes

(b) concrete blocks

(c) ready mixed  concrete

(d) asphalt  mix for road surfacing

(e) rock-sand ( as a substitute for coral sand which was banned in the year 2001)

1.2.2 PROCESSES INVOLVED IN A STONE CRUSHING PLANT

1.2.2.1 PRE-PROCESSING 
Rock and crushed stone products generally are loosened by drilling and blasting, and then are loaded by a power shovel or front-end loader into large haul trucks that transport the material to the processing operations. Quarried stone normally is delivered to the processing plant by truck, and is dumped into a hoppered feeder, usually a vibrating grizzly type, or onto screens. The feeder or screens separate large boulders from finer rocks that do not require primary crushing, thus reducing the load to the primary crusher. 
1.2.2.2 CRUSHING
(i) Primary Crushing
Jaw, impactor, or gyratory crushers are usually used for initial reduction. The crusher product, normally 7.5 to 30 centimetres (3 to 12 inches) in diameter, and the grizzly throughs (undersize material) are discharged onto a belt conveyer and usually are conveyed to a surge pile for temporary storage, or are sold as coarse aggregates.

(ii) Secondary Crushing
Cone crushers are commonly used for secondary crushing (although impact crushers are sometimes used), which typically reduces material to about 2.5 to 10 centimetres (1 to 4 inches) in diameter. The material (throughs) from the second level of the screen bypasses the secondary crusher because it is sufficiently small for the last crushing step. The output from the secondary crusher and the throughs from the secondary screen are transported by conveyor to the tertiary circuit, which includes a sizing screen and a tertiary crusher.

(iii) Tertiary Crushing

Tertiary crushing is usually performed using cone crushers or other types of impactor crushers.  Oversize material from the top deck of the sizing screen is fed to the tertiary crusher. The tertiary crusher output, which is typically 0.50 to 2.5 centimetres (3/16 to 1 inch) in diameter, is returned to the sizing screen. Some stone crushing plants produce manufactured sand, with a maximum diameter of 0.50 centimetres (3/16 inch).

(iv) Fines Crushing

Oversized material is processed in a cone crusher or a hammer hill (fines crusher) adjusted to produce small diameter material. The output is then returned to the fines screen for resizing.

1.2.2.3 SCREENING
(i) Screening (Primary, Secondary, or Tertiary)

The stone from the surge pile is conveyed to a vibrating inclined screen called the scalping screen. This unit separates oversized rock from the smaller stone. The stone that is too large to pass through the top deck of the scalping screen is processed in a subsequent crusher.

(ii) Fines Screening

Crushed stone from the tertiary sizing screen is sized in a vibrating inclined screen (fines screen) with relatively small meshes.

The following table describes typical stone size classifications that occur as a result of crushing and screening processes:

Typical Size Classifications
Primary crushing:
 
7.5 to 30 centimetres

Secondary crushing:

 2.5 to 10 centimetres

Tertiary crushing:

 0.50 to 2.5 centimetres

Fines screening:

 <0.50 centimetres

1.2.2.4 MATERIAL HANDLING AND STORAGE OPERATIONS
In certain cases, as with concrete aggregate processing, stone washing is required to meet particular end product specifications. Conveyor belts move rocks between the crushing and screening stages.

A typical process flow chart for stone crushing plant is illustrated below.
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Figure 1: Typical process flow chart for stone crushing plant

1.3 NEED FOR EIA 
Any development proposal listed in the First Schedule under Part IV, Section 15(2) of the Environment Protection Act (EPA) 2002 requires an Environmental Impact Assessment (EIA) licence.  In fact, Stone Crushing Plant is mentioned in subsection 52 of the first schedule of EPA 2002. The requirements of an EIA report according to EPA 2002 is at Annex 1.
A proponent applying for an EIA licence shall submit in electronic form and in 15 printed copies of his EIA report and any such additional copies as may reasonably be required by the Director.  Guidelines for submission of EIA reports in soft copy version is at Annex 2.

1.4 REQUIRED EXPERTISE

Depending on the scale of the activity / project, a team of cross-functional professionals with sufficient experience may conduct the EIA for stone crushing plants.
The areas of expertise may include:-

· Environmental fields /process designs/ cleaner production
· Geology / Hydrogeology
· Socio - economics
· Surveying/ Planning
· Civil engineering

1.5 PERTINENT NATIONAL ENVIRONMENTAL REGULATIONS
The following environmental regulations as well as policies and standards need to be consulted amongst others:

· Environment Protection Act 2002 (GN no. 73 of 27 July 2002)

· Fisheries and Marine Resources Act, 1998 (GN no.22 of 1998)

· Rivers and Canals Act, 1863
· Public Health Act (GN no. RL 4/323-24 April 1982)

· Planning and development Act, 2004

· Environment Protection (Collection, Storage, Treatment, Use, Disposal of used oil) Regulations 2005 (GN no. 4 of 2005)

· Refuse Collection Regulations made by relevant Local Authority

· Environment Protection (Drinking Water Standards) Regulations 1996 (GN no. 72 of 22 June 1996)
· Environment Protection (Environmental Standards for Noise) Regulations 1997 (GN no. 17 of 1997)
· Environment Protection (Standards for Air) Regulations 1998 (GN no. 92 of 29 August 1998)

· Environment Protection (Standards for Hazardous waste) Regulations 2001 (GN no. 157 of 2001)
· Environment Protection (Standards of Effluent for use in Irrigation) Regulations 2003 (GN no. 46 of 2003)
· Environment Protection (Standards of Effluent Discharge Permit ) Regulations 2003 (GN no.43 of 2003)

2.0 
FACTORS TO CONSIDER WHEN PREPARING THE EIA REPORT
The outcome of an EIA is a formal document, which presents all the relevant information about the EIA process. Four bodies of information arise from an EIA process: methodology, data, results and conclusions derived from them.  The use of graphical information such as maps, tables and graphs, is an effective way of improving communication. The EIA shall also be accompanied by supported appendices, the baseline study report and the environmental assessment that will provide technical detail on specific issues, assumptions and modeling projections. 

