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document, (ii) is fully accurate and/or complete, or (iii) includes a full descrip-
tion of appropriate action taken by responsible parties in response to infor-
mation about environmental or social issues, if any, raised  therein.   
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Distribution List 
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1.0 PURPOSE 
 


This procedure defines the mechanism for identifying and maintaining current legal and 


other requirements and regulations applicable to the facility, determining how these 


apply to environmental aspects and for maintaining access to up-to-date editions of 


those requirements. 


 


2.0 PRINCIPLE 
 


The scope of this document is to determine the applicable regulations to DHOM and 


developing access to the up-to-date editions of these requirements. 


 
3.0 PROCEDURE 
 
 


3.1 The Environmental Coordinator shall maintain up-to-date register of applicable 
environmental legal and other requirements through the maintenance, access 
and review of the relevant references at least annually.  


  
3.2 The Environmental Coordinator may undertake additional activities as 


appropriate to ensure that all applicable legal and other requirements are 
available. 


 
3.3 Access to, or copies of, all applicable legal and other requirements shall be 


readily available. 
 
3.4 The applicable legal and other requirements to which DHOM subscribe will be 


taken into consideration in establishing, implementing and maintaining 
environmental management system.  


 
3.5 Where possible, further information sources should be specified or provided to 


staff should they need further guidance. Other obligations refer to the formal and 
informal obligations regarding the local community and society at large, including 
voluntary agreements. 


 
3.6 The Cross Functional team shall perform compliance audits to ensure that the 


organization is complying all legal and other requirements to which the 
organization subscribes to on an annual basis.  
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4.0 NOTIFICATIONS AND RECORDS 


 


The Environmental coordinator will be responsible for management/handling of 


notification requirements to concerned parties. This record will be kept at least for 3 


years.  


 


5.0 VALIDITY 


 This procedure will be reviewed at least once in two years.  


6.0 ATTACHMENT 


None 
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Issue Number Description of Change Effective date 


O First Issue 15/01/2012 


   


   


   


   


   


Reference and Definitions 


Reference No. Title 


DHOM/ENV/002   
Environmental Aspects, Objectives and Targets, and 
Management Programs  


 


DHOM/ENV/005   Environmental Management System Management Review 


DHOM/ENV/006   Emergency Preparedness and Response 


DHOM/ENV/007   Environmental Regulations and Other Requirements 


DHOM/ENV/008   Environmental Review of Projects 


DHOM/ENV/009   Agency Approvals 


DHOM/ENV/011   Contractor Control 


DHOM/ENV/012   Environmental Document Control 


DHOM/ENV/014   Environmental Training and Awareness 


 


External Communications: written or electronic 
correspondence, telephone conversations and oral discussion or 
meetings with anyone external to the company. 


  


Distribution List 


Department Copy No. Recipient  Department Copy No. Recipient 


Operations   
Manager / 
Chemist/ SCE  


    


Maintenance  Manager     


HSE  Manager     
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1.0 PURPOSE 
 


This procedure defines the process for: 


a) Internal environmental communications/awareness within the facility. 
b) Determining if there is requirement to externally communicate environmental 


aspects.  
c) In case of external communication, such as with regulatory authorities and the 


public/local community groups, documenting the communication. . 
 
2.0 PRINICIPLE 


 
The scope of this document is to define the process for communicating environmental 


aspects to the internal and external parties. 


 
3.0 PROCEDURE 
 


3.1 Internal Communications/Awareness 
 


Internal environmental communications shall be implemented to ensure the 
awareness of the following;  
 


3.1.1. the environmental management system; 
3.1.2. the importance of conformance with the environmental policy, 


procedures and system; 
3.1.3. the potential consequences of system non-conformances; 
3.1.4. individual roles and responsibilities in achieving conformance with 


procedures, including emergency preparedness and response; and 
3.1.5. the significant environmental aspects associated with work activities 


and the environmental benefits of improved personal performance. 
 


3.2 Internal environmental communications may be accomplished by the use of: 
 


3.2.1 Notice boards 
3.2.2 Awareness training of facility personnel, as appropriate in line with job 


function 
3.2.3 Environmental training of relevant job functions, as appropriate (see 


environmental procedure DHOM/ENV/018 Environmental Training and 
Awareness) 


3.2.4 Newsletters 
3.2.5 Electronic notes 
3.2.6 Team meetings and meeting minutes 
3.2.7 Management reviews and meeting minutes 
3.2.8 Corrective Action Requests 
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3.3 External Communications 
 


 
3.3.1 External communications concerning the environmental aspects of the 


facility should be directed to the General Manager or designee. 
 


3.3.2 The Environmental Management Representative or Environmental 
Coordinator (with the consultation of General Manager) is responsible 
for responding to inquiries from interested parties and regulatory 
agencies. 
 


3.3.3 The General Manager or designee will be responsible  for sending 
current copies of the environmental policy to interested parties. These 
requests will be documented on the Communication Worksheet. 
 


3.3.4 The General Manager in consultation with the Environmental 
Management Representative is responsible for responding to media 
communications. 
 


3.3.5 The Environmental Management Representative or designee is 
responsible for determining the need for and preparation of any 
notification to regulatory agencies such as environmental agencies, 
banks and government bodies on an as needed basis. 


 


3.4  General Rules 
 


3.4.1 CFT members and Area or Department Managers shall maintain their 
own internal communication records. 


 
3.4.2 The Environmental Management Representative shall maintain 


records of external environmental communication with interested 
parties and the media. 
 


3.4.3 The Environmental Coordinator shall maintain records of external 
environmental communication with regulatory agencies 


 


3.4.4 The Cross Functional Team member representing the affected area, 
in coordination with the Environmental Management Representative 
shall handle communication of environmental issues from employees 
to the Facility/Plant Management Team. This communication shall be 
documented. 
 


3.4.5 The Area or Department Manager or designee shall handle 
communication of changes to legal & other requirements to 
employees. These communications shall be documented. 
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4.0 NOTIFICATIONS AND RECORDS 
 


Notifications and records shall be carried out as described in the section 3.4 of this 


document. These records shall be kept at least for 3 years. 


5.0 VALIDITY 
 


This procedure will be reviewed at least once in two years.  


 


6.0 ATTACHMENT 
 


 None 
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Environmental review projects 
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Issue Number Description of Change Effective date 


O First Issue 15/01/2012 


   


   


   


   


   


   


   


   


   


Reference and Definitions 


Reference No. Title 


DHOM/ENV/002   
Environmental Aspects, Objectives and Targets, and 
Management Programs  


 


  


  


Distribution List 


Department Copy No. Recipient  Department Copy No. Recipient 


Operations   
Manager / 
Chemist/ SCE  


    


Maintenance  Manager     


HSE  Manager     
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1.0 PURPOSE 
 
 


This procedure defines the method for identifying and evaluating the environmental 


issues of new projects at the facility to: 


 
a) ensure that appropriate consideration is given to environmental issues prior to 


project approval and funding; 
 
b) ensure that new environmental aspects generated by projects are identified and 


their significance evaluated; and, 
 
c) provide a mechanism for the amendment of environmental management 


system elements and programs, where relevant, to ensure that the 
environmental management system applies to such projects. 


 


2.0 PRINCIPLE 
 


The scope of this document is to look the new projects with respect to impact on the 


environment. 


3.0 PROCEDURE 
 


3.1 Areas/departments will initiate Project Appropriation Requests when the need 
for project funding becomes apparent. 


 


3.2 The initiating area/department or designee shall identify and evaluate 
environmental issues associated with the project. A summary of this evaluation 
shall be documented on a Project Environmental Checklist form added to the 
Appropriation Request. This process may be undertaken in liaison with the 
Environmental Coordinator (or other competent individual) and shall include an 
identification of environmental aspects, and requirements for obtaining 
approvals from environmental regulatory agencies if applicable. 


 


3.3 The initiating area/department shall submit Appropriation Request and 
completed Project Environmental Check List for review to the Environmental 
Management Representative. 


 


3.4 The Environmental Management Representative, or designee, shall review the 
proposed project to ensure that all relevant environmental issues have been 
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identified, and if incomplete shall return the Appropriation Request and Project 
Environmental Checklist to the initiating area/department for alteration. 


 


3.5 The Environmental Management Representative, or designee, shall review the 
environmental aspects of the project, considering their significance in line with 
DHOM/ENV/002. 


 


3.6 Following appropriated review, the Environmental Management Representative 
or designee may approve the project by returning the Appropriation Request to 
the initiating area/department for further processing. If a project is not 
acceptable, the initiating area/department will coordinate any necessary actions 
to satisfy concerns identified.  The initiating area/department in conjunction with 
the Environmental Management Representative or designee will coordinate any 
necessary prevention, mitigation or control activities associated with the project. 


 


General Rules 
 
1. The Cross Functional Team per DHOM/ENV/002 shall evaluate   


environmental aspects associated with projects for significance. 
 
2. The Facility/Plant Management Team will approve changes to the 


Environmental Management System resulting from an environmental review of 
a project. 


 


4.0 NOTIFICATIONS AND RECORDS 
 


EMR will be responsible for management/handling of notification requirements to 


concerned parties. This record will be kept at least for 3 years. 


5.0 VALIDITY 
 


This procedure will be reviewed at least once in two years.  


6.0 ATTACHMENT 
 


None 
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Issue Number Description of Change Effective date 


O First Issue 01/05/2012 


   


   


   


   


   


   


   


   


   


   


Reference and Definitions 


Reference No. Title 


 


Method Statement: a written statement prepared by a contractor 
which outlines the work to be undertaken and the method(s) for 
minimizing and managing environmental impacts. The method 
statement includes an assessment of the environmental issues 
associated with specified work activities and measures necessary to 
minimize environmental impacts. 


  


  


Distribution List 


Department 
Copy 
No. 


Recipient  Department Copy No. Recipient 


Operations   
Manager / Chemist / 
SCE 


    


Maintenance  Manager     


HSE  Manager     
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1.0 PURPOSE 
 


This procedure defines the process for controlling the environmental aspects of on-


site contractors (if applicable) and their sub-contractors at the facility. 


2.0 PRINCIPLE 
 
The scope of this document is to describe the process for controlling environmental 


aspects of DHOM site contractors and their sub-contractors. 


 
3.0 PROCEDURE 
 


3.1 A cross Functional Team led by the EMR or designee will develop a process 
to obtain and review contractor method statements. 


 


3.2 To be qualified as DHOM contractor or supplier the following activities shall be 
carried out: 


 
3.2.1 On site evaluation or audit where applicable, and as per need 


arises. 
3.2.2 Requiring to submit and review as necessary the following 


documents: 
 


a. ISO 14001 Certificate (where applicable) 
b. Environmental Compliance Certificate 
c. Permit to operate 
d. List of Pollution Control equipment or devices 
e. Business Registration for Legal and other requirements concerns 
f. Environmental Procedures or Methods 
g. Other Relevant Environmental permits 


 


3.3 The need for contractor services is identified and a request for a Contractor 
Method Statement is prepared by the initiating activity. 


 
3.4 Information related to contractor on-site activities shall be documented by the 


contractor using a Contractor Method Statement. 
 
3.5 Completed contractor method statement forms will be submitted to the initiating 


activity. The EMR or designee will evaluate method statements to identify 
potential environmental issues and concerns. 


 


3.6 Prior to on-site work, contractors shall: 
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3.6.1 Be provided with information and documents to ensure their awareness of 
the facilities Environmental Management System and their conformance 
to it. 


 
3.6.2 Submit a completed Contractor Method Statement to the initiating activity. 


 


3.7 On-site contractors shall conform to the facilities Environmental Management 
System, and to all applicable legal and other requirements. 


 


3.8 Contractors shall maintain records as specified by the environmental 


management system and by contract requirements. 


  
  General Rules 


Contractors shall ensure their on-site staff is aware of environmental 
management system requirements. 


 
 


4.0 NOTIFICATIONS AND RECORDS 
 


EMR will be responsible for management/handling of notification 
requirements to concerned parties. This record will be kept at least for 3 
years. 


 


5.0 VALIDITY 
 


This procedure will be reviewed at least once in two years.  
 


6.0 ATTACHMENT 
 
None 
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Issue Number Description of Change Effective date 


O First Issue 01/05/2012 


   


   


   


   


   


   


   


   


   


   


Reference and Definitions 


Reference No. Title 


DHOM/ENV/002   Environmental Aspects, Objectives and Targets and Programs 


DHOM/ENV/007   Environmental Regulations and Other Requirements 


DHOM/ENV/008   Environmental Review of Projects 


DHOM/ENV/010   Environmental Communication 


 


Regulatory Agency: governmental unit delegated authority for 
implementing regulations related to ambient air quality, waste 
management and /or water discharge quality. 
Process: materials, activities, equipment associated with 
operations. 
Permit: Permit licenses, certification or other authorizations 
issued by a governmental regulatory body. 


  


Distribution List 
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Recipient  Department Copy No. Recipient 
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1.0 PURPOSE 
 


This procedure describes the method to be implemented to secure approval from 


regulatory agencies for processes and activities at the facility affecting air emission, 


waste management or water discharges (if applicable), as well as the method for 


other environmental approvals. 


2.0 PRINCIPLE 
 
The scope of this document is to outline the procedure to be adopted for obtaining 


approvals from the regulating agencies if applicable.  


 


3.0 PROCEDURE 
 
 


3.1 Where operations are identified as potentially requiring environmental permits, 
the Environmental Coordinator shall coordinate the investigation and permitting 
process through the use of an informal “permit team” comprising of at least the 
Environmental Coordinator and as appropriate, a representative from the facility 
function responsible for the operation concerned. 


 


3.2 All communications in connection with permits, and specifically those with the 
relevant regulatory agencies, shall be undertaken in conformance with 
DHOM/ENV/010. 


 


3.3 The “permit team” shall develop a strategy to secure permits in concurrence with 
existing operational timing plans. The Environmental Management 
Representative (EMR) is responsible for timely communicating issues to the 
Plant Management Team. 


 


3.4 The Environmental Coordinator shall coordinate the preparation, submission and 
negotiation of permit applications, operating through the “permit team”.  Permits 
obtained shall be reviewed to ensure that they adequately cover the operation(s) 
concerned. 


 


3.5 The “permit team” will review the terms and conditions in new permits and 
modify or establish operational controls necessary to ensure compliance with the 
permit. 
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4.0 NOTIFICATIONS AND RECORDS 
 
Environmental Coordinator will be responsible for management/handling of 
notification requirements to concerned parties. This record will be kept at least 
for 3 years. 


 
5.0 VALIDATION 


 
This procedure will be reviewed at least once in two years.  


 
6.0 ATTACHMENT 
 


 None  
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Issue Number Description of Change Effective date 


O First Issue 15/01/2012 


   


   


Reference and Definitions 


Reference No. Title 


DHOM/ENV/001   Formatting Environmental Procedures, Work Instructions 
and Forms. 


  


 Document – When information is placed on a medium it 
becomes a document.  The term can refer to paper or 
electronic media. For purposes of this program, documents 
include permits, plans, procedures and other information or 
guidance that governs or impacts facility environmental 
activities. 
 
Record - A record is  a document containing objective 
evidence which shows how well activities are being 
performed or what kind of results are being achieved.  A 
record always documents what has happened in the past.  
Records can include completed inspection forms, training 
sign-in sheets, agency correspondence, and test reports. 
 


  


Distribution List 


Department 
Copy 
No. 


Recipient  Department Copy No. Recipient 


Operations  Manager/Chemist/SCE     


Maintenance  Manager     


HSE  Manager     
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1.0 PURPOSE 
 


This procedure defines the mechanism for controlling Environmental Management 


System documents. The purpose of this procedure is to ensure that those personnel 


requiring access to Environmental Management System documents have the most 


up-to-date issues and are aware of the document control process. 


 


2.0 PRINCIPLE 
   


The scope of this document is to keep the EMS documents system updated and ensuring 


easy access to those requiring it. 


3.0 PROCEDURE 
 


3.1 The Environmental Management representative or designee shall be 
responsible for coordinating, developing, issuing and controlling environmental 
management documents. Documents will be reviewed for adequacy prior to 
release. 


 
3.2 Procedures shall be in the format specified by environmental procedure 


DHOM/ENV/001.  
 
3.3 The Environmental Management representative or designee shall maintain a 


master set of EMS documents. 
 
3.4 Each area or department or designee should maintain a list of, or have access 


to, all EMS documents relevant to their area/department, as applicable. 
 
3.5 Relevant documents are available at the locations where they are needed and 


shall remain legible and identifiable. 
 
3.6 Personnel ensure current versions are available and used. 
 
3.7 The Cross-Functional Team or designee shall update, review and approve 


changes to EMS documents. 
 
3.8 All controlled documents shall be marked with the words “Controlled Document” 
 
3.9  Controlled versions of EMS documents may be placed on the computer system 


for access by area or department personnel. 
 
3.10   All controlled documents issued by the Environmental Management 


Representative or designee shall be reordered on Master Document List. 
 
3.11  The Environmental Management representative or designee shall: 
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3.12  Provide notice to affected personnel to ensure they are aware of the new or 
revised document; and 


 
3.13  Issue controlled copies of those documents to appropriate personnel. 
 
3.14  This procedure is primarily intended for management of environmental 


documents.  However, at the discretion of the facility it can be used to manage 
record retention (if so, the facility should also attach a record storage index) and 
can be expanded to include non-environmental documents and/or records. 


 
3.15  Implementation of this procedure is coordinated by the facility’s Environmental 


Management Representative, or the Environmental Committee if one exists. 
 


3.16  All the documents that require control will be identified. To ensure all applicable 
limits (content, frequency, etc.) are defined, identify the applicable regulatory or 
policy basis.  Documents include, but are not limited to, those falling into the 
following general categories: 


 
1. EMS Program Documents 
2. Training and Awareness 
3. Operational Controls 
4. Measuring and Monitoring 
5. Emergency Preparedness and Response 


 
3.17   Assign an update frequency, and responsible individual(s) or position(s) to 


each document.  The responsible individual(s) will review the document as 
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Executive Summary 


WSP Environment and Energy has been commissioned by a Consortium consisting of GDF Suez Energy and 
Aljomaih Holding Co. Ltd. to provide a Social and Environmental Assessment for the proposed Riyadh Independent 
Power project in the Kingdom of Saudi Arabia.  


The project will entail be a combined cycle power plant that will utilise both gas and steam turbine. The primary fuel 
type is natural gas, which will be supplied by Saudi Aramco through a nearby gas pipeline. Arabian Super Light oil 
will be used as a back-up fuel, in the event of interruptions of gas supply to the plant.  


The total net capacity of the plant will be 1,729 MW. The proposed site lies approximately 125 km to the west of the 
city of Riyadh, the capital of Saudi Arabia. The Project Commercial Operation Date will be the 20th March 2013.  


The following component studies were undertaken as part of the delivery of the Social and Environmental 
Assessment, the key findings of which are summarised within this executive summary:  


 Air quality; 


 Water resources and wastewater; 


 Soils and geology; 


 Noise and vibration; 


 Solid and hazardous waste management; 


 Socio-economic issues; 


 Terrestrial ecology; 


 Traffic and transportation; 


 Landscape and visual; and 


 Cultural and archaeology. 


The Social and Environmental Assessment has been developed in accordance with relevant national legislation, 
together with the appropriate standards from the World Bank Group/International Finance Corporation, Equator 
Principles; the Export-Import Bank of America and international best practice.  


It should be noted that the air quality and noise study will require updating once baseline monitoring data is available 
(the monitoring regime was still underway at the time of writing this report). Addendums will be issued in the near 
future to incorporate the findings of the baseline assessments.  


Air Quality 


The impact of the proposed project on local air quality has been assessed.  A complex dispersion model (Breeze 
Aermod) was used to predict ground level concentrations of NO2, SO2, CO and PM10 at various receptor locations.  
Operating conditions representing the plant operating at both full load and according to the estimated annual 
operating profile were modelled for the assessment.  The annual operating profile was based on the anticipated 
power demand of the plant across a year.  Concentrations were predicted for the plant operating on both natural gas 
and oil as well as during the Early Power Period starting on 1st May 2012. 
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The results of the dispersion modelling indicate that under continuous maximum operating conditions (all turbines 
gas-fired at 100% load), no exceedences of the Saudi or World Bank Air Quality Standards for the pollutants 
considered, for all averaging periods, are predicted to occur.  This represents a worse-case scenario and the impact 
is unlikely to be as great as predicted for these operating conditions, particularly for the annual and 24-hour mean 
concentrations.  The key pollutant is NO2 because the predicted ground level concentrations for this pollutant are the 
greatest proportion of the relevant standards.   


The highest predicted annual and 24-hour mean NO2 concentrations for the proposed project operating according to 
the estimated annual operating profile are all considerably lower than those predicted for the maximum operating 
conditions scenario.  The highest predicted hourly mean NO2 concentration is the same as predicted for the 
maximum operating conditions when the plant would be operating at full load. 


The results of the dispersion modelling showed that the greatest ground level impact as a result of NOx emissions 
from the proposed plant occurs with the plant operating on Arabian Super Light oil with all seven turbines operating at 
100%.  Under these conditions, predicted 24-hour mean NO2 concentrations exceeded the World Bank standards.  
However, operation of the plant at this level is only likely to occur during the period of the year when power demand 
is at its highest (July/August) and the highest predicted short-term concentrations occur in December.  The probability 
of the gas supply to the plant being interrupted when demand is at a peak and the worse-case meteorological 
conditions occurring during the short period of time back-up fuel fired operation would occur is minimal.  The 
predicted maximum 24-hour mean NO2 concentrations for the plant operating on back-up fuel at the level the plant 
would be expected in December (4 turbines) is lower, but still exceeds the standards by a small amount.  However, it 
should be noted that a gas interruption is much less likely in winter (due to less demand for gas in Saudi Arabia) and, 
if required to dispatch on oil, it would only be for a very limited period. 


No exceedences of the standards for SO2, CO or PM10 were predicted to occur under any of the operational 
scenarios considered.  The maximum predicted process contribution for the other pollutants is very low relative to the 
standards and consequently the potential for exceedences of any of the relevant standards is negligible. 


The maximum predicted concentrations for all pollutants occur within the site in close proximity to the southern 
boundary, in areas where the general public would not have access to or remain over the relevant averaging period.  
All the maximum pollutant concentrations predicted at the sensitive receptor locations considered in the surrounding 
area (up to 20 km away from the plant) were well below the maximum predicted concentrations referred to above. 


Potential Total Pollutant Concentrations 


Local air quality data is currently not available; however, assumptions regarding background concentrations based on 
the difference between the predicted concentration and the relevant standards can be made.  For pollutants other 
than NO2 that were assessed, the predicted process contribution is very low relative to the respective standards for 
all averaging periods and operating scenarios; therefore, background concentrations in the vicinity of the site, when 
combined with the process contribution, would not give rise to any exceedences of the relevant air quality standards. 


With respect to NO2 (the key pollutant in terms of impact), even assuming a highly conservative annual background 
concentration (30 µg/m3 NO2), the total predicted environmental concentration for all averaging periods would not 
exceed the relevant standards, under all operating scenarios and averaging times, with the exception of 24-hour 
mean NO2 concentrations when firing on back-up fuel. The results of modelling of fuel firing conditions show a small 
exceedence of the 24-hour standard is predicted to occur during the winter period (December).  However, as 
described above, gas interruption is much less likely in winter (due to less demand for gas) and, if required to 
dispatch on oil, it would only be for a very limited period.  In addition, an exceedence is only predicted to occur on 
one day over the December/January period, with the next highest predicted 24-hour mean concentrations all below 
50% of the standards.  Therefore, exceedence of the standards is extremely unlikely to occur. 


The results of the short-term monitoring programme currently being undertaken at the site and surrounding areas will 
be submitted as an addendum to the air quality assessment once the NO2 and SO2 monitoring data becomes 
available. 
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The air quality assessment also considered the potential for impacts during the construction phase of the project; 
including dust (PM10) emissions from the site and construction activities and exhaust emissions from vehicles. During 
construction, concentrations of PM10 in the locality will be elevated however, as the magnitude of these releases is 
relatively small compared to total dust, any effects resulting from them are likely to be of only minor negative to 
negligible significance. In regard to vehicular emissions, there are few receptor locations in close proximity to the 
routes affected by construction traffic, and the level of construction traffic will not be significant. It should however be 
noted that this assessment is based on there being adequate implementation of the dust and traffic management 
measures outlined in the Construction Environmental Management Plan.    


Water Resources and Wastewater 


All water required for the construction phase will be brought to the site by water tankers (trucks). This will include 
potable water (for drinking, washing and other general uses) and non-potable water (for construction processes, dust 
suppression etc.).  Sanitary wastewater produced during the construction phase will be stored on site for removal by 
wastewater tankers to one of the Riyadh wastewater treatment facilities. There will be no direct discharge of 
wastewater on site during the construction phase.  


The service water for the project will be treated wastewater which will be transported from the Al Muzahimiyah 
receiving point of the National Water Company. This in itself is a major mitigating factor when assessing the impact of 
the project on Riyadh’s already stressed water resources. In addition, water consumption for the power plant is 
minimized and cooling of the plant is foreseen by air cooled condensers. 


Under normal operating conditions (gas fired), a maximum of 2,000 m3/day of service water will be required when 
evaporative cooling is on (which is expected about 1,400 hours per year) and a maximum of 250 m3/day when it is 
off. The maximum service water requirement of 10,000 m3/day is only required during oil-fired operations.  


Due to the plant being located inland, the treatment and disposal of reverse osmosis concentrate (brine) is a key 
issue. The brine will be discharged to an evaporation pond. Evaporation ponds are used to concentrate the brine 
eventually causing precipitation of salt crystals as the solubility limit is reached. The resulting salts will need to be 
collected and disposed of accordingly.  


In order to ensure the potential impacts associated with this option are controlled, the design of this pond will ensure 
that there is no leakage and adequate freeboard to ensure no overflow under worst case operational and 
environmental conditions.  


The evaporation pond will be suitably lined to ensure no contamination of the underlying soils. The design of the 
lining and the requirement for leak monitoring and collection will be determined during the detailed design phase 
based on a review of risks associated with leaching.   


Other than the disposal of the brine, the Social and Environmental Assessment further details the mitigation 
measures that are required to be implemented in relation to the generation and disposal of waste oils from the 
various plant processes; the generation of treated sanitary wastewater effluent and sludge; storm water generation 
and management; and the increased pressure on local water resources due to an increase in water demand.  With 
appropriate mitigation measures, all residual impacts for these areas are thought to be of negligible significance. 


The construction impacts that have been identified within the Social and Environmental Assessment are those that, 
with good on site and off site environmental management practices, can be relatively easily avoided or mitigated.  
The detailed Construction Environmental Management Plan details these management measures. Following their 
implementation the residual impacts are considered to be of negligible to minor significance and therefore are 
considered acceptable.  


The residual operational impacts related to the project are considered to be of negligible to minor significance with 
the implementation of the mitigation measures stated above and are therefore considered acceptable.  


 


 


 







 


Social & Environmental Assessment 


12361119 


Riyadh PP11 Independent Power Project 


Kingdom of Saudi Arabia


iv


 


Noise and Vibration 


The potential noise and vibration impacts arising as a result of the proposed development were investigated with 
reference to World Bank Standards, and Request for Proposal requirements, as well as the relevant 
British/International Standards. The assessment detailed the existing baseline noise levels together with 
assessments of the suitability of the application site for residential and other development. For both the construction 
and operational phases of the proposed development, assessment of the potential impact on people has been made. 
Where appropriate, during both the construction and the operation of the proposed development, mitigation 
measures are specified that will minimise any noise or vibration impact.  


Please note that at the time of writing, a baseline noise study was being carried out the results of which, therefore, 
will be incorporated in an addendum to this report. However, due to the absence of noise sources in the vicinity of the 
project site it is not unreasonable to estimate the noise levels are very low. The nearest major road is the 505 
highway which lies approximately 25 km east of the site. Due to the large distances to the nearest noise sources and 
noise sensitive receptors it is estimated that background noise levels will be below 30 dB and will be predominantly 
made up of noise from natural sources such as wind.  


Operational and construction noise from the project site has not been calculated at the nearest permanent dwellings 
in Dhurma due to the scale of the separation (58 km) as, at this distance, the attenuation from geometric spreading 
only is greater than 100 dB. During all construction activities the overall noise effect is unlikely to be significant 
beyond 200 m from the main work site.  Construction traffic has the potential to give rise to a moderate impact in the 
town of Dhurma if construction heavy goods vehicle movements are significant.  Measures to minimise construction 
noise and vibration levels from the proposed development have been specified, both within the Social and 
Environmental Assessment and the Construction Environmental Management Plan. 


Noise and vibration effects from the operation and traffic associated with the operation will be negligible.  Appropriate 
measures to mitigate noise at the project boundary have been identified. During the detailed design and construction 
phase of the scheme, regard will be given to these mitigation measures and, where appropriate, such measures will 
be adopted. This will ensure satisfactory internal and external noise levels at dwellings proposed on the application 
site. 


Soils & Geology 


This section of the Social and Environmental Assessment considered the potential contamination issues associated 
with both the construction and operational phases of the development, and provides appropriate pollution control best 
practice measures which are carried through into the Construction and Environmental Management Plan and 
framework Operation Environmental Management Plan.  


The subject site consists largely of undeveloped and mainly undisturbed ground, parts of which have previously been 
used for arable crop production, although these uses are no longer active. However, some anthropogenic potential 
sources of contamination on site were identified during the site reconnaissance conducted in 2009, associated with 
the former agricultural uses, but these are considered to be of limited risk. A Phase II intrusive investigation is 
therefore not considered necessary at this stage. However, intrusive investigations will need to be enacted if 
additional significant pollutant sources or contaminations are identified prior to or during the site preparation works. 
As a number of minor abandoned structures exist on site, an asbestos survey may be required and, if this is the case, 
would need to be undertaken by a competent specialist. 


During the construction and operation of the project, there is potential for workers to come into contact with 
contaminated land and hazardous materials, including asbestos, as well as the potential for leaks and spills to 
adversely effect the wider environment. The Construction and Environmental Management Plan has been developed 
such that any future risks can be identified and ameliorated by careful and pertinent management; whilst also 
reducing the likelihood of any future environmental and/or social impacts. 
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No above or below ground storage tank tanks were identified during the site reconnaissance, however, very localised 
potential soil contamination sources were observed across the site. These were mainly associated with oil spillages 
around decommissioned generator platforms and pump wells, both certainly associated with historical agricultural 
activities on the subject site. In addition to abandoned agricultural buildings, some other waste streams were 
identified during the site reconnaissance, including: empty chemical/fuel drums, disused cars, light plastic packaging, 
concrete structures.  


The aquifer is reported to be 400 meters below ground level, and no permanent surface water has been identified. In 
addition, no human activities were reported on the subject site and its surroundings, although a number of areas are 
currently used for camel ranching, primarily located to the north of the proposed site. The closest of these is 
approximately 400 metres away although the camels may currently be allowed to move across the project site to 
forage. It is likely that these camel ranching activities are mobile. During the construction phase, future site workers 
as well as other people who might work in the vicinity of the site may be adversely affected by the presence of any 
contaminants. 


The assessment considered the potential for impacts upon soil and geology arising from the construction phase of 
the project. These include the following: 


 The potential for construction workers to come into contact with contaminated soils and hazardous materials; 


 The potential for the incidental release of hazardous emissions to land during the various construction activities 
resulting in contamination of the surface and sub-surface soils; 


 Aqueous effluents including sanitary wastewater from temporary construction facilities, washing down, dust 
damping activities and concrete work may lead to the contamination of soil and potentially surface water 


The implementation of a detailed Construction Environmental Management Plan for the construction phase of the 
development will ensure that appropriate measures are implemented to minimise these potential risks from 
contamination to the workforce and the environment during the construction phase resulting in an acceptable 
residual impact. 


During operation of the plant the key contamination issues are associated with potential leaks and spills associated 
with the plant operations and storage of hazardous materials on-site. The materials with potential to cause 
contamination include: fuels (such as associated with diesel generator operation); oils (such as associated with the 
maintenance and repair of equipment); lubricants (such as those associated with plant equipment maintenance and 
repair): and chemicals. 


The adoption of good on-site working and storage practices and the implementation of suitable control measures and 
on-site training and emergency preparedness will ensure that the potential contamination is of minor negative 
significance, however the removal of any existing contamination at the site is considered to represent a positive 
impact. 


The Operation Environmental Management Plan will contain the key operating procedures that are to be 
implemented at the project to prevent contamination to the ground and surface water following rain events.  


Social and Economic Assessment  


It is generally thought that the development of the project will have a positive impact on the local economy, 
particularly in terms of local job creation, and if the mitigation measures detailed in the Social and Environmental 
Assessment and the Construction Environmental Management Plan are followed.  This is particularly pertinent within 
Dhurma since it is recognised that there has been a significant migration of the local community to Riyadh where 
there have historically been more job opportunities. The proposed project would therefore represent a positive 
employment option which may draw prospective residents back to the region.   


There are several key economic benefits that are thought likely to be derived from the proposed project: 


 Creation of temporary and permanent jobs during the construction and operational phases of the proposed 
development (between 500 – 4,500 workers are expected to be directly employed each month throughout the 
construction phase of the proposed facility, depending upon the construction requirements and phasing of the 
project); 
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 The potential for the extent of labour and supplier contracts let locally during the construction phase and the 
capital cost of the redevelopment; and; 


 The potential for indirect increased local spending from the incoming workforce in terms of, for example, 
accommodation rental in Dhurma. 


With regards to the workers accommodation, it is imperative that interested parties adhere to the stipulations of both 
this Social and Environmental Assessment and those contained within the Construction Environmental Management 
Plan, to ensure a high standard of accommodation.  


Terrestrial Ecology 


The terrestrial portion of the site is deemed to be of low sensitivity with low species diversity which do not generally 
provide the basis for significant concern.  The site is located on the western side of the Tuwaiq Escarpment, an 800 
km long narrow limestone plateau. The surface substrate is of a sandy gravel nature.  


The project site supports very limited plant and animal species.  A total of four plant species were recorded on site, 
including Citrullus colocynthis (Desert Squash), Calotropis procera (Sodom’s Apple), Rhazya stricta (Dogbane family) 
and Tamarix aphylla (Tamarisk). Only one species of bird was observed on site, namely the crested lark (Galerida 
cristata). Other observations included the tracks of small rodents and reptiles as well as a burrow with rodent 
droppings.  


Waste Management 


The potential impacts that may arise from waste generated during the construction and operational phases were 
identified, together with good practice measures for the storage, transfer and disposal of waste arising from the 
development.  


The Social and Environmental Assessment details the opportunities for implementing waste mitigation measures for 
the potential impacts arising during each phase of the development so as to ensure that such measures are 
consistent with international best practice and standards, such as those standards specifically relating to wastes 
generated by thermal power plants. Currently the site is not in use and therefore no waste is currently generated 
within the project boundary or surrounding environs. However, the site visit illustrated that evidence does exist of 
previous site activities and/or fly tipping. The majority of the waste items identified during the site visit were deemed 
to be inert or non-hazardous; however some hazardous wastes or materials of unknown origin were identified.  The 
potential also exists for asbestos containing materials to be present amongst the waste materials on site and such an 
area of concern may require further investigation.  


Traffic & Transportation 


A desk based assessment, review of the Request for Proposals and information provided by the Consortium, 
including the Traffic Control and Fire Prevention Plan has been undertaken in order to determine the baseline data of 
the different means of transport and to confirm the transportation requirements for the proposed development, where 
specified. In addition, a site visit undertaken in August 2009 provided first hand experience of the local road network 
and other modes of transport which will be relevant to the construction and operational phases of the project.  


The project site is situated approximately 25 km from the Dhurma-Marat Highway (Road No. 505), which is a two lane 
highway approximately 8m in width.  The closest large town is Dhurma. The project site will be accessed via a tarmac 
road to be constructed as part of the project leading from Road No. 505.  


Access to the project site is currently via an unpaved track originating from Road No. 505.  During a site visit 
undertaken in August 2009, it was observed that significant upgrading of the junction between Road No. 505 and the 
track leading to the project site was underway.  


Due to the isolated nature of the project site, the main sensitive receptor is considered to be Road No. 505.  In 
addition, the local road network in and surrounding Dhurma may also represent a sensitive receptor, particularly in 
relation to the transport of construction materials and wastes to and from the site.  This receptor has been assessed 
as of low sensitivity.  
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The development and implementation of the Traffic Plan by the Engineering, Procurement and Construction 
Contractors is the most important mitigation measure in regard to traffic. Adherence to the guidelines and 
recommendations set out within the Traffic Plan will ensure that all construction related traffic impacts are minimised 
as far as possible, thus reducing the likelihood of any detrimental effects occurring, both in terms of the environment 
and employees and the members of the public. 


Archaeology & Cultural 


It is understood that Dhurma, was first recorded in the 7th Century and was then known as Qarma or Garma.  At this 
time, the settlement was a small village and considered important as a significant gateway to the region of Wadi 
Hanifah and was subject to significant clashes and military campaigns.  Following an unsettled history, the town is 
now relatively small, with the majority of the population having moved to Riyadh.  


No specific cultural heritage or archaeological information relating to the immediate environs of the project site was 
available at the time of writing. A site survey undertaken in August 2009 indicated that there is no above ground 
evidence of former communities at this location or features or artefacts of cultural or archaeological sensitivity.  


Landscape & Visual 


The proposed site is located in a remote and isolated desert landscape, which represents little or no visual amenity.  
As no sensitive receptors were identified during our research, the landscape and visual impacts have been assessed 
as negligible throughout both the construction and operational phases. 


Environmental Management Plans 


A comprehensive Construction Environmental Management Plan and framework Operational Environmental 
Management Plan have been drawn up as part of the Social and Environmental Assessment. It is essential that the 
Construction Environmental Management Plan is fully implemented during the construction activities, including site 
preparation, and that the Operational Environmental Management Plan is further developed into a comprehensive 
management plan. 


Conclusions  


The key findings of this Social and Environmental Assessment Report are as follows:   


1. There are no primary environmental or social issues on the project, all the impacts can be considered 
secondary in nature and extent; 


2. There are no critical-level environmental or social impacts or fatal flaws in the project proposals that would 
suggest that the project should not proceed. It is, however, acknowledged that the final decision and approval 
for the project lies with Presidency of Meteorology and Environment and the international financial agencies; 


3. Mitigation measures must be implemented in accordance with the Construction Environmental Management 
Plan as these have a material impact on the significance ratings outlined in Chapter 5 of this report. 


4. An Operational Environmental Management Plan should be compiled in advance of the operational phase of 
the project to ensure continual improvement in the environmental and social performance of the project. 


Recommendations 


Arising of this Social and Environmental Assessment, WSP recommends the following: 


 Continuous emission monitoring must be implemented to monitor the air quality performance of the plant;  


 The reverse osmosis brine evaporation pond must be a properly engineered and lined facility to prevent soil and 
groundwater contamination over the lifespan of the plant; 


 An asbestos survey should be undertaken on structures on site to determine whether there is any risk to 
construction workers during the construction phase; 


 Any localised soil contamination (from defunct filling areas) must be remediated prior to the commencement of the  
construction phase; 
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 The permanent worker accommodation must either be located off-site or constructed with high performance 
acoustic double glazing to provide a suitable internal noise environment during the operational phase; 


 Periodic noise monitoring should be undertaken during the construction and operational phases to ensure that 
permissible noise levels are maintained; 


 The project has the potential to result in a number of significant, positive social and economic impacts, including:   


- A boost to the local labour market 


- Job opportunities in Dhurma e.g. support staff, professionals and possibly labour 


- Support to the local supply chain through the procurement of local goods and services etc. 


- Secure power supply for the region.  


The procurement and tendering processes of the Engineering, Procurement and Construction Contractor and 
project Company must, wherever possible, enhance these benefits and encourage local economic opportunities. 


 Appropriate community engagement measures and/or programmes should be implemented during the operational 
phase to ensure that open communication is encouraged and formal grievance procedures are maintained; and 


 Landscaping in-and-around the site should, where possible, enhance the landscape and amenity value of the 
area.  
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1 Introduction 


1.1 BACKGROUND 


WSP Environment and Energy (WSP) has been commissioned by a Consortium consisting of GDF Suez Energy and 
Aljomaih Holding Co. Ltd. to provide a Social and Environmental Assessment (SEA) of the proposed Riyadh PP11 
Independent Power Project (IPP), which would be located 125 km to the west of Riyadh in the Kingdom of Saudi 
Arabia (KSA).  


On June 30th 2009, the Saudi Electric Company (SEC) (a joint stock company owned by the Saudi Government that is 
responsible for the production, transmission and distribution of the majority of KSA’s power requirements), issued a 
Request for Proposals for the development of a new greenfield power plant on a build-own-operate basis (BOO). This 
project is referred to as the Riyadh IPP. 


The Riyadh IPP will be combined cycle power plant that will utilise both gas and steam turbine technology in a 
Combined Heat and Power facility. The primary fuel type is natural gas, which will be supplied by Saudi Aramco 
through a nearby gas pipeline. Arabian Super-Light oil (ASL) will be used as a back-up fuel, in the event of 
interruptions of gas supply to the plant. The total net capacity of the Riyadh IPP will be 1,729 MW. 


 


1.2 THE SCOPE OF WORK FOR THE SEA 


1.2.1 Scoping Phase 


SEAs typically consist of two main phases, namely the Scoping and Impact Assessment Phase. WSP completed the 
Scoping Phase as part of the pre-bid work on this project.  


The Scoping Phase identifies the social and environmental issues that are likely to be of most importance, and 
eliminates (‘scopes out’) those that are of relatively little concern. In this way, the Impact Assessment Phase can focus 
on the more significant issues, thus optimising the use of time and resources. 


The Scoping Phase was prepared according to the local environmental and social requirements set out by the KSA 
environmental regulator, the Presidency of Meteorology and the Environment (PME). In addition, and in accordance 
with international best practice, the Scoping Study covered: 


 The identification of the key environmental constraints and opportunities; 


 The ‘scoping’ out of any issues unlikely to be significant; 


 The identification of relevant local, national and international environmental standards and legal requirements; 


 The identification of relevant environmental planning policies; 


 The identification of the existing facilities and other proposals for the area which may conflict with the proposals; 


 The identification and evaluation of the baseline environmental conditions in the area to provide a basis for 
assessing the incremental impact of the development including existing pollution levels and nuisances; 


 The determination of the key social and economic issues to be covered in the SEA; 


 Establishment of assessment criteria for each of the environmental issues; 


 The identification of areas where data required for the study was lacking or insufficient; 


 The identification of further required studies, modelling, investigations and environmental assessment for the study 
areas; 


 The identification of any additional regulatory approval and government policies that need to be addressed; and 
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 The establishment of the requirements for the collection of baseline and other information and establishing the 
Terms of Reference for the SEA. 


 


The key findings from the Scoping Phase related to the categorisation of the impacts, as follows:  


 Air quality impacts were identified as the only potential primary issue. 


 The following impacts were regarded as secondary issues 


– Water Resources and Wastewater Management 


– Contamination 


– Noise and Vibration 


– Solid and Hazardous Waste 


– Terrestrial Ecology 


– Socio-Economic Issues 


– Transport and Infrastructure 


– Landscape and Visual 


– Cultural and Archaeology 


 


The Scoping Phase recommended that the Impact Assessment Phase should further evaluate the impacts related to 
the Riyadh IPP and that the framework for the Construction and Operation Environmental Management Plans 
(framework CEMP and OEMP) should be developed in this phase. 
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1.2.2 Impact Assessment Phase 


Table 1 below outlines our approach to the Impact Assessment Phase of the SEA on the Riyadh IPP project. 


Table 1.  Assessment Methodology for the issues in the SEA 
  


Issues Assessment Methodology 


Air Quality  Baseline 


– Diffusion tubes were installed over an eight week period in order to establish the 


background ground level concentrations of key pollutants (SO2 and NOx). 


 Construction Assessment 


– An assessment of on and offsite construction related impacts was undertaken based on the 


proposed construction methodologies. 


 Operational Assessment 


– In relation to stack emissions, an Air Dispersion Modelling Study was undertaken in order 


to demonstrate compliance with the relevant national and international air quality 


standards/guidelines. 


Water Resources and 


Wastewater  


 Baseline  


– Existing water resources, wastewater collection and treatment systems were considered. 


This included an assessment of the local groundwater and available potable and service 


water. 


 Construction Assessment 


– The proposed methodology for the management and disposal of wastewater from the 


construction phase was assessed against local and international standards and best 


practice. 


 Operational Assessment 


– The proposed methodology for the management and disposal (and potential reuse) of 


wastewater from the operational phase was assessed against local and international 


standards and best practice. 


Soil and Geology  Baseline  


– The findings of site visits and site investigation reports have been summarised. 


 Construction Assessment 


– Potential soil and groundwater contamination risks associated with the construction phase 


have been identified and suitable management measures recommended. 


 Operational Assessment 


– Sources of potential contamination during the operational phase of the project have been 


identified and suitable management measures recommended. 
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Issues Assessment Methodology 


Noise and Vibration  Baseline 


– A baseline environmental noise study was carried out in order to understand the existing 


noise climate on site. 


 Construction Assessment 


– The likely noise impacts during the construction phase have been predicted at existing 


noise sensitive receptors based on the construction methodology and likely equipment to 


be used. 


 Operational Assessment 


– The assessment of operational phase impacts was based on the ambient noise distribution 


report developed by the Engineering, Procurement, Construction (EPC) Contractor 


(Hyundai Heavy Industries – HHI). This report was reviewed by WSP specialists and the 


relevant components incorporated into this report. 


Waste Management  Baseline 


– A review of the existing waste management issues and facilities within the surrounding 


area was undertaken.  


 Construction Assessment 


– The assessment was based on an estimate of the types and quantities of waste that will be 


generated during the construction phase. 


 Operational Assessment 


– The assessment was based on an estimate of the types and quantities of waste that will be 


generated during the operational phase. 


Terrestrial Ecology  Baseline 


– A terrestrial ecology survey was undertaken for the site and surrounding area. This study 


was supported by a review of available literature. 


 Construction Assessment 


– Potential impacts within the footprint of the proposed works were quantified and an 


assessment of impact upon the surrounding area was undertaken. 


 Operational Assessment 


– The impacts on the surrounding terrestrial environment, associated with such issues as air 


quality, noise and lighting, were assessed. 


– Potential positive impacts associated with facility landscaping were identified and 


assessed. 
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Issues Assessment Methodology 


Social Assessment  Baseline 


– A social and economic profile was created based on a review of available background 


information and statistics. 


 Construction Assessment 


– An assessment of potential positive and negative issues associated with the construction 


phase was undertaken. 


 Operational Assessment 


– An assessment of potential positive and negative issues associated with the operations 


phase was undertaken.  


Transportation  Baseline 


– The existing transport and infrastructure system has been summarised. 


 Construction Assessment 


– Impacts on the surrounding road network and other infrastructure during the construction 


phase was assessed 


– WSP reviewed plans for the management of construction related traffic and provided 


further mitigation measures where necessary.  


 Operational Assessment 


– Any potential impacts on transport and infrastructure during operation were identified and 


assessed. 


Landscape and 


Visual 


 Baseline 


– This assessment included the identification of significant viewpoints and assessed the 


landscape character and value. 


 Construction Assessment 


– An assessment of the impacts of the construction phase was undertaken.  


 Operational Assessment  


– An assessment of the impacts of the operational phase was undertaken. 


Cultural, Heritage and 


Archaeology 


 Baseline 


– The findings of a site walkover have been detailed. 


 Construction Assessment 


– The risk of damaging buried archaeological remains during construction has been 


assessed. 


 Operational Assessment 


– The risk of damaging buried archaeological remains during the operational phase has been 


assessed. 
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A number of specialist studies were undertaken during the course of the SEA. These are described in further detail 
below.  


Specialist Study 1: Air Baseline Study 


In order to establish baseline air quality conditions around the site, WSP monitored Oxides of Nitrogen (NOx) and SO2 
levels by placing diffusion tubes at five locations over an eight week period. Accordingly, baseline air quality 
conditions were surveyed around the site and at the closest sensitive receptor sites. The tubes were sent to an 
internationally accredited laboratory for testing and reporting.  


Specialist Study 2: Air Dispersion Study 


WSP undertook atmospheric dispersion modelling (using Breeze AERMOD version 7) of estimated emissions from 
the Riyadh IPP to predict ground level concentrations for the plant.  The modelling utilised three years of hourly 
sequential meteorological data from the nearest observation station where data suitable for input to the dispersion 
model has been recorded. 


Ground level concentrations were predicted for the pollutants typically associated with fossil fuel combustion (namely 
NOx, NO2, CO, SO2 and PM10). Under normal operating conditions, when the primary fuel source is natural gas, the 
key air pollutant is likely to be NO2. However, the Riyadh IPP is being designed so that the GTs can operate during 
limited periods on ASL (for periods where there is an interruption in the gas supply) during which emissions of SO2 
and PM10 are also likely to be more significant. Emergency or abnormal operating conditions such as this were 
confirmed through consultation with the Client or Client’s agent prior to commencing the modelling. 


The averaging period for the predicted concentrations for each of the pollutants and scenarios was based on the likely 
duration of the operating conditions covered by each scenario and the relevant national and international air quality 
standards. 


Specialist Study 3: Noise Baseline  


Noise measurements were undertaken at the site to establish the existing ambient noise levels affecting both the site 
itself and the closest noise-sensitive receptors. Multiple locations were surveyed.  


In the absence of local legislation and guidance, all noise measurements were carried out using sound level meters 
compliant with Type 1 specification, as set out in BS EN 61672-1: 2003: “Electroacoustics. Sound Level Meters. 
Specifications”. 


Assessment of the likely noise levels at existing sensitive receptors during the construction of the proposed 
development were undertaken in accordance with ISO 9613 prediction methodology (utilizing the CadnaA noise 
mapping suite) and BS 5228 (2009) “Noise and vibration control on construction and open sites”.  Noise and vibration 
from activities such as groundwork preparation, piling, revetment and compaction, backfilling, grading, temporary road 
access, utilities and infrastructure phases and construction of units were predicted where sufficient information was 
available. 


An Ambient Noise Distribution Report was compiled by Hyundai Heavy Industries (HHI), which demonstrates 
compliance with the required noise levels at the site boundary. This study was used by WSP to evaluate the noise 
emissions from various elements of the plant.  


Where appropriate and feasible, noise mitigation measures were identified and described. CEMP requirements were 
established following the above studies with appropriate construction procedures identified. Furthermore an 
appropriate noise and (where relevant) vibration monitoring strategy has been designed. 


Specialist Study 4: Stakeholder Consultation 


The Saudi Arabian culture and Government Departments are not generally receptive to the idea of stakeholder 
engagement.  This may be related to the fact that it is unfamiliar to them or that it is not formally required in KSA Law. 
On this particular project, SEC has requested that any consultation on the project be undertaken by them, through 
official channels. For example, PME has been consulted on the project and advised that the SEA was being 
completed and the report would be submitted to them for their formal consideration and approval.  







 
 


Social & Environmental Assessment 


12361119 


Riyadh Independent Power Project 


Kingdom of Saudi Arabia


7


 


Given these constraints, WSP were not in a position to undertake further stakeholder consultation. However, this is 
not considered to be a significant issue because the site is very remote and the closest human activity is a very small, 
active farm some 13 kilometres away. The closest residential community is 58 kilometres away and would not be 
directly affected by either the construction or operation of the plant. As such, the number of stakeholders that could be 
consulted would be extremely limited. It has also been assumed that SEC have consulted with all the relevant 
Government Departments on this project. 


The SEA document will also be placed on the United States Export-Import Bank (US EXIM) website for a total of 30 
days for stakeholder comment. This will be an opportunity for any interested and/or affected party to review the 
document and provide comment. 


Assessment of Potential Impacts 


Following collection of baseline data and enumeration of the existing background environment, WSP assessed the 
potential for environmental, social and economic impacts to occur. This included the identification of:  


 Temporary, reversible and permanent impacts; 


 Short and long term impacts; and 


 Adverse and beneficial impacts.  


 Mitigation Measures 


Following on from the assessment of the potential social and environmental impacts related to the project, WSP 
identified potential mitigation measures to reduce the severity of the impacts, as follows:  


 Identify proposed mitigation measures for adverse impacts; and 


 Identify and discuss further mitigation measures, or modifications to the proposed measures to meet 
environmental and performance standards and to ensure compliance with applicable legislation.  


Assessment of Residual Effects 


This stage considered the potential impacts of the Riyadh IPP following the implementation of mitigation measures 
identified previously within the SEA. The residual impacts will then be identified, including:  


 Temporary, reversible and permanent impacts;  


 Cumulative impacts; 


 Short and long term impacts; and 


 Adverse and beneficial impacts.  


Comprehensive Construction Environmental Management Plan (CEMP) 


WSP has included a comprehensive CEMP as part of the SEA submission. 


The CEMP can be viewed as a stand-alone document that is designed to provide bespoke environmental and social 
management prescriptions for the Riyadh IPP project and project site. It has specifically been developed in line with 
the findings of the SEA (e.g. in terms of mitigation measures).  


Where relevant, the CEMP has incorporated any pertinent standards and/or guidelines contained within the 
Performance Standards developed by the International Finance Corporation (IFC). It has also incorporated 
appropriate information from HHI’s Health, Safety and Environmental (HSE) management plan.  


Where any gaps exist in the availability of appropriate standards and regulations, the CEMP has referenced pertinent 
international best practice. 


The CEMP covers both environmental and social elements. Schedules for on-going auditing/monitoring have been 
included to aid the practical implementation of the CEMP measures.   







 
 


Social & Environmental Assessment 


12361119 


Riyadh Independent Power Project 


Kingdom of Saudi Arabia


8


 


Framework Operational Environmental Management Plan (OEMP) 


An OEMP can typically be defined as an environmental management tool that is used to ensure that undue or 
reasonably avoidable adverse impacts of the operations of a project are prevented and that the positive benefits of the 
project are enhanced.  


An OEMP will be developed to implement pollution control and best practice measures that may be adopted during 
the operational phase of the Riyadh IPP project, in order to avoid, minimise, or offset likely impacts associated with 
the operational phase of the project.  


The OEMP will provide the Project Company with: 


 A clear statement of environmental performance objectives for each environmental aspect; 


 Information on how to avoid and minimise environmental impacts; and 


 Suggested best practice environmental measures to meet the overall performance objectives. 


In order to respond to these requirements, the OEMP documentation will include: 


 Identification of the environmental statutory and other obligations which the Company are required to fulfil, 
including: licences, permits, agreements required from authorities and other stakeholders; 


 Strategies for managing the main environmental impacts including, for example, land and ground water 
contamination, solid waste, noise emission, ambient air quality, transport, terrestrial ecology; 


 Necessary steps in order to ensure compliance with all procedural and physical control measures; and 


 Sampling strategies and monitoring, inspection and testing all relevant activities which are important to the 
environmental performance of the project during its operational phase. 


The OEMP should consider, as mentioned previously, the environmental actions required during the operational 
phase of the project. There is potential for this to be undertaken via implementing a controlled informal system or 
through a formal certified environmental management system e.g. ISO14001. If effectively implemented, this 
sequential methodology Plan-Do-Check-Act will lead to continual environmental improvement 


An appropriate environmental management structure should be planned and agreed between all operating parties and 
the relevant regulatory authorities. The structure should allow for the effective implementation of the Environmental 
Management System and the appropriate interaction with regulatory authorities. 


Due regard should be paid by the Operation & Maintenance (O&M) contractor to the building of relationships with 
regulators including the establishment of points of contact for planned monitoring and environmental assessment. 
These contacts will be useful to assist in developing a trusting and productive partnership that generates tangible 
benefits for environmental management. 


The O&M contractor must look to involve relevant stakeholders in the development and implementation of this 
environmental management system. 
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1.3 PROJECT TEAM 


The project team comprised the following key managers, environmental and social science experts from WSP, 
together with specialist sub-consultants. The key project team members are shown in Table 2, below: 


 


Table 2.  Project Team 
 


Name Responsibility Area of Expertise 
Brent Ridgard Project Director EIA/SEA 
Edward Crowley Project Manager EIA/SEA/CEMP/Water Management 
Matthew Steadman Jones Internal Review EIA/Ecological Assessment/SEA/CEMP 
Jane Kennedy Specialist Terrestrial Ecology/EIA 
Paul Schwarz Specialist Acoustics, Vibration & Noise 
Anna Blackwell Specialist Social Assessment/EIA 
Morgan Perret Specialist Geo-Environmental; CEMP/OEMP 
Paul Day Specialist Atmospheric Emissions & Modelling 
Richard Davidson Specialist Waste Management 


 


1.4 STRUCTURE OF THE REPORT 


This SEA Report is structured as follows: 


 Chapter 1 – Introduction 


 Chapter 2 –   Project Description; 


 Chapter 3 –  Legal Framework & Standards 


 Chapter 4  –  Project Site Overview; 


 Chapter 5  –  Assessment Methodology; 


 Chapter 6  –  Air Quality; 


 Chapter 7  –  Water Resources and Wastewater; 


 Chapter 8  –  Soil and Geology; 


 Chapter 9  –  Noise and Vibration; 


 Chapter 10  –  Waste Management; 


 Chapter 11  –  Terrestrial Ecology; 


 Chapter 12  –  Social Assessment; 


 Chapter 13  –  Transportation; 


 Chapter 14  –  Landscape and Visual; 


 Chapter 15  –  Cultural Heritage and Archaeology; 


 Chapter 16  –  Impact Assessment Tables; and 


 Chapter 17  –  Conclusions and Recommendations. 


 


The CEMP and framework OEMP are presented as standalone reports within Appendix C and D respectively.
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2 Project Description 


2.1 LOCATION 


The Riyadh IPP is a new facility and not an extension of, or upgrade to, an existing power facility. The nearest town is 
Dhruma, which is approximately 58 km away and the distance from the site to the intersection of the Dhruma-Marat 
main road is approximately 23 km. The location of the allocated project site is shown in Figure 1 below.  


The allocated site is approximately 2.0 km by 1.3 km i.e. 260 ha in size.  


 


 


 


Project site


Riyadh


Dhruma 


 
 


Figure 1.  A map showing the location of the project site 
 


2.2 PROJECT SCHEDULING 


Construction of the plant (and associated facilities) is scheduled to begin no later than May 2010 with the Early 
Power Commercial Operation Date, Initial Commercial Operation Date (ICOD) and the Project Commercial 
Operation Date (PCOD) scheduled as shown in Table 3 below. 


 
Table 3.  Key project dates 


  Power Export Primary Fuel 


Early Power COD 01 May 2012 614.7 MW Gas 


ICOD 15 October 2012 787.7 MW Gas 


PCOD 20 March 2013 1729 MW* Gas 


*PCOD under the EPC contract. The PCOD under the PPA may be on 1 May 2013 with a third early power period (with 


1729 MW Net Dependable Capacity) running from 20 March to 1 May 2013 
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2.3 PROJECT OWNERSHIP AND FINANCING STRUCTURE 


The Riyadh IPP will be implemented on a BOO basis with the consortium of GdF Suez and Aljomaih taking up a 
50% share of the Project Company (Dhuruma Electricity Company) and the remaining 50% to be initially held by 
SEC. 


Following PCOD, the consortium will sell its entire power capacity and output to SEC under a 20-year Power 
Purchase Agreement (PPA). The consortium will be responsible for the operation and maintenance of the IPP over 
this 20 year period. Operation and maintenance will be contracted to an O&M contractor.  


SEC estimates the total project cost to be in the region of US$ 2 billion. The consortium is required to finance the total 
project cost and to achieve financial close by the 31st of May 2010. In the RFP documents, it is envisaged that the 
consortium will secure funding from a combination of: 


 Third-party senior debt, including: 


– Commercial bank financing from local, regional and international banks 


– Export credit agency financing 


– Islamic financing 


– Capital markets issuance 


 Shareholder funding. 


 


2.4 BASIC DESIGN REQUIREMENTS FOR THE RIYADH IPP 


The Riyadh IPP will be designed, manufactured and configured in such a way that it will produce high efficiency, 
availability and reliability with minimum power production costs. 


All parts of the plant will be suitable for continuous operation at maximum output as well as part loads. These outputs 
must also be maintained under the anticipated transient operating conditions, climatic conditions particular to the site 
and environmental pollution restrictions (see Table 4 and Table 5 below for the design climatic conditions and 
reference site conditions). 


The electrical capacity of the plant will be based on gas and steam turbine technology, with corresponding heat 
recovery steam generators (HRSG’s). 


The RFP document further stipulates: 
 
 The power plant must be capable of following the daily and seasonal demand profile of the network. The minimum 


power output may be requested during the winter period. For reasons of maintaining transmission grid stability (in 
case of forced outage of any single unit), the maximum loss of power must be limited to 700 MW at reference site 
conditions. 


 The power generation must be dispatched within the technical limits between 20% and 100% of the Contracted 
Capacity (CC). 


 With backup fuel-firing, the output of the plant must be as high as possible. The net dependable power capacity 
must not be less than 90% of the CC. 


 The plant must be designed and operated so that the maximum acceptable flue gas emission values are met, at all 
site conditions, within the technical limits for dispatch, and throughout the terms of the PPA.  


 Full compliance with the specified conditions of the admissible air pollution limits is required within 60-100% of the 
gas turbines power range. Where gas turbine part-loads are lower than 60%, higher emission levels for NOx and 
CO may be acceptable. 


 The auxiliary power for the plant must be derived from the power units and not from the electrical grid. 


 Emergency diesel generator(s) must be provided. 
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 The plant must be suitable for island operation if disconnected from the transmission system. At least one (1) 
power unit must not trip during such transient conditions and must remain in continuous operation to meet the 
internal power needs of the plant. 


 All turbine controllers must be equipped with automatic generation control capabilities, for automatic regulation of 
the power output of the plant within predetermined limits. 


 The plant must also be kept on generating when the gas pressure is lower than the minimum pressure of 21 bar 
(a) at the gas delivery point. 


 An online flue gas emission monitoring concept must be provided. This concept must include listing and 
description of the proposed online monitoring equipment which must be implemented by the Project Company. 


 Normally, maintenance activities for the power units must be planned to take place during winter (as defined in 
PPA), the period of low power demand in the KSA.  


 Operation and maintenance schedules must be provided for the plant. 


 
Table 4.  Reference Site Conditions 


 
Item  Unit Value  
Reference Site Conditions     
Ambient air temperature  °C 40 
Relative humidity  % 30 
Ambient air pressure  mbar 942 


 
 
 


Table 5.  Design Climatic Conditions 
 


Item Unit Value 
Design Climatic Conditions     
Maximum ambient temperature in the shade, to be taken as air °C 50 
inlet temperature for air-conditioning and ventilation     
Minimum wet bulb temperature at 52°C °C 34 
Minimum ambient temperature °C -4 


Ambient temperature for outdoor installations (in the shade) °C 55 
Design temperature of electrical equipment (indoor) °C 50 


Design temperature of electrical and electronic equipment in air 
conditioned rooms with HVAC n-1 redundancy °C 40 
Maximum temperature of metal in the sun °C 85 
Minimum barometric pressure mbar 940 
Maximum barometric pressure mbar 965 
Maximum steady wind velocity km/h 165 
Average annual rainfall mm 116 
Maximum recorded rainfall in one day mm 70 
Dust concentration in the air mg/m³ 1.0 – 20 


Dust concentration in the air under sandstorm condition g/m³ approx. 100 
Maximum ambient humidity % 54 
Annual mean humidity % 36 
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2.5 POWER GROUPS 


The plant will consist of two (2) independent combined cycle gas turbine (CCGT) Groups with individual air cooled 
condensers (ACC), individual closed cooling water system and common plant auxiliary systems including water 
treatment plant, fuel special facilities (FSF), electrical special facilities (ESF) and common plant ancillary systems. 
Figure 2 illustrates one of the power groups, Appendix A provides a site plan and Appendix B outlines the plant 
configuration. 


Figure 2. Power Group One in the Riyadh IPP 
 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


2.5.1 Group One 


Power Group One comprises the following: 


Gas Turbines 


 Four (4) x GE7FA.04, 183 MW gross output gas turbines (GT); 


 Dual fuel combustor, capable of firing natural gas and ASL; 


 Dry low NOx combustors for gas firing; 


 Water injection for ASL; and 


 Evaporative cooling. 
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Heat Recovery Steam Generators  


 Four (4) x single pressure HRSGs with reheat with single fuel (gas) supplementary firing;  


 Supplementary firing designed according to: 


- Maximum supplementary firing temperature is 800 °C; and 


- Full capacity of the steam turbine (ST) with only 3 GT/HRSGs in operation.  


 100 % HP by-pass station/HRSG; 


 Individual IP by-pass station/HRSG from hot reheat into ACC;  


 Individual feed water storage tank with a de-aerator/HRSG with 1 x  100 % feed water pump; 


 By-pass stacks equipped with sealing air to limit heat losses; 


 Blind plate to allow maintenance with GTs operating in open cycle, also for early power operation to allow the 
installation of HRSGs during early power operation. 


Steam Turbine (identical with Group 2 ST) 


 353 MW gross MCR reheat GE D11 ST; 


 One combined HP/IP cylinder; and 


 Double flow LP cylinder. 


Steam Water Cycle 


 Single pressure/single reheat cycle; 


 1 x 100% Air Cooled Condenser (ACC);  


 Shall allow reaching the full capacity of the ST with only 3 GT/HRSG in operation. 


HV Transformers 


 Five (5) double winding step-up transformers. 


 


2.5.2 Group Two 


Group Two consists of:  


Gas Turbines 


 Three (3) x GE7FA.04 183 MW gross output gas turbines; 


 Dual fuel combustor, capable of firing natural gas and ASL; 


 Dry low NOx combustors for gas firing; and 


 Water injection for ASL; and  


 Evaporative cooling. 


Heat Recovery Steam Generators (identical with Group 1 HRSGs) 


 Three (3) x single pressure HRSG with one reheat  with single fuel (gas) supplementary firing ; 


 Supplementary firing to be designed with a maximum supplementary firing temperature is 800 °C; 


 100 % HP by-pass station/HRSG; 


 Individual IP by-pass station/HRSG from hot reheat into ACC; 


 Individual feed water storage tank with a deaerator/HRSG with 1 x  100 % feed water pump; 


 By-pass stacks equipped with sealing air to limit heat losses; and 
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 Blind plate to allow maintenance with GTs operating in open cycle. 


Steam Turbine (“identical with Group 1 ST”) 


 353 MW gross MCR GE D11 reheat steam turbine; 


 One combined HP/IP cylinder; and 


 Double flow LP cylinder. 


Steam Water Cycle 


 Single pressure/single reheat cycle; 


 1 x 100% ACC.  


HV Transformers  


 Four (4) double winding step-up transformers; and 


 The plant does not include any black start facility. 


The Project Company will be responsible for the design, construction and commissioning of the ESF, comprising a 
new 380 kV sub-station for the connection of the plant to the grid. After successful commissioning, this facility will be 
transferred to SEC pursuant to the PPA. Under the PPA, SEC will thereafter have responsibility for the operation and 
maintenance of the ESF. The 380 kV substation will be located to the south for easy connection to the 380 kV OHL. 


 


2.6 FUEL REQUIREMENTS 


The Riyadh IPP must be designed to fire on gas as the main fuel and back-up liquid fuel. The firing equipment of the 
gas turbines must be designed for 100% dual-fuel capability, without any duration limitations for gas or ASL firing. 
The ASL storage tanks must cover a net usable storage capacity for at least five (5) days operation at reference site 
conditions for the plant. 


Under the PPA, SEC will be responsible for supplying the Project Company with its gas requirements on an energy 
conversion basis. The maximum daily quantity of gas available will be 300 MMscf (based on 1080 BTU/scf), and the 
plant will be capable of operating within this limit. 


Key technical data related to the gas is as follows: 


 Typical gas composition as per Table 6 below; 


 Gas pressure range at the gas delivery point of 21 to 50 bar (a); and 


 Gas temperature at the gas delivery point of 7 - 50 °C. 


The key technical data related to back-up ASL is as follows: 


 Typical fuel composition as per Table 7 below; 


 Liquid fuel pressure range at the liquid fuel delivery point of 1 to 10 bar (a); and 


 Liquid fuel temperature at the liquid fuel delivery point of 15 to 60°C. 


The plant will receive natural gas from the Saudi Aramco east-west high pressure gas transmission pipeline. The 
Project Company will be responsible for the design, construction and commissioning of the FSF, comprising a new 2 
km long buried gas pipe connecting to the Saudi Aramco east-west pipeline. The ESF and FSF will be transferred to 
SEC at the latest prior to Early COD. ASL will be delivered to the facility by trucks.  
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Table 6.  Gas Specifications 
 


Component Unit  
Current (RFP Reference 


Gas  Low  High  


CH4 Methane    mole-%  83 80.85 80.7 


C2H6 Ethane    mole-%  6.6 2.28 16 


C3H8 Propane    mole-%  0.07 0.47 2.8 


C4H10 Butane    mole-%  0.5 0.14 - 


C5H12 Pentane    mole-%  0.5 0.04 - 


C6H14 Hexane    mole-%  0.5 - - 


N2 Nitrogen    mole-%  6.4 13.77 0.5 


CO2 Carbon dioxide    mole-%  2.5 2.41 - 


H2S    --       
Specific Gravity @ 60°F, Air = 1    -- 0.669 0.653 0.63 


Water Dew point    °C  -- -75 -55 


Hydro Carbon Dew Point @ 39.2 bar(a)    °C  -- -- -5 


HHV  
Higher Heating 
Value  MJ/m³  40.215 34.529 46.217 


    MJ/kg  46.445 40.841 53.843 


    BTU/SCF 1021 877 1174 


LHV  
Lower Heating 
Value  MJ/m³  36.367 31.154 41.865 


    MJ/kg  42.001 36.85 48.772 


    BTU/SCF 924 791 1064 


PGas  Gas Pressure  bar (g)  35 21 50 


TGas 
 Gas 
Temperature  °C  50 7 50 


 
Table 7.  Liquid Fuel Specification 


 
Analysis of Crude   Light Hydrocarbon Analysis H2S 


Free Basis 
Gravity, °API 50.4 Components WT % Vol % 


Ash, ppm mass 3 Methane 0 0 


Heating Value, Gross, BTU/Lb 19 247 Ethane 0 0 


Hydrogen Sulfide, ppm 0 Propane 0.36 0.56 


Pour Point, °C -31 i-Butane 0.67 0.93 


Reid Vapor Pressure, lbs 8.8 n-Butane 1.77 2.35 


Salt as NaCl, PPTB 0.1 i-Pentane 1.91 2.4 


RCR, Wt.% 0.32 n-Pentane 2.38 2.95 


Sediment & Water, Vol.% 0 Cyclopentane 0.07 0.07 


Sulfur, Wt. % 0.03 2, 2-Dimethylbutane 0.06 0.1 


Nitrogen, ppm mass 62 2, 3-Dimethylbutane 0.26 0.3 


Nickel, ppm mass < 0.1 2-Methypentane 1.57 1.67 


Vanadium, ppm mass < 0.1 3-Methypentane 0.92 1.08 


Sodium, ppm mass 2.1 N-Hexane 2.43 2.67 


Kin Viscosity, @ 70 °F, SUS 34.1 Methylcyclopentane 0.59 0.61 


Kin Viscosity, @ 100 °F, SUS 31.8 Benzene 0.01 0.01 


    Cyclohexane 0.49 0.49 


    
Heptanes + 86.49 83.38 


    Total 100 100 
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2.7 FIRE PROTECTION SYSTEMS 


The fire fighting systems and equipment have been designed in accordance with local and international standards 
and will cover the fire protection system and the fire and gas detection system. 


For fire protection and detection purposes the overall plant site will be divided into separate fire zones and the alarms 
and control requirements for each zone will be actioned through a local control and alarm panel, including alarm 
signal to the central alarm panel of the fire brigade. All penetrations between two different fire zones will be sealed 
with non-intumescent fire proof sealing material of listed type. Warning, safety, exit and no smoking signs will be 
provided. The labels will be weather proof and UV resistant. 


An automatic fire detection and alarm system will be provided, with detection devices and with manual control 
switches selected to suit particular risks, and with a control system designed to provide operating and fire brigade 
staff with sufficient information to identify and respond to any fire detected. 


The fire fighting water system will be designed as a continuously pressurised ring system to serve outdoor hydrants 
at strategic locations and to supply water to indoor hydrants, hose reels, sprinkler and spray water systems and will 
be equipped with sectionalising valves so that a failure in any part of the system can be isolated while allowing the 
remainder of the system to function properly. 


The following fire fighting installations are envisaged: 


 Fuel oil tanks, lube oil tanks of turbines, diesel generators, other related facilities - foam/water spray systems; 


 Oil filled transformers - automatic fixed spray water systems; 


 Ventilation systems, cable tunnels, cable floors - automatic sprinkler systems; 


 Switchgear facilities, electronic and control rooms and buildings - carbon dioxide extinguishing systems and/or 
mobile extinguishers; and 


 Other buildings and open air facilities - outdoor/indoor hydrants, hose cabinets. 


 


The fire fighting water source will be service water and will be stored in at least two (2) separate fire fighting tanks. 
Two (2) 100% fire fighting water pumps will be provided, one (1) equipped with an electric motor drive and the other 
with diesel engine drive. The fire fighting water pumps will be installed in a separate building at the potable water 
storage tank area. 


A central fire brigade station will be built at the Riyadh IPP site which will house the mobile fire equipment vehicles 
and will contain a command room, the main alarm panel, offices, staff rooms, a fully equipped medical station with a 
first aid room, workshops, stores, etc. and refilling units for portable fire extinguishers and breathing apparatus, as 
well as any other equipment required for fire fighting and rescue. 


 


2.8 MONITORING SYSTEMS 


The Riyadh IPP will have a Continuous Emission Monitoring System (CEMS). Each stack will be equipped to 
continuously monitor and record levels of NOx, SOx, CO, particulates, CO2 emissions and O2. 


A continuous monitoring system will also be implemented for water quality measurements of all kinds of discharges. 


 


2.9 CIVIL WORKS 


Temporary Site installations 


All temporary site installations will be located either within the plant area, the allocated temporary areas or off-site 
areas that are managed by the Project Company.  


Temporary installations include labour camps, offices and car parking for the Owner’s Representative and for the 
Contractor, workshop facilities, laydown areas, etc. 
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General levelling and grading of Site 


The entire area of the power plant will be brought to grade and levelled. The Project Company will include any further 
suitable material that may be required for the levelling and compacting of the site. The finished ground floor slab 
levels of buildings will be 0.20 m above ground level. 


Unsuitable material and debris will be removed from the site. Pockets of soft or unstable subsoil will be excavated 
and replaced by compacted fill material. All filling work will be carried out in 250 mm layers and compacted before 
proceeding with the next layer. 


Roads, loading capacities and clearances 


The Project Company will take into consideration the loading capacities and clearances of existing bridges and 
connecting roads when carrying out transportation from the ports or from other places to the site and vice-versa. 


Roads frequently used for the project will be designed with a sufficient width and load capacity. The roads will be: 


 2-lane;  


 8 m wide; and 


 Heavy Load Truck category SLW 60. 


Since this area is not developed yet, the Project Company will carry out all required road surveys. 


Fences and gates 


For the Riyadh IPP, at least two (2) entrances and exits will be constructed. For the ESF at least one (1) separate 
entrance and exit will be constructed. The installations will have a gatehouse, area lighting, electrically operated 
sliding gates and road barriers and will serve the security requirements of the plant. The design of the fences, patrol 
road, gates and all other security installations will at least follow the SSD. Internal fences for the security of any 
particular installations within the project site will be erected complete with gates. 


Sanitary, domestic waste water, storm water and treated waste water 


The sanitary, domestic waste water, storm and treated waste water drainage system to be installed at the project will 
be developed to carry the maximum likely discharge from the plant, the ESF, and the fuel receiving facilities. 


The upstream end of the drainage system will be made available to receive the maximum likely flows from offsite 
areas. All materials and pipes used for the system will be fit-for-purpose and will be adequate for the maximum flows 
expected. Lifting stations will be provided where necessary. 


Administration building 


Offices, meeting rooms, reception, kitchen, prayer rooms and sanitary facilities will be provided in a fully functional 
administration building which will meet all health and safety regulations and international standards. The office 
accommodation will be sufficient for the envisaged O&M staff and the various associated attendants. Allowance will 
also be made for the expected external maintenance contractors required to be on site from time to time (minimum 
100% allowance for external contractors and personnel). Adequate car parking facilities will be provided with the 
administration building site. 


Workshop and store 


The workshop and store for the O&M functions will accommodate all the necessary machines, cranes, equipment, 
spare parts and consumables that are necessary for the smooth maintenance of the plant. The design of the building 
and assumed loadings will meet the relevant international standards. Access and parking for the associated 
personnel and heaviest loads will also be provided. 
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Emergency Diesel Generator Building 


The emergency diesel generator building will be a "container type” or will be designed with a concrete-framed 
structure with thermally insulated concrete block walls rendered and plastered and reinforced concrete floors and 
roofs. The reinforced concrete floor will be equipped with curbs and with an oil proof and hard wearing surface 
treatment.  


The fuel oil day tank will be placed on reinforced concrete foundations and receive a water tight basin to collect any 
leakage. If the day tank is located outdoor, a canopy-type sun shade will be provided.  


The drainage system of the buildings will be connected to an oil separator. Special care will be taken for noise 
protection measures to meet the requirements of the environmental legislation. 


Heating, Ventilation and Air Conditioning (HVAC) 


The Project Company will make take account of the climatic conditions on site when designing the HVAC system and 
this will meet international indoor quality standards. 


 


2.10 SERVICE WATER REQUIREMENTS 


The service water (treated waste water) for the new Riyadh IPP will be transported from the Al Muzahimiyah 
receiving point of the National Water Company (NWC) to the site via a new service water interconnection pipeline, 
which will be erected by NWC. The service water interconnection pipeline from Al Muzahimiyah terminates at the 
eastern plant boundary adjacent the main public road. 


The Project Company will receive a maximum of 10,000 m3 of service water (treated sewerage effluent) per day for 
use at the plant. Under normal operating conditions (gas fired), a maximum of 2,000 m3/day of service water will be 
required when evaporative cooling is on (which is expected about 1400 hours per year) and a maximum of 250 
m3/day when it is off. The maximum service water requirement of 10,000 m3/day is only required during ASL firing i.e. 
emergency conditions when there are gas interruptions.  


Key technical data related to the service water are as follows: 


 Service water pressure range at the service water delivery point of 1 to 5 bar(a); and 


 Service water temperature range at the service water delivery point of 1 - 50°C. 


The Riyadh IPP will have service water storage tanks that have a net usable storage capacity for at least seven (7) 
days of operation at maximum power output at reference site conditions using ASL. 


 


2.11 DECOMMISSIONING 


The Project Company will assume responsibility for dismantling the facility following the end of its useful life. The 
facility lifetime is predicted to be a maximum of 30 years following the PCOD.  The design life is 25 years.  
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3 Legal Framework and Standards 


3.1 OVERVIEW OF ENVIRONMENTAL MANAGEMENT IN KSA 


Saudi Arabia has a suite of laws that aim to protect the environment, fauna and flora from wilful damage or 
destruction. Some carry custodial sentences, others a fine. Several of these laws are embodied in the Basis Law of 
1992, commonly referred to as the ‘Constitution’ of Saudi Arabia.  


Article 1 of the Basis Law defines “environment” as man’s surroundings including air, water, land and outer space 
together with all matter, fauna and flora, different forms of energy, physical systems and operations and human 
activities. ‘Environmental Protection’ is taken to mean the preservation of the environment and the prevention and 
curbing of environmental pollution and degradation. 


Article 2 defines the Law’s objectives as:  


1. Preserve, protect and ameliorate the environment and prevent pollution; 


2. Protect public hygiene against the dangers of activities deleterious to environment; 


3. Conserve, develop and rationalize the use of natural resources; 


4. Make environmental planning an integral part of comprehensive development planning in all industrial, 
agricultural and urban fields, etc.; and 


5. Enhance environmental awareness, instil a sense of individual and collective responsibility for environmental 
protection and improve and encourage national voluntary efforts in this respect. 


Article 2 also requires the Concerned Authority (PME) to undertake such tasks as may protect and prevent 
degradation of the environment, and in particular to: 


6. Review and assess the state of the environment, upgrade monitoring techniques and tools, collect 
information and conduct environmental studies; 


7. Document and publish environmental information; 


8. Prepare, issue, review, develop and interpret environmental protection standards, draft environmental laws 
relevant to its responsibilities; 


9. Ensure compliance by Public Authorities and individuals with environmental laws, standards and criteria, and 
take necessary measures to this end, in co-operation and co-ordination with the Competent and Licensing 
Authorities;  


10. Monitor new developments in the domain of environment and environmental management on regional and 
international levels; and 


11. Promote environmental awareness on all levels. 


Regulation and protection of the environment in Saudi Arabia is controlled and operated under the jurisdiction of the 
PME. The regulatory requirements and enforcement regime for pollution control in the KSA has been significantly 
strengthened in recent years by the introduction of the General Environmental Regulations (GER, 2001). These have 
placed specific requirements and duties on PME to apply environmental law across the whole Kingdom and develop 
a system of regulation and enforcement.  The GER is subdivided into the following three sections:  


 General Environmental Law; 


 Rules for Implementation; and 


 Environmental Protection Standards. 
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Table 8 below provides a list of relevant environmental legislation in KSA. Further detail will be provided in the 
following sections where required.   


 


Table 8.  Relevant content of the General Environmental Regulations 
 
Regulation Title Sub title (if applicable) Regulator 


General Environmental Regulation 2001 The ‘Act’ in 24 Articles PME 


Rules for Implementation (General 
Environmental Regulation) 2001 


The regulations in 22 Articles PME 


Environmental Protection Standards (Rules 
for Implementation) 2001 


Environmental standards for issue areas PME 


GER Art 3, 4 & 10, 11,  Duties and 
obligations  


Regarding the implementation of these 
regulations 


PME 


GER Art 5 Requirement for EIA  PME 


GER Art 6 Requirement for BAT   


GER Art 7 Education and communication   PME 


GER Art 8 Conservation of Natural 
Resources 


 PME 


GER Art 9 Environmental Disaster Planning   PME 


GER Art 12 Waste management and 
disposal 


 PME / Municipalities 


GER Art 13 Prevention of pollution  PME 


GER Art 14 Hazardous waste management   PME / Municipalities 


GER Art 15 Implementation and timescales  PME 


GER Art 16 Project financing and 
development  


 PME 


GER Art 17, 18, 19, 20 Violations and 
penalties 


Includes grievances and appeals.  PME 


Doc 1409-01 GER Air quality 1982 Ambient air and source standards  PME 


Doc 1409-01 GER Water quality 1982 Ambient and discharge standards to 
environment and wastewater treatment 
works 


PME 


Doc 1409-01 GER Appendix 2 1982 EIA Regulations  PME 


Doc 1423-01 GER Appendix 4 1992 Waste management regulations PME 
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3.2 ENVIRONMENTAL IMPACT ASSESSMENT REQUIREMENTS 


3.2.1 KSA Requirements 


An Environmental Impact Assessment (EIA) is required in KSA on the basis of the General Environmental 
Regulations 2001 (GER 2001) for specific projects. 


In accordance with the industrial and development project classification guide, Appendix No. 2.1 of the GER 2001: 
Guidelines for Classification of Industrial and Development Projects, issued by PME, projects are classified into three 
categories taking into consideration their environmental impacts.  For projects within the first and second categories, 
an initial environmental assessment report, in addition to the forms included within the regulations themselves, is 
usually sufficient although an EIA may potentially be required by the PME.   


Larger power plants, in excess of 30 MW capacity, are classified as category three projects.  Projects falling within 
this category, in the absence of full mitigation, could be expected to have negative effects on human health and the 
environment and thus require a comprehensive EIA. 


Guidelines for compiling the EIA are stated in Appendix 2.4 of the GER 2001.  The regulations specify that the EIA 
should include, but not be limited, to: 


 Justification and presentation of the project; 


 Description of the project and its objectives; 


 Baseline status of the surrounding environment including the following: 


– Air quality; 


– Soil and topography; 


– Oceanography; 


– Surface and ground water; 


– Land environment (fauna/flora); 


– Marine environment (fauna/flora); 


– Land use of selected site and its surroundings; and 


– Land ownership (original owner). 


 The GER 2001 further states that an EIA should include the following: 


– Identification of the general potential impacts of the project and suggested alternatives; and 


– Identification and analysis of key effects of the project on air quality, the marine and coastal environment, 
surface-and-groundwater, flora and fauna, land use and urban development, residential clusters and general 
scenic view. 


 Assessment of significant impacts, which should: 


– Quantify and rate the significant impacts on natural resources; 


– Estimate the relative damage to the area and the extent of potential damage; 


– Estimate the lifespan of the facilities; 


– Study the possible mitigation of anticipated impacts; and 


– Provide a summary of the significant (residual) impacts after mitigation. 
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3.2.2 IFC and the Equator Principles 


In October 2002, the IFC convened a meeting of banks in London to discuss environmental and social issues in 
project finance.  It was decided to try to develop a banking industry framework for addressing environmental and 
social risks in project financing.  This led to the drafting of the Equator Principles.  On June 4th, 2003, 10 banks from 
seven countries signed up to the Equator Principles, a voluntary set of guidelines for assessing and managing 
environmental and social risks in project financing.  To date, in excess of 61 financial institutions operating in more 
than 100 countries worldwide have adopted the Equator Principles. As a result, the Equator Principles have become 
the industry standard for addressing environmental and social issues. 


During March to May 2006, the Equator Principles Financial Institutions (EPFIs) engaged in a substantive review of 
the Equator Principles. The revised principles became effective from July 6th, 2006. 


The key points to note are as follows: 


 The Equator Principles apply to all new project financing that has a total capital cost of $10 million or more across 
all industry sectors (the previous threshold was $50 million); 


 For projects with potentially significant social and environmental impacts (Category A and B), the borrower must 
complete and disclose a Social and Environmental Assessment (SEA) (previously called an Environmental and 
Social Impact Assessment). The SEA must now comprise a detailed assessment of social and environmental 
impacts including labour, health and safety; 


 In the context of the project, the SEA report must address the relevant potential impacts and risks including: 


a) Assessment of the baseline environmental and social conditions 


b) Requirements under host country laws and regulations, applicable international treaties and agreements 


c) Sustainable development and use of renewable natural resources 


d) Protection of human health, cultural properties, and biodiversity, including endangered species and 
sensitive ecosystems 


e) Use of dangerous substances 


f) Major hazards 


g) Occupational health and safety, and other labour-related issues 


h) Fire prevention and life safety 


i) Socio-economic impacts 


j) Land acquisition and land use 


k) Involuntary resettlement 


l) Impacts on affected communities and vulnerable groups (including indigenous peoples) 


m) Cumulative impacts of existing projects, the proposed project and anticipated future projects 


n) Consultation and participation of affected parties in the design, review and implementation of the project 


o) Consideration of feasible environmentally and socially preferable alternatives 


p) Efficient production, delivery and use of energy 


q) Pollution prevention and waste minimisation, pollution controls (for liquid effluents and air emissions) and 
solid and chemical waste management 


The SEA should also: 


 Include an assessment of compliance with applicable host country laws, regulations and permits; and 


 Propose mitigation measures relevant and appropriate to the nature and scale of the proposed project. 
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For projects located in non-OECD countries (as is the case for KSA), the SEA should also refer to: 


 The IFC Performance Standards on Social and Environmental Sustainability, consisting of: 


– Performance Standard 1: Social and Environmental Assessment and Management Systems 


– Performance Standard 2: Labour and Working Conditions 


– Performance Standard 3: Pollution Prevention and Abatement 


– Performance Standard 4: Community Health, Safety and Security 


– Performance Standard 5: Land Acquisition and Involuntary Resettlement 


– Performance Standard 6: Biodiversity Conservation and Sustainable Natural Resource Management 


– Performance Standard 7: Indigenous Peoples 


– Performance Standard 8: Cultural Heritage 


 IFC Environmental Health and Safety Guidelines, specifically the General EHS Guidelines (2007) and EHS 
Guidelines for Thermal Power (2008). 