However, the document must also provide a summary level of detail adequate to allow the average reader to make an informed decision on the project.

It is the proponent’s responsibility to identify and address, as fully as possible, the matters relevant to the specific proposal and to comply with the statutory requirements for the preparation of an EIA report. The following factors are important when preparing an EIA report:

· Early Considerations of the Strategic Context
· Early Assessment of Options

· Identifying Issues

· Prioritising Issues

2.1 EARLY CONSIDERATIONS OF THE STRATEGIC CONTEXT
Prior to embarking on a stone crushing plant, a proponent and /or his consultant(s) shall ensure that the proposed development is compatible with the zoning of the site and that relevant clearances including planning clearance, rezoning certificate , lease agreement and clearance from Fire Services, CWA, CEB have been obtained.

· If the undertaking is not in the appropriate zone and in the absence of proof of land ownership/ authorization to use the site for the proposed development, the application will not be considered
· No permit for development shall be granted in respect of an undertaking, unless there is in relation to it an approved preliminary environment report or an EIA licence. 

· Selected sites shall ensure the following buffers:
(i)  At least 1 km from limits of permitted development/settlement boundaries or from the nearest residential building, whichever is closer
(ii)  At least 30 m from any water body as per Rivers and Canals Act (1863)  
· No incompatible development shall be allowed within the 1.0 km radius.  Preference shall be given to proposals for bad neighbour developments which can be clustered to share a buffer zone, as defined in outline scheme.
· Project shall not constitute a visual intrusion in the landscape

· The stone crushing plant shall be preferably located in a depression and high walls shall be erected to mitigate noise pollution.
· Any quarrying site used for providing rock for the stone crushing plant shall be properly reinstated.
· The stone crushing plant shall not be located within a wetland, coastal zone or any other sensitive area, including areas of high landscape value, landscape corridors, and mountain slopes.
· Post-closure measures of the stone crushing plant shall be considered and the site properly rehabilitated.
· In the siting of stone crushing plants, consideration shall be given to transport and associated traffic problems related to these operations.
2.2 EARLY ASSESSMENT OF OPTIONS
The objectives for the undertaking should be developed to fulfil any identified need and should encompass the principles of Sustainable Development (SD).  SD principles should be considered when identifying options for all aspects of the proposal.  All feasible alternatives that could satisfy the objectives of the proposal should be considered.  When weighing up options, the biophysical, economic and social costs and benefits throughout the whole life cycle of the proposal should be considered.  The “do nothing” options should also be included in these considerations.  
2.3 IDENTIFYING ISSUES
The general framework for an EIA is usually a precursor to identify potential environmental issues; the proponent must be able to outline:

· the important characteristics of the project which will determine the scope of the potential impacts

· the proposed site and a preliminary assessment of sensitivity of the site.

If the existing characteristic on the site is changed, then the potential comforts may also change. If at any time changes occur, the scoping process for the EIA should be reviewed.

2.4 PRIORITISING ISSUES
The EIA process should focus attention on the key issues of concern. Not all issues identified will have the same degree of relevance for all proposals. The relative importance placed on different issues will vary from case to case, and is a function of the scale of the development and the sensitivity of the receiving environment. Issues should therefore be prioritized according to their importance in the decision- making process. When prioritising issues, consideration should be given to the potential severity, temporal and spatial extent of any beneficial and adverse effects; their direct impacts as well as any indirect, secondary, tertiary or cumulative impacts; and whether the effects are continuous or intermittent, temporary and reversible or permanent and irreversible.

The outcome of the identification and prioritisation process should result in:

1. a list of all issues with a preliminary estimate of the relative significance of their impacts

2. identification of the key issues

3. an explanation as to why other issues are not considered key.

The EIA should address the key issues as fully as practicable. However the level of analysis should reflect the level of significance of the impacts and their importance on the proposal.
3.0
CONTENTS OF AN EIA FOR STONE CRUSHING PLANT

The EIA on a proposed stone crushing plant shall ensure that all the environmental parameters have been addressed and their consequences recognised and taken into account in the project design.  The EIA report shall not comprise statements of a general nature but instead shall provide substantive and indicative information on the proposed activity, the measures proposed to mitigate all adverse impacts as well as the opportunities for environmental enhancement so as to enable a proper assessment. 

The EIA shall be duly signed and dated by either the proponent or his appointed legal representative and countersigned by the consultant. Under section 85(1) of EPA 2002, any person who submits a false report or submits a report misleading in any material particular or provides false or misleading information shall commit an offence.

The format below provides a guide on the content of an EIA report for proposed stone crushing plant.
3.1 TITLE PAGE
This should contain details of

· the full title under which the EIA has been prepared

· location of project

· the team responsible for the EIA or name(s) of the consultant(s)/consultancy firm.

· the proponent names and signatures

· the date of application
3.2 TABLE OF CONTENTS indicating the different chapters with the respective page numbers
3.3  EXECUTIVE OR NON TECHNICAL SUMMARY
The summary should be concise and give a short overview of the proposal to facilitate understanding of the proposal by the general public. The language used should be simple and non technical.

 It should primarily focus upon key environmental impacts and the proposed mitigating measures and should include a clear map or aerial photograph of the location.

3.4 INTRODUCTION
It should provide background information on the project, the promoters, any experience in similar projects, project cost- benefit analysis, time scale for the development and employment opportunities as well as the technical, economical and environmental features essential to the project.
3.5 SITE AND PROJECT DESCRIPTION
This section should describe the site and project and indicate the justification and rationale underlying the project.
3.5.1 SITE DESCRIPTION
A description should be given in general terms to indicate the nature and broad character of the local environment

· Ownership of land and proof thereof, or lease agreement clearly indicating the owner’s consent to the project ; Land extent

· Present zoning of site as per approved Outline Scheme (obtainable from the Town & Country Planning Board or the local authorities)

· Certified and comprehensive site and location plans drawn to scale (1:2500) with known landmarks as reference points and showing water bodies, wetlands and any other critical habitat, boreholes, residential areas, animal farms and hotels in the surroundings, etc together with aerial photographs
· Site characteristics in terms of site location, landform (topography plan); present and past land use (if known), indication of other similar projects in the surroundings, accessibility to site and width of access roads, existing infrastructures and availability of public utilities, flora and fauna

· Surrounding environment indicating adjacent residential areas / built-up environment , environmentally sensitive areas , watercourses , boreholes, designated sites of interest, other attributes of the area e.g. amenities, recreational and agricultural values, location of risk groups

· Compatibility of land uses and proposed activity within the area
3.5.2 PROJECT DESCRIPTION
This should describe the project and indicate the justification and rationale underlying the project, including:

· The project proponent
· Objective and justification of project 
· Components of the project including raw materials, processes, products, types of pollutants, etc.
· Benefits and disbenefits of the project
· Design, size and scale of the project
· Hours of operation during site preparation, operation and maintenance

· Expected life span of operation; whether permanent or mobile
· Types of machinery to be used on site
· Detailed specification of technology (including details of processing) to be used on site; its maintenance and viability

· Modelling for dust and noise pollution

· Methods of loadings and transportation of materials within the site, access roads, any conveyors and quantities of materials to be processed 

· Location and size of stockpiles

· Quantities and methods of storage of fuels and contingency plan in case of spills

· The system of sediment drains and settling ponds

· Plans and policies with which the project conforms e.g. refuse collection regulations, standards promulgated under the EPA, Wastewater Management Authority guidelines, Rivers and Canals Act, etc.
· Detailed site / layout plan drawn to scale (1:2500) indicating site boundaries (as per title deeds) and showing all structures proposed to be put up on site (including the entire wastewater collection, treatment & disposal system), setbacks and landscaping works etc
· Detailed plans of buildings including elevations, plot coverage and gross floor area
· Extent of land area covered v/s open space.
· Provision of parking facilities ; entrances and exits; Access to public transport
· Detail design, specification and layout of surface drains for storm water disposal indicating its final exit.
· Source, type, generation, collection and disposal of solid waste and sludge (alternative such as reuse and recycling should be considered)
· A specification of requirements with respect to extreme events (cyclones, floods, droughts, etc.)
· Availability of water, other utilities and resources
· Employment opportunities during construction, operation and decommissioning phases

· Capacity building and training of personnel
· Capital investment, operating costs and waste disposal costs
· Rehabilitation plan after closure of plant
3.6 FULL DESCRIPTION OF THE EXISTING ENVIRONMENT
The description should provide details of the environment in the vicinity of the development site and any aspects of the wider environment likely to be affected by the project.  In this regards, topological, physical, visual, meteorological, social, cultural, heritage, economic and aesthetic aspects should be considered.  The relevant descriptions should be elaborated and to serve as a baseline for assessing environmental effects.
3.6.1 ESTABLISHMENT OF BASELINE DATA
· Data source, data collection methodology e.g. survey, matrix or checklist; and results of site investigation

· Any constraints in collection of data or omissions in data collected and proposed remedial measures
· Result of site investigation in form of a geotechnical report including subsurface strata, maximum level of water table and results of a soil percolation test ,trial pits etc 
· Information on the uncertainties and assumptions involved in interpreting or using  results for predictive methods and analytical techniques and a description of gaps in baseline and other data used in the preparation of the EIA report
· Baseline data on prevailing ambient air quality, water quality, background noise, ecological resources and conditions (including existing flora, fauna and habitats, natural features, site sensitivity and ecologically sensitive areas, microclimate, hydrology / hydrogeology, management practices,  etc)
3.7 CLIMATIC CONDITIONS AND ASSOCIATED IMPACTS
Description of the expected environmental conditions at the time of probable project implementation, for example temperature, rainfall, wind direction, wind speed and associated constraints e.g. summer season, rainy season, cyclonic period etc.

3.8 PREDICTED ENVIRONMENTAL IMPACTS AND POTENTIAL MITIGATING MEASURES. 
The conversion of naturally occurring rock into crushed and broken stone products involves a series of distinct yet interdependent physical operations. These include plant process operations (such as crushing, screening, conveying, other material handling, and transfer operations). All are potentially significant sources of particulate emissions. Emission sources may be categorized as either process sources (primary sources) or fugitive dust sources (secondary sources).These stone crushers, though socio-economically an important sector,  create substantial amount of environmental pollution by way of the fugitive emissions from various sources, which adversely affect the ambient air quality and thereby affect the human health.
This part should include impacts during construction, operation phase and decommissioning phase on the following issues: air quality; noise; water quality of existing water bodies; solid and liquid waste management; terrestrial ecology, visual and landscape and energy consumption of the plant. 
The EIA should emphasize the key issues identified during the scoping exercise and indicate why these are felt to be crucial. Lesser impacts should be mentioned but the amount of space devoted to them should be proportional to their perceived importance.  
3.8.1 CONSTRUCTION PHASE 

· Impacts of construction and demolition activities (if any) on the physical environment such as site preparation, removal of vegetation, risk of soil erosion, loss of amenity, levelling and other earthworks to be undertaken

· Frequency, duration and location of intrusive operations

· Transport of raw materials

· Public nuisances in terms of noise, dirt, dust, odours, fumes, visibility , emissions, traffic implications

POTENTIAL MITIGATION MEASURES 
· Proper timing of construction activities 

· Mitigation measures commonly required for construction activities should be incorporated (e.g., construction schedules that minimize impacts on public access and recreation, visual screening, noise buffers, siting away from high resource areas, limited construction zones and corridors, etc.)