 


3.2.3 The World Bank Environmental Safeguard Policies 


The World Bank (WB) has 10 major social and Environmental Safeguards that are applicable in development 
projects. These are:  


 Environmental Assessment; 


 Natural Habitat; 


 Pest Management; 


 Indigenous Peoples; 


 Physical and Cultural Resources; 


 Involuntary Resettlement;  


 Forests; 


 Safety of Dams; 


 International waterways; and  


 Disputed Areas. 


The World Bank's considers these policies to be the cornerstone of its support to sustainable poverty reduction. The 
objective of these policies is to prevent and mitigate undue harm to people and their environment in the development 
process. These policies provide guidelines for bank and borrower staffs in the identification, preparation, and 
implementation of programs and projects. Where relevant, these policies have been considered within our 
assessment of the impacts of the project.  


 


3.2.4 Export – Import Bank Environmental Guidelines and Procedures 


EXIM published Environmental Procedures and Guidelines (2008) to establish procedures to take into account the 
potential beneficial and adverse environmental effects of goods and services for which support is requested. 


Based on EXIM Bank’s environmental application screening and categorisation criteria, the Riyadh IPP will be listed 
as a Category A project, which includes all thermal power projects greater than 140 MWe. For Category A 
applications, EXIM Bank requires the submission of an EIA describing the environmental effects of the project. 
According to the EXIM guidelines, the EIA and related information should be sufficient to identify the environmental 
impact of the project and measures needed to mitigate the adverse environmental effects, and to evaluate whether 
and to what degree, the project meets relevant host-country and applicable international environmental guidelines. 


This SEA has considered the requirements of EXIM as detailed within their Environmental Procedures and 
Guidelines (2008). A copy of these guidelines is included as Appendix L of this report.  
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3.3 AIR QUALITY STANDARDS 


3.3.1 Ambient Air Quality 


The RFP states that the ambient air quality at ground level specified by PME and the IFC shall be achieved without 
any exceptions. Table 10 provides the relevant values for each important air quality parameter for PME and IFC. The 
PME ambient air quality standards are straightforward and apply for all circumstances. However, the IFC standards 
require a certain level of interpretation due to various “interim” and “guideline” values being specified rather than fixed 
limits. The WHO guidelines provide interim targets for countries that still have very high levels of air pollution to 
encourage the gradual cutting down of emissions. Guidelines values have the objective of minimising the health 
effects associated with each pollutant.  


 


3.3.2 Stack Emissions Limits 


RFP Requirements 


The stack emission limits for the facility are primarily those prescribed within the RFP. These requirements, which are 
based on the IFC EHS Guidelines for Thermal Power Plants, are detailed within Table 9, below. 


 
Table 9.  RFP stack emission limits 


 


Gas turbine and HRSG 
Emission Unit 


Gas Liquid Fuel 


NOx (as NO2) mg/Nm3 50 1501) 


CO mg/Nm3 50 50 


SO2 mg/Nm3 2) 2) 


Smoke density Bacharach 2 2 


Reference Vol. % 15 15 


Notes: 


1) NOx emissions for back-up fuel (Liquid Fuel) are based on maximum fuel bound nitrogen content of 0.015% by weight. 


2) According to sulphur content in fuel. 
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Table 10. PME and IFC Ambient Air Quality Standards 
 


Averaging period Unit PME IFC 


Sulphur dioxide 


10 Minute µg/m3 * 500 (guideline) 


1-hour average µg/m3 730 * 


24-hour average µg/m3 365 125 (Interim target 1), 50 (Interim target 2) 


20 (guideline) 


Annual average µg/m3 80  


Particulate Matter (PM10) 


24-hour maximum  µg/m3 340 * 


24-hour average µg/m3 * 150 (Interim target 1), 100 (Interim target 2) 


75 (Interim target 3), 50 (guideline) 


Annual average µg/m3 80 70 (Interim target 1), 50 (Interim target 2) 


30 (Interim target 3), 20 (guideline) 


Particulate Matter (PM2.5) 


24-hour average µg/m3 * 75 (Interim target 1), 50 (Interim target 2) 


37.5 (Interim target 3), 25 (guideline) 


Annual average µg/m3 * 35 (Interim target 1), 25 (Interim target 2) 


15 (Interim target 3), 10 (guideline) 


Photochemical oxidant defined as ozone 


1-hour average µg/m3 295 * 


8-hour daily maximum  µg/m3 * 160 (Interim target 1), 100 (guideline) 


Nitrogen oxides (as nitrogen dioxide) 


1-hour average µg/m3 660 200 


24-hour average µg/m3 * * 


Annual average µg/m3 100 40 


Carbon monoxide 


1-hour average µg/m3 40 * 


8-hour average µg/m3 10 * 


Hydrogen sulphide 


1-hour average µg/m3 200 * 


24-hour average µg/m3 40 * 


 * No equivalent standard 
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The values in Table 9 refer to the flue (exhaust) gas at dry condition, 0 °C temperature and 1013 mbar atmospheric 
pressure. 


When dual firing of gas and liquid fuels occurs simultaneously, emission values would be typically in the range 
between the gas and liquid fuel emission limits; with the liquid fuel limits representing the upper limits. 


Detailed exhaust gas plume dispersion and air quality modelling has been undertaken to determine the necessary 
heights of the stacks and for adequate dispersion of the stack gases to meet the air quality requirements. 


The determination of the stack heights should be based on Gas firing. In addition the calculation shall show the 
influence of Liquid Fuel firing on air pollutant concentration at ground level. 


PME Requirements 


Air Pollution Source Standards:  All fossil fuel fired boilers and furnaces with a heat input capacity equal to or greater 
than 30 megawatts (100 Million British Therma Units per Hour) must utilise appropriate gas cleaning equipment to 
limit emissions to the following rates: 


 0.034 µg/joule (0.1 lb/MBTU) of total particulates 


 1.000 µg/joule (2.3 lb/MBTU) of SO2 


 0.130 µg/joule (0.3 lb/MBTU) of NOx for oil fired facilities 


 0.086 µg/joule (0.2 lb/MBTU) of NOx for gas fired facilities 


 


3.4 ENVIRONMENTAL NOISE STANDARDS 


The permissible noise levels are stipulated within the RFP (Table 11).  Saudi Arabia does not currently have 
environmental noise legislation or standards in place and, categorizing the land use zoning for the plant as industrial, 
the RFP requirements are more stringent that those presented within the IFC General EHS Guidelines (Section 1.7) 
of 70 dBA all day.  Therefore, all further assessments of environmental noise in relation to Riyadh IPP will reference 
the standards stipulated in the RFP only.   


 
Table 11. Permissible noise levels 


 
Location Level (dB (A) max) 


At 1 metre (m) inside the plant fence (all equipment 
running excluding background noise, which is emitted 
by others in the neighbourhood)  


60 


At 1 m distance from open air installations 85 
At 1 m distance of each equipment inside turbine 
buildings 


- GT building 
- ST building 


 
 


90 
90 


At 1 m distance outside of GT / ST buildings and/or 
enclosures 


85 


Within the central control room (CCR) 50 
Within other machine rooms and workshops 85 
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3.5 WASTEWATER QUALITY STANDARDS 


3.5.1 Standards for Direct Discharge 


The IFC Guidelines for Thermal Power provide environmental guidance for effluents from power plants, including 
thermal discharges, wastewater effluents and sanitary wastewater. Recommended water treatment and wastewater 
conservation methods are discussed in Sections 1.3, Wastewater and Ambient Water Quality, and 1.4, Water 
Conservation, of the IFC General EHS Guidelines. Further specific measures are also provided with the IFC EHS 
Guidelines for Thermal Power Plants. 


Table 12 provides the PME standards for direct discharge which are also the standards prescribed within the RFP. 
These standards apply to waste water at the end of the outfall but before discharge to coastal waters or any 
wastewater channel. These standards apply for disposal but they do not specifically address water reuse.  


 


3.5.2 Wastewater Reuse Standards  


The performance standards for wastewater reuse are dependant upon the intended reuse application and vice-versa.  


Table 13 shows the required effluent quality for restricted and unrestricted irrigation established by the Ministry of 
Agriculture and Water (MAW, 1989). It should however be noted that WSP have concerns with these prescribed 
standards as they may not reflect current best practices, particularly in regard to bacteria and viruses. In addition, as 
these standards are intended for agricultural reuse they may not necessarily be applicable to landscaping.  


An alternative approach could be to reference the WHO Guidelines for the Safe use of Wastewater, Excreta and 
Greywater or recognised standards such as the US Environmental Protection Agency (US EPA) Guidelines for Water 
Reuse (2004).   
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Table 12. Performance standards for direct discharge (PME, GER 2001) 
 


Constituents Unit Allowable effluent level 


Physico-chemical properties 


– Floatables 


– pH 


– Total suspended solids 


– Temperature 


– Turbidity 


 


- 


- 


mg/l 


 


NTU 


 


None 


6-9 pH units 


Max. 15 


1) 


Max. 75 


Organic Pollutants 


– Bio-chemical oxygen demand (BOD) 


– Chemical oxygen demand (COD) 


– Total organic carbon (TOC) 


– Total kjeldahl nitrogen (TKN) 


– Total chlorinated hydrocarbons 


– Oil and grease 


– Phenols 


 


mg/l 


mg/l 


mg/l 


mg/l 


mg/l 


mg/l 


mg/l 


Allowable effluent level 30 day average 


25 


150 


50 


5 


0.1 


82) 


0.1 


Inorganic Pollutants 


– Ammonia as nitrogen 


– Arsenic (As) 


– Cadmium (Cd) 


– Chlorine (residual) 


– Chromium, total (Cr) 


– Copper (Cu) 


– Cyanide 


– Lead (Pb) 


– Mercury (Hg) 


– Nickel (Ni) 


– Phosphate (total as Phosphorous) 


– Zinc (Zn) 


 


mg/l 


mg/l 


mg/l 


mg/l 


mg/l 


mg/l 


mg/l 


mg/l 


mg/l 


mg/l 


mg/l 


mg/l 


Allowable effluent level 30 day average 


1.0 


0.1 


0.02 


0.5 


0.1 


0.2 


0.05 


0.1 


0.001 


0.2 


1.0 


1.0 


Biological pollutants 


– Total coliform  


 


 


MPN 


Allowable effluent level 30 day average 


1000 per 100 ml 


Notes: 


1) PME will determine the thermal properties of the discharged water to fit the properties of the receiving environment on a case by 


case basis. 


2) Not to exceed 15 mg/l in any individual discharge 
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Table 13. Wastewater re-use standards (MAW, 1989) 
 
Parameter Unit Unrestricted Irrigation Restricted Irrigation 


Biochemical Oxygen Demand 


– Monthly average 


– Weekly average 


 


mg/l 


mg/l 


 


10.00 


15.00 


 


20.00 


30.00 


Total suspended solids (TSS) 


– Monthly average 


 


mg/l 


 


10.00 


 


20.00 


Aluminium (Al) mg/l 5.00 5.00 


Arsenic (As) mg/l 0.10 0.10 


Beryllium (Be) mg/l 0.10 0.10 


Boron (B) mg/l 0.50 0.50 


Cadmium (Cd) mg/l 0.01 0.01 


Chromium (Cr) mg/l 0.01 0.01 


Cobalt (Co) mg/l 0.05 0.05 


Copper (Cu) mg/l 0.40 0.40 


Cyanide mg/l 0.05 0.05 


Fluoride (F) mg/l 2.00 2.00 


Iron (Fe) mg/l 5.00 5.00 


Lead (Pb) mg/l 0.10 0.10 


Lithium (Li) for citrus fruits mg/l 2.50 2.50 


Manganese (Mn) mg/l 0.20 0.20 


Mercury (Hg) mg/l 0.001 0.001 


Molybdenum (Mo) mg/l 0.01 0.01 


Nitrate as N mg/l 10.00 10.00 


Nickel (Ni) mg/l 0.02 0.02 


Selenium (Se) mg/l 0.02 0.02 


Vanadium (V) mg/l 0.01 0.01 


Zinc (Zn) mg/l 4.00 4.00 


Phenol mg/l 0.002 0.002 


Oil and grease mg/l absent Absent 


pH  6.0-8.4 6.0-8.4 


Faecal coliforms per 100 ml 


– Average of last seven samples 


– Maximum of any one sample 


 


MPN 


MPN 


 


2.20 


23.00 


 


100 


200 


Intestinal nematodes per liter  1.0 1.0 


Turbidity NTU 1.0 1.0 
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As the MAW standards are specifically for agricultural irrigation it may therefore be more suitable to apply more 
applicable recognised international standards, such as the US EPA guidelines for urban water reuse (outlined in Table 
14, below). 


 


Table 14. Guidelines for urban water reuse 
 


Type of reuse Treatment Reclaimed Water 


Quality 


Reclaimed Water 


Monitoring 


Setback 


Distances 


Comments 


Urban Reuse 


All types of 


landscape irrigation, 


(e.g., golf courses, 


parks etc) – also 


vehicle washing, 


toilet flushing, use in 


fire protection 


systems and 


commercial air 


conditioners, and 


other uses with 


similar access or 


exposure to the water 


 Secondary 


 Filtration 


 Disinfection 


 pH = 6-9 


 < 10 mg/l BOD 


 < 2 NTU 


 No detectable 


faecal 


coli/100ml 


 1 mg/l Cl2 


residual 


(minimum)  


 


 pH – weekly 


 BOD – weekly 


 Turbidity – 


continuous 


 Coliforms – daily 


 Cl2 residual - 


continuous 


50 ft (15 m) to 


potable water 


supply wells 


At controlled-access irrigation 


sites where design and 


operational measures 


significantly reduce the potential 


of public contact with reclaimed 


water, a lower level of 


treatment, e.g., secondary 


treatment and disinfection to 


achieve < 14 faecal coli/100 ml, 


may be appropriate. 


Chemical (coagulant and/or 


polymer) addition prior to 


filtration may be necessary to 


meet water quality 


recommendations. 


The reclaimed water should be 


clear and odourless. 


A higher chlorine residual and/or 


a longer contact time may be 


necessary to assure that viruses 


and parasites are inactivated or 


destroyed. 


A chlorine residual of 0.5 mg/l or 


greater in the distribution 


system is recommended to 


reduce odours, slime, and 


bacterial growth. 


Table adapted from US EPA “Guidelines for Water Reuse” (2004)                                                                                                                       


(available at http://www.epa.gov/ord/NRMRL/pubs/625r04108/625r04108chap4.pdf) 


 


3.6 SOLID AND HAZARDOUS WASTE  


3.6.1 National Regulations 


Waste management sites and facilities in the KSA are operated and managed by private companies or the local 
municipality, with PME currently providing an advisory role in their operation. When new sites are proposed and 
constructed, PME plays an important role in advising the operators on the environmental protection requirements for 
the facility. 
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The design of any new facilities that are to be developed should take into account the environmental setting in which 
they are to be placed. Care should be taken to reduce the overall environmental impacts, which can come about 
through the poor sitting of new waste facilities. The needs and concerns of the local population should be considered 
within the decision process. Planning of new facilities must also take into account the types of waste being produced 
within a given area or region to provide a workable waste strategy. 


The General Environmental Regulations makes specific reference to the control of solid waste materials and in 
particular waste materials which are classified as hazardous in terms of their impact on the environment. Article 14 of 
the Regulations identifies PME as the responsible authority for regulation of waste materials. In Appendix 4: “Rules 
and procedures for hazardous waste control”, further details are provided regarding the classifications of waste and 
the obligations placed on producers, transporters and waste disposal authorities to ensure environmental pollution is 
avoided. 


 


3.6.2 IFC Guidelines  


Section 1.6 of the IFC General Environmental, Health, Safety (EHS) Guidelines is entitled Waste Management and is 
applicable to all projects that generate, store or handle any quantity of waste; whilst Section 1.5 of the IFC EHS 
Guidelines  covers Hazardous Materials Management.  


The waste management guidelines state that facilities that generate and store wastes should practice the following: 


 Establish waste management priorities at the outset of activities based on an understanding of potential; 


 Identify Environmental, Health, and Safety (EHS) risks and impacts and consider waste generation and its 
consequences; 


 Establish a waste management hierarchy that considers prevention, reduction, reuse, recovery, recycling, removal 
and finally disposal of wastes; 


 Avoid or minimize the generation waste materials, as far as practicable; 


 Identify where waste generation cannot be avoided but can be minimized or where opportunities exist for, 
recovering and reusing waste; and 


 Where waste can not be recovered or reused, identify means of treating, destroying, and disposing of it in an 
environmentally sound manner. 


 


This section also provides guidelines for the segregation of waste into hazardous and non-hazardous and how to 
manage these waste streams. The project should seek to demonstrate compliance with the principles and guidelines 
set out within this document. 


 


3.6.3 International Conventions 


The Kingdom of Saudi Arabia signed and ratified “The Basel Convention on the Control of Transboundary Movement 
of Hazardous Wastes and their Disposal” in 1989 and confirmed it in 1990. This aims at introducing a system for 
controlling the export, import and disposal of hazardous wastes and their disposal, to reduce the volume of such 
exchanges so as to protect human health and the environment. The convention defines a transboundary movement 
as “any movement of hazardous wastes or other wastes from an area under the national jurisdiction of one State to or 
through an area under the national jurisdiction of another State, or to or through an area not under the national 
jurisdiction of any State, provided at least two States are involved in the movement”. General obligations include the 
following: 


 It is prohibited to export or import hazardous wastes or other wastes to or from a non-party State; 


 No wastes may be exported if the State of import has not given its consent in writing to the specific import; 
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 Information about proposed transboundary movements must be communicated to the States concerned, by means 
of a notification form, so that they may evaluate the effects of the proposed movements on human health and the 
environment; 


 Transboundary movements of wastes must only be authorised where there is no danger attaching to their 
movement and disposal; 


  Wastes which are to be the subject of a transboundary movement must be packaged, labelled and transported in 
conformity with international rules, and must be accompanied by a movement document from the point at which a 
movement commences to the point of disposal; and 


 Any party may impose additional requirements that are consistent with the provisions of the Convention. 


 


3.7 REQUIREMENTS FOR BEST AVAILABLE TECHNOLOGIES 


Article 6 of the General Environmental Regulations (GER, 2001) outlines the requirement for the party implementing a 
new project or making major modifications to existing projects to utilize the best and most suitable technologies 
available for the local environment and use materials that cause the least contamination to the environment. In order 
to apply further clarity to this requirement reference shall be made to international best practice, such as the approach 
of the US EPA in the Clean Air Act which requires the use of the Best Available Technology which is economically 
achievable or the European approach of requiring best available techniques not entailing excessive costs 
(BATNEEC). 
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4 Project Site Overview 


4.1 THE REGION 


Saudi Arabia is a large country with a land area of approximately 2.2 million km2 and a population estimated to be 
28.6 million (2009 data).  The country has a varied geography, ranging from the southwestern Asir region, which has 
vegetated mountains as high as 3,000 m, to the harsh environment of the Rub Al-Khali (the “Empty Quarter”), the 
world’s largest sand desert.  Much of the country’s land mass consists of desert and semi-desert, which are largely 
uninhabited. Population centres are predominantly on the eastern and western coasts and at densely populated 
interior oases. 


The Riyadh IPP site is situated within the Riyadh (or Ar Riyadh) Province of Saudi Arabia (outlined in red in Figure 1, 
Chapter 2). Riyadh Province has an area of 412,000 km2 and a population of 5,455,363 (2004). Riyadh contains more 
than 75% of the population of the province (4,622,421).  


Saudi Arabia is an extremely hot and arid country with summer temperatures frequently exceeding 50°C.  The 
average winter temperatures range from 8 to 20 °C, but can drop to as low as 2°C in some central areas. The climate 
of the region is dry with large seasonal and daily variations in temperature. Rainfall is irregular with large variations 
between years. During the period 1964-1992, the lowest rainfall recorded was 12.6 mm (in 1966), while the highest 
recorded rainfall was in 1976 (176 mm). The average rainfall for the same period was 82.2 mm. The rainy season is 
between November and May. The winter months (December January and February) are the rainiest months. 


 
4.2 THE PROJECT SITE 


The area allocated for the Riyadh IPP is located some 125 km to the west of the city of Riyadh in a wide valley known 
as Al-Batin (see Figure 3 below). The nearest town is Dhruma, which is circa 58 km away from the site. Dhruma has a 
population of approximately 15,000 residents. The larger town of Muzahmiyya (population 24,000) is approximately 75 
km away from the site.  


  


  
  


N   


Derelict farm 


Derelict farm 
 


 


Deep well  


Northern camel camp 


Southern camel
camp   


 


Figure 3. The project site and the location of existing features 
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4.3 SITE FEATURES 


The following descriptions and photographs are from site visits undertaken by WSP in late 2009 and early 2010. 
Where relevant, observations are supported by available background information. 


 
4.3.1 Climatic Conditions 


There are no meteorological stations near the proposed Riyadh IPP site. Data recorded at the Riyadh meteorological 
station (24°42’N/46°44’E; Elevation: 608m) has been used as this falls within the same climatic zone as the project 
site (see Table 15, overleaf). 


The following climatic conditions are considered to be quite severe and the design of the Riyadh IPP will need to take 
these into account:  


 Protection against dust and sand for outdoor equipment; 


 Rainfall is very erratic but attention must be paid to the fact that sudden heavy downpours can, and do, occur; and 


 Strong winds are common and sand-and-dust storms are frequent. 


 


4.3.2 Landscape and Geology 


The site is on gravel/sand plains at an altitude of approximately 690 metres above sea level (see Figure 4).  


The site itself is entirely flat and largely devoid of any landscape character or visual amenity. A ridge can be seen a 
number of kilometres to the north and northeast of the site and dunes are present to the southwest.  


 


 


  


Figure 4. Typical landscape at the project site 
 
The site lies within the area known as the Arab Formation limestone which is underlain by the Jubaila formation, both 
are carbonate rock of marine origin and of upper Jurassic age. Arab formation is brown to tan in colour, composed of 
massive layers of fractures limestone, with some marly and dolomitic intercalation. 


The residual soil varies from silty sand to silty clay sand with limestone gravel of various sizes. The Arab Formation 
extends down to about 20 to 40 meters which is then underlain by a more compact Jubaila Formation limestone rock. 
This is generally composed of strong, horizontally bedded, light brown to creamy pale or grey dolomite limestone with 
dark grey inclusions. 


 
 







 
 


Social & Environmental Assessment 


12361119 


Riyadh Independent Power Project 


Kingdom of Saudi Arabia


36


 


 
Table 15. Climatic conditions on site 


 


 
 


4.3.3 Land Use and Socio-Economic Environment 


The site itself has no current land use. The historical land use was for farming, which is evidenced by the abandoned 
farm and wheat circles (see the feint circles in north east corner, underneath the plant layout in Figure 3). The closest 
formal land use appears to be a small, active farm comprising of a number of fields and silos approximately 13 km 
away from the site and a mining operation approximately 16 km away.  


To the north and south of the site are two temporary camel camps (see Figure 5 and Figure 6.) The closest of these is 
approximately 400 metres away from the future site boundary. In both instances, it would appear these are mobile 
camps that change with the seasonal availability of grass. 


Category  Design Data – SI Units (Riyadh)  


Elevation above mean sea level (m)  608  


Station coordinates: Latitude North  24° 42’  


   Latitude East  46° 44’  


Ambient air & soil temperatures (°C):   


Average annual temperature  27  


Average daily (maximum) temperature (hottest month)  37  


Monthly normal (maximum) temperature (hottest month)  43  


Average daily soil temperature. (1m below grade)  33  


Monthly normal maximum soil temp. (1m below grade)  34  


Lowest one-day mean temperature  5  


Highest one-day mean temperature  40  


Lowest recorded temperature  -4 


Highest recorded temperature  49  


Summer design dry bulb temp. @ 1%  44  


Mean Coincident wet bulb temp. @ 1%  21  


Summer design dry bulb temp. @ 2.5% 43  


Mean Coincident wet bulb temp. @ 2.5%  20  


Summer design wet bulb temp. @ 1%  22  


Mean Coincident dry bulb temp. @ 1%  34  


Summer design wet bulb temp. @ 2.5%  20  


Mean Coincident dry bulb temp. @ 2.5%  34  


Summer design dry bulb temp. @ 5%  42  


Main daily range  16  


Winter design dry bulb temp. @ 99%  3  


Wind:   


Basic wind speed, 3-sec gust, km/hr  165  


Basic wind speed, fastest-mile, (km/hr) 50 yr  140  


Prevailing direction  N  


Precipitation, mm:  


Rainfall, average annual 116 


Rainfall, maximum 24 hours 70 


Isokeraunic levels (days/lightning/year) 10 
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A  


 


B  
  


Figure 5. Occupied camps 
 


  


  


Figure 6. Camel camp 
 


4.3.4 Terrestrial Ecology (Flora and Fauna) 


The site is situated within the WWF ecoregion called “Arabian Desert and East Sahero-Arabian xeric shrublands” 
(www.worldwildlife.org). This is a desert ecoregion which holds relatively little biodiversity. The primary biomes in this 
region are deserts and xeric shrublands. Many species, such as the striped hyena, jackal and honey badger have 
become extinct in this area due to hunting, human encroachment and habitat destruction. Other species have been 
successfully re-introduced, such as the endangered white oryx and the sand gazelle, and are protected at a number of 
reserves. Overgrazing by livestock, off-road driving, and human destruction of habitat are the main threats to this 
desert ecoregion. 


The site itself is on the western side of the Tuwaiq Escarpment, an 800km long narrow limestone plateau upon which 
Riyadh sits. Comprised entirely of a flat sand and gravel plain, the ecology observed on the site was unremarkable. A 
small number of desert plants were observed during the site visits.   


Only one species of bird was observed on site. Other observations included the tracks of small rodents and reptiles. 
Camels, possibly from the nearby ranches, were also observed moving across the site.  
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4.3.5 Water Features and Water Supply 


There are no surface water features present on site. Due to the flat topography of the site, there are also no obvious 
drainage channels. A deep well has been drilled in the southwest corner of the site indicating the potential presence of 
groundwater. This well would have been used to supply irrigation water for the wheat fields that used to be on site.   


 


4.3.6 Waste Management and Potential for Contaminated Land 


Several, relatively minor, accumulations of waste were evident on the site, with a number of minor potential soil 
contamination sources, mainly thought to be associated with fuel oil spillages around decommissioned generator 
platforms. Examples of these including images and are provided in Figure 7.  


It is considered unlikely that groundwater has been affected by any of the spillages due to the small volume of spillage 
and the likely significant depth (thought to be approximately 400 m) of the water table.  


 


 


A  


 


B  
  


Figure 7. Examples of minor hydrocarbon contamination on site 
 


4.3.7 Air Quality 


Surrounding air quality is considered good due to the absence of any polluting industries or human settlements. The 
exception to this would be inhalable particulates (namely PM10), which would be naturally high in windy conditions due 
to the surrounding sandy desert. PME’s 2003 annual air quality monitoring report recorded significant exceedances of 
the annual PM10 standard at eight of nine monitoring stations. The exceedances varied from 19 to 96% over the 
annual limit of 80 µg/l; the latter value being recorded at the Riyadh station. Extreme sandstorm events are common in 
this region.  


 


4.3.8 Environmental Noise 


The existing background noise levels are very low. The main (potentially, only,) existing anthropogenic noise source 
are the infrequent vehicle movements along the graded road to the south of the site.  


 


4.3.9 Transport and Infrastructure 


A graded road currently provides access to the site from the Dhurma-Murat highway. An existing gas pipeline and 
telephone cable run adjacent to this road. No other current infrastructure is currently present on the site.    
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4.3.10 Cultural and Archaeological 


No features of cultural or archaeological significance were noted during any of our site visits. 
 
4.4 SENSITIVE RECEPTORS 


Based on the descriptions in this chapter, it is evident that the Riyadh IPP site is very remote and isolated from any 
human settlements. During the course of our site visits, two small, temporary camel camps were noted to the north 
and south of the site but these would shift according to the availability of grazing for the camels.  


The closest human ‘settlement’, a small farm, is located approximately 13 km away. The nearest town is Dhruma, 
which is 58km away and has a population of 15,000 residents. Both of these are too far away to be impacted by the 
activities on the site (both construction and operational).  


Given the isolation of the site and lack of any nearby human settlements in the area, WSP have concluded that there 
are no sensitive receptors within the immediate zone of impact of the Riyadh IPP plant. Clearly, the absence of 
sensitive receptors provides a particular context to this project in that the impacts are less intense and significant in 
comparison to a plant that is located near a significant human population. 
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5 Impact Assessment Methodology 


5.1 METHODOLOGY FOR THE ASSESSMENT OF IMPACTS 


The assessment of the potential impacts of both the construction and operational phases associated with the project 
is based on a number of criteria, which are used to determine whether or not such effects are ‘significant’. These 
significant criteria comprise: 


 Local, national and international legislation, regulations and standards; 


 Relationship with national planning policy; 


 The sensitivity of the local environment; 


 The reversibility/irreversibility and duration of effects; 


 The inter-relationship, if any, between the effects – i.e. an assessment of cumulative impacts; and 


 The results of consultations with the environmental regulator. 


The significance of effects reflects judgements as to the importance or sensitivity of the affected receptor(s) and the 
nature, magnitude and duration of the predicted changes. For example, a large adverse impact on a feature or site of 
low importance will be of less significance than the same impact on a feature or site of high importance. 


 


5.2 SENSITIVITY (IMPORTANCE) OF RECEPTORS 


Receptors are defined as the physical resource or user group that would be affected by a proposed development. 
The baseline studies identify potential environmental receptors for each topic. Certain receptors may be more 
sensitive to environmental effects than others, whilst the importance of a receptor may depend, for example, on its 
frequency or extent of occurrence at a local, national, regional or international scale. 


 


5.3 DESCRIPTION OF EFFECT 


Effects (otherwise referred to as ‘impacts’) are defined as the physical changes to the environment as attributed to a 
project. For each topic, the likely environmental effects are identified and taken into consideration, including their 
magnitude, comparing the effects with and without the project in place.  


Effects are defined as either ‘adverse’ or ‘beneficial’ and, depending on the discipline, either ‘direct’ (effects directly 
attributable to a project action/activity), or ‘indirect’ (effects that are not directly attributed to a project action/activity). 


Effects are also divided into those occurring during the construction phase of a project, and those that occur during 
the operational phase. Again, dependent on the discipline, this SEA may refer to such effects as ‘temporary’ 
(generally during the construction phase), and ‘permanent’ (generally during the operational phase). 


 


5.4 SIGNIFICANCE OF EFFECTS 


Prediction of impacts is essentially an objective exercise to determine what could potentially happen to the 
environment as a consequence of the project and its associated activities. Impacts have been categorised according 
to their various characteristics (e.g. are they detrimental or beneficial, direct or indirect, etc.). The various types of 
impacts that arise, and the terms used in this assessment are shown and discussed in the following tables and 
associated text.  
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5.5 EVALUATION OF IMPACTS 


In evaluating the significance (i.e. importance) of impacts, the following factors were taken into consideration: 


 Impact severity: The severity of an impact is a function of a range of  considerations including impact magnitude, 
impact duration, impact extent, and legal and guideline compliance; 


 Nature and sensitivity of the receiving environment: The characteristics of the receptor / resource will be taken into 
consideration with respect to its vulnerability / sensitivity to an impact / change.  


In evaluation the severity of the impacts, the following factors were taken into consideration: 


 Impact Magnitude: The magnitude of the change that is induced (i.e. the percentage of a resource that is lost) 


 Impact Duration: The time period over which the impact is intended to last; 


 Impact Extent: The geographical extent of the induced change; and 


 Regulations, Standards and Guidelines: The status of the impact in relation to regulations (e.g. discharge limits), 
standards (e.g. environmental quality criteria) and guidelines.   


The tables below outlines the impact criteria used within the assessment of the Riyadh IPP. 


 
Table 16. Definition of Impact Type 


 
Impact Type Definition 


Direct Impact 
Impacts that result from a direct interaction between a planned project activity and the 
receiving environment (e.g. between occupation of a plot of land and the habitats which are 
lost). 


Secondary 
Impact 


Impacts that follow on from the primary interactions between the project and its environment 
as a result of subsequent interactions within the environment. (e.g. loss of part of a habitat 
affects the viability of a species population over a wider area). 


Indirect Impacts 
Impacts that result from other activities that are encouraged to happen as a consequence of 
the project (e.g. presence of project promotes service industries in the region). 


Cumulative 
impact 


Impacts that act together with other impacts to affect the same environmental resource or 
receptor. 


Residual Impact Impacts that remain after mitigation measures have been designed into the intended activity. 
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Table 17. Impact Assessment Terminology 
 


Term Definition 


Impact magnitude 


Magnitude 
Estimate the size of the impact (e.g. the size of the area damaged or impacted, the % of a 
resource that is lost or affected etc.) 


Impact Nature 


Negative impact 
An impact that is considered to represent an adverse change from the baseline, or introduces 
a new undesirable factor. 


Positive impact 
An impact that is considered to represent an improvement on the baseline, or introduces a 
new desirable factor. 


Neutral impact 
An impact that is considered to represent neither an improvement nor deterioration in baseline 
conditions. 


Impact Duration 


Temporary Impacts are predicted to be of a short duration and intermittent / occasional in nature. 


Short-term 
Impacts that are predicted to last only for a limited period but will cease on completion of the 
activity, or as a result of mitigation / reinstatement measures and natural recovery. 


Long-term 
Impacts that will continue over an extended period but cease when the project stops 
operating. These will include impacts that may be intermittent or repeated rather than 
continuous of they occur over an extended period of time. 


Permanent 
Impacts that occur once on development of the project and cause a permanent change in the 
affected receptor or resources that endures substantially beyond the project lifetime. 


Impact Extent 


Local Impacts are on a local scale (e.g. restricted to the vicinity of the facility etc). 


Regional 
Impacts are on a national scale (effects well beyond the immediate vicinity of the project and 
affect an entire region). 


Global Impacts are on a global scale (e.g. global warming, depletion of the ozone layer). 


 
Table 18. Impact Severity Criteria 


 
Impact Severity Definition 


Slight 
Effects are very small and difficult to distinguish from the baseline / within natural 
fluctuations. 


Low 
Affects a specific group of localised individuals within a population over a short time period 
(one generation or less), but does not affect other trophic levels or the population itself. 


Medium 
Affects a portion of a population and may bring about a change in abundance and/ or 
distribution over one or more generations, but does not threaten the integrity of that 
population or any population dependant on it. 


High 


Affects an entire population or species in sufficient magnitude to cause a decline in 
abundance and / or change in distribution beyond which natural recruitment (reproduction, 
immigration from unaffected areas) would not return that population or species, or any 
population or species dependant upon it, to its former level within several generations. 
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The likelihood (probability) of an event occurring has been ascribed using a qualitative scale of probability shown in 
the table, below:  


Table 19. Likelihood Categories 
 
Likelihood Definition 


Extremely 
unlikely 


The event is very unlikely to occur under normal conditions but may occur in exceptional 
circumstances, e.g. emergency conditions. 


Unlikely The event is unlikely but may occur under normal conditions. 


Low likelihood The event is likely to occur during normal conditions. 


Medium 
likelihood 


The event is very likely to occur during normal conditions. 


High likelihood / 
inevitable  


The event will occur during normal conditions.  


 


The significance of each impact is determined by comparing the impact severity against the sensitivity of the receptor 
in the impact significance matrix provided in Table 20, below: 


 
Table 20. Determining the Significance of Impacts 


 


Low Low-Medium Medium Medium-High High


No Change Negligible Negligible Negligible Negligible Negligible 


Slight Negligible Negligible Negligible Minor Minor


Low Negligible Negligible Minor Minor Moderate


Medium Negligible Minor Minor Moderate Moderate


High Minor Moderate Moderate Major Major


Im
p


ac
t 


S
ev


er
it


y


Sensitivity of Receptor


 


 
Lastly, impacts are defined according to the following criteria: 


Table 21. Definition of Impacts 
 


Significance Definition 


Positive Impact 
An Impact that is considered to represent an improvement on the baseline or 
introduces a new desirable factor. 


Negligible Impact Magnitude of change comparable to natural variation. 


Minor Impact Detectable but not significant. 


Moderate Impact Significant; amenable to mitigation; should be mitigated where practicable. 


Major Impact Significant; amenable to mitigation; must be mitigated. 


Critical Impact 
Intolerable; not amenable to mitigation; alternatives must be identified – Project 
Stopper. 
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6 Air Quality 


  
6.1 INTRODUCTION 


WSP commissioned PJD Consultants Ltd to carry out an assessment of the potential air quality impacts arising from 
the operation of the proposed Riyadh IPP under a range of operating scenarios. 


The proposed facility will be a 1,729 MW combined cycle power plant. To achieve this, seven GT/HRSGs and two STs 
are proposed for the plant.  The gas turbines and steam generators would be divided into two groups, one with four 
GT/HRSGs and one ST and the other with three GT/HRSG and one ST. 


NOx, SO2, CO and PM10 emissions from the plant operating at 100% load on all GTs and operating according to the 
estimated annual profile (based on the projected power demand) have been assessed using dispersion modelling.  
Modelling of emissions from the plant assuming firing on ASL oil has also been undertaken.  It should be noted that 
operating on ASL would only be a temporary operating scenario, as ASL would only be used if the natural gas supply 
was interrupted. Therefore, only short-term averaging periods have been considered for these operating conditions. 


It is not intended that any of the gas turbines will be routinely operated in open cycle mode at the proposed IPP, 
however, during the short-term Early Power Period, when commissioning of the plant and initial power supply is 
underway the Group 1 GTs will be operated in open cycle mode, with emissions discharged via by-pass stacks.  The 
Early Power Period is proposed to last 5 months from 1st May 2012 to the 30th September 2012.  Therefore, emissions 
arising during this period have also been modelled.  The plant may be operated in open cycle mode on occasions 
where a ST is not available; however, this would be non-routine operating conditions resulting from a problem with the 
steam turbine and therefore would only be short-term operating conditions. Therefore, emissions under such 
conditions have not been modelled as the impacts would not be any greater that those predicted for the Early Power 
Period. 


 
6.2 RELEVANT AIR QUALITY EMISSION STANDARDS 


6.2.1 International Standards 


International standards for ambient air quality are provided by the WB around thermal power plants for use in 
environmental assessments.  However, it is stipulated in WB guidelines that these standards are only for use in the 
absence of local (national) ambient air quality standards; there is also some question as to their application beyond 
the boundary of the thermal power plant site.  Therefore, they have been included and used where national standards 
do not exist. 


Emissions standards have also been developed by the WB for thermal power plants.  The WB standards for NO2, 
SO2, PM10 and CO are shown in Table 22. 


 


6.2.2 National Standards 


National air quality standards for KSA are provided by PME in Document No. 1409-01, however, PME have generally 
adopted the emissions standards provided by the WB. The PME ambient and emission standards for the pollutants 
considered are shown in Table 22. 
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Table 22. Air Quality and Emission Standards for NO2, SO2, PM10 and CO 
 


Air Quality Standards 


Pollutant Averaging period PME WB 


NO2 1-hour 


24-hour 


Annual 


660(a) 


-- (b) 


100 


-- 


150 (maximum) 


100 


SO2 1-hour 


24-hour 


Annual 


730 


365 


80 


-- 


150 


80 


PM10 24-hour 


Annual 


340(c) 


80 


150 


50 


CO 1-hour 


8-hour 


40,000 


10,000 


-- 


-- 


Emission Standards 


Pollutant PME WB 


(All turbine types of Unit > 50MWth) 


460 mg/m3 (@ STP) for oil-fired power plant 


NOx Total of 130 ng/J  


(0.045 kg/MBTU) 


25ppm(d) (51 mg/m3) - Natural Gas; 


74 ppm(d) (152 mg/m3) - Fuels other than 


Natural Gas 


SO2 1 ng/J (1.1 kg/MBTU) Natural Gas – no limit 


Fuels other than Natural Gas - Use of 1% S 


content or less in fuel 


Total particles 43 ng/J (0.045 kg/MBTU) Natural Gas – no limit 


Fuels other than Natural Gas - 50 mg/Nm3(e) 


CO  No limit specified 


(a) Not to be exceeded more than twice per month (30 day period). 


(b) No 24-hour standard has been set by PME. 


(c) Not to be exceeded more once during any 12 month period. 


(d) Dry gas, 15% oxygen 


(e) Nm3 – Normalised cubic metre, reference conditions 273K, 101.3 kPa, dry gas, 15% oxygen. 


 
The focus of this air quality assessment is on NOx emissions due to the emissions of this pollutant being highest and 
likely to be most significant with regards to ground level concentrations of NO2 resulting from emissions during 
operation of seven turbines at 100% load and over a typical annual operating profile. 
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6.3 METHODOLOGY 


6.3.1 Scope 


The scope of this assessment has been determined in the following way: 


 Review of the emission data supplied by GDF Suez Energy and HHI for the GT and HRSG units; 


 Consultation with both parties on operating scenarios for the proposed IPP; 


 Review of data, information and site plans and design for the proposed IPP plant and its operation and supplied by 
WSP; 


 Desk study to confirm the location of nearby areas that may be sensitive to changes in local air quality; and 


 Review of relevant international, national and local air quality regulations, standards and guidelines for air quality. 


Emissions to air from the proposed IPP will come from 7 GTs and associated HRSGs, which are divided into two 
operational groups (referred to as Group 1 and Group 2).  The impact of emissions from the plant has been assessed 
assuming all GT/HRSGs units are fully operational and operating in combined cycle, with the exception of the Early 
Power Period where the plant has been modelled in open cycle operation. 


 
6.3.2 Prediction of Construction Phase Impacts 


During the construction phase, activities undertaken on the application site may cause dust and particulate matter to 
be emitted to the atmosphere. 


Dust comprises particles typically in the size range 1-75 micrometres (µm) in aerodynamic diameter and is created 
through the action of crushing and abrasive forces on materials.  The larger dust particles fall out of the atmosphere 
quickly after initial release and therefore tend to be deposited in close proximity (10 to 20 metres) to the source of 
emission.  Dust therefore, is unlikely to cause long-term or widespread changes to local air quality; however, its 
deposition on property and cars can cause ‘soiling’ and discolouration.  The site is in an area where there is a 
significant natural source of particulate material that will be readily entrained by the wind, therefore, the potential dust 
impacts during the construction period must be considered within this context. 


The smaller particles of dust (typically less than 10 µm in aerodynamic diameter) are known as PM10 and represent 
only a small proportion of total dust released.  As these particles are at the smaller end of the size range of dust 
particles, they remain suspended in the atmosphere for a longer period of time than the larger dust particles, and can 
therefore be transported by wind over a wider area (although the majority are generally deposited within 100m of the 
source). PM10 is small enough to be drawn into the lungs during breathing, which to sensitive members of the public 
could cause an adverse reaction.  As a result of this potential impact on health, standards and objectives for PM10 are 
defined in the Air Quality Standards (AQS). 


A qualitative assessment of the potential impacts due to the generation and dispersion of dust and PM10 during the 
construction phase has been undertaken.  As there are no formal assessment criteria for dust and PM10 generation 
and dispersion during construction, the significance of impacts associated with this phase of the proposed 
development has been determined qualitatively by: 


 Identifying the construction activities associated with the proposed development which could generate dust and 
PM10 and their likely duration; 


 Identifying sensitive receptors within 200m of the construction site boundary; and 


 The prevailing wind direction. 


Exhaust emissions from construction vehicles will have an impact on local air quality both on-site and adjacent to the 
routes used by these vehicles to access the site.  Information on exact numbers of vehicles associated with the 
construction phases is not available at present; however, it is anticipated that vehicle movements associated with the 
construction phase are not likely to be significant.  Therefore, a qualitative assessment of their impact on local air 
quality has been also been undertaken. 
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6.3.3 Prediction of Operational Phase Impacts 


Dispersion Model Used 
The operational phase of the proposed facility has been assessed using detailed dispersion modelling. The latest 
version of the atmospheric dispersion model Breeze Aermod Pro (version 7.2.3) was used for quantifying the impact 
of emissions from the plant at sensitive receptors in the area.  Aermod Pro is an advanced dispersion model for 
calculating concentrations of pollutants emitted continuously from point, volume and area sources; or discretely from 
point sources, and is approved by the United States Environmental Protection Agency (USEPA) and the Environment 
Agency in the UK for regulatory applications. 


The model includes algorithms which are also able to take into account the following (where suitable input data is 
available): 


 Effects of building downwash; 


 Complex terrain; 


 Time varying emission rates; 


 Chemical reactions; 


 Plume rise as a function of distance; and 


 Averaging times ranging from short-term to annual. 


Buildings and Topography 


Both nearby buildings and complex topography can have a significant effect on the dispersion characteristics of the 
plumes from the stacks being assessed.  Buildings can cause the plume to come to ground much closer to the stack 
than otherwise expected, causing higher pollutant concentrations. Plumes can also impact on hillsides under certain 
weather conditions, or within a basin or hollow which may result in emissions being trapped for low level emissions. 


The height of the stacks for the gas turbines should ensure that the influence of building downwash effects due to the 
main on-site buildings are minimal, nevertheless significant on-site buildings have been included in the modelling 
assessment. 


The topography of the surrounding area is essentially flat and at the same elevation across the entire area considered 
in the modelling.  Therefore, terrain data has not been included in the model. 


Meteorological Data 


Meteorological records of wind speed, direction and atmospheric stability parameters are required to predict the 
pollutant concentrations which could occur under different weather conditions. 


With respect to the dispersion of pollutants, the atmosphere is commonly referred to in terms of its ‘stability’.  When 
the atmosphere is said to be ‘stable’, there is little turbulence and vertical movement of air. These conditions are 
almost exclusively confined to the hours between sunset and sunrise, and require light winds. Such conditions in 
conjunction with wind speeds of less than 1 m/s often give rise to the highest pollutant concentrations from a stack 
release. 


‘Unstable’ atmospheric conditions are confined to the daytime when, primarily due to surface heating, there is 
considerable turbulence and rapid vertical movement, thus dissipating the pollutant fairly rapidly. Hence pollutant 
concentrations will decrease rapidly away from the source.  Unstable conditions also favour light winds and strong to 
moderate levels of sunshine. 


‘Neutral’ stability occurs under cloudier weather conditions and is biased towards higher wind speeds. A neutral 
atmosphere can persist during the day or night. 


Five years (2005-2009) of sequential hourly readings of wind speed, direction and atmospheric boundary layer 
conditions from the observing station at Riyadh International Airport were used in the model. This observing station is 
located approximately 100km to the east of the proposed power plant.   
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Review of the available data (up to 2009) indicated that the meteorological data sets for the above years were most 
complete, i.e. had the fewest missing observations.  Wind roses for each of the five years are shown in Appendix E, 
which identifies that the predominant wind direction is from the north/north northeast and south. 


Concentrations of each pollutant have been predicted over the relevant averaging period of the standard (i.e. 1-hour, 
8-hour, 24-hour and annual mean) within the context of the individual operating conditions. 


Modelling Scenarios 


Five scenarios for a range of operating conditions at the plant have been assessed. These operating conditions 
represent the plant operating at maximum output (gas-fired and ASL-fired) across an entire year and operating over a 
‘typical’ annual profile (gas-fired).  The scenarios are aimed at determining the potential worse-case impact, as well as 
impact under representative normal operating conditions across a year.  The scenarios that have been modelled are 
described in Table 23. 


Table 23. Description of operational scenarios 
 


Scenario Description Operating Condition Details 


1 Maximum operating conditions  7 x gas-fired turbines operating at 100% load 


 HRSG duct firing 


 Operating continuously for a full year 


2 Typical annual operating profile  3 to 7 gas-fired turbines operating over a range 90 to 100% load 


 Operating in Combined Cycle mode for five different operating points 


 Varying levels of HRSG duct firing 


 Operating continuously for a full year over operating profile 


3 Emergency operating conditions  7 x turbines operating at 100% of ASL load 


 ASL Firing 


 Operating 24 hours and 7 days 


3A Emergency operating conditions 


(winter time) 


 4  x turbines operating at 40% plant load 


 ASL Firing 


 Operating in Combined Cycle mode during December January 


 Operating 24 hours and 7 days over time period 


4 Early Power Period  4 turbines operating (gas fired) 


 Operating in Open Cycle mode 


 Operating continuously from 1st May to 30th September 


 


Modelling Assumptions 


For Scenario 1, all combustion units (GTs) were assumed to be operating 24 hours per day, seven days a week, at 
the maximum operating conditions.  These conditions are only likely to occur during the months of July and August 
(1400 to 1640 hours) each year when demand on the plant would be greatest; however, the scenario was assessed 
using a full year of meteorological data to allow the worse-case conditions to be identified and when they would occur. 


For Scenario 2, an annual operating profile was developed using operating information supplied by GDF Suez and 
HHI based on the estimated power demand at the plant.  Five individual plant gas-fired operating scenarios were 
provided and identified the period during the year the operating conditions would occur.  To accommodate the varying 
number of turbines in operation, operating at varying loads, across the year in the dispersion model, an hourly 
emissions file was created to allow each source emission rate and characteristics (temperature and efflux velocity) to 
be varied separately on a daily (and hourly) basis.  The operating conditions and the annual operating profile used to 
develop the hourly emission file for input to the model are presented in Appendix E. 
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For the emergency scenario above (Scenario 3), operation under these conditions would only last for a relatively short 
period of time and therefore annual average concentrations have not been assessed; however, the scenario was 
assessed using a full year of meteorological data to allow the worse-case weather conditions to be identified.  
Scenario 3A has been included to assess more representative operating conditions if the gas supply to the plant failed 
during the winter months (which is highly unlikely as gas demand in winter in KSA is low), when power demand would 
be low and all 7 turbines would not be required to operate to meet the power demand at the plant.  For Scenario 3A, 4 
turbines are assumed to be operating (two from Group 1 and two from Group 2) at a lower load to reflect the 40% 
plant load at that time of the year.  Modelling was completed for NOx emissions only (as the key pollutant) and over 
the month December and January. 


For the assessment of impacts during the Early Power Period (Scenario 4), all four Group 1 GTs were modelled as 
operating in open cycle mode, with exhaust gases discharged via 40m tall by-pass stacks for both natural gas firing 
and ASL firing.  It is anticipated that the Early Power Period would cover 1st May to 30th September 2012, therefore, 
the modelling was confined to this period of the meteorological data set and annual mean concentrations were not 
predicted for the scenario. 


Stack Parameters 


The atmospheric dispersion of pollutants is effected by the efflux velocity at the stack exit point (which determines the 
momentum of the plume) and the temperature of the gases (which determines the buoyancy).  Both momentum and 
buoyancy contribute to plume rise. The atmospheric conditions then govern the degree of turbulent mixing of the 
plume. 


Engineering data (stack heights and diameters etc), exhaust flow data and mass emissions rates for the emission 
sources at the proposed IPP were supplied by GDF Suez and HHI for use in this assessment.  The model input 
parameters used for this study are summarised in Appendix E. It can be seen from Appendix E that the emissions 
from the proposed IPP are below the WB emission standards for turbines greater than 50MW. 


Modelling Grid 


Pollutant concentrations have been predicted over a variable grid of receptor locations.  The grid extends out to a 
distance of approximately 5 km in all directions (10 km by 10 km).  A grid spacing of 100m was selected for a smaller 
grid size of 2 km by 2 km (centred on the plant), with a grid spacing of 200m for the remainder of the 10 km by 10km 
grid. This gave 3,841 (gridded) receptor locations in the model.  In addition, 60 site boundary receptors and 17 
discrete receptor locations were also included in the model. 


NOx to NO2 Conversion 


NOx emitted to atmosphere as a result of the combustion of hydrocarbons will consist largely (around 90%) of nitric 
oxide (NO), a relatively innocuous substance.  Once released into the atmosphere, NO is oxidised to NO2, which is of 
concern with respect to health and other impacts. The proportion of NO converted to NO2 depends on a number of 
factors including wind speed, distance from the source, solar irradiation and the availability of oxidants, such as ozone 
(O3). 


The dispersion modelling exercise predicts concentrations of NOx which subsequently require conversion to NO2.  
Janssen et.al made extensive measurements of the percentage oxidation of NOx to NO2 in power station plumes, and 
derived empirical relationships based on downwind distance, ) O3concentration, wind speed and season of the year. 


The fraction of NOx that is oxidised to NO2 in a plume is described by Janssen et al using the following equation: 


[NO2]/[NOx] = A(1-e-x) 


Where x is the distance downwind (km) of the emission point and α and A are constants derived from the 
measurements.  The percentage oxidation to NO2 with distance from the power station provided in that paper has 
been estimated using the data of Janssen et al for worst case and typical conditions.  These estimates are presented 
in Table 24. 
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Table 24. Estimates of the percentage NOx as NO2 
 


Percentage NOx as NO2 (%) Downwind Distance (km) 


Worst Case Value Typical Case Value 


1 32 7 


2 52 13 


3 65 19 


5 79 29 


The following values have been selected for the worst case and typical conditions: 


Wind speed (m/s) 15 5 


Ozone concentration (ppb) 100 25 


Season Summer - 


A (per km) 0.88 0.74 


 (km-1) 0.45 0.10 


 
It is assumed that the ‘worse case’ conditions would be most representative of conditions at the site of the proposed 
development due to the elevated temperatures in the region.  Based on the principles outlined above, it is expected 
that under worse case conditions, the proportion of NOx in the form of NO2 within 2 kilometres of the stacks will be 
around 50% and within 5 km of the stacks, the proportion would be 80%. For the purposes of this assessment, the 
proportion of NOx in the form of NO2 (at the receptors within 5 km of the site) of 80% has been assumed for 1-hour 
mean concentrations.  This is a conservative approach, as the receptors closest to the plant are all well within 2 km 
and therefore, the extent of oxidation is likely to be lower than assumed (e.g. around 50%). For hourly mean 
concentrations more distant than 5 km from the site, 100% conversion has been assumed. 


For annual and 24-hour predicted concentrations, 100% conversion of NOx to NO2 has been assumed as a 
conservative approach. 


Calculation of Annual Greenhouse Gas (GHG) Emissions 


Data on the anticipated fuel consumption and power output over the range of Operating Points for the proposed IPP 
has been used to calculate the annual GHG emissions for the plant.  This data is shown in Table 25 below. 


Table 25.  Fuel Consumption and Operating Data 
 


  OP1 OP2 OP3 OP4 OP5 
OP6 


(ASL) 


Gross Output (MW) 1,804 1,447 1,178 903 547 1,667


Net output (MW) 1,755 1,404 1,141 877 526 1,612


Fuel consumption GT, tonnes per 
hour (total Plant) 


253 206 172 143 91 282


Fuel consumption DF, tonnes per 
hour  (total Plant) 


49 32.8 21.1 2.70 0 0


Total Fuel Consumption (tph) 302 239 193 145 91 282


Hours of Operation 1,400 2,100 2,770 1,950 300 240


Megawatt hours (MWh) 2,457,840 2,949,450 3,160,847 1,711,710 158,010 386,952


Energy (MMBtu/yr) 20,332,471 24,148,595 25,794,124 13,677,329 1,318,193 2,869,023


Note: GT – gas turbine; DF – duct firing 
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The emission factor range for CCGT in the IFC Guidelines is 348–374 gCO2/kWh. For the purposes of this 
assessment, the upper limit of the range has been used to calculate the CO2 emissions for the gas-fired operation of 
the plant (OP1 – OP5). For ASL-fired operations, the Intergovernmental Panel on Climate Change (IPCC) CO2 
emission factor of 73.3 kgCO2/Terajoules (TJ) of fuel was used. This value has been sourced from the value given for 
“Crude Oil” in the 2006 IPCC Guidelines for National Greenhouse Gas Inventories (Vol. 2 - Energy:   Stationary 
Combustion, Table 2.2). For methane emissions during operation of the plant, the default IPCC emission factors for 
stationary combustion sources of 1 kgCH4/TJ for gas-fired operation and 3 kgCH4/TJ for ASL-fired operation was 
used. A conversion factor of 1 MMBtu = 0.001055TJ was applied for the calculations. 


 
6.4 EXISTING BASELINE CONDITIONS 


The site of the proposed facility is a greenfield site located in an area where there are no major sources of pollution.  
There are no major roads, industrial sources or urban centres in the vicinity of the site that could influence the local air 
quality.  The main influence on local air quality is likely to be natural sources (e.g. natural particle emissions from the 
surrounding landscape). There is no historical air quality monitoring data available on background pollutant 
concentrations for the area of the proposed IPP site.  The site location is shown in Figure 1, Appendix G. 


The Aermod dispersion model only calculates the pollutant contribution from the stacks under consideration. It has the 
capacity to allow for the contribution of background concentrations to total pollutant concentrations in addition to those 
arising from the proposed facility; however, this requires hourly sequential background monitoring files, which are not 
available. 


A short-term air quality monitoring programme (2 months) was undertaken at the Riyadh IPP site. The monitoring 
program utilised diffusion tubes, deployed at 6 locations, to measure ambient NOx, NO2 and SO2 concentrations 
(diffusion tubes are deployed at each location in triplicate for each compound).  Only the first month (28/01/10 to 
03/03/10) of monitoring data were available at the time of submission, a summary of which are shown below in Table 
26.  The laboratory analytical reports are shown in Appendix H. The results from this programme provide an 
indication of the potential background concentrations for the key pollutants considered in the assessment (NO2 and 
SO2).  The complete set of monitoring results will be provided as an addendum to the assessment when the all the 
results are available. 


Table 26. Air Quality Monitoring Results 


Easting Northing


1 SW corner of IP site 562293 2740026 2.78 5.56 10.83


2 NW corner of IP site 562302 2741687 3.07 3.34 9.67


3 NE corner of IP site 563840 2742415 5.20 4.97 17.86


4 SE corner of IP site 564029 2740268 4.59 4.80 14.45


5
Wheat/Fodder Fields and silos 
east of the IP site


574717 2741175 5.15 5.72 11.40


6 Northern outshirt of Dhurma 609950 2722935 14.33 7.18 39.27


NOx Concentration 


(µg/m3)
Location ID


UTM Coordinates SO2 Concentration 


(µg/m3)
Location Description


NO2 Concentration 


(µg/m3)


 


The monitoring data show that the ambient concentrations for NO2 and SO2 are all very low relative to the annual AQS 
for each pollutant.  As might be expected, the highest concentrations are predicted to occur in the northern outskirts of 
Dhurma.  This monitoring location is near a road, which would account for the higher concentrations relative to the 
other monitoring locations. 


Site specific meteorological data is also not available for the study area.  For the purposes of the modelling, five years 
of hourly sequential meteorological data has been obtained for Riyadh International Airport, which is the nearest 
monitoring station to the site where meteorological data suitable for dispersion model input is collected. 
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6.5 SENSITIVE RECEPTORS 


The site is undeveloped with the area immediately surrounding the site being used for camel farming and camps; 
however, these appear to be transient activities and are not considered permanently occupied residential areas.  
Therefore, these locations have not been specifically considered as discrete receptors; however, the areas where 
these activities may take place are covered by the modelling grid, so concentrations are predicted for the relevant 
areas. 


The proposed IPP will include permanent accommodation for the workforce on-site.  The accommodation area will lie 
within the larger IPP site, along with a Social Building and Administration building.  These locations have been 
included in the model as discrete receptors due to the potential for receptors to be in these locations over short and 
long-term periods. The receptor locations that have been included in the model as discrete receptors in addition to the 
receptor grid are presented in Table 27 below, with the existing locations shown in Figure 1, Appendix G. 


 
Table 27. Sensitive Receptor Locations 


 


UTM Coordinates Receptor 
No. 


Receptor Location 
Easting Northing 


1. Permanent Accommodation (SW corner) 563768.1 2741155.5 


2. Permanent Accommodation (SE corner) 563800.7 2741161.7 


3. Permanent Accommodation (NE corner) 563782.4 2741304.5 


4. Permanent Accommodation (NW corner) 563747.7 2741298.4 


5. Social Building (SW corner) 563641.5 2741327.0 


6. Social Building (SE corner) 563657.9 2741331.1 


7. Social Building (NE corner) 563655.8 2741351.5 


8. Social Building (NW corner) 563639.5 2741349.4 


9. Administration Building (SW corner) 563670.1 2741335.2 


10. Administration Building (SE corner) 563715.0 2741339.2 


11. Administration Building (NE corner) 563713.0 2741353.5 


12. Administration Building (NW corner) 563670.1 2741349.4 


13. Quarry 579650.0 2742930.0 


14. Goat Farming 583130.0 2742220.0 


15. Grain Silos 576290.0 2740520.0 


16. Aramco Pumping Station 584480.0 2742840.0 


17. Wheat/Fodder Fields 572955.0 2738800.0 


 
 
Receptors up to 20 km from the site have also been considered.  These are all located to the east of the site and are 
located near the proposed natural gas pipeline corridor. The receptor locations/activities include a quarry, 
wheat/fodder fields, goat farming and an Aramco pumping station. 
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6.6 ASSESSMENT OF CONSTRUCTION & OPERATIONAL IMPACTS 


6.6.1 Construction Phase Impacts 


Construction Sources of Dust and PM10 


The main sources of dust and PM10 during construction activities include: 


 Haulage routes, vehicles and construction traffic; 


 Materials handling, storage, stockpiling, spillage and disposal; 


 Exhaust emissions from site plant, especially when used at the extremes of their capacity and during mechanical 
breakdown; 


 Site preparation and restoration after completion; and 


 Construction and fabrication processes. 


The construction phase will be approximately three years.  During this time, the majority of the releases are likely to 
occur during the ‘working week’.  However, for some potential release sources, e.g. exposed soil produced from 
significant earthwork activities, in the absence of dust control mitigation measures, dust generation has the potential to 
occur 24 hours per day over the period during which such activities are to take place. 


Distance from the Point of Generation to the Sensitive Receptor 


Depending on wind speed and turbulence (not withstanding natural events such as dust storms), it is likely that the 
majority of dust will be deposited in the area immediately surrounding the source (up to 200m away).  Because the 
proposed IPP site is a greenfield site and in an area with little to no sensitive development, there are no permanent 
residential properties within an estimated 13 km of any part of the application site.  There may be transitory occupied 
camps and camel farming activities in the surrounding area; however, these activities would occur outside the 
boundary of the site are likely to be located over 500m away from construction activities. 


Prevailing Weather Conditions 


The prevailing wind direction at the application site is from the south and the south southeast, with significant 
proportions of winds also coming from the north and north northeast (refer to Appendix E).  With respect to dust 
emissions, moderate to strong wind speeds (e.g. above 5 m/s) tend to generate dust emissions through entrainment.  
On the basis of the 5 consecutive years of meteorological data for from Riyadh Airport (2005 – 2009), wind speeds of 
this magnitude occur for only around 15% of the time for all wind directions.  Moderate to strong winds from the south 
and north northeast occur most frequently at approximately 2.2% and 2.3% of the time in total for each direction 
(respectively), which represents approximately 8 days per year.  For the majority of wind directions however, 
moderate to strong winds occur for less than 1% of the time (approximately 4 days per year). 


The wind speed and direction data indicates that moderate to strong winds occur relatively infrequently and there are 
no sensitive receptors (residential, schools etc.) located near the application site boundary that could potentially be 
affected by dust emissions from the application site. 


Despite the low potential for giving rise to off-site dust nuisance, it will be important to ensure that any releases of dust 
and other emissions to the atmosphere are controlled during the construction period.  This would not be difficult to 
achieve with standard mitigation measure and good working practices.  Dust control measures would be included in a 
construction environmental management plan for the proposed development. 


By consideration of the factors described above the overall impact of dust nuisance would therefore be temporary, 
short-term, local in effect and of minor negative significance in the absence of any mitigation measures.  During 
construction, concentrations of PM10 in the locality will be elevated.  As the magnitude of these releases is relatively 
small compared to total dust, any effects resulting from them are likely to be local, temporary, short-term and of minor 
negative to negligible significance. 
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Release of Emissions to Air from Construction Traffic 


Construction traffic associated with the proposed IPP will increase traffic levels on the surrounding local road network.  
The greatest potential for impacts on air quality from traffic associated with the construction phase of the proposed 
development will be in the areas immediately adjacent to the principal means of site access for construction traffic.  
However, there are few receptor locations in close proximity to the routes affected by construction traffic, and the level 
of construction traffic will not be significant. Therefore, the impacts on local air quality of emissions associated with 
construction traffic would to be localised, temporary, and minor negative significance. 


6.6.2 Operational Phase Impacts 


Inter-annual Variation in Predicted Concentrations 


To determine the inter-annual variation in predicted concentrations (location of maximum impact and impact at 
receptor locations) due to the effects of meteorological conditions alone, initial screening modelling was carried out 
assuming maximum operating conditions (7 x turbines at 100% load) for each year of meteorological data and 100% 
oxidation of NOx to NO2 assumed for all mean concentrations (i.e. annual and 1-hour).  The results of the 
meteorological data screening are shown in Appendix E.  The results of the meteorological data screening shows 
that no single year produces higher predicted ground level concentrations at all locations.  However, in general terms, 
predicted concentrations using 2005 data produces the greatest number of highest predicted concentrations, 
particularly for annual mean concentrations at the sensitive receptor locations; therefore, the remainder of the 
dispersion modelling was undertaken using 2005 meteorological data. 


Scenario 1 - Maximum Operating Conditions 


The full set of results for the modelling of NO2, SO2, CO and PM10 concentrations at the selected receptors for 
Scenario 1 are shown in Appendix F, with a summary given below.  All the proposed GT/HRSGs have been assumed 
to be continuously operating at maximum load conditions across the entire year (extreme worse-case).  


NO2 Concentrations 


Contour plots of the process contribution (no background concentration) to ground level NO2 concentrations from the 
Riyadh IPP under the specified operating conditions are illustrated in Figures 2 and 3, Appendix G.  


The results in Appendix F identify that the highest predicted concentrations do not occur at sensitive receptor 
locations. The highest predicted concentrations at the discrete receptor locations are at the permanent 
accommodation area within the proposed IPP site.  The higher levels at these locations are due primarily to the close 
proximity to the plant, as the prevailing winds would tend to carry emissions towards the south or north of the stacks.   


The data shows no exceedences of the KSA standards for hourly, 24-hour (WB standard) or annual mean NO2 
concentration as a result of the emissions from the Riyadh IPP.  A discussion of predicted annual mean concentration 
is provided for this Scenario, however, it should be noted that these operating conditions would only occur for around 
19% of the time (during Summer), therefore, the discussion is included for information purposes only. 


The PME (and WB) AQS for annual mean NO2 concentrations is 100 µg/m³. The maximum predicted annual mean 
NO2 process contribution is 7.54 µg/m³, which represents 7.5% of the PME annual AQS. The highest predicted annual 
average concentration occurs just inside the southern boundary of the site (563400, 2741100).  The highest predicted 
concentrations at a sensitive (residential) receptor location range from 0.43 to 0.76 µg/m³ (0.4 – 0.8% of the PME 
annual AQS). This occurs at the permanent accommodation block (Receptor Numbers 1 to 4).  For all other locations 
were people may be expected to be present across a year the concentrations range between 0.25 and 0.41 µg/m3 
(which equates to 0.3 to 0.4% of the annual AQS for KSA). 


The PME AQS for hourly mean NO2 concentrations is 660 µg/m3, which is not to be exceeded more than twice per 
month (30-day period). There is no PME AQS for 24-hour mean NO2 concentrations; therefore the WB AQS of 150 
µg/m3 has been used. The maximum predicted process contribution to hourly and daily mean NO2 concentrations are 
136.93 µg/m3 and 70.60 µg/m3, respectively.  The 1-hour and 24-hour maximum predicted concentration both occur in 
the same location as the highest predicted annual mean concentration (563400, 2741100). The concentrations are 
equivalent to 20.7% and 47.1% of the respective air quality standards. 







 
 


Social & Environmental Assessment 


12361119 


Riyadh Independent Power Project 


Kingdom of Saudi Arabia


55


 


The maximum concentrations all occur within the site in close proximity to the southern boundary, in an area where 
exposure of the general public would not occur over the relevant averaging period.  In addition, concentrations rapidly 
decrease with distance from the site boundary. 


The highest predicted hourly concentrations at the permanent accommodation block (Receptor Numbers 1 to 4) range 
between 16.29 and 21.84 µg/m3 (3.3% of the PME annual AQS). Slightly higher 1-hour mean concentrations of 25.32, 
22.13 and 23.60 µg/m3 are predicted at the Administration Building (approximately 4% of the PME 1-hour AQS) at 
Receptor Numbers 9, 10 and 12. For all the other residential/social receptor locations considered, the highest 
concentrations range between 15.25 and 19.05 µg/m3 (which equate to <3% of the hourly AQS for KSA).  A similar 
pattern is seen for daily mean concentrations. 


SO2 Concentrations 


As with the predicted NO2 concentrations, the highest predicted concentrations do not occur at sensitive receptor 
locations. The highest SO2 process contributions are predicted to be well below the relevant standards for the 1-hour, 
24-hour and annual mean concentrations.   


For annual mean concentrations, the maximum predicted concentration is 0.6% of the AQS (80 µg/m3) and again 
occurs in the vicinity of the southern boundary of the plant site (563400, 2741100).  The maximum predicted 1-hour 
concentration is 1.4% of the AQS (730 µg/m3) and occurs in the same location as the highest annual mean.    


The highest predicted 24-hour mean concentration is 1.2% of the AQS (365 µg/m3) and also occurs in the same 
location as the maximum predicted annual mean concentration.  The general public would not have access to these 
locations and therefore, not be exposed over the relevant averaging period.  Concentrations at sensitive receptor 
locations (permanent accommodation  block, Administration Building and Social Building) are considerably lower than 
the maximum predicted concentrations, ranging between 0.02 and 0.13 µg/m3 (for annual mean concentrations); 
between 1.16 and 1.93 µg/m3 (for 1-hour mean concentrations); and between 0.17 and 0.60 µg/m3 (for 24-hour mean 
concentrations). Therefore, even under the assumed extreme worse case operating conditions, predicted SO2 
concentrations represent only a very small proportion of the relevant AQS and the impact is not considered significant. 


CO Concentrations 


Predicted process contribution of CO is very low at all receptors. The maximum predicted process contribution of 
0.069 mg/m3 represents only 0.2% of the 40.0 mg/m3 1-hour PME AQS for this pollutant. The maximum 8-hour 
predicted concentration is also low (0.040 mg/m3) and well below the 10 mg/m3 AQS.  


PM10 Concentrations 


The results of the modelling show no exceedences of the KSA AQSs for 24-hour (340 µg/m3) or annual (80 µg/m3) 
mean PM10 concentration as a result of the emissions from the Riyadh IPP. The maximum predicted annual mean 
concentration is 1.17 µg/m3, with the maximum predicted 24-hour mean PM10 concentration being 10.91 µg/m3, which 
are well below the respective AQS. Maximum predicted concentrations at the sensitive receptor locations considered 
are all well below the maximum concentrations. 


Likelihood of Occurrence 


This scenario is based on continuous operation of all seven gas turbines at full load.  As can be seen by the operating 
data shown in Appendix E, these operating conditions would only occur for certain periods of time during the summer 
months of May, June and July when demand for power is at the highest.  The modelling was carried out using a full 
year of meteorological data and the highest short-term (1-hr) predicted concentrations occurred in July; however, the 
highest predicted 24-hour mean concentrations occurred in December, when the plant is unlikely to be under full load 
(there are only likely to be a maximum of 4 turbines operating at that time). 


Scenario 2 – Typical Annual Operating Profile 


This scenario is more representative of how the proposed IPP would operate over the course of a year, with the 
number of turbines operating and associated emissions based on the anticipated power demand on the plant and load 
on each turbine.   
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The results of the Scenario 1 modelling showed that the highest predicted pollutant concentrations relative to the air 
quality standards were for NOx and that for all other pollutants, the maximum predicted concentrations were very low 
(<3.2% of the relevant AQS); therefore, only ground level concentrations of NOx were predicted for Scenario 2. 
Contour plots of the process contribution to ground level NO2 concentrations from the Riyadh IPP under the typical 
annual operating profile are illustrated in Figures 4 to 6, Appendix G. 


The full set of results for the modelling of NO2 concentrations at the selected receptors for Scenario 2 is shown in 
Appendix F, with a summary given below. The data in Appendix F shows that the maximum predicted annual and 
24-hour mean concentrations are reduced from those predicted for the plant running continuously at full load 
(Scenario 1).  The highest predicted hourly mean concentration is the same as that for the plant operating at 
maximum load, as would be expected because the operating profile includes the maximum load operating conditions 
(Scenario 1) and the worse-case meteorological conditions occur over the period these conditions would occur at the 
plant (for gas-fired operation).  The predicted annual and 24-hour mean concentrations are more likely to be 
representative of the ground level pollutant concentrations that would arise as a result of the operation of the 
proposed IPP.   


NO2 Concentrations 


The data shows no exceedences of the KSA and WB standards for hourly, 24-hour or annual mean for NO2 
concentration as a result of the emissions from the Riyadh IPP under a typical annual operating profile. 


The maximum predicted annual mean NO2 process contribution is 4.51 µg/m3, which represents 0.7% of the PME 
annual AQS (and 40% lower relative to maximum annual mean concentration for Scenario 1).  The highest predicted 
annual average concentration occurs at the same location as that predicted for Scenario 1 (563400, 2741100).   


The highest predicted concentrations at a sensitive (residential) receptor location range between 0.32 and 0.56 µg/m3 
(0.3 – 0.6% of the KSA annual AQS). These occur at the permanent accommodation block east of the plant (Receptor 
Numbers 1 to 4).  For all other receptor locations considered the concentrations range between 0.20 and 0.28 µg/m3 
(which equates to 0.2 to 1.5% of the annual AQS for KSA). 


The maximum predicted process contribution to hourly and daily mean NO2 concentrations are 136.93 µg/m3 and 
42.52 µg/m3, respectively.  The concentrations are equivalent to 21% and 28% of the respective AQSs.  The highest 
predicted hourly concentrations at the sensitive receptor locations are reduced from those predicted for Scenario 1 
and are all well below the relevant AQS.  As referred to above, there is no difference in the maximum predicted 1-hour 
mean concentration, but there is a 40% reduction in the maximum 24-hour mean concentration with the typical 
operating profile emissions. At sensitive receptor locations, a reduction in 1-hour, 24-hour and annual mean 
concentrations is generally observed, but the reduction is not as pronounced as seen at the point of maximum impact. 


In a similar fashion to the results seen for Scenario 1, the maximum predicted concentrations for all averaging periods 
occur within the IPP site, in close proximity to the southern boundary where the general public would not have access 
and be present for the relevant periods of time.  Concentrations are predicted to decrease rapidly with distance from 
the IPP boundary. 


Scenario 3 – Emergency Operating Conditions (ASL-firing, 100% load) 


NO2 Concentrations 


Predicted ground level pollutant concentrations are higher when the IPP is assumed to be operating on ASL oil 
compared with natural gas because of the higher pollutant emission rates.  A full set of modelling results for NO2, SO2, 
PM10 and CO are presented in Appendix F.  Annual mean NO2 concentrations have not been predicted for ASL-fired 
operation because the proposed IPP would only be operated on ASL when the gas supply was interrupted and would, 
therefore, only operate for a small fraction of a given year under these conditions. Currently, there is a requirement by 
SEC for 240 hours operation on ASL during summer, but there is also a restriction of not more than 1,000 hours per 
year for operation of the GTs on ASL. Contour plots of the process contribution to ground level NO2 concentrations 
from the Riyadh IPP under emergency operating conditions are illustrated in Figures 7 and 8, Appendix G. 
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No exceedences of the AQS for 1-hour mean concentrations are predicted to occur when the IPP is operating on ASL 
oil. The maximum predicted process contribution of the Riyadh IPP to hourly mean concentrations is 409.13 µg/m3 
and occurs at the same location as the maximum under gas-fired operation, just within the southern boundary of the 
site (563400, 2741100). The highest predicted concentrations at the permanent accommodation block range from 
46.27 to 61.77 µg/m3 (7% to 9.4% of the AQS). 


The maximum predicted daily mean concentration is 203.57 µg/m3, which exceeds the WB AQS of 150 µg/m3. The 
highest predicted concentrations at the permanent accommodation block range between 9.12 and 14.43 µg/m3, which 
are well below the AQS, even with the worse case operating assumptions.   


ASL oil would only be used as fuel for the turbines and HRSGs  in the event of the gas supply being interrupted and 
would therefore be temporary and of short duration (maximum of 5 consecutive days and total 1000 hours per year for 
the turbines and 450 hours per year for the HRSGs). These circumstances would need to coincide with the worse 
case meteorological conditions and with all 7 turbines operating at 100% ASL load for the maximum predicted impact 
to occur. Although this scenario could only occur for a short period of time, the modelling was carried out using a full 
year of meteorological data to identify the worse case meteorological conditions for gas supply interruption to occur.  
The highest short-term (hourly and daily) mean predicted concentrations occurred in December, when the plant would 
not be operating at full load (there are only likely to be 4 turbines operating over this period) and therefore, the ground 
level concentrations result from ASL-fired operation of four turbines would be less than the concentrations presented 
in Appendix F. 


SO2, CO and PM10 Concentrations 


The maximum predicted concentrations for SO2, CO and PM10 are all well below the respective AQSs for ASL-fired 
operation of the plant at 100% load.  


As referred to above, the maximum ground level concentrations for these pollutants are unlikely to be as high as 
presented in Appendix F because it is unlikely that the plant would be required to operate at full load at the time of 
the year the short-term maximum concentrations were predicted to occur (December). 


Scenario 3A – Emergency Operating Conditions (ASL-firing, winter, 40% plant load) 


The results from the modelling of Scenario 3 showed that only NO2 concentrations were predicted to be high relative 
to the AQS for daily mean concentrations at the maximum point of impact, with the concentrations of the other 
pollutants considered all well below the respective AQS under the worse case ASL firing conditions; therefore, only 
NOx emission were modelled for this scenario.  A full set of modelling results for NO2 are also presented in Appendix 
F.  Contour plots of the process contribution to ground level NO2 concentrations from the Riyadh IPP under 
emergency operating conditions are illustrated in Figures 9 and 10, Appendix G. 


NO2 Concentrations 


As would be expected, the maximum predicted hourly and daily mean concentrations are lower with the lesser 
number of turbines operating (four).  The maximum predicted daily mean concentration is 161.24 µg/m3, which 
represents a 21% reduction from that predicted for Scenario 3; however, the maximum predicted concentration 
exceeds the AQS of 150 µg/m3 by a small margin. Further examination of the results show that the second highest 
predicted concentration is 74.4 µg/m3, which is approximately 50% of the AQS.  Therefore, the small exceedence is 
predicted to occur on only 1 day over the 2 month period (December/January) considered, in a location where there 
members of the public would have no access.  In addition, members of the workforce would not be present over the 
relevant exposure period (24-hours).  For the maximum predicted concentrations to occur, the plant operating on ASL 
would have to coincide with the one day where meteorological conditions are predicted to result in an exceedence.  In 
addition to this, operating on ASL is considerably more expensive, and less efficient, than natural gas and it is 
expected that if loss of gas supply occurred in wintertime, the plant would not be required to dispatch, which would 
mean that no exceedences of the AQS for 24-hour mean NO2 concentrations could occur. 
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Scenario 4 – Early Power Period 


For this scenario, only NOx emissions were modelled as the key pollutant with regards to emissions from the proposed 
IPP.  The full set of results predicted NO2 concentrations at the selected receptors for Scenario 4 is shown in 
Appendix F, with a summary given below.  All four of the Group 1 GTs were assumed to be operating in open cycle 
mode for the period 1st May to 30th September 2012 (for both gas, Scenario 4 and ASL, Scenario 4A).  Annual mean 
NO2 concentrations have not been included in the results because the Early Power Period will only last for 5 months, 
therefore, the annual averaging period is not relevant.  None of the predicted 1-hour or 24-hour mean concentrations 
exceeded the relevant AQS. 


The data in Appendix F shows that the predicted concentrations over all averaging periods are lower for the 
operation of proposed IPP during the Early Power Period firing on gas compared with those predicted for the 
operation of the plant under the annual operating profile (Scenario 2).  Lower predicted concentrations were to be 
expected to a certain extent due to the fact that only four turbines would be in operation.  During the Early Power 
Period, emissions would be discharged through 30m by-pass stacks, compared with 60m stacks for operation in 
combined cycle mode, however, the higher efflux velocity and temperature under these operating conditions has a 
counteracting effect.  The maximum predicted hourly and 24-hour mean NO2 concentrations are 70.00 µg/m3 and 
15.88 µg/m3, respectively.  These concentrations are both 10.6% of the relevant AQS. 


For ASL firing, the predicted concentrations are higher than those predicted for gas firing; however, the results show 
that no exceedences of the standards for hourly and 24-hour mean NO2 concentrations result from the emissions from 
the proposed Riyadh IPP during the Early Power Period with ASL as the fuel.  The maximum predicted hourly and 24-
hour mean NO2 concentrations are 285.16 µg/m3 and 64.71 µg/m3, respectively (43% of the relevant AQS).  
Therefore, during the Early Power Period, no exceedences of the relevant AQS are predicted to occur, whether firing 
on has or ASL. 


It is possible that the plant would operate on occasion in open cycle mode beyond the Early Power Period as a result 
of a ST becoming unavailable.  This situation would constitute abnormal or emergency operating conditions (i.e. non-
routine) and would only occur for short periods of time only.  The results of the modelling for the Early Power Period 
show that open cycle operation would not result in exceedences of the relevant AQSs at any time.  


Consideration of Predicted Process Contributions and Potential Background Pollutant Concentrations 


There is a lack of long-term ratified air quality monitoring data for the Riyadh IPP area for comparison against the 
predicted process contributions from the proposed plant itself.  A summary of the maximum predicted ground levels 
concentrations (Maximum Predicted) and the highest concentrations predicted at a sensitive receptor location 
(Maximum Receptor) for each modelling scenario are presented in Table 6, together with the percentage of the AQS 
that the process contribution represents.  A review of the data presented in Table 6 shows that the predicted process 
contribution by the proposed IPP is generally very low relative to the relevant AQS for all the pollutants considered 
(more than 70% of the maximum mean concentrations in Table 29 (overleaf) are less than 10% of the respective AQS 
and only one is over 50% of the relevant AQS). 


A two month diffusion tube monitoring programme for NO2 and SO2 was undertaken, with the first months monitoring 
results reported in Section 1.4. This data can only be considered as indicative of long term mean background pollutant 
concentrations (e.g. annual average).  A comparison of the data obtained so far from the diffusion tube monitoring 
program can be made with the highest predicted concentrations to provide an indication of potential predicted 
environmental concentrations (PEC).  The highest average monthly pollutant concentration from the diffusion tube 
monitoring at the proposed IPP site is assumed to be representative of the annual mean background concentrations. 
It is not possible to monitor short-term background pollutant concentrations (e.g. 1-hour or 24-hour) using diffusion 
tubes. Therefore, the 1-hour and 24-hour mean background concentrations were assumed to be twice the 
concentration measured by the diffusion tube monitoring (assumed to be the annual mean), in accordance with 
screening procedures set out in the UK guidance published by the Environment Agency1. 


 


 


                                                        
1  EPR H1 Environmental Risk Assessment, Part 2, Environment Agency (2008) 







 
 


Social & Environmental Assessment 


12361119 


Riyadh Independent Power Project 


Kingdom of Saudi Arabia


59


 


Gas-fired Operation 


Table 28 shows the maximum predicted concentrations when combined with the monitoring results to give the 
corresponding PEC for Scenario 1 (worse-case).   


 


Table 28. Predicted process contributions for scenario 1 combined with background concentrations 


Annual Mean 1-Hour Mean 24-Hour Mean Annual Mean 1-Hour Mean 24-Hour Mean


Maximum Process 
Contribution


7.54 (7.5%) 136.93  (21%) 70.6 (47%) 0.47 (0.6%) 10.45 (1.4%) 4.36 (1.2%)


Background 
Concentration


5.20 (5.2%) 10.40 (1.6%) 10.40 (6.9%) 17.86 (22%) 35.72 (4.9%) 35.72 (9.8%)


Combined 
Concentration


12.74 (12.7%) 147.33 (23%) 81.0 (54%) 18.33 (23%) 46.17 (6.3%) 40.08 (11.0%)


Maximum Process 
Contribution at 
Sensitive Receptor


0.76 (0.8%) 25.32 (3.8%) 4.77 (3.2%) 0.05 (0.06%) 1.8 (0.2%) 0.3 (<0.1%)


Background 
Concentration


5.20 (5.2%) 10.40 (1.6%) 10.40 (6.9%) 17.86 (22%) 35.72 (4.9%) 35.72 (9.8%)


Combined 
Concentration


5.96 (6.0%) 35.72 (5.4%) 15.17 (10.1%) 18.38 (22%) 37.52 (5.1%) 36.02 (9.8%)


NO2 Concentrations (µg/m3) SO2 Concentrations (µg/m3)
Location
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Table 29. Maximum Predicted Concentrations and proportion of AQS 


 


NO 2 Concentrations (µg/m 3)


Annual Mean 1-Hour Mean 24-Hour Mean 1-Hour Mean 8-Hour Mean


Maximum Predicted 7.54 (7.5%) 136.93  (21%) 70.6 (47%) 68.92 (<0.1%) 40.09 (0.4%)


Maximum Receptor 0.76 (0.8%) 25.32 (3.8%) 4.77 (3.2%) 12.74 (<0.1%) 4.32 (<0.1%)


Maximum Predicted 4.51 (4.5%) 136.93 (21%) 42.52 (28%)


Maximum Receptor 0.56 (0.6%) 19.91 (3%) 4.77 (3.2%)


Maximum Predicted 409.14 (62%) 203.57 (136%) 105.97 (0.3%) 60.59 (0.6%)


Maximum Receptor 61.77 (9.4%) 14.43 (9.6%) 18.65 (<0.1%) 7.08 (<0.1%)


Maximum Predicted 246.76 (37%) 161.24 (107%)


Maximum Receptor 38.41 (5.8%) 6.69 (4.5%)


Maximum Predicted 70.00 (11%) 15.88 (11%)


Maximum Receptor 9.29 (1.4%) 1.02 (0.7%)


Maximum Predicted 285.16 (43%) 64.71 (43%)


Maximum Receptor 37.84 (5.7%) 4.15 (2.8%)


100 660 150 40000 10000


Scenario Location SO 2 Concentrations (µg/m 3) PM 10 Concentrations (µg/m 3 ) 


Annual Mean 1-Hour Mean 24-Hour Mean Annual Mean 24-Hour Mean


Maximum Predicted 0.47 (0.6%) 10.45 (1.4%) 4.36 (1.2%) 1.17 (1.5%) 10.91 (3.2%)


Maximum Receptor 0.05 (0.06%) 1.8 (0.2%) 0.3 (<0.1%) 0.12 (0.2%) 0.74 (0.2%)


Maximum Predicted 


Maximum Receptor 


Maximum Predicted Not Modelled 191.95 (26%) 76.40 (21%) 12.62 (3.7%)


Maximum Receptor 33.77 (4.6%) 5.41 (1.5%) 0.89 (0.6%)


Maximum Predicted 


Maximum Receptor 


Maximum Predicted 


Maximum Receptor 


Maximum Predicted 


Maximum Receptor 


80 730 365 80 340


Scenario 3A Not Modelled Not Modelled 


Scenario Location 


Scenario 1 


Scenario 2 Not Modelled 


Scenario 3 Not Modelled


CO Concentrations (µg/m 3)


 


Scenario 4A Not Modelled Not Modelled 


Not Modelled Not Modelled 


Scenario 4 Not Modelled Not Modelled 


Not Modelled 


Not Modelled Not Modelled 


Not Modelled Not Modelled 


Not Modelled Not Modelled 


Air Quality Standard 


Scenario 4A 


Air Quality Standard 


Scenario 1 


Scenario 3 


Scenario 2 


Scenario 3A 


Scenario 4 
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A review of the data presented in Table 28 shows that, for NO2, the maximum predicted annual mean PEC is 12.74 
µg/m3, which is equivalent to 12.7% of the AQS.  For sensitive receptor locations, the maximum annual PEC is 5.96 
µg/m3 (6% of the AQS).  For SO2, the maximum predicted annual mean PECs represent a greater proportion of the 
applicable AQS for both the location of maximum impact and at a sensitive receptor location, which is due to the 
higher background concentrations; however, the PECs are still well below the AQS for annual mean SO2 
concentrations. 