· Sediment control measures during construction of plant should be specified

· Architectural design and natural buffers to reduce visual impacts 
· Precautionary measures against risk of soil erosion
3.8.2 OPERATION PHASE
3.8.2.1 IMPACTS UPON THE PHYSICAL ENVIRONMENT
3.8.2.1.1 AIR QUALITY 
Potential sources of air pollution include processing plant, handling, stockpiles, traffic on internal haul roads and transportation operation and mitigating measures to abate dust/air pollution
POTENTIAL MITIGATION MEASURES 
· Locate fixed / mobile processing plant at least 1 km from residential areas

· Locate haul – roads, tips and stockpiles away from sensitive receptors and take   into account  prevailing wind directions

· Layout and construct stockpiles, tips and mounds to minimise dust creation

· Enclose fixed conveyors and processing plant

· Where applicable, provision of dust removal system for the plant

· Use water sprays and mists as dust suppression measures

· Carry out regular maintenance on all plant components
TO MINIMISE WIND-BLOWN DUST:-
· Compact, grade and maintain internal haul – roads

· Plant fast growing trees

· Reduce speeds and limit movement of vehicles

· Spray exposed surfaces e.g. unsurfaced haul roads

STOCKPILES
· Cover or spray stockpiles 

· Use covered (closed or sheeted) vehicles, or spraying, for the transport of dry fine   materials
· Clean-up any accidental spillages on public roads, as soon as such a spillage arises or is notified.
3.8.2.1.2 NOISE
Noise normally emanates from a number of activities and in order to abate noise pollution or reduce the level of noise, issues that need to be considered:-
· Estimate average and maximum hourly, daily and weekly to and from truck movement (including truck types, sites, number per day).

· Average load of rock / stone per movement   

· Hours of operation of plant

· During block making processes, noise emanating from vibration of compacting machine.

· Piping of boulders and rocks into the primary crusher.

· The existing acoustic environment including a statistical breakdown of the meteorological    conditions (predominant wind, temperature, humidity and invention details) and any topographical features which will influence the noise and vibration impacts.

POTENTIAL MITIGATION MEASURES

Mitigation and management measures to control the generation of noise and to ensure compliance with relevant noise standards including details of  noise control measures such as:
· Suppressors or silencers on equipment (size, type and location) or noise shields proposals for instance corrugated iron sheet structures.

· Alternative locations of plant, weight bridges, parking, queuing or truck routes to reduce noise.

· Alternative grading of the load to reduce sharp transition of gradients and reduce the impacts of brakes and gear change noise.

· Management strategies to reduce impacts including truck speed, air brakes.    
3.8.2.1.3 TRANSPORTATION OF RAW MATERIALS AND PRODUCTS AND TRAFFIC IMPLICATIONS
Raw materials need to be transported to the operation site while construction materials need to be transported to the market place. The predominant mode of transport used is road via the use of heavy goods vehicles including trucks. 
· The proponent should clearly describe the daily trip pattern to access (schedule itinerary) the crushing plant and the route should avoid human settlements and public amenities as far as possible.’
POTENTIAL MITIGATION MEASURES
· Consider, where appropriate, alternatives to internal road haulage from excavation to processing plant or depot e.g. conveyors

· Careful design and layout of the site entrance, providing adequate visibility

· Regular maintenance and servicing of vehicles

· Agree on main traffic routes, where appropriate, to avoid sensitive areas and the use of large vehicles in narrow winding roads

· Require drivers and others to use agreed routes

· Use vehicle / wheel washing facilities and sheet vehicles (when transporting dry fine materials), where appropriate

· Provide on site truck parking to avoid queuing of trucks on public road
3.8.2.1.4 SOLID WASTE AND WASTEWATER MANAGEMENT
Stone crushing activities result in a number of waste streams. These may include waste associated with plant / vehicle maintenance and on site wastewater disposal system. The management of waste within stone crushing site has to be addressed:
· Source, type and volume of wastewater generated. Physical, chemical and biological characteristics, method of collection, treatment and disposal (with appropriate design calculations and drawings) of wastewater. 

· Material balance of the activity
· Amount of solid waste produced and mode of disposal.

· Detail design, specification and layout of surface drains for storm water disposal indicating its final exit.
POTENTIAL MITIGATION MEASURES
· Eliminate and minimise the production of waste

· Re-use and recycle unsuitable materials (such as poor quality rock arising from stone crushing activity, and clay / silt materials arising from settlement processes)
· Re-use and recycle rejected products from block making, concrete and asphalt / tar macadam production operations

· Use designated storage areas for particular waste types and ‘authorized’ waste contractors for the collection, re-use and disposal of waste oils, batteries, tyres, domestic waste and scrap metal

· Particular waste materials such as oils, oil filters, batteries, empty oil drums, fluorescent lamps, printer cartridges are classified as hazardous waste materials. These materials should be stored on site in designated areas and collected and recycled or disposed of, by an authorized waste contractor.
3.8.2.1.5 LAND ISSUES
· Impacts on land, boreholes, caverns, rocks 

· Impacts on water table and aquifer and treatment proposed

· Impacts on geology of site  and the likely geological constraints such as geological feature being threatened with destruction , the potential for vegetation growth in soil being compromised 
POTENTIAL MITIGATION MEASURES
· Proper siting