For the hourly and daily NO2 PECs, the maximum concentration is 147.33 µg/m3 and 81.0 µg/m3 (respectively), which, 
although are higher proportions of the relevant AQS are still well below the standards.  The short-term PECs for SO2 
represent even smaller proportion of the relevant AQS than the NO2 concentrations.  At sensitive receptor locations, 
the PECs are considerably lower, at around 10% of the AQS being the maximum predicted proportion (24-hour mean) 
for both NO2 and SO2.  Therefore, even under worse case conditions and taking into account background 
concentrations, no exceedence of the NO2 and SO2 AQSs are predicted to occur either at the maximum point of 
impact (which occurs on-site) or at a sensitive receptor location. 


ASL-Fired Operation 


Table 30 shows the maximum predicted concentrations combined with the monitoring results to give the 
corresponding PEC for Scenario 3A.  Results for SO2 are not presented as the process contributions predicted in the 
modelling for the worse-case ASL operating conditions (Scenario 3) were well below the applicable AQS. 


Table 30.  Predicted Process Contributions for Scenario 3A Combined with Background 
Pollutant 


 


1-Hour Mean 24-Hour Mean


Maximum Process Contribution 246.76 (37%) 161.24 (107%)


Background Concentration 10.40 (1.6%) 10.40 (6.9%)


Combined Concentration 257.16 (39%) 171.64 (114%)


Maximum Process Contribution at 
Sensitive Receptor


33.77 (4.6%) 5.41 (1.5%)


Background Concentration 10.40 (1.6%) 10.40 (6.9%)


Combined Concentration 44.17 (6.2%) 15.81 (8.4%)


Location
NO2 Concentrations (µg/m3)


 


The results presented in Table 30 show that all the PECs, with the exception of the 24-hour mean PEC at the point of 
maximum impact, are well below the relevant AQS.  The maximum 1-hour mean PEC is 257.16 µg/m3, which is 
equivalent to 39% of the AQS.  The maximum 1-hour mean PEC at a sensitive receptor location is only 6.2% of the 
AQS.  For the 24-hour mean PEC, the exceedence predicted at the location of maximum impact is increased by the 
background concentration amount; however, as discussed above, the predicted exceedence is extremely unlikely to 
occur due to economic and efficiency constraints.  The maximum 24-hour PEC at a sensitive receptor location 
represents only 8.4% of the AQS.  Therefore, it is extremely unlikely that the circumstances required for the predicted 
exceedence occur would arise in practice and all other predicted PECs are well below the relevant AQS. 


Greenhouse Gas Emissions 


The primary fuel for the operation of the proposed Riyadh IPP will be natural gas, with ASL used as a back-up fuel in 
the event of gas supply interruption.  The combustion of these fossil fuels will produce CO2 emissions and, to a far 
lesser extent, methane (CH4) emissions (as a result of incomplete combustion).   
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CO2 and methane (CH4) emissions are accepted as contributing to global warming.  Calculation of global warming 
potential (GWP) allows comparison with other sources and provides some context for the plant. GWP is measured in 
terms of equivalent emissions of CO2; hence the GWP factor of CO2 is 1. CH4 has a GWP factor of 21 - i.e. an 
emission of 1kg of CH4 is defined as having 21 times the GWP of an emission of 1kg of CO2. 


The use of emission factors in combination with fuel consumption or power output is a widely accepted method for 
calculating GHG emissions from a range of industrial activities including power generation.  The IFC EHS Guidelines 
for Thermal Plants (December, 2008) provide CO2 emissions factors for natural gas fired turbines in terms of 
gCO2/kWh; however, no CO2 emission factors are provided for turbines operating on back-up fuel or for methane 
emission from gas turbines.  The International Panel on Climate Change (IPCC) have published emission factors for 
combustion plant fired on crude oil (2006 IPCC Guidelines for National Greenhouse Gas Inventories - Vol. 2 - Energy: 
Stationary Combustion, Table 2.2), together with emission factors for methane emission from these sources and this 
data has been used to calculate the annual CO2 and CH4 from operation of the turbines for the proposed IPP in CO2 
equivalents.  The emission factors assume effective combustion at high temperature and are applicable for steady 
and optimal conditions and do not take into account the impact of start-ups, shut downs or combustion with partial 
loads (partial load described as below 80%).  Fugitive emissions of natural gas (methane) from the gas transmission 
system serving the proposed IPP have not been quantified as they will not be significant compared to the emissions 
from fuel combustion. 


Using the data in Table 25 and the emissions factors presented above, the annual GHG emissions from the plant 
have been calculated to be 4,128,046 tonnes of CO2 and 99 tonnes of CH4.  This gives a total annual emission of 
GHGs of 4,130,126 tonnes CO2 equivalents.   


 


6.7 MITIGATION MEASURES, RESIDUAL AND CUMULATIVE IMPACTS 


6.7.1 Construction Phase Mitigation Measures 


Although the site benefits from being located in an area with little development surrounding it, activities associated 
with the construction of a plant of the plant have the potential to have a minor adverse impact off-site if not controlled 
adequately at source. 


Mitigation measures representing best practice for construction sites will be employed at the site of the proposed IPP 
to ensure dust emissions and plant exhaust emissions are minimised to an extent where adverse impacts beyond the 
boundary of the site would be minimal. 


 


6.7.2 Construction Phase Residual Effects 


Residual impacts, should they occur, following the implementation of mitigation measures would be temporary, of 
limited duration and negligible in impact. 


 


6.7.3 Construction Phase Cumulative Effects 


The construction of the proposed IPP and associated infrastructure will be the only construction works on the larger 
area, therefore there will be no cumulative impacts beyond those associated with the proposed IPP; therefore, any 
cumulative impacts would be the same as above: temporary, of limited duration and negligible effect. 


 


6.7.4 Operational Phase Mitigation Measures 


Operational Emissions 


Dry, low NOx burners for gas firing and steam injection for ASL firing will be incorporated into the design of the 
proposed combustion units at the facility to ensure NOx emissions from the plant are minimised. This will greatly assist 
in the mitigation of emissions of this key pollutant from the facility. All plant on-site will be regularly maintained to 
ensure optimal efficiency and ensure, as far as practicable, all equipment is in good working order at all times. 
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Therefore, the operational air quality impacts would be of negligible effect with the implementation of mitigation 
measures. 


The proposed facility is to continuously monitor NOx, SO2 and CO emissions from stacks. This monitoring would 
provide data to confirm assumptions made for the dispersion modelling.  This would accurately determine pollutant 
concentrations in the emissions, provide an indication of any variation in emissions from the plant and further assist in 
verifying the modelling predictions. 


GHG Emissions 


The use of natural gas has significant advantages over other fossil fuels: 


 Each unit of energy provided by the combustion of natural gas results in less global warming emissions than other 
fossil fuels; and 


 Its energy content can be converted to electricity in efficiencies in the order of 60% within CCGT power stations. 
This is significantly more efficient than other combustion based electricity production technologies, particularly coal 
or heavy fuel oil. 


The combination of low emissions per unit of released energy in combination with efficient technologies for the 
conversion into electricity and ready transportability of natural gas allows the production of electricity from natural gas 
with considerably less greenhouse gas emissions than other fossil fuels. 


The plant will incorporate leading combustion technology and will be operated to a high standard to ensure the 
efficiency of the combustion plant is maximised as far as practicable to prevent incomplete combustion and minimise 
methane emissions from this source.  The design will be to a high specification and the facilities will be maintained to 
a standard which will control the unnecessary emission of natural gas (methane) from leaks. Minimising fugitive 
releases is a priority for the site to control associated risks to safety and the loss of product. Leak detection and repair 
procedures will be implemented at the site as part of the larger service and maintenance programme for the plant, 
which will ensure that fugitive emissions of natural gas are prevented or minimised as far as practicable. 


 


6.7.5 Operational Phase Residual Effects 


The Scenarios modelled for this assessment take account of the proposed mitigation measures referred to above.  
Therefore the predicted concentrations referred to in the assessment of impacts above and presented in Appendix F 
represent the residual effects of the emissions from the proposed IPP in the operational phase. 


 


6.8 SUMMARY AND CONCLUSIONS 


6.8.1 Summary 


The impact of the proposed Riyadh IPP on local air quality has been assessed.  A complex dispersion model (Breeze 
Aermod) was used to predict ground level concentrations of NO2, SO2, CO and PM10 at various receptor locations, 
including residential locations, in the area.  Operating conditions representing the plant operating at both full load and 
according to the estimated annual operating profile were modelled for the assessment.  The annual operating profile 
was based on the anticipated power demand on the plant across a year.  Concentrations were predicted for the plant 
operating on both natural gas and ASL oil (emergency operation resulting from gas supply interruption), as well as 
during the Early Power Period. 


A summary of the air quality impacts associated with the proposed development is provided in the Summary Tables 
within Chapter 16. 
 
6.8.2 Conclusion 


Process Contribution 


The results of the dispersion modelling show that under continuous maximum operating conditions (all turbines gas-
fired at 100% load), no exceedences of the KSA or WB AQSs for the pollutants considered, for all averaging periods, 
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are predicted to occur.  Although no exceedences are predicted, it should be noted that these operating conditions 
would only occur over June, July and August.   


This represents a very worse-case scenario and the impact is unlikely to be as great as predicted for these operating 
conditions, particularly for the annual and 24-hour mean concentrations.  The key pollutant is NO2 because the 
predicted ground level concentrations for this pollutant are the greatest proportion of the relevant AQS.   


The highest predicted annual and 24-hour mean NO2 concentrations for the proposed IPP operating according to the 
estimated annual operating profile are all considerably lower than those predicted for the maximum operating 
conditions scenario.  The highest predicted hourly mean NO2 concentration is the same as predicted for the maximum 
operating conditions (Scenario 1), indicating that the worse-case meteorological conditions with respect to these 
operating conditions occur in the summer period, when the plant would be operating at full load. 


The results of the dispersion modelling showed that the greatest ground level impact as a result of NOx emissions 
from the proposed plant occurs with the plant operating on ASL with all seven turbines operating at 100%.  Under 
these conditions, predicted 24-hour mean NO2 concentrations exceeded the WB AQS.  However, again operation of 
the plant at this level is only likely to occur during the period of the year when power demand is at its highest 
(July/August) and the highest predicted short-term concentrations occur in December.  


The probability of the gas supply to the plant being interrupted when demand is at a peak and the worse-case 
meteorological conditions occurring during the short period of time ASL fired operation would occur is minimal.  The 
predicted maximum 24-hour mean NO2 concentrations for the plant operating on ASL at the level the plant would be 
expected in December (4 turbines) is lower, but still exceeds the AQS by a small amount; however, the additional cost 
and reduced efficiency associated with ASL firing and negligible likelihood of the IPP being required to dispatch in 
wintertime if the gas supply failed, mean that the potential for such an exceedence to occurring is not significant. 


No exceedences of the AQSs for SO2, CO or PM10 were predicted to occur under any of the operational scenarios 
considered.  The maximum predicted process contribution for the other pollutants is very low relative to the AQS and 
consequently the potential for exceedences of any of the relevant AQSs is negligible. 


The maximum predicted concentrations for all pollutants occur within the IPP site in close proximity to the southern 
boundary, in areas where the general public would not have access to or remain over the relevant averaging period.  
All the maximum pollutant concentrations predicted at the sensitive receptor locations considered in the surrounding 
area (up to 20 km away from the plant) were well below the maximum predicted concentrations referred to above. 


Potential Total Pollutant Concentrations 


For pollutants other than NO2 that were assessed, the predicted process contribution is very low relative to the 
respective AQSs for all averaging periods and operating scenarios. Only limited local air quality data is currently 
available for NO2 and SO2 covering a period of approximately one month.  Assuming the available monitoring data is 
representative of annual mean concentration, the data indicates that background concentrations of NO2 and SO2 in 
the vicinity of the site, when combined with the process contribution, would not give rise to any exceedences of the 
relevant AQS. 


With respect to NO2 (the key pollutant in terms of impact) the AQS for 24-hour mean NO2 concentrations is predicted 
to be exceeded when firing on ASL, before background concentrations are considered.  The results of modelling ASL 
firing conditions show a small exceedence of the 24-hour AQS is predicted to occur during the winter period 
(December).  However, as described above, operating on ASL at this time of the year is extremely unlikely to occur 
due to economic and efficiency reasons and if gas supply was interrupted at this time of the year, it is anticipated that 
the IPP would not be required to dispatch.  In addition, an exceedence is only predicted to occur on one day over the 
December/January period, with the next highest predicted 24-hour mean concentrations all below 50% of the AQS.  
Therefore, exceedence of the AQS is extremely unlikely to occur. 


The results of the completed short-term monitoring programme being undertaken at the site and surrounding areas 
will be submitted as an addendum to the air quality assessment once the final NO2 and SO2 monitoring data becomes 
available. 
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7 Water Resources and Wastewater 


7.1 INTRODUCTION 


This section discusses the baseline information relating to water resources and wastewater at the site and in the 
surrounding area.  In particular, it considers the existing water and wastewater related sensitivities and features which 
may be affected by the proposed project and the potential impacts during construction and operation.  


This introductory section provides a detailed overview of the project elements relating to water resources and 
wastewater during construction and operation.  


 


7.1.1 Construction Phase Project Elements 


All water required for the construction phase will be brought to the site by water tankers (trucks). This will include 
potable water (for drinking, washing and other general uses) and non-potable water (for construction processes, dust 
suppression etc).  


The potable water will be sourced from the Riyadh Municipality Water Supply and transported in potable (sweet) water 
tankers. Riyadh is supplied with drinking water from both desalinated sea water and treated groundwater sources. The 
Saudi Arabian Standards Organisation has defined water quality standards for bottled and non-bottled drinking water 
(Saudi Standard No. 409). Non-potable water in Riyadh is typically sourced directly from a well.  


Sanitary wastewater produced during the construction phase will be stored on site for removal by wastewater tankers 
to one of the Riyadh wastewater treatment facilities. There will be no direct discharge of wastewater on site during the 
construction phase.  


 


7.1.2 Operation Phase Project Elements 


Service Water 


The service water for the new Riyadh IPP will be treated wastewater that will be transported from the Al Muzahimiyah 
receiving point of NWC. The water will be pumped to the site via a new service water interconnection pipeline, which 
will be constructed by the NWC. A service water underground buffer tank, pumping station and storage tanks will be 
installed on site by the Project Company. 


The water mass balance diagram for the normal operation (gas firing) case and ASL firing is shown in Appendix I. 
The major difference between these two cases is the increased water demand required for De-NOx during ASL firing.  


Under normal operating conditions (gas fired), a maximum of 2000 m3/day of service water will be required when 
evaporative cooling is on (which is expected about 1400 hours per year) and a maximum of 250 m3/day when it is off.  


The maximum service water requirement of 10,000 m3/day is only required during ASL-firing i.e. emergency 
conditions when there are gas interruptions.  


Incoming water will be stored in a buffer tank and then pre-treated. Downstream of the pre-treatment process, the 
service water will be stored in storage tanks (with a capacity equivalent to 7 days of operation of the plant). The 
service water will be supplied to the: 


 Water treatment system (demineralisation) (19.1 m3/h); 


 Potabilisation plant (2.0 m3/h); and 


 Evaporative cooling for the GT (69.2 m3/h). 
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Table 31.  Riyadh sewage treatment plants final effluent characteristics 
 


    Average (July to Oct 2008) 


Parameter Units 
North 
Plants 


East 
Plants 


South 
Plants 


Al Kharje Plant 
"Phase 1" 


Flow m3/day 145755 189861 225236 71511.8
pH mg/L 7.6 7.5 7 7.52
Alkalinity mg/L 79.5 87 99 76
Chloride mg/L 272.3 301.3 227 354.25
Turbidity NTU 8.3 13.8 9   
Chemical Oxygen 
Demand mg/L 26.5 34.8 35 17.5
Biological Oxygen 
Demand mg/L 15 19.5 18 9.75
Suspended Solids mg/L 16.5 23.3 17 11
Total Kjeldahl Nitrogen mg/L 3 6.2 25 4.7
Ammonia Nitrogen mg/L 1.7 3.7 24 3.15
Nitrite Nitrogen mg/L 0.2 0.2   0.03
Nitrate Nitrogen mg/L 10.7 6.7   12.075
Phosphate mg/L 6.5 3.4 7 5.225
Total Solids mg/L 1357 1340 1132 2003.5


 Source: National Water Company 


Potable Water 


2.0 m3/h of pre-treated service water will be passed through a potabilisation system to a potable water storage tank. 
The storage tank will have one day of storage (48 m3). Water will be treated to World Health Organisation (WHO) 
drinking water quality guidelines (WHO, 2006).  Due to local customs considerations, the use of a potabilisation 
system to provide potable water is currently being considered against other options, which include extracting well 
water or truck supply. 


Wastewater and Wastewater Treatment System 


The wastewater treatment system will be capable of treating wastewater such as oily wastewater, chemical 
wastewater and sanitary wastewater. It has a function of collection and transfer of the wastes, as follows:  


- Oily waste from the transformer sump;  


- Chemical waste from the HRSG blowdown sump and chemical dosing system sump; and 


- Sanitary wastewater from each building. 


These are detailed further below. 


Oily Water Transfer System 


The oily water from the turbine building sump, oil pump area and transformer areas, etc. will be transferred by sump 
pump into the clarified water pond of the wastewater treatment system after being treated by angled and corrugated 
plate interceptor oil separators.  


Chemical Wastewater Treatment System 


Chemicals from the HRSG blowdown sump and chemical dosing system sump will be collected in the wastewater 
pond directly. Wastewater will be equalised and mixed by aeration in the wastewater pond, then it will be transferred 
to the clarifier via the pH reaction tank, flocculation tank and coagulant tank. The wastewater will be neutralised in the 
pH reaction tank by means of acid and caustic dosing which is controlled by a pH analyzer located on the pH reaction 
tank. After pH adjustment, chemical coagulants and coagulant aids will be injected in the flocculation and coagulation 
tanks in order to reduce to particulate and organic material in the clarifier and clarified water will be stored in a clarified 
water tank.  
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Clarified water will be stored in the effluent pond via a pressure sand filter and activated carbon filter. Treated 
wastewater will be pumped to a raw service water buffer pond using effluent pumps. 


Table 32.  Reusable Industrial wastewater quality and quantity information 
 


Source 
Average 


(t/h) 
Peak Flow 


(t/h) 
Temp. 
(oC) 


pH 
COD 


(ppm) 
SS 


(ppm) 
Oil 


(ppm) 
TDS 


(ppm) 


HRSG Blowdown 20 50 50 8~10 80 20 - - 


Oily water treatment 0 10 35 6~8 50 150 200 1000 


Evaporative cooler blowdown 20 50 35 8~10 10 50 10 200 


Plant Drain 5 10 35 6~8 50 100 10 - 


Total 75 230            
 


 
Table 33.  Unusable industrial wastewater quality and quantity information 


 


Source 
Average 


(t/h) 
Peak Flow 


(t/h) 
Temp. 
(oC) 


pH 
COD 


(ppm) 
SS 


(ppm) 
Oil 


(ppm) 
TDS 


(ppm) 


RO Brine 30 110 35 7~7.5 - - - 10,000 


 
 


Table 34.  Quantity of hazardous liquid wastes and waste water sludge arising from the facility  
 


Waste 
Classification 


Hazardous or 
 Non-


Hazardous 
Source 


Quantity 
(ton/year, 


plant) 
Composition Treatment


or Disposal 


GT wash water drain Hazardous Water wash drain tank 150 Water Disposal 


GT liquid fuel drain 
(including false start 


drain) 
Hazardous GT drain tank 30 Oil / Water Disposal 


Oil sludge Hazardous Oil/Water separator 10 
Oil (10%) / Water 


(90%) 
Disposal 


Sanitary Wastewater 
Sludge 


Non-Hazardous Sewage treatment 73 Sewage sludge Disposal 


Industrial Wastewater 
Sludge 


Hazardous Waste Water Treatment 365 
SS (20%) / Water 


(80%) 
Disposal 


 


Table 35.  Sanitary wastewater quality and quantity information 
 


Source 
Average 
(t/day) 


Peak Flow 
(t/h) 


COD 
(ppm) 


BOD 
(ppm) 


SS 
(ppm) 


T-N 
(ppm) 


T-P 
(ppm) 


COD 
(ppm) 


Sewage 20 10 40 240 260 300 40 - 


 


The sludge will be transferred from the sedimentation basin by means of a settled sludge pump, which will be 
thickened and then delivered to a dehydrator in order to make the sludge cake. The sludge cake will be collected in 
the cake hopper for easy removal by truck.  


Sanitary Wastewater Transfer System 


The sanitary waste water (see Table 35) from each building will be collected in the equalisation pond, and will be 
transferred into the effluent pond via the membrane bio reactor pond. Treated wastewater will be used for irrigation 
purposes. Sanitary wastewater will be treated to meet the PME standards for direct discharge (see Table 12, Chapter 
3) and used for landscape irrigation on site.  
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A more detailed description of the proposed wastewater system is provided within Appendix J of this report.  


Storm Water System 


The storm return frequencies for the drainage system will be 5 years (Saudi Aramco Standard specification SAES-S-
030). Reference document is SAES-A-112. 


Storm water from hard standings, roads and other areas will be collected into the nearest catch basins, U-ditch or 
gravel ditch (or French drain) and channelled to the nearest storm drainage system and finally to the evaporation pond 
located outside the power plant area by lift pumps. The pond area will be approximately 90m by 85m. Storm water will 
exit this pond via a combination of percolation into the underlying substrate and evaporation into the atmosphere (see 
Figure 8).    


 


 


 


Figure 8. The design of the storm water pond 
 
Reverse Osmosis (RO) Brine Disposal 


RO brine will be disposed of to an evaporation pond (constructed next to the storm water pond) specifically designed 
for this purpose. The evaporation pond will be approximately 77 m by 85 m.  Please refer to Section  7.6.3, Operational 
Phase Mitigation Measures, for further details of the pond design.  


 


7.2 METHODOLOGY 


The overview of the existing conditions on site is based on a combination of desk based research and a site walkover 
undertaken in 2009. The key sources of information are listed within the references section at the end of the chapter.  


An assessment of potential impacts has been made for the construction and operation phases of the project using the 
project planning and project design information available. For details of the relevant waste water quality standards and 
guidelines please refer to Chapter 3, Section 1.5.   
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7.3 EXISTING BASELINE CONDITIONS 


7.3.1 Overview of Water and Wastewater in Saudi Arabia 


Given KSA’s desert climate, rapidly growing population, and large agricultural base, the supply of water is a significant 
challenge; Saudi Arabia is fourth in the world in average water usage per citizen.  It is estimated that 30% of the 
country’s water needs are provided for by extracting from the underlying groundwater aquifers, with the remaining 
70% being provided for by desalination. 


Desalination 


The Saline Water Conversion Company (SWCC) is currently responsible for the production and supply of all 
desalinated water in KSA, managing twenty seven desalination plants across the country.  The SWCC operates under 
the guidance of the Ministry of Water.  Twenty more desalination plants are currently being constructed or are 
scheduled for construction, many of which will be operated by private companies.  Once completed, these plants will 
raise the Kingdom's production capacity to approximately 4.8 million cubic metres of fresh water per day.   The Saudi 
Supreme Economic Council has earmarked $80 billion of investment by 2019 to facilitate this phase of upgrade and 
construction. 


At present, KSA is the largest producer of desalinated water in the world accounting for 30% of total world capacity.  A 
2,300-mile pipe distribution network supplies potable water to major urban and industrial centres.  


Nine of the current desalination plants exist as ‘Independent Water and Power Plants’ (IWPPs), generating electricity 
at the same time and many of the proposed new plants will be constructed as IWPPs. This requires close coordination 
between the SWCC and the SEC. In 2000 the IWPPs generated a total of 28 million MWH.  


Approximately 70% of the desalinated water is subsequently used for agricultural purposes, 25% is used for drinking 
water, and 5% for industrial use.   


Other Sources of Water 


The remaining 30% of KSA’s current water needs are supplied by groundwater abstraction.  Given the low 
precipitation, the groundwater in many of the country’s aquifers has taken centuries to accumulate and cannot 
recharge at the same rate as it is abstracted.  In parts of the country reliant on groundwater it has been estimated that 
there may be less than twenty years remaining reserves of non-renewable resources at current rates of usage.  


Less than one half (47%) of the current population of the Kingdom has a connection to a piped water supply. The 
shortfall is made up of supplies delivered in trucks and containers, which may be considerably more expensive than 
an equivalent amount delivered by pipe, or from private wells. There is a national tariff for water supply to the public, 
which has been in force since 1994. Before that all water was provided free of charge. The tariff applies everywhere in 
the Kingdom, regardless of the cost of production and delivery. 


Municipal Supply 


Desalination plants provide about half the country’s drinking water. About 40% comes from groundwater. The 
remainder comes from surface water (9%) and reclaimed wastewater (1%). Desalinated water is prevalent along the 
coasts, surface water in the southwest region and groundwater elsewhere. The capital Riyadh, however, is supplied to 
a great extent with desalinated water pumped from the Arabian Gulf over 467 km to the city located in the centre of 
the country at an altitude of approximately 400m above sea level. 


Wastewater Collection and Treatment 


Previously, wastewater treatment was not considered a priority in Saudi Arabia, with only 22 out of 106 municipal 
areas having any type of wastewater collection and treatment system, serving approximately 8 million people.  
However, the Ministry of Water has committed to improving the wastewater treatment efficiency.  Approximately 1,500 
thousand cubic meters per day (tcmd) of municipal wastewater is collected and treated nationally, or 19% of the water 
supplied, and of this 336 tcmd is reused by agriculture. By 2020 provision will be required to serve a further 30 million 
people, either via centralised plants, or at a local level. The wastewater treatment capacity that will be required is 
therefore in the range of 2,000 tcmd to 4000 tcmd, necessitating the construction of small, medium and large plants to 
serve cities and also small communities. 
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Riyadh has a number of wastewater treatment plants including Wasea (daily output of 210,000 cubic meters), 
Manfouhah (84,000 cubic meters), and Biwaib (60,000 cubic meters).   


Direct dumping of the untreated municipal wastewater to the environment is banned in the Kingdom. 


 


7.3.2 Existing Conditions on Site 


Surface Water 


No surface water features are present on or near the site. 


Groundwater 


Groundwater was not encountered at the project site during the geotechnical investigation (Gulf Consult, 2009) up to 
the maximum drilled depth of 20.0 meters (m) below the existing ground level. One groundwater well is located close 
to the project site approximately 150-200m away on the southern side. The location and groundwater details of the 
well is summarised below: 


 Ground Water Well 150-200m away (on the southern side) from the project site: 


– N – 2739805.727m; E-563115.770m 


– Ground Elevation: +656.489m 


– Ground Water Level – about 400m below the ground level 


 Ground Water well located about 22 km away (on south-east side) from the project site 


– N-2730 832.946m; E-581 946.963m 


– Ground Elevation: +686.642m 


– Water Level: 350m to 400m below ground level 


Note: The above ground water aquifer details are based on the information provided by the local personnel who 
maintain the well and by the local Well Drillers. 


Existing Water and Wastewater Infrastructure  


The site is situated in a remote location with no existing connections for service and potable water and no sewerage 
system for the disposal of wastewater.  


 


7.4 SENSITIVE RECEPTORS 


The key sensitive receptors relating to water resources and wastewater are listed and discussed below: 


 Construction and operational staff 


– Staff will require a continuous supply of safe drinking and washing water throughout the construction and 
operation period. There is also the possibility of staff coming in contact with non-potable water. Due to the 
potential for significant health and safety issues associated with water supply staff are considered to be a 
highly sensitive receptor.  


 Land  


– The land at and surrounding the project site is a potential receptor to the release (accidental or otherwise) of 
wastewater. Due to the significant depth of the water table land is considered to be of medium sensitivity to 
impacts.  
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 Water Resources 


– The use of large quantities of water for power generation has the potential to compete with other important 
water uses such as agricultural irrigation or drinking water sources. As mentioned above, the supply of 
adequate water for various uses (irrigation, drinking, sanitation etc) in Saudi Arabia is a significant challenge 
therefore water resources are considered to be of medium sensitivity to impacts.  


 


7.5 ASSESSMENT OF CONSTRUCTION AND OPERATIONAL IMPACTS 


7.5.1 Construction Phase Impacts 


Storm water run-off and erosion from the construction site  


Construction activities such as any ground excavation and piling for building foundations will result in ground 
compaction and ultimately less water being allowed to infiltrate into the ground.  Therefore, in the event of a storm, the 
volume and the rate of surface water run-off will be increased, which may pose a localised flood risk.  As indicated 
previously, the months in which rainfall occurs in central Saudi Arabia are generally November to April and the 
average amount of rainfall per year is relatively low.  However, it is understood that when rainfall occurs this can be 
very heavy and can result in rapid flushing of surfaces and high levels of surface runoff in a short space of time. 


Increasing the volume and rate of surface water run-off at certain times of the year, as a result of an increase in the 
impermeable areas across the site, and altering ground levels within the site will affect local drainage patterns and 
may result in temporary ‘ponding’ of water in certain parts of the site during the construction phase at times of rainfall.  
The groundwork’s should be carefully phased to ensure that surface (or flood) water conveyance is maintained.    


Without mitigation it is anticipated that the construction works would exacerbate the risk of flooding at certain times of 
the year by increasing the amount of impermeable surface area on the site and due to other activities, such as ground 
compaction, storage of materials and building works.  Therefore, temporary changes to the drainage regime as a 
result of construction, including the increase in the volume and rate of surface water run-off, are likely to result in a 
direct, temporary, minor negative effect on the drainage regime, before the implementation of mitigation measures.  
However, it must also be noted that periods of heavy rainfall are limited to certain times of the year and the project is 
not a flood risk area therefore the overall risk of significant changes to the drainage regime will be lower. 


The generation of sanitary wastewater from labour camps and on-site facilities  


During the construction phase temporary accommodation will be provided for a maximum of 320 HHI staff. There will 
also be an area allocated for the temporary housing of approximately 4,000 sub-contractor labourers.  


The sanitary wastewater generated from this accommodation will be gravity fed to an underground storage (septic) 
tank. This wastewater will be regularly collected by sewage tankers for disposal at a Riyadh Municipality wastewater 
treatment plant. The impacts of sanitary wastewater on site are likely to result in a direct, short term, minor negative 
impact prior to implementation of mitigation. 


Potential for contaminated process waters to be released to the environment 


The main area of concern in regards to construction wastewater is the cement batching plant but other processes, 
such as cleaning workshop floors, must also be considered.  


Cement batching plants require large amounts of “wash-out” water which has a high pH and high concentration of 
suspended solids. The primary contaminant in wash water from workshop areas is likely to hydrocarbons but traces of 
other contaminants may be present.  


The generation of process wastewaters during the construction phase is a direct, temporary minor negative impact 
prior to the implementation of mitigation measures. 
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7.5.2 Operational Phase Impacts 


The generation and disposal of RO Brine 


Under the natural gas firing case, the plant will produce up to 30 m3/h of RO brine from the pre-treatment of the 
service water (treated sewage effluent) and recycled service water from the wastewater treatment plant. The 
estimated peak flow is 110 m3/h during ASL firing where additional water is required for De-NOx injection to the GTs.  


In terms of the regulatory requirements, PME’s General Environmental Regulations (GER 2001) apply the following 
conditions to all facilities:  


 Article 13.2: Preserve the soil and land and limit is deterioration or contamination. 


 Article 13.2.1: To take all precautions required to prevent and control contamination and degradation of soil and 
land, remediate degraded and contaminated soil and use best available means and technologies for this purpose 
in accordance with the standards and criteria. 


In addition, the IFC General EHS Guidelines (IFC, 2007) require that the potential impact on soil, groundwater, and 
surface water, in the context of protection, conservation and long term sustainability of water and land resources 
should be assessed when land is used as part of any wastewater treatment system.  


In order to manage this effluent and meet the requirements of the above legislation, the brine will be discharged to an 
evaporation pond. Evaporation ponds are the most widespread method of brine disposal from inland-based RO 
facilities and are especially effective in regions with low rainfall and high and steady ambient temperatures, such as 
Saudi Arabia.  


The principal environmental concern associated with evaporation pond disposal is pond leakage (or overflow) and 
disposal of the evaporate build up. The brine is estimated to have a total dissolved solids (TDS) concentration of 
10,000 ppm and is also likely to contain a variety of chemicals generated in plant operation (including chemicals used 
in membrane cleaning and pre-treatment) (Glater and Cohen, 2003). It may therefore pose a potential risk for 
contamination of land and aquifers. It should however be noted that the significant depth of the water table 
(approximately 350 to 400 metres below the existing ground level) reduces the potential for significant impacts upon 
this receptor. 


Salt residue will build up within the evaporation pond and will need to be periodically removed. This residue will be 
largely comprised of salts of sodium, chloride and sulphate and other minerals. The majority of the residue will 
accumulate as slab on the bottom of the pond. The chemical composition of the residue should be tested to determine 
whether it should be disposed of as a hazardous or non-hazardous waste. .  


The potential impacts associated with the generation and disposal of brine is considered to be a potential permanent 
impact of moderate negative significance prior to the implementation of mitigation.  


The generation and disposal of waste oils from various plant processes 


The facility will produce oil and oily water waste from the GT liquid fuel drain and oily water treatment system. The 
estimate of quantities is shown in Table 32. Waste oily water and waste oil from industrial processes are considered to 
be hazardous liquid wastes. Prior to the implementation of mitigation this permanent impact is considered to be of a 
moderate negative significance. 


The generation of treated sanitary wastewater effluent 


Approximately 2.0 m3/h of sanitary wastewater will be generated by the facility. This wastewater will be treated on site 
and reused for landscape irrigation. The generation of treated sanitary wastewater is a direct, permanent minor 
negative impact prior to implementation of mitigation.   


The generation of wastewater sludge from the treatment of service water and sanitary wastewater 


It is estimated that 73 tonnes per year of non-hazardous sludge will be generated from the MBR treatment of the 
sanitary wastewater stream. 365 tonnes per year of hazardous sludge will be generated from the treatment of the 
service wastewater. The sludge generated from the treatment of the sanitary wastewater will be collected by a 
suitable waste collection contractor for disposal at a Riyadh municipal landfill as non-hazardous solid waste.  
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The hazardous sludge from the treatment of plant service water will be collected by a PME registered hazardous 
waste management contractor.  


The generation of wastewater sludge from the facility represents a direct, permanent minor negative impact prior to 
the implementation of mitigation measures.  


Increased pressure on local water resources due to an increase in water demand  


The use of large quantities of water for power generation has the potential to compete with other important water uses 
such as agricultural irrigation or drinking water sources. 


The source of both service water and potable water will be treated wastewater from the Al Muzahimiyah receiving 
point of the NWC. This in itself is a major mitigating factor when assessing the impact of the project on Riyadh’s 
already stressed water resources. In addition, as described above, service water will be treated on site for reuse 
within the facility. In addition, water consumption for the power plant is minimized and cooling of the plant is foreseen 
by ACC. 


It should however be noted that treated wastewater is an important resource, particularly for agricultural irrigation, and 
the increase in its use to meet the needs of the project may have a direct, permanent, minor negative impact on this 
resource in the local region, prior to mitigation. 


Storm water generation and management 


Alteration of ground levels and the introduction of additional areas of impermeable hardstanding will have a 
permanent effect on local drainage patterns. In addition, the storm water generated and captured from the site is likely 
to contain small quantities of contaminants, such as hydrocarbons and suspended solids. 


As the terrestrial environment surrounding the site is not considered to be highly sensitive and there are no flood 
sensitive receptors in the immediate vicinity, the potential impact associated with storm water is considered to be of 
minor negative significance.  


 


7.6 MITIGATION MEASURES, RESIDUAL AND CUMULATIVE EFFECTS 


7.6.1 Construction Phase Mitigation Measures 


Storm water run-off and erosion from the construction site 


To protect the environment from flooding during heavy downpours, a localised run-off management system will be 
employed by the Contractor. This should comprise temporary surface water run-off facilities, which in addition to 
containing contaminants as described above, will provide on-site attenuation for surface water flows, thereby reducing 
the flood risk.  


Best practice recommendations for the prevention of impacts associated with storm water run off during the 
construction phase are outlined in more detail in the CEMP (Appendix C in this report). 


The generation of sanitary wastewater from labour camps and on-site facilities  


Best practice measures for the management of sanitary liquid wastes generated during the construction phase are 
provided within the CEMP.  


Potential for contaminated process waters to be released to the environment  


No process wastewater should be discharged to the environment unless it can be demonstrated that it is of a suitable 
quality following treatment and testing and that the environment is capable of receiving the wastewater without 
negative impacts.  


A tank (or tanks) and the necessary infrastructure should be installed on the construction site for the collection and 
storage of all contaminated process wastewaters from the construction phase. The wastewater must then be collected 
by a suitably qualified and approved hazardous liquid waste contractor. Duty of care records should be maintained for 
all process wastewater throughout the construction phase.  Further mitigation measures are provided within the 
CEMP. 
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7.6.2 Construction Phase Residual Effects 


Storm water run-off and erosion from the construction site 


Following implementation of the management measures proposed in the CEMP, the residual impact associated storm 
water run off will be neutral to negligible.    


The generation of sanitary wastewater from labour camps and on-site facilities 


Following the implementation of these measures sanitary wastewater there should be no negative effects associated 
with the generation of sanitary wastewater from the temporary staff housing area.    


Potential for contaminated process waters to be released to the environment 


Following implementation of these management measures the residual impact associated with construction site 
process wastewater will be neutral to negligible.    


 


7.6.3 Operational Phase Mitigation Measures 


Generation and disposal of RO Brine 


The brine will be discharged to an evaporation pond. In order to ensure the potential impacts associated with this 
option are controlled, the design of this pond will ensure that there is no leakage and adequate freeboard to ensure no 
overflow under worst case operational and environmental conditions i.e. RO Brine discharge rates during ASL firing 
(35 m3/h) combined with heavy rains.  


The evaporation pond will be suitably lined to ensure no contamination of the underlying soils. The design of the lining 
and the requirement for leak monitoring and collection will be determined during the detailed design phase based on a 
review of risks associated with leaching.   


When the RO evaporates it will leave behind salt residue that will need to be collected and disposed of. If, based upon 
results of laboratory testing, the residue so classified as a hazardous waste it will be collected and disposed of by a 
PME licensed hazardous waste contractor.  


Generation and disposal of waste oils from various plant processes 


The key mitigation measure to implement is to ensure that waste oil is collected by an approved contractor for 
recycling at a waste oil refinery rather than disposal. If it is not practical to recycle the waste oil it must be stored on 
site and collected for disposal by a PME accredited hazardous waste contractor.   


Generation of treated sanitary wastewater effluent and sludge 


The sanitary wastewater from the Riyadh IPP facility will be treated to meet the water quality standards of PME (Table 
12, Chapter 3) and MAW (Table 13, Chapter 3) using membrane bio-reactor technology and will be reused on-site for 
landscape irrigation. MBR is the combination of a membrane process like microfiltration or ultrafiltration with a 
suspended growth bioreactor, and is now widely used for municipal and industrial wastewater treatment. MBR has a 
relatively small footprint and is when used to treat sanitary wastewater is capable of producing a final effluent quality 
suitable for urban irrigation.  


The use of treated wastewater for irrigation represents a beneficial reuse of a waste product from the facility. 
However, it will be necessary to implement adequate quality control measures to ensure that no impacts upon the 
environment or health and safety are realised. The United States Environmental Protection Agency (USEPA) 
Guidelines for Water Reuse (2004) provide guidance on the safe reuse of wastewater for irrigation.  It is 
recommended that these guidelines, or a suitable recognised alternative, are adhered to when implementing this 
element of the project.  


Sewage sludge will also be generated from the sanitary wastewater treatment process. The volume of sludge from 
membrane bioreactor (MBR) technology is relatively small with MBR technology producing up to 35% less sludge than 
conventional treatment methods. The selection of this treatment technology therefore represents a significant 
mitigation measure in regards to the generation of sludge from sanitary wastewater.  
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The impact of sanitary wastewater sludge can be mitigated by ensuring that a large quantity of the sludge is reused 
for beneficial purposes, such as fertilizer. The option of having the sludge collected by a fertilizer company should be 
considered in preference to sending the sludge to landfill.  


Increased pressure on local water resources due to an increase in water demand  


The major mitigation measures specified by the IFC for water conservation are being implemented by the project. This 
includes: 


 The use of dry cooling using air cooled condensers (there is no intermediate cooling loop); 


 Limiting evaporative cooling blow-down to the minimum required to prevent unacceptable accumulation of 
dissolved solids; 


 The use of treated waste water for cooling and service water; 


 Reusing/recycling cooling and service water; and 


 The on-site treatment and reuse of sanitary wastewater. 


In addition to this it is also recommended that potable water reduction measures be implemented in the final design 
such as water efficient faucets, urinals, showerheads and toilets.   


Storm water generation and management 


The current design of the plant incorporates a storm water system that has been designed to the 5 year return period. 
In terms of the flood risk. 


Stormwater will be separated from process and sanitary wastewater streams in order to reduce the volume of 
wastewater to be treated prior to discharge. 


Where there is a high likelihood of oil contamination the storm water will be collected separately and managed in the 
oily water wastewater treatment pond. Where this approach is not practical, runoff from process and storage areas 
should be segregated from potentially less contaminated runoff 


Runoff from areas without potential sources of contamination should be minimized (e.g. by minimizing the area of 
impermeable surfaces) and the peak discharge rate should be reduced (e.g. by using vegetated swales and retention 
ponds); 


Oil water separators and grease traps should be installed and maintained as appropriate at refuelling facilities 
workshops, parking areas, fuel storage and containment areas. 


Sludge or other solid wastes arising from stormwater catchments or collection and treatment systems may contain 
elevated levels of pollutants and should be disposed in compliance with local regulatory requirements, in the absence 
of which disposal has to be consistent with protection of public health and safety, and conservation and long term 
sustainability of water and land resources. 


 


7.6.4 Operational Phase Residual Effects 


The generation and disposal of RO Brine 


With adequate implementation of design and maintenance measures, the residual impact associated with RO brine 
discharge is considered to be negligible.  


Potential for contaminated process waters to be released to the environment 


Following implementation of the proposed mitigation measures the residual impact associated with contaminated 
process waters are considered to be negligible. 


 


 







 
 


Social & Environmental Assessment 


12361119 


Riyadh Independent Power Project 


Kingdom of Saudi Arabia


76


 


The generation of treated sanitary wastewater effluent and sludge 


Following implementation of these mitigation measures the impacts associated with sanitary wastewater are 
considered to be of negligible significance. The residual impact of sludge generation will be of negligible or minor 
significance depending on whether it is collected for recycling or disposal respectively.  


Increased pressure on local water resources due to an increase in water demand 


Due to the well optimised system of water recycling within the facility the residual impact is considered to be 
negligible to minor negative.  


Storm water generation and management 


With the implementation of the proposed effective mitigation measures the residual impact associated with storm 
water generation and management is estimated to be of minor negative significance.  


 


7.7 SUMMARY AND CONCLUSIONS 


The construction impacts that have been identified are those that, with good on site and off site environmental 
management practices, can be relatively easily avoided or mitigated. The detailed CEMP presented as Appendix C of 
this report details these management measures. Following their implementation the residual impacts are considered 
to be of negligible to minor significance and therefore are considered acceptable.  


The residual operational impacts related to the Riyadh IPP are considered to be of negligible to minor significance 
with the implementation of the mitigation measures stated above and are therefore considered acceptable.  


The plant has incorporated numerous design measures in order to reduce the water consumption and to ensure that 
only minimal wastewater and other liquid wastes are generated. With implementation of the management and 
mitigation measures presented within this section, the residual impacts are considered acceptable.  
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8 Soil and Geology 


8.1 INTRODUCTION 


This chapter considers the soil and geological conditions on site. The aim is to identify any potential ground and 
groundwater impacts associated with the development of the Riyadh IPP. 


The assessment considers potential contamination issues associated with both the construction and operational 
phases of the development and provides appropriate pollution control best practice measures which are further 
detailed in the CEMP and OEMP. 


For reference, the IFC define land as contaminated when ‘it contains hazardous materials or oil concentrations above 
background or naturally occurring levels’. Further ‘contaminated lands may involve surficial soils or subsurface soils 
that, through leaching and transport, may affect groundwater, surface water, and adjacent sites’ (IFC 2007). 


Chapter 16 provides an overview of all the main environmental and social impacts, together with recommended 
mitigation measures and an assessment of any residual effects. These tables should be read and referred to in 
conjunction with additional appropriate management procedures, such as those detailed within the CEMP and the 
OEMP.  


 


8.2 METHODOLOGY 


The methodology used to conduct this assessment comprised a desktop review of existing, review of accessible 
information and a Phase 1 site investigation undertaken in August 2009. 


 


8.2.1 Desktop Information Review 


A review of available information was made in order to provide a background to the geological and hydrogeological 
(groundwater) conditions within the region and the study site. The following sources of information were reviewed: 


 Gulf Consult (2009) - Second Independent Power Plant in Riyadh (Riyadh IPP), Kingdom of Saudi Arabia, 
Geotechnical Investigation - Saudi Electric Company (SEC); 


 Gulf Consult (2009) - Proposed Independent Power Plant in Riyadh (Riyadh IPP) - Saudi Electric Company (SEC), 
Topographic Survey Report; and 


 WSP Environment and Energy (2009) - GDF Suez Energy & Aljomaih Holding Co. Ltd Riyadh Independent Power 
Plant Environmental Scoping Report. 


 


Sector-specific guidance documents on pollution prevention good practices produced by the World Bank Group, 
together with best practice developed by the UK Government have been referred to in the assessment, where 
relevant. These include: 


 World Bank Group Pollution Prevention and Abatement Handbook – ‘Thermal Power: Guidelines for New Plants’; 


 International Finance Corporation Environmental (2007) ‘Health and Safety (EHS) Guidelines: Contaminated 
Land’; 


 Integrated Pollution Prevention and Control Technical Guidance Note S3 1.01 ‘Combustion Processes 
Supplementary Guidance Note’; 


 The Environment Agency (UK) Pollution Prevention Guideline 6 (PPG6) Working at Construction and Demolition 
Sites (2003); 
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 The Environment Agency (UK) Pollution Prevention Guideline 11 (PPG11) Preventing Pollution on Industrial Sites 
(2003); 


 The Environment Agency (UK) Pollution Prevention Guideline 21 (PPG21) Pollution Incident Response Planning 
(2003); and, 


 Environmental Protection Agency (US) Office of Compliance (1997) ‘Sector Notebook project - Profile of Fossil 
Fuel Electric Power Generation Industry’. 


 


8.2.2 Phase I Site Assessment 


A Phase I (non-intrusive) Assessment was undertaken to provide an initial appreciation of existing ground conditions 
and contamination status of the site. The Phase I Assessment comprised a site walkover with visual assessments 
being made with regards to: 


 Potential soil and surface water contamination; 


 Bulk chemical storage , focusing on bulk above and below ground storage tanks (ASTs and USTs) and associated 
piping equipment; 


 Chemical storage; 


 Hazardous and non hazardous waste; 


 Groundwater abstraction; 


 Polychlorinated biphenyls (PCBs); the presence of equipment with the potential to contain PCBs; 


 Ozone depleting substances (ODSs) e.g. chlorofluorocarbons; and 


 Asbestos; the potential for the presence of asbestos materials on site and compliance with current regulations. 


 


Current guidance in Western Europe and the USA advocates the use of a conceptual risk assessment model to 
establish the potential links between a hazardous source and a sensitive receptor via an exposure pathway, as 
illustrated by Figure 9 


The concept behind this approach is that, without each of the three fundamental elements (source, pathway, and 
receptor) there can be no potential contamination risk. Thus, the presence of a contamination hazard at a particular 
site does not necessarily imply the existence of associated risks. The conceptual model may be illustrated as follows:  


 


 


 


Figure 9.  Contamination Risk Assessment 
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8.3 EXISTING BASELINE CONDITIONS 


8.3.1 Site Topography 


The site, which is rectangular in shape, is on a gravel/sand plain at an altitude of approximately 690 meters above sea 
level and represents a bleak, flat desert landscape character. Based on topographic survey results, the south-west 
section of the project site is at a higher elevation (El. 682 meters) and gradually slopes down towards the north-east, 
where the elevation is about El. 671 meters (Geotechnical Investigation, Gulf Consult 2009). 


 


8.3.2 Geology 


The project site lies within the area known as the Arab Formation limestone which is underlain by the Jubaila 
formation, both are carbonate rock of marine origin and of upper Jurassic age. The Arab formation is brown to tan in 
colour, composed of massive layers or thick layers, fractured limestone, with some marly and dolomitic intercalation. 


The residual soil varies from silty sand to silty clay sand with limestone gravel of various sizes. The Arab Formation 
extends down to about 20 to 40 meters which is then underlined by a more compact Jubaila Formation limestone 
rock.  


In this region the subsurface is made of limestone and/or sandstone. At the project site, sandstone and/or calcareous 
sandstone were encountered at shallow depths (Geotechnical Investigation, Gulf Consult 2009). 


 


8.3.3 Local Seismicity 


The impingement of the Arabian and Eurasian continental plate is the primary cause of seismic activity in the overall 
region. The plate boundary is known as the Zegros Zone and is historically known to be seismically active. 


According to the guidelines of the Ministry of Municipality and Rural Affairs of Saudi Arabia, Seismic Zone Number of 
the region is 0, which signifies a zone of the least seismic hazard. 


 


8.3.4 Surface Water 


There are no permanent surface water sources present on site, and due to the relatively flat topography of the subject 
site, no obvious drainage channels were identified during the site reconnaissance within the site area itself. The 
graded track however, which currently provides access to the site from the east, appears to be occasionally inundated 
with surface water flows during period of rainfall.  


 


8.3.5 Groundwater 


A number of deep wells have been identified across the subject site, which were constructed for irrigation purposes. 
The Arab Consult geotechnical investigations undertaken in 2009 reveal that the ground water level is about 400 
meters below the surface (ground level).  


 


8.3.6 Sources of Contamination 


No above or below ground storage tank tanks were identified during the site reconnaissance however very localised 
potential soil contamination sources were observed across the IPP site. These were mainly associated with fuel oil 
spillages around decommissioned generator platforms and pump wells, both certainly associated with historical 
agricultural activities on the subject site. In addition to abandoned agricultural buildings, some other waste streams 
were identified during the site reconnaissance, including: empty chemical/fuel drums, disused cars, light plastic 
packaging, concrete structures. Table 36 provides a summary of the locations of these areas. 
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Table 36.  Summary of identified contamination 
 


Coordinates Identified Contamination Figures 


24o46’33.033”N 


45o37’56.76 E 


Localised contamination from pump fuel and filters.  


Figure 10, A 


24o46’57.87”N 


45o37’5.99 E 


Localised soil contamination by hydrocarbon components.  


Figure 10, B 


24o46’57.87”N 


45o37’5.99 E 


Localised soil contamination by hydrocarbon components.  


Figure 11, A 


24°47'27.44"N 


45°37'28.16"E 


Localised soil contamination by hydrocarbon components.   


Figure 11, B 


24°47'20.88"N 


45°36'59.15"E 


Empty oil drums in proximity of water well.  


Figure 12, A 


24°47'0.50"N 


45°36'44.72"E 


Large enclosure with oil drums and dumped cars.  


Figure 12, B 


24°46'57.81"N 


45°36'39.59"E 


Abandoned construction works enclosure.  


Figure 13, A 


24°46'58.60"N 


45°36'32.80"E 


Localised soil contamination by hydrocarbon components.  


Figure 13, B 


24°46'57.24"N 


45°36'17.93"E 


Abandoned concrete white washed building (potential for 


asbestos) 


 


Figure 14, A 


24°46'41.65"N 


45°36'26.82"E 


Localised soil contamination by hydrocarbon components 


and construction works. 


 


Figure 14, B 


24°46'23.73"N 


45°36'42.47"E 


Empty fuel / oil drums.  


Figure 15, A 


24°46'26.29"N 


45°36'47.76"E 


Abandoned agricultural holding (potential for asbestos).  


Figure 15, B 


24°46'39.87"N 


45°37'0.64"E 


Localised soil contamination by fuel/oil at proximity of water 


well. 


 


Figure 16, A 


24°47'0.46"N 


45°37'11.13"E 


Empty fuel / oil drums at proximity of well.  


Figure 16, B 


24°46'31.56"N 


45°37'40.48"E 


Abandoned and collapsed agricultural building.  


Figure 17, A 


24°46'31.21"N 


45°37'43.30"E 


Concrete circular foundation.  


Figure 17, B 
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Figure 10. Localised contamination from pump fuel and filters 
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Figure 11. Localised soil contamination by hydrocarbon components. 
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Figure 12. Empty oil drums and dumped cars 
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Figure 13. Abandoned construction works enclosure and empty oil drums 
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Figure 14. Abandoned building and localised soil Contamination adjacent to well 
 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
A  


 
 
 
 
 
 
 
 
 
 
 
 
 
B  


  
 


Figure 15. Empty fuel drums and abandoned building 
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Figure 16. Localised soil contamination in proximity of water well. 
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Figure 17. Abandoned structures 
 


8.3.7 Contamination (Exposure) Pathways 


The IFC (2007) is instructive in providing a useful definition of ‘exposure pathway(s)’; as ‘A combination of the route of 
migration of the contaminant from its point of release (e.g. leaching into potable groundwater) and exposure routes 
(e.g. ingestion, transdermal absorption), which would allow receptor(s) to come into actual contact with contaminants.’  


In view of the project, migration of pollutants could occur during periods of rain when the surface water could wash 
any contamination across the site or percolate throughout the soil affecting potentially the groundwater quality. 


However, it is unlikely that groundwater has been affected by any of these identified localised soil contamination due 
the low volumes of the pollutants encountered during the site reconnaissance, and the significant depth of the 
groundwater, reported to be approximately 400 meters below ground level (Geotechnical Investigation, Gulf Consult 
2009). 
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8.3.8 Sensitive Receptors 


As stated earlier, the aquifer is reported to be 400 meters below ground level, and no permanent surface water has 
been identified, in addition no human activities were reported on the subject site and its surroundings, although a 
number of areas are currently used for camel ranching, primarily located to the north of the proposed site. During the 
construction phase, future site workers as well as other people who might work in the vicinity of the site may be 
adversely affected by the presence of any contaminants. 


 


8.4 ASSESSMENT OF CONSTRUCTION & OPERATIONAL IMPACTS 


1.4.1 Construction Phase Impacts 


During construction, there is a potential for construction workers to come into contact with contaminated soils and 
hazardous materials. It is therefore important that appropriate measures are taken to protect construction contractors 
during site clearance, excavation and general construction activities. It is considered that this may result in a 
moderate negative impact prior to mitigation, with the potential for major negative impacts in the case of 
asbestos, if found to be present. 


There is the potential for controlled and uncontrolled emissions associated with the construction of the Riyadh IPP, 
and operations to affect subsurface and surface water following rain events. Although the potential for contamination 
is not likely to be permanent, there is a measurable risk. The primary target for potential contamination is considered 
to be surface water runoff. This may result in a moderate negative impact prior to the implementation of 
appropriate mitigation measures. 


Aqueous effluents including sanitary wastewater from temporary construction facilities, washing down, dust damping 
activities and concrete work may lead to the contamination of soil and potentially surface water. This impact is likely to 
be temporary in nature and will only be applicable during the construction phase. Prior to mitigation, it is considered 
that the impact will be minor to moderate negative prior to the implementation of appropriate mitigation measures. 


The improper storage and use of other hazardous materials during the construction phase such as solvents, cleaning 
fluids, fuels and oils may lead to spillages and leaks that may result in soil and/or surface water contamination. The 
above issues may result in a moderate negative impact prior to the implementation of appropriate mitigation 
measures. 


 


8.4.2 Operational Phase Impacts 


During operation of the plant the key contamination issues are associated with potential leaks and spills associated 
with the plant operations and storage of hazardous materials on-site. The materials with potential to cause 
contamination include: fuels (such as associated with diesel generator operation); oils (such as associated with the 
maintenance and repair of equipment); lubricants (such as those associated with plant equipment maintenance and 
repair): and chemicals. 


Prior to mitigation measures being implemented, the use and storage of materials on site with hazardous properties 
and the potential to cause contamination is likely to result in a moderate negative impact. 


 


8.5 MITIGATION MEASURES & RESIDUAL EFFECTS 


8.5.1 Construction Phase Mitigation Measure 


Asbestos containing materials (often referred to as ‘ACMs’) may be present within the fabrics of the remaining 
buildings; therefore it is recommended that an asbestos survey is conducted. If identified, asbestos would need to be 
removed by an appropriately licensed asbestos specialist contractor and diverted to a licensed hazardous waste 
landfill site.  


All identified contamination areas and hazardous waste (e.g.: chemical/fuel drums) will need to be appropriately 
removed and diverted to a licensed hazardous waste landfill site prior the development of the area. 
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There will be no discharge or overflow of sanitary waste on site. Modular wastewater storage tanks will be introduced 
to the site to provide adequate containment facilities for the construction workforce. 


Hazardous materials such as fuel oils and chemicals used during the construction phase that have the potential to 
cause contamination will be managed through the CEMP (see Appendix C). The CEMP provides detailed 
Environmental Control Plans for construction workers and personnel and sub-contractors including personnel safety, 
site conduct, security, storage of hazardous material and emergency preparedness. 


The key control measures incorporated into the CEMP to promote on-site environmental good practice during the 
construction process in relation to the storage of fuels, chemicals and oils on-site include: 


 Substitution of any hazardous substances with safer alternatives; 


 Changing work methods in order to prevent the production or release of potentially contaminative materials; 


 Enclosing the process or handling system as far as reasonably practicable; 


 Using a potentially hazardous material away from high risk areas; 


 Limiting the quantities of hazardous substances during the construction process to reduce the risk of spillages; 


 Ensuring that all substances are stored in suitable, undamaged containers that are clearly marked with the type, 
nature and content of the material. This will ensure that all staff are aware of the material and its properties; 


 Appropriate storm water management procedures to ensure that contaminants are not mobilised into the wider 
environment; 


 Where practicable, retaining substances during the construction process in a central controlled storage compound  
in accordance with WB guidance and appropriate risk assessment based on the material safety data sheet 
provided by manufacturer (the Control of Substances Hazardous to Health [COSHH Regulations 2002] which 
provides a similar framework in the UK); 


 The storage area should: prevent damage to containers by any means; prevent the unauthorized use of material 
(e.g. responsible person to sign materials in and out of the compound); can contain any spillage from materials / 
substances (by the use of an impermeable surface and walls); and, separate any materials that may become a 
hazard if combined; 


 Returning any unused materials, spent containers, contaminated clothing, rags and tools to the central compound 
for appropriate disposal; 


 As part of the CEMP, emergency clean-up procedures will need to be in place in the event of any potential 
spillages; and, 


 As part of the CEMP on-site staff and personnel will need to be briefed through toolbox talks and training on the 
control of substances and informing them of all control measures and location of spill response equipment on-site. 


In addition the CEMP will also contain control measures to be adopted during the construction stage to minimise 
potential impacts associated with leaks and spills from on-site activities. Such measures will include the following: 


 All plant should be regularly maintained and appropriate drip-trays should be located below mobile plant such as 
generators; 


 Washout from concrete mixing plant or from cleaning ready-mix concrete lorries is contaminated with cement and 
therefore is highly alkaline. This should not be allowed to enter any watercourse/drainage channel and should be 
re-used on site where possible; and 


 All vehicle/plant re-fuelling should be closely supervised and appropriate spill trays utilised where appropriate. 
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The on-going evolution of the site CEMP will need to be agreed with the Lending Institution and PME in order to 
ensure that any potential environmental and health and safety issues are adequately managed. This will ensure good 
working procedures are followed and will decrease the potential risk of pollution incidents occurring. In addition, 
appropriate precautions will be implemented to prevent construction workers from having contact with potentially 
contaminated soils. Construction workers will be required to wear appropriate personal protective clothing and be 
subject to adequate training / awareness. 


 


8.5.2 Construction Phase Residual Effects 


The adoption of good on-site working and storage practices and the implementation of suitable control measures and 
on-site training and emergency preparedness will ensure that the potential contamination is avoided. 


The implementation of a detailed CEMP for the construction phase of the development will ensure that appropriate 
measures are implemented to minimise any potential risks from contamination to the workforce and the environment 
during the construction phase resulting in a minor negative residual effect. 


 


8.5.3 Operational Phase Mitigation Measures 


The OEMP will contain the key operating procedures that are to be implemented for the project to prevent 
contamination of the ground and surface water following rain events.  


Hazardous chemicals and materials will be appropriately stored on-site in a secure, bunded compounds and located 
on an impervious surface. The storage areas will need to be clearly labelled with material safety data sheets (MSDS) 
maintained as part of the on-site record keeping. 


Details and properties for each material should be clearly detailed which include its nature (poisonous, corrosive, 
flammable), prohibitions on its disposal (dumpster, drain, sewer) and the recommended disposal method (recycle, 
sewer, burn, storage, landfill). A signed checklist should be developed for users of hazardous materials detailing 
amount taken, amount used, amount returned and disposal of spent material. 


Other measures in relation to personnel safety, housekeeping and security, on-site awareness training and 
emergency preparedness measures are also essential. Such measures will form part of the OEMP with the overall 
aim of avoiding incidences which may lead to potential contamination issues. 


 To protect and promote health and safety issues to all staff and personnel on-site; 


 To minimise exposure to potential hazards and safety issues and reduction in risk from injury and health risk; 


 To minimise impacts on the environment from the plant activities taking into account the necessary balance 
between economic efficiency, energy requirements and environmental protection; 


 Promote good practice measures in terms of health and safety to comply, as a minimum, with KSA law and policy 
requirements; 


 Provide appropriate security measures to ensure that any potential issues that may result in contamination are 
avoided; 


 Promote appropriate safety zoning to the hazards that may be present and to ensure that any spillages or 
incidents are avoided; 


 Provide emergency response procedures to any potential incidents to ensure that contamination incidents are 
controlled if they occur; 


 Provision of written standard operating procedures for all processes and appropriate document control; 


 Provision of awareness training for all employees including management, office staff and technical staff on 
pollution prevention and control techniques and best practices; 
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 Establishment of daily checklists for plant and office areas to confirm cleanliness and adherence to proper storage 
and security. Specific employees should be assigned specific inspection responsibilities and given the authority to 
remedy any problems found; 


 Continuous monitoring and reporting of the plants’ performance should be undertaken in order to establish 
baseline conditions and whether conditions are improving or deteriorating; and 


 Regular reviews of emergency response procedures should be undertaken, including a contingency plan for spills, 
leaks, weather extremes etc. 


 


8.5.4 Operational Phase Residual Effects 


It is anticipated that the detailed OEMP for the site will dictate good on-site working practices and through the 
appropriate secure storage of hazardous materials on-site, in accordance with WB guidelines, will minimise the risk of 
pollution incidents occurring resulting in a neutral to minor negative residual effect. 


 


8.6 SUMMARY AND CONCLUSIONS 


As a number of minor abandoned structures exist on site, it is recommended that an asbestos survey is undertaken by 
a competent specialist in order to identify any asbestos on the subject. If asbestos is identified, it will need to be 
removed by a competent contractor and disposed of in a licensed hazardous landfill site. 


A Phase II investigation is not considered necessary for the proposed project at this stage as only very localised and 
superficial contamination has been identified during the site reconnaissance; however it is highly recommended that 
any contaminated materials, including soil and chemical drums are considered as hazardous waste and disposed of in 
a licensed landfill site prior to site preparation works by an appropriately licensed contractor. Notwithstanding the 
above, intrusive investigations will need to be enacted if additional significant pollutant sources or contaminations are 
identified prior to or during the site preparation works. 


In addition, during the construction and operational phases of the project, there is a potential for workers and visitors 
to come into contact with contaminated land and hazardous or semi-hazardous wastes, as well as the potential for 
leaks and spills to adversely effect the wider environment. The CEMP and OEMP should be implemented by HHI and 
the O&M team to manage these risks and to reduce the likelihood of any future negative environmental and social 
impacts.  
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9 Noise and Vibration 


9.1 INTRODUCTION 


This chapter addresses the potential noise and vibration impacts associated with the Riyadh IPP. It also details the 
existing baseline noise levels together with assessments of the suitability of the site. For both the construction and 
operational phases of the proposed development assessment of the potential impact on people has been made. 
Where appropriate, during both the construction and the operation of the proposed development, mitigation measures 
are specified that will minimise any noise or vibration impact. 


At the time of writing, a baseline noise study had not been carried out due to the timescales involved.  A survey is to 
be carried out late March 2010 and the results will submitted as an Addendum to this report. 


 


9.2 METHODOLOGY 


9.2.1 Construction Phase 


The level of detailed calculation for construction noise and vibration assessments is dependent on the amount of 
information available at the time.  Where detailed information is available, it is appropriate to estimate the levels of 
noise and vibration at local noise sensitive receptors in accordance with British Standard 5228:2009 Parts 1&2. These 
documents detail a methodology for estimating construction noise levels up to 300 m from the site based on the type 
of plant, usage, distance to receiver, barriers and ground conditions.  The assessment is carried out for multiple 
sources and multiple receivers and is generally carried out using 3D computer modelling.  


As detailed construction programmes are not available, a qualitative assessment will be made based on expected 
activities, proximity to existing residential receptors and the existing ambient noise level.  The assessment will state at 
what distance different construction activities are likely to be considered to cause a disturbance. 


There are no technical guidance notes produced by the KSA government regarding construction noise and vibration.  
It is therefore recommended that noise from construction and demolition sites should not exceed the level at which 
conversation in the nearest building would be difficult with the windows shut. The noise can be measured with a 
simple sound level meter as we hear it, and measured in A-weighted decibels dB(A). Noise levels, between say 07.00 
and 19.00 hours, outside the nearest window of the occupied room closest to the site boundary should not exceed: 


 70 decibels (dBA) in rural, suburban and urban areas away from main road traffic and industrial noise; 


 75 decibels (dBA) in urban areas near main roads in heavy industrial areas. 


These limits are for daytime working outside living rooms and offices. In noise-sensitive situations, for example, near 
hospitals and educational establishments – and when working outside normal hours, between 19.00 and 22.00 hours 
– the allowable noise levels from building sites will be less: such as the reduced values given in the contract 
specification or as advised by any Environmental Protection Department (a reduction of 10 dB(A) may often be 
appropriate). Noisy work likely to cause annoyance locally should not be permitted between 22.00 hours and 07.00 
hours. 


A simplified method of predicting the level of vibration at sensitive receptors is provided in BS 5228 Part 2:2009.  This 
standard provides formula for activities that generate the highest levels of vibration including compaction, piling and 
tunnelling.  The standard also sets criteria for assessing the likely affects on both human perception and building 
damage.  The tables below set out the criteria for each case.   


BS 6472[3] defines vibration levels at which minimal adverse comment is likely to be provoked from the occupants of 
the premises being subjected to vibration. It is not concerned primarily with short-term health hazards or working 
efficiency.  
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It points out that human response to vibration varies quantitatively according to the direction in which it is perceived. 
Thus, generally, vertical vibrations are more perceptible than horizontal vibrations, although at very low frequencies 
this tendency is reversed. 


Another problem is that vibrations can cause structure-borne noise which can be an additional irritant to occupants of 
buildings. Loose fittings are prone to rattle and movement. 


BS 6472, as stated, provides guidance on human response to vibration in buildings. Whilst the assessment of the 
response to vibration in BS 6472 is based on the vibration dose value (VDV) and weighted acceleration, for 
construction it is considered more appropriate to provide guidance in terms of the peak particle velocity (PPV), since 
this parameter is likely to be more routinely measured based upon the more usual concern over potential building 
damage. Furthermore, since many of the empirical vibration predictors yield a result in terms of PPV, it is necessary to 
understand what the consequences might be of any predicted levels in terms of human perception and disturbance. 


The following vibration limit values were used to assess the significance of construction vibration upon residents. 


 


Table 37. Guidance on effects of vibration levels 
 


Vibration Level (mm/s) Effect 


0.14 Vibration might be just perceptible in the most sensitive situations for most vibration 
frequencies associated with construction.  At lower frequencies, people are less sensitive 
to vibration. 


0.3 Vibration might be perceptible in residential environments. 


1.0 It is likely that vibration of this level in residential environments will cause complaint, but 
can be tolerated if prior warning and explanation has been given to residents. 


10 Vibration is likely to be intolerable for any more than a very brief exposure to this level. 


 


The response of a building to ground-borne vibration is affected by the type of foundation, underlying ground 
conditions, the building construction and the state of repair of the building. 


BS 7385 provides guidance on vibration measurement, data analysis and reporting as well as building classification 
and guide values for building damage. Extracts are provided below. 


The damage threshold criteria presented in BS 7385-2 are based upon systematic studies using a carefully controlled 
vibration source in the vicinity of buildings. Strains imposed in a building by ground motion will tend to be greater if 
lower frequencies predominate. The relative displacements associated with cracking will be reached at higher 
vibration magnitudes with higher frequency vibration. BS 7385-2 provides frequency dependent threshold levels which 
are judged to give a minimal risk of vibration-induced damage. 


The dominant frequency to use for the assessment is that associated with the greatest amplitude. If the building 
vibration is multi-frequency in nature (for example from activities associated with groundwork and demolition), then 
frequencies should be determined from an amplitude-frequency plot, with each significant peak being examined in 
turn. 


Limits for transient vibration, above which cosmetic damage could occur, are given numerically in Table 38 and 
graphically in Figure 18 in terms of the component PPV. In the lower frequency region where strains associated with a 
given vibration velocity magnitude are higher, the guide values for the building types corresponding to line 2 are 
reduced. Below a frequency of 4 Hz where a high displacement is associated with a relatively low component PPV a 
maximum displacement of 0.6 mm (zero to peak) should be used. 


The following limits shall be used to assess the significance of vibration upon structures. 
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Table 38.  Guidance on limits for building damage from vibration 
 


Peak component particle velocity in frequency range of 
predominant pulse 


Line (see Figure 18) Type of building 


4 Hz to 15 Hz 15 Hz and above 


Reinforced or framed 
structures 


1 


Industrial and heavy 
commercial buildings 


50 mm/s at 4Hz and above 


Un-reinforced or light 
framed structures 


2 


Residential or light 
commercial buildings 


15 mm/s at 4Hz increasing 
to 20 mm/s at 15 Hz 


20 mm/s at 15 Hz 
increasing to 50 mm/s at 
40 Hz and above 


Note 1 Values referred to are at the base of the building 


Note 2 For line 2, at frequencies below 4 Hz, a maximum displacement of 0.6 mm (zero to peak) is not to be 
exceeded. 


 


Figure 18.  Guidance on limits for building damage from vibration 
 


Minor damage is possible at vibration magnitudes which are greater than twice those given in Table 38, and major 
damage to a building structure can occur at values greater than four times the tabulated values. Definitions of the 
damage categories are presented in BS 7385-1:1990.  They are as shown in Table 39. 
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Table 39. Description of types of building damage 
 


Category Description 


Cosmetic The formation of hairline cracks on drywall surfaces, or the growth of existing cracks in plaster or 
drywall surfaces; in addition, the formation of hairline cracks in mortar joints of brick/concrete block 
construction. 


Minor The formation of large cracks of loosening and falling of plaster of drywall surfaces, or cracks through 
bricks/concrete blocks. 


Major Damage to structural elements of the building, cracks in support columns, loosening of joints splaying 
of masonry cracks, etc. 


NOTE: The description of damage has its equivalent in the intensity scales used by seismologists. 


 


The guide values in Table 38 relate predominantly to transient vibration which does not give rise to resonant 
responses in structures, and to low-rise buildings. Where the dynamic loading caused by continuous vibration is such 
as to give rise to dynamic magnification due to resonance, especially at the lower frequencies where lower guide 
values apply, then the guide values in Table 38 might need to be reduced by up to 50%. 


Noise and vibration from construction traffic will also be considered. Change in traffic noise levels during the 
construction phase will be calculated using in accordance with Calculation of Road Traffic Noise (CRTN).   


(No data has been provided for the flow and therefore no predictions can not be made for the impact of the additional 
construction traffic noise across the developments). 


Calculations will be based on 18 hour annualised average daily traffic flows, estimates of vehicle speeds and 
percentage heavy goods vehicles (%HGV).  In addition to this, the peak hours have been investigated. 


The other development areas will be calculated using the shortened CRTN. 


The noise from a traffic stream is not constant but varies and so it is necessary to use an index to arrive at a single-
figure estimate of the overall noise level for assessment purposes. The index adopted by the UK Government to 
assess road traffic noise is the 18-hour LA10, which is the noise level exceeded for 10% of the 18-hour (06:00 to 
24:00) period. This parameter has been used to assess traffic noise for some time because of its good correlation with 
subjective response. 


The Design Manual for Roads and Bridges (DMRB) Volume 11 gives advice on the assessment of noise and vibration 
impacts due to changes in road traffic.  The assessment of traffic noise in accordance with the DMRB considers the 
change or difference in noise level between scenarios.    


The DMRB indicates that those subjected to a sudden change in noise level as low as 1dB(A), such as that which 
accompanies a road scheme opening, may just perceive the change and so experience either a benefit, or not.  A 
change in noise level of less than 1dB(A) is considered to be so slight as to be imperceptible. 


However, UK Planning Policy Guidance Note 24 (PPG24) Planning and Noise  states that a change in noise level of 
3dB(A), which is equivalent to a doubling or halving of the total flow of traffic, is just perceptible. PPG24 regards a 
change in the noise level of 1dB(A) as being perceptible only under controlled conditions.   


It is assumed, therefore, that a change in the level of traffic noise between 1 and 3 dB(A) can be termed ‘just 
perceptible’.  A change in the level of traffic noise of less than 1dB(A) is deemed imperceptible and a change greater 
than 3dB(A) can be classified as perceptible. Table 40 below sets out the subjective significance scale for changes in 
traffic noise levels. 
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Table 40. Impact Scale for Comparisons of the Change in Traffic Noise Levels 
 


Change in noise level, dB(A) Subjective Response Subjective Scale of Change in Road 
Traffic Noise Level 


0 – 0.9 No difference No change 


1.0 – 2.9 May be just perceptible Minor change 


3.0 – 4.9 Perceptible Moderate 


5.0 – 9.9 Up to a doubling or halving in 
loudness 


Substantial change 


10.0 or more More than a doubling or halving in 
loudness 


Severe change 


 


Ground-borne vibration from road traffic is difficult to predict accurately and is extremely unlikely to cause damage to 
buildings.  However, it is possible that ground-borne vibration can cause disturbance to residents where the sub-grade 
is soft, the road surface is uneven and/ or when dwellings are within a few metres of the carriageway. 


It is considered sufficient, therefore, to assume that, where the roads are in good condition and the properties are not 
within a few metres of a major road, vibration from vehicles will not be a significant issue. These circumstances are 
likely to prevail with the proposed development, as any new/ altered roads will have smooth, new surfaces and will not 
be major roads. 


 


9.2.2 Operational Phase 


The permissible noise levels are stipulated within the RFP (see Table 41 below). KSA does not currently have 
environmental noise legislation or standards in place and, categorizing the land use zoning for the plant as industrial, 
the RFP requirements are more stringent that those presented within the IFC General EHS Guidelines of 70 dBA all 
day.  Therefore, all further assessments of environmental noise in relation to Riyadh IPP will reference the standards 
stipulated in the RFP only.  The values presented in Table 41 have been guaranteed by the EPC contractor.  


 
Table 41. Permissible noise levels 


 
Location Level (dB (A) max)1 
At 1 metre (m) inside the plant fence (all equipment running excluding 
background noise, which is emitted by others in the neighbourhood)  


60 


At 1 m distance from open air installations 85 
At 1 m distance of each equipment inside turbine buildings 


- GT building 
- ST building 


 
90 
90 


At 1 m distance outside of GT / ST buildings and/or enclosures 85 
Within the central control room (CCR) 50 
Within other machine rooms and workshops 85 


Notes: 


1) For the purposes of this assessment it is assumed that (dB (A) max) refers to LAeq(1hour).  
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For reference purposes it is worth noting the IFC General EHS Guidelines criteria for noise emissions from industrial 
premises.  The noise limits are as follows:. 


“Noise impacts should not exceed the levels presented in Table 42, or result in a maximum increase in background 
levels of 3 dB at the nearest receptor location off-site.” 


 
Table 42. IFC EHS General Noise Guideline Limit values 


 
Table 1.7.1 – Noise Level Guidelines 


One Hour Leq (dBA) Receptor 


Daytime 07:00 – 22:00 Night-time 22:00 – 07:00 


Residential;  institutional; 
educational 


55 45 


Industrial; commercial 70 70 


 


Operational noise predictions have been carried out for this installation by Hyundai Maritime Research Institute 
(HMRI).  The noise model utilises the methodology set out in ISO 9613.    


It is considered that due to the composition of the soil in the vicinity of the proposed development site, Operational 
vibration levels would not be perceptible beyond a distance of 500m from the site boundary. Operational vibration has 
therefore not been assessed in this section. 


 


9.3 EXISTING BASELINE CONDITIONS 


At the time of writing, a baseline noise study has not been carried out.  A survey is to be carried out in late March and 
the results submitted as an Addendum to this report.  However, due to the absence of noise sources in the vicinity of 
the project site it is not unreasonable to estimate the noise levels are very low.  The main (potentially only) existing 
anthropogenic noise source is infrequent vehicle movements along the graded road to the south of the site.   


Due to the large distances to the nearest noise sources and noise sensitive receptors it is estimated that background 
noise levels will be below 30 dB and will be predominantly made up of noise from natural sources such as wind. 


 


9.4 SENSITIVE RECEPTORS 


A small camp is present immediately south of the site and to the north is a camel ranch.  The camp is not considered 
to be a permanent residence and therefore the noise impact has not been considered. 


Operational and construction noise from the project site has not been calculated at the nearest permanent dwellings in 
Dhurma due to the scale of the separation (58 km) as at this distance the attenuation from geometric spreading only is 
greater than 100 dB. 


 


9.5 ASSESSMENT OF CONSTRUCTION AND OPERATIONAL IMPACTS 


9.5.1 Construction Phase Impacts 


There is currently no detail available on the construction programme for this project.  The assessment of construction 
noise has therefore been based on generic site activities as set out in BS5228 and data from similar previous projects.  
It is expected that the construction programme will include site preparation/ground works, piling, concreting operations 
and general site activities. 
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Based on typical noise data from BS 5228 (2009), the noise levels have been calculated to an arbitrary distance of 
200 m from a work site based on equipment operating for 60% of a working day.    


Table 43. Predicted construction noise results 
 


Predicted free field noise levels; LAeq, 16 hours at 
distance from site boundary 


Work Phase 


200 m 1000 m  10,000 m 


Site preparation 70 53 28 


Piling 75 58 33 


Concreting 
Operations 


67 50 25 


General Site 
Activities 


69 52 27 


 


It can be seen from the above table that noise levels during the construction phase will exceed 75 dB(A) within 200 m 
from the main worksite.  The current proposed location of the labour accommodation is with in a compound adjacent 
to the site.  Based on this it is predicted that noise levels at the labour camp could exceed 75 dB(A).  It is 
recommended that more detailed construction noise calculations are prepared once a detailed construction 
programme is available. 


Due to the lack of residential receptors and the ground type, it is not considered that vibration will be an issue for this 
project.  For information purposes, typical vibration levels have been calculated. 


The vibration levels are predicted to a statistical probability level of 33% chance of exceeding the stated levels.  Due 
to the lack of input data for the prediction models, worst case assumptions have been made in order to determine the 
possible vibration exposures.   


As the area surrounding the site is currently vacant land it is not considered that the construction activities will 
constitute a significant impact. 


There is currently no information regarding the expected number of construction heavy goods vehicle (HGV) 
movements that are expected during the construction phase or the existing traffic on the 505 Road through Dhurma.  
From the scoping study site visit, it was seen that typical average traffic flows through Dhurma are low (<500 
vehicles/hour).  Therefore if construction HGV’s are directed through the centre of the town on the 505 Road it is likely 
that there will be a perceptible increase in noise level. 


The construction phase noise impacts (e.g. site preparation, site works, piling etc.) are rated being of minor, negative 
significance prior to the implementation of mitigation measures.   







 
 


Social & Environmental Assessment 


12361119 


Riyadh Independent Power Project 


Kingdom of Saudi Arabia


95


 


Table 44. Predicted construction vibration results. 
 


Typical Equipment Vibration velocity values @ 
20 m (mm/s) 


Effect on humans Likelihood of Cosmetic 
Building Damage 


Vibratory Rollers and 


Compactors – Start up 


and run downs 


0.78 Just perceptible in 


residential environments 


Unlikely 


Vibratory Rollers and 


Compactors – steady 


state operation 


0.49 Just perceptible in 


residential environments 


Unlikely 


Vibratory Piling – Start up 


and run downs 


3.46 Vibration is likely to cause 


complaint but can be 


tolerated with prior warning 


and explanation 


Unlikely 


Vibratory Piling – Steady 


state operation 


1.9 Vibration is likely to cause 


complaint but can be 


tolerated with prior warning 


and explanation 


Unlikely 


Vibratory Piling – Average 


of all operations 


2.56 Vibration is likely to cause 


complaint but can be 


tolerated with prior warning 


and explanation 


Unlikely 


Dynamic Compaction 


(8500 Kg Tamper 


dropped from 12 m) 


28.62 Vibration is likely to be 


intolerable for any more 


than brief exposure 


Possible in Residential and 


light commercial buildings 


Vibro-Replacement 


(Stone Columns) 


0.66 Just perceptible in 


residential environments 


Unlikely 


 


9.5.2 Operational Phase Impacts 


In the absence of independently verified manufacturer’s noise data the following operational noise assessment has 
been undertaken based on data, modelling and conclusions provided within the Hyundai Maritime Research institute 
“Noise Study of Riyadh PP11 IPP Project” document dated 9th December 2009. 


In order to determine the noise impacts on the nearest noise-sensitive properties a review of the HMRI noise model 
has been undertaken by verifying the steady-state base load calculations provided by the above report. Data provided 
by HMRI states sound power levels associated with mechanical services units located externally, and sound pressure 
levels for units located within enclosed buildings. 


It is assumed that sound pressure levels of mechanical services units provided within enclosed facilities relate to 
reverberant sound pressure levels as the method of data captured is not explicitly stated within this report.   


The assessment has been undertaken based on the data provided within the HMRI report (see Table 45 below). The 
modelling within the HMRI report is based on guaranteed sound levels from equipment manufacturers and is included 
as Appendix K of this report.  
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Table 45.  Operational Plant Source Noise Data 
 


Plant Sound Power Level 


(dB(A)) 


Gas Turbine Package 


Inlet Ducting (including filter house) 88 


Inlet Filter Face 99 


Accessory Module 103 


Inlet Plenum 103 


Turbine Compartment 113 


GT Exhaust Diffuser Enclosure 112 


GT Load Comp’t 105 


LF/AA Module 103 


GT Generator 107 


Cooling Water Module 107 


Steam Turbine Package 


STG Summary 107 


STG Generator 108 


HRSG 


HRSG Wall (T1) 96 


HRSG Wall (T2) 92 


HRSG Wall (B1) 86 


HRSG Wall (B2) 83 


HRSG Wall (B3) 80 


HRSG Wall (B4) 76 


HRSG Wall (B5) 72 


HRSG Wall (B6) 84 


Stack Wall (S1) 91 


Stack Wall (S2) 70 


Stack Exit (90 degrees) 95 


Transformers 


Gas Turbine step-up transformer 75* 


Unit Auxiliary Transformer 28/40 mVA 74* 


Steam Turbine step up transformer 75* 


Unit auxiliary transformer 28/40 mVA 74* 
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Pumps, Compressors & Sodium Removal System 


HRSG Blowdown pump 85* 


Chemical Dosing Pump 85* 


Closed Cooling Water Pump 85* 


Make up water pump 85* 


GT Injection Pump 85* 


Regeneration Pump 85* 


Raw Service Water Pump 85* 


Service Water Pump 85* 


Portable Water Pump 85* 


Fuel Oil Boosting Pump 85* 


Fuel Oil Forwarding Pump 85* 


GTG Startup oil pump 85* 


Air compressor 85* 


Gas Compressor 85* 


Sodium Removal System (Centrifuge) 85* 


Closed Cooling Water Cooler 


Fan 97 


Air Cooled Condenser 


Fan+Motor+gear box 107 


*Sound Pressure Level (reference distance not provided) Assumed to be reverberant 


 


It is assumed that the HRMI noise model is valid for the steady state base load, with all turbines and generator units in 
operation, in order to represent a ‘worst case’ scenario, but does not cover the following activities: 


 Start up/shut down of the power station; 


 Commissioning Phase; 


 Failure conditions; 


 Emergency conditions; and  


 Other abnormal operating conditions 


 


The results of the noise modelling are assumed to be representative of daytime and night time levels and at a height 
at 1.5m. The noise model contour plan is provided in Figure 19 (below) for reference purposes. 







 
 


Social & Environmental Assessment 


12361119 


Riyadh Independent Power Project 


Kingdom of Saudi Arabia


98


 


 


Figure 19. Noise contour plan of standard unmitigated operation 
   (source HMRI) 
 


The report shows that at the eastern boundary near to the closed cooling water cooler the predicted noise levels 
exceed the 60 dB(A) noise limit.  The predicted level at a location 1m within the site boundary is a worst case of 71 
dB(A) at the eastern boundary fence.  The level is predicted to be below 60 dB(A) along all other boundary fences. 


A noise barrier is proposed by HMRI to surround the closed cooling water coolers on three sides to a height of 6 m 
above ground level (see Figure 20). 
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Figure 20. Schematic showing location of six metre noise barrier 
 
The predictions show that with the inclusion of the noise barrier into the scheme the 60 dB(A) boundary noise criteria 
is capable of being achieved.   


These models demonstrate that the daytime and night-time noise levels attributable to the IPP plant will fall below the 
IFC EHS criteria of 55dB(A) and 45 dB(A) respectively at the closest residential accommodation which is 58 km away. 


The location of the permanent living accommodation may be within the site boundary. If they were located within the 
site boundary, the predicted noise levels at the façade of their accommodation is predicted to be in the region of 60-65 
dB(A). These levels are 10 dB above the IFC guidelines for daytime noise and 20 dB above the night-time noise 
criteria for residential properties. 


Noise emissions from the IPP plant are likely to exceed the existing ambient noise levels to a distance of 2 km from 
the site boundary.  Any potential future residential development within this distance of the site would be liable to 
generate noise complaints. 


Due to the absence of any residential receptors within close proximity of the site, the impact of the site is considered 
to be negligible. 


The operational phase noise impacts (e.g. site preparation, site works, piling etc.) are rated being of moderate, 
negative significance prior to the implementation of mitigation measures.   
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9.6 MITIGATION MEASURES, RESIDUAL AND CUMULATIVE EFFECTS 


9.6.1 Construction Phase Mitigation Measures 


Despite the lack of local noise sensitive receptors, it is recommended that best practice noise and vibration control 
measures are used to limit the noise exposure to the construction workers. 


All construction impacts will be temporary in nature, however, this does not mean that they are not significant.  
Although each site is very different in terms of the existing noise environment, separation from noise sensitive 
receptors and the scale of the construction works, the basic principles of noise control should be followed. 


 Control of noise at source – selecting and maintaining high quality equipment, providing silencers, enclosures;  


 Control of noise transmission path; and 


 Control of noise at receiver. 


It is widely accepted that the further from the source the noise control is applied the more it will cost and therefore 
noise should be controlled at source where at all possible.  A culture of considerate working on construction sites must 
also be encouraged to help limit the impact of noise through community liaison, thoughtful behaviour and sensitive 
work phase programming.     


The following measures should be considered where appropriate and will be implemented throughout the construction 
phases of this project: 


 A programme of construction noise and vibration monitoring must be undertaken throughout the construction 
phases and especially during phases likely to generate high levels of vibration at sensitive buildings. 


 Diesel engine vehicles and compression equipment will be equipped with effective silencers.  


 Electrically powered plant should be preferred, where practicable, to mechanically powered alternatives.  All 
mechanically powered plant should also be fitted with suitable silencers. 


 Deliveries should be routed so as to minimise disturbance to local residents.  Delivery vehicles should be 
prohibited from waiting within or near the site with their engines running. The movement of heavy vehicles during 
the night will be avoided wherever practical.  


 Independent noise monitoring will be undertaken as appropriate to demonstrate that noise levels at the site 
boundary are acceptable. 


 Items of plant on site operating intermittently will be shut down in the intervening periods between uses. 


 Where feasible, all stationary plant will be located so that the noise impact at nearby residential properties is 
minimised. 


 Construction workers accommodation should be located as far as possible from the active construction site – i.e. 
on the western edge of allocated area. Ideally the laydown area will be located between the construction site and 
labour accommodation in order to act as a buffer for noise impacts. 


 Construction workers accommodation must be constructed to provide suitable internal noise environments to allow 
for reasonable recreation and sleep. 


 The contractor and their sub-contractors will, at all times, carry out all work in such a manner as to keep any 
disturbance from noise and vibration to a minimum. 


 


9.6.2 Construction Phase Residual Effects 


Given the nature of the locality and lack of sensitive receptors, it is anticipated that the overall residual impact will be 
of temporary but negligible significance. 


 







 
 


Social & Environmental Assessment 


12361119 


Riyadh Independent Power Project 


Kingdom of Saudi Arabia


101


 


9.6.3 Construction Phase Cumulative Effects 


There are no known committed developments in close proximity to the site and therefore there is not predicted to be 
any cumulative effects during the construction phase. 


 


9.6.4 Operational Phase Mitigation Measures 


In order to reduce the plant noise impacts at the site boundary and to limit the noise exposure of staff, it is 
recommended that Best Available Techniques in sound suppression be applied to the equipment and plant set up. It is 
considered that the application of noise suppression techniques at source will be more effective than the erection of 
solid walls along the boundary fence as there are a large number of sources on the site which are spread out over a 
wide area.  Despite this, in the case of the closed cooling water coolers, a 6 m noise barrier is required. 


 As a minimum, international Best Practice recommends that equipment will be restricted to specific values by a 
combination of purchase specifications for potentially noisy equipment, noise insulation in areas that require it, proper 
ear protection in those areas which naturally have high decibel ranges associated with them, and, once construction is 
complete, full noise attenuation walls will be in evidence.    


In addition, louder equipment such as gas and steam turbines should be provided with enclosures and acoustic 
lagging where appropriate, and the inlets and exhausts should be provided with silencing.  With regard to the 
monitoring of acoustic levels, during each project test date (which is thought to occur every 4 months), near-field and 
far-field noise levels will be monitored and recorded using a handheld noise meter in accordance to the International 
Organisation for Standardisation. 


Furthermore, during the performance testing before PCOD and when the plant is being operated at base load (for 
example during the net dependable capacity test of the full plant), full acoustic testing will take place and appropriate 
attenuation measures will be put in place.  Furthermore, the CEMP and OEMP will include day-to-day measures of 
noise controlling techniques including the use of appropriate noise protection in particular areas, although the full plan 
will be instigated when the full facility has been developed.  Given these techniques, it is not anticipated that noise will 
be a significant issue on or surrounding the proposed site. 


Noise levels at the façade of the permanent workers are predicted to be 60-65 dB(A) as a worst case, in the event that 
the accommodation is on site. This exceeds the IFC Guidelines for residential properties.  It is recommended that the 
accommodation is either located off-site or is provided with high performance acoustic double glazing to provide 
suitable internal noise environments to allow for reasonable recreation and sleep. 


 


9.6.5 Operational Phase Residual Effects 


Given the nature of the locality and lack of sensitive receptors, it is anticipated that the overall residual impact will be 
of permanent but negligible significance. 


Following application of the above mitigation measures it is considered that the WB standards will be achieved at the 
nearest residential properties during both the day and night-time period. 


Noise is predicted to exceed the IFC Guidelines at the permanent workers accommodation, it is anticipated that this 
will be a permanent and minor significance with the implementation of mitigation measures (e.g. locate the 
accommodation off-site or construct the accommodation with acoustic double glazing). 


 


9.6.6 Operational Phase Cumulative Effects 


There are no known committed developments in close proximity to the site and therefore there is not predicted to be 
any cumulative effects during the operational phase. 
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9.7 SUMMARY AND CONCLUSIONS 


Assessment of the potential noise effects of the Riyadh IPP during both construction and operation have been 
undertaken, including an estimation of baseline noise levels. Assessments of the suitability of the site for industrial 
development were also conducted. 


During all construction activities the overall noise effect is unlikely to be significant beyond 200 m from the main work 
site.  Construction traffic has the potential to give rise to a moderate impact in the town of Dhurma if construction HGV 
movements are significant.  Measures to minimise construction noise and vibration levels from the proposed 
development have been specified. 


Noise and vibration effects from the operation and traffic associated with the operation will be negligible.  Appropriate 
measures to mitigate noise at the project boundary have been identified. During the detailed design and construction 
phase of the project, regard will be given to these mitigation measures and where appropriate such measures will be 
adopted. This will ensure satisfactory internal and external noise levels at dwellings proposed on the application site. 
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10 Waste Management 


10.1 INTRODUCTION 


This chapter outlines the waste assessment for the proposed Riyadh IPP. The potential impacts that may arise from 
waste generated during the construction and operational phases are identified, together with good practice measures 
for the storage, transfer and disposal of waste arising from the development.  


The chapter also details opportunities for implementing waste mitigation measures throughout the project. This will 
ensure that such measures are consistent with international best practice and standards. 


Chapter 16 (Impact Assessment) of the SEA provides an overview of all the environmental and social impacts, 
together with suggested mitigation measures and an assessment of any residual effects. These tables should be read 
and referred to in conjunction with additional appropriate management procedures, such as those detailed within the 
CEMP (Appendix C).  


 


10.2 SAUDI ARABIAN WASTE REGULATIONS AND STANDARDS 


The following regulations and standards are pertinent to this study and can be summarised as follows: 


 General Environmental Regulations (GER 2001): The GER makes specific reference to the control of solid waste 
materials and in particular waste materials which are classified as hazardous in terms of their impacts on the 
environment.   


 Article 14 (Hazardous Waste Management) of the GER (2001) identifies PME as the responsible authority for the 
regulation of waste materials; and 


 GER Appendix 4 (2001) “Hazardous Waste Control Rules and Procedures”. 


PME are given broad ranging responsibilities for the protection of the environment, in particular land, sea, air and 
water. The GER makes specific reference to the control of solid waste materials and in particular waste materials 
which are classified as hazardous in terms of their impact on the environment. Article 14 of the Regulations identifies 
PME as the responsible authority for regulation of waste materials. In Appendix 4, “Rules and procedures for 
hazardous waste control”, further details are provided regarding the classification of waste and the obligations placed 
on producers, transporters and waste disposal authorities to ensure environmental pollution is avoided. 


KSA signed and ratified “The Basel Convention on the Control of Transboundary Movement of Hazardous Wastes 
and their Disposal” in 1989; which was confirmed in 1990. The Convention defines a transboundary movement as 
“any movement of hazardous wastes or other wastes from an area under the national jurisdiction of one State to or 
through an area under the national jurisdiction of another State, or to or through an area not under the national 
jurisdiction of any State, provided at least two States are involved in the movement”. General obligations include the 
following: 


 It is prohibited to export or import hazardous wastes or other wastes to or from a non-party State; 


 No wastes may be exported if the State of import has not given its consent in writing to the specific import; 


 Information about proposed transboundary movements must be communicated to the States concerned, by means 
of a notification form, so that they may evaluate the effects of the proposed movements on human health and the 
environment; 


 Transboundary movements of wastes must only be authorised where there is no danger attached to their 
movement and disposal; 
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 Wastes which are to be the subject of a transboundary movement must be packaged, labelled and transported in 
conformity with international rules, and must be accompanied by a movement document from the point at which a 
movement commences to the point of disposal; and 


 Any party may impose additional requirements that are consistent with the provisions of the Convention. 


 


10.3 METHODOLOGY 


The principle aim of this assessment is to consider the key waste management issues associated with the proposed 
Riyadh IPP, with particular reference to: 


 Identifying opportunities for the reduction, re-use, recycling and recovery of construction and operational waste 
streams; and 


 Identifying opportunities to minimise waste streams from the outset of the development thus reducing the amount 
of material that requires landfilling. 


Wastes generated during the construction phase of the project have been addressed within the CEMP. The CEMP is 
an organic, evolving document and requires constant updating. The CEMP also includes measures aimed at adhering 
to the waste management hierarchy of the ‘3 Rs’ (Reduce – Reuse – Recycle) illustrated within Figure 23 and 
procedures for the correct segregation and disposal of waste material. 


The waste management assessment has involved a number of tasks including; 


 A site visit in August 2009 to gain an overall understanding of any/all issues regarding waste currently in-situ;  


 A desk top review to collate existing information relevant to waste generation and disposal within the Riyadh 
region; 


 A review of existing proposals and plans for the proposed Riyadh IPP plant and considerations given in relation to 
waste storage and transfer requirements; 


 A review of Saudi waste legislation and regulations including: 


- GER Appendix 4 1992 Hazardous Waste Control Rules and Procedures;  and 


- GER Article 14 Hazardous Waste Management. 


 A review of available and accessible waste guidance and policy information, including: 


- The World Bank Pollution Prevention Handbook (1998) 


- International Finance Corporation ‘Environmental, Health and Safety (EHS) Guidelines (December 19th, 2008): 
Thermal Power Plants 


- International Finance Corporation ‘Environmental, Health and Safety (EHS) Guidelines (April 30th, 2007): Waste 
Management 


- International Finance Corporation ‘Environmental, Health and Safety (EHS) Guidelines (April 30th, 2007): 
Hazardous Waste Materials Management 


 
10.4 EXISTING BASELINE CONDITIONS 


The existing baseline conditions on site have been assessed based on a site visit undertaken in August 2009 as well 
as a desktop analysis of the waste situation in KSA and implications of these for the project.   


Responsible management of solid waste materials has become a pressing need for all developing and modern 
economies, including KSA. Rapid growth rates in the production of all types of waste have been experienced all over 
the world in recent decades as a result of the growth in production and consumption of consumer products of all 
descriptions.  
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Economic development has lead to dramatic increase in the production of waste and is a common problem 
encountered in many countries. As a result there are strong economic and environmental reasons for tackling the 
growing quantity of solid waste. 


Waste management sites and facilities in the KSA are operated and managed by private companies or the local 
municipality, with PME currently providing an advisory role in their operation. When new sites are proposed and 
constructed, PME plays an important role in advising the operators on the environmental protection requirements for 
the facility. 


The design of any new facility that is to be developed should take into account the environmental setting in which it 
will be placed. Care should be taken to reduce the overall environmental impacts, which can arise through the poor 
siting of new facilities. The needs and concerns of the local population should be considered within the decision 
process. Planning of new facilities must also take into account the types of waste being produced within a given area 
or region to provide a workable waste strategy. 


 


10.4.1 Existing Site Conditions 


Currently, the site is not used for any specific purpose and therefore no waste is currently generated within the site or 
surrounding environs. However, Figure 21 and Figure 22 below illustrate that there is evidence of previous site 
activities and/or fly tipping. The majority of the waste items identified during the site walk over were deemed to be inert 
or non-hazardous, however some hazardous wastes or materials of unknown origin were identified.  The potential 
also exists for asbestos containing materials to be present amongst the waste materials on site.  These, in addition to 
other point sources of pollution identified on site are assessed within Chapter 7: Soil and Geology.  


 


 
 
 
 
 
 
 
 
 
 
 
 
 
A  


 
 
 
 
 
 
 
 
 
 
 
 
 
B  


  


Figure 21. Existing waste present on site 
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Figure 22. Further existing site waste 
 


10.5 SENSITIVE RECEPTORS 


The main sensitive receptor relating to hazardous and non-hazardous waste generated by the proposed IPP will be 
the city landfills operated by the local municipalities (in this instance, Riyadh Municipality) where all solid municipal 
waste, including waste generated from residential developments, commercial properties as well as industrial wastes 
are disposed of. 


The soil within the site may also be considered as a sensitive receptor which would be adversely affected in the event 
of a contamination event due to inadequate storage provisions or through wind blown litter. Additionally, workers 
exposed to hazardous waste, or asbestos containing materials present on site during site preparation and 
construction may also be considered as sensitive receptors. 


Increased traffic generated by the requirement for waste removal throughout the construction phase may also render 
local road networks as sensitive receptors. 


 


10.6 ASSESSMENT OF CONSTRUCTION AND OPERATIONAL IMPACTS 


It is anticipated that the proposed development of the Riyadh IPP facility will principally generate waste during the 
construction phase. Various waste streams are anticipated to be generated during the operational phases, although 
these are likely to be relatively small in quantity.   


 


10.6.1 Construction Phase Impacts 


A summary of the potentially significant effects associated with the construction phase waste management is 
presented below. 


Excavation Waste 


A qualitative impact assessment cannot be undertaken at this stage due to limited data regarding the quantities of 
excavation material generated through excavation works on site.  


It is anticipated that a significant quantity of excavation waste will be generated, through the construction of 
foundations across all parts of the site, pile arisings and the construction of service trenches.  
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It is expected that the majority of excavated material will comprise of natural ground, which is likely to be classified as 
non-hazardous and hazardous in places.  The areas requiring construction excavation may contain contaminated 
‘hotspots’ of hydrocarbons or quantities of metal and poly aromatic hydrocarbons. This issue has been covered in 
detail within Chapter 7: Soil and Geology. 


Any excavated material that requires disposal to landfill due to likely contamination renders the impact from 
excavation waste to be of moderate negative significance upon landfill and other local waste facilities, prior to the 
implementation of mitigation measures. 


Management of Construction Waste 


Raw material waste from the construction of buildings and plant infrastructure may require off-site disposal. Some of 
the waste streams are likely to be generated during the construction of the building frame, internal fittings, electrical 
installations and external works and include the following waste streams: 


 Class I Wastes including: solvents, thinners, cleaners, cutting oils, paints, contaminated rags, packaging and 
containers, adhesives, light bulbs and batteries; 


 Class II Wastes including: food and canteen waste, scrap metal waste, waste paper, textiles, wood, cardboard 
packaging; and, 


 Class III Wastes including: glass, uncontaminated soil and rubble, plastics and rubber. 


Based on information currently available, it is not possible to undertake any calculations relating to waste generation 
estimates.  It is recommended, however, that the project is benchmarked against other similar facilities within the 
region in order to assess the likely construction waste arisings. 


Additionally, the high number of construction workers at the site during the construction phase is likely to result in an 
increase in waste generation.   


Prior to mitigation, this is likely to have an impact on the capacity of current landfill and recycling services within the 
wider Riyadh area. It is anticipated that prior to implementation of appropriate mitigation measures, this is likely to 
result in a moderate negative impact. 


Storage of Construction Waste 


The impacts associated with the poor storage of construction materials on-site may result in the potential wastage of 
large volumes of raw materials. It is anticipated that prior to the implementation of appropriate mitigation measures 
that this will result in a minor negative impact. 


Movement of Construction Waste 


The potential impact from the off-site movement and disposal of waste, either to an appropriate landfill site or to a 
recycling centre, may result in increased traffic movements from the Riyadh IPP site. If no minimisation or re-use 
initiatives are implemented at the site, this is likely to result in the increase of off-site lorry movements (noise and dust 
generation), and an increase in the amount of waste disposed of to landfill sites, consequently resulting in a moderate 
negative impact. 


 


10.6.2 Operational Phase Impacts 


The types of solid waste materials generated during the operational phase will be associated with the maintenance 
works of the plant equipment and general municipal waste streams generated from the administration buildings and 
site canteen.  During operation, a number of hazardous materials will be stored on site, including chemicals and fuel 
hydrocarbons.  It is understood that a detailed product list and storage facilities design will be provided during detailed 
design stage. 
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The key waste streams that are likely to be generated from maintenance and plant activities are likely to include pipe 
work, metals, wood, cardboard and plastics associated with replacement parts and sludge arising from treatment 
works. The predominant waste stream during maintenance will be used turbine air intake filters.  


The key waste streams that are likely to be generated from the administration and canteen areas of the plant will be 
general waste streams of a predominately non-hazardous nature and include: 


 Paper- waste paper may be generated during the general administration process and on site record keeping; 


 Organic food waste – left over food waste and preparation waste from canteen areas; 


 Cardboard - waste cardboard may be generated from deliveries of material to the site; 


 Green waste - from on-site landscaping; 


 Plastic packaging – waste plastic packaging in the form of shrink and bubble wrap; and 


 General mixed waste- this may include some biodegradable waste including food waste. 


 


The following table provides an estimate of the annual waste arisings from the site. 


 
Table 46. Waste generation estimates during the operational phase 


 
Waste 
Classification 


Hazardous or 
 Non-Hazardous 


Source 
Quantity 
(tonne/year) 


Composition 
Treatment 
or Disposal 


Oil sludge Hazardous 
Oil/Water 
separator 


10 
Oil (10%) / 
Water (90%) 


Disposal to 
engineered 
landfill 


Solid waste Non-Hazardous 
General 
activities 


120 


Residual 
Waste, organic 
and dry 
recyclables 


Disposal to 
engineered 
landfill 


Industrial Waste 
Water Sludge 


Hazardous 
Sewage 
treatment 


15 
Sewage 
sludge 


Disposal to 
engineered 
landfill 


Sanitary Waste 
Water Sludge 


Non-Hazardous 
Wastewater 
Treatment 


730 
SS (20%) / 
Water (80%) 


Disposal to 
engineered 
landfill 


Source: Provided by the Project EPC – HHI 
 


The waste estimates provided in Table 46 are based on benchmarks from previous projects worked on by HHI, 
namely the Marafiq IWPP in KSA and the Al-Dur IWPP in Bahrain. 


It is anticipated that prior to the implementation of mitigation measures, waste streams generated from the 
maintenance works, plant processes and administration areas, that potential impacts are likely to of minor negative 
significance. 


 


10.7 MITIGATION MEASURES, RESIDUAL AND CUMULATIVE EFFECTS 


10.7.1 Construction Phase Mitigation Measures  


Excavated Waste 


There will be little opportunity to remediate and reuse the excavated material on site due to the construction design. It 
is anticipated that the majority of excavated material will require off-site disposal. Due to the likely presence of 
contaminants the excavated material must be tested prior to off site removal and disposed of to an appropriate 
hazardous waste facility. 
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Management of Construction Waste 


During the construction phase, recommendations and requirements set out within the CEMP will be implemented 
(Appendix C) in accordance with the IFC EHS Guidelines relating to waste management and hazardous materials 
management. The approved contractor will be required to minimising the impacts on the environment that may arise 
as a result of construction works. The construction contractor will also promote emphasis on the commitment to 
continual improvement and the identification of appropriate opportunities to reduce waste and where practicable, 
promote recycling and the potential re–use of materials.  


Efforts will be to effectively design waste out as far as possible from the outset through: 


 The initial project planning phase; 


 The consideration of the types of materials used; 


 The methods of transportation and how materials are handled, stored and disposed of on – site, particularly any 
excavated material from building foundations; and 


 Retention of excavated materials on site (within the IPP boundary). 


 


 


Figure 23. Waste Minimisation Hierarchy 
 


Within the CEMP, recommendations have been set out detailing requirements for the identification of the types and 
quantities of waste that can be minimised or effectively segregated for recycling/re-use and the materials that require 
disposal to landfill. All wastes that can be segregated, either for re-use on site or for off-site recycling will be diverted 
from landfill. As part of this process, clearly labelled waste skips will be provided for the separation of specific waste 
materials such as metal, wood, cardboard and polythene for recycling. Separate skips or containers will also be 
provided for residual waste streams generated during the construction phase which cannot be reused or recycled, 
including excavated soil material from building foundations. All skips will be located in a centralised storage area on 
an impermeable hardstanding surface and under cover and will be located in the on-site construction compound. 


Any additional remedial activities required to protect end users of the proposed IPP or the wider environment (and 
deemed necessary under consultation with the relevant authorities) will be undertaken in accordance with a 
Remediation Strategy to be informed by future site investigation and agreed with the regulators prior to the 
commencement of works on site. 


Any waste fuels, oils and chemicals will be stored separately in a bunded compound situated on an impermeable 
surface in order to prevent any potential spillage and contamination issues prior to collection for appropriate disposal 
and will be located in the on-site construction compound.   
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In accordance with IFC EHS Guidelines (Hazardous Materials Management), all materials deemed as hazardous will 
require a Hazardous Waste Assessment to be undertaken in order to determine the characteristics of the material and 
determine the best method for its handling and disposal. 


In addition, in accordance with the IFC EHS Guidelines (Waste Management), waste minimisation will be encouraged 
among suppliers of raw materials. This is likely to involve suppliers committing to reducing surplus packaging 
associated with any construction raw materials; particularly common packaging materials such as plastics (shrink 
wrap and bubble wrap), cardboard and wooden pallets. This may also involve improved procurement and consultation 
with selected suppliers regarding commitments to waste minimisation, recycling and the emphasis on continual 
improvements in environmental performance. Table 47, below, summarises the most important mitigation measures 
that will be implemented to minimise the potential waste of on-site materials during construction. 


In addition, in order to ensure that such a system of reuse and recycling is effective the CEMP encourages a 
programme of on site auditing at each stage of the construction process. This will assist in implementing appropriate 
on-site waste targets and programme of monitoring at the IPP site to focus upon: 


 Quantifying raw material wastage; 


 Quantifying the generation of each waste stream; 


 Any improvements in current working practices, including scheduled timings for waste collection trips to avoid peak 
traffic hours; 


 Methods by which the waste streams are being handled and stored; and 


 Quantifying the material disposed of off site to landfill facilities. 


In addition to emphasising minimisation, it is important that best practice measures are adopted by the workforce and 
the sub-contractors working on the Project. This will be implemented by ensuring increased awareness among 
construction workers of waste minimisation and recycling initiatives, and developing more sustainable working 
practices.  This will be achieved through ‘Tool Box Talks’ to ensure that all workforce and sub-contractors are 
adequately informed. 


Setting provisional waste targets and undertaking future measurement and monitoring will assist in determining the 
success of waste management initiatives employed at the Riyadh IPP during the construction process. This will 
ultimately lead to continual improvement as the construction process progresses. 


In order to ensure that target setting and monitoring is undertaken and construction waste is managed effectively a 
Site Waste Management Plan (SWMP) will be developed. A SWMP is a tool used to ensure that developers and 
contractors plan and design new projects to ensure waste reduction and improve resource efficiency during the 
construction stage of a new development.  


The Plan will focus largely on on-site construction operations and primarily will identify:  


 The types of waste that will be generated;  


 Identify responsibility; 


 Resource management options;  


 The use of appropriate and licensed waste management contractors; and 


 A plan for monitoring and reporting on resource use and the quantity of waste generated. 


It will be HHI’s responsibility to ensure that the SWMP is filled out on a daily basis.  


Storage of Construction Waste 


In accordance with the IFC EHS Guidelines for Waste Management and Hazardous Materials Management, provision 
will be made for suitable storage facilities on-site which are clearly labelled and will include: 


 Storage areas for raw materials which will be located under cover on an impermeable hardstanding surface and 
will be located in the on-site construction compound; 
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 Dedicated skips for segregated waste streams for re-use/recycling and will be located under cover on an 
impermeable hardstanding surface and will be located in the onsite construction compound; and, 


 Dedicated skips for any residual construction waste that requires off-site disposal will be located under cover on an 
impermeable hardstanding surface. Key waste streams will include any excavated soil from building foundations 
and waste chemicals / oils will be located in the on-site construction compound. 


Table 47. Measures to Reduce the Waste of on-site Materials 
 


Ordering Delivery 


Avoid: 


 Of over-ordering (order ‘just in time’); 


 Ordering standard lengths rather than 


lengths required; 


 Ordering for delivery at the wrong time 


(update programme regularly). 


Avoid: 


 Damage during unloading; 


 Delivery to inappropriate areas of the site; 


 Accepting incorrect deliveries, specifications, or 


quantities. 


 


Storage Handling 


Avoid: 


 Damage to materials from incorrect 


storage; 


 Loss, theft, or vandalism through secure 


storage and on-site security. 


Avoid: 


 Damage or spillage through incorrect or repetitive 


handling. 


 
Good working practices are also encouraged on-site within the CEMP, particularly in relation to the storage and 
disposal of waste materials. All on-site workers will be made aware of the location of storage areas and the 
requirements of such areas. Good working practices will also be encouraged as a means of minimising waste, 
including: 


 The purchase of concrete/cement from local ready mix works, if appropriate, to allow materials to be generated 
when necessary, minimising the generation of waste material; 


 Efficient planning of material deliveries to the site by local contractors and subcontractors to avoid damage to the 
materials and the unnecessary generation of waste;  


 Effective co-ordination between local contractors and suppliers to avoid the excessive purchase of raw materials 
and to prevent the risk of materials being lost, stolen or damaged; and, 


 Effective handling and storage of delivered materials to prevent loss or damage through exposure to the weather, 
mud and on-site vehicles. 


It is anticipated that the incorporation of key waste management principles of waste minimisation and re-use/recycling 
requirements within the CEMP will ensure good waste practices are adopted during the construction process. This on-
site educational process of good waste management practices will be achieved through: 


 Adopting good site working practices; and 


 Ensuring that suitable storage areas are provided for the containment of raw materials and segregated waste 
materials. 
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In addition to the provision of effective storage areas for construction materials, the areas will be secure and well 
maintained to prevent any loss of materials from vandalism or theft of material. Security will be supported by: 


 Ensuring well-timed deliveries to the site; 


 Providing on-site security; and, 


 Installing temporary site security fencing. 


Any fuels, oils and chemicals waste streams on-site during the construction process will be stored in appropriate 
containers, clearly labelled and stored within a secure secondary containment system/bunded compound prior to 
collection and appropriate disposal to the nearest hazardous landfill site within the Riyadh area. 


Movement of Construction Waste 


Good working practices are also encouraged on-site within the CEMP, particularly in relation to the movement of 
waste materials. Good working practices will also be encouraged as a means of minimising the amounts of waste 
transported, including: 


 Efficient planning of material deliveries to the site by local contractors and subcontractors to avoid damage to the 
materials and the unnecessary generation of waste;  


 Effective handling and storage of delivered materials to prevent loss or damage through exposure to the weather, 
mud and on-site vehicles; 


 According to “Duty of Care” best practices all consignments of waste for disposal should be recorded, and the 
type, destination and name of the carrier should be specified; this is to ensure that materials final destination is 
documented; and 


 The transport of wastes from the site should be scheduled to minimise journeys during peak traffic times. The 
minimisation of collection frequency is also important; however this will depend on storage space availability at the 
development construction site. 


 


10.7.2 Construction Phase Residual Effects 


Excavated Waste 


The inclusion of the excavated waste management measures in the CEMP will render the impact from excavation 
waste to be of negligible residual effect. 


Management of Construction Waste 


The inclusion of waste issues within the CEMP and the production of a SWMP provides the necessary framework for 
the management of waste on-site during the construction process. This includes encouraging waste minimisation 
practices during the construction process, setting waste diversion targets and segregating waste streams for re-
use/recycling. This will assist in significantly reducing the amount of waste disposed of to the landfill sites in KSA in 
accordance with the waste management principles outlined in the World Bank guidelines. It is anticipated that such an 
approach will result in a negligible residual effect. 


Storage of Construction Waste  


It is anticipated that implementation of the best practice measures highlighted above and in accordance with the 
aforementioned IFC guidelines, will result in a negligible residual effect. 


Movement of Construction Waste 


Implementation of a programme of realistic target setting and subsequent monitoring arrangements at an early stage 
of the construction process will assist in reducing the amount of waste disposed off-site to landfill. It is anticipated that 
targeting waste streams for re-use/recycling throughout the various stages of the construction process will divert 
waste from landfill and assist in reducing the number of vehicles using the local highway infrastructure in the Riyadh 
region. 
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It is anticipated that a sustainable approach to waste management during the construction process will result in a 
negligible impact overall. 


 


10.7.3 Construction Phase Cumulative Effects 


Movement of waste from the site may generate other cumulative impacts due to additional traffic, noise and air quality 
effects relating to exhaust gases and dust. 


 


10.7.4 Operational Phase Mitigation Measures  


Management of Operational Waste 


It is anticipated that the plant processes and operations will generate negligible quantities of waste streams during the 
operational life cycle and those waste streams that will be generated are mainly associated with the maintenance 
works and administration operations.  


Current international best practice, including the IFC guidelines, advocates the need to operate sustainable waste 
management practices for major industrial developments. Such guidance sets out scenarios for dealing with waste in 
a preferential order from waste prevention and reduction through to re-use, recovery (energy and materials) and 
disposal via landfill. The waste hierarchy can be expressed as in Figure 23. 


Therefore, in accordance with preferred scenarios of waste minimisation and re-use/recycling, operating good waste 
management practices at the Riyadh IPP site will involve some of the following key points: 


 Ensuring compliance with national and international best practice guidance; 


 Encouraging opportunities to minimise waste; 


 Providing good on-site storage practices; 


 Providing suitable waste receptacles for the segregation of waste streams for recycling and general waste for 
disposal to landfill; 


 Dedicated personnel responsible for waste management issues; and 


 Adherence to the HHI Waste Management Procedure. 


In considering the above key points, the following waste management practices will need to be adopted at the Riyadh 
IPP site to limit the requirement for off-site disposal to landfill: 


Solid Wastes 


Solid wastes, including sludges, that do not leach toxic substances or other contaminants of concern to the 
environment, may be disposed in landfills or other disposal sites provided they do not impact nearby water bodies. 
Where toxic or other contaminants are expected to leach out, they should be treated by, for example, stabilisation 
before disposal. 


Maintenance Works and Plant Process Waste 


The waste generated from maintenance works and plant operations are likely to be minimal but may include waste 
oils, fuels, chemicals, and filters which may have associated hazardous properties. Therefore, a bunded compound for 
hazardous waste will be provided on-site for potentially hazardous waste materials including waste fuels, oils, 
chemicals and filters generated during the plant operations and maintenance works. 


This compound will be located on an impermeable surface and under cover to prevent any discharge or spillages to 
the surrounding environment. The storage area will need to be clearly labelled and staff will receive appropriate 
training and be informed of the types of waste materials to be stored in this compound area through the OEMP. 
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Hazardous waste streams will be collected by a locally registered waste contractor and transferred to the hazardous 
waste landfill site for appropriate disposal. All paperwork and records of hazardous waste management activities on-
site will need to be maintained as part of the OEMP including records of off-site disposal to landfill for monitoring 
purposes. 


Administration Areas 


The administration buildings and offices on-site are likely to generate negligible quantities of non-hazardous waste 
streams including waste paper, cardboard, plastic packaging that have the potential to be segregated for recycling. 
Therefore suitable waste receptacles will need to be provided at central locations on-site for the segregation of waste 
streams for recycling and residual general waste. The segregated waste will be transferred to the central storage area 
on site for non-hazardous waste which will consist of dedicated containers for recyclable waste (including paper, 
cardboard and plastics) and general waste. The central storage area for non-hazardous waste will be located on an 
impermeable hardstanding surface and located under cover. 


The waste streams segregated for recycling will be collected for recycling by a suitably qualified waste contractor. In 
addition, the general waste streams generated on-site that have limited potential for recycling will be collected by an 
appointed waste contractor and disposed of to the new waste landfill site on an agreed basis. All paperwork and 
records of non-hazardous waste management activities on-site will be maintained as part of the CEMP including 
records of off-site disposal to landfill for monitoring purposes. 


Site Canteens 


The Canteens on-site are likely to generate significant quantities of organic food waste and negligible quantities of 
non-hazardous or inert waste streams including waste paper, cardboard, plastic packaging. All these materials have 
the potential to be segregated for recycling or other forms of treatment. Therefore suitable waste receptacles will be 
provided in back house kitchens and around seating areas for the segregation of waste into three streams namely 
organic waste, recyclables and residual waste; 


The segregated waste will be transferred to the central storage area on site for non-hazardous waste which will 
consist of dedicated bins for the segregated waste streams. The central storage area for non-hazardous waste will be 
located on an impermeable surface and located under cover; and 


The waste streams segregated for recycling will be collected by a suitably qualified waste contractor and transferred 
to a waste treatment facility for onward processing. In addition, residual waste generated on-site that has no potential 
for recovery or recycling will be collected by an appointed waste contractor and disposed of to the nearest engineered 
landfill site on an agreed basis. All paperwork and records of non-hazardous waste management activities on-site will 
be maintained as part of the CEMP including records of off-site disposal to landfill for monitoring purposes. 


Management of Operational Liquid Waste 


With regards to the disposal of the condensate from natural gas, and other liquids associated with the operational 
phase, the following mitigation measures must be adhered to: 


 The EPC contractor shall provide steel fabricated condensate storage tanks. The Owner shall procure ARAMCO to 
removed the collected condensate from the plant storage facilities every week; or otherwise upon 48 hours notice 
in writing by the Contractor to the Owner/ARAMCO. 


 The use of anti-static paint in the condensate storage facilities is not permitted; 


 Any fuel oil spillage shall be collected at an oily waster collection basin and treated at an oil separator; 


 GT compressor water wash is considered a hazardous waste. The wash water shall be collected in a wash water 
drain tank and removed from site by a licensed haulier; 


 The drain of liquid fuel and lube oil from the GT will be collected in the GT drain tank and disposed of by a licensed 
haulier; 


 GT false start drains and GT compressor washing water will be collected in a portioned tank and removed from the 
site by a licensed haulier; 
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 Any drainage from the fuel gas system will be collected in a holding tank, removed by suction truck, collected and 
removed by authorised hauliers, and disposed of at an appropriate waste disposal facility; and 


 HRSG chemical cleaning waste will be stored temporarily on-site in portable tanks and will be disposed of offsite 
by a chemical cleaning contractor in accordance with applicable regulations and standards. 


 


10.7.5 Operational Phase Residual Effects 


Through encouraging waste minimisation and recycling principles at the site and promoting the training of staff with 
regards to on-site waste management practices, this will increase staff awareness and limit the amount of material 
disposed of to the local landfill sites in Riyadh.  Through the implementation of the above good practice waste 
management measures, it is anticipated that there will be an overall negligible residual effect. 


 


10.8 SUMMARY AND CONCLUSIONS 


Overall, with good environmental practices followed, and the management plans detailed above instigated, the project 
should not create any undue pressures on the existing waste management facilities in the surrounding region.  


Although it is anticipated that the quantities of hazardous and non-hazardous waste streams generated by the Riyadh 
IPP plant will be negligible, it is essential that the approach to waste management at the site highlighted above is 
rigidly adopted. 
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11 Terrestrial Ecology 


11.1 INTRODUCTION 


This chapter assesses the status of the existing terrestrial ecology on the proposed site and presents the applicable 
approaches to mitigate or minimise any potential negative impacts of this development.  


The site itself is on the western side of the Tuwaiq Escarpment, an 800 km long, narrow limestone plateau. Comprised 
entirely of a flat sand and gravel plain, the ecology observed on the site was unremarkable.  


The Word Wide Fund for Nature classifies the area in which the site is located as Arabian Desert and East Sahero- 
Arabian Xeric Shrublands. This is the largest ecoregion of the Arabian Peninsula, stretching from the Yemeni border 
to the Arabian Gulf and from Oman to Jordan and Iraq. Within this area lies a vast wilderness of sand, ‘a desert within 
a desert so enormous and so desolate that it is regionally known as the Rub’al-Khali, or the Empty Quarter (Thesiger, 
1959). It is probably the biggest continuous body of sand anywhere in the world, with an area of over 500,000 km2, or 
about the size of France (Mandaville, 1986). 


The flora of KSA has about 2,243 species in 837 genera (Thomas, 2010). The areas along the north-western and 
south-western regions are densely vegetated and contain the highest number of species. Approximately 70% of the 
country's floristic elements are reported to be from these areas (Thomas, 2010). About 100 flora species have been 
listed as endangered or of vulnerable status.  


The National Commission for Wildlife Conservation and Development assisted by its two prominent research centres, 
the King Khalid Wildlife Research Centre and the National Wildlife Research Centre run a chain of 15 wildlife reserves 
comprising about 3% of the country land area where conservation of certain wildlife species has a major priority. 
Gazelle and oryx have been successfully re-introduced after motorized hunting parties had virtually exterminated them 
by the early 1970’s. At the Uruq Bani Ma’arid protected area, white (or Arabian) oryx (Oryx leucoryx) again roam the 
sands, as do sand gazelle (Gazelle subgutturosa) and mountain gazelle (G. gazella). Capra ibex nubiana survived the 
exterminations that befell the oryx and gazelle and are officially protected in 3 sites. Both Oryx leucoryx and Capra 
ibex nubiana are included on the IUCN Red List as endangered (IUCN 2001). Other mammals which occur in KSA 
include the Arabian wolf (Canis lupus arabs), Cape hare (Lepus capensis), striped hyaena (Hyaena hyaena), sand cat 
(Felis margarita), red fox (Vulpes vulpes) and caracal (Caracal caracal). 


 


11.2 METHODOLOGY 


This assessment has been undertaken with due consideration of Performance Standard 6 (Biodiversity Conservation 
and Sustainable Natural Resource Management) of the IFC Performance Standards on Social and Environmental 
Sustainability.  


The terrestrial ecology assessment comprised a desktop review of existing, accessible information relating to the site 
and its surrounding area and was supported by a terrestrial ecology site investigation. 


 


11.2.1 Desktop Information Review 


A review of available information was made in order to provide a background to the terrestrial ecology conditions 
within the region and the study site. The following sources of information were reviewed: 


 Performance Standard 6 (Biodiversity Conservation and Sustainable Natural Resource Management) of the IFC 
Performance Standards on Social and Environmental Sustainability; 


 WSP Environment and Energy (November 2009) GDF Suez Energy & Aljomaih Holding Co. Ltd Riyadh 
Independent Power Plant Environmental Scoping Report; and 
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 Numerous relevant KSA terrestrial ecology related papers and websites. 


 


11.2.2  Site Survey 


A walk-over survey was undertaken in August 2009 and its immediate surrounding area to identify any habitats as well 
as flora and fauna species present.  


The whole site was surveyed based on the Rapid Ecological Survey method which included the following objectives:  


 To produce information necessary for the development of an environmental assessment and subsequent  
management plans for the Project; 


 To produce data, reports, descriptions, and threats identification for management, educational and inventory 
purposes; 


 Generate baseline data for possible monitoring activities for the project; 


 Identify any protected species inhabiting or visiting the site; 


 Develop preliminary data sets for future use in inventories;  


 Characterise natural communities present on the site, provide descriptions listing key species and assess their 
importance for conservation; and 


 Associate any animal communities with the vegetation types they inhabit.  


The whole site was traversed on foot and by vehicle by qualified ecologists, stopping at localities that appeared to be 
of special interest. At these, animal tracks, burrows and droppings were examined. Due to the rapid nature of the 
survey, no attempt was made to create detailed species lists. Nonetheless, details of the species observed are 
provided.  


Specifically, data was collected on the flora, mammals, resident birds, reptiles and insects present.   


 
11.3 EXISTING BASELINE CONDITION 


11.3.1 Climate 


Much of the Rub’al-Khali desert is classified as ‘hyper-arid’, where more than 12 consecutive rain-free months have 
been recorded in an area that lacks seasonal precipitation. Rainfall is generally less than 35 mm per annum 
(Mandaville, 1986), and daily mean relative humidity is about 52% in January and 15% in June-July.  


Daily maximum temperatures average 47°C in July and August, reaching peaks of 51°C. The daily minimum average 
is 12°C in January and February, although frosts have been recorded. Daily extremes of temperature can be 
considerable. 


Rainfall records in the central part of KSA, particularly in the Riyadh region, indicate that rainfall decreases from North 
to South and from West to East, averaging between 100 to 85 mm per annum. In general the mean annual rainfall 
averages less than 100 mm, most of it occurring in the period from December to March and serving substantially for 
the development of ephemeral vegetation (Juneidi and Huss, 1978). 


 


11.3.2 Habitat 


This is a desert ecoregion which holds relatively little biodiversity. The primary biomes in this region are deserts and 
xeric shrublands. Many species, such as the striped hyena, jackal and honey badger have become extinct in this area 
due to hunting, human encroachment and habitat destruction. Other species have been successfully re-introduced, 
such as the endangered white oryx and the sand gazelle, and are protected at a number of reserves. Overgrazing by 
livestock, off-road driving, and human destruction of habitat are the main threats to this desert ecoregion. 
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As a result of its geological history, the country shares its flora with Africa in the west, Asia in the northeast, east and 
southeast and with the Mediterranean region in the northwest and the north. In global geographical terms, the 
vegetation of KSA (in general) belongs to the Arabian sub-zone of the Saharo-Sindian phytogeographical zone 
(Zohary, 1973). However, the south-western and most of the western coastal plains fall under the Somalia-Masai 
phytogeographical region (Chaudary, 1999). 


 


11.3.3 Flora 


The project site supports very limited plant and animal species. A total of four plant species were recorded on site, 
including Citrullus colocynthis (Desert Squash), Calotropis procera (Sodom’s Apple); Rhazya stricta (Dogbane family) 
and Tamarix aphylla (Tamarisk). Figure 24 A and B below show Citrullus colocynthis and Rhazya stricta respectively.  


The flora species on site are dominated by Razya stricta, which is an evergreen poisonous shrub which has invaded 
large areas of overgrazed rangelands in KSA. Overgrazing pressure (from animals such as goats and camels) can 
cause palatable perennial species to be replaced by unpalatable annuals or poisonous plants such as Rhazya stricta 
(Assaeed, 1996). 


 
 


A  


 


B  
  


Figure 24. Examples of desert fauna species observed on site 
 
 
11.3.4 Fauna 


Only one species of bird was observed on site, namely the crested lark (Galerida cristata). Other observations 
included the tracks of small rodents and reptiles as well as a burrow with rodent droppings within (below).  


This burrow observed (Figure 26) could potentially also house a Spiny Tailed Lizard, or Dhub (Uromastix microlepsis) 
nest, although no individuals were observed. Dhub lizards are usually associated with the gravely, sandy substrate as 
seen on the site. Dhubs are not listed under the IUCN Red List category, but are threatened by construction activities 
(nest destruction) and are protected by local legislation in other countries in the Middle East.     


Camels, possibly from the nearby ranches, were also observed moving across the site (see Figure 25 below). The 
presence of free ranging camels across the site has possibly contributed to the overgrazed nature of the site, and the 
subsequent low species diversity and composition.  
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Figure 25.  Camels on site 


 


 


 
 


Figure 26.  Rodent or reptile burrow 
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11.4 ASSESSMENT OF CONSTRUCTION & OPERATIONAL IMPACTS 


11.4.1 Construction Phase Impacts 


There are a range of construction impacts which could affect the terrestrial ecology of the site during the construction 
of the facility. However, the baseline terrestrial ecology survey on site indicates that the value in terms of ecological 
diversity is very low. Nevertheless, the following impacts are notable:  


 Site clearance and grading may disturb or destroy flora and fauna such as ground nesting birds or reptiles such as 
the spiny tailed lizard (Uromastyx microlepsis); 


 Removal of the top layer of sand due to levelling and grading of the site may reduce the seed bank for future flora 
growth; 


 Wastes from construction have a potential to pollute the natural environment if not adequately managed; 


 There is a potential for damage to the vegetation of adjacent areas and lay-down areas at the construction stage; 
and 


 Roads and pathways carry the potential to attract both contamination from littering and fugitive materials and 
dusts. This could be particularly important where fly ash is being transported. The fringes of these roads, 
particularly in the downwind direction may become contaminated from windblown ash residue. The potentially toxic 
nature of these compounds may affect nearby vegetation.  


The construction phase impacts are deemed to be of minor, negative significance without the implementation of 
mitigation measures. 


 


11.4.2 Operational Phase Impacts 


There are potentially positive impacts associated with any site landscaping. Within the fence line, the terrestrial 
vegetation will be provided a refuge from heavy grazing from animals such as camels and goats. This could promote 
significant growth of plants which will in turn provide a habitat for invertebrates and birds, potentially increasing the 
biodiversity of the site. 


Exotic weed and pest control may be desired by the operator; however these activities may represent a threat to any 
indigenous favourable species that are growing naturally and which provide ecological value to the area. 


The operational phase impacts (i.e. landscaping) are deemed to be of minor, positive significance without the 
implementation of mitigation measures.  


 
11.5 MITIGATION MEASURES & RESIDUAL EFFECTS 


11.5.1 Construction Phase Mitigation Measure 


 Where significant site levelling and re-grading is expected, the productive top surface layer should be removed 
separately and either spread back within the site once the re-grading has been completed, or spread on the 
adjacent environment. This will give seeds that exist in the top surface layer a chance to germinate. 


 Wastes from construction must be adequately managed in terms of a waste management regime so that the waste 
does not end up in the terrestrial environment. An adequately enforced waste management plan will also serve to 
reduce the attraction of pest species such as rats and flies to the site. 


 During construction, unnecessary movement of machinery around the site should be avoided where possible. 
Dedicated transport access ways should be designated to avoid damage to the existing natural vegetation. 
Construction activities should be limited to the proposed site and measures should be taken to avoid damage to 
adjacent areas. 


 Vehicles carrying potentially toxic, friable materials such fly ash, should be covered at all times so that these 
materials are not accidentally deposited into the natural environment, causing harm to flora and fauna. Littering 
from construction vehicles must be prohibited. 
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11.5.2 Construction Phase Residual Effects 


The residual effect of the construction works is considered to be of negligible significance. 


 
11.5.3 Operational Phase Mitigation Measures 


The principal mitigation measures during the operational phase are as follows: 


 Any landscape plantings should be designed to provide some ecological benefit in attracting bird and insect 
species. Native species should be favoured over exotic species. 


 Where practicable, naturally growing vegetation within the fence-line should be protected and/or encouraged, i.e. 
ensuring that vehicles and members of staff keep to maintained roads and pathways would protect the onsite 
vegetation from trampling. This will encourage native species which will be free from grazing pressure of livestock 
animals which would in turn attract fauna species such as birds and insects, increasing the biodiversity of the site. 


 The land within the fence-line boundary should be kept clear of any municipal or industrial waste arising from 
facility processes (other than designated areas where appropriate controls should be applied), staff and staff 
housing and offsite sources. This would improve the general “environmental quality” and amenity value of the site 
and reduce potential attraction of pest species such as rats and flies to the site. 


 


11.5.4 Operational Phase Residual Effects 


Following mitigation from operational impacts, the residual impact will be minor, positive significance. 
 
 
11.6 SUMMARY AND CONCLUSIONS 


This chapter assesses the status of the existing terrestrial ecology on the proposed Riyadh IPP site and presents the 
applicable approaches to mitigate or minimise any potential negative impacts of this development.  


The existing site was found to be of very low species diversity and therefore is not thought to be of significant 
ecological value.  


The overall construction impacts on the terrestrial ecology are thought to be negligible while the operational impacts 
(e.g. landscaping) will be of minor positive, significance. 
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12 Social Assessment 


12.1 INTRODUCTION 


This chapter of the assessment considers the potential socio-economic impacts (both positive and negative) of the 
proposed Riyadh IPP development on its environs during both the construction and operational phases.  Where 
appropriate, mitigation measures and residual effects have been included.  


The Interorganisational Committee on Guidelines and Principles for Social Assessment2 provides a broad definition of 
a Social Impact Assessment, as: 


‘The systematic appraisal of the impacts on the day to day quality of life for people and communities when the 
environment is affected by development.’  


This chapter highlights the methodology used to conduct this study and is followed by a brief examination of KSA’s 
macro socio-economic situation. From this, the baseline conditions of the proposed site and the surrounding area are 
presented followed by an assessment of the social and economic effects of the proposed Riyadh IPP development. In 
light of these impacts, appropriate mitigation options are then examined as well as any potential residual 
environmental impacts (which are intrinsic to this type of development).  


However, due to the inherent difficulties in assessing the significance of socio-economic issues, it is inevitable that 
there will be a degree of subjectivity in assessing the nature of the impacts described.  


 


12.2 METHODOLOGY 


The following assessment of the development’s social and economic impacts has been conducted using a range of 
research techniques. The objective of this section is to identify:  


 The baseline social and economic characteristics of both the site and the surrounding local area (approximately 50 
km radius of the site). This baseline review will focus upon the area’s demographics, infrastructure (roads, 
transportation and communication levels) potable water and sanitation facilities, education and healthcare 
services, economic activity, social organisation, land ownership patterns and land use patterns; 


 The likely social and economic impacts of the proposed development, with an assessment in relation to national 
and IFC environmental and social standards, including the updated Performance Standards; namely: 


- Performance Standard 1: Social and Environmental Assessment and Management Systems; 


- Performance Standard 2: Labour and Working Conditions; 


- Performance Standard 4: Community Health, Safety and Security; 


- Performance Standard 5: Land Acquisition and Involuntary Resettlement; 


- Performance Standard 7: Indigenous Peoples; and 


- Performance Standard 8: Cultural Heritage. 


 The mitigation measures required to comply with both national and IFC Standards.   


 


                                                        
2 The Interorganisational Committee on Guidelines and Principles for Social Assessment (1994): Guidelines and Principles for Social Impact 
Assessment (Impact Assessment (12) (Summer) pp.107-152).  
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12.2.1 Desk Study 


A desktop study has been undertaken for the proposed project and the key information has been incorporated into the 
social and economic assessment and decision making process.  


Information sources considered as part of the desk study have included:  


 Information provided by the Project interested parties; 


 CIA – The World Factbook website: https://www.cia.gov/library/publications/the-world-factbook/; 


 Riyadh IPP: Environmental Scoping Report, GDF Suez Energy & Aljomaih Holding Co. Ltd., December 2009 
(WSP Environment & Energy); 


 World Bank’s web-site: http://www.worldbank.org/; 


 International Financial Corporation’s website: http://www.ifc.org;  


 UNESCO Institute for Statistics; http://www.uis.unesco.org/; and 


 The International Labour Organisation (ILO): http://www.ilo.org/. 


 


Due to the inherent difficulties of assessing the significance of socio-economic impacts, it is inevitable that there will 
be a degree of subjectivity in assessing the nature of the impacts described. Nevertheless, this chapter has described 
the principal impacts on the local social and economic climate in terms of whether the impact and residual effects are 
positive or negative; permanent (long-term) or temporary (short-term); and major, moderate, minor, or negligible.  


 


12.3 EXISTING BASELINE CONDITIONS 


12.3.1 Introduction 


KSA as we know it today came into being in the early part of the 20th Century.  Under the Basic Ruling Law, the King 
is the ultimate source of authority for the executive, judicial and organisational powers of the State. The King appoints 
the Council of Ministers, which he also leads as Prime Minister.  Saudi Arabia’s political and judicial apparatuses is 
bound to Islamic principles, with the Sharia (Islamic law) the basis for all legislation.   


 


12.3.2 Population and Demography 


KSA is the largest country in the Arabian Peninsula covering an area of 2.2 million km2.  Its population was estimated 
to be 28.6 million in 2009, growing at an annual rate of around 1.8%.  However from 1981 to 2001, the population 
grew from 9.9 million to 21.4 million, an increase of 54% averaging out at a per annum increase of about 3.67%.  The 
UN has estimated that the rate of population growth in KSA in the years 1975-1999 was at an even higher rate of 
4.2%, making it one of the highest in the world (CIA – The World Factbook, 2009).  


There are several causes for this tremendous population growth. The first being the reduction in infant death rates 
over the past 20 years.  From 65 deaths per 1000 live births in 1980, Saudi Arabia had dropped to 19 per 1000 by 
1999 and 11.5 per 1000 in 2009; one of the lowest in the Arab world and less than half the regional average.  
Likewise, life expectancy in Saudi Arabia, which was 61 in 1980, had risen to 72 by 1999 and 76.3 in 2009 (CIA – The 
World Factbook, 2009, ILO, 2009). 


The population is comprised of approximately 75% Saudi citizens and 25% non-Saudi residents. Of these, 4.7 million 
people live in the capital Riyadh.  The age structure of the kingdoms population was estimated in 2009 to be: 


 0-14 years: 38% (male 5,557,453; female 5,340,614); 


 15-64 years: 59.5% (male 9,608,032; female 7,473,543); and 


 65 years and over: 2.5% (male 363,241; female 343,750) (CIA – The World Factbook, 2009). 
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12.3.3 Health Care 


The increased life expectancy of both infants and the elderly has been largely due to the Saudi Government’s 
investment in the health care system. The Kingdom currently spends approximately $890 per person on health care 
expenses, the third highest in the region (CIA – The World Factbook, 2009). 


Healthcare provisions within KSA have been widely cited by the World Health Organisation (WHO) as being an 
exemplar model for development of healthcare infrastructure within third world countries. 


 


12.3.4 Education 


Saudi Arabia’s educational policy aims to ensure that education becomes more efficient, to meet the religious, 
economic and social needs of the country and to eradicate illiteracy. 


General education in the Kingdom consists of kindergarten, six years of primary school and three years each of 
intermediate and high school.  The Ministry of Education sets overall standards for the country's educational system 
and also oversees special education for the handicapped.  Early in 2003 the General Presidency for Girls' Education 
was dissolved and its functions taken over by the Ministry, to administer the girls' schools and colleges, supervise 
kindergartens and nursery schools and sponsor literacy programs for females. The first government school for girls 
was built in 1964; by the end of the 1990s there were girls' schools in every part of the Kingdom. Of the nearly 5 
million students enrolled in Saudi schools for the academic years 2003-04, it is thought about half of these were 
female (CIA – The World Factbook, 2009). 


In addition to the dramatic quantitative growth of the educational system since the introduction of the First 
Development Plan in 1970, there has also been an improvement in the quality of education.  One measure of this 
emphasis is that while the number of students in the educational system increased six-fold between the 1970s and the 
1990s, the number of full-time teachers grew more than nine-fold.  The Kingdom's ratio of 15 students to every 
teacher is one of the lowest in the world. The government, however, continues to work to improve educational 
standards. This has been achieved by raising the quality of teacher training programs, improving standards for 
evaluation of students and increasing the use of educational technology. One aspect of this is the introduction of 
computer science at the secondary level. In 2000, an ambitious school computer project was named after Deputy 
Prime Minister and Commander of the National Guard, Crown Prince Abdullah. In addition, the administration of the 
educational system has also been enhanced by delegating greater authority to the Regional Boards (CIA – The World 
Factbook, 2009). 


 


12.3.5 Employment 


Saudi Arabia has a total work force of 7 million. Despite having a high unemployment rate (estimates for the Kingdom 
range between 14% and 25%) employment in the Kingdom can be divided into the following sectors: 


 Government 40%:  


 Industry, construction and oil 25%;  


 Services 30%; and  


 Agriculture 5%.  


There are approximately 5.5 million foreign workers in the kingdom, and consequently their contribution to the 
economy is extremely important, particularly in the oil and service sectors (ILO, 2009). 


Saudi Arabia has a policy known as “Saudiisation,” the goal of which is to increase employment of Saudi citizens by 
replacing 60% of the estimated 5.5 million foreign workers in the country. To do this, the Saudi government has 
stopped issuing work visas for certain jobs and has moved to increase the training of Saudi nationals and has 
minimum requirements for the hiring of Saudi nationals by private companies (CIA – The World Factbook, 2009). 
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12.3.6 Economic Overview 


Saudi Arabia has an oil based economy with strong government controls over major economic activities. The 
petroleum sector accounts for roughly 75% of budget revenues, 45% of Gross Domestic Product (GDP), and 90% of 
export earnings. About 40 % of GDP comes from the private sector. Saudi Arabia has the largest reserves of 
petroleum in the world (26% of proven reserves). Saudi Arabia’s GDP is estimated to be $581.3 billion (2009). GDP 
growth was estimated at 6.1 % in 2004, although real GDP growth was estimated in 2009 to be -0.6% and the GDP 
per capita – the purchasing power parity was $20,300 (2009 estimate). The inflation rate (consumer prices) is 
estimated as 5% (2009). In spite of the recent surge in its oil income, Saudi Arabia continues to face long term 
economic challenges including high rates of unemployment, as highlighted above. It has a rapidly growing population, 
around 1.84 % a year, which verifies the government’s consequent need for increased spending.  Saudi Arabia’s 
young population has increased, while oil export revenues have sharply decreased. Saudi Arabia has also moved 
towards subsidy cuts, tax increases and financial sector reforms. Table 48 summarises the macro-economic 
indicators for Saudi Arabia (CIA – The World Factbook, 2009). 


 
Table 48.  Saudi Arabia’s Macro economic indicators 


 


 2002 2003 2004 2005 2006 
GDP (USD bn) 188.8 214.6 250.6 293.7 305.8 


Real GDP growth % 0.1 7.2 5.3 6.5 4.2 


Oil Price (USD/bbl) 25.0 28.8 38.5 55.5 53.5 


Oil production (bbl '000/d) 7713 8780 9050 9467 9560 


External Debt 29.5 31.3 33.6 34.5 35.5 


Consumer Prices (Average) 0.2 0.6 0.4 0.6 0.5 


Current account balance (USD bn) 11.9 28.0 51.5 79.2 73.4 


Average exchange rate (SAR:USD 1) 3.75 3.75 3.75 3.75 3.75 


 
 
While the government is expanding the country’s oil and gas industry it is also diversifying the economy into non-oil 
sectors, including manufacturing and services. Although the state retains a dominant role in the economy, the 
government is seeking to encourage the development of the private sector, particularly in areas such as utilities and 
services. 


Since 1970, economic development in Saudi Arabia has been organised through five-year development plans, which 
establishes infrastructure development targets and an overall framework for public spending.  The eighth development 
plan covers the period 2005-2009.  The primary objective of this plan is to increase the Saudi employment through 
economic growth, new investments, education, and the development of national capabilities and skills (CIA – The 
World Factbook, 2009). 
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12.3.7 The Proposed IPP Development  


The proposed Riyadh IPP plant will not only increase the volume of available power in the region but also has the 
potential  to create a large number of employment opportunities in the town of Dhurma (estimated population 15,000), 
the neighbouring town of Muzahmiyya (estimated population 24,000) and other smaller settlements within the Al-Batin 
valley area. The total number of persons employed (EPC staff and sub-contractors) during the construction of the 
plant will range between 400 – 5000 workers. This is particularly pertinent within Dhurma since it is recognised that 
there has been a significant migration of the local community to Riyadh where there are more job opportunities.  The 
proposed IPP would therefore represent a positive employment option which may draw prospective residents back to 
the region.   


The project is buffered from causing major direct impacts on surrounding receptors due to the site being relatively 
isolated.  The proposed site is located 20 km away from the Saudi Aramco Gas Pumping Station No. 5 and the main 
road (No. 505), which is a two lane highway approximately 8m in width.  This road connects Dhurma with Marat. The 
closest large town is Dhurma which is approximately 58 km to the southeast. The closest formal land uses appears to 
be an active farm comprising of a number of fields and silos approximately 13 km away and a mining operation 
approximately 16 km away. A small camp is present immediately south of the site and to the north camel ranching 
was taking place during WSP site visits in August 2009. 


It is proposed that (temporary) accommodation will be constructed adjacent to the site; the exact location is to be 
confirmed.  It is thought that the accommodation will house both contractors and sub-contractors, together with the 
vast majority, if not all, of the construction workers.  


The (mainly) contractor accommodation will be divided between four camps, Camp A, Camp B, Camp C and Camp D, 
with the following capacities: 


 Camp A: Contractor’s camp will accommodate approximately 80 people;  


 Camp B: Supervisor’s camp will accommodate approximately 60 people; 


 Camp C: TNC camp will accommodate approximately 110 people; and 


 Camp D: The Contractor Direct Labour Camp will accommodate approximately 70 people. 


Further, worker accommodation will be provided but no further details were available at the time of writing this report, 
albeit the CEMP appended to this SEA contains details with regards to the requirements for such accommodation, in 
line with IFC and EBRD guidance and standards. 


Due largely to the site being in an isolated area, socio-economic issues are believed to be secondary issues for this 
project. 


 


12.4 SENSITIVE RECEPTORS 


The main sensitive receptors of note are a small camp, present immediately south of the site, and camel ranching to 
the north which were observed to be taking place during the WSP site visit in August 2009.  Other receptors noted, 
although not considered to be particularly sensitive owing to the distance separating them from the proposed site, 
include an active farm comprising of a number of fields and silos approximately 13km away and a mining operation 
approximately 16km away.  The closest large town is Dhurma which is located approximately 58 km to the southeast.  
The workers accommodation can be viewed as the most sensitive receptor and, therefore, the CEMP in particular 
focuses on this issue.   
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12.5 ASSESSMENT OF CONSTRUCTION & OPERATIONAL IMPACTS 


12.5.1 Construction Phase Impacts 


 Nuisance to the small camp immediately south and the camel ranching activities to the north of the site due to 
increased dust, noise, emissions, traffic and increased level of activity.  Prior to mitigation this is deemed to be a 
minor negative impact on a short term basis. 


 It is understood that all staff and subcontractor workforces will be housed on-site in temporary accommodation 
within the area between PP1 and PP2 as illustrated within Appendix B. The public health risk from the large 
number of workers to be used for the construction of the IPP, which will be approximately 4,300 during the peak 
construction phase, is considered prior to mitigation to be a minor negative impact on a relatively short term 
basis. 


 The construction of the proposed IPP will create indirect opportunities for various support service providers 
including guards, cleaners, catering and other site management, prior to mitigation to be a moderate positive 
impact on a short term basis. 


 The influx of professional workers into the area will generate economic opportunities and rewards for the local 
population, enhancing social and economic development.  Prior to mitigation this is deemed to be a moderate 
positive impact. 


 As above, the proposed IPP will introduce a number of professional workers (including expatriates) to the local 
area.  However, in addition to the potential benefits that this may represent, this influx may also result in social and 
cultural tensions, albeit this is deemed unlikely and thus thought to be a minor negative impact on a short to 
medium term basis. 


 


12.5.2 Operational Impacts 


 The proposed IPP has the potential, prior to mitigation, to be deemed unwelcome to local farming and ranching 
operations in the local areas due to increased noise, emissions, traffic and increased level of activity in the area.  
However, owing to the dearth of development, dwellings or other activities within the vicinity of the proposed IPP, 
this can be assessed to be a minor negative impact. 


 The influx of professional workers, labourers, and other staff members into the area will generate economic 
opportunities and rewards for the local population of Dhurma, enhancing social and economic development. This is 
deemed to be a moderate positive impact on a long-term basis. 


 Indirect opportunities for various support service providers including guards, cleaners, catering and other site 
management will provide employment and a further source of income for these services giving a moderate 
positive impact. 


 Wealth creation for local people enhancing social and economic development with the additional resources that 
the proposed IPP will bring is deemed to be a minor positive impact. 


 The production of a secure supply of power for Dhurma and surrounding areas will contribute to the further 
development of the area and is therefore deemed to be a moderate positive impact; and 


 The proposed IPP, prior to mitigation, could potentially cause dissatisfaction with local people due to unfulfilled 
expectations or unaddressed concerns which is deemed to be a minor negative impact. 
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12.6 MITIGATION MEASURES, RESIDUAL AND CUMULATIVE EFFECTS 


12.6.1 Construction Phase Mitigation Measures 


 Construction activities undertaken for the proposed IPP will be managed in such a way as to minimise construction 
impacts through the CEMP and allow nearby settlements to comment on any concerns that they may have, 
throughout the construction phase. The CEMP will also identify methods by which these concerns may be 
addressed; 


 The development of a Health and Safety and Environmental Policy, such as the HHI Construction Safety Plan, 
would provide detailed health and safety guidelines for staff, personnel and sub-contractors, including personal 
safety, site conduct, security, site safety zoning and emergency procedures; 


 Adherence to best practice and the standards contained within the IFC / European Bank for Reconstruction and 
Development (EBRD) standards document will ensure the provision of high-quality workers accommodation;  


 In common with Performance Standard 2, on site medical facilities will be made available throughout the 
construction phase for the use of workers. Trained health and safety and first aid personnel will be identified to 
workers as part of their training schedule; 


 Suitably qualified personnel will be chosen for potentially hazardous activities such as for such as for the 
installation and testing of specialist electrical equipment; 


 Appropriate action will be taken for outbreaks of illnesses amongst workers, minimising the transmission as far as 
is possible; 


 Adherence to guidelines and recommendations set out within the IFC/EBRD Guidance Note will ensure that 
adequate provisions are made for buildings construction standards, general health, safety and security, fire safety, 
electricity, plumbing, water and sanitation relating to temporary accommodations on site; 


 The EPC contractor will establish a Human Resources Policy which will be informed to employees with information 
including, but not limited to, their rights under national labour and employment laws, salary, and other associated 
information, such as medical care and insurance. The Human Resources Policy will ensure an approach of non-
discrimination is followed with equal opportunities for all. No child labour or forced labour will be used for the 
proposed IPP; 


 In common with Performance Standard 1 (Section 23), the establishment of such a grievance mechanism, for 
workers and local residents, will involve the identification of a local environmental co-ordinator, identified by the 
EPC within the management structure, to identify and log all concerns. This contact information will be provided to 
the public via appropriate transparent measures and a placard left on the perimeter of the site with further details 
of contact arrangements. The resultant procedure to address these concerns will be made clear to the complainant 
and a set process followed, as identified within the CEMP, and within a suitably prompt period;  


 In common with Performance Standard 4, all components of and infrastructure associated with the Project will be 
constructed in accordance with industry best practice and by qualified engineers. The site will be fenced with 
security to avoid any danger to the public.    


 


12.6.2 Construction Phase Residual Impacts 


 Nuisance to nearby residents of the camps due to increased dust, noise, emissions, traffic and increased levels of 
activity will be kept to a minimum with the use of construction corridors and low-noise producing equipment, where 
possible and other mitigation measures identified within the CEMP. Following the implementation of such 
techniques, the impact is deemed to be a minor negative impact on a short-term basis, although concerns from 
residents will be iterative. As such, the CEMP is viewed as an ‘organic’ document which will require constant 
updating in view of new concerns coming to light, and allowing the addressing of such concerns; 


 The provision of medical facilities for local workers will ensure the public health impacts after mitigation are 
negligible; and 
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 The residual impacts of indirect employment opportunities and influx of professional workers during the 
construction are both of moderate, positive significance. 


 


12.6.3 Operational Phase Mitigation Measures 


 The OEMP, which will be instigated when the plant is operational, should minimise any operational impacts to the 
local community and businesses. Coupled with this, is the ability of local residents to consult directly with the plant 
operators, via the nominated Environmental Co-ordinator (as appointed by the EPC), and to raise any concerns 
and/or grievances. Such issues are to be addressed within a clearly defined procedural context. 


 Expatriate workers will be made aware of local customs, cultures and living conditions in order to make their 
incorporation into the local society as positive as possible. 


 The provision of facilities for workers, such as kitchen facilities, dining areas, washrooms, and a mosque, will 
minimise the placing of undue pressure on existing local services. 


 Where feasible, staff will be of local origin where suitably qualified applicants are available. This will ensure a 
degree of balance between the use of non-Saudi Arabian workers and locally employed personnel during the 
operational phase, and limit the impact on the local economy.  


 


12.6.4 Operational Phase Residual Impacts 


 The impact on the local residents of temporary camps associated with the proposed plant operations, and 
following the implementation of an OEMP is deemed to be of negligible impact. 


 The residual impacts of indirect employment opportunities, the influx of professional workers, wealth creation and 
secured power supply for the region during the operational phase are all of moderate, positive significance. 


 Concerns held by nearby camps beyond those of pure operational impacts, will be addressed by the grievance 
protocol. This is deemed to result in a negligible negative impact; 


 Additional pressure placed on local services by IPP employees and service providers is deemed to be a negligible 
negative impact; and 


 


12.7 SUMMARY AND CONCLUSIONS 


It is generally thought that the development of the Project site will have a positive impact on the local economy, 
particularly in terms of local job creation, and if the mitigation measures detailed above, and within the CEMP and 
Framework OEMP (Appendix C and D respectively) are followed.  This is particularly pertinent within Dhurma since it 
is recognised that there has been a significant migration of the local community to Riyadh where there are more job 
opportunities.  The proposed IPP would therefore represent a positive employment option which may draw 
prospective residents back to the region.   


There are several key economic benefits that are thought likely to be derived from the proposed Project: 


 Creation of temporary and permanent jobs during the construction and operational phases of the proposed 
development (between 500 – 4,500 workers are expected to be directly employed each month throughout the 
construction phase of the proposed facility, depending upon the construction requirements and phasing); 


 The potential for the extent of labour and supplier contracts let locally during the construction phase and the capital 
cost of the redevelopment; and, 


 The potential for indirect increased local spending from the incoming workforce in terms of, for example, 
accommodation rental in Dhurma. 


With regards to the workers accommodation, it is imperative that interested parties adhere to the stipulations of both 
this SEA and those contained within the CEMP, to ensure a high standard of accommodation.  
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Please note: Chapter 16 – Impact Assessment – contains summary tables for all the identified key potential 
environmental and social impacts identified within this chapter, and throughout this report, and thought to be 
associated with the proposed Project. The tables also present the mitigation measures discussed above, together with 
an assessment of any residual effects.  
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13 Traffic and Transportation 


13.1 INTRODUCTION 


This chapter considers and assesses the potential effects from traffic movements associated with the proposed 
Riyadh IPP. It identifies mitigation measures, the implementation of which may avoid or minimise social and 
environmental impacts attributable to the transportation elements of the construction and operational phases of the 
proposed Project. 


As Morris and Therivel (2007) note: ‘transport is seen as a key factor in the approval, design and likely success of 
prospective new developments. Developments require good access…as well as the need for optimum servicing 
arrangements, all of which will affect the surrounding transport and highway network.’ 


Chapter 16 (Impact Assessment) provides an overview of all the main environmental and social impacts, together with 
suggested mitigation measures and an assessment of any residual effects. These tables should be read and referred 
to in conjunction with additional appropriate management procedures, such as those detailed within the CEMP and 
Framework OEMP found within Appendix C and D, respectively, and the site HSE policy. 


 


13.2 METHODOLOGY 


A desk based assessment and a review of the RFP and information provided by the EPC, including the Traffic Control 
and Fire Prevention document. have been undertaken, in order to determine the baseline data of the different means 
of transport and to confirm the transportation requirements for the proposed development, where specified.    


A site visit undertaken in August 2009 provided first hand experience of the local road network and other modes of 
transport which will be relevant to the construction and operational phases of the Riyadh IPP development. 


Additional information sources were consulted to gain further information on the existing transport framework within 
the Kingdom of Saudi Arabia, and included: 


 The Presidency of Meteorology and Environment website (www.pme.gov.sa); 


 Ministry of Transport website (http://www.mot.gov.sa); 


 Saudi Arabia Ministry of Culture & Information web site (www.saudinf.net); and 


 Saudi Public Transport Co. (SAPTCO) web-site (www.saptco.com.sa).  


 


The Guidelines on Traffic Impact Assessment (Institute of Highways and Transport,1994) requires that a Transport 
Assessment (TA) is undertaken if it is deemed that the proposed development is likely to result in a 10% increase in 
traffic.  Currently, no baseline or future traffic data is available relating to either the construction or operational phases 
of the development and it is therefore not possible to determine if this threshold will be exceeded.  Instead, this 
assessment will be based on available Project information and in consideration of transport assessment best practice.  
Typically, a TA would incorporate several elements, such as:  


 Whether the development involves the relocation of an existing use; 


 The potential traffic generation from the site; 


 Whether the local highway network will require modification; 


 Whether adjacent links or junctions will become overloaded; 


 Whether there are significant phases to the development; 
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 Information on pedestrian, cycle and other road user movements; 


 Site development constraints; and 


 Secondary measurements such as for noise and air quality.  


The above points have been borne in mind whilst undertaking the transportation element of the SEA, albeit given the 
location of the proposed Project, several of the above are not deemed to be applicable. 


 


13.3 EXISTING BASELINE CONDITIONS 


Saudi Arabia’s substantial socio-economic growth in recent years has prompted a parallel expansion in the Kingdom’s 
transportation sector, including road, air, rail and ports. A brief summary of the existing road network in Saudi Arabia 
is provided below: 


 


13.3.1 Road Network 


The massive increase in traffic that has resulted from the Kingdom’s industrial and commercial development has led 
to upgrading of many of the inter-city roads to expressways, with up to eight lanes for traffic. Some of the more 
important inter-city highways are; 


 Dammam – Abu Hadriya – Ras Tanura Highway (257 kms); 


 Khaybar – Al Ola Highway (175 kms); 


 Makkah – Madinah Al Munawarah Highway (421 kms); 


 Riyadh – Dammam Highway (383 kms); 


 Riyadh – Sedir – al Qasim Highway (317 kms); 


 Riyadh – Taif Highway (750 kms); and 


 Taif – Abha-Gizan Highway (750 kms). 


 


A number of cities now have modern ring-roads which serve to reduce congestion and pollution issues in the city 
centres. A further development is the construction of networks of over- and under-passes within the cities which again 
serve to facilitate driving in city centres (MOT, 2010).  


 


13.3.2 Existing Site Conditions 


The Riyadh IPP site is situated approximately 25km from the Dhurma-Marat Highway (Road No. 505), which is a two 
lane highway approximately 8m in width.  The closest large town is Dhurma which is approximately 58 km to the 
southeast.  The Project site will be accessed via a tarmac road to be constructed as part of the Project leading from 
Road No. 505.  Access to the Project site is currently via an unpaved track originating from Road No. 505.  During a 
site visit undertaken in August 2009, it was observed that significant upgrading of the junction between Road No. 505 
and the track leading to the Project site was underway. 


 


13.4 SENSITIVE RECEPTORS 


Due to the isolated nature of the Project site, the main sensitive receptor is considered to be Road No. 505.  In 
addition, the local road network in and surrounding Dhurma may also represent a sensitive receptor, both as a result 
of commuting workers and transport of construction materials and wastes to and from the site, respectively.  This 
receptor has been assessed as Low in terms of sensitivity, in accordance with the Assessment Criteria set out in 
Chapter 5. 
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13.5 ASSESSMENT OF CONSTRUCTION AND OPERATIONAL IMPACTS 


13.5.1 Construction Phase Impacts 


 The transportation of materials to and from the site during the construction phase together with the removal of 
waste will represent an increase over normal traffic levels on the local roads.  Given the relative isolation of the 
Project site, and in the absence of mitigation, this is expected to result in a temporary impact of minor negative 
significance. 


 The majority of the workers (contractors and sub-contractors) will be housed in the vicinity of the site. In view of 
this approach, it is thought that the transportation of workers will be of negligible impact.  


 A significant increase in heavy vehicle movements could affect the ground due to compaction, potentially 
damaging underground services and/or damage and affect the quality of the existing road network. Prior to the 
implementation of mitigation measures, this issue is expected to result in a minor negative impact. 


 Impacts such as any perceived increase in air pollutants from construction vehicular movements; and noise 
pollution impacts are detailed within Chapter 6: Air Quality and Chapter 9 Noise & Vibration, respectively. 


 


13.5.2 Operational Phase Impacts 


 About 90 people will make up the operation and maintenance staff with approximately two thirds residing on site3. 
The impact associated with personnel travelling to and from the site during the operational phase of the power 
plant has therefore been assessed as a being a negligible impact, in consideration of the low number of vehicle 
movements. 


 During the operational phase, fuel, oils, materials and waste will require transportation on and off site. The back up 
fuel, ASL will brought to the site by road tanker. The HRSG chemical cleaning wastewater will be transported 
offsite in drums by truck and GT compressor washing water, the fuel gas drains and waste oil as liquid by road 
tanker.  Adherence to guidance set out within the IFC General EHS Guidelines: Community health and safety, 
relating to the on-site and off-site transportation of waste is recommended.  These guidelines require that 
transportation of waste should be undertaken so as to prevent or minimise spills, releases, and exposures to 
employees and the public. All waste containers designated for off-site shipment should be secured and labelled 
with the contents and associated hazards, be properly loaded on the transport vehicles prior to leaving the site, 
and be accompanied by a shipping paper that describes the load and its associated hazards.  However, the 
probability of accidents is very low and therefore this issue has been assessed as a minor negative impact. 


 


13.6 MITIGATION MEASURES, RESIDUAL AND CUMULATIVE EFFECTS 


Traffic-related mitigation measures generally include off-site highway works (such as to reduce driver delay), and 
measures to reduce community effects in Dhurma and focus on mitigating the environmental impacts of changes in 
transport activities. Thus, they are largely covered within other chapters of this report but may be summarised in Table 
49. 


                                                        
3 Please note that the accommodation of O&M staff on site is not yet frozen and is under review. Potential options 
include 1) accommodation on site as currently shown in the layout; 2) accommodation adjacent to the site; and 3) a 
remote location.  
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Table 49.  General Environmental Mitigation Measures in Relation to Transport Infrastructure 
 


Main Environmental Impact Mitigation Measure 


Air Pollution  Traffic management (reduced and/or improved 


traffic flow; speed restrictions) 


 Minimising of construction traffic  


Noise Pollution   Appropriate road surfacing e.g. porous asphalt 


 Noise barriers e.g. absorptive/vegetative 


Water Pollution  Improved run-off 


 Interception of any/all pollutants 


Terrestrial Ecology  Avoid or translocate species 


Visual and Amenity  Promotion/restriction of views 


[Morris & Therivel (2007)]  


 


13.6.1 IFC General EHS Guidelines: Community Health and Safety - Traffic Management 


General Traffic Safety Guidance is set out within the IFC General EHS Guidelines: Community Health and Safety and 
is applicable throughout all phases of the proposed Riyadh IPP.  Specifically, the guidelines require that traffic safety 
is considered and promoted by project personnel during travel to and within the project site as well as during the 
operation of Project equipment on private or public roads.  Safety measures are required to ensure that traffic related 
injuries are prevented and controlled, both in terms of Project workers and the public. 


The guidelines recommend that a Road Safety Initiative relative to the scope and location of the Project should be 
implemented to ensure that best practice transport safety practices are in place throughout all phases of the Project.  
These measures include the following: 


 Emphasising safety aspects among drivers; 


 Improving driving skills and requiring licensing of drivers; 


 Adopting limits for trip duration and arranging driver rosters to avoid overtiredness; 


 Avoiding dangerous routes and times of day to reduce the risk of accidents; 


 Use of speed control devices (governors) on trucks, and remote monitoring of driver actions; 


 Regular maintenance of vehicles and use of manufacturer approved parts to minimize potentially serious accidents 
caused by equipment malfunction or premature failure; 


Where the project may contribute to a significant increase in traffic along existing roads, or where road transport is a 
significant component of a project, recommended measures include; 


 Minimising pedestrian interaction with construction vehicles; 


 Collaboration with local communities and responsible authorities to improve signage, visibility and overall safety of 
roads, particularly along stretches located near schools or other locations where children may be present;  


 Collaborating with local communities on education about traffic and pedestrian safety (e.g. school education 
campaigns); 


 Coordination with emergency responders to ensure that appropriate first aid is provided in the event of accidents; 


 Using locally sourced materials, whenever possible, to minimise transport distances. Locating associated facilities 
such as worker camps close to project sites and arranging worker bus transport to minimizing external traffic; and 


 Employing safe traffic control measures, including road signs and flag persons to warn of dangerous conditions. 
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It is recommended that these mitigation measures are considered, and where appropriate, included within the Traffic 
Plan prepared for the project.  In addition, the following site-specific mitigation measures should be implemented: 


 


13.6.2 Construction Phase Mitigation Measures 


 The loading capacities and clearances of existing bridges and connecting roads will require full consideration when 
undertaking transportation of materials to the site and vice-versa. Construction of roads should be undertaken in 
accordance with the guidelines set out within the Ministry of Transport ‘General Specifications for Road and Bridge 
Construction‘ (MOT, 1998); 


 The access roads frequently used for the Project should be designed to incorporate sufficient width and load.  As 
requested within the RFP, it is required that the access roads are constructed to the following specifications: 


- 2-lane; 


- 8 m wide; and 


- Heavy Load Truck category SLW 60. 


 In accordance with the “Traffic Control and Fire Prevention” document produced by the EPC contractor, HHI, a 
designated Traffic Coordinator should be assigned to the Project during the construction phase and will be 
required to prepare and implement a Traffic Plan.  The Traffic Plan will be informed by a Traffic Survey which will 
include physical examination of the routes, carriers and support activities that could impact the movement of 
materials and equipment.  Additionally, it may also be necessary to undertake a detailed technical analysis, such 
as bridge strengths and overhead obstacle removal by engineering and construction personnel, as mentioned 
previously; 


 The Traffic Plan requirements, as set out within the “Traffic Control and Fire Prevention” document are as follows: 


- The functions, requirements and format for planning, implementing, controlling and reporting the entire movement 
of materials from the world-wide locations of vendor's shops to the job site;  


- The traffic plan should contain a detailed flow diagram of cargo and document milestones with control points 
delineated;  


- The result of surveys of the ports of import and export, including crane and berth capacities, weather, scheduled 
port facility closures, labour conditions, cargo size restrictions, road conditions and restrictions and the availability 
of special equipment;  and 


- Export packing requirements, including containerization, documentation, marking, purchase order export packing 
specifications, and colour coding for job site identification of spare parts. 


 The Traffic Plan will also include consideration of applicable material and equipment delivery schedules to 
minimise the impacts on the local road network.  In addition, the Traffic Coordinator will be responsible for all 
transportation and shipping to and from the Project site; 


 All associated works relating to interface works at the junction between Road No. 505 and the access road to the 
Project site will need to be undertaken following consultation with the Ministry of Transport and should adhere to 
the pertinent safety standards set out within the Eighth Development Plan (MOT, 2010); 


 In designing and managing all temporary road layouts and signage associated with the Project infrastructure and 
consequent utilisation of local road networks, adherence should be made to specifications set out within the 
Ministry of Communications ‘Workzone Traffic Control Handbook’ (MOC,1995); 


 Construction materials and/or plant delivered by road should be scheduled in order to avoid peak hours in the 
area.  Special attention will be made of slow-moving vehicles carrying heavy equipment/loads; which will be 
transported at times where the traffic on Road No. 505 is at its lowest levels; 


 Waste collection will be scheduled to minimise journeys at peak times; 
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 In order to minimise congestion at key entrances to the site, the Project proponent should ensure that separate 
entrances are nominated for different purposes. Thus, an entrance should be designed for the IPP construction 
workforce and associated personnel; an entrance for site-clearance and construction vehicles, and heavy 
equipment; and an entrance for waste removal (including hazardous waste) etc.;  


 The transportation of any waste that could represent a hazard to the environment will be undertaken according to 
an agreed procedure to minimise the risk of accidental spillage and in common with best practice and the 
applicable elements of an CEMP (detailed in Appendix C of this report); and 


 As the workers will be housed on site, this will significantly reduce the number of vehicle movements required 
during the construction phase.  


 


13.6.3 Construction Phase Residual Effects 


 It is anticipated that the residual effects resulting from the transport of material and waste to and from the site on 
the local transport system, is to be of minor negative impact following the implementation of the mitigation 
measures. 


 Following the mitigation measures, the residual effect regarding the transport of heavy equipment should be 
negligible. 


 


13.6.4 Operational Phase Mitigation Measures  


 A Traffic Control Plan, similar to that described above for the construction phase, should also be developed for the 
operational phase.  This plan would serve to document the planning, implementing, controlling and reporting for 
the transportation of materials and wastes to and from the Project site.  In addition, best practice guidance should 
be detailed within this Traffic Control Plan such as ensuring that deliveries to site are arranged during off peak 
times to ensure minimal impact to the local road network;  


 Due to the low number of vehicle movements associated with the transportation of workers to site the impact is 
considered to be negligible however, if practical,  buses should be provided for the transportation of the workers to 
and from the site in order to minimise the use of individual vehicles and subsequently the potential for congestion 
of local roads and vehicular emissions; and 


 The transport of any of waste that could represent a hazard to the environment will be undertaken according to an 
agreed procedure to minimise the risk of accidental spillage and in common with those procedures set out within 
Appendix D, the framework OEMP. 


 


13.6.5 Operational Phase Residual Effects 


 The overall residual effects of personnel commuting to the Project site will be negligible.  


 As a result of the measures proposed, the residual impact of the proposed Riyadh IPP relating to traffic and 
transportation will be negligible. 


 


13.7 SUMMARY AND CONCLUSIONS 


Due to the isolated nature of the Project site, and in the absence of traffic data, a review of potential traffic impacts 
has been made and best practice mitigation measures presented.  Of utmost importance will be the development and 
implementation of the Traffic Plan, as detailed by HHI.  Adherence to the guidelines and recommendations set out 
within the Traffic Plan will ensure that all construction related traffic impacts are minimised as far as possible, thus 
reducing the likelihood of any detrimental effects occurring, both in terms of the environment and employees and 
members of the public. 
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14 Landscape and Visual 


14.1 INTRODUCTION 


This chapter determines the significance of the project in terms of visual impact by defining the character of the 
existing landscape and locating potentially significant viewpoints. Based on our assessment of the site, the site itself is 
considered to be of low visual value and few, if any, landscape features are present in the vicinity. Therefore the 
significance of visual impacts are not expected to be high. 


The purpose of this chapter is to describe, determine and assess the existing character and visual resources of the 
Riyadh IPP site and its immediate surroundings. 


This chapter also evaluates the likely visual impacts of the development on the landscape during the construction and 
operational phases and, where appropriate, pertinent mitigation measures are proposed. 


Although landscape impacts and visual impacts are interrelated, it is instructive to briefly explain the difference 
between ‘landscape’ and ‘visual’ impacts:  


 ‘Landscape’ refers to the appearance of the land (its shape and colour for example). It is not just a visual resource 
but is also shaped by a number of factors, such as the topography, geology and ecology of the area. Generally, 
landscape impacts are changes that affect the character and quality of a landscape, due primarily to development. 


 Whilst, ‘visual’ impacts relate solely to changes in the available view or views of the landscape, and, importantly, 
the effect of such changes on people. 


Chapter 16 – Impact Assessment - of the SEA provides an overview of all the main environmental and social impacts, 
together with suggested mitigation measures and an assessment of any residual effects. These tables should be read 
and referred to in conjunction with additional appropriate management procedures, such as those detailed within the 
CEMP and OEMP, and the site HSE policy. 


 


14.2 METHODOLOGY 


The methodology used follows and incorporates accepted international best practice, such as information detailed 
within the ‘Guidelines for Landscape & Visual Impact Assessment (2002), produced from a combined venture 
between the UK’s Institute of Environmental Management and Assessment, the Landscape Institute; and Morris and 
Therivel (2001), particularly in relation to: 


 Desk-based review of existing information: including site plans, photographs, maps, etc.; and, 


 Site surveys undertaken in August 2009 to establish the character of the existing site and its surroundings and the 
relationships of the site to adjacent areas and public views points towards the site. 


 


14.3 EXISTING BASELINE CONDITIONS 


The proposed IPP site is located approximately 125 km to the west of the city of Riyadh in a wide valley known as Al-
Batin. The surrounding landscape features a gravel/sand plain at an altitude of approximately 690 metres above sea 
level and is entirely flat and devoid of any landscape character or visual amenity.  A ridge can be seen a number of 
kilometres to the north and northeast of the site and dunes are present to the southwest.  