· Colonisation of vegetation to stabilise slopes 

· Sediment control measures
3.8.2.1.6 LANDSCAPING AND VISUAL IMPACTS
· Loss of areas of distinctive landscape character , valued landscapes ( e.g. local beauty spots ) , specific landscape elements ( coastline , woodlands), viewers of the landscape  ( residents , tourists, visitors ) , conservation interest ( archeological sites , historic landscapes , important habitats)

POTENTIAL MITIGATION MEASURES
· Careful siting , planning and design of the development to ensure that it is sympathetic to its surroundings

· Preservation of scenic views and valued features

· Compensation for the loss of landscape resources e.g. mature vegetation by replacing with an equivalent resource e.g. planting new trees

3.8.2.1.7 ENERGY CONSUMPTION OF THE PLANT
Stone crushing activities are large users of energy (fuel and electricity). There are significant environmental and financial benefits from ensuring that the use of energy is optimised. Energy consumption is associated with processing plant (crushing, screening and washing activities), on site and off site vehicles. 

POTENTIAL MITIGATION MEASURES
· Carry out energy efficiency audits

· Identify opportunities and implement appropriate measures for energy use reduction and efficiency e.g. Use of Variable Speed Drives

· Provide regular maintenance for processing plant, pumps, and boilers, etc.

· Use photo sensors to control and optimize use of outside lighting

· Optimise layout and design of internal haulage routes and processing plant

· Use automatic controls to ensure idling or shutdown of plant when not in use.

3.8.2.2 ECOLOGICAL IMPACTS

Ecological impact assessments are concerned with impacts not only on the structural features of the ecosystems (e.g. habitats, species) but also on their functional aspects (e.g. nutrient cycling).

Predicting the ecological impacts of development is one of the most difficult stages in the assessment process due to the complexity of natural systems and the still limited knowledge of how ecosystems function and respond to external changes.

Three main approaches or categories of techniques for ecological evaluation have been identified.

· Systematic approaches are the most frequently used technique and involve an assessment of the characteristics of habitats or ecosystems

· Indicator species approaches rely on the presence (or absence) of particular species, which can be used as surrogate for more complex or comprehensive data

· Inventory approaches are the least used technique and primarily involve producing a classification of the ecological resources under consideration, following which each category can be evaluated.

The EIA Report should include:

· Prediction of the ecological impacts of the proposed development

· Direct losses of habitats, flora and fauna, natural features (Feeding grounds, shelter, breeding sites and areas used during seasonal migration may be lost) , including habitat fragmentation 

· Negative effects on the health of biota including plants , animals and fish

· Threat to rare and endangered species

· Reduction in species diversity or disruption of food webs

· Determining the significance of the ecological impacts. Factors include the timing    

· of the impact, duration and frequency of the impact, timescale within which the    impact is being investigated, spatial scale of an evaluation, the nature conservation value of a species or habitat

· Disturbance of aquatic organisms and aquatic habitats

· Hydrological disturbances – changes in the quality and quantity of surface and groundwater flows

· Changes in the physico-chemical environment.

POTENTIAL MITIGATION MEASURES
· Proper siting of project away from sensitive or protected areas

· Proper timing of construction activities if possible, when valued species are absent

· Use of pollution control equipment and establishment of appropriate working practices   such as the fencing of working areas to reduce disturbance to adjacent habitats

· Proposed restoration programmes e.g. landscaping and rehabilitation proposals and their role in mitigating impacts such as compensatory rehabilitation with indigenous species; provision of new appropriate habitats; opportunities for colonisation habitat restoration, 
· Compensation or enhancement, i.e. to compensate for the adverse effects of the proposals by enhancing the conservation value of non- impacted sites
· Translocation / transplantation of plant and /or animal species to sites not affected by the development
3.8.2.3 IMPACTS ON HUMANS

3.8.2.3.1 SOCIAL IMPACTS
· Impacts on local populations, namely demographic aspects ,displacement of people, labour demands, etc

·  Impacts on social infrastructure namely educational, recreational and health care facilities; transport; waste collection, treatment and disposal facilities; housing; water and power supply; public safety

· Impacts on land use namely conversion of land use from primary agricultural land, etc

3.8.2.3.2 SOCIO CULTURAL AND SOCIO ECONOMIC ISSUES
There may also be social and economic consequences, which could be either positive or negative, arising from development.  Possible effects to be considered in the EIA may include:

· Impact on surrounding land use, including agriculture, for example where loams or garden soils are extracted

· Changes in land values

· Alteration to existing noise levels and visual appearance for local residents

· Alteration to availability and costs of building and construction materials

The economic and social impact of stone crushing industry development should be examined in order to establish the total impact of such development on the environment.  This needs to be done not only in terms of costs, but also in terms of potential benefits of a development.  

ECONOMIC ISSUES TO BE CONSIDERED INCLUDE:
(a) Market demand of proposed material in a local market

i. analysis of supply

ii. future demand for the types of materials

(b) Any additional employment as a result of the proposed development at the site and in the community.

(c) Potential economic impacts as a result of this development on the availability and costs of building or construction materials.