To the north of the site are a number of areas currently used for camel ranching. The closest of these is approximately 
400 metres away although the camels may currently be allowed to move across the project site to forage. It is likely 
that these camel ranching activities are mobile in nature. A small camp is also present to the south of the site. 
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Given the isolated location of the site, combined with the lack of landscape features or visual amenity, and featuring 
only a few, remote settlements, together with the general flat relief of the land, the site is considered to be of low 
sensitivity in landscape and visual terms. 


Despite the lack of landscape or visual amenity associated with the project site, desk-based and in-situ field studies 
have been undertaken to assess any landscape and visual impacts in accordance with international best practice.  


In order to provide a comprehensive assessment of the landscape and visual implications of the project, and despite a 
lack of sensitive receptors or visual resources in the area, a viewpoint based assessment has been undertaken. 


Table 50 below, details the key viewpoint descriptions surrounding the proposed site. 


 


Table 50. Key Viewpoint Descriptions Surrounding the Project Site 
Site Reference Viewpoint Description 


Site 1  Site 1 is located in the northwest corner of the project site 


Site 2 Site 2 is located in the northeast corner of the project site 


Site 3 Site 3 is located adjacent to the southwest corner of the project site  boundary 


Site 4 Site 4 is located in the southeast corner looking towards the project site 


Site 5 Site 5 is located on the escarpment to the east of the project site. 


 
The above key viewpoints taken at each site are presented below to illustrate the existing landscape and features 
surrounding the site.  See Figure 27 for a graphical representation of the location of the viewpoints on the site: 


 


 
   


  


Figure 27. Location of Site Viewpoints 
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Figure 28. Location of viewpoints including Site 5 
 


 
   


  


Figure 29. Site 1 – View of surrounding plain taken from northwest corner of the Project Site 
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Figure 30. Site 2 – View from northeast corner of the Project Site 
 


 
   


  


Figure 31. Site 3 – View from southwest corner, outside Project site boundary towards pumping station 
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Figure 32. Site 4 – View towards Project site taken from the southeast corner 


 
 
   


  
Figure 33. Site 5 – View from the escarpment 
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14.4 SENSITIVE RECEPTORS 


It is clear from a review of the viewpoints that the project site and surrounding area represent no landscape or visual 
character and no sensitive receptors are present. 
 
14.5 ASSESSMENT OF CONSTRUCTION AND OPERATIONAL IMPACTS 


14.5.1 Construction Phase Impacts 


During the construction phase, plant and equipment, including large cranes, will be present on the site. Prior to 
mitigation, such structures are likely to have a temporary impact of negligible significance. 
 
 
14.5.2 Operational Phase Impacts 


The proposed IPP will be visible during the operational phase, since the facility is expected to cover an area of 
approximately 2.0 km by 1.3 km. However, since there are not considered to be any sensitive receptors within the 
Project environs, and in light of the generally isolated nature of the area, the potential operational impact will be of 
negligible significance. 
 


14.6 MITIGATION MEASURES, RESIDUAL AND CUMULATIVE EFFECTS 


14.6.1 Construction Phase Mitigation Measures 


It is not considered that any specific mitigation measures will be required during the construction phase. 


 


14.6.2 Construction Phase Residual Effects 


Given the temporary nature of the construction operations and the site location, the residual effects will be temporary 
and of negligible significance. 


 


14.6.3 Construction Phase Cumulative Effects 


It is not considered that any impacts relating to the landscape and visual aspects of proposed development will 
contribute to cumulative impacts associated with operations at the site. 


 


14.6.4 Operational Phase Mitigation Measures 


The surrounding area is a remote and isolated desert landscape. It is considered that the visual impact on the areas 
will be of negligible significance and no mitigation will be required. 


It is proposed within the Landscaping Plan (ref: PP11-IPP-CV-100 Rev. A) that a grassed area featuring a number of 
palm trees will be located adjacent to the administrative buildings within the facility.  This landscaping or the internal 
areas will result in a small improvement to the visual perception of this administrative area. 


 


14.6.5 Operational Phase Residual Effects 


Given the nature of the locality and lack of sensitive receptors, it is anticipated that the overall residual impact will be 
of permanent but negligible significance. 


 


14.6.6 Operational Phase Cumulative Effects 


During the operational phase, there is the potential for cumulative visual impacts associated with the IPP 
infrastructure, notably the stacks and storage tanks. However, given the locality and lack of sensitive receptors, it is 
proposed that development will result in minimal cumulative impacts. 
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14.7 SUMMARY AND CONCLUSIONS 


The proposed IPP site is located in a remote and isolated desert landscape, which represents little or no visual 
amenity.  In addition, no sensitive receptors have been identified and the landscape and visual impacts have therefore 
been assessed as negligible throughout both construction and operational phases. 


Please note: Chapter 16 – Impact Assessment – contains summary tables for all the identified key potential 
environmental and social impacts identified within this chapter, and throughout this report, and thought to be 
associated with the proposed Project. The tables also present any pertinent mitigation measures, together with an 
assessment of any residual effects.  


Each impact is identified, and an assessment of its significance is made based on the criteria detailed in Chapter 6 – 
Assessment Method - together with subjective reasoning where required. 
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15 Cultural Heritage and Archaeology 


15.1 INTRODUCTION 


This chapter of the SEA examines the key cultural heritage and archaeological issues associated with the Riyadh IPP 
development, both within and surrounding the site, and during construction and operational activities. 


Archaeological and cultural (historical) remains are fragile and finite resources that require careful management and 
sympathetic conservation/preservation practices. For the purpose of this SEA, such resources may be defined as: 


 Archaeological remains, both above and below ground; 


 Historic buildings and sites (including burial grounds); 


 Historic areas (including towns and villages, in whole or in part); and, 


 Other structures of archaeological and/or cultural/historical merit. 


As Morris and Therivel (2001) state: ‘The range of archaeological evidence reflects the diversity of human experience: 
the need for water, food and shelter, the use of changing technologies, and the religious, cultural and political needs 
of society.’ 


The significance of the proposed Project on the local archaeology and cultural heritage, if any, has been assessed 
and, where necessary, mitigation measures have been identified. 


A summary table of the main impacts and mitigation measures is provided at the end of this chapter. In addition, 
Chapter 16 (Impact Assessment) of the SEA provides an overview of all the main environmental and social impacts, 
together with suggested mitigation measures and an assessment of any residual effects. These tables should be read 
and referred to in conjunction with additional appropriate management procedures, such as those detailed within the 
CEMP and framework OEMP and the site HSE policy. 


 


15.2 METHODOLOGY 


The assessment has been made with due consideration of Performance Standard 8 (Cultural Heritage) of the IFC 
Performance Standards on Social and Environmental Sustainability.  This is in accordance with the revised Equator 
Principles’ requirement for developments in non-OECD countries. 


A desk-based assessment has been undertaken to inform this assessment.  Desk-based archaeological assessments 
can be defined as a programme of assessment of the known or potential archaeological resources within a specified 
area or site on land. It consists of a collection of existing written, graphic, photographic and electronic information in 
order to ascertain the likely character, extent, quality and worth of the known, or potential, archaeological and cultural 
resources in a local, national, regional and international context, as appropriate. 


In addition to the desk-based assessment, a site walkover was undertaken in August 2009 in order to record current 
site land-use and topography, and to assess any potential above ground archaeology and cultural heritage resources 
and features at the site and the immediate vicinity.  A visual survey was also undertaken by vehicle of the landscape 
features along the proposed 2 km route of the pipeline corridor from the Project site. 
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15.3 EXISTING BASELINE CONDITIONS 


15.3.1 The Development of Archaeology in Saudi Arabia 


The knowledge of archaeological remains and sites for Saudi Arabia has changed greatly during the last two decades; 
as a result of intensive surveys, excavations and investigations conducted by Saudi archaeologists, thousands of sites 
have been recorded across the country. 


Historic preservation is extremely important to Saudi Arabia.  Numerous restoration projects have been undertaken to 
safeguard the Kingdom’s architectural heritage, including the restoration of historic buildings and neighbourhoods. 


Such projects are typically undertaken by the Department of Museums and Antiquities, which excavates, catalogues 
and conserves (or preserves) pre-historic and historic sites.  In 2003, the department was transferred from the Ministry 
of Education to the Supreme Commission for Tourism, which itself was established in 2000.  This department is now 
referred to as the Saudi Commission for Tourism and Antiquities. 


One major restoration project took place at Dariyah, the ancestral home of the Al-Saud family and the capital of the 
First Saudi State.  Other projects include the ancient sites of Fau, Madain Saleh, Al-Ula, Tayma, Duma and along the 
Darb Zubaydah, the pilgrimage road to Makkah. 


As the birthplace of Islam, the Kingdom places a special emphasis on preserving its Islamic archaeological heritage.  
A large number of mosques around the Kingdom have been meticulously restored, including the Holy Mosque in 
Makkah, the Prophet’s Mosque in Madinah and mosques built by the first caliphs after the death of the Prophet 
Muhammad (SCTA, 2009). 


Another way the Saudi government is showing its commitment to preserving its cultural heritage is by restoring historic 
neighbourhoods.  Restoration work has been undertaken in the old Qasr Al-Hokm area in Riyadh, as well as the 
ancient quarters of Jeddah, Hail, and other Saudi cities.  This restoration work was showcased during the 1999 
celebrations marking the hijrah centennial of the taking of the Masmak Fortress in 1902 (SCTA, 2009). 


 


15.3.2 The Project Site 


It is understood that Dhurma was first recorded in the 7th Century and was then known as Qarma or Garma.  At this 
time, the settlement was a small village and considered important as a significant gateway to the region of Wadi 
Hanifah and was subject to significant clashes and military campaigns.  Following an unsettled history, the town is 
now relatively small, with a large majority of the population having moved to Riyadh. 


No specific cultural heritage or archaeological information relating to the immediate environs of the Project site is 
available and it has not been possible to undertake consultation with the relevant authorities.  However, a site survey 
undertaken in August 2009 indicated that there is no above ground evidence of former communities at this location or 
features or artefacts of cultural or archaeological sensitivity.  


 
15.4 SENSITIVE RECEPTORS 


Given that the proposed site is located in a barren flat gravel/sand plain, and due to the lack of any above ground 
features it not thought that any sensitive receptors exist either within the project site or within the adjacent environs.  


 


15.5 ASSESSMENT OF CONSTRUCTION & OPERATIONAL IMPACTS 


Given that the proposed site is located in a barren flat gravel/sand plain, and due to the lack of any above ground 
features it is thought unlikely that any archaeological and/or cultural remains and artefacts exist on the site.  


A desk-study and site-visit have been carried out but have not identified any potential risk for archaeological or cultural 
resources.  
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The potential impacts on sources of archaeological or cultural heritage interest both within the site and the 
surrounding area, including along the proposed 2km transmission route, are therefore thought to be of negligible 
significance, for both the construction and operational phases.   


 


15.6 MITIGATION MEASURES, RESIDUAL AND CUMULATIVE EFFECTS 


The findings of the desk-study, and field-study indicate that no cultural or archaeological artefacts or remains exist 
either inside or within close proximity to the proposed development site and, therefore, the potential for uncovering 
archaeological and/or cultural resources is thought to be very low. There is therefore little requirement for the 
employment of mitigation measures at this juncture. 


Notwithstanding the above, however, should such remains be discovered at any time during the commissioning, 
construction, operational, and decommissioning phases of the proposed Project, it is beholden of the EPC and it’s 
sub-contractors to cease all works and to contact the relevant authorities, immediately. It should also be noted that the 
earthworks phase of a project is generally the most significant in terms of archaeological finds. Indeed, an 
‘archaeological watching brief’ should be carried out during the relevant stages of the development, such as during the 
site preparation. It is therefore recommended that construction staff are instructed by the EPC to be aware of the 
importance to contact the Site Manager should they uncover any artefacts or anthropogenic finds. 


The intention of the archaeological watching brief would be to record and remove any finds of archaeological and 
cultural significance.  It is envisaged the watching brief would include the following requirements: 


 Any chance finds or suspected evidence of archaeological and/or historical materials would be immediately 
reported by any of the construction workers, or other parties involved in the construction phase and all works 
should be stopped immediately, until further notice; 


 Relevant departments, such as the Ministry of Education (Deputy Ministry of Archaeology and Museums), Riyadh 
should be contacted immediately and a representative be requested to assess any find within 72 hours to 
determine the next steps.  Contact details for Riyadh Museum for History and Archaeology are as follows: 


- King Saud Street, Al-Bathaa, Riyadh, Tel: +966 1 419 1210; 


 Any unexpected finds of cultural or archaeological value should not be removed unless the following options apply: 


 There are no feasible alternatives, financially or technically, to removal; 


 The benefits represented by the Project outweigh the perceived benefit of preservation of the archaeological find; 
and 


 Should any removal take place, Best Available Techniques should be employed. 


 Work in areas adjacent to the archaeological find area may continue, consistent with the detailed design, unless 
additional finds are found or are suspected. 


 


Further, the CEMP developed for this Project (see Appendix C) includes an ‘Environmental Control Plan’ which 
details the approaches that must be taken and the practices that must be adhered to by contractors and sub-
contractors should archaeological and cultural artefacts and remains be discovered during any time of the Project’s 
development. It is beholden of all parties to familiarise themselves with such Environmental Control Plans (which have 
been developed for all environmental aspects) and to secure adherence to them.  


 


15.7 SUMMARY AND CONCLUSIONS 


Given that the proposed site is located in a barren flat gravel/sand plain, and due to the lack of any above ground 
features it is thought unlikely that any archaeological and/or cultural remains and artefacts exist on the site.  Indeed, a 
desk-study, consultation and site-visit were undertaken but did not identify any resources at risk.  
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Notwithstanding this, should any potential artefacts and/or resources be discovered at any time, now or in the future, it 
is beholden on all responsible parties to ensure that works are curtailed immediately and experts consulted. 
Additionally, it is recommended that an ‘archaeological watching brief’ is undertaken during the relevant stages of the 
development, such as during site preparation. 


Please note: Chapter 16 – Impact Assessment – contains summary tables for all the identified key potential 
environmental and social impacts identified within this chapter, and throughout this report, and thought to be 
associated with the proposed Project. The tables also present the mitigation measures discussed above, together with 
an assessment of any residual effects.  


Each impact is identified, and an assessment of its significance is made based on the criteria detailed in Chapter 5, 
Assessment Method, together with subjective reasoning where required. 


 


15.8 REFERENCES 


International Finance Corporation - World Bank Group (2006). ‘International Finance Corporation’s Performance 
Standards on Social & Environmental Sustainability – Performance Standard 8: Cultural Heritage’. IFC. 
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16 Impact Assessment and Analysis Summary 


16.1 INTRODUCTION 


The following chapter provides a tabularised impact assessment and analysis summary of the environmental and 
social impacts related to the Riyadh IPP project. Each impact is identified, described and an assessment of its 
significance is made based on recognised criteria. This chapter should be read in conjunction with the Assessment 
Method outlined in Chapter 5 of this report.  


The impacts are evaluated before and after the implementation of appropriate and cost effective mitigation measures. 
Residual and cumulative impacts are described where appropriate. 


 
16.2 KEY 


The following tables provide a quick reference guide to the symbols and colour coding in the impacts assessment 
tables. 


 
Table 51. The Impact Nature, Associated Colour Coding & Symbol 


 
 
 
 
 
 
 
 


Table 52. Factors Affecting Impact Significance and Associated Scores 
 


Score 1 2 3 4 5 


Receptor 


Sensitivity 


Low Low to 


Medium 


Medium Medium to 


High 


High 


Impact 


Severity 


Slight Low to 


Medium 


Medium High Critical 


Likelihood Extremely 


Unlikely 


Unlikely Low Likelihood Medium 


Likelihood 


High 


Likelihood - 


Inevitable 


Impact 


Extent 


Local 


 


 Regional  Global 


Impact 


Duration 


Temporary  Short-Term  Long-Term 


 
 
 
 


Symbol + = - 
Impact 
Nature 


Positive Neutral Negative
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Table 53. Definition of Impacts 
 


Significance Definition 


Positive Impact 
An Impact that is considered to represent an improvement on the baseline or 
introduces a new desirable factor. 


Negligible Impact Magnitude of change comparable to natural variation. 


Minor Impact Detectable but not significant. 


Moderate Impact Significant; amenable to mitigation; should be mitigated where practicable. 


Major Impact Significant; amenable to mitigation; must be mitigated. 


Critical Impact 
Intolerable; not amenable to mitigation; alternatives must be identified – Project 
Stopper. 


 
 
 
 


Table 54. Colour Coded Symbols for Impact Significance & Residual Impact Significance 
 


Symbol    █ 
 
█ 
 


Significance Negligible Minor Moderate Major Critical 
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Table 55. Environmental Impacts Summary Table 
 
 


Project Phase Description of Impact 
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AIR QUALITY  


Construction 
Phase 


Dust from construction activities: activities 
on site can cause dust (PM10) to be emitted 
to the atmosphere. If transported beyond 
the site boundary, dust can have an 
adverse impact upon air quality. 


- 1 3 4 1 1  


 Best practice methods for construction sites will 
be employed to ensure dust emissions and 
plant exhaust emissions are minimised to an 
extent where adverse impacts beyond the 
boundary of the site would be minimal. 


 


Construction 
Phase 


Release of emissions (including PM10) to air 
from construction traffic: construction traffic 
will contribute to existing traffic using local 
road network, resulting in potential localised 
& short-term impacts upon ambient air 
quality. 


- 1 3 4 1 1  


 


 Best practice methods for construction sites will 
be employed to ensure dust emissions and 
plant exhaust emissions are minimised to an 
extent where adverse impacts beyond the 
boundary of the site would be minimal. 
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Project Phase Description of Impact 
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Operational 
Phase 


NOx, SO2, CO and PM10 emissions from the 
proposed IPP have been assessed using 
dispersion modelling for five scenarios for a 
range of operating conditions. The 
modelling predicted no exceedances of 
Saudi or World Bank AQS when the plant is 
fired on natural gas.  
 
Please refer to Chapter 6: Air Quality for full 
details relating to operational impacts.   


- 2 2 5 1 5 
 
 


 Dry, low NOx burners will be incorporated into 
the design of the proposed combustion units at 
the facility to ensure NOx emissions from the 
plant are minimised.   


 All plant on-site will be regularly maintained to 
ensure optimal efficiency and ensure, as far as 
practicable, all equipment is in good working 
order at all times. 


 Continuous monitoring of the emissions from 
each stack for levels of NOx, SO2, CO will take 
place.  This monitoring would provide data to 
confirm assumptions made for the dispersion 
modelling.  This would accurately determine 
pollutant concentrations in the emissions, 
provide an indication of any variation in 
emissions from the plant and further assist in 
verifying the modelling predictions. 


 


Operational 
Phase 


Modelling results indicate that under worst-
case meteorological conditions with all 
seven turbines operating on ASL at 100%, 
the maximum predicted daily concentration 
of NO2 would exceed the World Bank AQS 
when the plant was fired on ASL. 
 


- 2 2 1 1 1 
 
 


 Modelling was carried out to determine when 
the worst case meteorological conditions are 
likely to occur. This was found to be December 
of each year. Only four turbines are likely to be 
operating in this period of the year (as this is 
winter and demand is at its lowest). Therefore, 
the daily NO2 ground concentrations would be 
within the WB AQS. It is also worth noting that 
the predicted exceedance does not happen at 
a sensitive receptor.  
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Project Phase Description of Impact 
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WATER RESOURCES AND WASTEWATER 


Construction 
Phase 


Increased volume and rate of surface run-
off and erosion could cause on-site 
flooding. 


- 2 2 3 1 1 


 
 
 


 To protect the environment from flooding a 
localised run-off management system will be 
employed by the Contractor. This should 
comprise temporary surface water run-off 
facilities, which in addition to containing 
contaminants will provide on-site attenuation for 
surface water flows thereby reducing flood risk. 


 


Construction 
Phase 


The sanitary wastewater from the labour 
accommodation will be gravity fed to an 
underground storage (septic) tank. This 
wastewater will be regularly collected by 
sewage tankers for disposal at a Riyadh 
Municipality wastewater treatment plant. 


- 2 3 5 1 3  
 Best practice measures for the management of 


sanitary liquid wastes generated during the 
construction phase are provided within the 
CEMP.  


 
 


Construction 
Phase 


The generation of process wastewater from 
the cement batching plant, cleaning 
workshop floors etc. 


- 2 3 5 1 1 
 
 


 No process wastewater should be discharged 
to the environment unless it can be 
demonstrated that it is of a suitable quality (i.e. 
that it meets the PME criteria for direct 
discharge). All hazardous wastewaters must be 
suitably stored collected and disposed of by a 
PME licensed hazardous waste contractor. 


 


Operational 
Phase 


 
 
Generation and disposal of RO brine, 
including associated impacts such as 
contamination due to evaporation pond 
leakage etc. 
 
 


- 3 3 4 1 1 


 
 
 


 The brine will be discharged to an evaporation 
pond.  Design of the evaporation pond will 
ensure no overflow will occur and that the pond 
is suitably lined to prevent contamination of 
soil.   


 Resulting salt residues will be disposed of 
appropriately based on lab testing. 
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Project Phase Description of Impact 
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Operational 
Phase 


Generation of oil and oily water waste from 
the GT liquid fuel drainage and oily water 
treatment systems. 


- 3 3 5 1 5 


 
 
 
 


 Waste oil will be collected by an approved 
contractor for recycling at a waste oil refinery 
rather than disposal.  


 If it is not practical to recycle the waste oil, it 
must be stored on site and collected for 
disposal by a PME accredited hazardous waste 
contractor.   


 


Operational 
Phase 


Generation of approximately 2.0 m3/h 
treated sanitary wastewater.  - 2 2 5 1 5 


 
 
 


 The sanitary wastewater from the Riyadh IPP 
will be treated to meet the water quality 
standards of PME and MAW using membrane 
bio-reactor technology and will be reused on 
site for landscape irrigation. 


 


Operational 
Phase 


Generation of hazardous and non-
hazardous waste water sludge from the 
treatment of service water and sanitary 
wastewater 


- 3 2 5 1 5 
 
 


 The impact of sanitary wastewater sludge can 
be mitigated by ensuring that a large quantity of 
the sludge is reused for beneficial purposes, 
such as fertilizer. The option of having the 
sludge collected by a fertilizer company should 
be considered in preference to sending the 
sludge to landfill. 


 Hazardous waste water sludge will be collected 
by a PME accredited hazardous waste 
contractor. 
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Operational 
Phase 


Increased pressure on local water 
resources due to an increase in water 
demand 


- 3 2 5 3 5 


 
 
 


 The plant is dry cooled directly by air cooled 
condenser (ACC);  


 Limiting evaporative cooling blow-down to the 
minimum required to prevent unacceptable 
accumulation of dissolved solids; 


 The use of treated wastewater for cooling and 
service water; 


 Reusing/recycling cooling and service water; 
and 


 The on-site treatment and reuse of sanitary 
wastewater. 


 


Operational 
Phase 


Alteration of ground levels and introduction 
of additional areas of impermeable 
hardstanding will result in alterations to 
local drainage patterns.  Stormwater 
generated and captured may contain small 
quantities of contaminants. 


- 3 3 3 1 5 
 
 


 Stormwater management  practices will include 
separation of stormwater from process and 
sanitary wastewater streams, separate 
collection where there is a contamination risk, 
installation of oil water separators and grease 
traps at refuelling facilities, workshops etc. 


 The current design of the plant incorporates a 
storm water system that has been designed to 
the 5 year return period.  
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SOIL AND GEOLOGY 


Construction 
Phase 


During construction, there is a potential for 
construction workers to come into contact 
with contaminated soils (sand) and 
hazardous materials at the site. 


- 5 4 2 1 3  


 All identified contamination areas and 
hazardous waste (e.g.: chemical/fuel drums) 
will need to be appropriately removed and 
diverted to a licensed hazardous waste landfill 
site prior the development of the area. 


 There will be no discharge or overflow of 
sanitary waste on site. Modular wastewater 
storage tanks will be introduced to the site to 
provide adequate containment facilities for the 
construction workforce. 


 The key control measures incorporated into the 
CEMP to promote on-site environmental good 
practice during the construction process in 
relation to the storage of fuels, chemicals and 
oils on-site and relating to potential leaks and 
spills from on-site activities. 


 Ongoing evolution of the CEMP to ensure that 
all potential environmental and health and 
safety issues are adequately managed. 


 


Construction 
Phase 


Exposure to construction workers to 
potential sources of asbestos within the 
Project site 


- 5 4 2 1 5  


 It is recommended that an asbestos survey is 
conducted. If identified, asbestos would need to 
be removed by an appropriately licensed 
asbestos specialist contractor and diverted to a 
licensed hazardous waste landfill site.  
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Operational 
Phase 


Controlled/uncontrolled emissions 
associated with plant operations (machinery 
etc.), including potential impacts on 
watercourses from surface run-off. 


- 3 4 1 1 5  
 Adhere to OEMP instructions to ensure good 


working practises are followed, thereby 
decreasing the risk of pollution incidents 
occurring. 


 


Operational 
Phase 


Aqueous effluents including sanitary 
wastewater from temporary construction 
facilities, washing down, dust damping 
activities and concrete work may lead to the 
contamination of soil and potentially surface 
water. 


- 3 4 2 1 3 
 
 


 There will be no discharge or overflow of 
sanitary waste on site. Modular wastewater 
storage tanks will be introduced to the site to 
provide adequate containment facilities for the 
construction workforce. 


 Adhere to CEMP instructions to ensure good 
working practises are followed, thereby 
decreasing the risk of pollution incidents 
occurring. 


 


Operational 
Phase 


The improper storage and use of other 
hazardous materials during the construction 
phase such as solvents, cleaning fluids, 
fuels and oils may lead to spillages and 
leaks that may result in soil, surface water 
contamination. 


- 3 4 2 1 3  
 Adhere to CEMP instructions to ensure good 


working practises are followed, thereby 
decreasing the risk of pollution incidents 
occurring. 
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Operational 
Phase 


During operation of the plant the key 
contamination issues are associated with 
potential leaks and spills associated with 
the plant operations and storage of 
hazardous materials on-site. Such materials 
include: fuels, oils, lubricants and 
chemicals, e.g. hydrochloric acid. 


- 3 4 2 1 5  


 Implementation of key operating procedures set 
out within the OEMP 


 Hazardous chemicals and materials will be 
appropriately stored on-site in a secure, 
bunded compound on an impervious surface.  


 Storage areas will be clearly labelled with 
material safety data sheets (MSDS) maintained 
as part of the on-site record keeping. 


 Please refer to Chapter 8: Soil and Geology 
and/or Chapter 18 Framework OEMP for a 
detailed list of mitigation measures. 
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NOISE & VIBRATION 


Construction 
Phase 


Temporary increase in noise levels as a 
result of site preparation/ground works, 
piling, concreting operations and general 
site activities. 


- 3 2 5 1 1  


 Best practice noise and vibration control 
measures are to be used to limit the noise 
exposure of the construction workers. 


 The labour accommodation should be located as 
far as possible away from the construction site 
within the allocated area. The laydown areas 
should be located between the site and the 
accommodation in order to act as a buffer zone.  


 A programme of construction noise and vibration 
monitoring must be undertaken throughout the 
construction phases and especially during 
phases likely to generate high levels of vibration 
at sensitive buildings. 


 Diesel engine vehicles and compression 
equipment will be equipped with effective 
silencers.  


 


Operational 
Phase 


Noise levels at the façade of the permanent 
worker accommodation are predicted to be 
60-65 dB(A) as a worst case, in the event 
that the accommodation is on site, which 
exceeds IFC Guidelines for residential 
properties. 


- 3 3 5 1 5  


 The workers accommodation must either be 
located off-site or must be constructed with high 
performance acoustic double glazing to provide 
suitable internal noise environments to allow for 
reasonable recreation and sleep. 
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Operational 
Phase 


Noise emissions from the IPP plant are 
likely to exceed the existing ambient noise 
levels to a distance of 2km from the site 
boundary. Any future potential residential 
development within this distance of the site 
would be liable to general noise complaints. 


- 3 2 5 1 5  


 Given the isolation of the site and the very 
small probability that any residential 
development is likely to occur near the site, this 
is not regarded to be a significant impact.  


 Despite the above, International Best Practice 
recommends that equipment must be restricted 
to specific values by a combination of purchase 
specifications for potentially noisy equipment, 
noise insulation in areas that require it, proper 
ear protection in those areas which naturally 
have high decibel ranges associated with them, 
and, once construction is complete, full noise 
attenuation walls will be in evidence. 
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WASTE MANAGEMENT 


Construction 
Phase 


Impacts relating to increased pressure on 
local landfill and other local waste facilities 
due to the disposal of (potentially 
contaminated) excavated land from the 
Project site. 


- 2 2 5 3 3  


 It is anticipated that the majority of excavated 
material will require off-site disposal. Due to the 
likely presence of contaminants the excavated 
material must be tested prior to off site removal 
and disposed of to an appropriate hazardous 
waste facility. 


 


Construction 
Phase 


Generation of raw material waste from the 
construction of buildings and plant 
infrastructure which may require off site 
disposal. Additionally, waste generation will 
be increased due to the high number of 
construction workers to be employed at the 
Project site. 


- 3 2 2 3 3  


 Within the CEMP, recommendations have been 
set out detailing requirements for the 
identification of the types and quantities of 
waste that can be minimised or effectively 
segregated for recycling/re-use and the 
materials that require disposal to landfill.  


 Encouraging waste minimisation practices 
during the construction process and 
segregating waste streams for re-use and 
recycling. 


 


Construction 
Phase 


The poor storage of construction materials 
on-site may result in the potential wastage 
of large volumes of raw materials. 
 


- 2 2 2 3 3  


 Good working practices are encouraged on-site 
within the CEMP, particularly in relation to the 
storage and disposal of waste materials.  


 All on-site workers should be aware of the 
location of storage areas and the requirements 
of such areas. Good working practices will also 
be encouraged as a means of minimising waste 
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Construction 
Phase 


The potential impact from the off-site 
movement and disposal of waste, either to 
an appropriate landfill site or to a recycling 
centre, may result in increased traffic 
movements. 


- 2 2 2 3 3 
 
 


 Efficient planning of material deliveries to the 
site by local contractors and subcontractors; 


 Effective handling and storage of delivered 
materials to prevent loss or damage through 
exposure to the weather, mud and on-site 
vehicles; 


 According to “Duty of Care” best practices all 
consignments of waste for disposal should be 
recorded, and the type, destination and name of 
the carrier should be specified; 


 The transport of wastes from the site should be 
scheduled to minimise journeys during peak 
traffic times. The minimisation of collection 
frequency is also important; however this will 
depend on storage space availability at the 
development construction site. 
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Operational  
Phase 
 


The generation of waste streams during the 
operational phase of the development. 
 


- 2 2 3 2 3  


 Ensuring compliance with national and 
international best practice guidance; 


 Encouraging opportunities to minimise waste; 


 Providing good on-site storage practices; 


 Providing suitable waste receptacles for the 
segregation of waste streams for recycling and 
general waste for disposal to landfill; 


 Provision of adequate storage facilities and 
transport arrangements for any hazardous 
waste streams generated; 


 Dedicated personnel responsible for waste 
management issues; and 


 Adherence to the HHI Waste Management 
Procedure. 
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TERRESTRIAL ECOLOGY 


Construction 
Phase 


Site clearance and grading will impact on 
certain habitats present within the site. 
Potential contamination, general human 
activity and sand erosion may all contribute 
to the disturbance of flora and fauna 
present on site. 


- 1 2 2 1 5  


 Best practice measures should be employed 
such as translocation of any Dhub lizards 
identified on site, retaining the top layer of soil 
for back spreading to allow seed germination, 
control of wastes generated by the site and 
restricting unnecessary movement of 
construction machinery and adequate sheeting 
of vehicles containing friable materials. 


 
 


Operational 
Phase 


The proposed landscaping associated with 
the site office areas may provide a refuge 
for invertebrates and birds and result in an 
increase in biodiversity of the site 


+ 1 1 3 1 5  


 Any landscape plantings should be designed to 
provide some ecological benefit in attracting bird 
and insect species.  


 Native species should be favoured over exotic 
species. 


 Where practicable, naturally growing vegetation 
within the fence-line should be protected and/or 
encouraged; 
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SOCIO ECONOMIC 


Construction 
Phase 


Nuisance to the small camel camps located 
to the north and south of the site due to 
increased dust, noise, emissions, traffic etc. 


- 2 2 4 1 3 
 
 


 Construction activities undertaken for the 
proposed IPP will be managed in such a way as 
to minimise construction impacts through the 
CEMP and allow nearby settlements to comment 
on any concerns that they may have, throughout 
the construction phase. The CEMP will also 
identify methods by which these concerns may 
be addressed. 


 


Construction 
Phase 


Public health risk due to the large number 
of workers to be employed in the 
construction of the facility. 


- 2 2 4 1 3 
 
 


 The development of a Health and Safety and 
Environmental Policy, such as the HHI 
Construction Safety Plan, would provide detailed 
health and safety guidelines for staff, personnel 
and sub-contractors, including personal safety, 
site conduct, security, site safety zoning and 
emergency procedures; 


 Adherence to IFC/EBRD Guidance Note: 
Workers Accommodation: Processes and 
Standards. 


 Adequate medical facilities will be made 
available for construction workers. 


 


Construction 
Phase 


Indirect employment opportunities for 
various support service providers including 
guards, cleaner etc. 


+ 2 2 4 3 3 
 
 


 The procurement of local goods and services 
should be built into the tender processes.  
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Construction 
Phase 


Influx of professional workers into the area 
will result in economic opportunities and 
rewards for the local population. 


+ 2 2 4 3 3 
 
 


 Local recruitment should be done wherever 
possible to enhance this positive impact.  


Construction 
Phase 


The influx of professional workers may case 
some social and cultural tensions in the 
community. 


- 2 2 3 1 3  


 Ensure staff are provided with cultural 
sensitivity training to minimise the possibility of 
such tensions arising and ensure that there is a 
proper grievance and/or complaints system in 
place where members of the community may 
raise these type of issues with the Project 
Company. 


 


Operational 
Phase 


 
 
Detrimental impacts upon the nearby 
farming and camp operations due to 
increased noise, emissions, traffic and 
increased levels of activity. 
 
 


- 1 2 3 1 5  


 Local farmers/residents of the camps will be 
able to consult directly with the plant operators, 
via the nominated Environmental Co-ordinator 
(as appointed by the EPC), and to raise any 
concerns and/or grievances. Such issues are to 
be addressed within a clearly defined 
procedural context. 


 


Operational 
Phase 


The influx of professional workers, 
labourers, and other staff members into the 
area will generate economic opportunities 
and rewards for the local population of 
Dhurma, enhancing social and economic 
development. 


+ 3 2 4 3 5  
 Local recruitment should be done wherever 


possible to enhance this positive impact.  
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Operational 
Phase 


Indirect opportunities for various support 
service providers including guards, 
cleaners, catering and other site 
management will provide employment and 
a further source of income for these 
services. 


+ 3 2 4 3 5 
 
 


 The procurement of local goods and services 
should be built into the tender processes.  


Operational 
Phase 


Wealth creation for local people enhancing 
social and economic development with the 
associated additional resources. 


+ 3 2 4 3 5 
 
 


 The procurement of local goods and services 
should be built into the tender processes.  


Operational 
Phase 


The production of a secure supply of power 
for Dhurma and surrounding areas will 
contribute to the further development of the 
area. 


+ 3 2 4 3 5 
 
 


 No mitigation measures are considered 
necessary.  


Operational 
Phase 


The proposed IPP could potentially cause 
dissatisfaction with local people due to 
unfulfilled expectations or unaddressed 
concerns. 


- 2 2 2 1 5 
 
 


 Residents of nearby camps will be able to air 
any concerns through the grievance protocol.  
This will allow them to consult directly with the 
plant operators, via the nominated 
environmental co-ordinator (as appointed by the 
EPC), and to raise any concerns and/or 
grievances.  
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TRANSPORT AND INFRASTRUCTURE 


Construction 
Phase 


The transportation of materials to and from 
the site during the construction phase 
together with the removal of waste will 
represent an increase over normal traffic 
levels on the local roads 
 


- 1 1 3 3 3 
 
 


 Implementation of the Traffic Plan will ensure 
careful management with all Project related 
journeys and associated impacts upon the local 
road network e.g. management of delivery 
schedules etc. 


 Construction materials and/or plant delivered by 
road should be scheduled in order to avoid peak 
hours in the area.   


 


Construction 
Phase 


Transportation of workers to and from the 
Project site will result in an increase in 
traffic levels within the local road network. 


- 1 1 1 1 3 
 
 


 As the majority of workers will be housed on site, 
this will significantly reduce the number of 
vehicle movements required during the 
construction phase.  


 


Construction 
Phase 


A significant increase in heavy vehicle 
movements could affect the ground due to 
compaction, potentially damaging 
underground services and/or damage and 
affect the quality of the existing road 
network. 


- 1 1 3 3 3 


 
 
 


 Roads frequently used for the Project should be 
designed to incorporate sufficient width and load 


 
 


Operational 
Phase 


The impact associated with personnel 
travelling to and from the site. - 2 1 2 3 5 


 
 


 If practical, buses should be provided for the 
transportation of the workers to and from the site 
in order to minimise the use of individual 
vehicles and subsequently the potential for 
congestion of local roads and vehicular 
emissions.   
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Operational 
Phase 


Contamination/spill events during 
transportation on and off site of hazardous 
materials such as ASL and HRSG chemical 
cleaning wastewater. 


- 2 2 3 3 5 
 
 


 The transport of any waste that could represent 
a hazard to the environment will be undertaken 
according to an agreed procedure to minimise 
the risk of accidental spillage. 
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LANDSCAPE AND VISUAL 


Construction 
Phase 


During the construction phase, plant and 
equipment, including large cranes, will be 
present on the site. 


- 1 1 5 1 3  
 It is not considered that any mitigation 


measures will be required.   


Operational  
Phase 


The proposed IPP will be visible during the 
operational phase, since the facility is 
expected to cover an area of approximately 
2.0 km by 1.3 km 


- 1 1 5 1 5  


 The surrounding area is a remote and isolated 
desert landscape. It is considered that the visual 
impact on the areas will be minimal and no 
mitigation will be required; 


 It is proposed within the Landscaping Plan (ref: 
PP11-IPP-CV-100 Rev. A) that a grassed area 
featuring a number of palm trees will be located 
adjacent to the administrative buildings within 
the facility.  This landscaping or the internal 
areas will result in a small improvement to the 
visual perception of this administrative area. 
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CULTURAL HERITAGE AND ARCHAEOLOGY 


Construction & 
Operational 
Phase 
Phase 


Given that the proposed site is located in a 
barren flat gravel/sand plain, and due to the 
lack of any above ground features it is 
thought unlikely that any archaeological 
and/or cultural remains and artefacts exist 
on the site.  


- 1 1 1 1 1  


 Should any potential artefacts and/or resources 
be discovered at any time, now or in the future, it 
is beholden on all responsible parties to ensure 
that works are curtailed immediately and experts 
consulted. Additionally, it is recommended that 
an ‘archaeological watching brief’ is undertaken 
during the relevant stages of the development, 
such as during site preparation. 


 


 
 
 
 
 







 
 


Social & Environmental Assessment 


12361119 


Riyadh Independent Power Project 


Kingdom of Saudi Arabia


173


 


17 Conclusions and Recommendations 


This SEA Report details the social and environmental impacts related to the proposed Riyadh IPP that would be 
located 125 km west of Riyadh in KSA. 


The assessment set out in this report has been compiled taking into account the following local and international 
guidelines and standards: 


 The General Environmental Regulations (2001) for the Kingdom of Saudi Arabia; 


 The IFC and World Bank Requirements (including the IFC Performance Standards); and 


International best practice.   


 


This report has identified and assessed the following impacts related to the construction and operational phases of the 
project: 


 Air quality; 


 Water resources and wastewater; 


 Soils and geology; 


 Noise and Vibration; 


 Solid and hazardous waste management; 


 Socio-economic issues; 


 Terrestrial ecology; 


 Traffic and transportation; 


 Landscape and visual; and 


 Cultural and archaeology. 


 


The key findings of this SEA Report are as follows:   


1. There are no primary environmental or social issues on the project, all the impacts can be considered 
secondary in nature and extent; 


2. There are no critical-level environmental or social impacts or fatal flaws in the project proposals that would 
suggest that the project should not proceed. It is, however, acknowledged that the final decision and approval 
for the project lies with PME and the international financial agencies; 


3. Mitigation measures must be implemented in accordance with the CEMP as these have a material impact on 
the significance ratings outlined in Chapter 5 of this report. 


4. An OEMP should be compiled in advance of the operational phase of the project to ensure continual 
improvement in the environmental and social performance of the Riyadh IPP. 
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In addition, WSP recommends the following: 


 Continuous emission monitoring must be implemented to monitor the air quality performance of the plant;  


 The reverse osmosis brine evaporation pond must be a properly engineered and lined facility to prevent soil and 
groundwater contamination over the lifespan of the plant; 


 An asbestos survey should be undertaken on structures on site to determine whether there is any risk to 
construction workers during the construction phase; 


 Any localised soil contamination (from defunct filling areas) must be remediated prior to the commencement of the  
construction phase; 


 The permanent worker accommodation must either be located off-site or constructed with high performance 
acoustic double glazing to provide a suitable internal noise environment during the operational phase; 


 Periodic noise monitoring should be undertaken during the construction and operational phases to ensure that 
permissible noise levels are maintained; 


 The project has the potential to result in a number of significant, positive social and economic impacts, including:   


- A boost to the local labour market 


- Job opportunities in Dhurma e.g. support staff, professionals and possibly labour 


- Support to the local supply chain through the procurement of local goods and services etc. 


- Secure power supply for the region.  


The procurement and tendering processes of the Engineering, Procurement and Construction Contractor and 
project Company must, wherever possible, enhance these benefits and encourage local economic opportunities. 


 Appropriate community engagement measures and/or programmes should be implemented during the operational 
phase to ensure that open communication is encouraged and formal grievance procedures are maintained; and 


 Landscaping in-and-around the site should, where possible, enhance the landscape and amenity value of the area.  
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Executive Summary 


WSP Environment and Energy (Middle East) Limited (hereinafter referred to as WSP) has been commissioned by 
GDF Suez Energy and Aljomaih Holding Co. Ltd. (the ‘Client’), to develop a Construction Environmental Management 
Plan (CEMP) for the proposed Riyadh Independent Power Plant and associated infrastructure (‘the Project’), situated 
in the Kingdom of Saudi Arabia. 


Hyundai Heavy Industry (hereinafter referred to as HHI) are the lead Engineering, Procurement and Construction 
(EPC) contractor with responsibility to manage health and safety, environmental and social issues with affected 
communities and workers in the proposed scheme.  


This CEMP details environmental and social mitigation measures and associated monitoring activities which need to 
be implemented during the construction phase of the Project. In addition, the CEMP provides a logical extension of 
the Social and Environmental Impact Assessment (SEA) and ensures that recommendations contained within the 
SEA are implemented by the construction contractor and sub-contractors, assuring, therefore, that the Project does 
not deviate from the environmental and social profile that formed the basis of this document.  


The CEMP serves simultaneously to ensure that requirements of the Presidency of Meteorology and Environment 
(PME), of the International Finance Corporation (IFC) (including the Equator Principles), and of the Export-Import 
Bank of the United States of America (Ex-Im) (Environmental Procedures and Guidelines), are met, and serves as a 
clear and auditable indication as to how such requirements are implemented during the construction phase of the 
Project. 


 


For ease of reference and implementation, the CEMP is divided into three parts: 


Part I: Overview 


Part II: Environmental Management System Procedures (EMSP); 


Part III: Environmental Control Plans (ECP), including monitoring activities. 


 


Lastly, it should be remembered that the CEMP is an organic, live, document, and will require constant review and 
updating during the construction phase of the Project. 
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1 Introduction 


1.1 INTRODUCTION TO RIYADH IPP  


The Saudi Electricity Company (SEC) proposes to develop a new Greenfield power plant on a ‘build-own-operate’ 
(BOO) basis. The Riyadh IPP will be a ‘combined cycle’ power plant based on natural gas firing. Based on the Project 
demands, the Riyadh IPP shall comprise all facilities necessary for the following net power generation requirements: 


Construction of the plant (and associated facilities) is scheduled to begin no later than May 2010 with the Early Power 
Commercial Operation Date, Initial Commercial Operation Date (ICOD) and the Project Commercial Operation Date 
(PCOD) scheduled as shown in Table 1 below. 


 
Table 1.  Key project dates 


  Power Export Primary Fuel 


Early Power COD 01 May 2012 614.7 MW Gas 


ICOD 15 October 2012 787.7 MW Gas 


PCOD 20 March 2013 1729 MW* Gas 


*PCOD under the EPC contract. The PCOD under the PPA may be on 1 May 2013 with a third early power period (with 


1729 MW Net Dependable Capacity) running from 20 March to 1 May 2013 


 


The Project Company (Dhuruma Electricity Company) will be in charge of developing, financing, owning the Project. 
The Project Company will be owned 50% by SEC and 50% by a consortium of GdF Suez Energy and Aljomaih. The 
Project Co is also responsible for the Electrical Special Facilities (ESF) 


The plant will receive natural gas from the Saudi Aramco east-west high pressure gas transmission pipeline. The 
Project Company will be responsible for the design, construction and commissioning of the Fuel Special Facilities 
(FSF), comprising a new 2 km long buried gas pipe connecting to the Saudi Aramco east-west pipeline. The ESF and 
FSF will be transferred to SEC at the latest prior to Early COD. ASL will be delivered to the facility by trucks.  


Hyundai Heavy Industry (hereinafter referred to as HHI) are the lead Engineering Procurement and Construction 
(EPC) contractor with responsibility to manage health and safety, environmental and social issues with workers during 
the construction phase of the proposed scheme.  


 


1.2 PURPOSE OF THE CEMP 


The purpose of the CEMP is to ensure that the environmental and social issues are properly considered during the 
construction phase of the Project, and that negative impacts are minimised or prevented and positive impacts 
enhanced. 


The CEMP simultaneously provides a logical extension of the Social and Environmental Impact Assessment (SEA) 
and ensures that recommendations contained within the SEA are implemented, assuring that the Project does not 
deviate from the environmental and social profile that formed the basis of this document. 


In a similar vein, the CEMP serves to ensure that requirements of the IFC Operational Standards, the Equator 
Principles, Export-Import Bank of the United States of America (Ex-Im) Environmental Procedures and Guidelines, are 
also met and serve as a clear and auditable indication as to how those requirements are implemented during the 
construction phase. 
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The CEMP captures standards applicable to the Project against which the effectiveness of management of each 
impact is measured and pertinent mitigation measures provided, describing the specific and detailed methods 
including monitoring plans and records management that will be used to comply with the listed standards. 


The CEMP is a dynamic document, which will be reviewed, revised or updated as required during the construction 
phase of the Project. However, the CEMP is also required to be a specific Environmental Management Plan and aims 
to provide the appropriate level of specifics for the current stage in the Project life-cycle. 


The primary objective of the CEMP is to provide clear direction on the requirements of the EPC Contractor and all 
subcontractors in the conduct of their activities: each requirement is measurable and enforceable, hence any non-
compliance can be identified and addressed swiftly. 


The objectives of the CEMP are defined as follows: 


 Prescribe an overall Riyadh IPP management structure with clearly defined accountabilities and responsibilities; 


 Ensure an environmental management structure responsible for implementing the relevant measures of the 
CEMP;  


 Ensure adequate and relevant environmental induction training for all contractors and subcontractors (including 
construction workers); 


 Incorporate Emergency Planning into the management system;  


 Stipulate a programme of deliverables, meetings, audits, communication protocols and reporting requirements to 
monitor and manage the construction works; 


 Define objectives and targets for environmental and social management on the construction activities (these 
objectives and targets are captured in the detailed Environmental Control Plans); 


 Implement Mitigation Measures and Monitoring Programmes; 


 Prescribe a mechanism for recording and reporting environmental and social concerns, improvement, complaints 
or incidents; 


 Define the communications protocols for liaison with local communities and regulatory authorities on 
environmental and social matters;  


 Ensure compliance with all regulatory requirements in environmental matters and with all IFC operational 
standards, and Ex-Im Environmental Guidelines and Procedures; 


 Stipulate a mechanism for periodical review for the CEMP;  


 


1.3 INTERNATIONAL STANDARDS FOR ORGANISATION: ISO 14001 MODEL 


One of the most widely used environmental management systems, developed by the International Standards 
Organization (ISO), is the ISO14001 standard for environmental management of activities. The standard provides a 
logical framework within which to prepare the CEMP and subsequent formal EMS (if applicable). The structure of a 
typical EMS certified to ISO 14001 is shown in Figure 1 overleaf. 
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Figure 1:  ISO 14001 Structure 
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2 Project Overview and CEMP Structure 


2.1 PROJECT OVERVIEW 


The Riyadh IPP shall be a ‘combined cycle’ power plant based on natural gas firing with a total net capacity of 1,729 
MW (Mega Watts).  The proposed site lies approximately 125 km to the west of the city of Riyadh, capital of the 
Kingdom of Saudi Arabia, as illustrated by Figure 2. 


 


 


 


Project site


Riyadh


Dhruma 


 


Figure 2:  Site Location 
 


The tentative plant layout is shown in Figure 3. The allocated area is approximately 2.0 km by 1.3 km.  


 


 


Figure 3:  Proposed Site Layout 
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2.2 CONSTRUCTION PHASING 


Table 2 (below) sets out the proposed construction phasing dates for the proposed Riyadh IPP Project, as illustrated 
by the Master Schedule for Riyadh IPP Project (Appendix A). 


Table 2:  Construction Phasing 


Activity Description Start Date Finish Date 


1. Owner’s Milestones 


   Early Power Operation Date 01/05/2012 30/09/2012 


   Initial Commercial Operation Date  15/10/2012 


   Project Commercial Operation Date  20/03/2013 


2. Site Preparation 


   Site Preparation & Access Road 01/06/2010 30/11/2010 


   Temporary offices & site offices 01/06/2010 30/12/2010 


3. Civil Works 


   Site Grading & Levelling 01/06/2010 30/11/2010 


   Foundation Work 01/08/2010 15/09/2011 


   Utility Work 19/05/2011 30/11/2012 


   Drainage Work 16/06/2011 15/11/2012 


   Paving Work 16/06/2011 15/11/2012 


   Fencing & Gate Work 17/12/2011 15/11/2012 


4. Building Works 01/03/2010 16/10/2011 


5. Major Equipment 


   Gas Turbines (#1 - #4) 01/03/2010 30/04/2012 


   HRSG (#1 - #4) 01/04/2010 31/10/2012 


   HRSG (#5 - #7) 01/04/2010 30/05/2012 


   Steam Turbine Generators (#1) 01/03/2010 19/03/2013 


   Steam Turbine Generators (#2) 01/03/2010 14/10/2012 


6. BOP Equipment for Early Power 01/04/2010 30/08/2012 


7. BOP Equipment for Combined 
Cycle Plant 


01/06/2010 30/06/2012 


8. Electrical and I & C System 01/04/2010 30/06/2012 


9. Plant Control System 01/06/2010 30/10/2012 
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2.3 CONSTRUCTION ACTIVITIES 


Activities, associated with the execution of the Master Schedule for Riyadh IPP Project (Appendix A), undertaken 
during the construction phase of the Project will have the potential to adversely impact on the environment, health and 
safety and social components of the Project including workers and potentially local communities.   


A summary of the construction activities are provided below: 


 Operation and movement of construction activities; 


 Demolition of the existing infrastructure; 


 Site preparation; 


 Grading; 


 Excavation; 


 Filling; 


 Piling; 


 Concrete work; 


 Cutting and welding; 


 Construction solid waste collection and disposal; 


 Landscaping; 


 Spoil material generation and management; 


 Managing stockpiles; 


 Construction and use of temporary access roads; 


 Installation of warning signage; 


 Construction workforce and associated provision; 


 Provision and operation of water washing and toilet facilities; 


 Managing construction sites and camp sites; 


 Domestic solid waste collection and disposal; 


 Handling and disposal of contaminated wastewater; 


 Handling, storage and disposal of hazardous material; 


 Ongoing consultation with affected parties; 


 Refuelling of construction vehicles and machinery; 


 Storage handling and use of materials at construction sites; 


 Storage of flammable materials; 


 Transportation of hazardous materials; and 


 Use of generators. 
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2.4 MANPOWER 


In order to carry out the extensive work required to complete the construction activities, the EPC contractor is expect 
to involve a total work force of approximately 4 500 workers during the peak construction activities as illustrated by 
Figure 4. 


Working hours will be set according to the applicable labour laws of Saudi Arabia. 
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Figure 4:  Workforce during the construction phase of the Project. 
 


2.5 CEMP STRUCTURE 


2.5.1 Overall Structure 


Environmental Management System Procedures (EMSPs) and Environmental Control Plans (ECPs) have been 
developed to respectively:  


 Provide a formal environmental management system during the construction phase; and 


 Address specific adverse environmental impacts associated with some of the construction activities. 


A schedule of the EMSPs and ECPs is presented in Table 3 and Table 4, where each Procedure and Plan has a 
unique designation number, beginning respectively with EMSP and ECP and a two digit number. 
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Table 3:  Environmental Management System Procedures Schedule 


Environmental Management System Procedures 
 


EMSP No. 


EPC Management Structure EMSP01 


Environmental Impacts Procedure EMSP02 


Induction and Training Procedure EMSP03 


Environmental Incident Procedure EMSP04 


CEMP Compliance Procedure EMSP05 


Non-Conformances Management Procedure EMSP06 


Complaints Management Procedure EMSP07 


Management Review EMSP08 


 
Table 4:  Environmental Control Plans Schedule 


Environmental Control Plans 
 


ECP No. 


Air Quality ECP01 


Soil and Water Contamination ECP02 


Waste Management ECP03 


Noise Management ECP04 


Traffic and Transportation Management ECP05 


Construction Workers Welfare Management ECP06 


Local Communities Management ECP07 


Terrestrial Ecology Management ECP08 


Archaeology Management ECP09 


Landscape and Visual Management ECP010 


 


2.5.2 Environmental Impact Procedure 


An assessment of construction activities was conducted to determine the significant environmental aspects and 
resulting impacts, taking into consideration normal, abnormal and emergency operation, together with the location of 
the sensitive receptors identified during the site reconnaissance. The environmental aspects were determined and 
ranked based on the methodology set out in EMSP 02: “Environmental Impacts Procedure”, which is consistent with 
the ISO 14001:2004 Standard for Environmental Management Systems. 


Each contractor and sub-contractor will be required to undertake their own review of the Environmental Aspect 
Register, which includes the potential environmental impacts of the Project during the construction phase (as 
presented in Appendix B). This sets out the construction activities where mitigation, as set out within this CEMP, 
should be implemented. They will also be required to use the same approach provided in this CEMP to determine the 
significance of any new aspects and impacts resulting from a new construction activity if the methodology differs 
significantly from what has been assumed in advance of the appointment of the principal contractor. This will therefore 
identify any additional environmental aspects and impacts which would need to require additional mitigation 
measures. 
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2.5.3 Training and Induction Procedure 


Competence, training and awareness are critical to the effective implementation of the CEMP, and therefore 
personnel such as site workers, specialist sub-contractors, delivery drivers etc. would at the very least attend an 
environmental awareness induction course in order to gain an understanding of the environmental aspects and 
associated environmental mitigation measures related to the construction phase of the Riyadh IPP Project. Specialist 
environmental training would be required for individuals with specific roles and responsibilities. 


An Induction and Training Procedure is presented in EMSP03 which covers all aspect of training involving those 
personnel and activities likely to have a significant effect on the environment, including: 


 Induction Training for New Site Personnel; 


 Training for Managers; 


 Training for Working with Hazardous Materials; 


 Incident Training; and 


 Toolbox Talks. 


 


2.5.4 Environmental Incident Procedure 


Emergency plans, as described within EMSP04: “Environmental Incident Procedure”, for all foreseeable eventualities 
that pose significant risks to site personnel, local communities and the environment have been developed, which will 
need to be implemented and adequately communicated to all involved parties during the construction phase of the 
Riyadh IPP Project. These emergency plans will be supported by planned simulated training exercises in order to test 
their robustness and practicability. 


 


2.5.5 CEMP Compliance 


The CEMP Compliance Procedure sets out how the compliance of construction activities will be periodically audited 
and inspected through: 


 Daily Inspections: An inspection of their relevant area will be conducted and documented on a daily basis by the 
HSE Subcontractor Representative(s); 


 Weekly Inspections: Weekly inspection of entire site will be conducted and documented by the HHI HSE 
Coordinators  


 Monthly Audits: Monthly audit would be conducted by the HHI HSE Manager; and 


 External Audits: Lending Institutions may request that environmental audits are conducted during the construction 
phase of the Project in order to assess the degree of compliance of Project management, contractors and sub-
contractors against this CEMP. 


 


2.5.6 Non-conformances Management Procedure 


This procedure details the level of nonconformity as: 


 Observation; 


 Non-conformance; and 


 Contract Notice. 
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Any deviations from the CEMP identified by site personnel or other interested parties through formal site inspections, 
audits, visual observations or other mechanisms, would need to be documented, and associated corrective action and 
preventative action implemented by competent individuals in order to mitigate the environmental impacts and to 
prevent re-occurrence. 


 


2.5.7 Complaints Management Procedure 


This Procedure establishes processes and mechanisms in order to effectively address all complaints received by the 
Project management team and construction contractor. It should be noted that this procedure should be implemented 
in parallel with the ECP06 and ECP07. 


 


2.5.8 Environmental Review Procedure 


A review of the CEMP is required to ensure continual improvement, suitability and effectiveness of the CEMP and to 
review the actual performance of the CEMP. 


 


2.5.9 Environmental Control Plans 


Environmental Control plans detail mitigation measures which must be implemented during the construction phase of 
the Riyadh IPP Project in order to minimise potential environmental and social impacts, and encompasses, as a 
minimum, all mitigation measures discussed within the SEA. Typically the structure of an ECP is a follow: 


1) Environmental Impacts 


2) Responsibilities 


3) IFC Guidelines 


4) Standards 


5) Environmental or Social Issue(s) 


a. Objective 


b. Target 


c. Responsibilities 


d. Mitigation measures 


e. Monitoring Activities 


f. Reporting 


g. Records Management 
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3 Standards 


3.1 NATIONAL REGULATIONS 


The Kingdom has a suite of laws which aim to protect the environment, fauna and flora from wilful damage or 
destruction. Some infringements carry custodial sentences, others a fine. Several of these laws are embodied in the 
Basis Law of 1992, commonly referred to as the ‘Constitution’ of Saudi Arabia.  


Article 1 of the Basis Law defines “environment” as man’s surroundings including air, water, land and outer space 
together with all matter, fauna and flora, different forms of energy, physical systems and operations and human 
activities. ‘Environmental Protection’ is taken to mean the preservation of the environment and the prevention and 
curbing of environmental pollution and degradation. 


Article 2 defines the Law’s objectives as:  


1. Preserve, protect and ameliorate the environment and prevent pollution; 


2. Protect public hygiene against the dangers of activities deleterious to the environment; 


3. Conserve, develop and rationalize the use of natural resources; 


4. Make environmental planning an integral part of comprehensive development planning in all industrial, 
agricultural and urban fields, etc.; and 


5. Enhance environmental awareness, instil a sense of individual and collective responsibility for environmental 
protection and improve and encourage national voluntary efforts in this respect. 


Article 2 also requires the Concerned Authority (PME) to undertake such tasks as may protect and prevent 
degradation of the environment, and in particular to: 


6. Review and assess the state of the environment, upgrade monitoring techniques and tools, collect 
information and conduct environmental studies; 


7. Document and publish environmental information; 


8. Prepare, issue, review, develop and interpret environmental protection standards, draft environmental laws 
relevant to its responsibilities; 


9. Ensure compliance by Public Authorities and individuals with environmental laws, standards and criteria, and 
take necessary measure to this end in co-operation and co-ordination with the Competent and Licensing 
Authorities;  


10. Monitor new developments in the domain of environment and environmental management on regional and 
international levels; and 


11. Promote environmental awareness at all levels. 


 


Regulation and protection of the environment in Saudi Arabia is controlled and operated under the jurisdiction of the 
Presidency of Meteorology and Environment (PME). The regulatory requirements and enforcement regime for 
pollution control in the KSA has been significantly strengthened in recent years by the introduction of the “General 
Environmental Regulations and Rules for Implementation in the Kingdom of Saudi Arabia” (GER, 2001). These have 
placed specific requirements and duties on PME to apply environmental law across the whole Kingdom and to 
develop a system of regulation and enforcement.   
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The GER is subdivided into the following three sections:  


 


 General Environmental Law; 


 Rules for Implementation; and 


 Environmental Protection Standards. 


The table below provides a list of relevant environmental legislation in KSA. Further detail will be provided in the 
following sections, where required.   


   
Table 5:  Relevant content of the General Environmental Regulations 


Regulation Title 
 


Sub title (if applicable) Regulator 


General Environmental Regulation 2001 The ‘Act’ in 24 Articles PME 


Rules for Implementation (General 
Environmental Regulation) 2001 


The regulations in 22 Articles PME 


Environmental Protection Standards (Rules 
for Implementation) 2001 


Environmental standards for issue areas PME 


GER Art 3, 4 & 10, 11,  Duties and 
obligations  


Regarding the implementation of these 
regulations 


PME 


GER Art 5 Requirement for EIA  PME 


GER Art 6 Requirement for BAT  PME 


GER Art 7 Education and communication   PME 


GER Art 8 Conservation of Natural 
Resources 


 PME 


GER Art 9 Environmental Disaster Planning   PME 


GER Art 12 Waste management and 
disposal 


 PME / Municipalities 


GER Art 13 Prevention of pollution  PME 


GER Art 14 Hazardous waste management   PME / Municipalities 


GER Art 15 Implementation and timescales  PME 


GER Art 16 Project financing and 
development  


 PME 


GER Art 17, 18, 19, 20 Violations and 
penalties 


Includes grievances and appeals.  PME 


Doc 1409-01 GER Air quality 1982 Ambient air and source standards  PME 


Doc 1409-01 GER Water quality 1982 Ambient and discharge standards to 
environment and wastewater treatment 
works 


PME 


Doc 1409-01 GER Appendix 2 1982 EIA Regulations  PME 


Doc 1423-01 GER Appendix 4 1992 Waste management regulations PME 


 







 
 


Construction Environmental Management Plan 


12361119 


Riyadh Independent Power Project, 


Kingdom of Saudi Arabia


14


 


In addition to the environmental laws, Saudi Arabia has adopted in 2005 the Labour Law (Labour Law, Royal Decree 
No. M/51 (2005)). 


3.2 IFC PERFORMANCE STANDARDS 


The IFC performance standards, in brief, are as follows: 


Performance Standard 1: ‘Social and Environmental Assessment and Management Systems’ (2006) requires 
identification and assessment of the environmental and social impacts in the Project’s area of influence and thereafter 
to avoid, minimise, mitigate or compensate for adverse impacts.  


Performance Standard 2: ‘Labour and Working Conditions’ (2006) has as a main objective to establish, maintain and 
improve the worker-management relationship by promoting fair treatment, equal opportunities for workers and safe 
working conditions. It also addresses protecting the workforce by addressing child labour and forced labour and 
promotes the health of workers. 


Performance Standard 3: ‘Pollution Prevention and Abatement’ (2006) considers avoiding or minimising pollution 
and adverse impact/s on the environment and human health from Project activities. It also deals with reducing 
emissions that contribute to climate change.  


Performance Standard 4: ‘Community Health, Safety and Security’ (2006) requires the avoidance or minimisation of 
risks to, and impacts on, the health and safety of the local community over the Project life cycle and ensures that 
safeguarding of personnel and property is carried out in a legitimate manner. This includes risk from routine and non-
routine circumstances.     


Performance Standard 5: ‘Land Acquisition and Involuntary Resettlement’ (2006) aims to avoid or minimise 
involuntary resettlement. The mitigation of adverse social and economic impacts can be provided with compensation 
for loss of assets at replacement. The disclosure of information is imperative so that stakeholders are fully informed of 
the key issues. 


Performance Standard 6: ‘Biodiversity Conservation and Sustainable Natural Resource Management’ (2006) has as 
a main objective to protect and conserve biodiversity and promote sustainable management and the use of natural 
resources. The adoption of practices that integrate conservation needs and development priorities is a key objective. 


Performance Standard 7: ‘Indigenous Peoples’ (2006). The aim to ensure that the development process fosters full 
respect for the dignity and human rights of indigenous peoples. It aims to avoid adverse impacts of Projects on 
communities of indigenous peoples, establish ongoing relationships throughout the life of the Project, to foster good 
faith and to preserve the culture and practices which the Project finds’. 


Performance Standard 8: ‘Cultural Heritage’ (2006) focuses on protecting cultural heritage from the adverse impacts 
of Project activities and supports its preservation. This includes promoting the equitable sharing of benefits from the 
use of cultural heritage in business activities’. 


 


3.3 REQUIREMENTS OF THE EQUATOR PRINCIPLES  


The following (summarised) principles form the key tenets of the Equator Principles (www.equator-pinciples.com): 


Principle 1:’Review and Categorisation ‘categorises Projects based on the magnitude of its potential social and 
environmental impacts based on due diligence and social screening criteria’. 


Principle 2: ‘Social and Environmental Assessment’. Each borrower has to conduct an SEA to satisfactorily address 
the relevant social and environmental impacts, proposing mitigation and management measures appropriate to the 
Project scale’. 


Principle 3: ‘Applicable Social and Environmental Standards’ assesses the economic standing of the Project base 
country when justification for deviation from the performance standings and Environmental Health and Safety 
Guidelines are being considered’. 
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Principle 4: ‘Action Plan and Management System’ needs to be prepared, with the main objective to describe and 
prioritise the actions needed to implement mitigation measures, corrective actions and monitoring measures. 
Borrowers will build on and maintain the Social Environmental Management System that addresses these issues’. 


Principle 5: ‘Consultation and Disclosure’ aims to ensure that the consultation with affected communities is 
undertaken in a structured and culturally appropriate manner. The process will ensure that the participation by the 
community will be free. Any benefit accrued from such informed consultation and participation shows that the Project 
has adequately incorporated the concerns of affected communities’. 


Principle 6: ‘Grievance Mechanisms’ aims to receive and facilitate resolution of concerns and grievances about the 
Project social and environmental performance raised by individuals or groups from among Project-affected 
communities. The borrower will inform the affected communities about this mechanism and ensure that it addresses 
their concerns promptly and transparently, in a culturally appropriate manner and that it is readily accessible to all 
segments of the affected communities. 


Principle 7:’ Independent review’ requests that an independent social or environmental expert not directly associated 
with the borrower will review the documentation in order to assess Equator Principles compliance. 


Principle 8: ‘Covenants’, the borrower will covenant in financing documentation: 


- To comply with all relevant host country social and environmental laws 


- To provide periodic reports in a format agreed with EPFIs 


- To decommission the facilities where and appropriate in accordance with an agreed decommissioning plan, 


Principle 9: ‘Independent Monitoring and Reporting’ has as a main objective to ensure that ongoing monitoring and 
reporting over the life of the loan is undertaken by an appointed independent environmental and / or social expert. 


Principle 10: ‘EPFI Reporting’ requires that the EPFI reports publicly at least annually about its Equator Principles 
implemented processes and experience, taking into account confidentiality considerations. 


 


3.4 EX-IM BANK ENVIRONMENTAL PROCEDURES AND GUIDELINES 


The Export-Import Bank of the United States of America (Ex-Im) has developed comprehensive environmental 
procedures and guidelines (2008) to be adhered to by applicants. As part of this, applicants are required to provide 
environmental information sufficient to permit the Ex-Im Bank to evaluate the nature and extent of the environmental 
effects of a Project, and the effectiveness of proposed mitigation measures. 


 


3.5 WORLD BANK GUIDELINES AND IFC ENVIRONMENTAL HEALTH AND SAFETY 
GUIDELINES 


IFC Environmental Health and Safety Guidelines, specifically the General EHS Guidelines (2007) and EHS Guidelines 
for Thermal Power (2008), are technical reference documents with general and industry specific examples of Good 
Internal Industry Practice (GIIP). When one or more members of the World Bank group are involved in a Project, 
these EHS Guidelines are applied as required by their respective policies and standards. 
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4 Existing Environment 


The following descriptions and photographs are from a site visit undertaken by WSP Environmental Specialists on the 
27th August 2009. Where relevant, observations were supported by available background information. 


 


4.1 LANDSCAPE AND GEOLOGY 


The site is on gravel/sand plain at an altitude of approximately 690 metres above sea level. The site itself is entirely 
flat and largely devoid of any landscape character or visual amenity. A ridge can be seen a number of kilometres to 
the north and northeast of the site and dunes are present to the southwest.  


 


 


  


Figure 5:  Typical landscape at the Project site 
 
The site lies within the area known as the Arab Formation limestone which is underlain by the Jubaila formation, both 
are carbonate rocks of marine origin and of upper Jurassic age. Arab formation is brown to tan in colour, composed of 
massive layers or thick layers, fractures limestone, with some marly and dolomitic intercalation. 


The residual soil varies from silty sand to silty clay sand with limestone gravel of various sizes. The Arab Formation 
extends down to about 20 to 40 meters which is then underlined by a more compact Jubaila Formation limestone 
rock. This is generally composed of strong, horizontally bedded, light brown to creamy pale or grey dolomite limestone 
with dark grey inclusions. 


 


4.2 LAND USE AND SOCIO-ECONOMIC ENVIRONMENT 


The site itself has no current land use issues. The historical land use was for farming evident by the abandoned farm 
and wheat circles (Figure 6). The closest formal land uses appears to be an active farm comprising of a number of 
fields and silos approximately 13 km away and a mining operation approximately 16 km away.  


To the north of the site are a number of areas currently used for camel ranching. The closest of these is approximately 
400 metres away although the camels may currently be allowed to move across the Project site to forage. It is likely 
that these camel ranching activities are mobile.  
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A small camp is also present south of the site next to the proposed overhead lines (OHL) corridor. The locations of 
each of the key features described above are shown in Figure 3.  


 


  


A  


 


B  
  


Figure 6:  Occupied camps 
 


 
  


  


Figure 7:  Camel ranching activities 
 


4.3 TERRESTRIAL ECOLOGY (FLORA AND FAUNA) 


The site is situated within the WWF ecoregion called “Arabian Desert and East Sahero-Arabian xeric shrublands” 
(www.worldwildlife.org). This is a desert ecoregion which holds relatively little biodiversity. The primary biomes in this 
region are deserts and xeric shrublands. Many species, such as the striped hyena, jackal and honey badger have 
become extinct in this area due to hunting, human encroachment and habitat destruction. Other species have been 
successfully re-introduced, such as the endangered white oryx and the sand gazelle, and are protected at a number 
of reserves. Overgrazing by livestock, off-road driving, and human destruction of habitat are the main threats to this 
desert ecoregion. 


The site itself is on the western side of the Tuwaiq Escarpment, an 800km long narrow limestone plateau upon which 
the capital city Riyadh sits. Comprised entirely of a flat sand and gravel plain, the ecology observed on the site was 
unremarkable. A small number of desert plants were observed, examples of these are shown in Figure 8. A total of 
four plant species were recorded including Citrullus colocynthis (Figure 8 A),   
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Only one species of bird was observed on site. Other observations included the tracks of small rodents and reptiles. 
Camels, possibly from the nearby ranches, were also observed moving across the site.  


 


 


A  


 


B  
  


Figure 8:  Examples of desert plant species observed on site 
 
 


4.4 WATER FEATURES AND WATER SUPPLY 


There are no surface water features present on site. Due to the flat topography of the site, there are also no obvious 
drainage channels. A deep well has been drilled in the southwest corner of the site indicating the potential presence of 
groundwater. This well would have been mined to supply irrigation water for the wheat fields that used to be on site.   


 


4.5 WASTE MANAGEMENT AND POTENTIAL FOR CONTAMINATED LAND 


The area was largely free of waste however, a number of minor potential soil contamination sources were present on 
site. These were mainly associated with fuel oil spillages around decommissioned generator platforms. Examples of 
these including images and are provided in Figure 9.  


It is considered unlikely that groundwater has been affected by any of the spillages due to the small volume of spillage 
and the likely significant depth of the water table.  


 


 


A  


 


B  
  


Figure 9:  Examples of minor hydrocarbon contamination on site 
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4.6 AIR QUALITY 


It is considered likely that the existing air quality on site will be of a high quality due to the absence of any significant 
pollution sources apart natural airborne dust. KSA being a dry desert country, naturally high levels of particulates are 
typically present in air quality samples. A PME 2003 annual air quality monitoring report recorded significant 
exceedances of the annual PM10 standard at eight of nine monitoring stations. The exceedances varied from 19 to 
96% over the annually limit of 80 µg/l; the latter value being recorded at the Riyadh station. Extreme sandstorm 
events are common in this region.  


Existing air quality sensitive receptors near the site include the camel ranching and camp to the south of the Project 
site.  


 


4.7 ENVIRONMENTAL NOISE 


The existing background noise levels are very low. The main (potentially, only,) existing anthropogenic noise source 
are the infrequent vehicle movements along the graded road to the south of the site.  


Existing noise sensitive receptors include the camel ranching and camps to the south and north of the Project site.   


 


4.8 TRANSPORT AND INFRASTRUCTURE 


A graded road currently provides access to the site from the Dhurma-Murat highway. An existing gas pipeline and 
telephone cable run adjacent to this road. No other current infrastructure is currently present on the site.    


 


4.9 CULTURAL AND ARCHAEOLOGICAL 


No features of cultural or archaeological significance were noted during the scoping visit in or near the Project site or 
the tentative routing corridor.  


Please note: The remainder of the CEMP is divided into the following sets of procedures: 


 Environmental Management Systems Procedures (EMSP) [Part II of CEMP]; and 


 Environmental Control Plans (ECP) [Part III of CEMP].  
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Part II: Environmental Management System Procedures 
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1 EMSP 01: Management Structure, Roles and 
Responsibilities 


1.1 RESPONSIBILITIES 


Notwithstanding any of the requirements of this document, the most senior staff member of the Riyadh IPP Project 
team holds the ultimate responsibility for the implementation of this CEMP; in this regard the overall responsibility will 
lie with the Project Company (Project Co.) Construction Manager. The senior staff member may delegate support 
duties to their organisational HSE Manager and other relevant individuals as required, however the over-riding 
responsibility remains unchanged. 


The Project Co. retains ultimate responsibility for the implementation of this CEMP with support duties delegated to 
HHI, and subcontractors as required. 


Every staff member of a contract/consulting company which works on the Riyadh IPP Project has a professional 
obligation to proactively ensure the implementation of this CEMP and that all activities are consistent with the Project 
Co.’s ’s vision of good environmental and social management. 


 


1.2 CONTACTS 


1.2.1 Overall environmental management and technical environmental support of the Riyadh IPP is a cooperative 
function of the Project Co., HHI and sub-contractors. As required by the mitigation measures detailed within the 
Environmental Control Plans, the most senior staff member of each contractor/consulting organisation involved in the 
construction of Riyadh IPP retains responsibility for the implementation of the CEMP and, where applicable, 
subsequent Environmental Management Plans (EMP). Specific functions and support roles can be delegated to the 
contractor/consulting organisations. The names of the most senior staff and the assigned environmental staff for each 
contractor/consulting company commissioned to do work on Riyadh IPP should be recorded as shown in  


1.2.2 Table 6, below: 


 
Table 6:   Contact Details for Riyadh IPP CEMP 


Company Name Position Number Email 


Project Co. To be Confirmed Construction Manager To be confirmed To be confirmed 


HHI Gyu – Tae Kim General Manager +82 (52) 2023296 Gtkim88@hhi.co.uk 


HHI Sang Ryong Lee Deputy General Manager +82 (52) 2023309 Crislee@hhi.co.kr 


HHI To be confirmed HHI HSE Manager To be confirmed To be confirmed 


HHI To be confirmed HHI HSE Coordinator To be confirmed To be confirmed 


 To be confirmed HSE Subcontractor To be confirmed To be confirmed 


 
1.3 SITE ORGANISATION CHART 


The general reporting lines within the construction team on environmental and social matters, including the CEMP, are 


illustrated by Figure 10. 
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Figure 10:  Environmental Organisational Chart 


 


1.4 ROLES AND RESPONSIBILITIES 


 
1.4.1 Project Co. HSE Manager 


 Act as the HSE Project Co. representative and main point of contact with regard to environmental and social 
issues; 


 Approve the CEMP, HHI HSE management manual and associated procedures; 


 Approve reports on HSE and social issues provided by HHI; 


 Conduct weekly/monthly meeting with HHI HSE representatives and Project Co. engineers; 


 Manage complaints originating from affected local communities and/or other interested parties; 


 Submit HSE and social regulatory reports to the Presidency of Meteorology and Environment when requested; 


 Actively communicate with local communities through Local Community Forums on a biannual basis or when 
required;  


 Facilitate agreements with the Presidency of Meteorology and Environment, and other interested 
governmental/local agencies and on compensation through the provision of social services, if required; and 


Chief Executive Officer 


Project Co. Construction 
Manager 


Project Co. HSE Manager 


HHI Project Director 


HHI Project Manager 


HHI HSE Manager 


Engineering Manager


Commissioning 
Manager


Procurement Manager


PM (Head Office) 
Department


Project Control Officer


QA/QC Manager 


HHI HSE Coordinator 


HHI HSE Officer 


HHI HSE Team (TBA) 


HSE Subcontractor 
representatives


Project Co. 


HHI 


Subcontractors 







 
 


Construction Environmental Management Plan 


12361119 


Riyadh Independent Power Project, 


Kingdom of Saudi Arabia


23


 


 Close out any complaints originated from affected local communities. 


 


1.4.2 HHI Project Director 


 Ensure resources are provided to prepare and implement the CEMP; 


 Conduct bi-monthly inspection, and identify issues relating to day to day construction activities. 


 Control and monitor actions required by the CEMP; 


 Ensure legal compliance on HSE matters (e.g. waste management licenses, permits, acceptance letters from 
governmental ministries for waste disposal); 


 Monitor HSE subcontractor performance; 


 Report all HSE and social issues, including complaints and grievances from local communities or other interested 
parties to the Project Co. Contract Manager; and 


 Ensure that documented procedures are implemented. 


 


1.4.3 HHI Project Manager 


 Ensure that environmental and social considerations are taken into account during the engineering 
change/construction process, so as to comply with the latest requirements of applicable legislation and continue 
to reduce the environmental and social impacts of the site. 


 


1.4.4 HHI HSE Manager 


 Act as the main of point contact for all HSE and social issues; 


 Conduct site monthly inspection and site patrol, and identify issues relating to day to day construction activities. 


 Prepare, review and update CEMP and other HSE manuals, plans and associated procedures; 


 Conduct weekly meeting with HSE subcontractor representatives and liaise with them to ensure variations to the 
scope or timing of the work that may impact upon the environment, workers, and local communities are 
discussed; 


 Communicate mitigation measures and monitoring plans to all HSE subcontractor representatives through 
induction and training delivery; 


 Manage HSE training delivery, and deliver toolbox talks to HHI workers and HSE subcontractor representatives; 


 Aggregate data from HSE subcontractor representatives in terms of waste recycling / disposal, chemicals 
consumption on site; 


 Conduct HSE monthly audits at the construction site and site camps; 


 Incident / Accident investigation and statistical analysis; and 


 Close out all non-conformances. 


 


1.4.5 HHI HSE Coordinator 


 Conduct site weekly inspections and site patrol, and identify issues relating to day to day construction activities. 


 Report any non conformances to HHI HSE Manager; and 


 Assist HHI HSE manager in the close out of any non-conformances. 
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1.4.6 HHI Procurement Manager 


 Ensuring that, where appropriate, environmental improvements identified through corrective actions, surveillances 
or audits are budgeted for and implemented; and 


 Ensuring that the supplier/contractor tendering process and contractual process minimises any potential 
environmental impacts caused by suppliers and contractors undertaking activities on behalf of the Project Co. 


 


1.4.7 HHI QA/QC Manager 


 Ensuring that the internal audit programme includes a review of implementation and compliance with applicable 
regulations, consents, authorisations, permits and Standards. 


 


1.4.8 HHI HSE Subcontractor Representatives 


 Follow requirements of the CEMP and instructions provided by the HHI Managers and HHI HSE coordinators; 


 Report any HSE and social issues to HHI, including complaints from public and grievances from workers to HHI 
Managers; and 


 Deliver toolbox talks to the workforce, as instructed by the HHI HSE Manager. 


 


1.4.9 Workers 


 Report any HSE and social issues to HSE subcontractor representatives, including complaints from public and 
internal grievances; 


 Follow the requirements of the CEMP and those of the HSE subcontractor representative; and 


 Report any potential environmental issues to the HSE subcontractor representative including spilt oil, excess 
waste, excessive dust generation, and poor working conditions. 


 


1.4.10 Independent Auditors 


 Independent environmental auditors contracted either by the lending bank or the Project Co. will be responsible to 
ensure compliance of all parties to the specific Project requirements. 
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2 EMSP 02: Environmental Impacts Procedure   


2.1 ASSESSMENT OF ENVIRONMENTAL ASPECTS AND IMPACTS 


The following methodology was used to determine and rank the environmental aspects and impacts associated with 
some of the Project construction activities identified in Chapter 2. The definitions of environmental impacts, 
environmental aspects and significant aspects are set below: 


 Environmental Aspect: Any element of Project activities that can interact with the environment. 


 Significant Environmental Aspect: An environmental aspect that can have a significant environmental impact. 


 Environmental Impact: Amy changes to the environment, whether adverse or beneficial, wholly or partially 
resulting from any Project’s environmental aspects. 


 


2.2 RANKING OF ENVIRONMENTAL IMPACTS 


The main construction activities were reviewed and the elements of the activities that could interact with the 
environment were identified as Environmental Aspects. The potential changes to the environment associated with 
these Environmental Aspects were defined as Environmental Impacts. These were ranked in accordance with the 
ranking scheme detailed below. 


The environmental significance of each Environmental Aspect was addressed on the basis of the following 
parameters: 


 Likelihood (L) [1-5]: This is the likelihood or probability of a particular Environment Aspect of a specific activity 
occurring. The likelihood factor is defined in qualitative and quantitative terms in Table 7. 


 Degree of Control (C) [1-3]: This is the degree to which a specific Environmental Aspect of an activity can be 
controlled. The designated degrees of control are set out in Table 8. 


 Severity (S) [1-5]: This is ranking of the severity of an Environmental Impact associated with a specific 
Environmental Aspect of the Activities. The severity factor is defined in qualitative and quantitative terms in Table 
9. 


A numerical ranking (R) was derived for each environmental aspect using the formula:   


 


R=L x C x S 
 
 
 


 


Those aspects with a ranking greater than 15 are considered to be Significant Environmental Aspects and require 
environmental mitigations through the implementation of specific Environmental Control Plan  


Those aspects with a ranking of less than 15 will be considered to be less significant Environmental Aspects and will 
require only (relatively) minor control measures. 


 
 
 
 
 


 


R = L x C x S 
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Table 7:  Likelihood of Occurrence of Environmental Aspect 


Likelihood of Aspect Occurring (L) 


1 Improbable Very rare occurrence 


2 Unlikely Rare occurrence 


3 Infrequent Irregular occurrence 


4 Likely Regular occurrence 


5 Almost certain Daily occurrence 


 
 
 


Table 8:   Degree of Control over Environmental Aspect 


Degree of Control over Environmental Aspect 


1 Normal Aspect is a part of normal operation 


2 Abnormal Aspect will only occur as part of abnormal 
operation 


3 Emergency Aspect will be the result of an accident or 
emergency 


 


The purpose of the control factor is to ensure that high severity impacts from an Emergency (such as large-scale fuel 
oil spill) are not considered insignificant due their likelihood of occurrence. As such, emergency and operating 
conditions are more weighted than Abnormal Operating Conditions, which in turn are more heavily weighted than 
Normal Operating Conditions. This is a valid approach as the degree of control is inversely proportional to the 
likelihood of escalation of an incident (which will ultimately affect the severity of the environmental impact). Definitions 
of Normal, Abnormal and Emergency operating conditions are detailed below: 


 Normal: All activities are carried as planned and in accordance with the method statements. 


 Abnormal: The contractor is required to undertake an activity not covered by their method Statement, e.g.: 
disposal of waste by an alternative temporary route. 


 Emergency: Fire or explosion, major spillage of oil or hazardous substances, extreme weather condition. 
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Table 9:  Severity of Consequences of Environmental Impact 


Severity of Consequences(s) of Environment Impact 


1 Negligible Not capable of measurement 


Nor or trivial harm / nor or trivial breach of legislation / no or trivial business or 
reputation loss / minimal relevance to sensitive receptors 


2 Slight Limited short-term harm / minor breach of legislation or policy / minor business 
loss / minor relevance to sensitive receptors. 


3 Moderate Short term harm / temporary or occasional breach of legislation or policy / 
moderate business loss / moderate relevance to sensitive receptors. 


4 High Potential to alter an important aspect of the environment or have a negative 
impact on the business of the company and highly affect sensitive receptors. 


5 Severe/profound Potential to obliterate previous characteristics of the environment / severe 
breach of legislation or policy / catastrophic business or reputation loss. 


 


2.3 ENVIRONMENTAL ASPECTS AND IMPACTS 


The Environmental Aspect Register, which includes the potential environmental impacts and their ranking is provided 
in Appendix B. This identified the following potentially significant impacts: 


 Air Quality; 


 Soil and water contamination; 


 Waste Management; 


 Noise pollution 


 Local Communities; and 


 Workers Welfare. 


 


2.4 ENVIRONMENTAL CONTROL PLANS 


The following Environmental Control Plans have been developed to mitigate the above environmental impacts: 


 ECP01: Air Quality Management; 


 ECP02: Soil and Water Contamination Management; 


 ECP03: Waste Management; 


 ECP04: Noise Management; 


 ECP05: Traffic Management; 


 ECP06: Construction Workers Welfare Management; 


 ECP07: Local Communities Management; 


 ECP08: Terrestrial Ecology Management; 


 ECP09: Archaeology Management; and 


 ECP10: Landscape and Visual Management. 
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3 EMSP 03:  Induction and Training Procedure 


3.1 SCOPE 


Environmental Training is essential for executing construction work in an environmentally sound fashion during the 
construction phase of the Riyadh IPP Project. This Environmental Management System Procedure covers all aspects 
of training. It will be administered by the HHI HSE Manager and his deputy in relation to the HHI Human Resources 
Department. 


 


3.2 RESPONSIBILITIES 


The Manager the HHI HSE Manager or his deputy will establish the Environmental training programme schedule, and 
will be responsible for: 


 Development of Riyadh IPP Project training materials or the oversight of the preparation of such material by a 
competent person in order to effectively conduct environmental training; 


 Development of an environmental training programme; 


 The preparation and updating of the schedule for environmental training through collation of information from the 
HSE Representative subcontractor; 


 Carrying out environmental training for site personnel in accordance with this procedure; and 


 Retention of training records and submission of training records to the HHI Resources Department. 


All site personnel will be responsible for attending and participating in the scheduled training sessions, as applicable. 


 
3.3 ENVIRONMENTAL INDUCTION TRAINING FOR SITE PERSONNEL 


Awareness and training is critical to the effective implementation of the CEMP and, therefore, all personnel including 
site workers, specialist contractors, drivers etc. shall attend an awareness induction within seven days of starting work 
in order to gain a better understanding of the environmental issues and associated main mitigation measures related 
to the construction phase of the Riyadh IPP Project 


It will be the responsibility of the HHI HSE Manager supported by HHI HSE Coordinator and HSE Subcontractor 
Representatives to ensure that all staff attend this mandatory awareness induction. 