(d) Change in property values

Socio-cultural impacts including adjacent centres of population; current activities carried out by different stakeholders; and recreational use on site.
3.8.2.3.3 IMPACTS ON HUMAN HEALTH AND SAFETY
· Negative effects on human health, well-being or quality of life…………..
· Studies of Health effects and risks resulting from potential exposures to health hazards

· The nature, magnitude and likelihood of exposure should be assessed

· Health and Safety Plan shall be provided to avoid problems such as noise induced deafness and respiratory complications such as silicosis, asthma, TB etc. 
POTENTIAL MITIGATION MEASURES
· Safety measures for personnel , protective equipment as per Health and Safety Regulation

· Medical check up of workers

· Capacity building and training of personnel 
3.8.3 DECOMMISSIONING PHASE

· Information pertaining to the decommissioning of the project at the end of its life cycle and associated impacts, proposed measure to return the site as far as possible to its former state, or rehabilitation measures, sediment control measures
3.8.4 RISK ASSESSMENT

· Frequency and severity of adverse events such as rock spillage, technological failure, natural disasters, etc

· Probability of occurrence, reversibility, catastrophic potential, impacts on humans and the environment
3.8.5 RESIDUAL IMPACTS

The EIA should indicate all unavoidable impacts. These should be justified in terms of benefits of the project and enhancements.

3.8.6 CUMULATIVE AND SYNERGISTIC EFFECTS
· The ability of the natural and social environments to assimilate cumulative stresses placed on them.
· The likelihood of negative synergistic effects from bad neighbourhood activities in the surrounding.
3.9 ENVIRONMENTAL MONITORING PLAN (EMP)
Environmental Monitoring Plan (EMP) should include provisions made for on-site monitoring during site preparation, construction, operation and decommissioning phases; future maintenance requirements; and provision for audit during the operation of the project. The proposed format for EMP is at Annex 3.

3.9.1 IDENTIFICATION OF ANY ADDITIONAL STUDIES NECESSARY TO IMPLEMENT THE MITIGATING MEASURES OR MONITORING AND PROPOSALS RECOMMENDED IN THE EIA REPORT
The proponent should indicate if other studies would be required in due course to monitor effectiveness of proposed mitigative measures.
3.10 IMPLEMENTATION SCHEDULE 

The proponent should provide an implementation schedule for the proposed project which shall include:
· EIA Reference

· Environmental impacts identified

· Recommended mitigation measures

· Objectives of the recommended measures and main concerns to address

· Responsible officer (party to implement the measures)

· Location of the impacts and measures

· Appropriate implementation time and place of the measures

· Requirements or standards for the measure to achieve

· Responsible officer/party to provide feedback to the relevant authorities

3.11 ENHANCEMENT OPPORTUNITIES 
A brief outline should be given of any enhancement works which is planned. This should be distinguished from mitigation measures, which are integral to the project and form part of the proposal. For example upgrading of an access road for the public; participating in environmental upgrading campaigns; providing community services and compensation to affected stakeholders.
3.12 CONSULTATION
3.12.1 PUBLIC CONSULTATION
This section should indicate who has been contacted about the project.  It should include:

· Statutory bodies, environmental and amenity groups and local residents, planters in the region and vicinity who are likely to be affected by the proposed development.

· Means for contacting the public for providing publicity about the project (leaflets, public display, questionnaires, letters, etc.).

· A brief summary of responses of public detailing the areas of concern highlighted and their contribution to the EIA.
3.12.2 CONSULTATION WITH MINISTRIES/ AUTHORITIES 
Proponents and consultants embarking on a stone crushing plant are advised to consult the following Ministries/ Authorities prior to finalising their EIA report:

· Ministry of Housing & Lands

· Ministry of Agriculture, Food Technology & Natural Resources

· Ministry of Public Utilities ( WMA, WRU, CWA)

· Ministry of Public Infrastructure & Land Transport (Road Development Authority)
· Ministry of Local Government and Solid Waste Management
· Ministry of Fisheries

· Ministry of Health & Quality of Life

· Ministry of Industry & Medium Enterprises , F.S & C.A
· Government of Fire Services

· Municipalities/ District Council

3.13 ALTERNATIVES
This section should give an outline of:

· The alternatives to the project

· The “Do Nothing” option – what will be the outcome of not undertaking the project?
· the alternative considered to be the “ most environmentally friendly “ even if this is not the project

· Can the project be undertaken elsewhere?

· Any alternative manner or process in which the undertaking may be carried out so as to cause less harm to the environment.  

· An evaluation of the impacts of each alternative, with clear information on the criteria used to assign significance and for rejecting the alternatives

· The stage in the planning process when they were rejected

3.14 CONCLUSIONS AND SUMMARY OF ENVIRONMENTAL OUTCOMES

Include any irreversible residual impacts, which cannot be mitigated.

3.15 APPENDICES

These should include information, which would cluster the main body of the text, such as plans and maps; species lists; press releases; written responses to the project.

As appropriate, include any additional technical information and description of approaches or methods used to provide conclusions in the EIA report; a full list of reference materials; names and qualifications/expertise of the EIA consultants and experience in preparing pertinent EIA Reports for the previous years.

4.0
PROPONENT CHECKLIST FOR STONE CRUSHING PLANT
1. EIA duly signed by proponent or legal representative__________________________
2. EIA duly signed by consultant who prepared the report_________________________
3. Number and quality of printed  EIA copies submitted (18)______________________
4. Name and Address of Proponent___________________________________________
5. Name, address and qualifications of consultants_______________________________
6. Conformity of soft copy version to proposed guidelines________________________
7. Title page_____________________________________________________________
8. Table of contents_______________________________________________________
9. Executive or non-technical summary_______________________________________
10. Introduction___________________________________________________________
· Background information on project, promoters, any experience in similar projects____________________________________________________________
· Project cost-benefit analysis____________________________________________

· Time scale for development____________________________________________
· Employment opportunities_____________________________________________
· Technical, economical and environmental features of project__________________
11. Site Description________________________________________________________
· Copy of Title deed / Notary’s Certificate / Permission from Owner_____________
· Zoning, land extent___________________________________________________
· Site plan (prepared and signed by land surveyor)___________________________
· Context plan________________________________________________________
· Certified site / location plan to scale _____________________________________
· Known landmarks____________________________________________________
· Surrounding environment______________________________________________
· Number of similar undertakings in the area________________________________
· Compatibility of land uses within the area_________________________________
12. Project Description_____________________________________________________