Induction will include at least an overview of the environmental aspects related to the main activities of the Project, 
emergency measures, incident reporting, and an overview of the main Environmental Control Plans and will therefore 
address the following environmental topics set out in Table 10, below. 
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Table 10:  Awareness Induction Content 


Awareness Induction Content 


 Definition of Environment  Duty of Care concept 


 CEMP overview  Hazardous Substances Management 


 Waste Management Procedure  Noise  


 Air Quality (dust)  Terrestrial Ecology 


 Traffic and Transportation  Archaeology and Cultural Heritage 


 Working Rules  Site layout using maps (restricted areas) 


 Emergency Plan  Site Housekeeping 


 Dewatering activities  Incident Reporting Procedure 


 Workers Right  Disciplinary Action 


 


A list of attendees at all Induction training sessions will be taken and up-to-date register of those who have completed 
it will be retained by the HHI HSE Coordinator and HHI Human Resources Department. 


 


3.4 SPECIALIST TRAINING 


Specialist environmental training will be required based on specific requirements of each role and must be arranged 
by the HHI HSE Manager and the HSE Subcontractor Representatives, where relevant.  


For example emergency response training may be mandatory for staff involved in activities that have higher 
environmental risks, including the use of emergency response equipment.  


Specialist training will be given to key personnel among the Project Management Team, Construction Contractor and 
Sub-contractor personnel, with defined EHS responsibilities and may include the following: 


 


3.4.1 Environmental Training for Managers and Team Leaders 


This training will be given to the Subcontractors Managers, Team Leaders and HSE Subcontractor Representatives 
prior to dispatch to site and again upon arrival on site.  


All relevant training materials will be prepared by the HHI HSE Manager or a designated person. 


In addition to the contents of the standard Environmental Induction Training, the environmental items set out in Table 
11 will be specifically highlighted at the Environmental Training for Managers and Team Leaders. 
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Table 11:  Environmental Training for Managers and Team Leaders. 


Training Content 


 Details of Policies (if applicable)  Format and availability of the CEMP 


 Organisation and responsibilities  Necessity of expanding Environmental awareness 


 EMSP04: Environmental Incident Procedure  EMSP05: CEMP Compliance Procedure 


 EMSP06:NC Management Procedure  EMSP07:Complaints Management Procedure 


 ECP01: Air Quality   ECP03: Waste Management 


 ECP02: Contamination Management  ECP04: Noise Monitoring 


 


3.4.2 HSE Training for Working with Hazardous Materials 


Specialist training will be given to all personnel assigned to working with hazardous materials. Such training will be 
delivered by the Construction Environmental Manager before commencing works, and on a periodic basis, and will 
encompass the topics set out in Table 12 


 


Table 12:  Training for Working with Hazardous Materials 


Training Content 


 Chemical and fuel handling  Hot Work 


 Handling or organic solvents  Handling of toxic materials 


 


3.4.3 Environmental Incident Training 


An overview of the Environmental Incident Procedure will be included in the Emergency and Evacuation training to be 
conducted with all employees. 


 


3.5 TOOL BOX TALKS 


Toolbox talks will be provided for all members of the work force during the construction phase of the Project on a 
weekly or fortnightly basis to reinforce the culture of environmental protection as part of the work ethic and will include 
any materials referenced within the Environmental Management System Procedures and Environmental Control 
Plans, including noise, air, soil and water pollution, waste minimisation and waste segregation, spillage containment, 
management of contaminated land and groundwater and other environmental issues specific to the work activity.  


Tool box talks will be normally given by the HSE Subcontractor Representatives, however other personnel with site 
HSE responsibility will also provide assistance as required  


Tool box talks training is a cost effective way to provide targeted information on an environmental issue, for example, 
in relation to a change in procedures, results of an environmental incident investigation, or changes to environmental 
conditions on site. 


 


3.6 TRAINING RECORD 


3.6.1 Training Attendance Sheet 


The training attendance sheet, as illustrated in Appendix C must be completed for all training sessions and includes:  


 Training module name; 
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 Date;  


 Location; 


 Presenter’s name (and company if the presenter is not employed by the contractor); and 


 Trainee’s details: name, company, position and signature. 


  


3.6.2 Training Register 


A Training Register (Appendix C) will be maintained by the Construction Environmental Manager in order to record the 
training attendees by the sub-contractor’s employees. The Training Register will be developed in order to allow the 
training history of any employee to be quickly checked. 
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4 EMSP 04:  Environmental Incident Procedure 


4.1 SCOPE 


It is the nature of major incidents that they are unpredictable and each will present a unique set of challenges. In 
formulating a major incident plan, the task is to have a set of expertise available and to have developed a set of core 
processes to handle the uncertainty and unpredictability of whatever happens. Co-operation between local regulatory 
bodies is a necessity and must be addressed when formulating the plan. 


For this purpose of this procedure, incidents have be classified into different tiers according to their significance: 


 Tier A: Minor; 


 Tier B: Medium; and 


 Tier C: Major (also referred to as an ‘Emergency’). 


 
Table 13:  Environmental Incidents Covered by EMSP04 


Potential Environmental Incidents 


 Oil / Fuel  Chemical 


 Explosion / Fire  Dust / Bulk Powder release 


 Leakage of gaseous substance  Generation of excessive noise 


 Disturbance to habitats  Archaeological finds 


 


4.2 RESPONSIBILITIES 


The HHI HSE Manager will ensure that all HSE Subcontractor Representatives, Team leaders and Site foreman 
are familiar with this procedure. The HHI Project Director together with the Project Co. HSE Manager is 
responsible for ensuring that local authorities are contacted in the event of a Tier C major incident. 


Upon notification of an incident, the HHI HSE Manager and HHI HSE Coordinator are responsible for ensuring 
all response procedures are implemented in accordance with this procedure. 


The HHI Coordinator and the HSE Subcontractor representatives are responsible for ensuring the incident 
response for Tier A incidents are implemented and that the Incident Response Form is completed and 
Corrective Action Plan prepared, signed off and implemented. 


In the event of a Tier B medium incident, the HHI HSE Manager is responsible for ensuring that the incident 
responses are implemented and the Incident Response Form is completed and Corrective Action Plan 
prepared, signed off and implemented.  


In the event of a Tier C major incident the HHI Project Director is responsible for notifying the Project Co. HSE 
Manager who will contact the relevant Authorities. 


It is the responsibility of all site personnel to notify the HSE Subcontractor Representatives of all incidents. 


It is the responsibility of the HHI HSE Manager to ensure that disposal of any hazardous waste generated 
during an environmental incident is undertaken by a PME approved Environmental Service Provider. 
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4.3 INCIDENT CLASSIFICATION 


Upon identification or notification of an incident, it must be categorised, using the definitions in Table 14. 


 


Table 14:  Categorisation of Environmental Incidents 


Tier Definition Example Responsibility 


Tier A Minor Incident 


One that is easily 
brought under control 
and prevented from re-
occurring 


Small, containable spills within the 
site boundary. 


Minor nuisance but controllable and 
preventable from re-occurrence. 


Minimal environmental damage but 
controllable and preventable from 
re-occurrence. 


Following the incident response, the 
Sub-contractor Environmental 
Representative will be responsible for 
notifying the HSE HHI Manager. 


Tier B Medium Incident 


One that will need to be 
brought under control 
and prevented from re-
occurences in 
consultation with the 
HSE HHI Manager 


Un-containable or uncontrollable 
spills within site boundary 


Excessive uncontrollable incidents 
which are likely to cause nuisance 
or when a complaint is received 


Un-rectifiable environmental 
damage and likely to occur 


Following the incident response, the 
HHI HS Manager will be responsible 
for notifying HHI Project Director and 
the Project Co. HSE Manager, and 
local authorities and detailing actions 
to prevent re-occurrence. 


Tier C Major Incident 
(Emergency) 


One which can not be 
controlled by the 
Project or that effects 
local authorities or 
independent parties 


Un-containable or uncontrollable 
spills outside the site boundary or 
which affect local authorities 


Excessive uncontrollable incidents 
which will re-occur to cause danger, 
nuisance numerous complaints or 
significant impact to Organisations 
involved in the Construction phase  


Massive loss of biodiversity at the 
site which will re-occur to cause 
impacts to biodiversity. 


Following the incident response, the 
HHI HSE Manager will in agreement 
with the Project Co. HSE Manager 
and the HHI Project Director be 
responsible for contacting the 
relevant authorities response plans.  
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4.4 GENERAL INCIDENT RESPONSE 


Figure 11 provides an overview of the procedures to be implemented for each incident type identified. 


 


 


 


 


 


  


 


 


 


 


 


 


 


 


Figure 11:  General Incident Procedure 
 


 


4.5  INCIDENT CONTACT DETAILS 


In the event of that an incident is identified, the contact details provided in Table 15:  Contact Details in 
Case of Emergency must be used to inform the appropriate parties and authorities. 


 


Table 15:  Contact Details in Case of Emergency 
Authority Area of Responsibility Emergency Contact Number 


Project Co. HSE Manager Riyadh IPP construction activities To be confirmed 


HHI Project Director Riyadh IPP construction activities To be confirmed 


HHI HSE Manager Riyadh IPP construction activities To be confirmed 


HHI HSE Coordinator Riyadh IPP construction activities To be confirmed 


PME Tier B and Tier C  To be confirmed 


Emergency Services Ambulance / Service To be confirmed 


Civil Defence Fire / Explosion / Tier A To be confirmed 


Riyadh Municipality Tier B and Tier C To be confirmed 


Police Criminal Damage To be confirmed 


Riyadh Museum Archaeology & Heritage To be confirmed 


Police Criminal Damages To be confirmed 


 


Respond to incident 
as detailed in specific 


incident response 
plans 


Respond to incident 
as detailed in specific 


incident response 
plans 


Notify relevant local 
authorities & Respond 


in accordance with 
authorities 


instructions


Tier A 
Minor Incident 


Tier B 
Medium Incident 


Tier C 
Major 


Stop & Notify 
HSE HHI 
Manager 


Stop & Notify 
Project Co. 


HSE Manager 
 


Stop & Notify 
Relevant 


Authorities 
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4.6 SPECIFIC INCIDENT RESPONSE 


Specific Incident response procedures for different type of environmental incidents are provided in the below 
tables. It should be noted that Table 17 does not cover the response to major chemical incidents. Major 
incidents must be dealt with in accordance with the relevant authorities’ requirements, while responses to minor 
incidents will be under the responsibility of the Construction Environmental Manager and Environmental Sub-
contractor Representative(s). To determine these requirements for major incidents the authority must be notified 
immediately and their requirements implemented. 


 


Table 16:  Incident Response Procedure - Oil and Fuel 
STOP   Wear protective clothing. 


 Prevent further release at source. 


 Remove sources of ignition. 


 Prevent access to the site. 


NOTIFY   Categorise Incident and notify responsible party. 


 Tier A: Refer to Notification Process. 


 Tier B: Refer to Notification Process. 


 Tier C: Refer to Emergency contacts. 


CONTAIN  Implement measures described within the relevant Material Safety Data Sheet (MSDS). 


 Use absorbent materials for clean-up, e.g.: sand or pads to absorb excessive materials and 
dispose of within plastic bucket so not to transfer spill. 


 Do not rinse away spills. 


 If spills migrate, create temporary bunds using soil, sandbags or spill kit materials. 


 Any contaminated materials will be considered as Hazardous Waste, and therefore mitigation 
measures described in the ECP03: Contamination Management and ECP02 Waste 
Management must be implemented. 


 If drains are located nearby, install drain seals. 
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Table 17: Incident Response Procedure - Chemical 
STOP  Wear protective clothing. 


 Prevent further release at source. 


 Remove sources of ignition. 


 Prevent access to the site. 


NOTIFY  Categorise Incident and notify responsible party. 


 Tier A: Refer to Notification Process. 


 Tier B: Refer to Notification Process. 


 Tier C: Refer to Emergency contacts. 


CONTAIN  Implement measures described within the relevant Material Safety Data Sheet (MSDS). 


 Use absorbent materials for clean-up, e.g.: sand or pads to absorb excessive materials and 
dispose of within plastic bucket so not to transfer spill. 


 Do not rinse away spills. 


 If a spill is migrating create temporary bund using soil, sandbags or spill kit materials. 


 Any contaminated materials will be considered as Hazardous Waste, and therefore mitigation 
measures described in the ECP02: Contamination Management and ECP03 Waste 
Management will be implemented. 


 If drains are located nearby, install drain seals. 


 


 


Table 18:  Incident Response Procedure - Leakage of Gaseous Substance 
STOP  Identify the source. 


 Prevent further release at source. 


 Provide aeration to area. 


 Remove sources of ignition. 


 Prevent access to the site. 


NOTIFY  Categorise Incident and notify responsible party. 


 Tier A: Refer to Notification Process. 


 Tier B: Refer to Notification Process. 


 Tier C: Refer to Emergency contacts. 


CONTAIN  Implement measures described within the relevant Material Safety Data Sheet (MSDS). 


 If not practicably possible to contain gaseous leak, weather conditions must be checked to 
assess the most likely direction the pollutants will take. If there is a risk (however slight) to 
human health, affected areas and immediate environs must be evacuated. 
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Table 19:  Incident Response Procedure -Release of Excessive Dust / Bulk Powders 
STOP  Identify the source. 


 Prevent further release of dust e.g.: if split pipe, stop transferring dust until pipe is 
replaced/repaired. 


NOTIFY  Categorise Incident and notify responsible party. 


 Tier A: Refer to Notification Process. 


 Tier B: Refer to Notification Process. 


 Tier C: Refer to Emergency contacts. 


CONTAIN  Implement measures described within the relevant Material Safety Data Sheet (MSDS). 


 Under dry conditions, dampen area using a bowser or similar to prevent wind-blown dust 
(unless dry dust can be reclaimed immediately for re-use, by use of specialist equipment. 


 When dampening the dist down, ensure the resulting mixture/run-off does not enter any 
drains or groundwater. 


 Deploy dust suppression bowsers (or roads sweepers in wet conditions) on any hard-surfaces 
affected by dust. 


 Cover materials which are being transported or large exposed stockpiles or relocate exposed 
stockpiles where possible. 


 For more important areas of site, e.g.: site office, promote planting. 


 


 


Table 20:  Incident Response Procedure - Noise 
STOP  Identify the source. 


 Assess the situation and associated noise level. 


 If any complaint has been received, it may be necessary to meet the complainant. 


 Make a judgement of what can be done, if anything, to minimise the noise propagating from 
the site on factors such as remaining duration of the works. 


NOTIFY  Categorise Incident and notify responsible party. 


 Tier A: Refer to Notification Process. 


 Tier B: Refer to Notification Process. 


 Tier C: Refer to Emergency contacts. 


CONTAIN  Initially ensure all plants are maintained, and with correct appliance, to prevent excessive 
noise. 


 Conduct work near sensitive receptors during daytime hours only. 
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Table 21:  Incident Response Procedure - Damage to Habitat or Notable Species 


STOP   Stop work immediately. 


 Cordon affected area to prevent further disturbance. 


NOTIFY   Categorise Incident and notify responsible party. 


 Tier A: Refer to Notification Process. 


 Tier B: Refer to Notification Process. 


 Tier C: Refer to Emergency contacts. 


CONTAIN  Contact HHI HSE Manager to ensure no further disturbance. 


 Project Co. HSE Manager to advise on any temporary restoration to, or protection of, any 
exposed/disturbed habitat or species. 


 Project Co. HSE Manager to advise of notification to appropriate species specialists for 
rescue / advice. 


 
 


Table 22:  Incident Response Procedure - Archaeological Remains 
STOP   Stop work immediately. 


 Cordon affected area to prevent further disturbance. 


NOTIFY   Categorise Incident and notify responsible party. 


 Tier A: Refer to Notification Process. 


 Tier B: Refer to Notification Process. 


 Tier C: Refer to Emergency contacts. 


CONTAIN  Cease works in and around the cordoned off site until receive no objection from Riyadh 
Municipality. 


 Implement response procedure in accordance with Riyadh Municipality / Riyadh Museum. 


 


 


4.7 INCIDENT RESPONSE EQUIPMENT 


The incident response equipment will be inspected by the HHI HSE Manager or his deputy. If any spill equipment is 
missing or is damaged, it must be replaced. 


Material Safety Data Sheets (MSDS) of all chemicals stored on site must be kept with spill response equipment. The 
spills are to be dealt within in accordance with the MSDS requirements. 


Storage containers for contaminated materials will be located in the waste storage area, and labelled and treated as 
hazardous waste. 
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4.8 ENVIRONMENTAL INCIDENT RECORD 


In the event of Tier A, B or C environmental incidents, an Environmental Incident Report Form will be completed 
(Appendix D). 


All parties involved in the Riyadh IPP construction activities are responsible for ensuring that the Environmental 
Incident Form is correctly completed for Tier A and B incidents. The Project Co. HSE Manager is responsible for 
ensuring that the Environmental Incident Form is correctly completed for Tier C incident. 


The Environmental Incident Form includes details on the following: 


 Details of the contractor / sun-contractor / witness responsible for reporting the incident; 


 Date of the incident; 


 Condition on site during the incident; 


 Description of location of the incident; 


 Cause of the incident; 


 Scale of the incident; 


 Potential impacts of the incident; 


 Confirmation environmental control measures have been implemented; 


 Describe non-compliance with reference to the CEMP; 


 Proposed corrective actions to correct the incident and prevent re-occurrence; 


 Person responsible for corrective action; 


 Date the corrective action is to be completed; and 


 Signature upon completion. 


 


Preparation and implementation of corrective action plans is provided in EMSP 06: “Non-Conformances Management 
Procedure”. The corrective action must be signed by the responsible person overseeing its implementation. 


The completed Environment Incident Response Forms will be submitted to the appropriate responsible parties or in 
the event of a Tier B or Tier C incident, to the relevant local authority. 
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5 EMSP 05:  CEMP Compliance Procedure 


5.1 SCOPE 


The purpose of this procedure is to formally set-out the environmental compliance auditing of the activities, as 
documented within this CEMP, which will be periodically inspected and audited with the main aims to: 


 Verify that all Environmental Control Procedures are being adhered to in accordance with this CEMP; 


 Verify the effectiveness of these Environmental Management System Procedures and Environmental Control 
Plans; and 


 Identify any non-conformances and corrective actions that the Contractor and Sub-contractor teams will require to 
comply with the CEMP. 


 
5.2 RESPONSIBILITY 


The HHI HSE Manager will be responsible for facilitating, as far as practicable, any PME inspections and audits 
conducted by other interested parties as required by the Lending Institution. In addition, the HHI HSE Manager will 
undertake monthly audits in order to ensure that construction subcontractors adhere to the CEMP. 


The HHI HSE Coordinator and HSE Subcontractor Representatives will be, respectively, responsible to carry out daily 
and weekly environmental inspections in order to assess the degree of compliance with the CEMP during the 
construction phase of the Project. 


The Project Co. HSE Manager will be responsible for approving and submitting any external environmental audits to 
the PME or the Lending Institutions. 


 


5.3 DAILY AND WEEKLY INTERNAL INSPECTIONS 


A site walkover inspection of the relevant area will be conducted and documented on a daily basis by the HSE 
Subcontractor representatives and on a weekly basis by HHI HSE Coordinator, with the main purpose to ensure 
continued good environmental housekeeping at the site and compliance with the CEMP. 


An Environmental Inspection Record (Appendix E) will be completed during each daily and weekly inspection. These 
will be documented, reviewed and submitted to the HHI HSE Manager. 


 


Table 23:  Areas to be inspected during routine inspections 
Inspection 


 General site housekeeping  Noise 


 Dust and air quality  Soil and water contamination 


 Materials management  Waste management 


 Noise generation  Traffic Management 


 General Housekeeping  Workers Welfare 
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Any observation or non-conformances discovered during the inspection will be addressed as detailed in EMSP 06: 
Non-Conformances Management Procedure. Where dictated by a specific Corrective Action Plan, further elements of 
site environmental performance may be added to the daily Environmental Inspection Record where, for instance, 
there are been a history of non-compliance. 


 


5.4 MONTHLY AUDITS 


Monthly audits of the entire site will be conducted and documented by the HHI HSE Manager. The HHI HSE Manager 
may choose to conduct these with the HSE Subcontractors Representative(s). The purpose of this inspection will be 
to ensure that sub-contractors are complying with the CEMP, are undertaking their daily inspections and actioning any 
correction actions. In addition to a site walkover, the HHI HSE Manager will review documentation and records such 
as waste transfer notes, training attendance records, monitoring data, daily and weekly inspection records, non-
conformances etc. 


An Environmental Inspection Record (Appendix E) will be completed during each inspection. These will be 
documented, reviewed and submitted to the HHI Project Director. 


Any observation or non-conformances discovered during the inspection will be addressed as detailed in EMSP 06: 
Non-Conformances Management Procedure. Where dictated by a specific Corrective Action Plan, further elements of 
site environmental performance may be added to the daily Environmental Inspection Record where, for instance, 
there are been a history of non-compliance. 


 


5.5 BI-MONTHLY AUDITS 


The HHI Project Director and the Project Co. HSE Manager will undertake audits on a two monthly basis, in order to 
ensure that main construction contractor and sub-contractors adhere to the CEMP.  


Any observation or non-conformances discovered during the inspection will be addressed as detailed in EMSP 06: 
Non-Conformances Management Procedure. Where dictated by a specific Corrective Action Plan, further elements of 
site environmental performance may be added to the daily Environmental Inspection Record where, for instance, 
there are been a history of non-compliance. 


 


5.6 EXTERNAL AUDITS 


The Project Co. HSE Manager will be responsible for developing an Audit Programme for external audits. External 
auditors will assess the degree of compliance with the CEMP. All external audits will be conducted by a specialist 
environmental consultant, independent of the EPC contractor and the Project Co. to be audited. 


During the external audit, any incidents or non-conformance will be identified and recorded. These will be addressed 
according to EMSP 06 : Non-Conformances Management Procedure. The external audit will include a review of 
internal inspections, audits and records to the implementation of the CEMP. 


All external audits will be scheduled by the Project Co. HSE Manager and will include the following: 


 Opening meeting: Between the Project Co. HSE Manager, HHI HSE Managers, HHI HSE Coordinator and HSE 
Subcontractor representatives and external auditor in which the auditor will provide an overview of the audit and 
associated scope. The auditor will then explain what contractor resources and personnel will be required during 
the audit. A timeline to complete the audit and assess findings will be agreed. 


 Interview: The auditor will interview specific contractor personnel operating on the site in order to assess their 
compliance with the Environmental Management System Procedures and Environmental Control Plans set out in 
this CEMP. This interview will also act as an opportunity to improve environmental awareness among site 
personnel. 
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 Document review: The auditor will collate and review documentation and records in order to ensure that 
necessary documentation and records are retained in compliance with the relevant EMSPs and ECPs Procedures 
and also to determine the environmental compliance of the site. 


 Site inspection: The auditor will physically inspect the site in order to determine compliance or otherwise with the 
Environmental Control Procedures. 


 Audit Close-out meeting: The audit findings will be presented and discussed during this close-out meeting. This 
will include any observations and non-conformance observed enabling the Contractor to efficiency assess the 
root cause of the non-conformance and develop appropriate corrective measures. 


 Audit report: The results of the audit will be presented to Project Co. HSE Manager in a comprehensive report 
within one week of the audit. 


 Audit follow Up: Following the issue of the audit report the corrective action plans prepared by the HHI HSE 
Manager and will be sent to Project Co. HSE Manager for approval. The auditor will conduct a follow up at the 
next audit to ensure that all actions are satisfactorily closed. 


 


5.7 PME EXTERNAL INSPECTIONS 


Inspection by the PME or other agencies (e.g.: Riyadh Municipality or Civil Defence) may be undertaken at any time to 
assess how effectively the CEMP is being implemented, to identify non-conformances and to recommend corrective 
actions to be taken. To facilitate this, the Project Co. HSE Manager and HHI HSE Manager will provide PME with all 
reasonable access to the Project site and to all relevant environmental documentation and records as requested. 
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6 EMSP 06:  Non-Conformance Management Procedure 


 
6.1 SCOPE 


Overall non-conformances are a deviation from the agreed process which in view of the inspector or auditor or other 
interested parties could lead to a significant environmental impact. Alternatively, environmental issues with no 
significant impacts but repeatedly observed for 2 consecutive days will also be considered a non-conformance. 


This procedure defines the level of severity of non-conformances and the methodology to be adopted in order to 
rectify the issue and prevent re-occurrence. 


 


6.2 RESPONSIBILITIES 


Depending of the severity of the non-conformance, it will be either the responsibility of the Project Co. HSE Manager, 
HHI Project Director, HHI HSE Manager, HHI HSE Coordinator or the HSE Subcontractor Representatives to 
investigate non conformities in order to determine its cause and the appropriate corrective action to be taken in order 
to prevent re-occurrence.  


Specific actions will be assigned to appropriate individuals, who are responsible for completing the corrective action 
within a timescale that reflects the urgency of the situation. 


All non-conformances will be recorded using the Environmental Incident Report form (Appendix D) 


There are several levels at which corrective action can be effected. These are listed and described below. 


 


6.3 OBSERVATIONS 


Observations are likely to be the most frequently used form of corrective action and will be given in response to minor 
transgressions that are evident during routine inspections. Verbal instructions will also be used to create further 
awareness amongst sub-contractors as often transgressions are a function of a lack of awareness. 


The subcontractor must obey instructions through formally recording the actions taken to resolve the matter so that 
the instructions can be successfully closed out and recorded by either the HHI HSE Manager or the HSE 
Subcontractor Environmental Representative. 


Maximum allowable response time will be 2 working days. 


 


6.4 NON-CONFORMANCES 


Written instructions issued by the HHI HSE Manager or the HHI HSE Coordinator will be given following repeated 
non-conformances or transgressions which may have an significant adverse HSE impacts The written instruction will 
indicate the source of the issue and proposed corrective action supported by a preventive action to resolve those 
problems.  The implementation of these solutions will be assessed in a follow up audit and further written instructions 
issued if required. 


Maximum allowable response time will be 4 working days. 
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6.5 CONTRACT NOTICE 


A contract notice reflects the transgression as a potential breach of contract. If there is not an adequate response to a 
contract notice, the next step will be the issue of a penalty fine by the HHI Project Director to the construction 
contractor or the sub-contractor, or to have the contractor / subcontractor removed from the site and the contract 
cancelled. 


Maximum allowable response time will 6 working days. 


 
6.6 NON CONFORMANCES AND ROOT CAUSE 


Following the discovery of a non-conformance, immediate actions will be taken in order to determine the root cause of 
the non conformance. The actions will aim to efficiently mitigate the environmental impact and to reduce the likelihood 
of escalation. Such actions will be taken when there is an immediate threat of a serious impact on the environment. 


 


6.7 NON CONFORMANCES AND CORRECTIVE ACTION PLANS 


Following the determination of the root cause of the non conformance, it will either be the responsibility of the HHI 
HSE Manager, HHI HSE Coordinator Project or the HSE the Subcontractor Representatives to develop a Corrective 
Action Plan. This will identify the non conformance, the location of the non conformance and the actions to be 
implemented. 


Corrective Action Plans will need to be: 


 Specific; 


 Measurable; 


 Achievable; 


 Relevant; and 


 Time-based. 


The HHI HSE Manager will review and approve the Corrective Action Plan. In addition, the HHI HSE Manager will 
maintain a Register of non conformances and Corrective Action Plans so he can monitor and manage overall the 
environmental performance. 
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6.8 NON CONFORMANCES AND RECORDS 


All non-conformances investigated will be recorded and will include the following information, as presented in Table 
24 


 


Table 24:  Non-Conformance Investigation Process 
 


 


 


 
 


Non-Conformance Management Process 


 Location, date, time that the incident occurred, or when incident was first reported to the contractor; 


 Who observed the incident; 


 Description of the incident and description of the activities that were taking place when the incident 
occurred; 


 Name and company details of those involved in the incident; 


 Likely receivers; 


 Immediate actions taken in response to the incident; 


 Corrective action and preventative actions proposed, and the due date and responsibility for these 
actions; 


 Incident close-out date and sign off by the Project or Construction Environmental Manager. 
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7 EMSP 07:  Environmental Complaints Procedure 


 
7.1 SCOPE 


The Environmental Control Procedures define how complaints relating to the environment and social performance of 
the Riyadh IPP Project will be handled. This procedure should be read in conjunction with the ECP06: Local 
Communities and ECP07: Construction Workers Welfare Management. 


 
7.2 RESPONSIBILITY 


The HHI Project Director and the Project Co. HSE Manager will be ultimately responsible for handling complaints from 
local communities relating to the environmental performance of the site and for ensuring appropriate communication 
with interested parties, including the complainant and the PME in relation to all complaints. 


The HHI Human Resources will have the responsibility to handle any complaints from the local workforce, when 
welfare is reported as an issue. The procedure is outlined in the ECP 06 – ‘ Construction Workers and Welfare 
Management’. 


The HHI HSE Manager will be responsible for the provision of signage on Project boundaries such that affected 
communities are provided with contact details in the event of wishing to raise a complaint. 


 


7.3 COMPLAINT MANAGEMENT 


Members of the public or other interested parties may make complaints or enquiries relating to the aspects of the 
environment and a particular contractor’s work directly to the Project Co. HSE Manager, The HHI Project Director, the 
HHI HSE Manager, contact details will be provided on the site notice board. The complaint mechanism is defined as 
follows: 


 All complaints will be acknowledged within 48 hours of receipt by being reported to the Project Co. HSE Manager 
and the HHI Project Director;  


 The Project Co. HSE Manager and the HHI Project Director will have the responsibility to check whether the 
complaint is valid, and will assign and dispatch an investigation team; 


 The investigation tasks will be agreed, delegated by the investigation team; 


 Remedial actions recommended by the investigation team will be implemented and finalised; 


 Complainant will be contacted either by the Project Co. HSE Manager or the HHI Project Director and advised of 
the outcome on the investigation within one week, unless additional information or clarifications are needed; and 


 Recording will involve the same items as described in Table 25and other additional information associated to the 
complainant. 


All complaints will be recorded using the Environmental Incident Report Form (Appendix D) 
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All complaints would be investigated in accordance with the below model as presented in Table 25 


 
Table 25: Complaint Management Process 


Complaints Management Process 


 Complaint Directed to the Project Co. HSE Manager and the HHI Project Director; 


 Complaint recorded; Name and company details complainant; 


 Validation of the complaint; 


 Likely receivers; 


 Immediate actions taken in response to the incident; 


 Corrective action and preventative actions proposed, and the due date and responsibility for these 
actions; 


 Complaint close-out date and sign off by the Project Co. HSE Manager and the HHI Project Director; 


 Complainant contacted and advised on the corrective actions taken. 
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8 EMSP 08:  Management Review Procedure 


8.1 SCOPE 


This procedure defines the process by which management regularly review the CEMP and associated documentation, 
with the following main objectives: 


 Review the  CEMP for continued suitability, adequacy and effectiveness, by assessing the need for changes to 
policy(ies), objectives and other elements of the CEMP and other procedures in light of compliance audits, 
system audits, changing circumstances and commitment to continual improvement; 


 Establishing whether suitable progress has been made towards achieving objectives, targets and programmes 
within stated timescales, and 


 Gain commitment and identify necessary resources for new initiatives and improvements. 


 


8.2 MANAGEMENT REVIEW MEETING 


A formal review will be undertaken on a quarterly basis by the Project Co. Construction Manager, the Project Co. HSE 
Manager, the HHI Project Director, the HHI Project Manager, the HHI HSE Manager and other interested parties in 
order to evaluate environmental performance of the Project and particularly the implementation of the CEMP and 
associated mitigation measures. 


The HHI HSE Manager will prepare input for the Management Review meeting, and will include the following as a 
minimum: 


 Follow up actions from previous meetings 


 Suitability of the Policy(ies); 


 Changes in Legislation; 


 Revision to the Aspect Inventory; 


 Progress with Objectives and Targets; 


 Public and Workers Complaints; 


 Performance of Contractors and Suppliers; 


 Training Needs; 


 Effectiveness of the Management System; 


 Inspections and Audits Findings; 


 Corrective and Preventive Actions analyses; 


 Site Management Reviews; and 


 Recommendations for improvements. 


 
The HHI HSE representative will ensure that all necessary Management System Records and documents are 
available for review during the meeting. 


 


The Management Review Minutes will detail decisions taken, and actions required on changes to the Policy, 
Objectives and Targets and other aspects of the CEMP 
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8.3 REVIEW MINUTES 


The minutes of the review meetings are documented and treated as records. 
 


8.4 REVIEW OUTCOME AND ACTIONS 


The outcomes of the reviews are decisions on what improvements to the CEMP are required. Any changes are 
incorporated into the CEMP, and actions are tracked and closed by the HHI HSE Manager. 
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Part III: Environmental Control Plans 
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1 ECP 01:  Air Quality 


1.1 POTENTIAL ENVIRONMENTAL IMPACTS 


Vehicle movement on loose soil, earthworks, drilling, excavation, piling, reinforcement cutting, sand blasting and 
demolition activities proposed during the construction phase all have the potential to generate short tem dust 
emissions to the environment unless properly managed. Dust emissions from the above activities can have an intense 
localized effect but it is unlikely that this effect will be carried much beyond a several hundred-meter radius of the 
source. 


In addition there is also a potential for a number of greenhouse gas and other gaseous emissions to the atmosphere 
during the construction phase of the Riyadh IPP as a result of the operation of construction vehicles, generators and 
other equipment and overall traffic which will give rise to CO2, SO2 and NOx emissions.  


Welding machines will also generate welding fumes, which consist mainly of metallic oxides and some CO and NOx 


gases. However during construction, these emissions are relatively less significant that dust generation. 


 


1.2 RESPONSIBILITIES 


HHI HSE Manager, supported by HSE subcontractor representatives will be responsible for daily environmental 
inspection of their area including dust emission and ensuring that the Air Quality Control Plan is adequately 
implemented by all subcontractors. Visual inspections by HHI HSE Manager, supported by HHI HSE Coordinator of 
the site will be undertaken three times per day as a minimum (9am; 12pm; 4pm) to identify dust problems on the site. 


 


1.3 IFC GUIDELINES AND IFC PERFORMANCE STANDARDS 


Environmental, Health and Safety General Guidelines - 1 Environment - 1.1 Air Emissions and Ambient Air Quality; 


Environmental, Health and Safety General Guidelines - 4 Construction and Decommissioning - 4.1 Environment; and 


IFC Performance Standard 3 - Pollution Prevention Abatement. 


 


1.4 AIR QUALITY STANDARDS 


The ambient air quality at ground level specified by PME and the IFC shall be achieved without exception. Table 26 
provides the relevant values for each important air quality parameter. 
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Table 26:  PME and IFC Ambient Air Quality Standards 


Averaging period Unit PME IFC 


Sulphur dioxide 


10 Minute µg/m3 * 500 (guideline) 


1-hour average µg/m3 730 * 


24-hour average µg/m3 365 125 (Interim target 1), 50 (Interim target 2) 


20 (guideline) 


Annual average µg/m3 80  


Particulate Matter (PM10) 


24-hour maximum  µg/m3 340 * 


24-hour average µg/m3 * 150 (Interim target 1), 100 (Interim target 2) 


75 (Interim target 3), 50 (guideline) 


Annual average µg/m3 80 70 (Interim target 1), 50 (Interim target 2) 


30 (Interim target 3), 20 (guideline) 


Particulate Matter (PM2.5) 


24-hour average µg/m3 * 75 (Interim target 1), 50 (Interim target 2) 


37.5 (Interim target 3), 25 (guideline) 


Annual average µg/m3 * 35 (Interim target 1), 25 (Interim target 2) 


15 (Interim target 3), 10 (guideline) 


Photochemical oxidant defined as ozone 


1-hour average µg/m3 295 * 


8-hour daily maximum  µg/m3 * 160 (Interim target 1), 100 (guideline) 


Nitrogen oxides (as nitrogen dioxide) 


1-hour average µg/m3 660 200 


24-hour average µg/m3 * * 


Annual average µg/m3 100 40 


Carbon monoxide 


1-hour average µg/m3 40 * 


8-hour average µg/m3 10 * 


Hydrogen sulphide 


1-hour average µg/m3 200 * 


24-hour average µg/m3 40 * 


 * No equivalent standard 
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1.5 DUST MANAGEMENT 


1.5.1 Objectives 


 To ensure that dust emissions from construction activities do not result in adverse human or other negative 


effects. 


 


1.5.2 Targets 


 No dust nuisance complaints; 


 Immediate attention and rectification of all complaints received; and 


 Compliance with the Environmental Protection Standards of General Environmental Regulation 2001. 


 


1.5.3 Responsibilities 


 HHI HSE Manager, supported by HSE subcontractor representatives. 


 


1.5.4 Mitigation Measures by construction activities 


a. Stockpiling of friable materials          


 Minimize stock pile heights (circa. 3m); 


 Pile surfaces should be as smooth as possible to reduce wind erosion. An irregular pile surface will create 


turbulence that aggravates dust; 


 When reclaiming from stockpiles, loaders should work on the lee side (sheltered side) of the pile where its 


activity is sheltered from the wind; 


 Cover stockpiled materials with tarpaulin type materials to prevent wind blowing off dust from these areas;  


and 


 Good housekeeping to make sure that unnecessary stockpiled waste material does not accumulate and 


become airborne pollution. 


 


b. Vehicle movement           


 Vehicles and vessels carrying loose aggregate should be covered at all times; 


 Vehicles should not be overloaded while transporting sand, as this may lead to spillage and littering of roads; 


 Keep vehicles  equipment as free from dust as possible; and 


 Make sure tailgates of trucks are secured properly to prevent spillage of aggregate and clean up spillages 


immediately; 
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 Temporary site roads and any unpaved areas will be watered to avoid excessive dust. The frequency of 


watering will be determined by weather conditions (wind, humidity, temperature) and the erodibility of the soil; 


 Existing roads to be utilized to the maximum extent; 


 The contractors will ensure that adequate supply and storage of water is available on site for dust 


suppression; 


 Speed of vehicles will be restricted to 15 km/h along the temporary site roads and any unpaved areas of the 


site to avoid creating excessive dust; 


 Fencing of construction area to prevent external vehicle movement on site; 


 Any machinery which is intermittent in use will be shut off during periods of non-use, or if not practical to be 


throttled back to a minimum; 


 Washing of vehicle tyres to prevent dust emissions during movement outside the Project site; and 


 Provision of covers on vehicles transporting soil or other loose materials. 


 


c. Unpaved Roads            


 New direct access roads would be constructed providing clearly designated haul routes; 


 Existing tracks would either be compacted and/or water sprayed; 


 Designated working corridors would assist in controlling the routes for vehicle access across the site and 


reducing airborne dust; 


 Regular non-potable water spraying (dust suppression) of the haul roads with water sprinklers; 


 Regular inspection and, if necessary, cleaning of surrounding roads to check for dust deposits (and removal if 


necessary); 


 Keep speed limit to 15km/hr on site, with signs erected to this effect; and 


 Paving of roads will stop dust emissions from these surfaces, which has already been undertaken for the site 


access road. 


 


d. Materials handling           


 Operators must exercise caution to maintain minimum height for dropping of aggregate materials; 


 Loader operators should be trained to avoid overfilling their bucket and spilling aggregate on the carry over to 


the trucks; and 


 Operators must be trained to observe potential problem conditions. For example, the loader takes a cut from a 


pile just to see how dusty it is. If it looks like a problem, wet the pile down. 


 







 
 


Construction Environmental Management Plan 


12361119 


Riyadh Independent Power Project, 


Kingdom of Saudi Arabia


55


 


e. Grading             


 Grading of material is potentially a source of dust. It is envisaged that such operations will not generally be 


undertaken during periods of high wind and will be subject to stringent application of dust suppression sprays. 


 


f. Cement batching            


 On-site cement and concrete batching, where required, will be undertaken in suitable areas, with wind 


shielding to avoid wind blown dry cement. 


 


g. Exposed areas            


 Plant naturally occurring (endemic), desert adapted trees and shrubs around the perimeter of the site to act as 


a wind and dust screen; 


 Do not remove any existing site vegetation unless absolutely necessary; and 


 Cover exposed dust generating areas with shade cloth materials until needed. 


 


h. Climatic conditions           


 During extremely windy conditions, activities should be temporarily ceased to prevent excessive dust 


generation. 


 


i. Demolition            


 Dust suppression using spraying of treated water on land and buildings. 


 Water spraying will prevent dust generation due to demolition of buildings and other facilities. 


 Demolition to be avoided during high wind speeds. 


 Screens to be provided for each demolition activity to prevent dust emissions to nearby receptors. 


 


j. Excavation            


 Spraying of water on the ground before excavation to moist the area and prevent dust emissions. 


 Loading of materials into the trucks by excavators to be carried out from minimum height to prevent dust 


generation. 


 


k. Piling             


 Spraying of water on the ground before piling to moist the area and prevent dust emissions. 
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l. Sand blasting            


 Barriers or protective screens to be installed around any sand blasting areas to avoid the dispersion of fugitive 


dust. 


 Sand blasting of materials, if required, to be conducted in offsite locations prior to shipment to site based on 


the feasibility. 


 


1.5.5 Methods of Dust Suppression 


The IFC/World Bank Group presents the following methods of dust suppression on unpaved roads as well as 
their efficacies: 


 


Table 27:  Dust Suppression Methods 


 


1.5.6 Monitoring Activities 


a. Visual Monitoring 


Visual inspections by HHI HSE Manager, supported by HHI HSE Coordinator of the site will be undertaken three 
times per day as a minimum (9am; 12pm; 4pm) to identify dust problems on the site. This would include the 
following: 


 Identification of construction activities which are likely to result in significant dust generation e.g. site grading, 


movement of materials and stockpiles; 


 Determination that weather conditions are suitable to proceed; 


Control Type Control Efficiency % 
*Chemical stabilization 0-98 


*Hygroscopic salts/ Bitumens/ Adhesives 60-96 


*Surfactants 0-68 


Wet suppression – watering 12-98 


Speed reduction 0-80 


Traffic reduction Not quantified 


Paving (asphalt/concrete) 85-99 


*Covering with Gravel, slag or "Road Carpet" 30-50 


Vacuum sweeping 0-58 


Water flushing/ broom sweeping 0-96 
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 Checking that dust mitigation measures are being correctly implemented by all parties; 


 If issues are identified, immediate corrective action will be undertaken as set out below. 


 A single observation is to be recorded for the site as a whole as well as using the following dust class 


categories: 


Table 28:  Dust visibility Criteria 


Class Parameters 


Class1 No visible dust 


Class 2 Dust just visible 


Class 3 Dust easily visible 


Class 4 Very dusty 


Class 5 Extremely dusty 


 


 Record values, together with details of the date, time and observers initials. 


 Monitoring data is to be captured in the HHI HSE site log. 


 Details of any dust incidences should be reported. 


 


b. Workforce and affected communities 


 A complaints procedure is in place to allow residents of nearby communities to raise concerns regarding the 


construction. This is detailed in EMSP 07 and ECP 07; 


 If a complaint is received from local residents, immediate corrective action will be undertaken; and 


 Once resolved, feedback will be provided to the complainant. 


 


1.5.7 Reporting 


Records kept of site inspections, complaints and corrective actions should be made available to the local 
communities and the Presidency of Meteorology and Environment and any other interested parties, if requested. 


 


 


1.5.8 Records Management 


The following records should be maintained on site for a period of five years following the completion of the 
Riyadh IPP Project: 


 Site log regarding visual assessment; 


 Log of corrective action undertaken; 


 Internal and external complaints. 
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1.6 CONSTRUCTION VEHICLE AND PLANT AIR EMISSIONS 


1.6.1 Objectives 


To ensure that atmospheric emissions from construction vehicles, vessels or machinery are effectively avoided 
or minimised. 


 


1.6.2 Targets 


 Compliance with World Bank Ambient Air Quality Limits; 


 All construction vehicles, and plant machinery shall be screened on a weekly basis; 


 All construction vehicles, plant machinery will be serviced on a regular basis, with a major service every 6 


months. 


 Complaints received regarding emissions from construction vehicles or plant machinery shall be immediately 


attended to; and 


 Compliance with the Environmental Protection Standards of General Environmental Regulation 2001 


 


1.6.3 Mitigation Measures 


 


a. Exhaust emissions from Vehicle and Machinery  


 Heavy machinery will be serviced prior to commencement of construction and demolition activities. Any 


emission filters or catalytic converters (in the case of petrol engines) will be tested for compliance with 


supplier’s specifications. In the case of non-compliance, they will be replaced. 


 Motor vehicles and plant equipment are to be fitted with appropriate exhaust equipment to minimise 


emissions; 


 The contractor shall inspect the machinery, vehicles and vessels every morning for defects (indicator lights, oil 


leaks) and excessive emissions; 


 All vehicles and machinery including diesel power generators will be frequently maintained and serviced to 


manufacturer specifications with at least a major service every 6 months; 


 Clean fuel, i.e. low sulphur diesel will be used. 


 Black smoke will not be allowed from construction equipment. 


 Idling of vehicles will be avoided at site. Vehicles will be switched off when not in use. 


 Proactive liaison with the PME and local residents for any complaints; 


 All complaints pertaining to the construction vehicles and plant machinery will be recorded as well as 


immediate actions taken to rectify the situation;  


 Unnecessary journeys will be avoided; 
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 The combustion of any waste materials including waste oils on site will not permitted under any 


circumstances; 


 When possible the use of mains powered electrical equipment should be used in preference to using 


generators to provide power; and 


 Ensure limited escape of gases during maintenance works. 


 


1.6.4 Monitoring activities 


The overall responsibility with regard to monitoring activities is with the HHI HSE Manager, who will be 
supported by HHI HSE Coordinator and HSE subcontractor representatives. 


 The contractor shall inspect the machinery, vehicles and vessels every morning for defects and excessive 


exhaust emissions. 


 Recorded excessive emissions must be taken, together with details of the date, time and observers initials. 


 Major vehicle and plant service will be undertaken on a 6 monthly basis by qualified personnel. 


 


1.6.5 Reporting 


No legal reporting requirements have been identified. 


 


1.6.6 Records Management 


The following records should be maintained on site for a period of five years following the completion of Riyadh 
IPP Project: 


 Site log regarding visual assessment; 


 Log of corrective action undertaken; 


 Vehicle servicing reports. 


 


 


1.7 GASEOUS SUBSTANCES 


1.7.1 Objectives 


To control, contain and adequately store gaseous hazardous substances or substances with the potential to 
become airborne. 


 


1.7.2 Targets 


 All gaseous hazardous substances or substances with the potential to become airborne must be identified; 


and 


 Compliance with the Environmental Protection Standards of General Environmental Regulation 2001 
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1.7.3 Responsibilities 


HHI HSE Manager, supported by HSE subcontractor representatives 


 


1.7.4 Mitigation measures with the use and storage of Gaseous Hazardous Substances 


 


a. Gaseous Hazardous Substances          


 These substances must be appropriately stored with the necessary warning signage, in accordance with the 


MSDS; 


 Personnel using such substances must be trained in the safe handling of such substances; and 


 Personnel must be provided with the necessary safety equipment to protect against any possible harmful 


emissions. 


 


1.7.5 Monitoring activities 


 Daily checks of storage areas as well as that staff are wearing correct PPE;  


 The subcontractor shall inspect the storage areas every morning for leakages or air emissions from the 


hazardous substance containers; 


 Recorded leakages or emissions must be taken, together with details of the date, time and observers initials; 


and 


 This data is to be captured in the site log. 


 


1.7.6 Reporting 


Any significant leakage will be reported to the Presidency of Meteorology and Environment and Civil Defence. 


 


1.7.7 Records Management 


The following records should be maintained on site for a period of five years following the completion of Riyadh 
IPP Project: 


 Site log  


 Internal and external complaints 


 Any communication with the PME in relation to environmental incidents associated with leakages. 
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1.8 HHI SUPPORTING PROCEDURES 


 Health, Safety and Environmental Manual; 


 HSE Training Programme;  


 Emergency and Response Procedure; and 


 Construction Power Supply and Safety Plan. 
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2 ECP 02: Soil & Water Contamination Management 


2.1 POTENTIAL IMPACTS 


During construction activity, the soil and groundwater environment can be exposed to contamination from accidental 
spills and leaks to the ground. This can occur from construction machinery and vehicles used on site and from the 
improper handling and storage of hazardous materials like fuels and chemicals. The following are the hazardous 
materials that will be used during construction of the Project: 


– Contaminated excavated soil; 


– Paint materials; 


– Diesel oil;  


– Lubricants for maintenance of equipment; and 


– Other chemicals. 


These chemicals would need to be transported, handled, and stored adequately in order to prevent any accidental 
spillage and, therefore, potential soil and surface water contamination 


In addition, it is expected that localised contamination may be present at several locations due to the historical 
presence of generators and pumps associated with past agricultural activities on site. However, dewatering activities 
are not expected as the groundwater is about 400 metres below ground level. 


Whilst rain events are rare in Saudi, storm water runoff can cause significant erosion of soil, sand, gravel and other 
materials if they are not stabilised or protected. Contaminated materials that are eroded will be carried via runoff, 
potentially leading to contamination across the site and adjacent lands.  
 
 
2.2 RESPONSIBILITIES 


HHI HSE Manager supported by Construction Manager, HHI Project Director and HSE subcontractor representatives. 
 
 
2.3 IFC GUIDELINES AND IFC PERFORMANCE STANDARDS 


Environmental, Health and Safety General Guidelines - 1 Environment - 1.5 Hazardous Waste Materials 
Management; 


Environmental, Health and Safety General Guidelines - 1 Environment - 1.8 Contaminated Land; 


Environmental, Health and Safety General Guidelines - 2 Occupational Health and Safety - 2.4 Chemical Hazards; 


Environmental, Health and Safety General Guidelines - 3 Community Health Care – 3.5 Transport of Hazardous 
Materials; 


Environmental, Health and Safety General Guidelines - 3 Community Health Care – 3.7 Emergency Preparedness 
and Response; 


Environmental, Health and Safety General Guidelines - 4 Construction and Decommissioning - 4.1 Environment; and 


IFC Performance Standard  3 - Pollution Prevention Abatement. 
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2.4 STANDARDS 


 


Table 29 provides the PME standards for direct discharge, however it should be noted that no dewatering activities is 
anticipated as the groundwater is reported to below 400 meters below ground level.  Notwithstanding this, imported 
water used for dust suppression would need to conform to the following standards for direct discharge. 


 
Table 29:  Performance standards for direct discharge (PME, GER 2001) 


Constituents Unit Allowable effluent level 


Physico-chemical properties 


Floatables 
pH 
Total suspended solids 
Temperature 
Turbidity 


 
- 
- 


mg/l 
 


NTU 


 
None 
6-9 pH units 
Max. 15 
1) 


Max. 75 


Organic Pollutants 
Bio-chemical oxygen demand (BOD) 
Chemical oxygen demand (COD) 
Total organic carbon (TOC) 
Total kjeldahl nitrogen (TKN) 
Total chlorinated hydrocarbons 
Oil and grease 
Phenols 


 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 


Allowable effluent level 30 day average 
25 
150 
50 
5 
0.1 
82) 


0.1 
Inorganic Pollutants 


Ammonia as nitrogen 
Arsenic (As) 
Cadmium (Cd) 
Chlorine (residual) 
Chromium, total (Cr) 
Copper (Cu) 
Cyanide 
Lead (Pb) 
Mercury (Hg) 
Nickel (Ni) 
Phosphate (total as Phosphorous) 
Zinc (Zn) 


 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 


Allowable effluent level 30 day average 
1.0 
0.1 
0.02 
0.5 
0.1 
0.2 
0.05 
0.1 
0.001 
0.2 
1.0 
1.0 


Biological pollutants 
Total coliform  


 
MPN 


Allowable effluent level 30 day average 
1000 per 100 ml 


1) PME will determine the thermal properties of the discharged water to fit the properties of the receiving environment on a case by 


case basis. 2) Not to exceed 15 mg/l in any individual discharge. 


 


2.5 HAZARDOUS MATERIALS MANAGEMENT 


Dangerous goods, also called hazardous materials or HazMat ("HazMat teams" are personnel specially trained to 
handle dangerous goods), are solids, liquids, or gases that can harm people, other living organisms, property, or the 
environment if such materials are not managed properly (Wikipedia definition). 


2.5.1 Objectives 


To ensure that the handling, storage, use and disposal of hazardous materials (HazMats) does not cause harm to 
humans or the natural environment. 
 
2.5.2 Targets 



http://en.wikipedia.org/wiki/Solid�

http://en.wikipedia.org/wiki/Liquid�

http://en.wikipedia.org/wiki/Gas�

http://en.wikipedia.org/wiki/Organism�
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 Compliance with: International Best Practice for Control of Pollution 


 Environmentally safe and adequate storage of HazMats 


 Environmentally safe handling and usage of HazMats 


 Environmentally safe and legal transport of HazMats 


 Ensure compliance with Article 13 of the General Environmental Regulation 2001  


 


2.5.3 Responsibilities 


HHI HSE Manager supported by HHI Procurement Manager, Project Co. HSE Manager, HHI Project Director and 
HSE subcontractor representatives. 


 


2.5.4 Mitigation Measures 


a. Sourcing of HazMats 


 The following materials will not be used during Riyadh IPP Project construction: 


– Asbestos and asbestos containing materials; 


– Mercury (excluding use in thermometers); 


– Paint containing lead; 


– Chlorofluorocarbons and other controlled substances used as propellants and blowing agents; and 


– Insulating fluids, oils, lubricants, and hydraulic fluids containing known carcinogenic substances. 


 The HHI procurement manager will look at substitution of any hazardous substances with safer alternatives. 


 


b. Storage 


 HHI will nominate HSE representatives within the subcontractors to manage hazardous materials on site. 


These individuals will be responsible for ensuring the correct placing, construction, maintenance and 


housekeeping of the hazardous materials storage areas; 


 Accurate record keeping of Hazmat materials types, amounts and usages of the HazMats present on the 


Project should be recorded. This should take place on a monthly basis or as a new hazmat is required. The 


following information should be kept up to date for each hazmat: 


– Name and description of the Hazmat; 


– Classification (e.g. code, class or division) of the Hazmat; 


– Quantity of Hazmat in store; 


– Quantity of Hazmat used per month; 


– Characteristic(s) that make(s) the Hazmat hazardous (e.g. flammability, toxicity); 
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– Hazmat Responsibility Details (Responsible Operations Engineer); and 


– Complete up to date inventory of all HazMats on site, which should be updated per shift. This should 


be available for Emergency crews in case of an event. 


 Where practicable, substances during the construction process would be retained in a central controlled 


storage compound  in accordance with World Bank guidance and appropriate risk assessment based on the 


material safety data sheet provided by manufacturer; 


 Storage areas must be clearly marked and signed with regard to the quantity and hazardous characteristics of 


the materials stored within; 


 HazMats must be stored in a container which is sufficient strength and structural integrity to ensure that it is 


unlikely to burst or leak in its ordinary use; 


 The container must be situated within a secondary containment system which satisfies the following 


requirements: 


– It must have a capacity of not less than 110% of the container’s storage capacity or, if there is more 


than one container within the system, of not less than 110% of the largest container’s capacity or 25% 


of their aggregate capacity, whichever is the greater; 


– It must be positioned, or other steps must be taken, so as to minimise any risk of damage by impact 


so far as is reasonably practicable; 


– Its base and walls must be impermeable to water and oil; 


– Its base and walls must not be penetrated by any valve, pipe or other opening which is used for 


draining of the system; and 


– If any fill pipe, or draw off pipe, penetrates its base or any of its walls, the junction of the pipe with the 


base or walls must be adequately sealed to prevent HazMats escaping from the system. 


 Any valve, filter, sight gauge, vent pipe or other equipment ancillary to the container (other than a fill pipe or 


draw off pipe or, if the oil has a flashpoint of less than 32oC a pump) must be situated within the secondary 


containment system; 


 Where a fill pipe is not within the secondary containment system, a drip tray must be used to catch any spills 


when the container is being filled; 


 Each individual drum, package or container must be clearly labelled. Internationally recognised warning 


signage shall be used to indicate the hazards of the individual hazard materials; 


 Where any drum is used for storage in conjunction with a drip tray as the secondary containment system, it is 


sufficient if the tray has a capacity of not less than 25% of: 


– The drum’s storage capacity; or 


– If there is more than one drum used at the same time with the tray, the aggregate storage capacity of 


the drums; 
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 Incompatible, hazardous materials must be segregated and stored separately. For example, flammable liquids 


and other organics must be segregated from acidic and caustic materials; 


 Where there is risk of a spill of hazardous materials, responsible parties should prepare a spill control, 


prevention, and countermeasure plan as a specific component of their Emergency Preparedness and 


Response Plan (see below Emergency Preparedness and Response); 


 Storage areas must be constructed such that any spillage or loss of containment of a particular hazardous 


material type can not spread to other material types. This is particularly important where flammable materials 


are involved; 


 Covered plastics containers will be provided in the first aid area (for syringes, suturing kits and needles) and 


also clearly identified bagging for infectious or contaminated items; 


 Containers must be stored in such a manner that leaks and spillages cannot escape over bunds or the edge of 


the sealed drainage areas;  


 Regular inspection and maintenance of storage areas including drums, vessels, pavements and bunds must 


take place (see monitoring methodology below); 


 The stated maximum capacity of storage areas must not be exceeded; 


 The use of hazardous substances during the construction process will be reviewed and when feasible 


decreased  in order to reduce the risk of spillages; and 


 There will be vehicular and pedestrian access at all times to the whole of the storage area such that the 


transfer of containers is not reliant on the removal of impediments which may be blocking access, other than 


drums in the same row; and 


 Washout from concrete mixing plant or from cleaning ready-mix concrete lorries is contaminated with cement 


and therefore is highly alkaline. This should not be allowed to enter any watercourse/drainage channel and 


should be re-used on site where possible. 


 


c. Handling 


 All identified contamination areas and hazardous waste (e.g.: chemical/fuel drums) will need to be 


appropriately removed and diverted to a licensed hazardous waste landfill site prior to the development of the 


area. 


 Work methods must be changed if the production or release of potentially contaminative materials occur; 


 All vehicle/plant re-fuelling should be closely supervised and appropriate spill trays utilised where appropriate. 


 An individual staff member must be assigned to manage hazardous materials on site, to make sure that 


HazMats are handled in the correct manner to reduce potential accidents; 


 Prior to commencing work involving handling materials, all personnel must be familiar with the relevant 


hazardous properties and instructed on what to do in case of an emergency; 







 
 


Construction Environmental Management Plan 


12361119 


Riyadh Independent Power Project, 


Kingdom of Saudi Arabia


67


 


 Asbestos containing materials (often referred to as ‘ACMs’) may be present within the fabrics of the remaining 


buildings; therefore it is recommended that an asbestos survey is conducted. If identified, asbestos would 


need to be removed by an appropriately licensed asbestos specialist contractor and diverted to a licensed 


hazardous waste landfill site; 


 Personnel must wear appropriate PPE according to the type of Hazmat they are working with; 


 Machinery must be situated on sealed surfaces to prevent contamination of soil and groundwater below with 


oils, chemicals or fuels; 


 Use of drip trays is compulsory to contain spills;  


 Vehicle and plant refuelling should be closely supervised and spill trays utilised.  


 Refuelling areas and Hazmat usage areas must be set back at least 50m from any water drainage system; 


 The use of  potentially hazardous material will be away from high risk areas; 


 Enclosing the process or handling system as far as reasonably practicable; and 


 Emergency procedures must be put in place in case of spills. 


 


d. Fixed tanks 


 Any fixed tank used for storing oil shall satisfy the following requirements: 


– Any sight gauge must be properly supported and fitted with a valve which must be closed 


automatically when not in use; 


– Any fill pipe, draw off pipe or overflow pipe must be positioned, or other steps must be taken, so as to 


minimise any risk of damage by impact so far as is reasonably practicable and:  


– If above ground, must be properly supported. 


 If underground; 


– Must have no mechanical joints, except at a place which is accessible for inspection by removing 


hatch or cover; 


– Must be adequately protected from physical damage; 


– Must have adequate facilities for detecting any leaks; 


– If fitted with a leakage detection device which is used continuously to monitor for leaks, the detection 


device must be maintained in working order and tested at appropriate intervals to ensure that it works 


properly;  


– If not fitted with such a device, must be tested for leaks before it is first used and further tests for leaks 


must be performed, in the case of pipes which have mechanical joints, at least once in every 5 years 


and, in other cases, at least once in every 10 years; and 
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– If made of materials which are liable to corrosion, must be adequately protected against corrosion. 


 The tank must be fitted with an automatic overfill prevention device if the filling operation is controlled from a 


place where it is not reasonable practicable to observe the tank and any vent pipe; 


 Where Hazmat is delivered through a flexible pipe which is permanently attached to the container:  


– The pipe must be fitted with a tap of valve at the delivery end which closes automatically when not in 


use; 


– The tap or valve must not be capable of being fixed in the open position unless the pipe is fitted with 


an automatic shut off device; 


– The pipe must be enclosed in a secure cabinet which is locked shut when not in use and is equipped 


with a drip tray or the pipe must 


– Have a lockable valve where it leaves the container which is locked shut when not in use; and 


– Be kept within the secondary containment system when not in use. 


 Any pump must be:  


– Fitted with a non-return valve in its feed line; 


– Positioned, or other steps must be taken, so as to minimise any risk of damage by impact so far as is 


reasonable practicable; and  


– Protected from unauthorised use. 


 Any permanent vent, pipe, tap or valve through which the oil can be discharged from the tank to the open 


must satisfy the following requirements:  


– It must be situated within the secondary containment system; 


– It must be arranged so as to discharge the oil vertically downwards and be contained within the 


system; and 


– In the case of a tap or valve, it must be fitted with a lock and shut when not in use. 


 


e. Mobile Bowsers 


 Any mobile bowser used for storage must satisfy the following requirements: 


– Any tap or valve permanently fixed to the unit through which oil can be discharged to the open must 


be fitted with a lock and locked shut when not in use. 


 Where oil is delivered through a flexible pipe which is permanently attached to the unit:  


– The pipe must be fitted with a manually operated pump or with a valve at the delivery end which 


closes automatically when not in use; 


– The pump or valve must be provided with a lock and locked shut when not in use; 
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– The pipe must be fitted with a lockable valve at the end where it leaves the container and must be 


locked shut when not in use. 


 


f. Transportation 


 Contractors responsible for transporting hazardous materials to the site must be suitably qualified and posses 


a license from the regulatory authority to perform such work; 


 The vehicle must be in a good condition and must be suitable for the material being conveyed. Compartments 


must also be cleaned prior to being filled; 


 A transportation document must be created to establish a chain-of-custody using multiple signed copies to 


show that the Hazmat was transported and received by the disposal facility in the correct manner (such as 


intact, non-leaking labelled containers, licensed transporter, correct handling); 


 Ensure that the volume, nature, integrity and protection of packaging and containers used for transport are 


appropriate for the type and quantity of hazardous material and modes of transport involved; 


 Train employees involved in the transportation of hazardous materials regarding proper transport procedures 


and emergency procedures; 


 Label all hazmat to be transported and append external signs on transport vehicles; 


 A designated person must be available for emergency response on call 24 hours/day; 


 Transport HazMats outside of peak traffic hours; and 


 Any spillages during transport will be removed and disposed of in a manner decided by the Presidency of 


Meteorology and Environment.  


 


g. Emergency Preparedness and Response 


 It is important to develop procedures and practices for the handling of hazardous materials that allow for quick 


and efficient responses to accidents that may result in injury or environmental damage.  


 An detailed Emergency Preparedness and Response Plan supporting EMSP 04 will be developed as soon as 


possible to cover: 


– Informing the public and emergency response agencies; 


– Documenting first aid and emergency medical treatment; 


– Taking emergency response actions;  


– Reviewing and updating the emergency response plan to reflect changes and ensuring that the 


employees are informed of such changes; 


– Emergency Equipment: The plan should include procedures for using, inspecting, testing, and 


maintaining emergency response equipment; and 
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– Training: Employees should be trained in any relevant procedures. 


 Where there is risk of a spill of uncontrolled hazardous materials, facilities should prepare a spill control, 


prevention, and countermeasure plan as a specific component of their Emergency Preparedness and 


Response Plan. The plan should be tailored to the hazards associated with the Project, and include: 


– Training of operators on release prevention, including drills specific to hazardous materials as part of 


emergency preparedness response training; 


– Implementation of inspection programs to maintain the mechanical integrity and operability of 


pressure vessels, tanks, piping systems, relief and vent valve systems, containment infrastructure, 


emergency shutdown systems, controls and pumps, and associated process equipment; 


– Preparation of written Standard Operating Procedures (SOPs) for filling containers or equipment as 


well as for transfer operations by personnel trained in the safe transfer and filling of the hazardous 


material, and in spill prevention and response; 


– SOPs for the management of secondary containment structures, specifically the removal of any 


accumulated fluid, to ensure that the system remains structurally intact; 


– Identification of locations of hazardous materials and associated activities on an emergency plan site 


map;  


– Documentation of availability of specific personal protective equipment (PPE) and training needed to 


respond to an emergency; 


– Documentation of availability of spill response equipment sufficient to handle at least initial stages of a 


spill and a list of external resources for equipment and personnel, if necessary, to supplement internal 


resources; and 


 Description of response activities in the event of a spill, release, or other chemical emergency including:  


– Internal and external notification procedures; 


– Specific responsibilities of individuals or groups; 


– Decision process for assessing severity of the release, and determining appropriate actions; 


– Facility evacuation routes; and 


– Post-event activities such as clean-up and disposal, incident investigation, employee re-entry, and 


restoration of spill response equipment. 


 


2.5.5 Monitoring activities 


a. Visual Assessment 


A visual daily assessment of the Hazmat usage areas, Hazmat delivery areas and store should take place involving: 


 3 times daily (9am, 12pm and 4pm) inspection; 
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 Inspect Hazmat containers are all in good condition with no leaks or signs of corrosion; 


 Take immediate action if any spills are seen; 


 Make sure all Hazmat containers are adequately and clearly labelled with all information required; 


 Monitor activities on site (such as vehicle and machinery refuelling) which have the potential to result in spills 


and environmental health impacts; 


 Check that spill prevention is actively being enforced on site; 


 Check that site personnel wear adequate PPE when working with HazMats. 


 


2.5.6 Reporting 


It is advised that an annual report is compiled in order to provide the following information of the banned HazMats: 


– Type, classification and description;  


– Quantity used; 


– What used for and how; 


– Quantity stored; 


– Quantity disposed of and method for this; and 


– Any other information the Presidency of Meteorology and Environment office requests. 


 


2.5.7 Records Management 


The following records should be maintained on site for a period of five years following the completion of the Riyadh 
IPP Project: 


 Site log recording visual hazmat store assessments; 


 Log of spillage incidents and corrective actions taken; and 


 Internal and external complaints and log of corrective actions. 


 


2.6 SPECIFIC CONSTRUCTION ACTIVITIES 


a. Contaminated soil handling 


 Contaminated soil will be stored separately on hard standing area to prevent soil and groundwater 


contamination. 


 Contaminated soil will not be stored along with uncontaminated material and will be covered to prevent any 


run off. 
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b. Construction equipment 


 Vehicles and equipment will be regularly inspected and maintained to confirm they are not leaking or dripping. 


 All stationary diesel and petrol operated construction equipment will have impervious drip trays placed 


beneath them during operation. 


 Operators will also be instructed to notify their supervisors if there are any problems with their vehicles and 


equipment. 


 Refuelling of construction equipment will only be carried out in designated areas not at machinery work 


locations, in order to avoid potential spills of fuel to the ground. 


 Refuelling areas will be sealed to contain any spills or leaks that may occur and will be communicated to all 


site personnel by signs and notice boards. 


 Washing of vehicles to be undertaken in specific locations and wastewaters to be routed to separate holding 


tanks. 


 


c. Fuel and Chemical Handling and Storage 


 Fuels and chemicals must be stored on non permeable surfaces with sufficient bund wall with a 110% 


capacity of the fuel tank or chemical; 


 Diesel dispensing tanker to be used for refuelling construction equipment to the maximum extent possible; 


 Fuel tanks and chemical storage area to be provided with covered roof; 


 Reduce the quantities of hazardous materials (fuel) stored on site to minimum practical levels. Infrequently 


used chemicals will be ordered just before they are needed; 


 Different types of chemicals will be stored separately according to their Material Safety Data Sheets (MSDS), 


in order to avoid adverse chemical reactions; and 


 Hazardous materials will be handled only by operators trained in spill response procedures. 


 


d. Piling 


 Piling accompanied with hazardous drilling fluids will not be used; and 


 Soil contaminated during piling activities to be removed and disposed off as hazardous waste through 


contractors authorised by the Presidency of Meteorology and Environment. 


 


e. Sand Blasting 


 Sand blasting areas to be concreted or provided with non permeable membrane. 
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f. Painting areas 


 Paint drums to be stored on non permeable membrane / concrete flooring to prevent seepage into soil in case 


of accidental spillage; and 


 Painting area to be concreted to ensure no contamination of soil in the area. 


 


g. Concrete Batching 


 Concrete agitator bowls and chutes must not be washed out to any stormwater system or roadways;  


 Drain all process waste water to a collection pit for recycling or disposed; 


 Regularly clean out solids that accumulate in the pit and dispose of appropriately; 


 Wastewater stored within the recycling system should be used at the earliest possible opportunity; and 


 No discharges of used process water must be to the stormwater drainage system. 


 


h. General 


 Water will not be extracted from any borehole installations for construction purposes; 


 Domestic wastewater tanks will be regularly checked for leakages and emptied at periodic intervals; and 


 Maintenance workshops for construction equipment to be concreted and placed with spill control systems. 


 


2.7 WATER RUNOFF AND EROSION 


2.7.1 Objectives 


To minimise erosion and prevent storm water pollution throughout the construction phase until completion of the 


project. 


 


2.7.2 Targets 


 No contaminated materials migrating across the site and adjacent lands during rain events. 


 


2.7.3 Responsibilities 


HHI HSE Manager supported by HSE Subcontractor representatives. 


 


2.7.4 Mitigation measures 


 Identify areas where erosion may occur such that areas may be appropriately protected by installing the 


necessary temporary and/or permanent drainage works as soon as possible. 
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 Any erosion channels which develop during the construction period must be suitably backfilled, compacted 


and restored to a proper condition; 


 Where excavation takes place, the affected area will be properly stabilised to minimise erosion risk; 


 Stormwater control measures to control sediment must include: 


– Use of silt screens; 


– In the case of high volumes of stormwater flows, retention must be provided; 


– All erosion protection measures have to be maintained on a continual basis. 


 Limit disturbance when excavating; 


 Install sediment fences prior to rain events; 


 Wash equipment in designated area, where wastewater will be diverted to a sump or holding tanks; 


 Place sands and soils stockpile behind a sediment fence; 


 Store all hard waste and litter in designated area(s); and 


 Restrict vehicle movement to stabilised road access. 


 


2.7.5 Monitoring activities 


No continual monitoring activities are deemed necessary. 


 


2.7.6 Reporting 


No reporting is considered necessary with the exception to report any Tier B and C environmental incidents to the 


PME. 


 


2.7.7 Records Management 


Any environmental incidents must be recorded and retained on site for a five year period following completion of the 


construction phase. 


 


2.8 HHI SUPPORTING PROCEDURES 


 Health, Safety and Environmental Manual; 


 HSE Training Programme; 


 Emergency and Response Procedure;  


 Chemical and Hazardous materials Control Procedure; and 


 Construction Power Supply and Safety Plan. 
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3 ECP 03:  Waste Management  


3.1 POTENTIAL ENVIRONMENTAL IMPACTS 


This construction phase management and mitigation plan covers the handling and disposal of solid waste during the 
construction phase, inclusive of domestic, sanitary liquid waste and construction waste associated with the 
construction activities. It is anticipated that the main following waste streams generated during the construction cycle 
would be: demolition waste (concrete, wood, steel, and potentially asbestos), iron and steel waste, contaminated sand 
and soil, contaminated wastewaters, concrete waste, plastic, rubber, metal, wood, waste oil, domestic and office 
waste. 


The general waste management principles of prevent, minimise, recycle or re-use, with disposal as a last option, will 
apply and only permitted and registered landfills will be considered as options for waste disposal. 


If not properly managed, waste generated during the construction period may lead to ground contamination and, 
potentially, to groundwater contamination, together with health and safety hazards. 


 


3.2 RESPONSIBILITIES 


HHI Project Director supported by the HHI HSE Manager and HSE Subcontractor Representatives will be 
responsible for waste management relevant to their contract area, and will be responsible for identifying waste 
minimisation measures. 


The HHI HSE Manager and HSE Subcontractor Representatives will be responsible for providing clear information on 
site waste management, including minimisation and reuse procedures, storage procedures, disposal routes and 
transportation procedures. In order to ensure that target setting and monitoring is undertaken and construction waste 
is managed effectively a Site Waste Management Plan (SWMP) will be developed at each major construction phase. 


 


3.3 IFC GUIDELINES AND IFC STANDARDS 


Environmental, Health and Safety General Guidelines - 1 Environment - 1.3 Wastewater and Water Air Quality; 


Environmental, Health and Safety General Guidelines - 1 Environment - 1.6 Waste Management; 


Environmental, Health and Safety General Guidelines - 2 Occupational Health and Safety – 3.6 Disease Prevention; 


Environmental, Health and Safety General Guidelines - 3 Community Health Care – 3.5 Transport of Hazardous 
Materials; and 


Environmental, Health and Safety General Guidelines - 4 Construction and Decommissioning - 4.1 Environment; and 


IFC Standard 3 – Pollution Prevention Abatement. 


 


3.4  STANDARDS 


Waste management sites and facilities in the KSA are operated and managed by private companies or the local 
municipality, with PME currently providing an advisory role in their operation. When new sites are proposed and 
constructed, PME plays an important role in advising the operators on the environmental protection requirements for 
the facility. 
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The design of any new facilities that are to be developed should take into account the environmental setting in which 
they are to be placed. Care should be taken to reduce the overall environmental impacts, which can come about 
through the poor siting of new waste facilities. The needs and concerns of the local population should be considered 
within the decision process. Planning of new facilities must also take into account the types of waste being produced 
within a given area or region to provide a workable waste strategy. 


The General Environmental Regulations 2001 makes specific reference to the control of solid waste materials and in 
particular waste materials which are classified as hazardous in terms of their impact on the environment. Article 14 of 
the Regulations identifies PME as the responsible authority for the regulation of waste materials. In Appendix 4: 
“Rules and procedures for hazardous waste control”, further details are provided regarding the classifications of waste 
and the obligations placed on producers, transporters and waste disposal authorities to ensure environmental 
pollution is avoided. 


 


3.5 NON HAZARDOUS SOLID WASTE 


3.5.1 Objectives 


To initiate processes to minimize domestic and construction waste materials generated and ensure correct storage 
and disposal. 


 


3.5.2 Targets 


 Compliance with KSA legislation; 


 Compliance with IFC Standards; 


 To minimise the volume of non-hazardous (and hazardous) solid waste generation requiring disposal by 


landfill; 


 To initiate recycling and reuse of waste; and 


 To correctly and safely store, handle and dispose of all non-hazardous waste streams generated at the site. 


 


3.5.3 Responsibilities 


HHI Project Director supported by HHI HSE Manager and HSE Subcontractor Representatives. 


 


3.5.4 Mitigation measures 


a. Waste Storage            


 Effective segregation of waste streams should be undertaken to facilitate onsite reuse and offsite recycling 


where possible; 


 Train  and inform all construction workers regarding waste minimisation throughout toolbox talks; 


 Dedicated containers for segregated waste streams for reuse/recycling/disposal will preferably be located 


under cover on an impermeable hardstanding surface and will be located at strategic locations in the onsite 


compound. These containers will be stored in a covered and enclosed area when practicable to provide 


protection from the elements and scavengers. 
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 Dedicated skips for any residual construction waste that requires off-site disposal will be located under cover 


on an impermeable hardstanding surface. Key waste streams will include any excavated soil from building 


foundations and waste chemicals / oils will be located in the on-site construction compound; 


 Waste storage on site will be in designated and appropriately signed area(s). Skips will be clearly labelled to 


specify the waste streams which can be recycled or disposed of;  


 Waste that is generated during construction will be classified as hazardous or non-hazardous and stored 


appropriately; 


 Domestic solid waste generated within workers accommodation areas will be stored in specified areas prior to 


removal and disposal by the specifically appointed waste management sub-contractor; 


 Food waste will be collected and stored within an allocated skip and disposed of by a specifically appointed 


waste management sub-contractor; 


 Secure storage practices across the site to ensure that any wastage is kept to a minimum. 


 


b. Waste minimisation and waste recycling         


 Conventional dry recyclable materials (paper, cardboard, plastic etc.) will be either reused on site or removed 


by licensed contractors for recycling. The following dry recyclable materials should be reused or recycled: 


– Glass, papers and cardboard, metals (other than aluminium), aluminium, organic waste and plastic 


could be recycled and will be separated into different containers at the construction site. These 


containers will be suitably marked and stored in a covered and enclosed area to ensure that the 


weather and/or scavengers  cannot access them; and 


– Recyclable materials will be collected by recycling contractors; 


– Excavated material from the construction activities will be reused for backfilling and other activities, 


wherever possible; 


– Welding rods to be used to the maximum extent prior to disposal; 


– Metal waste from cutting to be reused on site to the maximum extent possible; 


– Waste metal scrap to be collected in separate bins / skips and disposed to waste metal recyclers; 


– Welding rods to be used to the maximum extent prior to disposal and only certified welders will be 


employed for welding purposes; 


– Leftover concrete after casting will be reused for the construction of temporary works; 


– Where possible, materials will be ordered in bulk to reduce packaging; and 


– Suppliers will be requested to use minimal packaging. 


 Dedicated skips for segregated waste streams for re-use/recycling that will be located under cover on an 


impermeable hardstanding surface and will be located in the onsite construction compound(s); 
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 Dedicated skips for any residual construction waste that requires off-site disposal will need to be located under 


cover on an impermeable hardstanding surface. Key waste streams will include any excavated soil from 


building foundations and waste chemicals / oils will be located in the on-site construction compound; 


 Suppliers would be required to reduce surplus packaging associated with any construction raw materials; 


particularly common packaging materials such as plastics (shrink wrap and bubble wrap), cardboard and 


wooden pallets. This will also involve improved procurement and consultation with selected suppliers 


regarding commitments to waste minimisation, recycling and the emphasis on continual improvements in 


environmental performance 


 The purchase of concrete/cement from local ready mix works, where possible, to allow materials to be 


generated in close proximity to the site, thereby allowing for ‘just-in-time’ resource ordering and minimising 


transport costs associated with haulage of raw and finished or semi-finished products; 


 Efficient planning of material deliveries to the site by local contractors and subcontractors to avoid damage to 


the materials and the unnecessary generation of waste; 


 Effective coordination between local contractors and suppliers to avoid the excessive purchase of raw 


materials and to prevent the risk of materials being lost, stolen or damaged; 


 Effective handling and storage of delivered materials to prevent loss or damage through exposure to the 


weather, mud and onsite vehicles.  This can be achieved through implementation of the following measures: 


– Ensuring well-timed deliveries to the site; 


– Providing on-site security; and  


– Installing temporary site security fencing. 


 Conventional wastes (paper, cardboard, plastic etc.) will be either reused by approved  firms or removed from 


site by licensed contractors preferably for recycling; 


 Any construction waste materials should be reused where feasible, for example, timber and other scrap 


material representing commercial value shall be separated and stored in a segregated area prior to reuse or 


recycling (including selling of products to third parties); 


 Avoid over-ordering of construction materials - employ just-in-time ordering where feasible (ordering materials 


for delivery at the correct time when they are required); 


 Order materials for delivery at the correct time when they are required; 


 Avoid damage during unloading; 


 Avoid damage to materials from incorrect storage or handling; and 


 Provide on-site security and install temporary site security fencing. 


 


c. Waste Handling and Transport          


 Source Government approved certified waste contractors to regularly remove separated waste streams; 
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 All relevant consignments of waste (waste manifests) for disposal or recycling should be recorded indicating 


their type, destination and name of the carrier. This will indicate whether the waste is to be treated, recycled or 


disposed of to a landfill site and discharge liability from the waste producer by ensuring that disposal activities 


are in accordance with local regulations; 


 On site waste auditing at each stage of the construction process is required as part of the audit programme in 


order to develop and to allow reporting on waste management targets and to ensure that the management 


plan is being adhered to; 


 The segregated materials for recycling will be collected on an agreed basis with a local waste recycling 


contractor; 


 HHI performs a biannual inspection of all waste management facilities for their areas of assignment and based 


on this audit contracts are renewed or rejected; 


 Industrial / domestic waste containers shall be checked prior to leaving the Riyadh IPP site to ensure: 


– The waste containers are clean on the outside, sealed, and not leaking; 


– The required forms for wastes and other documents required for shipment are completed and correct; 


and 


– Waste separation will be done by staff wearing suitable PPE such as gloves and dust masks. 


 


d. Waste Disposal            


 All non-hazardous waste generated on site, if it is not suitable for reuse either on site or off-site by 


Government Departments, must be disposed of at a landfill site, pre-agreed with the Presidency of 


Meteorology and Environment, 


 A licensed waste management contractor must be appointed for all removal of waste from site and delivery to 


the pre-agreed Landfill; and 


 Collection of all non-hazardous construction waste shall be undertaken daily. 


 


e. Staff Training            


 Training should be provided to educate all construction workers regarding best practice waste management 


practices and recycling initiatives, and to encourage more sustainable working practices. Emphasis should be 


placed on the waste minimisation hierarchy: reduce, reuse, and recycle; 


 All workers will be provided with a comprehensive induction to demonstrate which wastes are segregated in 


adequately labelled containers; and 


 Specific PPE and training will be provided and PPE must be worn by employees at all times. 
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3.5.5 Monitoring activities 


a. Daily Visual Inspection 


Visual inspection daily, to ensure waste storage and consignments are being handled correctly. Areas to be monitored 
by the HHI HSE Manager supported by HHI HSE Coordinator include:  


 Correct waste storage and segregation; 


 Quantifying raw material wastage; 


 Quantifying the generation of each waste stream; 


 Any improvements to be made in current working practices; 


 Methods by which the waste streams are being handled and stored; 


 Quantifying the material recycled or disposed of off-site; 


 Record of any treatment applied to the waste stream; and 


 Monitoring should be undertaken of the contractual transportation of waste, to ensure regulatory compliance 


once waste is removed from site. 


b. Monthly Collation of Waste Consignment Data 


 Monthly Collation of Waste Consignment Data by the by the HHI HSE Manager 


 Monthly collation of waste consignment data from all sub-contractors should be arranged by the HHI HSE 


Manager. 


c. Biannual Inspection Audit by the HHI HSE Manager 


 HHI performs a biannual inspection audit of all contracted waste disposal facilities and follows haulers on an 


ad-hoc basis in order to ensure that wastes are transferred to the appropriate facility disposal location. 


d. Annual Waste Management Compliance by the HHI HSE Manager 


 Data collected monthly, throughout the year, should be compiled and used to complete in order to 


demonstrate that the above mitigation have been implemented. 


 


3.5.6 Reporting 


a. Daily reporting 


All relevant consignments of waste for disposal or recycling should be recorded indicating their type, destination, 
name of the carrier and final destination. This will show whether the waste is to be treated, recycled or disposed of to 
a landfill site and discharge liability from the waste producer by ensuring that disposal activities are in accordance with 
local regulations.  
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3.5.7 Records management 


The following records should be maintained on site for a period of five years following the completion of Riyadh 
IPP Project: 


 Daily site inspection and monthly audit findings; 


 Waste manifests (type of waste, quantity, destination etc); 


 Waste carrier licenses or equivalent; 


 Waste management license or equivalent; 


 Acceptance letter for the disposal of non-hazardous waste at pre-agreed landfill from the Presidency of 


Meteorology Environment and Waste, on a biannual basis; 


 Monthly waste consignment data. 


 


3.6 LIQUID WASTE 


3.6.1 Objectives 


To ensure that all sanitary liquid wastes generated on site, such as sewerage, detergent and other contaminated 
water, are adequately handled, stored and disposed of. 


 


3.6.2 Targets  


 Compliance with KSA Legislation; 


 Adherence to guidelines set out within IFC General EHS Guidelines: Environmental – ‘Wastewater and 


Ambient Water Quality’; 


 No discharge or overflow of sanitary waste and process water on site; 


 No pollution events as a result of sewage / process water handled, stored and removed from site; and 


 Immediate attention and rectification of any pollution event resulting from the presence of any liquid wastes on 


site. 


 


3.6.3 Responsibilities 


HHI Project Director supported by HHI HSE Manager and HSE Sub-Contractors Representative(s) 


 


3.6.4 Mitigation Measures 


a. Storage and Treatment of Sanitary Wastewater 


 Wastewater storage tanks will be introduced to the site to provide adequate containment facilities for the 


construction workforce. 


 Functional and well maintained sanitary facilities must be available on site at all times; 
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 Installation of a septic system on site, in the absence of a sanitary sewage network; 


 Wastewater streams should be segregated to enable effective treatment within the septic system; 


 Temporary toilet facilities located on site will be placed on concrete bunds and will drain directly to the septic 


system; 


 Only sanitary liquid wastes should be treated within the septic system – wastewaters generated during 


construction works must not be stored within the septic system; 


 The septic system must adhere to the following requirements: 


– Correctly designed and installed to prevent any contamination events of land, surface and 


groundwater, or risks to public health and safety; 


– Correctly maintained to allow optimum operation; 


– Located in an area of the site where sufficient soil percolation will allow for the design wastewater 


loading rate; and 


– Located in an area of the site where soils are stable and relatively level, and allowing sufficient 


distance between the drain field and groundwater table of other potential receiving water bodies. 


 Sludge arising from the septic system should be disposed of by an appropriately licensed contractor in 


accordance with KSA Legislation and with an emphasis on preventing risk to public health and safety; 


 Adequate removal of sanitary liquid waste from the septic system, in conjunction with septic tank inspections 


will avoid any overflow and create a zero leakage site;   


 Removal of liquid sanitary waste from the septic system should be undertaken by a licensed waste 


management sub-contractor; and 


 A Chain of Consent System will be implemented to ensure that disposal of sanitary liquid waste is correctly 


undertaken and delivered to the correct, allocated Sewage Treatment Plant (STP).  This Chain of Consent 


System will involve the following tasks: 


– A receipt will be issued to the waste management contractor and duplicated for each sanitary liquid 


waste consignment collected from the IPP.  The duplicate copy will be kept on site and filed; 


– On arrival at the allocated STP, the waste management contractor must produce the receipt of 


collection and, on approval from the STP site manager, will be issued with a receipt of delivery; and 


– This receipt of delivery must then be returned to the HSE sub-contractors representative and filed for 


future auditing purposes. 


– HHI HSE Manager must collect and check data on a monthly basis for reporting purposes. 
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b. Process wastewater 


 Any process water generated during construction works must not be stored within the septic system  and will 


not be diverted to local surface water or storm water surface drainage systems; 


 Any process water generated by construction activities associated with workshops, consolidated waste 


area(s), batching plant or others will be diverted to a sump or a holding tank; 


 Any process water would be removed by a licensed waste management sub-contractor; and 


 Same mitigation measures stipulated by 3.6.4.a will need to be implemented specifically for process 


wastewater. 


 


3.6.5 Monitoring activities 


a. Daily Visual Inspection 


 Septic tank(s), sumps of holding tank for the process wastewater located within the Project Site will be 


checked on a daily basis by the HSE subcontractor representative in order to ensure that any potential 


overflows are detected at the earliest opportunity. 


 


3.6.6 Reporting  


Records of septic tank(s) / sumps / holding tanks inspections to be maintained and kept on site, including details of 
any incidents/complaints/corrective action required. 


 


3.6.7 Records Management 


The following records should be maintained on site for a period of five years following the completion of the Riyadh 
IPP Project: 


 Site log regarding septic tank/ sumps / holding tanks visual assessment; 


 Log of corrective actions required; and 


 Log of any internal or external complaints received. 


 


3.7 HAZARDOUS WASTE 


3.7.1 Objectives 


To ensure that hazardous materials (HazMat) wastes arising from construction activities on site are appropriately 
managed, transported and disposed of so as not to result in contamination to the surrounding environment. (Also refer 
to ECP 02: Soil and Water Contamination.)   