· Principle , concept and purpose of stone crushing  plant______________________
· Benefits and disbenefits of the project____________________________________
· Design, size and scale of project________________________________________
· Capacity of plant(m3 per day)___________________________________________
· Type of machinery to be used___________________________________________
· Detailed site / layout plan _____________________________________________
· Detailed specification of technology used_________________________________
· Plans policies and regulations with which the project conforms________________
· Detailed plans of buildings_____________________________________________
· Capital investment___________________________________________________
· Provision for utilities_________________________________________________
· Surface drains_______________________________________________________
· Disposal of wastewater________________________________________________
· Disposal of solid waste________________________________________________
· Contingency plan____________________________________________________
·  Rehabilitation plan after closure of plant_________________________________
13. Description of existing environment________________________________________

· Baseline data________________________________________________________
· Detailed bathymetric study of lagoon_____________________________________
· Physical, chemical and biological characteristics of the coastal water___________
14. Climatic conditions and Associated impacts__________________________________

15. Predicted Environmental Impacts and Potential Mitigating measures______________
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ANNEX 1

REQUIREMENTS OF AN EIA REPORT ACCORDING TO EPA 2002
The Environment Protection Act provides a general guide on the contents of an EIA document which shall contain a true statement and description of:

(a) the name and address of the proponent;

(b) the ownership of the undertaking and of the land on which it is being conducted;

(c) the name, address and qualifications of the consultant who prepared the EIA;

(d) the precise location and surroundings of the undertaking, the zoning of the site and the number of similar undertakings in the area;

(e) the principle, concept and purpose of the undertaking;

(f) the direct or indirect effects that the undertaking is likely to have on the environment;

(g) an assessment of the social, economic and cultural effects which the undertaking is likely to have on the people and society;

(h) any actions or measures which the proponent proposes to take to avoid, prevent, change, mitigate or remedy, as far as possible, the likely effects of the undertaking on the environment;

(i) an assessment of the inevitable adverse environmental effects that the undertaking is likely to have on the environment, people and society, where it is implemented in the manner proposed by the proponent;

(j) an accurate assessment of the irreversible and irretrievable commitment of resources which will be involved in the undertaking, where it is implemented in the manner proposed by the proponent;

(k) any alternative manner or process in which the undertaking may be carried out as to cause less harm to the environment;

(l) an environmental monitoring plan;

(m) information pertaining to the decommissioning of the project at the end of its life cycle and associated impacts, proposed measures to return the site as far as possible to its former state, or rehabilitation measures;

(n) in the case of a new infrastructure proposal, an environmental management plan to be implemented during the construction phase; and 

(o) such other information as may be necessary for a proper assessment and review of the potential impact of the undertaking on the environment, people and society.

Furthermore Section 19 states that, the EIA shall contain particulars of the schedule of works undertaken by the proponent and his consultants in the preparation of the EIA, including particulars of any consultation held with the public in the area where the undertaking is to be located.
Section 18 also provides for the EIA to be accompanied by:

(a) satisfactory proof of ownership of the undertaking;

(ii) a site plan prepared and signed by a land surveyor;

(iii) a non-technical summary of the report;

(iv) a certificate issued by a notary expressing his opinion as to the ownership of the land on which the undertaking is to be executed, or where the proponent is not the owner of the land, by a written evidence of the permission of the owner, and a certificate issued by a notary expressing his opinion as to the owner’s title.

On applying for an EIA licence, a proponent shall submit to the Director of Environment an EIA report:

(a) in electronic form, and in 15 printed copies, and such additional copies as may reasonably be required by the Director;

(b) Signed by the proponent or his duly appointed legal representative and countersigned by the consultant who prepared the report.

Furthermore, the Director may request such additional information from the proponent as he thinks necessary.

Any proponent who gives false or misleading information, or fails to disclose any material fact or information in a EIA, shall commit an offence, and shall on a first conviction, be liable to a fine not exceeding 50,000 rupees and to imprisonment for a term not exceeding 2 years.

Any proponent who contravenes section 15(2) shall on a first conviction, be liable to a fine which shall be not less than 50,000 rupees and not more than 100,000 rupees and to imprisonment for a term not exceeding 4 years.

The Director of Environment may serve, or cause to be served, on any person who commences or carries on any development or activity without the relevant licence or permit issued under the EPA 2002 a stop order prohibiting the development or the activity.
ANNEX 2

GUIDELINES FOR SUBMISSION OF EIA REPORTS IN SOFT COPY VERSIONS

INTORDUCTION

Under Section 18 of the New Environment Protection Act 2002 and to allow more transparency, applicants submitting EIA reports should submit same in both hard copy and soft copy versions. The objective of adhering to the specifications, as set down below is to ensure that users can download the EIA reports through the Ministry’s Website in a more user-friendly format. In this connection the Ministry strongly appeals to you for your collaboration and co-operation in this matter.

SPECIFICATIONS OF SOFT COPY VERSION

2.1 The soft copy version of the report, which should be identical to the hard copy version, should be submitted in electronic file preferably on a CD or in WinZip format in floppy disks. 

(a) The document should be broken into its different chapters with each chapter in a separate file. The executive summary also should be treated as a chapter and submitted in a separate file. If a chapter exceeds 50MB, then it should be further broken down into files of less than 50 MB. 

(b) The table of contents also should be submitted in one separate file. All the chapters/headings/appendices listed under the table of contents should have proper naming. This is important to allow the user to know which file he/she is accessing.