 


 


 


 







 
 


Construction Environmental Management Plan 


12361119 


Riyadh Independent Power Project, 


Kingdom of Saudi Arabia


84


 


3.7.2 Targets 


 Compliance with Article 14 concerning the Hazardous Waste Control Rules and Procedures as detailed in 


General Environmental Regulation 2001 


 Compliance with IFC standards for hazardous waste management 


– Environmentally safe and adequate storage of HazMat wastes; 


– Environmentally safe handling and usage of HazMat wastes; 


– Environmentally safe and legal transport of HazMat wastes; and 


– Environmentally safe and legal disposal of HazMat wastes. 


 


3.7.3 Responsibilities 


HHI Project Director supported by HHI HSE Manager and HSE subcontractor representatives. 


 


3.7.4 Mitigation measures 


a. Identification 


 Asbestos containing materials (often referred to as ‘ACMs’) may be present within the fabrics of the remaining 


buildings; therefore an asbestos survey will be conducted by a Specialist Asbestos Surveyor. If identified, 


asbestos would need to be removed by an appropriately licensed asbestos specialist contractor and diverted 


to a licensed hazardous waste. 


 All identified contamination areas, generated by historical or existing incidents and hazardous waste (e.g. 


chemical/fuel drums) will need to be appropriately stored, removed and diverted to a licensed hazardous 


waste landfill site prior the development of the area. 


b. Storage             


 HHI will nominate HSE representatives from the subcontractors to manage hazardous wastes on site. These 


individuals will be responsible for ensuring the correct placing, construction, maintenance and housekeeping 


of the HazMat waste storage areas; 


 Accurate record keeping of HazMat waste types and amounts should be recorded. This should take place on 


a monthly basis or as new HazMat waste is produced. The following information should be kept up to date for 


each Hazmat waste stream: 


– Name and description of the Hazmat waste; 


– Classification (e.g. code, class or division) of the Hazmat waste; 


– Quantity of HazMat waste produced per month; 


– Characteristic(s) that make(s) the Hazmat waste hazardous (e.g. flammability, toxicity) 


– Hazmat Waste Responsibility Details; 
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– Complete up to date inventory of all HazMat wastes on site, which should be updated daily. This 


should be available for Emergency crews in case of an event. 


 Any waste fuels, oils and chemicals will be stored separately in a bunded compound situated on an 


impermeable surface in order to prevent any potential spillage and contamination issues prior to collection for 


appropriate disposal and will be located in the on-site construction compound.   


 Storage areas must be clearly marked and signed with regard to the quantity and hazardous characteristics of 


the waste materials stored therein; 


 HazMat wastes must be stored in a container which has sufficient strength and structural integrity to ensure 


that it is unlikely to burst or leak in its ordinary use; 


 Returning any unused materials, spent containers, contaminated clothing, rags and tools would be returned a 


central compound, where practicable, for appropriate disposal; 


 The waste container must be situated within a secondary containment system which satisfies the following 


requirements: 


– It must have a capacity of not less than 110% of the container’s storage capacity or, if there is more 


than one container within the system, of not less than 110% of the largest container’s capacity or 25% 


of their aggregate capacity, whichever is the greater; 


– It must be positioned, or other steps must be taken, so as to minimise any risk of damage by impact 


so far as is reasonably practicable; 


– Its base and walls must be impermeable to water and oil; 


– Its base and walls must not be penetrated by any valve, pipe or other opening which is used for 


draining of the system; and 


– If any fill pipe, or draw off pipe, penetrates its base or any of its walls, the junction of the pipe with the 


base or walls must be adequately sealed to prevent hazmat wastes escaping from the system. 


 Each individual drum, package or container must be clearly labelled. Internationally recognised warning 


signage shall be used to indicate the hazards of the individual hazardous waste materials; 


 Where any drum is used for storage in conjunction with a drip tray as the secondary containment system, it is 


sufficient if the tray has a capacity of not less than 25% of:  


– The drum’s storage capacity; or 


– If there is more than one drum used at the same time with the tray, the aggregate storage capacity of 


the drums 


 Incompatible, HazMat wastes must be segregated and stored separately. For example, flammable liquids and 


other organics must be segregated from acidic and caustic materials; 
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 Where there is risk of a spill of Hazmat wastes, facilities should prepare a spill control, prevention, and 


countermeasure plan as a specific component of their Emergency Preparedness and Response Plan (see 


Emergency Preparedness and Response in  EMSP 04 –Environmental Incident Procedure); 


 Storage areas must be constructed such that any spillage or loss of containment of a particular HazMat waste 


type can not spread to other material types. This is particularly important where flammable materials are 


involved; 


 Covered plastics containers will be provided in the first aid area (for waste syringes, suturing kits and needles) 


and also clearly identified bagging for infectious or contaminated items; 


 Containers holding HazMat wastes must be clean, in good condition, not leaking, and compatible with the 


waste being stored within; 


 Regular inspection and maintenance of storage areas including drums, vessels, pavements and bunds must 


take place (see monitoring methodology below); 


 The stated maximum capacity of waste storage areas must not be exceeded; and 


 There must be vehicular and pedestrian access at all times to the whole of the waste storage area such that 


the transfer of containers is not reliant on the removal of impediments which may be blocking access, other 


than drums in the same row. 


c. Handling            


 An individual staff member must be assigned to manage HazMat wastes on site, to make sure that HazMat  


wastes are handled in the correct manner to reduce potential accidents; 


 Prior to commencing work involving handling waste materials, all personnel must be familiar with the relevant 


hazardous properties and instructed on what to do in case of an emergency; 


 Personnel must wear appropriate PPE according to the type of HazMat waste they are working with; 


 Use of drip trays is compulsory to contain any spills;  


 Any spillage of fuel or oils waste into the marine environment, must be efficiently contained with oil booms and 


pumps must be readily available to pump out any spillages; and 


 Emergency procedures must be put in place in case of spills (see Emergency Preparedness and Response). 


d. Transportation            


 All identified contamination areas and hazardous waste (e.g. chemical/fuel drums) will need to be 


appropriately removed and diverted to a licensed hazardous waste landfill site prior the development of the 


area. 


 Contractors responsible for transporting HazMat wastes from the site must be suitably qualified and posses a 


license from the Presidency of Meteorology and Environment to perform such work; 


 The vehicle must be in a good condition and must be suitable for the material being conveyed; 
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 A transportation document must be created to establish a chain-of-custody using multiple signed copies to 


show that the HazMat waste was transported and received by the disposal facility in the correct manner (such 


as intact, non-leaking labelled containers, licensed transporter, correct handling); 


 Ensure that the volume, nature, integrity and protection of packaging and containers used for transport are 


appropriate for the type and quantity of HazMat waste and modes of transport involved; 


 Train employees involved in the transportation of HazMat waste regarding proper transport procedures and 


emergency procedures; 


 Label all HazMat wastes to be transported and append external signs on transport vehicles; 


 A designated person must be available for emergency response on call 24 hours/day; 


 Transport HazMat wastes outside of peak traffic hours; 


 A material safety data sheet shall be filled in for each item of Hazmat waste. These forms would be kept on 


record for at least 5 years following completion of the construction phase; 


 Any spillages during transport will be removed and disposed of in a manner decided by the Presidency of 


Meteorology and Environment. 


 


3.7.5 Monitoring activities 


Monitoring will take the form of data collection from waste contractors removing construction hazardous waste from 


the site. 


a. Daily Visual Inspection  


To ensure hazardous waste storage and consignments are being handled correctly. Areas to be monitored by the HHI 


HSE Manager and HSE Sub-Contractors Representative include: 


 Correct storage of HazMat waste materials; 


 Record the type of HazMat waste, source of waste, nature of waste, quantity generated, transporters, and any 


treatment and disposal locations and data recorded and logged; 


 All relevant consignments of HazMats waste for disposal should be recorded indicating their type, destination 


and name of the carrier. This will show whether the waste is to be treated, recycled or disposed of to a landfill 


site and discharge liability from the waste producer by ensuring that disposal activities are in accordance with 


local regulations.  


 Monitoring should be undertaken of the contractual transportation of waste, to ensure regulatory compliance 


once waste is removed from site; 


 Quantifying the material disposed of off-site e.g. to landfill sites, local recycling networks, exporting materials 


for recycling; 


 Through internal and external controls, HHI will continue to monitor its internal programs and as far as 


possible, the receivers of all waste from the facility. 
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b. Monthly collation of HazMat waste consignment data 


 This data collection should be arranged by the HHI HSE Manager from all Hazmat waste contractors removing 


waste from the site. 


c. 4.2.3 Data collected monthly throughout the year  


 This data should be compiled and used to complete an Annual Waste Management Compliance report, This 


procedure should be implemented throughout the construction phase, as a best practice measure, and 


continued throughout the lifecycle of the Project. 


d. Yearly audit  


 HHI will audit all contracted hazmat waste haulers for their areas of assignment and based on this audit, 


contracts will be renewed or rejected. 


 


3.7.6 Reporting 


a. Daily Reporting and monthly data collection 


Records of daily visual inspections, monthly data collation for waste consignments and copies of annual monitoring 


reports submitted to the PME, complaints and corrective actions taken. 


b. Yearly Waste Management Report 


Yearly submission of Hazmat waste management to the PME report to include details on type of waste, source of 


waste, nature of waste, quantity generated, transporters, any treatment and disposal location. 


 


3.7.7 Records Management 


The following records should be maintained on site for a period of five years following the completion of Riyadh IPP 
Project: 


 Site log detailing visual inspection data; 


 Log of corrective actions taken; 


 Site log detailing monthly Hazmat waste consignment data, including waste quantities generated per day, per 


week and per month. 


 Site log of quantity and type of Hazmat wastes dispatched to the waste transport contractor ; 


 Record of contractor’s Hazmat waste transporting license; 


 Transportation of Hazmat waste chain of custody documents; and 


 Record of license to dispose Hazmat waste at an agreed disposal site. 
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3.8 HHI SUPPORTING PROCEDURES 


 Health, Safety and Environmental Manual; 


 HSE Training Programme; 


 Emergency and Response Procedure; and 


 Waste Management Procedure. 
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4 ECP 04: Noise Management 


4.1 POTENTIAL IMPACTS 


Typical construction activities which can result in noise generation include piling, drilling, cutting, sand blasting 
demolition, heavy machinery, trucks, excavators, shovels, cranes, etc.; and the movement of construction plant and 
vehicles. The purpose of the Noise Management Plan is to mitigate the identified impacts from noise and vibration at 
site boundary. This will have a temporary impact on the surrounding environment. 


 


4.2 RESPONSIBILITIES 


The HHI HSE Manager will be responsible for employing a specialist consultant to carry out regular noise monitoring 
during the construction of the Project on a two monthly basis. The monitoring results will be collected by the Project 
Co. HSE Manager. It is the responsibility of the HHI HSE Manager and Sub-contractor Environmental representative 
to ensure that all mitigation measures are implemented  in order to minimise noise emissions. 


 
 
4.3 IFC GUIDELINES AND IFC PERFORMANCE STANDARDS 


Environmental, Health and Safety General Guidelines - 1 Environment - 1.7 Noise; and 


Environmental, Health and Safety General Guidelines - 4 Construction and Decommissioning - 4.1 Environment.; and 


IFC Standard 3 – Pollution Prevention Abatement. 


 
 
4.4 STANDARDS 


There are no technical guidance notes produced by the KSA government regarding construction noise and vibration.  
It is therefore recommended that noise from construction and demolition sites should not exceed the level at which 
conversation in the nearest building would be difficult with the windows shut, in accordance British Standard 
5228:2009 Parts 1&2[1&2]. Noise levels, between say 07.00 and 19.00 hours, outside the nearest window of the 
occupied room closest to the site boundary should not exceed: 


 70 decibels (dBA) in rural, suburban and urban areas away from main road traffic and industrial noise; 


 75 decibels (dBA) in urban areas near main roads in heavy industrial areas. 


 


4.5 VEHICLE AND CONSTRUCTION ACTIVITIES 


4.5.1 Objectives 


To ensure that noise originating from construction traffic and construction activities does not cause nuisance or 
disturbance to local communities and the environment. 


 


4.5.2 Targets 


 Compliance with British Standard 5228:2009 Parts 1&2[1&2]; and 


 Compliance with within the IFC General EHS Guidelines (Section1.7) of 70 dBA all day.   
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4.5.3 Responsibilities 


HHI HSE Manager supported by HHI HSE Coordinator. 


 


4.5.4 Mitigation Measures 


a. General 


 Complaints regarding noise and vibration from any member of the public will trigger a review of existing 


construction practices and traffic routes in order to satisfy the issue; 


 In order to control the duration of noise and vibration from the construction activities, no noise from the works 


will be audible at the application site boundary of any occupied residential property outside the hours of: 


– Saturday to Wednesday 08:00 - 18:00 


– Thursday 08:00 - 13:00; Or  


– No working on Friday or Public Holidays. 


 If noise exceeds the required standards the use of acoustic screens or noise attenuation measures will be 


implemented (refer to standards below); 


 Stationery machinery such as generators must be kept in enclosed structures for noise control during the 


night; 


 Items of plant on site operating intermittently will be shut down in the intervening periods between uses. 


 Electrically powered plant should be preferred, where practicable, to mechanically powered alternatives.  All 


mechanically powered plant should also be fitted with suitable silencers; 


 Proper PPE to be provided to all personnel working in high noise areas; 


 Appropriate breaks to be provided to personnel working in high noise areas; 


 High noise sign boards to be placed in high noise areas such as piling, excavation, cutting, grinding, etc. 


 Residential accommodation (including labour camps) will not be located within 2 km of the site boundary.  Any 


residential developments within the area will have a noise impact study carried out to determine if the site is 


suitable; 


b. Demolition 


 Demolition to be conducted by authorised contractor to ensure use of proper equipment; 


 Demolition to be conducted only during day time; 


  Planning of demolition activities to ensure minimum disturbance time to the surrounding environment; and 


 PPE to be provided for all personnel working in the area. 
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c. Backfilling 


 Dredging and backfilling activities to be restricted to day time. 


d. Excavation and material handling 


 Loading of materials into the trucks by excavators to be carried out from a minimum height to prevent high 


noise; and 


 Excavation to be restricted to day time. 


e. Piling  


 Piling activities to be conducted during the day time; 


 Use of vibratory hammer rather than impact hammer to reduce noise levels; 


 High frequency vibrator hammer to be used rather than low frequency based on the type of piling; and 


 Moveable acoustic sound barrier for the hammer and piling equipment to be provided near to receptors such 


as accommodation and other facilities. 


f. Cutting, bending and welding 


 Cutting of steel rods and other building materials to be conducted in separate areas; 


 Machinery used for cutting to be adequate to ensure low noise generation. 


g. Sand blasting  


 Sand blasting, if required will be conducted during day time and in closed environment with temporary noise 


barriers. 


 
h. Vehicle movement  


 Speed restriction of 15 kmph to be enforced on internal roads to minimise noise from vehicle movement; 


 Vehicle movement and delivery of materials to be avoided at night time (6pm to 6am) to ensure minimum 


disturbances to the nearby receptors; and 


 Vehicle deliveries to be organised in order to avoid pile of delivery trucks leading to high noise levels; 


 Deliveries will be routed so as to minimise disturbance to nearby communities.  Delivery vehicles should be 


prohibited from waiting within or near the site with their engines running. The movement of heavy vehicles 


during the night will be avoided wherever practical.  


i. Construction equipment 


 Noise from vehicles, machinery and equipment used on site will not exceed the manufacturer’s specifications, 


based on the installation of adequate noise reduction systems;  


 Equipment and machinery will be regularly serviced to ensure that they are kept in good condition, with 


attention given to muffler maintenance and noise reduction systems; 
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 Noisy equipment and machinery will be replaced with less noisy alternatives or provide equipment that is 


specifically designed with noise inhibitors, such as generators and compressors with silencers and muffled 


jackhammers. 


 Acoustic covers and barriers must be used on all machine engines that generate excessive noise levels. 


 Any machinery will be shut off during periods of non-use or, if not practical to do so, will be throttled back to a 


minimum. 


 Where possible, ensure that operation times of noisy equipment, machinery and activities are carried out 


during daytime hours. 


4.5.5 Monitoring activities 


Ambient noise should be assessed as soon as possible following the start of construction and then every two months 
within one meter from the site boundary at four locations (north, west, south and east boundaries). Frequency would 
be increased if standards where exceeded until the exceedances had been resolved. 


Measurements shall be taken by an experienced qualified professional and a report provided by an accredited 
Environmental Noise Consultant. The following monitoring procedure should be followed:  


 Noise measurements will be taken at the façade of the nearest noise-sensitive receptors. Noise 


measurements should be taken adjacent (approximately 10m) to the sensitive receptors during normal 


working hours according to BS 5228 – Part 1: 1997 “Code of practice for basic information and procedures for 


noise and vibration control”; 


 Industry approved sound level meters (e.g. a 01dB Stell Solo) will be used and have had calibration within the 


previous two years. Meters will be hand calibrated before and after use; 


 Microphones will be windshield protection; 


 Microphones will be located in free field conditions at all times; and 


 The height of the microphone will be between 1.2-1.5m above the ground. 


 The threshold value for the implementation of mitigation is 75 dB LAeq,T in accordance with AL 72. 


 


4.5.6 Reporting 


No reporting requirements have been identified. 


 


4.5.7 Records Management 


The following records should be maintained onsite for a five year period following the completion of the construction 


phase: 


 Environmental noise reports; 


 Equipment calibration; and 


 Complaints and action taken. 
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4.6 HHI SUPPORTING PROCEDURES 


 Health, Safety and Environmental Manual; 


 HSE Training Programme; 


 Emergency and Response Procedure. 
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5 ECP 05: Traffic Management 


5.1 POTENTIAL IMPACTS 


This method statement relates to traffic and transportation aspects of the Riyadh IPP Project.  During construction, it 
is vital that construction traffic is managed appropriately to ensure that any impacts upon the local road networks are 
minimised to reduce disruption as far as possible.   


 


5.2 RESPONSIBILITIES 


HHI HSE Manager supported by HHI HSE coordinator and HSE subcontractor representatives. 


 


5.3 IFC GUIDELINES AND IFC PERFORMANCE STANDARDS 


Environmental, Health and Safety General Guidelines - 3 Community Health Care – 3.4 Traffic Safety;  


Environmental, Health and Safety General Guidelines - 4 Construction and Decommissioning - 4.1 Environment; and 


IFC Performance 3 – Pollution Prevention Abatement 


 
5.4 STANDARDS 


No local standards have been identified. 


 


5.5 INTERNAL AND EXTERNAL TRAFFIC 


5.5.1 Objectives 


The following objectives should be met: 


 To ensure that site access and traffic flows are managed to minimise impacts on the existing adjacent road 


network.  


 Plan and maintain internal road network to work efficiently; and 


 Adoption of best transport safety practices across all aspects of the construction phase. 


 


5.5.2 Targets 


 Adhere to guidance set out in IFC EHS Guidelines: Community Health and Safety – Traffic Safety; 


 Minimise traffic impact on adjacent community and highway users; and 


 Prevention of traffic accidents and minimisation of traffic related injuries. 


 


5.5.3 Responsibilities 


HHI HSE Manager supported by HHI HSE coordinator and HSE subcontractor representatives 
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5.5.4 Mitigation Measures 


a. Internal Traffic Network 


 Traffic must be kept to designated construction routes; 


 Roads will be well sign posted; 


 Routes will be planned to be as direct as possible; and 


 All drivers to the site will be provided with a site map and clear directions which indicates the correct access 


and exit routes. 


b. External Traffic Network 


 Traffic routes should avoid residential areas where possible;  


 Where possible, construction traffic should be scheduled in off-peak traffic times and on well maintained 


routes;  


 Appropriate traffic safety signage will be provided to warn the public of construction traffic where traffic merges 


with normal road traffic; and 


 Where appropriate, locally sourced materials should be utilised within the construction phase to minimise 


driving distances, and workers should be transported to site by bus to minimise external traffic. 


c. Traffic Safety 


 All construction drivers should be trained in road and traffic safety, in order to improve driving standards and 


appropriate licensing of drivers; 


 Trip durations should be capped to prevent excessive driving times and driver exhaustion e.g. construction 


driver rosters should be formulated; 


 Speed control devices should be fitted to all construction trucks and monitoring of driver actions should be 


undertaken remotely; 


 Communication and training amongst first aid workers to ensure that any traffic related incidents are effectively 


and efficiently dealt with; 


 Appropriate warning signs and flag operators should be used to warn the public of any adverse driving 


conditions as a result of construction traffic; and 


 Regular maintenance of all construction vehicles and mobile machinery used on site should be undertaken, 


e.g. monthly, to ensure safe operation. 


5.5.5 Monitoring activities 


a. Daily and Monthly Inspections and Complaints: 


 Non-conformances noted on site during daily EHS inspections and daily monitoring forms completed if 


observed; 


 Records of monthly vehicle maintenance and inspections to be collated; and 
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 Monitoring of complaints from local residents in relation to traffic generated this phase of the Project..   


 


5.5.6 Reporting 


No reporting is considered necessary unless complaints are received by the HHI or other interested parties. 


 


5.5.7 Records Management 


The following records should be maintained on site: 


 Site log regarding vehicle inspections; 


 Internal and external construction traffic route map; 


 Log of accidents and/or corrective actions required; and 


 Log of any internal or external complaints received. 


 


5.6 HHI SUPPORTING PROCEDURES 


 Health, Safety and Environmental Manual; 


 HSE Training Programme; 


 Emergency and Response Procedure; and 


 Traffic Control and Fire Prevention. 
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6 ECP 06: Construction Workers Welfare Management 


6.1 POTENTIAL IMPACTS 


Health and safety in the working environment including construction site and labour camps, in conjunction with 
workers welfare, are critical components of a Project and require careful planning and implementation. This ensures 
that a successful balance is achieved between operating a profitable business and maintaining basic workers rights, 
ensuring the health and safety of workers and therefore maintaining a committed and efficient work force.  


Objectives and targets have been set out within this Method Statement which reflect the requirements included within 
the KSA Labour Law Royal Decree No. M/51 (September 2005) and Performance Standard 2: Labour and Working 
Conditions, which will ensure that optimal working conditions are provided and a protocol for providing adequate 
workers rights is implemented throughout the construction phase of the Riyadh IPP Project. 


 


6.2 RESPONSIBILITIES 


HHI Project Director supported by the Project Co. HSE Manager 


 


6.3 IFC GUIDELINES AND IFC PERFORMANCE STANDARDS 


IFC Performance Standard 2 - Labour and Working Conditions; 


IFC and EBRD Guidance – Woker’s accommodation: processes and standards. 


 
6.4 STANDARDS 


Saudi Arabia adopted, in 2005, the Labour Law by Royal Decree N0. M/51 with Table 30 providing a summary of the 
main components of the Law 
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Table 30:  Content of the Saudi Labour Law 2005 


Chapter No Title Article 


Part I: Definitions and General Provisions 


Chapter one  Definitions Art (1) 0 Art (2) 


Chapter two General Provisions Art (3) 0 Art (21) 


Part II: Organisation of Recruitment 


Chapter one Employment Units Art (22) 0 Art (27) 


Chapter two Employment for the Disables Art (28) 0 Art (29) 


Chapter three Private Offices for Recruitment Art (30) 0 Art (31) 


Part III Employment of Non-Saudis 


Part IV Training and Qualification 


Chapter one Training Qualification of the Employer’s Workers Art (42) 0 Art (44) 


Chapter two Training and Qualification and Training Contract 


of Workers other than the Employer’s  


Art (45) 0 Art (49) 


Part V 


Chapter one Work Relations Art (50) 0 Art (60) 


Chapter two Duties and Disciplinary Rules Art (61) 0 Art (73) 


Chapter three Termination of Work Contract Art (74) 0 Art (83) 


Chapter four End of Service Art (84) 0 Art (88) 


Part VI Work Conditions Circumstances 


Chapter one Wages Art (89) 0 Art (97) 


Chapter two Working Hours Art (98) 0 Art (100) 


Chapter three Rest Periods and weekly Rest Days Art (101) 0 Art (108) 


Chapter four Leaves Art (109) 0 Art (118) 


Part VI Part Time Work  
Part VIII Protection against occupational Hazards, major Industrial Accidents and Work Injuries, and Health and Social Services 


Chapter one Protection Against Occupational Hazards Art (121) 0 Art (126) 


Chapter two Protection against Major Industrial Accidents Art (127) 0 Art (131) 


Chapter three Work Injuries Art (132) 0 Art (141) 


Chapter four Medical and Social Services Art (132) 0 Art (141) 


Part IX Employment of Woman Art (149) 0 Art (160) 


Part X Employment of Minors Art (161) 0 Art (167) 


Part XI Marine Work Contract Art (168) 0 Art (184) 


Part XII Working in Mines and Quarries Art (185) 0 Art (193) 


Part XIII Work Inspection Art (194) 0 Art (209) 


Part XIV Commission for Settlement of labour Disputes Art (210) 0 Art (242) 


Part XV Punishment 
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6.5 HEALTH AND SAFETY IN THE WORK ENVIRONMENT 


6.5.1 Objectives 


To minimise the potential for health and safety impacts to employees from various operational aspects, including 
offices and accommodation units within the labour camps of the Project, through effective management of both 
working and living areas. 


 


6.5.2 Targets 


 Monthly health and safety audits demonstrating compliance with legislation standards and mitigation 


measures stipulated within the CEMP. 


 


6.5.3 Responsibilities 


HHI Project Director supported by HHI HSE Manager and HSE subcontractor representatives. 


 


6.5.4 Mitigation Measures 


a. Induction Training and Procedures 


 HHI has developed a comprehensive environmental and health and safety induction awareness training 


procedures which is mandatory for all personnel working on site. This induction training will be provided in all 


cases prior to any commencement of any work on site; 


 Specific employees should be assigned specific inspection responsibilities and given the authority to remedy 


any problems found, therefore specialist training will be according to the role and responsibilities of the 


personnel and education level of the workforce; 


 The training will address safety, health, environmental and social matters; and 


 Further training will be held as required at appropriate intervals to reinforce the culture of environmental 


protection as per the work ethic.  


 Toolbox talks will be provided throughout the construction works to address specific issues such as 


dewatering, waste management, storage and transport of fuels and chemicals, etc. 


b. Water, Washing and Toilet Facilities 


 Provision will be made for employee facilities including shelter, toilets and washing facilities; 


 Toilet facilities supplied by subcontractor for the workers should occur at a maximum ratio of 1 toilet per 30 


workers (preferred 1:15); 


 Sanitation facilities will be located within 100m from any point of work; 


 All temporary / portable toilets will be secured to the ground in order to prevent them toppling due to wind or 


any other cause; 


 Combinations of urinal and pan type units will be considered; 


 These facilities will be maintained in a hygienic state and serviced regularly; 
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 Toilet paper and toilet hoses will be provided; 


 The sanitary waste subcontractor(s) shall ensure that spillage do not occur when the toilet are cleaned or 


emptied and the contents are removed from the site; 


 Discharge of waste from toilets into the environment and burying of waste will be strictly prohibited; 


 Wash areas should be placed and constructed in such a manner so as to ensure that the surrounding areas 


which include groundwater and coastal water are not polluted; 


 Water from kitchens, showers, sinks etc. will be discharged into a septic tank for removal from site by a 


specialist contractor; and  


 All contaminated water, contaminated run-off or effluent must be disposed off at a site approved by the PME. 


c. Building Materials 


 All components of and infrastructure associated with the Project will be constructed in accordance with 


industry best practice and by qualified engineers; 


 All materials used in the construction of working areas will not represent any possibility for occupational or 


environmental hazards; 


 All materials used will be structurally safe and provide adequate protection against all climatic conditions.  


They should also be fire resistant and free from asbestos, CFCs or any other dangerous substance.  


d. Flooring 


 In order to prevent accidents, floors should be well maintained, not contain holes and/or present any features 


that may lead to slips or falls; 


 All surfaces, structures and fittings should be easy to clean and maintain and not allow for the accumulation of 


hazardous or unhygienic compounds; and 


 All floors should be fitted with non-slip coverings. 


e. Ventilation 


 Sufficient quantities of fresh air should be available within enclosed working areas and ventilation systems 


should be well maintained to ensure good working order;  


 Vents should not measure less than 1/10 of the floor area for each work station.  Empty areas per worker 


should measures at least 11.5m³; 


 All vents within the facility should be adequate for the activity taking place and should be in good working 


order; 


 Adequate provision of fans is required, with a minimum of 1 fan per 20m²; and 


 Protection from dusts, smokes, gases, vapours and other harmful respirable substances must be provided.  


Adequate air suction systems must be installed and appropriate Personal Protective Equipment (PPE) in the 


form of face masks, should be provided at all times.  
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f. Heat Stress 


 The ambient indoor temperature within all areas used by the employees should be maintained at an adequate 


level during operational hours; 


 Careful ratios of temperature and humidity should be calculated according to each work task in order to 


specify working hours per activity. 


 Safe drinking water should be readily available throughout the site and the labour camp at all times.  This may 


be in the form of bottled water, or drinking fountains, located at strategic points within all areas.. Depending on 


the weather conditions and accommodation standards, at least 180 litres per person 


 Provisions should be made for adequate shaded areas to allow respite from direct sunlight. 


g. Fire Precautions 


 Trained health and safety and first aid personnel should always be present on the construction site and 


identified to workers during induction training sessions; 


 First Aid stations and adequate equipment should be easily reachable throughout the Project Site; and  


 Where necessary, eye wash stations and emergency showers should be installed near to areas for which 


emergency flushing is the recommended first aid treatment, for example in areas where hazardous liquids are 


used. 


h. Infectious Disease Control 


 The design of on-site catering facilities should be in accordance with the internationally accepted Hazard 


Analysis Critical Control Point (HACCP) standards in order to prevent the transmission of food-bourne 


bacterial or viral diseases; 


 The building site and the labour camps will be adequately drained to avoid the accumulation of stagnant 


water; 


 Appropriate action will be taken for outbreaks of illnesses amongst workers, minimising the transmission as far 


as is possible, these measures may involved quarantine areas. 


i. Medical Services 


 On site medical facilities will be made available throughout the construction phase for the use of workers. 


Trained health and safety and first aid personnel will be identified to workers as part of their training schedule. 


 


6.5.5 Monitoring Activities 


a. Weekly visual inspections and monthly audits 


 Daily visual inspections and monthly audits by HHI to ensure all parameters listed below are being managed 


in compliance with recommendations set out within this methods statement, as defined by requirements within 


Saudi Labour Law and IFC Performance Standards and IFC and EBRD Guidance: 


– Evidence of EHS Inductions and Training; 
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– Building Materials; 


– Flooring; 


– Building Heights; 


– Ventilation; 


– Heat Stress; 


– Lighting 


– Noise Emissions; 


– Vibration; 


– Fire Precautions; 


– First Aid Requirements; and 


– Infectious Disease Control. 


 Collated information should be logged and kept on site.  A weekly summary would be provided at the weekly 


HSE meeting. 


 


6.5.6 Reporting of inspections and audits 


Reports of inspections and audits undertaken to be maintained and kept on site, including details of any complaints 
and corrective action required. The following should be reported on: 


 Non-conformances and corrective actions identified within weekly inspections and monthly audits, should be 


recorded; and 


 A site register summarising these incidents should also be maintained, providing a log of all incidents which 


occur during a one month period. 


 


6.5.7 Records Management 


The following records should be maintained on site after a five period following completion of the construction phase: 


 Non-conformances and corrective actions identified within daily inspections and monthly audits, should be 


recorded; and 


 A site register summarising these incidents should also be maintained, providing a log of all incidents which 


occur during a one month period. 


 


6.6 WORKERS WELFARE 


6.6.1 Objectives 


To set out comprehensive internal procedures to ensure the highest standards of welfare for workers, and to ensure 
that a the grievance mechanism for workers is fully established. 
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6.6.2 Targets  


 Adherence to guidelines set out within IFC Performance Standard 2: Labour and Working Conditions and IFC 


/ EBRD Guidance; 


 Maintenance of good worker-manager relationship; 


 Ensuring equal opportunities, and fair conduct in a  non-discriminative way for all employees; 


 Ensuring no child labour or forced labour activities occur; and 


 Monthly audits demonstrating compliance with legislation standards e.g. Completion of monthly Hygiene and 


Sanitation Inspection Report. 


 


6.6.3 Responsibilities 


HHI Project Director supported by HHI HSE Manager and HHI HSE Coordinator. 


 


6.6.4 Mitigation Measures 


a. Terms of Employment and Working Conditions 


 HHI Human Resources representatives will communicate to all HHI employees the details of their working 


conditions as dictated by the Saudi Labour Law 2005, and terms of employment including wages, benefit 


allowances, overtime payment arrangement, sickness leave allowances, paternity and vacation allowances, 


and internal grievance mechanism. This contact information will be provided to the workers via appropriate 


transparent measures and a placard left on the perimeter of the site with further details of contact 


arrangements.  


 HHI Human Resources representatives will ensure that subcontractors adhere to these principles; and 


 HHI will ensure that evidence of such information being disseminated to employees of sub-contractors is 


provided.  


b. Labour Camps 


 When relevant, other Environmental Control Plans will be applied to the labour camp: ECP 02: “Soil and 


Groundwater Contamination”, ECP 03: Waste Management; ECP 05 Transport Management etc. 


 HHI will undertake a monthly Hygiene and Sanitation Inspection audit, and subsequently produce a Hygiene 


and Sanitation Inspection Report.  This will include reporting on the cleanliness (good/fair/poor) of various 


aspects of the workers accommodation areas, to include: 


– Potable Water; 


– Kitchen Areas; 


– Canteen; 


– Toilet Areas; and 


– Waste Management. 
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 Rooms and dormitories will follow with the below specifications 


– Rooms/dormitories will be kept in good condition; 


– Rooms/dormitories will be aired and cleaned at regular intervals; 


– Rooms/dormitories will be built with easily cleanable flooring material; 


– Sanitary facilities will be located within the same buildings and provided separately for men and 


women; 


– Density standards are expressed either in terms of minimal volume per resident or of minimal floor 


space. Usual standards range from 10 to 12.5 cubic metres (volume) or 4 to 5.5 square metres 


(surface); 


– A minimum ceiling height of 2.10 metres will be provided; 


– In collective rooms, which are minimised, in order to provide workers with some privacy, only a 


reasonable number of workers are allowed to share the same room. Standards will range from 2 to 8 


workers; 


– All doors and windows should be lockable, and provided with mosquito screens where conditions 


warrant; 


– There should be mobile partitions or curtains to ensure privacy; 


– Every resident is provided with adequate furniture such as a table, a chair, a mirror and a bedside 


light.  and 


– Separate sleeping areas are provided for men and women, except in family accommodation. 


 Beds arrangement and storage facilities will be as follow: 


– Separate bed for each worker will be provided; 


– There will be a minimum space between beds of 1 metre; 


– Double deck bunks are not advisable for fire safety and hygiene reasons, and their use will be 


minimised. Where they are used, there must be enough clear space between the lower and upper 


bunk of the bed. Standards range from to 0.7 to 1.10 metres; 


– Triple deck bunks will be prohibited; 


– Each worker will be provided with a comfortable mattress, pillow, cover and clean bedding; 


–  Bed linen will be washed frequently and applied with repellents and disinfectants where conditions 


warrant; 


– Facilities for the storage of personal belongings for workers will be provided. Standards vary from 


providing an individual cupboard for each worker to providing 475-litre big lockers and 1 metre of shelf 


unit; and 
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– Separate storage for work boots and other personal protection equipment, as well as drying/airing 


areas will need to be provided depending on conditions. 


 Sanitary and toilet facilities will be as follow: 


– Sanitary and toilet facilities will be constructed of materials that are easily cleanable; 


– Sanitary and toilet facilities will be cleaned frequently and kept in working condition; 


– Sanitary and toilet facilities will be designed to provide workers with adequate privacy, including 


ceiling to floor partitions and lockable doors; 


– Sanitary and toilet facilities will be not shared between men and women, except in family 


accommodation; 


– An adequate number of toilets will be provided to workers. Standards will  range from 1 unit to 15 


persons to 1 unit per 6 persons. For urinals, usual standards are 1 unit to 15 persons; 


– Toilet facilities will conveniently located and easily accessible. Standards will  range from 30 to 60 


metres from rooms/dormitories; 


– Toilet rooms will be located so as to be accessible without any individual passing through any 


sleeping room. In addition, all toilet rooms should be well-lit, have good ventilation or external 


windows, have sufficient hand wash basins and be conveniently located. Toilets and other sanitary 


facilities should be (“must be” in cold climates) in the same building as rooms and dormitories; 


– Shower/bathroom flooring will made of anti-slip hard washable materials; 


– An adequate number of handwash facilities will be provided to workers. Standards will range from 1 


unit to each 15 persons to 1 unit per 6 workers. Handwash facilities will consist of a tap and a basin, 


soap and hygienic means of drying hands; 


– An adequate number of shower/bathroom facilities will be provided to workers. Standards range from 


1 unit to 15 persons to 1 unit per 6 persons; 


– Showers/bathrooms will be conveniently located; 


– Shower/bathroom facilities will be provided with an adequate supply of cold and hot running water. 


 Canteen, cooking and laundry facilities arrangements will be as follow: 


– Canteen, cooking and laundry facilities will be built in adequate and easy to clean materials; 


– Canteen, cooking and laundry facilities will be kept in a clean and sanitary condition; 


– If workers can cook their own meals, kitchen space will provided separate from sleeping areas; 


– Adequate facilities for washing and drying clothes will be provided. Standards range will range from 


providing sinks or tubs with hot and cold water, cleaning soap and drying lines to providing washing 


machines and dryers; 
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– When work clothes are used in contact with dangerous substance (for example, application of 


pesticide), special laundry facilities (washing machines) will be provided; 


– Canteens have a reasonable amount of space per worker. Standards range from 1 square metre to 


1.5 square metres; 


– Canteens will be adequately furnished. Standards will range from providing tables, benches, 


individual drinking cups and plates to providing special drinking fountains; 


– Places for food preparation will be designed to permit good food hygiene practices, including 


protection against contamination between and during food preparation; 


– Kitchens will be provided with facilities to maintain adequate personal hygiene including a sufficient 


number of washbasins designated for cleaning hands with clean, running water and materials for 


hygienic drying; 


– Wall surfaces adjacent to cooking areas will made of fire-resistant materials. Food preparation tables 


will also equipped with a smooth durable washable surface. Lastly, in order to enable easy cleaning, it 


is good practice that stoves are not sealed against a wall, benches and fixtures are not built into the 


floor, and all cupboards and other fixtures and all walls and ceilings have a smooth durable washable 


surface; 


– All kitchen floors, ceiling and wall surfaces adjacent to or above food preparation and cooking areas 


will be built using durable, non-absorbent, easily cleanable, non-toxic materials; 


– Wall surfaces adjacent to cooking areas will be made of fire-resistant materials. Food preparation 


tables will be equipped with a smooth, durable, easily cleanable, non-corrosive surface made of non-


toxic materials. Lastly, in order to enable easy cleaning, it is good practice that stoves are not sealed 


against a wall, benches and fixtures are not built into the floor, and all cupboards and other fixtures 


have a smooth, durable and washable surface; 


– Adequate facilities for cleaning, disinfecting and storage of cooking utensils and equipment will be 


provided.  


– Food waste and other refuse will be to be adequately deposited in sealable containers and removed 


from the kitchen frequently to avoid accumulation; 


– Food provided to workers will contain an appropriate level of nutritional value and takes into account 


religious/cultural backgrounds; different choices of food are served if workers have different cultural/ 


religious backgrounds; and 


– Food is prepared by cooks. It is also best practice that meals are planned by a trained nutritionist. 


 Medical Facilities arrangement will be as follow: 


– A number of first aid kits adequate to the number of residents will be available; 


– First aid kits will be adequately stocked. A 24/7 first aid service/facility will be available; 


– An adequate number of staff/workers will be trained to provide first aid; and 
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– Where possible and depending on the medical infrastructures existing in the nearby community, other 


medical facilities will provided (nurse rooms, dental care, minor surgery). 


 Leisure, social and telecommunication facilities arrangement will be as follow: 


– Basic collective social/rest spaces will be provided to workers. Standards will range from 


providing workers multi-purpose halls to providing designated areas for radio, TV, cinema; 


– Recreational facilities will be provided. Standards will range from providing exercise equipment to 


providing a library, swimming pool, tennis courts, table tennis, educational facilities; 


– Workers will be provided with dedicated places for religious observance if the context warrants; and 


– Workers will have access to public phones at affordable/ public prices (that is, not inflated). 


 Staff Management 


An appointed person with the adequate background and experience will be in charge of managing the workers’ 
accommodation; 


– Depending on the size of the accommodation, there will have a sufficient number of staff in charge of 


cleaning, cooking and of general maintenance; 


– Such staff will be recruited from the local communities; 


– Staff will receive basic health and safety training; and  


– Persons in charge of the kitchen are trained in nutrition and food-handling and adequately supervised. 


 Charging fees for accommodation and services arrangement will be as follow: 


– If fees are charged, workers will be provided with clear information and a detailed description of all 


payments made such as rent, deposit and other fees; 


– When company housing is considered to be part of workers’ wages, workers will be provided with an 


employment contract clearly specifying housing arrangements and regulations, in particular rules 


concerning payments and fees, facilities and services offered and rules of notice; 


– When fees are charged, the renting arrangements will be fair and do not cost the worker more than a 


small proportion of income and will never include a speculative profit; 


– Food and other services will be free or are reasonably priced, never above the local market price. and 


– The provision of accommodation or other services by employers as a payment for work will be 


prohibited. 


 Health and Safety Arrangements will be as follow: 


– The person in charge of managing the accommodation will have a specific duty to report to the health 


authorities the outbreak of any contagious diseases, food poisoning and other important casualties.  


– An adequate number of staff/workers will trained to provide first aid; 
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– A specific fire safety plan will prepared, including training of fire wardens, periodic testing and 


monitoring of fire safety equipment and periodic drills; 


– Guidance on the detrimental effects of the abuse of alcohol and drugs and other potentially harmful 


substances and the risk and concerns relating to HIV/AIDS and of other health risk-related activities is 


provided to workers. It is best practice to develop a clear policy on this issue; 


– Workers will have access to adequate preventive measures such as contraception (condoms in 


particular) and mosquito nets; 


– Workers have easy access to medical facilities and medical staff. Where possible, female 


doctors/nurses should be available for female workers; and 


– Emergency plans on health and fire safety are prepared. Depending on the local context, additional 


emergency plans are prepared as needed to handle specific occurrences (earthquakes, floods, 


tornadoes). 


 Security of worker’s accommodation will be as follow: 


– Security staff  will have been checked to ensure that they have not been implicated in any previous 


crimes or abuses. Where appropriate, security staff from both genders will be recruited; 


– Security staff will have a clear mandate and will have received clear instruction about their duties and 


responsibilities, in particular their duties not to harass, intimidate, discipline or discriminate against 


workers; 


– Security staff will have received adequate training in dealing with domestic violence and the use of 


force; 


– Security staff will have a good understanding about the importance of respecting workers’ rights and 


the rights of the communities; 


– Body searches will be only allowed in specific circumstances and are performed by specially trained 


security staff using the least-intrusive means possible. Pat down searches on female workers can 


only be performed by female security staff; 


– Security staff will adopt an appropriate conduct towards workers and communities; 


– Workers and members of the surrounding communities have specific means to raise concerns; 


 Accommodation, catering services and utility provisions should meet internationally accepted standards.  


Workers quarters should be designed with adequate room to avoid over crowding.  This is a vital component 


of effective management of workers facilities in order to minimise the transmission of diseases, particularly 


respirable diseases; 


 All tanks used for the storage of drinking water are constructed and covered as to prevent water stored therein 


from becoming polluted; the drinking water quality will be regularly monitored against WHO drinking water 


standards. 
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 Wastewater, sewage, food and any other waste materials will be segregated and adequately stored (please 


refer to section ECP03: Waste Management). Specific containers for rubbish collection are provided and 


emptied on a regular basis. Standards range from providing an adequate number of rubbish containers to 


providing leak proof, non-absorbent, rust and corrosion-resistant containers protected from insects and 


rodents.  


 Rubbish containers 30 metres from each shelter on a wooden, metal, or concrete stand. Such containers must 


be emptied at regular intervals (to be determined based on temperatures and volumes generated) to avoid 


unpleasant odours associated with decaying organic materials); 


 Pest extermination, vector control and disinfection are carried out throughout the living facilities in compliance 


with local requirements and/or good practice. Where warranted, pest and vector monitoring should be 


performed on a regular basis. 


 All accommodation buildings should be fitted with well maintained and tested fire detectors, alarm systems 


and automatic fire fighting equipment; 


 Manual fire-fighting equipment should be provided and stored in a readily accessible area; and 


 Adequate means of escape in the event of a fire must be provided. 


c. Non-Discrimination and Equal Opportunities 


 HHI must ensure that all decisions undertaken in relation to employees (both within HHI and their sub-


contractors) must be in such a way that does not reflect judgment based on a personal characteristic of an 


individual.  Emphasis must be placed on developing employment relationships based on equal and fair 


opportunity; and 


 All aspects of employment, including working conditions, training provision, employment termination, 


promotion or disciplinary procedures, must be undertaken in a consistent manner, without bias or 


discrimination. 


d. Management of Staff Withdrawal and Retrenchment 


 HHI will develop an effective plan to ensure that withdrawal of staff is undertaken in a phased manner, and 


which will mitigate any detrimental impacts on workers (and the local community) in the event of imminent 


redundancies.  Adequate notice will be provided where possible, and consultations with workers, 


organisations and, where appropriate, the Saudi Government, will be undertaken to ensure any job losses are 


handled in compliance with local law. 


e. Grievance Mechanism 


 HHI shall ensure that the Grievance Mechanism for all workers is fully implemented, in order for workplace 


concerns to be raised, dealt with effectively and that all grievances are dealt within the shortest possible time.  


Protocol for reporting a grievance must be set out by HHI and communicated to all staff, including sub-


contractors staff, during the induction process.  Sufficient resources at a management level should be 


provided to allow prompt response to any grievances, whilst ensuring that feedback to employees is 


transparent and does not result in retribution; 
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 Most routine complaints and grievances are best resolved informally in discussion with the worker’s immediate 


line manager. When a grievance cannot be resolved informally it should be dealt with under the procedure 


outlined below; 


 Right to accompaniment: Individuals have the right to be accompanied through grievance proceedings by a 


fellow employee or worker of their choice. It will not normally be reasonable to be accompanied by anyone: 


– In a position of authority over the employee; 


– Involved in part of the case; 


– Required to give evidence; 


– Who may have a conflict of interest in undertaking such a role; or 


– Whose presence may prejudice the hearing. 


 Standard grievance procedure: If an individual wishes to raise a grievance relating to his employment with 


HHI, or within a sub-contractors firm, then the following procedure must be followed: 


– The employee should put their grievance into writing to the relevant line manager and / or HR 


Department. If the grievance relates to his manager, then they should forward their grievance in 


writing to the next appropriate manager; 


– The line manager (or next appropriate manager) or HR manager will reply following receipt of the 


employee’s written grievance, inviting the employee to attend a meeting to discuss the grievance.  


– If appropriate, the employee may bring a colleague to the meeting (as discussed above); and 


– Following the meeting, the line manager (or next appropriate manager) or HR manager will respond 


verbally and in writing, setting out the company’s response to the grievance and notify the employee 


of his right of appeal if the employee is not satisfied with the company’s procedure. 


 Appeals Procedure: If the employee wishes to appeal against the company’s decision, it must appeal the 


named individual in the grievance outcome letter within 10 working days of receiving the company’s written 


response: 


– The employee will be invited to attend an appeal meeting; 


– Following the appeal meeting, the employee will be advised of the decision in writing; and  


– The decision is final. 


f.  Forced or Child Labour 


 No persons under the age of 18 may be permitted to undertake dangerous work.   


 No forced labour is permitted on the site.  This may involve any work or service which is not voluntarily 


undertaken and whereby the individual is under threat of force or penalty.  This is to include any indentured, 


bonded or similar labour-contracting arrangements. 
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6.6.5 Monitoring Activities 


a. Weekly Inspections 


 Collated information from weekly inspections should be logged and kept on site.  Reporting shall adhere to 


template tables set out by HHI e.g. HHI Hygiene and Sanitation Inspection Report. A weekly summary of daily 


inspections should be provided to the Site Manager. 


 Weekly visual inspections to ensure all parameters listed below are being managed in compliance with 


recommendations set out within this method statement, as defined by requirements within KSA Law and IFC 


Performance Standards: 


– Potable Water; 


– Kitchen Areas; 


– Canteen; 


– Toilet Areas; and 


– Waste Management including wastewater. 


 Any notes of non-conformance identified within daily inspections, should be recorded; 


 A site register summarising these incidents should also be maintained, providing a log of all incidents which 


occur during a one month period; 


 An ongoing record of all training and induction activities undertaken on site will be maintained.  Training 


provisions for each member of staff should be noted, including nature of course, date training was undertaken 


and an authorisation signature; and  


 The results of all monitoring aspects discussed above should be collated and used to complete a monthly 


environmental overview for the facility.  This will also include a monthly overview of the following: 


– Number of complaints/grievances raised; 


– Number of site inspections undertaken and parameters investigated; 


– Number of documentation audits; 


– Number of staff inducted;  


– Number of Toolbox Talks and training sessions held; 


– Number of complaints and associated issues raised by construction workers; and 


– Any other information felt to be pertinent to management of workers welfare e.g. any unexpected 


incidents, or any rectification of issues/ exceedances. 
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6.6.6 Reporting 


Not applicable 


 


6.6.7 Records Management 


 All data recorded during inspections of all aspects of site inspections will be recorded within monitoring tables 


and maintained on site. 


 


6.7 HHI SUPPORTING PROCEDURES 


 Health, Safety and Environmental Manual; 


 HSE Training Programme; 


 Emergency and Response Procedure; and 


 Temporary Construction and Housing Area. 
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7 ECP 07: Local Communities Management 


7.1 POTENTIAL IMPACTS 


In order to prevent disturbance, inconvenience or health and safety impacts to local communities within the vicinity of 
the Riyadh IPP and along the main access roads, a range of mitigation measures should be implemented and 
monitored to ensure protection from any construction related impacts.   There is increased potential for nuisance to 
residents along the main access roads from dust, noise, emissions, traffic and increased level of activity.  Risks may 
also exist in the form of impacts upon natural resources and exposure to diseases or vectors of disease.  These can 
affect local communities through disturbance to residential homes, businesses and commercial outlets and therefore 
public participation and communication of construction information, where relevant, should be actively undertaken and 
communication pathways available to air grievances or questions throughout the construction phase. 


 


7.2 RESPONSIBILITIES 


HHI Project Director and Project Co. HSE Manager, supported by HHI HSE Manager. 


 


7.3 IFC GUIDELINES AND IDC STANDARDS 


Environmental, Health and Safety General Guidelines - 3 Community Health Care - 3.7 Emergency Preparedness and 
Response; 


Environmental, Health and Safety General Guidelines - 4 Construction and Decommissioning - Community and Health 
and Safety; and 


IFC Performance Standard 7 - Indigenous People. 


 


7.4 STANDARDS 


No local standards have been identified. 


 


7.5 GRIEVANCE MECHANISM FOR LOCAL COMMUNITIES 


7.5.1 Objectives 


To establish and maintain a system of records which provide full documentation of complaint and claim handling. 


7.5.2 Targets 


 Prompt and effective response to all complaints and claims received. 


7.5.3 Responsibilities 


HHI Project Director supported by Construction Manager. 


 


7.5.4 Mitigation Measure 


a. Local Communities 


 Provision of contact details and nominated individual/s to local communities through the following means: 
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– Project Notice Board; and 


– Newsletter. 


 All complaints and claims will be acknowledged within 48 hours of receipt by being reported to the HHI Project 


Director, who will inform the Construction Manager; 


 HHI HSE Manager as HHI Project Director’s representative will assign and dispatch a HHI Investigation team 


following a complaint; 


 Investigation tasks will be agreed, delegated and actioned by the investigation team; 


 Remedial actions recommended by investigation team are implemented and finalised; 


 Complainant will be contacted by HHI HSE Manager and advised on the outcome of the investigation within 


one week unless additional information or clarifications are needed; 


 Complaints and actions taken will be discussed on a weekly basis during HSE meeting involving Construction 


Manager; and 


 Recording will involve: 


– Date and time of the complaint; 


– Method by which the complaint was made 


– Personal details of the complainant 


– Nature of the complaint;  


– The action to be taken by HHI or the subcontractor; and 


– Details of the response provided to the complainant. 


 


7.5.5 Monitoring Activities 


 No specific monitoring programme is required with the exception of ensuring that agendas and minutes of all 


forums, action taken from complaints and claims are recorded. 


 A site complaint register will be developed by the Project Co. HSE Manager and the HHI Project Director. 


 


7.5.6 Reporting 


The following items should be reported on:  


 Agenda and meeting minutes; 


 Complaints and actions taken. 
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7.5.7 Records Management 


All complaints and associated corrective actions should be kept on site for a five year period following the completion 
of the Project. 


 


7.6 COMMUNITY LIAISON FORUM 


7.6.1 Objectives 


To ensure that ongoing feedback is provided on the progress of the Project, together with feedback on the 
environmental and social performance of the Project; and to provide opportunities for interested parties to raise 
comments and concerns during the construction period. 


 


7.6.2 Targets 


 Community Liaison Forum on a bi-annual basis. 


7.6.3 Responsibilities 


HHI Project Director supported by the Construction Manager 


 


7.6.4 Mitigation Measures 


 Identify and advertise meeting venues 4 weeks prior to scheduled meetings. The advertisement campaign 


may involve advertisements in the local press, site notice boards, leaflets, posters, and mail shots, etc.; 


 Meetings should be held in the evening where possible (for example 6pm – 9pm) to increase the chance of 


attendance by local residents and workers; 


 Forums should allow for representation and input by individuals as well as government representatives; 


 Meeting and site tours with focus groups if required; 


 Present environmental and social management performances relative to defined objectives and targets, 


including creation of green zones and financial compensation by providing social services to local 


communities; and 


 Provide facilitated Questions and Answers sessions. 


 


7.6.5 Monitoring Activities 


 No specific monitoring programme is required with the exception of ensuring that agendas and minutes of all 


forums, action taken from complaints, and claims are recorded. 


 


7.6.6 Reporting 


Issues raised may be reported through the Project Notice Board and Project Newsletter. 
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7.6.7 Records Management 


 Agendas and minutes of all forums will be kept for a five year period following the completion of the 


construction phase. 


 


7.7 PROJECT NOTICE BOARD 


7.7.1 Objectives 


To ensure visible and clear notification, HHI shall erect notice boards with key contacts (e.g. nominated environmental 
representative) at specific positions, and pro-actively communicate with members of the public. 


 


7.7.2 Targets 


 HHI shall erect informative site notice boards at strategic locations with key contacts and inform local 


communities on a regular basis about social and environmental issues during the construction phase of the 


project. 


7.7.3 Responsibilities 


Construction Manager supported by HHI Project Director. 


 


7.7.4 Mitigation Measures 


 The site notice board will display information on the construction activities, as well as contact numbers, all of 


which could be used to contact responsible staff members or lodge specific complaints. 


7.7.5 Monitoring Activities 


Not Applicable. 


 


7.7.6 Reporting 


Not Applicable. 


 


7.7.7 Records Management 


Not Applicable. 


 


7.8 PROJECT NEWSLETTERS 


7.8.1 Objectives 


To ensure that ongoing feedback is provided on the progress and HSE and social management performance of the 
Project to a broad group of parties affected by construction activities. 
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7.8.2 Targets 


 Quarterly newsletter to be produced; and 


 Confirmation should be received from recipient parties that the newsletter is informative and a positive channel 


of communication i.e. through community liaison forums. 


 


7.8.3 Responsibilities 


Project Co. HSE Manager supported by HHI Project Director. 


 


7.8.4 Mitigation Measures 


 Request relevant construction information from construction managers; 


 Request a summary on internal and external audit outcomes; 


 Prepare a newsletter; 


 Post, e-mail or hand deliver to stakeholders; and 


 Place newsletter on the Project Notice boards. 


 


7.8.5 Monitoring Activities 


Not Applicable. 


 


7.8.6 Reporting 


Not Applicable. 


 


7.8.7 Records Management 


Copies of newsletters will be kept for a five year period following the completion of the Project. 


 


 
7.9 HHI SUPPORTING PROCEDURES 


 Health, Safety and Environmental Manual; and 


 Emergency and Response Procedure. 
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8 ECP 08: Terrestrial Ecology 


8.1 POTENTIAL IMPACTS 


Although the site and surrounding area have been identified as of low ecological value, it is prudent to set out a 
method statement detailing mitigation measures and actions to be taken in the unlikely event that a protected species 
is sighted. 


 
8.2 RESPONSIBILITIES 


HHI HSE Manager supported by HSE subcontractor representatives. 


 


8.3 IFC GUIDELINES AND IDC STANDARDS 


IFC Performance Standard 6 – Biodiversity Conservation and Sustainable Natural Resource Management. 


 
 
8.4 STANDARDS 


Not applicable. 


 
8.5 THREATENED SPECIES 


 


8.5.1 Objectives 


To minimise impacts upon terrestrial ecology within the vicinity of the Project site, with particular reference to 
threatened species. 


 
8.5.2 Targets 


 Ensure compliance with Article 8 of the General Environmental Regulation 2001. 


 
8.5.3 Responsibilities 


HHI HSE Manager supported by HSE subcontractor representatives. 


 


8.5.4 Mitigation Measures 


 If sightings of any protected species are made in the vicinity of the Riyadh IPP, Site HHI HSE Management 


team will be informed immediately; 


 To aid identification, photographs or drawings of these species should be included within staff inductions and 


presented as posters in canteen areas etc; 


 Works must cease in that particular area until the animal has moved away; 


 If the animal does not, or cannot move away, the Site HHI HSE Manager must then inform the PME and, 


where possible, organise relocations of these animals by a trained ecologist; 
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 Care must be taken not to inadvertently fence in these animals during site preparation periods; 


 Ensuring that wastewater dumping does not occur on site will help to facilitate the natural movement of birds 


and animals away from the site before construction; 


 Wastes from construction activities must be adequately managed in terms of a waste management regime so 


that the waste does not end up in the terrestrial environment as stipulated by ECP 03. An adequately enforced 


waste management plan also serves to reduce the attraction of pest species such as rats and flies to the site; 


 During construction, unnecessary movement of machinery around the site will be avoided where possible. 


Dedicated transport access ways should be designated to avoid damage to the existing natural vegetation as 


referenced within ECP 05. Construction activities should be limited to the proposed site and measures should 


be taken to avoid damage to adjacent areas. 


 


8.5.5 Monitoring Activities 


 Suspected sightings of protected species should be reported to the Site Environment Manager.  


 Sightings in, or within the vicinity of the site should be recorded within the monthly environmental site report. 


 Identification/sightings of any protected species on site; 


 Continual vigilance should be maintained for chance sightings. 


 


8.5.6 Reporting 


No reporting requirements have been identified. 


 


8.5.7 Record Management 


 Records of sightings as well as any follow up actions should be maintained and kept on site, including details 


of any corrective action required. 


 


8.6 HHI SUPPORTING PROCEDURES 


 Health, Safety and Environmental Manual; 


 HSE Training Programme; and 


 Emergency and Response Procedure. 
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9 ECP 09: Archaeology 


 
9.1 POTENTIAL IMPACTS 


Although the site and surrounding area have been identified as of low archaeological value, it is prudent to set out a 
method statement detailing mitigation measures and actions to be taken in the unlikely event that archaeology 
remains are discovered during the site excavation. 


 


9.2 RESPONSIBILITIES 


HHI HSE Manager supported by HSE subcontractor representatives. 


 


9.3 IFC GUIDELINES AND IDC STANDARDS 


IFC performance Standard 8 - Cultural Heritage. 


 
9.4 STANDARDS 


Not applicable. 


 
9.5 UNEXPECTED ARCHAEOLOGICAL FINDS 


9.5.1 Objectives 


To address situations in which buried archaeological and cultural artefacts are encountered during the course of 
construction activities. 


 


9.5.2 Targets 


 Any structure, object, remains or deposits that are suspected to be of an archaeological or historical nature 


whether in situ or not shall be reported to the HHI HSE Manager.   


 Compliance with IFC Performance Standard 8: Cultural Heritage. 


 


9.5.3 Responsibilities 


HHI HSE Manager. 


 


9.5.4 Mitigation Measures 


 Toolbox talks concerning potential archaeological finds during earthworks will be provided to all construction 


workers; 


 Any finds or suspected evidence of archaeological and/or cultural materials must be immediately reported by 


any person/s involved to the HHI HSE Manager in the construction phase and all works must be stopped 


immediately, until further notice; 
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 Any unexpected finds of cultural or archaeological value should not be removed unless the following options 


apply: 


– There are no feasible alternatives, financially or technically, to removal; 


– The benefits represented by the Project outweigh the perceived benefit of preservation of the 


archaeological find; and 


– Should any removal take place, Best Available Techniques should be employed. 


 Riyadh Relevant departments, such as the Ministry of Education (Deputy Ministry of Archaeology and 


Museums), Riyadh should be contacted immediately and a representative be requested to assess any find 


within 72 hours to determine the next steps.  Contact details for Riyadh Museum for History and Archaeology 


are as follows: King Saud Street, Al-Bathaa, Riyadh, Tel: +966 1 419 1210; 


 Work in areas adjacent to the archaeological find area may continue, consistent with the detailed design, 


unless additional finds are found or suspected; 


 Construction staff should be instructed to be aware of the importance to contact the HHI HSE Manager and 


HSE subcontractor representatives should they uncover any artefacts or anthropogenic finds; 


 An archaeological watching brief should be kept in-case further discoveries are made. 


 


9.5.5 Monitoring activities 


 This visual inspection will be carried out during all excavation works to identify any artefacts of archaeological 


or cultural importance. This will involve the following: 


– Observation during excavation activities in order to identify the presence of any artefacts of 


archaeological or cultural value; and 


– Immediate reporting and recording of details of any potentially archaeologically sensitive finds. 


 


9.5.6 Reporting 


No reporting is considered necessary unless archaeological finds are confirmed. 


 


9.5.7 Records Management 


Any records involving archaeological finds will be forwarded to the Saudi Government and  Riyadh Museum for 
History and Archaeology. 


 


9.6 HHI SUPPORTING PROCEDURES 


 Health, Safety and Environmental Manual; 


 HSE Training Programme; and 


 Emergency and Response Procedure 
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10 ECP 10: Landscape and Visual 


10.1 POTENTIAL IMPACTS 


Although the site and surrounding area have been identified as of low landscape and visual value, it is prudent to set 
out a method statement detailing mitigation measures and actions to be taken in the unlikely event that a protected 
species is sighted. 


 


10.2 RESPONSIBILITIES 


HHI HSE Manager supported by HSE subcontractor representatives. 


 


10.3 IFC GUIDELINES AND IFC STANDARDS 


Not applicable. 


 
10.4 STANDARDS 


Not applicable. 


 


10.5 VISUAL DISTURBANCE 


10.5.1 Objectives 


To ensure that the construction phase of the Project does not result in any detrimental impacts upon sensitive 
receptors in terms of visual amenity and landscape value. 


 


10.5.2 Targets 


 To minimise visual disturbance during construction. 


10.5.3 Responsibilities 


HHI HSE Manager. 


 


10.5.4 Mitigation Measures 


 Good site housekeeping can reduce the visual impact of the construction site; 


 If complaints are received from neighbouring residents, appropriate and practicable landscaping and 


screening measures will be implemented around the perimeter of the site in order to aid screening of 


construction activities from sensitive receptors. 


10.5.5 Monitoring activities 


 It is not considered that any monitoring is required in terms of monitoring of landscape and visual amenity 


conditions during the construction phase.  This is due to the provision of mitigation measures, where 


applicable, and the limited number of sensitive receptors within the vicinity. 
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10.5.6 Reporting 


No reporting is considered necessary. 


 


10.5.7 Records Management 


Records of complaints as well as any follow up actions should be maintained and kept on site, including details of any 
corrective action required, for a five year period following the completion of the construction phase. 


 
 
 
10.6 HHI SUPPORTING PROCEDURES 


 Health, Safety and Environmental Manual; 


 HSE Training Programme; and 


 Emergency and Response Procedure. 
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Appendix A Master Plan for Riyadh PP11 IPP Project 
 







ID Activity Description Start Finish


1 Owner's Milestone 2010-03-15 2013-03-20


2 Signing of project Agreement 2010-03-31 2010-03-31
3 LNTP Issue 2010-03-15 2010-03-15
4 FNTP Issue 2010-05-31 2010-05-31
5 Limited Site Access for Preliminary Activities 2010-03-31 2010-03-31
6 Hand Over of Plant Sites 2010-06-01 2010-06-01
7 Fuel Gas Available 2011-10-01 2011-10-01
8 Fuel Oil Available 2011-10-01 2011-10-01
9 Service Water Available 2011-10-15 2011-10-15
10 Transmission Line available (By SEC) 2011-09-30 2011-09-30
11 Back Energizing available (By SEC) 2011-12-15 2011-12-15
12 Early Power Operation 2012-05-01 2012-09-30
13 Group COD 2012-10-15 2012-10-15
14 Project Commercial Operation Date(PCOD) 2013-03-20 2013-03-20
15
16 Limited Site Access for Preliminary Activities 2010-03-31 2010-06-30


17 Site Topographic Survey 2010-03-31 2010-06-30
18 Soil Investigation 2010-03-31 2010-06-30
19
20 Site Preparation 2010-06-01 2010-12-31


21 Site Preparation & Access Road 2010-06-01 2010-11-30
22 Temporary Fencing & Site Offices 2010-06-01 2010-12-31
23 Civil Works 2010-06-01 2012-11-30


24 Design 2010-06-01 2011-02-28
25 Site Grading & Leveling 2010-06-01 2010-11-30
26 Foundation Work 2010-08-01 2011-09-15
27 Utility Work 2011-05-19 2012-11-30
28 Drainage Work 2011-06-16 2012-11-15
29 Paving Work 2011-06-16 2012-11-15
30 Fencing & Gate Work 2011-12-17 2012-11-15
31
32 Building Works 2010-03-01 2011-10-16


33 Design 2010-03-01 2010-12-31
34 Turbine Building 2010-08-01 2011-08-31
35 Central Control Building 2010-06-01 2011-06-30
36 Local Switchgear Building for Block I 2010-07-01 2011-07-15
37 Local Switchgear Building for Block II 2010-08-01 2011-07-31
38 Local Switchgear Building for Air Cooled Condenser 2010-08-01 2011-05-31
39 Air Compressor Building 2010-08-01 2011-04-30
40 Demi. Water Treatment Building 2010-08-01 2011-06-30
41 Fire brigade building 2010-08-01 2011-08-30
42 Workshop & Storage Building 2010-08-01 2011-10-16
43 Administration Building 2010-08-01 2011-06-30
44 Local Switchgear Building for Fuel gas System 2010-08-01 2011-05-31
45
46 Major Equipment 2010-03-01 2013-03-19


47 Gas Turbine Generator Island #1 2010-03-01 2012-03-31


48 Design 2010-03-01 2010-05-31
49 Procurement 2010-06-01 2011-04-15
50 Delivery 2011-04-16 2011-06-15
51 Installation & Pre-commissioning 2011-06-16 2012-01-15
52 Initial Firing 2012-01-16 2012-01-16
53 Commissioning & Test 2012-01-16 2012-03-16
54 Reliability Test 2012-03-17 2012-03-31
55 Gas Turbine Generator Island #2 2010-03-01 2012-03-31


56 Design 2010-03-01 2010-05-31
57 Procurement 2010-06-01 2011-04-15
58 Delivery 2011-04-16 2011-06-15
59 Installation & Pre-commissioning 2011-06-16 2012-01-15
60 Initial Firing 2012-01-16 2012-01-16
61 Commissioning & Test 2012-01-16 2012-03-16
62 Reliability Test 2012-03-17 2012-03-31
63 Gas Turbine Generator Island #3 2010-03-01 2012-04-25


64 Design 2010-03-01 2010-05-31
65 Procurement 2010-06-01 2011-05-15
66 Delivery 2011-05-16 2011-07-15
67 Installation & Pre-commissioning 2011-07-16 2012-02-10
68 Initial Firing 2012-02-11 2012-02-11
69 Commissioning & Test 2012-02-11 2012-04-11
70 Reliability Test 2012-04-11 2012-04-25
71 Gas Turbine Generator Island #4 2010-03-01 2012-04-30


72 Design 2010-03-01 2010-05-31
73 Procurement 2010-06-01 2011-05-15
74 Delivery 2011-05-16 2011-07-14
75 Installation & Pre-commissioning 2011-07-15 2012-02-09
76 Initial Firing 2012-02-10 2012-02-10
77 Commissioning & Test 2012-02-10 2012-04-10
78 Reliability Test 2012-04-11 2012-04-25
79 NDCT for Early Power GTGs 2012-04-26 2012-04-30
80 HRSG #1 2010-04-01 2012-10-31


81 Design 2010-04-01 2010-05-31
82 Procurement 2010-06-01 2011-12-15
83 Delivery 2011-12-16 2012-02-14
84 Erection 2012-02-15 2012-09-30
85 Pre-Commissioning 2012-10-01 2012-10-31
86 HRSG #2 2010-04-01 2012-10-31


87 Design 2010-04-01 2010-05-31
88 Procurement 2010-06-01 2011-12-15
89 Delivery 2011-12-16 2012-02-14
90 Erection 2012-02-15 2012-09-30
91 Pre-Commissioning 2012-10-01 2012-10-31
92 HRSG #3 2010-04-01 2012-11-30


93 Design 2010-04-01 2010-05-31
94 Procurement 2010-06-01 2012-01-15
95 Delivery 2012-01-16 2012-03-16
96 Erection 2012-03-17 2012-10-31
97 Pre-Commissioning 2012-11-01 2012-11-30
98 HRSG #4 2010-04-01 2012-11-30


99 Design 2010-04-01 2010-05-31
100 Procurement 2010-06-01 2012-01-15
101 Delivery 2012-01-16 2012-03-16
102 Erection 2012-03-17 2012-10-31
103 Pre-Commissioning 2012-11-01 2012-11-30
104 Steam Turbine Generator #1 2010-03-01 2013-03-19


105 Design 2010-03-01 2010-05-31
106 Procurement 2010-06-01 2011-12-30
107 Delivery 2011-12-31 2012-02-29
108 Erection & Pre-commissioning 2012-03-01 2012-11-30
109 Commissioning & Test 2012-12-01 2013-02-15


Signing of project Agreement


LNTP Issue


FNTP Issue


Limited Site Access for Preliminary Activities


Hand Over of Plant Sites


Fuel Gas Available


Fuel Oil Available


Service Water Available


Transmission Line available (By SEC)


Back Energizing available (By SEC)


Early Power Operation


Group COD


Project Commercial Operation Date(PCOD)


Site Topographic Survey 


Soil Investigation 


Site Preparation & Access Road


Temporary Fencing & Site Offices


Design


Site Grading & Leveling


Foundation Work


Utility Work


Drainage Work


Paving Work


Fencing & Gate Work


Design


Turbine Building


Central Control Building


Local Switchgear Building for Block I


Local Switchgear Building for Block II


Local Switchgear Building for Air Cooled Condenser


Air Compressor Building


Demi. Water Treatment Building


Fire brigade building


Workshop & Storage Building


Administration Building


Local Switchgear Building for Fuel gas System


Design


Procurement


Delivery


Installation & Pre-commissioning


Initial Firing


Commissioning & Test


Reliability Test 


Design


Procurement


Delivery


Installation & Pre-commissioning


Initial Firing


Commissioning & Test


Reliability Test 


Design


Procurement


Delivery


Installation & Pre-commissioning


Initial Firing


Commissioning & Test


Reliability Test 


Design


Procurement


Delivery


Installation & Pre-commissioning


Initial Firing


Commissioning & Test


Reliability Test


NDCT for Early Power GTGs


Design


Procurement


Delivery


Erection 


Pre-Commissioning


Design


Procurement


Delivery


Erection 


Pre-Commissioning


Design


Procurement


Delivery


Erection 


Pre-Commissioning


Design


Procurement


Delivery


Erection 


Pre-Commissioning


Design


Procurement


Delivery


Erection & Pre-commissioning


Commissioning & Test
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ID Activity Description Start Finish


110 Performance Test & Reliability Test 2013-02-16 2013-03-16
111 NDCT for Plant 2013-03-17 2013-03-19
112 Gas Turbine Generator Island #5 2010-03-01 2012-04-30


113 Design 2010-03-01 2010-05-31
114 Procurement 2010-06-01 2011-05-15
115 Delivery 2011-05-16 2011-07-15
116 Installation & Pre-commissioning 2011-07-16 2012-03-01
117 Initial Firing 2012-03-02 2012-03-02
118 Commissioning & Test 2012-03-02 2012-04-30
119 Gas Turbine Generator Island #6 2010-03-01 2012-05-15


120 Design 2010-03-01 2010-05-31
121 Procurement 2010-06-01 2011-06-15
122 Delivery 2011-06-16 2011-08-15
123 Installation & Pre-commissioning 2011-08-16 2012-03-15
124 Initial Firing 2012-03-16 2012-03-16
125 Commissioning & Test 2012-03-16 2012-05-15
126 Gas Turbine Generator Island #7 2010-03-01 2012-05-15


127 Design 2010-03-01 2010-05-31
128 Procurement 2010-06-01 2011-06-15
129 Delivery 2011-06-16 2011-08-15
130 Installation & Pre-commissioning 2011-08-16 2012-03-15
131 Initial Firing 2012-03-16 2012-03-16
132 Commissioning & Test 2012-03-16 2012-05-15
133 HRSG #5 2010-04-01 2012-05-30


134 Design 2010-04-01 2010-05-31
135 Procurement 2010-06-01 2011-05-31
136 Delivery 2011-06-01 2011-07-31
137 Erection 2011-08-01 2012-04-15
138 Pre-Commissioning 2012-04-16 2012-05-30
139 HRSG #6 2010-04-01 2012-05-30


140 Design 2010-04-01 2010-05-31
141 Procurement 2010-06-01 2011-05-31
142 Delivery 2011-06-01 2011-07-31
143 Erection 2011-08-01 2012-04-15
144 Pre-Commissioning 2012-04-16 2012-05-30
145 HRSG #7 2010-04-01 2012-05-30


146 Design 2010-04-01 2010-05-31
147 Procurement 2010-06-01 2011-06-30
148 Delivery 2011-07-01 2011-08-31
149 Erection 2011-09-01 2012-04-15
150 Pre-Commissioning 2012-04-16 2012-05-30
151 Steam Turbine Generator #2 2010-03-01 2012-10-14


152 Design 2010-03-01 2010-05-31
153 Procurement 2010-06-01 2011-09-30
154 Delivery 2011-10-01 2011-11-30
155 Erection & Pre-commissioning 2011-12-01 2012-05-30
156 Commissioning & Test 2012-05-31 2012-08-15
157 Performance Test, Reliability Test & NDCT 2012-08-16 2012-10-14
158
159
160 BOP Equipment for Early Power 2010-04-01 2012-08-30


161 Fire Fighting System 2010-06-01 2012-08-30


162 Design 2010-06-01 2010-08-31
163 Procurement 2010-09-01 2011-01-31
164 Delivery 2011-02-01 2011-03-31
165 Installation & Commissioing for Early Operation 2011-04-01 2011-10-31
166 Installation & Commissioing for Plant 2011-11-01 2012-08-30
167 Compressed Air System 2010-06-01 2011-10-30


168 Design 2010-06-01 2010-08-31
169 Procurement 2010-09-01 2011-04-30
170 Delivery 2011-05-01 2011-06-30
171 Installation 2011-07-01 2011-09-30
172 Commissioning 2011-10-01 2011-10-30
173 Fuel Gas/Oil System 2010-06-01 2011-11-30


174 Design 2010-06-01 2010-07-30
175 Procurement 2010-07-31 2011-05-31
176 Delivery 2011-06-01 2011-08-01
177 Installation 2011-08-02 2011-10-31
178 Commissioning 2011-11-01 2011-11-30
179 Fuel Gas Compressor 2010-04-01 2011-12-31


180 Design 2010-04-01 2010-05-31
181 Procurement 2010-06-01 2011-07-17
182 Delivery 2011-07-18 2011-09-16
183 Installation 2011-09-17 2011-11-30
184 Commissioning 2011-12-01 2011-12-31
185 Cranes & Hoists for First Power Operation 2010-06-01 2011-08-30


186 Design 2010-06-01 2010-08-31
187 Procurement 2010-09-01 2011-03-31
188 Delivery 2011-04-01 2011-05-31
189 Installation 2011-06-01 2011-08-30
190 Closed Cooling Water System 2010-06-01 2011-12-31


191 Design 2010-06-01 2010-07-31
192 Procurement 2010-08-01 2011-05-31
193 Delivery 2011-06-01 2011-07-31
194 Installation 2011-08-01 2011-11-30
195 Commissioning 2011-12-01 2011-12-31
196
197 BOP Equipment for Combined Cycle Plant 2010-06-01 2012-06-30


198 Service Water & Demi water System 2010-06-01 2011-10-15


199 Design 2010-06-01 2010-06-30
200 Procurement 2010-07-01 2011-04-30
201 Delivery 2011-05-01 2011-06-30
202 Installation 2011-07-01 2011-09-30
203 Commissioning 2011-10-01 2011-10-15
204 Waste Water & Storm Drain System 2010-06-01 2011-10-15


205 Design 2010-06-01 2010-06-30
206 Procurement 2010-07-01 2011-04-30
207 Delivery 2011-05-01 2011-06-30
208 Installation 2011-07-01 2011-09-30
209 Commissioning 2011-10-01 2011-10-15
210 Air Cooled Condenser 2010-06-01 2012-06-30


211 Design 2010-06-01 2010-06-30
212 Procurement 2010-07-01 2011-04-30
213 Delivery 2011-05-01 2011-06-30
214 Erection 2011-07-01 2012-05-15
215 Commissioning 2012-05-16 2012-06-30
216 Boiler Feed Water System 2010-06-01 2012-01-31


217 Design 2010-06-01 2010-08-31
218 Procurement 2010-09-01 2011-07-30


Performance Test & Reliability Test


NDCT for Plant


Design


Procurement


Delivery


Installation & Pre-commissioning


Initial Firing


Commissioning & Test


Design


Procurement


Delivery


Installation & Pre-commissioning


Initial Firing


Commissioning & Test


Design


Procurement


Delivery


Installation & Pre-commissioning


Initial Firing


Commissioning & Test


Design


Procurement


Delivery


Erection 


Pre-Commissioning


Design


Procurement


Delivery


Erection 


Pre-Commissioning


Design


Procurement


Delivery


Erection 


Pre-Commissioning


Design


Procurement


Delivery


Erection & Pre-commissioning


Commissioning & Test


Performance Test, Reliability Test & NDCT


Design


Procurement


Delivery


Installation & Commissioing for Early Operation


Installation & Commissioing for Plant


Design


Procurement


Delivery


Installation


Commissioning


Design


Procurement


Delivery


Installation


Commissioning


Design


Procurement


Delivery


Installation


Commissioning


Design


Procurement


Delivery


Installation


Design


Procurement


Delivery


Installation


Commissioning


Design


Procurement


Delivery


Installation


Commissioning


Design


Procurement


Delivery


Installation


Commissioning


Design


Procurement


Delivery


Erection


Commissioning


Design


Procurement
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ID Activity Description Start Finish


219 Delivery 2011-07-31 2011-09-30
220 Installation 2011-10-01 2011-12-31
221 Commissioning 2012-01-01 2012-01-31
222 Condensate System 2010-06-01 2012-04-15


223 Design 2010-06-01 2010-08-31
224 Procurement 2010-09-01 2011-08-31
225 Delivery 2011-09-01 2011-10-31
226 Installation 2011-11-01 2012-02-29
227 Commissioning 2012-03-01 2012-04-15
228 Electrical and I & C System 2010-04-01 2012-06-30


229 Power/Transformer 2010-04-01 2012-01-31


230 Step-up Transformer for GTG 2010-04-01 2011-10-31


231 Design 2010-04-01 2010-05-31
232 Procurement 2010-06-01 2011-05-31
233 Delivery 2011-06-01 2011-07-31
234 Installation & Commissioning 2011-08-01 2011-10-31
235 Step-up Transformer for STG 2010-06-01 2012-01-31


236 Design 2010-06-01 2010-07-31
237 Procurement 2010-08-01 2011-09-30
238 Delivery 2011-10-01 2011-11-30
239 Installation & Commissioning 2011-12-01 2012-01-31
240 Unit Aux Transformer 2010-04-01 2011-10-31


241 Design 2010-04-01 2010-05-31
242 Procurement 2010-06-01 2011-05-31
243 Delivery 2011-06-01 2011-07-31
244 Installation & Commissioning 2011-08-01 2011-10-31
245 MV/LV SWGR & MCC 2010-06-01 2011-08-30


246 Design 2010-06-01 2010-08-31
247 Procurement 2010-09-01 2011-03-31
248 Delivery 2011-04-01 2011-05-31
249 Installation & Commissioning 2011-06-01 2011-08-30
250 IPB & NSPB 2010-06-01 2011-09-30


251 Design 2010-06-01 2010-08-31
252 Procurement 2010-09-01 2011-03-31
253 Delivery 2011-04-01 2011-05-31
254 Installation & Commissioning 2011-06-01 2011-09-30
255 DC & UPS System 2010-06-01 2011-09-30


256 Design 2010-06-01 2010-08-31
257 Procurement 2010-09-01 2011-03-31
258 Delivery 2011-04-01 2011-05-31
259 Installation & Commissioning 2011-06-01 2011-09-30
260 Emergency Diesel Generator 2010-06-01 2011-12-30


261 Design 2010-06-01 2010-06-30
262 Procurement 2010-07-01 2011-06-30
263 Delivery 2011-07-01 2011-08-31
264 Erection 2011-09-01 2011-11-30
265 Commissioning 2011-12-01 2011-12-30
266 Cable Tray & Conduit 2010-06-01 2012-03-31


267 Design 2010-06-01 2010-08-31
268 Procurement 2010-09-01 2011-02-28
269 Delivery 2011-03-01 2011-04-30
270 Installation 2011-05-01 2012-03-31
271 Power & Control Cables 2010-06-01 2012-06-30


272 Design 2010-06-01 2010-08-31
273 Procurement 2010-09-01 2011-12-31
274 Delivery 2011-06-01 2012-01-31
275 Installation 2011-07-01 2012-06-30
276 Plant Control System 2010-06-01 2012-10-30


277 DCS 2010-06-01 2011-11-30


278 Design 2010-06-01 2010-08-31
279 Procurement 2010-08-01 2011-04-30
280 Delivery 2011-05-01 2011-06-30
281 Installation & Pre-Commissioning 2011-07-01 2011-09-30
282 Commissioning 2011-10-01 2011-11-30
283 CEMS 2010-08-01 2011-11-30


284 Design 2010-08-01 2010-10-31
285 Procurement 2010-11-01 2011-06-30
286 Delivery 2011-07-01 2011-08-31
287 Installation 2011-09-01 2011-10-31
288 Commissioning 2011-11-01 2011-11-30
289 Field Instruments 2010-06-01 2012-10-30


290 Design 2010-06-01 2010-10-31
291 Procurement 2010-09-01 2011-07-31
292 Delivery 2011-05-01 2011-10-31
293 Installation 2011-07-01 2012-10-30
294 Security & CCTV 2010-06-01 2012-03-15


295 Design 2010-06-01 2010-08-31
296 Procurement 2010-09-01 2011-03-31
297 Delivery 2011-04-01 2011-05-31
298 Installation 2011-06-01 2011-12-31
299 Commissioning 2012-01-01 2012-03-15


Delivery


Installation


Commissioning


Design


Procurement


Delivery


Installation


Commissioning


Design


Procurement


Delivery


Installation & Commissioning


Design


Procurement


Delivery


Installation & Commissioning


Design


Procurement


Delivery


Installation & Commissioning


Design


Procurement


Delivery


Installation & Commissioning


Design


Procurement


Delivery


Installation & Commissioning


Design


Procurement


Delivery


Installation & Commissioning


Design


Procurement


Delivery


Erection


Commissioning


Design


Procurement


Delivery


Installation


Design


Procurement


Delivery


Installation


Design


Procurement


Delivery


Installation & Pre-Commissioning


Commissioning


Design


Procurement


Delivery


Installation


Commissioning


Design


Procurement


Delivery


Installation


Design


Procurement


Delivery


Installation


Commissioning
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Appendix B Environmental Aspect Register 







 


Environmental Aspect Register 


 


Likelihood (L) X Control (C) X Severity (S) = Ranking (R) 


 


Those aspects with a ranking greater than 15 are considered to be Significant Environmental Aspects and require environmental mitigation through the implementation of 
specific Environmental Management System Procedures and Environmental Control Plans.  


 


 


 


 


Significance 


 


Aspect 


 


Impact 


L C S R 


 


Mitigations 


 


5.2 Site mobilisation 


 


Waste Management  Excess building materials through poor procurement, excessive 
packaging waste. 


 Incorrect waste storage resulting in wind blown litter. 


4 1 3 12  EMSP03 


 EMSP04 


 EMSP05 


 EMSP07 


 ECP02 


 ECP04 


Air Quality  Vehicles exhaust fumes and greenhouse gas emissions from 5 1 4 20  EMSP03 







earthmoving equipment, construction and transport of labourers. 


 Dust from vehicle movements and earthworks. 


 EMSP04 


 EMSP05 


 EMSP07 


 ECP01 


 ECP05 


 ECP06 


Soil and Groundwater 
Contamination 


 Groundwater contamination from diesel spills during on-site 
refuelling, or hydraulic oil spills; 


 Inadequate installation of ablutions for workers may cause soil and 
groundwater contamination. 


 Incorrect waste storage resulting in wind blown litter. 


2 2 4 20  EMSP03 


 EMSP04 


 EMSP05 


 EMSP07 


 ECP02 


Noise and Vibration  Delivery and construction works may generate noise that impacts 
upon adjacent properties; and 


 Installation of new generators near residences and labour 
accommodations may cause disturbances 


4 1 4 16  EMSP03 


 EMSP04 


 EMSP05 


 EMSP07 


 ECP04 


 ECP05 


Ecology  Site fencing may trap animals 
 Unnecessary damage to vegetation 
 Excessive lighting may disturb wildlife  


2 2 3 12  EMSP03 


 ECP08 


Archaeological  Earthworks , trenching and excavations may uncover 
archaeological remains, and these may be destroyed. 


1 2 4 8  EMSP03 


 ECP09 


Erosion and sediment  N/A N/A N/A N/A 16  N/A 







control 


Social and economic  During the construction phase, site located close to sensitive 
receptors, reducing privacy and amenity (e.g.: labour camp) 


4 1 4 16  EMSP07 


 ECP06 


 ECP07 


Traffic Management  Building and plant delivery may create traffic hazards on the 
internal or public road network. 


 Driveway entry creating may cause traffic hold ups and dangerous 
driving conditions. 


4 1 3 12  EMSP03 


 EMSP04 


 EMSP05 


 EMSP07 


 ECP05 


 


 







 


 


Significance 


 


Aspect 


 


Impact 


L C S R 


 


Mitigations 


 


5.3 - Site Fencing 


 


Waste Management  Improper waste storage might lead to local nuisance, and ground 
contamination. 


4 2 2 16  EMSP03 


 EMSP04 


 EMSP05 


 EMSP07 


 ECP03 


Air Quality  Dust generation from shallow excavations. 
 Exhaust emissions from equipment and machinery. 
 Exhaust emissions from traffic. 


3 2 2 12  EMSP03 


 EMSP04 


 EMSP05 


 EMSP06 


 EMSP07 


 ECP01 


Soil and Water 
Contamination 


 Groundwater contamination from diesel and hydraulic spills during 
on-site maintenance. 