(c) The table of contents should provide links to the different chapters including the executive summary and appendices. 

(d) All filenames must:

· be less than 8 characters

· be in small letters

· start with a letter

2.2 The soft copy version should be page numbered, in the same order as the hard copy and should be submitted in any one of the following 2 different formats:
· Html format.

· PDF format
All html files must be in the htm extensions file format. All image files must be in the gif/jpg extension file format.

2.3 The EIA section will open the electronic file in the presence of the applicants in order to ensure that the hard and soft copy versions are absolutely the same. In case the soft copy version does not contain documents, which are present in the hard copy version, the applicants would be called upon to fill in the form as per Appendix 1. Decision to accept or reject the soft copy version would be taken by the EIA Division and the applicants would be informed at a later stage.

The Ministry encourages applicants to submit their soft copy version reports at the time of submission of the EIA reports (hard copy versions) in order to allow timely processing.

	Appendix I


Please indicate which documents are missing from the softcopy version of the EIA report

TITLE OF REPORT: …………………………………………………………………… ………………………..…………………………………………………………………………………………………..…..…………………………………………………………………………………………………………………………………………………………………………………………………..…………………………………………………………………………………………………..…………………………………………………………………………………………………..…………………………………………………………………………………………………..…………………………………………………………………………………………………..………………………………………………………………………………………………………………………………
FULL NAME: …………………………………………………………………………...

DESIGNATION: ………………………………………………………………………..

PHONE: ……………….
FAX: ………………
EMAIL: ………………………….

SIGNATURE: …………………………………………………………………………...

DATE: …………………………………………………………………………………...

	FOR OFFICE USE

Verified by: ………………………………………………………………………………...

Signature: …………………………………………………………………………………..

Date: ………………………………………………………………………………………..


ANNEX 3

Proposed format for an Environmental Monitoring Plan (EMP)
Proposed format for EMP:
1. Site Preparation and implementation phase
· Site characteristics (include plans/photographs/drawings/ showing the project area any environmental sensitive receivers and ambient air/water/sea water qualities)

· Works involved and proposed mitigating measures to prevent negative impacts on water course /road users/immediate neighbours.

· Clauses to be included in contract documents to ensure implementation of proposed mitigating measures.

· Person/s responsible for informing the authorities on the date of commencing works and monitoring the proposed mitigating measures.

· Reporting procedures to the authorities.

2. Operation Phase

· Parameters to be monitored (e.g. effectiveness of the fire fighting provisions, traffic behaviour to and from the desalination plant, effectiveness of measures taken in respect of liquid and solid waste management, measures adopted in respect of energy conservation and waste minimization techniques).

· Monitoring methodology

· Equipment to be used and calibration details

· Monitoring locations and control stations

· Monitoring frequency and duration

· The institutional system by which monitoring data will be collected, collapsed (standards), analysed, interpreted and action taken if necessary to prevent or reduce unwanted impacts

· Contingency plan (in case of emergencies such as uncontrolled discharge of pollutants, fire outbreak, natural calamities)

· Maintenance component including building maintenance, daily and periodical maintenance of the site, setting up of appropriate maintenance teams for treatment plant, standby generator, etc.

· Management structure for maintenance and monitoring.

· Reporting procedures to the authorities.
3. Decommissioning phase

· Works involved and proposed mitigating measures to prevent negative impacts on water course/road users/immediate neighbours.

· Clauses to be included in contract documents to ensure implementation of proposed mitigating measures.

· Person/s responsible for informing the authorities on the date of commencing works and monitoring the proposed mitigating measures.

· Reporting procedures to the authorities.

An EMP should not be taken as a nice piece of paper included in the EIA report to influence positively the decision-maker.  Instead an EMP should be implemented by the proponent, documented in regular reports.  It is proposed that the report resulting from the implementation of an EMP should contain the following:

· An executive summary.

· Basic information on the project including a synopsis of the project organization, management structure (for maintenance and monitoring), and works undertaken during the monitoring works.

· A brief summary on the requirements of the EMP including all parameters monitored; methodology used; environment quality performance/standards limits; environmental mitigating measures as recommended in the EIA report and consent condition imposed in the EIA licence; and environmental requirements in contract documents.

· Status on the implementation of the mitigating measures and pollution control measures.

· Drawings/plans showing the project area, any environmental sensitive receivers and the location of the monitoring and control stations.

· Monitoring results including date, time frequency and duration.

· Presentation of monitored parameters (preferably graphical plots of trends)

· Constraints and any factors which might have affected the monitoring results

· A summary of non-compliance of the environmental quality performance limits.

· A review of the reasons for and the implications of non-compliance including review of pollution sources and working procedures;

· A description of the actions taken in the event of non-compliance and deficiency reporting and any follow-up procedures related to earlier non-compliance;

· A summary record of all complaints received (written or verbal) for each media, including locations and nature of complaints, liaison and consultation undertaken, actions and follow-up procedures taken and summary of complaints;

· A summary record of notification of summons, successful prosecutions for breaches of environmental protection/pollution control legislation, and actions taken to rectify such breaches;

· A forecast of the works programme, impact predictions and monitoring schedule for the next three months; and

· Comments, recommendations and conclusions for the monitoring period.
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The objectives of this guideline are namely:-





To aid in the preparation of reports that are comprehensive in their content and to reduce cost of EIA


To protect the environment from costly and irreversible mistakes


To aid review of the reports


To avoid time delays and cost overruns











The objectives of an EIA are:-





To determine environmental compatibility of the project


To evaluate and select the best project alternative from the options available


To identify and evaluate the significant environmental impacts of the project


To incorporate environmental management plans and monitoring mechanisms


To assess the environmental costs and benefits of the project to the community
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