 Soil and groundwater contamination from incorrect waste storage, 
including liquid wastes. 


3 2 3 18  EMSP03 


 EMSP04 


 EMSP05 


 EMSP06 







 ECP02 


 ECP03 


Noise   Noise generation from machinery and plant at proximity of the 
sensitive receptors. 


3 1 2 6  EMSP03 


 EMSP04 


 EMSP05 


 EMSP07 


 ECP04 


Ecology  Site fencing may trap animals within the site. 2 2 3 12  EMSP04 


 EMSP07 


 ECP08 


Archaeological  Shallow excavations may uncover and damage archaeological 
items. 


1 2 3 6  EMSP04 


 EMSP07 


 ECP09 


Erosion and sediment 
control 


 N/A N/A N/A N/A N/A N/A 


Social and economic  Noise may impact nearby residents.  
 Visual intrusion. 


1 2 4 8  EMSP07 


 ECP06 


 ECP07 


Traffic Management  Traffic generated by this specific construction activity would be 
minimal. 


3 1 1 3  EMSP03 


 EMSP04 


 EMSP05 


 EMSP07 


 ECP05 







 


 


Significance 


 


Aspect 


 


Impact 


L C S R 


 


Mitigations 


 


5.4 - Site Preparation – General 


 


Waste Management  Excess fill generated from earthworks and grading. 
 Hazardous Waste from previous activities would need to be 


adequately disposed throughout a registered hazardous landfill 
site. 


 Impacts associated with the improper handling of hazardous 
materials and contaminated topsoil would lead to contamination. 


3 2 5 30  EMSP03 


 EMSP04 


 EMSP05 


 EMSP07 


 ECP03 


Air Quality  Dust generated during construction of access roads, removal of 
debris and grading activities. 


 Vehicles exhaust fumes and greenhouse gases from earth 
moving equipment. 


 Exhaust fumes from traffic. 


5 1 4 20  EMSP03 


 EMSP04 


 EMSP05 


 EMSP07 


 ECP03 


 ECP05 


Soil and Groundwater 
Contamination 


 Ground contamination from diesel spills or hydraulic oil spills 
during re-fuelling operations and on-site maintenance. 


 Ground contamination from incorrect waste storage, including 
liquid wastes (e.g.: waste oil). 


3 3 3 27  EMSP03 


 EMSP04 


 EMSP05 


 EMSP07 







 ECP02 


 ECP03 


Noise and Vibration  Site preparation works have the potential to cause relatively high 
noise levels. 


 Operation of heavy (grading) machinery may result in noise 
disturbances at nearby receptors. 


 Traffic may generate noise that impacts upon adjacent properties. 
 Installation of new generators near residences and labour 


accommodations may cause disturbances. 
 Accidental soil ingestion. 


5 1 4 20  EMSP03 


 EMSP04 


 EMSP05 


 EMSP07 


 ECP04 


Ecology  Clearance of vegetative cover may result in loss of habitat. 
 Removal of topsoil. 


1 2 4 8  EMSP04 


 EMSP05 


 EMSP07 


 ECP08 


Cultural and 
Archaeological 


 Site clearance and grading may uncover archaeological remains 
and these may be damaged or destroyed. 


1 2 4 8  EMSP04 


 EMSP05 


 EMSP07 


 ECP09 


Erosion and sediment 
control 


 Heavy rains may cause dirt to flow onto adjacent land. 2 2 4 16  EMSP03 


 EMSP04 


 EMSP05 


 EMSP07 


 ECP02 


Social and economic  Noise and dust emissions from site clearance activities may 5 2 3 30  EMSP07 







impact upon nearby receptors.   ECP06 


 ECP07 


Traffic Management  Soil may be carried on wheels and deposited onto public roads. 
 Heavy vehicles movements to and from the site may impact upon 


the surrounding road network. 


4 1 4 16  EMSP03 


 EMSP04 


 EMSP05 


 EMSP07 


 ECP05 


 







 


 


Significance 


 


Aspect 


 


Impact 


L C S R 


 


Mitigations 


 


5.5 - Site Preparation – Ground Improvement 


 


Waste Management  Negative impacts associated with the improper handling and 
disposal of large volumes of spoil from excavations. 


 Failure to identify areas of contamination on site, prior to starting 
earthworks, may spread contamination across the site. 


 Failure to stockpile clean fill and contaminated / potentially 
contaminated fill separately may contaminate clean fill.   


5 2 4 32  EMSP03 


 EMSP04 


 EMSP05 


 EMSP07 


 ECP03 


 ECP02 


Air Quality  Dust emissions from excavation works resulting in raised ambient 
levels. 


 Stockpiles would lead to increase a release of dust and impact on 
local residents. 


 Uncovered vehicles have the potential to spread dust pollution 
outside of the site. 


 Exhaust emissions from the operation of heavy machinery 
resulting in poor air quality and greenhouse gas emissions.  


 High traffic would be generated by this specific construction 
activity, and therefore would lead to the release of air pollutants. 


5 2 4 40  EMSP03 


 EMSP04 


 EMSP05 


 EMSP07 


 ECP01 


 ECP05 


Soil and Groundwater 
Contamination 


 Importing of contaminated fill may cause land contamination on 
the site where it is used. 


 Spillages and poor practices used in field re-fuelling and 


3 3 4 48  EMSP03 


 EMSP04 







maintenance / repair of heavy machinery may cause land and 
groundwater contamination. 


 


 EMSP05 


 EMSP07 


 ECP02 


Noise and Vibration  Noise from heavy earth moving equipment may cause a nuisance 
to nearby communities. 


 Noise and vibration impacts associated with excavation. 
 Traffic generated by this specific construction activity would 


certainly involve a high a numbers of deliveries. 
 Vibration perceptible at the surface may cause a disturbance to 


individuals. 


5 1 4 20  EMSP03 


 EMSP04 


 EMSP05 


 EMSP07 


 ECP04 


 ECP05 


Ecology  Heavy machinery can kill burrowing animals or smaller animals 
such as spiny tail lizards. 


2 1 3 9  EMSP04 


 EMSP05 


 EMSP07 


 ECP08 


Archaeological  Excavation activities may uncover and damage archaeological 
items. 


1 1 4 4  EMSP04 


 EMSP05 


 EMSP07 


 ECP09 


Erosion and sediment 
control 


 During heavy rains inadequate drainage and stockpiling methods 
may result in erosion of top soil, and sediment affecting 
neighbouring sites, blocking drains, and polluting stormwater.  


3 2 4 24  EMSP03 


 EMSP04 


 EMSP05 


 EMSP07 


Social and economic  During excavation a large number of heavy vehicle movements 
may be required to transport spoil off the site which has the 


5 1 4 20  EMSP07 







potential to impact upon the surrounding road network. 
 Uncovered vehicles have the potential to spread dust pollution 


outside of the site. 
 Soil may be carried on wheels and deposited onto public roads. 


 ECP06 


 ECP07 


 


Traffic Management  Inadequate management and poor timing of earthworks resulting 
in high levels of noise and dust emissions and other nuisances. 


 Traffic congestion. 


3 2 4 24  EMSP03 


 EMSP04 


 EMSP05 


 EMSP07 


 ECP05 


 


 







 


 


Significance 


 


Aspect 


 


Impact 


L C S R 


 


Mitigations 


 


5-7 - Demolition 


 


Waste Management  Poor waste management planning could result in high costs and 
effort associated with disposal. 


 Demolition waste generated may be inadequately segregated 
thus reducing the potential for recovery of recyclable materials. 


 Incorrect waste storage may result in secondary issues such as 
dust generation and visual intrusion. 


 Poor handling and storage of demolition wastes may allow 
materials to be blown into potential surface water body (after rain 
event) 


 Hazardous waste such as Asbestos may be generated during 
demolition activities. 


5 2 4 40  EMSP03 


 EMSP04 


 EMSP05 


 EMSP07 


 ECP02 


 ECP03 


Air Quality  There is the potential for high levels of fugitive dust to be 
generated by demolition works; and 


 Dust presents a health risk for labourers and nearby communities 
and might contain asbestos if the demolition process is improperly 
managed. 


 Traffic generated by this activity would result to the release of air 
pollutants in the immediate vicinity of the site. 


 Uncovered vehicles have the potential to spread dust pollution 
outside of the site. 


4 2 5 40  EMSP03 


 EMSP04 


 EMSP05 


 EMSP07 


 ECP02 


 ECP03 


 ECP05 







Soil and Groundwater 
Contamination 


 Damage to any existing above or below ground storage tanks 
during demolition has the potential to release contaminants. 


2 2 4 16  EMSP03 


 EMSP04 


 EMSP05 


 EMSP07 


 ECP02 


Noise and Vibration  Noise from demolition activity and traffic may disrupt neighbouring 
communities. 


 Inadequate management and poor timing of demolition activities 
resulting in high levels of noise emissions and other nuisances. 


4 1 4 16  EMSP03 


 EMSP04 


 EMSP05 


 EMSP07 


 ECP04 


Ecology  Removal of any vegetation. 4 1 3 12  EMSP04 


 EMSP05 


 EMSP07 


 ECP08 


Cultural and 
Archaeological 


 N/A N/A N/A N/A N/A  N/A 


Erosion and sediment 
control 


 Poor site preparation and drainage may allow soil and other 
materials to run-off from site during rainy periods. 


3 1 3 9  EMSP03 


 EMSP04 


 EMSP05 


 EMSP07 


 ECP02 


Social and economic  During demolition a large number of heavy vehicle movements 
may be required to transport waste off the site which has the 


5 1 3 15  EMSP07 


 ECP01 







potential to impact upon the surrounding road network. 
 Uncovered vehicles have the potential to spread dust pollution 


outside of the site. 
 Soil may be carried on wheels and deposited onto public roads. 


 ECP05 


 


Traffic Management  During demolition a number of heavy vehicle movements may be 
required to transport demolition waste off the site which has the 
potential to impact upon the surrounding road network. 


4 2 3 24  EMSP03 


 EMSP04 


 EMSP05 


 EMSP07 


 ECP04 


 ECP06 


 







 


 


Significance 


 


Aspect 


 


Impact 


L C S R 


 


Mitigations 


 


5.8 - Piling 


 


Waste Management  Waste generated during piling may include uncontaminated and 
contaminated spoil. Mixing of clean and contaminated spoil will 
result in the generation excess contaminated waste. 


2 1 4 8  EMSP03 


 EMSP04 


 EMSP05 


 EMSP07 


 ECP02 


 ECP03 


Air Quality  Use of heavy machinery and generators associated with this 
construction activity may reduce ambient air quality through 
exhaust emissions.  


5 1 3 15  EMSP03 


 EMSP04 


 EMSP05 


 EMSP07 


 ECP01 


Soil and Groundwater 
Contamination 


 Potential for chemicals and lubricants to contaminate soil and 
groundwater during piling due to machinery breakdown.  


2 2 4 16  EMSP03 


 EMSP04 


 EMSP05 


 EMSP07 







 ECP02 


Noise and Vibration  Generation of significant noise and vibration disturbance for 
nearby communities. 


5 1 4 20  EMSP03 


 EMSP04 


 EMSP05 


 EMSP07 


 ECP04 


 ECP07 


Ecology  Noise and vibration generated by piling may impact upon wildlife 
such as birds, mammals and reptiles.  


3 1 3 9  EMSP04 


 EMSP05 


 EMSP07 


Cultural and 
Archaeological 


 N/A N/A N/A N/A N/A  N/A 


Erosion and sediment 
control 


 N/A N/A N/A N/A N/A  N/A 


Social and economic  Nuisance due to raised noise levels and potential impacts 
associated with noise. 


 Nuisance factors such as construction noise impacting upon 
nearby sensitive receptors. 


4 1 4 16  EMSP07 


 ECP04 


Traffic Management  N/A N/A N/A N/A N/A  N/A 


Natural Resources  N/A N/A N/A N/A N/A  N/A 


 







 


 


Significance 


 


Aspect 


 


Impact 


L C S R 


 


Mitigations 


 


5.9 –Structural Works  


 


Waste Management  Poor procurement and materials ordering may result in surplus 
materials. 


 Poor segregation of recyclable may lead to the loss of recycling 
opportunities. 


 Incorrect practices for the disposal of drums and containers from 
paints, solvents, glues and thinners can result in contamination of 
the general waste stream. 


 Lack of storage facilities or insufficient waste collection can cause 
large, uncontrolled waste stockpiles.  


 Litter and waste may spread beyond the work area, if not properly 
managed. 


5 2 4 40  EMSP03 


 EMSP04 


 EMSP05 


 EMSP07 


 ECP02 


 


Air Quality  Dust nuisance caused by general construction works. 
 Air pollution from the release of VOCs due to the use of e.g.: 


glues, thinners, solvents and paints. 
 Exhaust emissions from the operation of heavy equipment, pumps 


and generators.  
 Exhaust emissions from traffic associated with these construction 


activities. 


5 1 4 20  EMSP03 


 EMSP04 


 EMSP05 


 EMSP07 


 ECP01 


 ECP05 


Soil and Groundwater 
Contamination 


 Disposal of concrete residues and wash out directly onto 
unsealed ground can result in soil and groundwater 


3 3 4 36  EMSP03 







contamination. 
 Inadequate waste and hazardous material storage and handling 


practices may result in contamination of soil and groundwater. 
 Incorrect practices for the storage of drums and containers from 


paints, solvents, glues and thinners can result in contamination of 
the general waste stream. 


 Leaks from machinery would result in localised contaminations 


 EMSP04 


 EMSP05 


 EMSP07 


 ECP02 


 ECP03 


Noise and Vibration  Noise and vibration from construction of elevated sections result 
in a disturbance to nearby communities. 


5 1 4 20  EMSP03 


 EMSP04 


 EMSP05 


 EMSP07 


 ECP02 


 ECP06 


Ecology  Noise and vibration generated by construction works may impact 
upon wildlife such as birds. 


2 1 3 6  EMSP04 


 EMSP05 


 EMSP07 


Cultural and 
Archaeological 


 N/A N/A N/A N/A N/A  N/A 


Erosion and sediment 
control 


 N/A N/A N/A N/A N/A  N/A 


Social and economic  Nuisance factors such as construction noise and dust impacting 
upon nearby sensitive receptors. 


 Intrusion upon private areas and residences due to construction 
work taking place on raised platform. 


4 1 4 16  EMSP07 


 ECP06 


 ECP07 


Traffic Management  During these construction activities, a large number of heavy 
vehicle movements would be required to transport materials on-


5 1 4 20  EMSP03 







site, such activity has the potential to impact upon the surrounding 
road network. 


 EMSP04 


 EMSP05 


 EMSP07 


 ECP05 


 ECP07 


 







 


 


Significance 


 


Aspect 


 


Impact 


L C S R 


 


Mitigations 


 


 


5.13 – Access Road 


 


Waste Management  Refer to 5.3 – Site Preparation (General). 4 2 3 12  EMSP03 


 EMSP04 


 EMSP05 


 EMS06 


 EMSP07 


 ECP03 


Air Quality  Positive impact as dust generation would be reduced by the 
construction of hardcore access roads. 


4 1 3 12  Positive Impact 


Soil and Groundwater  Ground contamination from diesel spills or hydraulic oil spills 
during re-fuelling operations and on-site maintenance. 


2 2 3 12  EMSP03 


 EMSP04 


 EMSP05 


 EMSP06 


 EMSP07 


 ECP02 


Noise and Vibration  Noise from this construction activity may cause nuisance to 
nearby communities. 


4 1 3 12  EMSP03 


 EMSP04 







 EMSP05 


 EMSP07 


 ECP02 


 ECP06 


Ecology  N/A N/A N/A N/A N/A  N/A 


Cultural and 
Archaeological 


 N/A N/A N/A N/A N/A  N/A 


Erosion and sediment 
control 


 N/A N/A N/A N/A N/A  N/A 


Social and economic  Noise from this construction activity may cause nuisance to 
nearby communities. 


4 1 3 12  EMSP07 


 ECP06 


 ECP07 


 


Traffic Management  Positive impact. 5 1 3 (+) 15  Positive Impact 


 







 


 


Significance 


 


Aspect 


 


Impact 


 L C S R 


 


Mitigations 


 


5.14 - Waste Consolidation and Management 


 


Waste Management  Loss of recycling opportunities from failure to segregate 
recyclables. 


 Contamination of general waste through failure to separate and 
store hazardous waste separately. 


3 2 4 24  EMSP03 


 EMSP04 


 EMSP05 


 EMSP07 


 ECP02 


Air Quality  Odours from insufficient waste collection. 
 Exhaust emissions from machinery and equipment. 
 Dust emissions associated with vehicle movement and the 


storage of materials. 


4 1 3 12  EMSP03 


 EMSP04 


 EMSP05 


 EMSP07 


 ECP01 


 ECP05 


 ECP03 


Soil and Groundwater 
Contamination 


 Soil contamination from incorrect waste storage, e.g. storage of 
waste directly onto the ground, waste not stored in containers or 
bins. 


 Poor waste storage leading to windblown waste migrating into 
adjacent residential or commercial properties. 


3 2 4 24  EMSP03 


 EMSP04 


 EMSP05 







 Spillages and poor practices used in field re-fuelling and 
maintenance / repair of heavy machinery may cause soil 
contamination. 


 Incorrect practices for the storage of drums and containers can 
result in leaks. 


 Leaks from machinery would result in localised contaminations. 


 EMSP07 


 ECP02 


 ECP03 


Noise and Vibration  Noise from vehicle movement might cause nuisance to nearby 
communities. 


2 2 3 12  EMSP03 


 EMSP04 


 EMSP05 


 EMSP07 


 ECP04 


Ecology  Poor storage / handling of chemicals and chemical wastes – 
especially pesticides – causing harm or destruction of plants, 
animals and their habitats. 


2 2 3 12  EMSP04 


 EMSP07 


 ECP08 


Cultural and 
Archaeological 


 N/A N/A N/A N/A N/A  N/A 


Erosion and sediment 
control 


 N/A N/A N/A N/A N/A  N/A 


Social and economic  Inadequate waste storage and collection may result in odour and 
visual disturbance for nearby communities. 


4 1 3 12  EMSP07 


 ECP03 


 ECP06 


 ECP07 


Traffic Management  Traffic generated by waste transportation. 5 1 3 15  EMSP03 


 EMSP04 







 EMSP05 


 EMSP07 


 ECP05 







 


 


 


 


Significance 


 


Aspect 


 


Impact 


L C S R 


 


Mitigations 


 


5.15 Concrete Operations 


 


Waste Management  Excess batching results in extra waste concrete requiring 
disposal. 


 Incorrect practices for storage / disposal of excess concrete and 
waste water results in loss of recycling opportunities. 


4 2 3 24  EMSP03 


 EMSP04 


 EMSP05 


 EMSP07 


 ECP02 


 ECP03 


Air Quality  Open bags of dry cement result in dust nuisance. 
 Dust would be release if filters are not properly serviced and 


maintained. 


4 2 3 24  EMSP03 


 EMSP04 


 EMSP05 


 EMSP07 


 ECP01 


 ECP02 


Soil and Groundwater  Disposal of concrete residues and wash out water directly onto 
unsealed ground or in an uncontrolled manner can result in soil 


3 3 5 45  EMSP03 







contamination.  EMSP04 


 EMSP05 


 EMSP07 


 ECP02 


Noise and Vibration  Noise generated by the concrete batching operations. 4 1 2 8  EMSP03 


 EMSP04 


 EMSP05 


 EMSP07 


 ECP04 


Ecology  Incorrect disposal of concrete residues can affect soil quality and 
limit plant growth. 


2 2 3 12  EMSP04 


 EMSP07 


 ECP03 


Cultural and 
Archaeological 


 N/A N/A N/A N/A N/A  N/A 


Erosion and sediment 
control 


 Incorrect disposal of wastewater can cause erosion; 
 Sediment / cement fine particles may deposit. 


2 2 4 16  EMSP03 


 EMSP04 


 EMSP05 


 EMSP07 


 ECP02 


 ECP03 


Social and economic  N/A N/A N/A N/A N/A  EMSP07 


Traffic Management  .Positive impact. N/A N/A N/A N/A  ECP05 


 







 


 


Significance 


 


Aspect 


 


Impact 


L C S R 


 


Mitigations 


 


5.16 Vehicle and Plant Use 


 


Waste Management  Contamination of general waste with hazardous waste, through 
failure to store/separate waste correctly (e.g. waste water from 
vehicle washing mixed with waste oil; undrained used oil filters 
thrown in general waste). 


 Loss of recycling opportunities from failure to separate and store 
recycling waste separately. 


 Incorrect hazardous waste disposal through failure to store 
hazardous substances/contaminated materials separately. 


 Poor management of used batteries and waste oil storage and 
collection results in incorrect disposal and loss of recycling 
opportunities. 


3 2 4 24  EMSP03 


 EMSP04 


 EMSP05 


 EMSP07 


 ECP02 


 ECP03 


 ECP05 


Air Quality  Exhaust gases and greenhouse gas contributions from diesel 
usage; and 


 Vapours from diesel, solvents and other chemicals causing air 
pollution. 


4 1 4 16  EMSP03 


 EMSP04 


 EMSP05 


 EMSP07 


 ECP01 


 ECP05 


Soil and Groundwater  Failure to contain all maintenance / repair work within the 
workshop, causing land contamination. 


3 3 4 36  EMSP03 







 Land contamination from unsealed workshop floor where repairs / 
maintenance carried out. 


 Discharge of waste water from washing of vehicles or workshop 
floors causing contamination. 


 Land contamination from insufficient waste removal from site 
(overflowing waste). 


 Contamination of soil and groundwater from re-fuelling equipment 
/ practices (spillages), bulk diesel storage, field servicing and 
repairs. 


 Contamination of soils and groundwater from the incorrect storage 
/ handling of diesel, oil, oil filter and waste oil from generators. 


 Contamination of soil from re-fuelling equipment / practices 
(spillages), bulk diesel storage, field servicing and repairs. 


 EMSP04 


 EMSP05 


 EMSP07 


 ECP02 


 ECP03 


Noise and Vibration  Noise nuisance from workshop activities, pumps, generators or 
vehicles after hours / on Fridays, e.g. engine revving, idling. 


4 1 3 12  EMSP03 


 EMSP04 


 EMSP05 


 EMSP07 


 ECP04 


Ecology  Heavy machinery, such as graders and bulldozers, can kill 
burrowing animals or smaller animals, such as spiny tail lizards. 


3 1 2 6  EMSP04 


 EMSP07 


 ECP08 


Cultural and 
Archaeological 


 Heavy vehicles may damage or destroy archaeological items. 2 1 4 8  N/A 


Erosion and sediment 
control 


 N/A N/A N/A N/A N/A  EMSP03 


 EMSP04 


 EMSP05 







 EMSP07 


 ECP03 


Social and economic  N/A N/A N/A N/A N/A  EMSP07 


 ECP06 


 ECP08 


Traffic Management  N/A N/A N/A N/A N/A  ECP05 


 


 


 


 







 


 


 


 


Significance 


 


Aspect 


 


Impact 


L C S R 


 


Mitigations 


 


5.18 – Landscaping 


 


Waste Management  Empty pesticide and fertiliser containers must be correctly rinsed 
or disposed of generating hazardous waste. 


4 1 3 12  EMSP03 


 EMSP04 


 EMSP05 


 EMSP07 


 ECP02 


Air Quality  Dust from mixing/handling of landscaping raw materials may 
create dust nuisance. 


3 2 2 12  EMSP03 


 EMSP04 


 EMSP05 


 EMSP07 


 ECP01 


Soil and Groundwater 
Contamination 


 Irrigation of areas where top dressing, fertilisers or much as been 
applied or stockpiled will result in run-off water that is high in 
nutrients, which will then degrade soil water quality. 


 Excess application or incorrect choice of pesticides, and any 


2 2 4 16  EMSP03 


 EMSP04 


 EMSP05 







associate irrigation, may pollute groundwater. 
 Incorrect choice or application of pesticides may result in soil 


contamination. 


 EMSP07 


 ECP02 


Noise and Vibration  Machines and equipment may create nuisance to local residents. 3 1 3 9  EMSP03 


 EMSP04 


 EMSP05 


 EMSP07 


 ECP04 


Ecology  Incorrect choice or application of pesticides may result in loss of 
plants and animals. 


2 2 4 16  EMSP03 


 EMSP02 


 EMSP04 


 EMSP07 


Cultural and 
Archaeological 


 Excessive irrigation may result in soil erosion. 
 Incorrectly stored raw materials may be subject to erosion. 


2 2 3 12  N/A 


Erosion and sediment 
control 


 Positive impact 4 3 1 (+12)  EMSP03 


 EMSP04 


 EMSP05 


 EMSP07 


 ECP03 


Social and economic  Incorrect application of pesticides may affect nearby receptors. 2 2 4 16  EMSP07 


Traffic Management  .N/A N/A N/A N/A N/A  ECP05 


 







 


 


Significance 


 


Aspect 


 


Impact 


L C S R 


 


Mitigations 


 


5.19 Site Demobilisation 


 


Waste Management  Unplanned removal of facilities or demolition may result in 
disposal of a large volume of waste which could be reused of 
recycled; 


 Hazardous waste stored incorrectly may be mixed with waste left 
over on site, and not removed for recycling or disposal.  


4 2 3 24  EMSP03 


 EMSP04 


 EMSP05 


 EMSP07 


 ECP03 


 ECP04 


Air Quality  Demolition and earthworks may cause dust nuisance; and 
 Failure to cover or re-vegetate immediately may result in a 


significant source of windborne dust pollution.  


4 1 4 16  EMSP03 


 EMSP04 


 EMSP05 


 EMSP07 


 ECP01 


 ECP03 


 ECP06 


Soil and Groundwater 
Contamination 


 Diesel tanks, sewage holding tanks, underground pipes and pits, 
chemical storage area not removed can result in contamination; 


 Failure to identify and correctly manage residual soil 


3 2 4 24  EMSP03 


 EMSP04 







contamination around fuel or oil areas can create environmental 
health problems for next land use. 


 Failure to correctly decommission fuel storage areas, septic tanks 
or chemical storage areas may result in surface water 
contamination, 


 EMSP05 


 EMSP07 


 ECP03 


 ECP04 


Noise and Vibration  Noise from vehicles of demolition may result in disturbance. 4 1 3 12  EMSP03 


 EMSP04 


 EMSP05 


 EMSP07 


 ECP02 


 ECP06 


Ecology  N/A N/A N/A N/A N/A  EMSP04 


 EMSP07 


Cultural and 
Archaeological 


 N/A N/A N/A N/A N/A  N/A 


Erosion and sediment 
control 


 Sites left without drainage channels or planned contouring may be 
subject to erosion during rain events. 


2 2 4 12  EMSP03 


 EMSP04 


 EMSP05 


 EMSP07 


 ECP03 


Social and economic  Earthmoving equipment may drag soil onto public roads. 3 2 2 12  EMSP07 


Traffic Management  Traffic generated by waste transportation. 5 1 3 15  ECP05 


Natural Resources  N/A N/A N/A N/A N/A  ECP07 
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Appendix C Training Attendance and Training Register 
Form 







 
ENVIRONMENTAL TRAINING REGISTER 


 
 
 
 
EMPLOYEE NAME: 
 


 


 
POSITION 
 


 


 
COMPANY 
 


 


 
 


 
NAME of TRAINING 
MODULE / TOPICS 


 


 
TRAINING 


PRESENTER 


 
DATE of 


TRAINING 


 
LOCATION of 


TRAINING 


 
COMPLETION 


RESULTS 


 
REFRESHER 


TRAINING DATE 


 
 


     


 
 


     


 
 


     


 
 


     


 
 


     


 
 


     


 







 
ENVIRONMENTAL TRAINING ATTENDANCE SHEET 


 
 
 
Training module or Topic  
Date  
Location of training  
Presenter’s name  
Work group being trained  
 
 
ATTENDEE NAME 


 
COMPANY 


 
POSITION 


 
CONTACT No. 


 
SIGNATURE 
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Appendix D Incident / Complaint Report Form 







 
 


Riyadh IPP 
 


 
Incident Investigation Report 


 
Alert Number 


 
 


A non-conformance report must be completed for all Environmental and Social Incidents and also to identify opportunities for 
improvement relating to Environment or Social Issues. Environmental Incidents incorporate a broad range of scenarios related to 
a pollution event, damage to the environment or any community complaint regarding environmental and social management. For 
example, a reportable event includes inappropriate waste disposal, noise complaint, oil or injured native flora and fauna as well as 
non-conformance with the CEMP or relevant site procedures. 


 
REPORTING (Reportee & HHI to complete) 


Name  


Position  


Phone number  


Company  


Company address  


Date form completed  


Name  Line manager 
authorisation 


Signature  


Date/time of phone 
notification to Consortium 


 


Person notified  


Reportee (to complete) 


 


 


 


HHI notification 


 


Phone number  


Date Alert form received  


Form received via email   Yes 


  No 


 


  Email 


  Phone 


  No notification 


 


Person notified  


HHI (to complete) 


Project Co.  notification 


Phone number  


 
CLOSE OUT (Investigation team to complete) 
All action items finalised   Yes 


   No 


Database updated    Yes 


   No 


Complainant advised on the outcome     Yes 


   Not applicable 


Reportee provided with a 
copy of completed form 


   Yes 


Name  
Position HSE Manager 
Date  


HHI 


Signature  
 


Name  
Position HSE Manager 
Date  


Authority to close out 
 
 
 
 
 
 
 


Project Co.  


Signature  
 


 


 
  Page 1 of 2 


 







 
  Page 2 of 2 


 


COMMUNITY COMPLAINTS (reportee & HHI to complete: if applicable) 
Name  


Address  


Complainant 


 


Phone number  


Person receiving the complaint  


Date/time of complaint  Complaint received via     Phone  Letter    Email 
 


DESCRIPTION OF INCIDENT/IMPROVEMENT (reportee to complete) 
Date of incident/improvement  


Type of incident/improvement  


EXACT location of the 
incident:(include district, landmarks 
and features etc..) 


 


 


Description of the incident/opportunity (attach report or maps if required) 


------------------------------------------------------------------------------------------------------------------------------------------------------------


------------------------------------------------------------------------------------------------------------------------------------------------------------


------------------------------------------------------------------------------------------------------------------------------------------------------------ 


Describe the immediate corrective actions undertaken 


------------------------------------------------------------------------------------------------------------------------------------------------------------


------------------------------------------------------------------------------------------------------------------------------------------------------------ 


 


INVESTIGATION TEAM (investigation team to complete) 
Team members names Position/Company Contact details 


 


 


 


  


INVESTIGATION 
Task Responsible person & 


company 
Cost Date to be 


complete 
Date complete 


 
 


    


 
 


    


 
 


    


 
 


    


ACTIONS TAKEN  
 
 


    


 
 


    


 
 


    


 
 


    


 
 


    


 
 


    


EXECUTIVE SUMMARY 


------------------------------------------------------------------------------------------------------------------------------------------------------------
------------------------------------------------------------------------------------------------------------------------------------------------------------
----------------------------------------------------------------------------------------------------------------------------------------------------------- 
----------------------------------------------------------------------------------------------------------------------------------------------------------- 
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Appendix E Environmental and Social Surveillance Form  
 







 
DAILY AND WEEKLY INSPECTION CHECKLIST 


 
Tick Satisfactory or  No Satisfactory or add NI (not Inspected) or NA (not Applicable). All Not satisfactory should be numbered for corrective action. 
 
 
 
 
Date: 
 


 
 
 


 
Company: 


 
 


 
Name / Role: 
 


 
 
 


 
Work area: 


 
 


 
 
 
 


Weather Condition 
 
 


 
Condition


 
Sunny  Fine  Overcast  Light rain  Heavy rain  


 
To 
 


oC  Humidity  High  Moderate  Low  


 
Wind 


 
Calm  Light  Breeze  Strong  Direction  







 
 
 


 
ITEM 
 


 
Satisfactory 


Not 
Satisfactory


 
Comments 


 
General 


 


G.1 
 
Confirm all works are confined to permitted site limits. 


   


G.2 
 
Confirm that damage is not occurring to existing facilities. 


   


G.3 
 
Confirm work is undertaken within approved time. 


   


G.4 
 
Is the general appearance of the work area acceptable? 


   


 
G.5 


 
Confirm that Tool box talks have been undertaken 


   


  
Confirm complaints have been forwarded to HHI HSE 
Manager / Project Co. HSE Manager 


   


Comments 
 
 
 
 
 
 
 
 
 







 
 


 
ITEM 
 


 
Satisfactory 


Not 
Satisfactory


 
Comments 


 
Air Quality 


 


AQ.1 


 
Confirm equipment and vehicles are regularly serviced and 
maintained 


 
 
 


  


AQ.2 


 
Confirm equipment and vehicles that are emitting excessive 
smoke or emissions are inspected and serviced immediately. 


   


AQ.3 


 
Confirm equipment and vehicles used on an intermittent 
basis is shut down or throttled down when not in use.  


   


AQ.4 


 
Confirm that excavated materials, where appropriate, being 
watered or sheeted before being transported, and wet 
suppression during loading trucks available. 


   


AQ.5 
 
Confirm dust from batching plant is being controlled. 


   


AQ.6 


 
Is watering of work areas being effective in reducing dust 
generation and impact to nearby receptors. 


   


AQ.7 


 
Inspect stockpile and confirm if wet suppression is  needed 
and is being applied. 


   


AQ.8 


 
Confirm that sub-contractor reuse unsuitable / non potable 
water when possible for dust suppression. 


   







AQ.9 


 
Confirm that trucks carrying soil have got their load covered, 
and are not overfilled. 


   


AQ.10 
 
Visually confirm that vehicle speeds are restricted. 


   


AQ.11 
 
Confirm no open burning waste takes place. 


   


AQ.12 
 
Confirm that dusty items are stored appropriately? 


   


AQ.13 


 
Confirm that all complaints relating to dust / air quality have 
been forwarded to the Project Co. HSE Manager / HHI HSE 
Manager. 
 


   


Comments 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 







 
 


 
ITEM 
 


 
Satisfactory 


Not 
Satisfactory


 
Comments 


 
Noise Management 


 


N.1 


 
Confirm that acoustic covers on all machine engines that 
generate excessive noise levels are to remain closed all the 
time. 


 
 
 


  


N.2 


 
Confirm that plant and equipment are switched off when not 
in use. 


   


N.3 


 
Confirm that all vehicles waiting to enter the site are turned 
off. 


   


N.4 


 
Confirm that noisy plant / equipment is being located away 
from identified sensitive areas. 


   


N.5 


 
Confirm that noisy activities are only carried out as 
stipulated by the CEMP. If operation is out this timeframe, 
confirm that it is documented. 


   


N.6 


 
Confirm that all complaints relating to noise have been 
forwarded to the Project Co. HSE Manager / HHI HSE 
Manager. 


   


 
N.7 


 
Confirm that potentially affected sensitive receptors been 
informed in advance of proposed work. 


   


Comments 







 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 







 
 


 
ITEM 
 


 
Satisfactory 


Not 
Satisfactory


 
Comments 


 
Contamination Management 


 


CM.1 


 
Confirm that fuel, paint and other chemicals with a 
combined volume of more than 200 litres are stored in a 
properly constructed bund (correct size, bund walls are 
structurally sounds, walls sealed) 


 
 
 


  


CM.2 
Confirm that all bunds areas have at least a capacity of 
110% of the volume of stored materials (if above 200litres) 


   


CM.3 


 
Confirm that bunds are well maintained and no water has 
been accumulated within. 


   


CM.4 


 
Confirm that no other items are stored into the bund, other 
than tank, drums and dispensing hoses 


   


CM.5 


 
Confirm that all bulk storage tanks have adequate signage 
indicating contents and quantity stored. 


   


CM.6 


 
Confirm that all minor fuel / chemical storage (combined 
total less than 200l) is stored in sealed containers and on 
sealed surface (such as drip tray or a concrete pad). 


   


CM.7 


 
Confirm that Emergency spillage kits and MSDS are 
available. 


   


CM.8 
 
Confirm that all valves on bunds are closed. 


   







CM.9 


 
Confirm that vehicles and mobile equipment is regularly 
inspected and maintained (to confirm that they are leaking) 


   


CM.10 


 
Confirm that concrete trucks / equipment are washed into a 
purpose-built wash b ay, or off site at a proper facility. 


   


CM.11 


 
Confirm that generators and pumps are located on a 
concrete pad or within a metal drip tray. 


   


CM.12 


 
Confirm that oil/fuel filters are drained over a container, 
prior to recycling or disposal. 


   


CM.13 
 
Confirm that there are no visible soil contaminations. 


   


CM.14 


 
Confirm that sewage holding tanks are not full and are 
regularly pumped out. 


   


Comments 
 
 
 
 
 
 
 
 
 
 
 
 







 
 
 


 
ITEM 
 


 
Satisfactory 


Not 
Satisfactory


 
Comments 


 
Waste Management 


 


WM.1 


 
Confirm that waste is being segregated in an orderly and 
clean manner (e.g.: no overfull bins or skips, or waste 
stockpiling). 


 
 
 


  


WM.2 
 
Confirm that the work areas are free of litter. 


   


WM.3 
 
Confirm that all containers are clearly labelled. 


   


WM.4 


 
Confirm that correct containers are being used for 
segregation. 


   


WM.5 
 
Confirm that different types of solid waste are kept separate. 


   


WM.6 


 
Confirm that waste areas, both hazardous and non-hazardous 
are clearly signposted in English and Arabic. 


   


WM.7 


 
Confirm that suppliers have been requested to use minimal 
packaging. 


   


WM.8 


 
Confirm that chemicals have been ordered in returnable 
drums. 


   


WM.9 
 
Confirm that refillable containers are being used, where 


   







possible, for collection of waste fluids such as waste oil, 
hydraulic oils and used grease. 


WM.10 


 
Confirm that the use of disposable materials such as plastic 
cups, batteries are being avoided. 


   


WM.11 


 
Confirm that there is re-use and recycling of wood, steel, 
cardboard, paper and concrete on site. 


   


WM.12 


 
Confirm that hazardous waste is being removed from site as 
soon as practicable by a PME approved disposal contractor. 


   


WM.13 


 
Confirm that vehicles used for transporting soil/rocks are not 
used to transport waste, unless cleaned prior to use. 


   


WM.14 


. 
Confirm that storage areas for liquid waste are bunded (if 
above 200l) to 110% of the total volume stored. 


   


WM.15 


 
Confirm that an adequate number of waste containers are 
maintained strategically throughout the project area. Confirm 
that they are regularly collected. 


   


WM.16 Confirm that all organic waste container are properly sealed. 


   


WM.17 
Confirm that hazardous waste are stored away from sources 
of ignition. 


   


WM.19 


 
Confirm that hazardous waste are stored separately in order 
to avoid adverse chemical reactions and facilitate treatment. 


   







WM.20 


 
Confirm that hazardous waste are stored in tightly closed, 
leak proof containers made of or lined with materials that are 
compatible with the hazardous waste to be stored. 


   


Comments 
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1 Introduction 


This chapter presents a framework Operational Environmental Management Plan (OEMP), which aims to manage 
environmental impacts and, to a lesser degree, the health and safety risks that may arise during the operational phase 
of the Riyadh IPP Project. 


In this regard, and similar to the function of the Construction Environmental Management Plan (CEMP), the overall 
OEMP aims initially to bridge the gap between the completion of the Social and Environmental Assessment (SEA) and 
the full implementation of the operational phase of the project, with a key focus for implementing the mitigation 
measures as described within the SEA in order to minimise disturbance to the surrounding environment and sensitive 
receptors, such as site personnel. 


The OEMP approach is based on the management philosophy of the ISO 14001 Environmental Management System 
and OHSAS (Occupational Health and Safety Assessment) 18001 series; ensuring, therefore, that the environmental 
and health and safety requirements of the Project during its operational phase are not only planned, but that a robust 
mechanism for implementation is also ensured.  


The structure of a typical EMS certified to ISO 14001 is shown in Figure 1, below: 


 


 


 
  


Figure 1: ISO 14001 Structure 
 


It is intended that this document provides a framework for the development of the final OEMP, which would be fully 
established in consultation with all stakeholders, and adequately implemented by the Project operator and associated 
stakeholders. 
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2 Aims and Objectives 


As mentioned earlier, an OEMP is a management tool used to ensure that undue or reasonably avoidable adverse 
risks of the operation of a project are prevented and that any positive effects are enhanced. 


The primary aim of the OEMP is to provide clear direction on the requirements of the Operational Management Team 
in the conduct of the activities, where every requirement is measurable and enforceable, whilst any deviation can be 
identified and addressed swiftly.  


The main purpose of the OEMP is: 


 To ensure compliance with the General Environmental Regulations and Rules for Implementation in the 


Kingdom of Saudi Arabia (2001); IFC Performance Standards (2006); Equator Principles requirements; and 


IFC General Environmental, and Health, and Safety Guidelines; 


 To ensure that all mitigation measures detailed within the SEA are adequately implemented; 


 To verify environmental performance through information on impacts as they occur; 


 To ensure that there is sufficient allocation of resources within the project budget so that the scale of the 


OEMP related activities are consistent with the significance of project impacts; 


 To respond to changes in project implementation not considered in the SEA; and 


 To provide feedback for continual improvement in environmental and social performance. 


 


The OEMP considers the environmental actions required during the operational phase of the Riyadh IPP Project. 
There is a potential for this exercise to be undertaken via implementing a controlled, informal system, or through a 
formal certified environmental management system, such as ISO 14001.  
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3 Operational Environmental Management System 


ISO 14001 provide a logical framework within which to prepare an OEMP, even for organisations not intending to 
obtain certification. If effectively implemented, the methodology detailed below would lead to:  


 Compliance with legislative and other requirements; 


 Pollution Prevention; and 


 Continual Improvement. 


An appropriate environmental management structure should be planned and agreed between all operating parties and 
the relevant regulatory authorities. The structure should allow for the effective implementation of the Environmental 
Management System (EMS) and the appropriate interaction with regulatory authorities. 


Due regard should be paid by the Operation & Maintenance (O&M) contractor to the building of relationships with 
regulators including the establishment of points of contact for planned monitoring and environmental assessment. 
These contacts will be useful to assist in developing a trusting and productive partnership that generates tangible 
benefits for environmental management. 


The O&M contract must look to involve relevant stakeholders in the development and implementation of this 
environmental management system. These stakeholders may involve all parties from the client to the local 
community. 
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4 Operational Environmental Management System 
Components 


4.1 OPERATIONAL MANAGEMENT SYSTEM COMPONENTS – PLANNING PHASE 


4.1.1 Introduction 


Planning involves identifying and defining the various environmental aspects and associated environmental impacts 
that can result from the operational phase of the project. In the case of the Riyadh IPP Project, the major potential 
environmental and social impacts are as defined through the SEA. The planning phase would typically include the 
following requirements: 


 


4.1.2 Environmental Policy 


The development of an Environmental Policy would be aligned with other existing policies so that it can be adopted as 
part of ‘business as usual’, provided this policy meets the expectations of all stakeholders, including users and 
communities affected by the operational phase of the project. 


The environmental policy will: 


 Include a commitment from top management to continual Environmental, Health and Safety (EHS) 


improvement; 


 Commit to setting objectives and targets for key operational areas; 


 Be appropriate to the nature, scale and potential EHS impacts of its activities, products or services; 


 Include a commitment to continual improvement of the management system, enhance health and safety 


controls and the prevention of pollution; 


 Include a commitment to comply with relevant EHS legislation and regulations, and with other requirements to 


which the organisation subscribes; 


 Provide the framework for setting and reviewing EHS objectives and targets; 


 Be documented, implemented and maintained and communicated to all employees; and; 


 Be available to the public  


 


4.1.3 Environmental Aspects 


 The environmental management system will set out the detailed process for the identification of significant 


EHS aspects and assess the level of risk associated with each of those aspects. A quantitative method should 


be used to determine the significance of aspects. Those which are significant must be included in the setting 


of objectives and targets. 


 All EHS aspects (significant or not) shall be documented in a register along with method statements regarding 


the assessment of significance. 
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 Aspects that are identified should be appropriate to the scale and nature of the activities that are relevant to 


the project. They will include any impacts that the organisation can be expected to have influence over. 


 


4.1.4 Legal and other requirements 


 A site register will be compiled which details the relevant legislation that applies to EHS issues on site. This 


register will include an assessment of the key requirements of the legislation and set out the specific actions 


that must be undertaken to meet these requirements. 


 Where possible, further information sources should be specified or provided to staff should they need further 


guidance. Other obligations refer to the formal and informal obligations regarding the local community and 


society at large, including voluntary agreements. 


 


4.1.5 Objectives, targets and programmes 


 The O&M contractor will develop a series of EHS objectives and targets which draw from the commitments in 


the EHS policy, the legal requirements placed upon the organisation and the significant aspects identified. 


 The objectives and targets will however be set in the context of technological scenarios that are available, the 


financial implications and the requirements of other stakeholders. 


 The organisation shall establish and maintain a programme for achieving its objectives and targets which shall 


include: 


– Designation of responsibility for achieving objectives and targets at each relevant function and level of 


the organisation; and 


– The means and time frame by which they are to be achieved. 


 If a project relates to new developments and new or modified activities, products or services, programme(s) 


shall be amended where relevant to ensure that sound environmental management practices are applied to 


such projects. 


 Objective and targets would be supported by programme(s) including the designation of responsibility, the 


means and time-frames by which they are to be achieved. 


 


4.2 OPERATIONAL MANAGEMENT SYSTEM COMPONENTS – IMPLEMENTATION PHASE 


4.2.1 Introduction 


Implementation and operation is the heart of the environmental management function, because it is in implementation 
that the true efficacy of environmental management lies. Even the best planned environmental management 
approach, will fail to achieve its desired outcome if the implementation of that planning is weak. Implementation and 
operation consists of two key components, namely: Structure, Roles and Responsibility; and Operational Control. 
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4.2.2 Management Structure, Roles and Responsibilities 


 Roles, responsibilities and authorities shall be defined, documented and communicated in order to facilitate 


effective environmental management. 


 Management shall provide resources essential to the implementation and control of the EHS management 


system. 


 Resources include human resources and specialised skills, technology and financial resources. 


 The organisation’s top management shall appoint specific management representative(s) who, irrespective of 


other responsibilities, shall have defined roles, responsibilities and authority for: 


– Ensuring the EHS management system requirements are established, implemented and maintained; 


and 


– Reporting on the performance of the EHS management system to top management, for review and as 


a basis for improvement of the system. 


 


4.2.3 Competence, training and awareness 


 There must be processes for the assessment of competence within the workforce and a documented system 


for managing competence and training records. Activities and competencies should be mapped to identify any 


shortfalls or areas of potential risk. 


 This will comprise details of all training programmes pertinent to the core training processes, and schedules 


will be central to the success of the programme and should include; 


– Document controls for training; 


– Induction and toolbox talks; 


– Training plans for management and specialist skills; 


– Internal communication methods; and 


– Management of external communication on environmental issues. 


 As a minimum, all staff are required to be aware of the Environmental Policy and the responsibilities they have 


with regards to contributing to this. In addition, staff with more specific roles may require more detailed 


environmental awareness training as set out in the training programme. 


 Training records must be maintained appropriately including attendances and competency identification 


assessments. 


 


4.2.4 Communication 


 The organisation shall establish and maintain procedures for internal communication between the various 


levels and functions of the organisation; receiving, documenting and responding to relevant communication 


from interested parties. 
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 Internal communication is important to: 


– Raise staff awareness of the EHS management system; 


– Inform staff of progress towards objectives and targets; 


– Promote proactive participation in EHS activities, including feedback and ideas from staff on 


environmental management; and 


– To allow effective action to be taken by qualified personnel if incidents occur. 


 The organisation shall establish and maintain information, in paper or electronic form, to: 


– Describe the core elements of the management system and their interaction; 


– Provide direction to related documentation aspects. 


 


4.2.5 Control of documents 


The operator would set out a detailed procedure in order: 


 Approve documents for adequacy prior to issue; 


 Review and update as necessary and re-approve documents; 


 Ensure that changes and the current revision status of document are identified; 


 Ensure that relevant versions of applicable documents are available at point of use; and 


 Ensure that document remain legible and readily identifiable. 


 


4.2.6 Environmental Operational Control Plans 


Operational controls are an essential part of the operational environmental management system as it is at the 
operational level at which many impacts can occur. It is therefore very important that the correct working procedures 
and protocols are developed and followed. 


 The operational controls should be documented where they address any significant environmental aspects 


identified at an earlier stage. 


 This will include the discussion of mitigation procedures that should be addressed within these protocols.  


 Each effect will be considered in terms of relevant legislation and guidance, potential impacts, sensitive 


receptors, baseline conditions and procedures and, where necessary, recommendations for further monitoring 


are provided. 


 When considering the requirement for procedures to be documented and communicated, the following should 


be taken into account: 


– Extent of environmental risk represented by activity(ies) under consideration; 


– Potential for legal non-compliance and/or reputational impact to result; 


– The number and turnover of people responsible for implementation of the procedure; 
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– The importance of ensuring a consistent approach to managing activities; 


– The complexity and technical detail to be taken into account when managing an activity; and 


– Value of documentation to communicate procedural requirements. 


 


4.2.7 Emergency Preparedness and response 


 The nature of the project (its typology) requires that strong emergency procedures are put in place. The 


operational EHS management plan will detail and maintain plans to identify the potential for, and the 


responses to major site incidents including equipment failures, natural phenomenon and major pollution 


incidents. 


 The organisation shall establish and maintain procedures to identify potential for and respond to accidents and 


emergency situations, and for preventing and mitigating the environmental impacts that may be associated 


with them. Evacuation procedures will also be included. 


 Plans for all foreseeable eventualities that pose significant risk to staff or the local community or environment 


must be drafted, communicated and made available. The appropriate training for such events should be 


included within the training programme. 


 Planned simulated training exercises should be deployed at reasonable intervals to test the plans that have 


been developed. The results should be recorded and fed into action plans for improvement. 


 Specific plans must be developed for major hazardous materials stores, fire and electrical safety as a 


minimum. 


 The organisation shall review and revise, where necessary, its emergency preparedness and response 


procedures, in particular, after the occurrence of accidents or emergency situations. The organisation shall 


also periodically test such procedures where practicable. 


 


4.3 OPERATIONAL MANAGEMENT SYSTEM COMPONENTS – CHECKING PHASE 


4.3.1 Introduction 


Checking and corrective action forms the fourth component of the environmental management function and is aimed 
at ensuring that both the necessary environmental management activities are being implemented and that the desired 
outcomes are being achieved. This component consists of a series of key activities including monitoring selected 
environmental quality variables and continued inspections of the various operational activities. This would also be 
supplemented by inspections and audits. 


 


4.3.2 Monitoring and measurement 


 The organisation shall establish and maintain documented procedures to monitor and measure, on a regular 


basis, the key characteristics of its operations and activities that can have a significant impact on the 


environment or pose risk to health and safety. This shall include the recording of information to track 


performance, relevant operational controls and conformance with the organisation’s environmental objectives 


and targets. 
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 Monitoring equipment shall be calibrated and maintained and records of this process shall be retained 


according to the organisation's procedures. 


 Operational controls will detail the required monitoring for individual aspects and the results should be 


reported in line with an appropriate programmed schedule. The organisation shall also establish and maintain 


a documented procedure for periodically evaluating compliance with relevant environmental legislation and 


regulations. 


 The operation controls for monitoring should consider the suggested monitoring scope as detailed below and 


at a minimum to the level as required by pertinent environmental regulations and guidelines. 


 


4.3.3 Evaluation of compliance 


Comprehensive procedures will be deployed for the management of complaints, accidents and pollution incidents. 
These procedures will include: 


 A process for handling the investigation of accidents, incidents, near misses and non-conformances; 


 Response activity coordination as a result of any of the above including preventative actions, mitigation and 


corrective actions; and 


 The development and documentation of logging, reporting and progress tracking processes including a 


change log of core EHS documentation. 


 


4.3.4 Nonconformity, corrective action and preventive action 


 Any deviations from the OEMP identified by site personnel or other interested parties through formal site 


inspection, audit, visual observation (or other means) should be documented, and associated corrective action 


and preventative action implemented by competent individuals in order to mitigate the environmental impacts 


and to prevent re-occurrence. 


 


4.3.5 Control of records 


 The organisation shall establish and maintain procedures for the identification, maintenance and disposition of 


EHS records. These records shall include training records and the results of audits and reviews. 


 EHS records shall be legible, identifiable and traceable to the activity, product or service involved. EHS 


records shall be stored and maintained in such a way that they are readily retrievable and protected against 


damage, deterioration or loss. Their retention times shall be established and recorded. 


 


4.3.6 Internal audits 


 The organisation shall establish and maintain programme(s) and procedures for periodic environmental 


management system audits to be carried out, in order to: 


– Determine whether or not the EHS management system conforms to planned arrangements for EHS 


management and that is has been properly implemented and maintained; and 
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– Provide information on the results of audits to management. 


 The organisation’s audit programme, including any schedule, shall be based on the environmental importance 


of the activity concerned and the results of previous audits. In order to be comprehensive, the audit 


procedures shall cover the audit scope, frequency, and methodologies, as well as responsibilities and 


requirements for conducting audits and reporting results. 


 The audit programme will provide opportunities to assure the EPC contractor that the contents of the 


Environmental Policy and other commitments are being duly satisfied. 


 The audit programme should be developed on the basis of the risk posed by various activities i.e. high risk 


activities will receive more regular checking. 


 In addition the programme will: 


– Check on the performance of the EHS management plan; 


– Ensure document compliance; 


– Contribute to education and awareness of employees; 


– Share best EHS practice; and 


– Report findings, non-conformances, corrective actions and preventative measures. 


 


4.4 OPERATIONAL MANAGEMENT SYSTEM COMPONENTS – MANAGEMENT REVIEW PHASE 


 The project team’s top management shall, at intervals that are predetermined, review the EHS management 


system to ensure its continuing suitability, adequacy and effectiveness. The management review process shall 


ensure that the necessary information is collected to allow management to carry out this evaluation. This 


review shall be documented. 


 The management review shall address the possible need for changes to policy, objectives and other elements 


of the system and in the light of the audit results, changing circumstances, and the commitment to continual 


improvement. 
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5 Framework Operational Environmental Control Plans  


5.1.1 Operational Control Plan - Air Quality 


 Dry, low NOx burners will be incorporated into the design of the proposed combustion units at the facility to 


ensure NOx emissions from the plant are minimised. This will greatly assist in the mitigation of emissions of 


this key pollutant from the facility.  


 All plant on-site will be regularly maintained to ensure optimal efficiency and ensure, as far as practicable, all 


equipment will be in good working order at all times. 


 The proposed facility will incorporate a Continuous Emission Monitoring System (CEMS) for NOx, SO2 and CO 


for all main stacks at the plant. This would accurately determine pollutant concentrations in the emissions and 


provide an indication of any exceedances in emissions from the plant against the relevant air pollution 


standards. 


 Operating instructions to be provided to ensure that machines do not operate above the allowed limits; and 


 A periodic calibration and maintenance programme will be implemented to maintain the monitoring systems in 


place. 


 


5.1.2 Operational Control Plan – Noise Management 


 In order to reduce the plant noise impacts at the site boundary and to limit the noise exposure of staff, Best 


Available Techniques in sound suppression will be applied to the equipment and plant set up.  


 The application of noise suppression techniques at source will be more effective than the erection of solid 


walls along the boundary fence as there are a large number of sources on the site which are spread out over a 


wide area.  Notwithstanding this, in the case of the Closed Cooling Water Coolers, a 6 m noise barrier will be 


required. 


  Equipment will be restricted to noise specific values by a combination of purchase specifications, noise 


insulation in areas that require it, proper ear protection in those areas which naturally have high decibel 


ranges associated with them, and, once construction is complete, full noise attenuation walls will be in 


evidence.  


 Louder equipment such as gas and steam turbines will be provided with enclosures and acoustic lagging 


where appropriate, and the inlets and exhausts will be provided with silencing.   


 Furthermore, during the full performance testing at Project Commercial Operations Date (PCOD), full acoustic 


testing will take place and appropriate attenuation measures will be put in place. . 


 The accommodation will be either located off site or is provided with high performance acoustic double glazing 


to provide suitable internal noise environments to allow for reasonable recreation and sleep. 
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 With regard to the monitoring of acoustic levels, during each Project test date (which is thought to occur every 


4 months), near-field and far-field noise levels will be monitored and recorded using a handheld noise meter in 


accordance to the International Organisation for Standardisation (ISO); 


 In addition, to ensure the above noise levels are adhered to, procedures will be implemented to ensure that, 


where appropriate, staff requiring Personal Safety Equipment to prevent impacts from noise will be provided 


as part of the Health, Safety and Environment Programme.  


 Noise isolation devices must be maintained and in good condition, including doors and window isolation 


rubbers and seals as part of the on-going housekeeping programme, whilst yearly noise levels will be 


recorded as part of the on-site monitoring. 


 


5.1.3 Operational Control Plan - Land and surface water contamination 


The Riyadh IPP Operational Environmental Management Plan (OEMP) will contain the key operating procedures that 
are to be implemented at the Riyadh IPP to prevent contamination to the ground and surface water following rain 
events.  


The material safety data sheets (MSDS) of the chemicals used on site are provided in Appendix A and some of the 
main operational criteria to be implemented are detailed below: 


 Procedures will be implemented to ensure the safe storage and disposal of hazardous and waste chemicals; 


 Hazardous chemicals and materials will be appropriately stored on-site in a secure, bunded compound and 


located on an impervious surface. The storage areas will need to be clearly labelled with material safety data 


sheets (MSDS) maintained as part of the on-site record keeping. 


 Details and properties for each material will be clearly noted and will include the nature (poisonous, corrosive, 


flammable), prohibitions on disposal (dumpster, drain, sewer) and the recommended disposal method 


(recycle, sewer, burn, storage, landfill). A signed checklist should be developed for users of hazardous 


materials detailing amount taken, amount used, amount returned and disposal of spent material. 


 Good practice measures in terms of health and safety to comply, as a minimum, with KSA law and policy 


requirements would be proactively promoted; 


 Appropriate security measures will be provided in order to ensure that any potential issues that may result in 


contamination are avoided; 


 Appropriate safety zoning to the hazards will be provided in order to ensure that any spillages or incidents are 


avoided; 


 Written standard operating procedures (SOPs) for all processes and appropriate document control will be 


provided; 


 Awareness training will be provided for all employees including management, office staff and technical staff on 


pollution prevention and control techniques and best practices; 
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 Daily checklists for plant and office areas will be established in order to confirm cleanliness and adherence to 


proper storage and security. Specific employees will be assigned specific inspection responsibilities and given 


the authority to remedy any problems found; 


 Emergency response procedures will be provided in order to avoid any potential incidents to ensure that 


contamination incidents are controlled if they occur; 


 Regular reviews of emergency response procedures will be undertaken, including a contingency plan for 


spills, leaks, weather extremes etc. 


 


5.1.4 Operational Control Plan – Wastewater and Water Resources 


a. Generation and disposal of Reverse Osmosis (RO) Brine 


 The brine will be discharged to an evaporation pond. In order to ensure the potential impacts associated with 


this option are controlled, the design of this pond will ensure that there is no leakage and adequate freeboard 


to ensure no overflow under worst case operational and environmental conditions i.e. RO Brine discharge 


rates during ASL firing (110 m3/h) combined with heavy rains.  


 The evaporation pond will be suitably lined to ensure no contamination of the underlying soils. The design of 


the lining and the requirement for leak monitoring and collection will be determined during the detailed design 


phase based on a review of risks associated with leaching.   


 When the RO evaporates it will leave behind salt residues that will need to be collected and disposed of. In 


order to do this it will be necessary to drain the pond. The resulting residue is likely to contain high levels of 


toxins therefore it would have to be classified as a hazardous waste and collected and disposed of at licensed 


Hazardous Waste disposal site. 


 


b. Mitigation B: The generation and disposal of waste oils from various plant processes 


 Waste oil will be collected by an approved contractor for recycling at a waste oil refinery rather than disposal. 


If it is not practical to recycle the waste oil it must be stored on site and collected for disposal by a PME 


accredited hazardous waste contractor. 


 


c. The generation of treated sanitary waste water effluent and sludge 


 The sanitary wastewater from the Riyadh PP11 facility will be treated to meet the water quality standards of 


PME, using membrane bio-reactor technology (MBR) and will be reused on-site for landscape irrigation. MBR 


has a relatively small footprint and, when used to treat sanitary wastewater, is capable of producing a final 


effluent quality suitable for urban irrigation; 


 The use of treated wastewater for irrigation represents a beneficial reuse of a waste product from the facility., 


therefore control measures will be implemented  to ensure that no impacts upon the environment or health 


and safety are realised.  
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 The United States Environmental Protection Agency (USEPA) Guidelines for Water Reuse (2004) provide 


guidance on the safe reuse of wastewater for irrigation.  These guidelines, or a suitable recognised alternative, 


will be adhered to when implementing this element of the project. 


 Sewage sludge will also be generated from the sanitary wastewater treatment process. The volume of sludge 


from membrane bioreactor (MBR) technology is relatively small with MBR technology producing up to 35% 


less sludge than conventional treatment methods. The selection of this treatment technology therefore 


represents a significant mitigation measure in regards to the generation of sludge from sanitary wastewater. 


 Large quantity of the sludge may reused for beneficial purposes, such as for fertilizer. The option of having the 


sludge collected by a fertilizer company should be considered in preference to sending the sludge to landfill.  


d. Increased pressure on local water resources due to an increase in water demand  


The major mitigation measures specified by the IFC for water conservation will be implemented by the project. These 
will include: 


 The use of closed circuit cooling systems rather than once through cooling systems; 


 Limiting evaporative cooling blowdown to the minimum required to prevent unacceptable accumulation of 


dissolved solids; 


 The use of treated waste water for cooling and service water; 


 Reusing/recycling cooling and service water;  


 The on-site treatment and reuse of sanitary wastewater; and 


 In addition to this it is also recommended that potable water reduction measures be implemented in the final 


design such as water efficient faucets, urinals, showerheads and toilets.  


e. Storm water generation and management 


 The current design of the plant incorporates a storm water system that has been designed to the 5 year return 


period.  


 Stormwater will be separated from process and sanitary wastewater streams in order to reduce the volume of 


wastewater to be treated prior to discharge Surface runoff from process areas or potential sources of. 


 Where there is a high likelihood of oil contamination the storm water will be collected separately managed in 


the oily water wastewater treatment pond. Where this approach is not practical, runoff from process and 


storage areas will be segregated from potentially less contaminated runoff. 


 Runoff from areas without potential sources of contamination will be minimized (e.g. by minimizing the area of 


impermeable surfaces) and the peak discharge rate should be reduced (e.g. by using vegetated swales and 


retention ponds). 


 Oil water separators and grease traps will be installed and maintained as appropriate at refuelling facilities 


workshops, parking areas, fuel storage and containment areas. 


 Sludge or other solid wastes arising from stormwater catchments or collection and treatment systems may 


contain elevated levels of pollutants and should be disposed in compliance with local regulatory requirements, 
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in the absence of which disposal has to be consistent with protection of public health and safety, and 


conservation and long term sustainability of water and land resources. 


 


5.1.5 Operational Control Plan – Waste Management 


It is anticipated that the plant processes and operations will generate negligible quantities of waste streams during the 
operational life cycle and those waste streams that will be generated are mainly associated with the maintenance 
works and administration operations. Waste streams and disposal options are illustrated in Appendix B. the main 
mitigation measures will be as follow: 


a. Solid Waste 


 Solid wastes, including sludges, that do not leach toxic substances or other contaminants of concern to the 


environment, will be disposed in landfills or other disposal sites provided they do not impact nearby water 


bodies. Where toxic or other contaminants are expected to leach out, they will be treated by, for example, 


stabilisation before disposal or disposed of by a registered hazardous waste operator.  


b. Maintenance Works and Plant Process Waste 


 A bunded compound for hazardous waste will be provided on-site for potentially hazardous waste materials 


including waste fuels, oils, chemicals and filters generated during the plant operations and maintenance 


works. This compound will need to be located on an impermeable surface and under cover to prevent any 


discharge or spillages to the surrounding environment. The storage area will need to be clearly labelled and 


staff will need to receive appropriate training and be informed of the types of waste materials to be stored in 


this compound area. 


 Hazardous waste streams will be collected by a locally registered hazardous waste contractor and transferred 


to the hazardous waste landfill site for appropriate disposal. All paperwork and records of hazardous waste 


management activities on-site will be maintained including records of off-site disposal to landfill for monitoring 


purposes. 


c. Administration areas 


  Suitable waste receptacles will be provided at central locations on-site for the segregation of waste streams 


for recycling and residual general waste. The segregated waste will be transferred to the central storage area 


on site for non-hazardous waste which will consist of dedicated skips for recyclable waste (including paper, 


cardboard and plastics) and general waste. The central storage area for non-hazardous waste will be located 


on an impermeable hardstanding surface and located under cover. 


 The waste streams segregated for recycling will be collected for recycling by a suitably qualified waste 


contractor. In addition, the general waste streams generated on-site that have limited potential for recycling 


will be collected by an appointed waste contractor and disposed of to the new waste landfill site on an agreed 


basis. All paperwork and records of non-hazardous waste management activities on-site will be maintained as 


including records of off-site disposal to landfill for monitoring purposes. 
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d. Site Canteen 


 Suitable waste receptacles will be provided in back house kitchens and around seating areas for the 


segregation of waste into three streams namely organic waste, recyclables and residual waste. 


 The segregated waste will be transferred to the central storage area on site for non-hazardous waste which 


will consist of dedicated bins for the segregated waste streams. The central storage area for non-hazardous 


waste will be located on an impermeable surface and located under cover. 


 The waste streams segregated for recycling will be collected by a suitably qualified waste contractor and 


transferred to a waste treatment facility for onward processing. In addition, residual waste generated on-site 


that has no potential for recovery or recycling will be collected by an appointed waste contractor and disposed 


of to the nearest engineered landfill site on an agreed basis. All paperwork and records of non-hazardous 


waste management activities on-site will be maintained including records of off-site disposal to landfill for 


monitoring purposes. 


e. Liquid Waste 


With regards to the disposal of the condensate from natural gas, and other liquids associated with the operational 
phase, the following mitigation measures must be adhered to: 


 The EPC contractor shall provide steel fabricated condensate storage tanks. The Owner shall procure 


ARAMCO to remove the collected condensate from the Plant storage facilities every week; or otherwise upon 


48 hours notice in writing by the Contractor to the Owner/ARAMCO. 


 The use of anti-static paint in the condensate storage facilities is not permitted. 


 Any fuel oil spillage shall be collected at an oily waster collection basin and treated at an oil separator. 


 Gas-turbine (GT) compressor water wash is considered a hazardous waste. The wash water shall be collected 


in a wash water drain tank and removed from site by a licensed hazardous waste haulier. 


 The drain of liquid fuel and lube oil from the GT will be collected in the GT drain tank and disposed of by a 


licensed haulier. 


 GT false start drains and GT compressor washing water will be collected in a portioned tank and removed 


from the site by a licensed haulier. 


 Any drainage from the fuel gas system will be collected in a holding tank, removed by suction truck, collected 


and removed by authorised hauliers, and disposed of at an appropriate waste disposal facility. 


 HRSG chemical cleaning waste will be stored temporarily on-site in portable tanks and will be disposed of 


offsite by a chemical cleaning contractor in accordance with applicable regulations and standards. 
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5.1.6 Operational Control Plan – Terrestrial Ecology  


 Any landscape plantings will be designed to provide some ecological benefit in attracting bird and insect 


species. Native species should be favoured over exotic species. 


 Where practicable, naturally growing vegetation within the fence-line will be protected and/or encouraged, i.e. 


ensuring that vehicles and members of staff keep to maintained roads and pathways would protect the onsite 


vegetation from trampling. This will encourage native species which will be free from grazing pressure of 


livestock animals which would in turn attract fauna species such as birds and insects, increasing the 


biodiversity of the site. 


 The land within the fence-line boundary will be kept clear of any municipal or industrial waste arising from 


facility processes (other than designated areas where appropriate controls should be applied), staff and staff 


housing and offsite sources. This would improve the general “environmental quality” and amenity value of the 


site and reduce potential attraction of pest species. 


 


5.1.7 Operational Control Plan – Socio Economic 


 KSA Labour Law, including KSA workforce quota will be implemented. 


 Expatriate workers will be made aware of local customs, cultures and living conditions in order to make their 


incorporation into the local society as positive as possible. 


 The provision of facilities for workers, such as kitchen facilities, dining areas, washrooms, and a mosque, will 


minimise the placing of undue pressure on existing local services. 


 Where feasible, staff will be of local origin where suitably qualified applicants are available. This will ensure a 


degree of balance between the use of non-Saudi Arabian workers and locally employed personnel during the 


operational phase, and limit the impact on the local economy.  


 


5.1.8 Operational Control Plan – Transport 


 In accordance with the “Traffic Control and Fire Prevention” document produced by the EPC contractor, HHI, a 


designated Traffic Coordinator will be assigned to the Project and required to prepare and implement a Traffic 


Plan.  The Traffic Plan will be informed by a Traffic Survey which will include physical examination of the 


routes, carriers and support activities that could impact the movement of materials and equipment.   


 The Traffic Plan requirements, as set out within the HHI  “Traffic Control and Fire Prevention” document are as 


follows: 


- The functions, requirements and format for planning, implementing, controlling and reporting the entire 
movement of materials form the world-wide locations of vendor's shops to the job site;  


- The traffic plan will contain a detailed flow diagram of cargo and document milestones with control points 
delineated; and 


- Export packing requirements, including containerization, documentation, marking, purchase order export 
packing specifications, and colour coding for job site identification of spare parts. 
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 The Traffic Plan will also include consideration of applicable material and equipment delivery schedules to 


minimise the impacts on the local road network.  In addition, the Traffic Coordinator will be responsible for all 


transportation and shipping to and from the Project site. 


 Where required, buses will be provided for the transportation of the workers to and from the site in order to 


minimise the use of individual vehicles and subsequently the potential for congestion of local roads. 


 


5.1.9 Operational Control Plan – Landscape and Visual 


 A grassed area featuring a number of palm trees will be located adjacent to the administrative buildings within 


the facility. This landscaping or the internal areas will result in a small improvement to the visual perception of 


this administrative area. 


 


5.1.10 Operational Control Plan – Monitoring Programmes 


An environmental monitoring programme will be developed and implemented as part of the EMS. The monitoring 
programme will include the ongoing review of emissions which will be reported to the Presidency of Environmental 
Meteorology and Environment on a quarterly basis as a minimum and more frequently if there are either abnormal 
operating conditions, or changes which may affect the environmental quality of the emissions.  


 


5.1.11 Decommissioning Plan 


A comprehensive plan for decommissioning the facility must be compiled prior to commencement of this project 
phase. All decommissioning and restoration activities must adhere to the requirements of appropriate governing 
authorities and will be in accordance with all applicable local and international regulation and guidance.  


The decommissioning and restoration process is likely to include: 


 The• removal of above-ground structures  


 The removal of below-ground structures (turbine foundations); 


 The restoration of topsoil; and 


 The implementation of a monitoring and remediation period.  


Successful decommissioning will only be complete when all buildings, equipment, materials, wastes or any other 


materials, which could result in environmental pollution, are removed from the site and recycled, recovered or 


disposed of. 
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1. CHEMICAL PRODUCT AND COMPANY IDENTIFICATION  
 
PRODUCT NAME : NALCO 72215  
  
APPLICATION : BOILER WATER TREATMENT  
  
COMPANY IDENTIFICATION : NALCO EUROPE B.V. 
 Postbus 627  
 2300 AP Leiden, The Netherlands 
  
EMERGENCY TELEPHONE NUMBER(S) : See section 16, for Emergency Telephone Numbers.  
  
Date issued : 05.12.2006  
Version Number : 2.1 
 
COMPANY CONTACT TELEPHONE NUMBERS.  
 
NALCO EUROPE B.V.  +31 71 5241 100  NALCO NORGE AS (NO)  +47 51 96 36 00  
NALCO AB (SE)  +46 (0)8-50074000  NALCO POLSKA Sp.z.o.o. (PL)  +48 (0)32-3262750  
NALCO ANADOLU KIMYA (TR)  +90 216 5743464  NALCO PORTUGUESA LDA. (P)  +351 214130996  
NALCO APPLIED SERVICES OF 
EUROPE BV  


+31 (0)73 6456980  NTD S.r.l (IT)  +39 (0) 313351325  


NALCO BELGIUM N.V./S.A. (B)  +32 (0)3-450 69 10  CHEMIA BRUGG AG (CH)  +41 (0)56 4606260  
NALCO DANMARK A/S  +45-48195800  OEKOPHIL AG (CH)  +41 (0)41 760 2220  
NALCO DEUTSCHLAND GmbH (D)  +49 (0)69-79340  WYSS WASSERTECHNIK AG (CH)  +41 (0)52 235 38 38  
NALCO ESPAÑOLA S.A. (E)  +34 93-4095555  ZAO Nalco (RU)  +7 (0)495 980 72 80  
NALCO FINLAND OY (FI)  +358 (0)9 2517 4700  NALCO ÖSTERREICH Ges.m.b.H. 


(A)  
+ 43(0)1 27026350  


NALCO FRANCE SAS  +33 (0)3 20 11 70 00  local support: Nalco Czechia s.r.o. 
(CZ)  


+420 (0)2 679 123 50  


NALCO HELLAS S.A. (GR)  +30 210 238 9620  Local Support: Nalco Hungary Kft. 
(HU)  


+36 (0)1 471 91 81  


NALCO ITALIANA S.R.L.(I)  +39 06-542971  Local Support: Nalco Österreich 
Ges.m.b.H., Representation Office 
Predstavnistvo Zagreb (HR)  


+385 (0)1 377 95 21  


NALCO LIMITED  +44 (0)1606 74488  Local Support: Nalco Österreich 
Ges.m.b.H. Representation Office 
ROMANIA (RO)  


+40 (0) 21 224 17 93  


NALCO NETHERLANDS B.V.  +31 (0)13-5952200    
 
2. COMPOSITION/INFORMATION ON INGREDIENTS  
 
This product is classified as dangerous in accordance with the Preparations Directive 1999/45/EC.   
 


Hazardous Substance(s) EINECS / 
ELINCS NO 


SYMBOL R-PHRASES / 
NOTAS 


% (w/w) 


Sodium Hydroxide  215-185-5  C R35    5 -  10 
 
Refer to Section 16 for descriptions of relevant risk phrases and Notas. 
 
3. HAZARDS IDENTIFICATION  
 
HAZARD CLASSIFICATION : 
 
This product is classified as dangerous in accordance with the Preparations Directive 1999/45/EC.   
 
Causes severe burns.   
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HUMAN HEALTH HAZARDS - ACUTE : 
 
INHALATION : 
Corrosive to respiratory system.   
 
SKIN CONTACT : 
Corrosive; causes permanent skin damage.   
 
EYE CONTACT : 
Corrosive.  Will cause eye burns and permanent tissue damage.   
 
INGESTION : 
Corrosive; causes chemical burns to the mouth, throat and stomach.  Corrosive, causes burns to gastro-
intestinal tract. Nausea, vomiting and stomach pain may occur. In severe cases blood may be vomited.   
 
HUMAN HEALTH HAZARDS - CHRONIC : 
No adverse effects expected other than those mentioned above.   
 
PHYSICAL AND CHEMICAL HAZARDS : 
Gives off hydrogen by reaction with metals.   
 
4. FIRST AID MEASURES  
 
INHALATION : 
Get immediate medical attention.  Remove to fresh air, treat symptomatically.  Artificial respiration and/or oxygen 
may be necessary.   
 
SKIN CONTACT : 
Get immediate medical attention.  PROMPT ACTION IS ESSENTIAL IN CASE OF CONTACT.  Immediately 
flush with plenty of water for at least 15 minutes.  For a large splash, flood body under a shower.  Remove 
contaminated clothing. Wash off affected area immediately with plenty of water.  Contaminated clothing, shoes, 
and leather goods must be discarded or cleaned before re-use.   
 
EYE CONTACT : 
Get immediate medical attention.  PROMPT ACTION IS ESSENTIAL IN CASE OF CONTACT.  Immediately 
flush eye with water for at least 15 minutes while holding eyelids open.   
 
INGESTION : 
Get immediate medical attention.  DO NOT INDUCE VOMITING.  If conscious, washout mouth and give water to 
drink.   
 
NOTE TO PHYSICIAN : 
Probable mucosal damage may contraindicate the use of gastric lavage.  Based on the individual reactions of 
the patient, the physician's judgement should be used to control symptoms and clinical condition.  Measures 
against circulatory shock, respiratory depression and convulsions may be needed.   
 
5. FIRE FIGHTING MEASURES  
 
FLASH POINT : None  
 
EXTINGUISHING MEDIA : 
Not expected to burn.  Use extinguishing media appropriate for surrounding fire.   
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FIRE AND EXPLOSION HAZARD : 
May evolve oxides of phosphorus (POx) under fire conditions.   
 
SPECIAL PROTECTIVE EQUIPMENT FOR FIRE FIGHTING : 
In case of fire, wear a full face positive-pressure self contained breathing apparatus and protective suit.   
 
6. ACCIDENTAL RELEASE MEASURES  
 
PERSONAL PRECAUTIONS : 
Restrict access to area as appropriate until clean-up operations are complete.  Use personal protective 
equipment recommended in Section 8 (Exposure Controls/Personal Protection).  Stop or reduce any leaks if it is 
safe to do so.  Ventilate spill area if possible.  Ensure clean-up is conducted by trained personnel only.  Do not 
touch spilled material.  Have emergency equipment (for fires, spills, leaks, etc.) readily available.  Notify 
appropriate government, occupational health and safety and environmental authorities.   
 
METHODS FOR CLEANING UP : 
SMALL SPILLS:  Soak up spill with absorbent material.  Place residues in a suitable, covered, properly labeled 
container.  Wash affected area.  LARGE SPILLS:  Contain liquid using absorbent material, by digging trenches 
or by diking.  Reclaim into recovery or salvage drums or tank truck for proper disposal.  Clean contaminated 
surfaces with water or aqueous cleaning agents.  Contact an approved waste hauler for disposal of 
contaminated recovered material.  Dispose of material in compliance with regulations indicated in Section 13 
(Disposal Considerations).   
 
ENVIRONMENTAL PRECAUTIONS : 
Do not contaminate surface water.  Prevent product from entering drains.  Do not allow material to contaminate 
ground water system.  In the event of a spill, prevent material from entering sewers or waterways.  If drains, 
streams, soil or sewers become contaminated, notify local authority.   
 
7. HANDLING AND STORAGE  
 
HANDLING : 
Do not get in eyes, on skin, on clothing.  Do not take internally.  Use with adequate ventilation.  Do not breathe 
vapors/gases/dust.  Use personal protective equipment recommended in Section 8 (Exposure Controls/Personal 
Protection).  Keep the containers closed when not in use.  Have emergency equipment (for fires, spills, leaks, 
etc.) readily available.  Ensure all containers are labeled.  Do not mix with acids.   
 
STORAGE CONDITIONS : 
Protect product from freezing.  Store in suitable labeled containers.  Store the containers tightly closed.  Store 
separately from acids.  Keep container in a well-ventilated place.   
 
SUITABLE CONSTRUCTION MATERIAL : 
HDPE (high density polyethylene), Stainless Steel 304, Compatibility with Plastic Materials can vary; we 
therefore recommend that compatibility is tested prior to use.  
 
SPECIFIC USE(S) : 
BOILER WATER TREATMENT  
 
For specific dosages and customized applications please contact your representative. 
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8. EXPOSURE CONTROLS/PERSONAL PROTECTION  
 
OCCUPATIONAL EXPOSURE LIMITS  
 
Exposure guidelines have not been established for this product.  Available exposure limits for the substance(s) 
are shown below.   
 
Country/Source Substance(s) Category: ppm mg/m3 
__AUSTRIA Sodium Hydroxide  (Inhalable dust) MAK  2 
  MAK CEIL  4 
 
BELGIUM Sodium Hydroxide  TWA  2 
 
DENMARK Sodium Hydroxide  LOFT  2 
 
FINLAND Sodium Hydroxide  HTP 8H  2 
 
FRANCE Sodium Hydroxide  VME  2 
 
GERMANY Sodium Hydroxide  MAK  2 
 
IRELAND Sodium Hydroxide  STEL  2 
 
ITALY Sodium Hydroxide  Ceiling  2 
 
NORWAY Sodium Hydroxide  CEIL  2 
 
SPAIN Sodium Hydroxide  VLA-EC  2 
 
SWEDEN Sodium Hydroxide  (Inhalable dust) NGV  1 
  TGV  2 
 
SWITZERLAND Sodium Hydroxide  (Inhalable dust) TWA  2 
  STEL  2 
 
UNITED KINGDOM Sodium Hydroxide  STEL  2 
 
POLAND Sodium Hydroxide  MAC-NDS  0.5 
  MAC-


NDSCh 
 1 


 
HUNGARY Sodium Hydroxide  ÁK  2 
  CK  2 
 
CZECH REPUBLIC Sodium Hydroxide  PEL  1 
  NPK-P  2 
 
CROATIA Sodium Hydroxide  (Total dust.) MDK  2 
 
ROMANIA Sodium Hydroxide as NaOH TWA  1 
  STEL  3 
 
SLOVAKIA Sodium Hydroxide  TWA  2 
 Sodium Hydroxide  (Aerosol.) TWA  0.5 
 
SLOVENIA Sodium Hydroxide  (Inhalable fraction.) TWA  2 
 
* A skin notation refers to the potential significant contribution to overall exposure by the cutaneous route, including mucous membranes and 
the eyes. 
 
MONITORING MEASURES : 
A small volume of air is drawn through an absorbant or barrier to trap the substance(s) which can then be 
desorbed or removed and analyzed as referenced below: 
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Substance(s) Method Analysis Absorbant 
Sodium Hydroxide  US NIOSH:  7401 Titration  PTFE filter  
 
ENGINEERING MEASURES : 
General ventilation is recommended.  The use of local exhaust ventilation is recommended to control emissions 
near the source.  Laboratory samples should be handled in a fumehood.   Provide mechanical ventilation of 
confined spaces.   
 
PERSONAL PROTECTION  
 
GENERAL ADVICE : 
The use and choice of personal protection equipment is related to the hazard of the product, the workplace and 
the way the product is handled. In general, we recommend as a minimum precaution that safety glasses with 
side-shields and workclothes protecting arms, legs and body be used. In addition any person visiting an area 
where this product is handled should at least wear safety glasses with side-shields.  The applicable European 
standard can be found in EN 166. 
 
RESPIRATORY PROTECTION : 
Where concentrations in air may exceed the limits given in this section, the use of a half face filter mask or air 
supplied breathing apparatus is recommended.  A suitable filter material depends on the amount and type of 
chemicals being handled.  Consider the use of filter type:  A-B-E-K-P  The applicable European standard can be 
found in EN 140, EN 137, EN 143 and EN 14387.  In event of emergency or planned entry into unknown 
concentrations a positive pressure, full-facepiece SCBA should be used.  If respiratory protection is required, 
institute a complete respiratory protection program including selection, fit testing, training, maintenance and 
inspection.   
 
HAND PROTECTION : 
When handling this product, the use of chemical gauntlets is recommended.  The choice of work glove depends 
on work conditions and what chemicals are handled, but we have positive experience under light handling 
conditions using gloves made from  PVC  Gloves should be replaced immediately if signs of degradation are 
observed.  Breakthrough time not determined as preparation, consult PPE manufacturers.  The applicable 
European standard can be found in EN 374.   
 
SKIN PROTECTION : 
When handling this product, the use of a chemical resistant suit and rubber boots is recommended.  The 
applicable European standard can be found in EN ISO 20345.   
 
EYE PROTECTION : 
Wear a face shield with chemical splash goggles.  The applicable European standard can be found in EN 166.   
 
HYGIENE RECOMMENDATIONS : 
Use good work and personal hygiene practices to avoid exposure.  Keep an eye wash fountain available.  Keep 
a safety shower available.  If clothing is contaminated, remove clothing and thoroughly wash the affected area.  
Launder contaminated clothing before reuse.  Always wash thoroughly after handling chemicals. When handling 
this product never eat, drink or smoke.   
 
 
9. PHYSICAL AND CHEMICAL PROPERTIES  
 
PHYSICAL STATE Liquid 
 
APPEARANCE Colorless  
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ODOR None 
 
FLASH POINT : None  
SPECIFIC GRAVITY 1.09 - 1.12   
SOLUBILITY IN WATER Complete   
pH  (100 %) 13.5   
FREEZING POINT -3 °C   
 
Note: These physical properties are typical values for this product and are subject to change. 
 
10. STABILITY AND REACTIVITY  
 
STABILITY : 
Stable under normal conditions.   
 
HAZARDOUS POLYMERIZATION : 
Hazardous polymerization will not occur.   
 
CONDITIONS TO AVOID : 
Freezing temperatures.   
 
MATERIALS TO AVOID : 
Acids, Contact with strong acids (e.g. sulfuric, phosphoric, nitric, hydrochloric, chromic, sulfonic) may generate 
heat, splattering or boiling and toxic vapors., Oxidizing agents, Metals 
 
HAZARDOUS DECOMPOSITION PRODUCTS : 
 Gives off hydrogen by reaction with metals. 
 
Under fire conditions: Oxides of phosphorus 
 
11. TOXICOLOGICAL INFORMATION  
 
No toxicity studies have been conducted on this product.   
 
SENSITIZATION : 
This product is not expected to be a sensitizer.   
 
CARCINOGENICITY : 
None of the substances in this product are listed as carcinogens by the International Agency for Research on 
Cancer (IARC), the National Toxicology Program (NTP) or the American Conference of Governmental Industrial 
Hygienists (ACGIH).   
  
For additional information on the hazard of the preparation, please consult section 3 and 12. 
 
12. ECOLOGICAL INFORMATION  
 
ECOTOXICOLOGICAL EFFECTS : 
 
No toxicity studies have been conducted on this product.   
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MOBILITY : 
The environmental fate was estimated using a level III fugacity model embedded in the EPI (estimation program 
interface) Suite TM , provided by the US EPA. The model assumes a steady state condition between the total 
input and output. The level III model does not require equilibrium between the defined media. The information 
provided is intended to give the user a general estimate of the environmental fate of this product under the 
defined conditions of the models. If released into the environment this material is expected to distribute to the air, 
water and soil/sediment in the approximate respective percentages; 
 


Air Water Soil/Sediment 
<5% 30 - 50% 50 - 70% 


 
The portion in water is expected to be soluble or dispersible. 
 
PERSISTENCY AND DEGRADATION : 
 
Greater than 95% of this product consists of inorganic substances for which a biodegradation value is not 
applicable.  
 
 
BIOACCUMULATION POTENTIAL  
This preparation or material is not expected to bioaccumulate.   
 
13. DISPOSAL CONSIDERATIONS  
 
If this preparation becomes a waste, the final user must define and assign the appropriate European Waste 
Catalogue code.  Use only authorized contractors.  Ensure compliance with EC, national and local regulations. 
 
Dispose of wastes in an approved incinerator or waste treatment/disposal site, in accordance with all applicable 
regulations. Do not dispose of wastes in local sewer or with normal garbage.  This product will generate an ash if 
burned.  It can be burned directly in appropriate equipment.  Any chemical waste is a potential environmental 
pollutant and is NOT suitable for disposal via ground, municipal sewers, drains, natural streams or rivers.   
 
Empty drums should be taken for recycling, recovery, or disposal through a suitably qualified or  licensed 
contractor.   
 
EUROPE WASTE CODE : 
16 03 03* - OFF SPECIFICATION BATCHES AND UNUSED PRODUCTS -  Inorganic wastes containing 
dangerous substances. If this product is used in any further processes, the final user must redefine and assign 
the most appropriate European Waste Catalogue Code.   
 
NATIONAL REGULATIONS AUSTRIA : 
Waste Code :52404   
 
14. TRANSPORT INFORMATION  
 
The information in this section is for reference only and should not take the place of a shipping paper (bill of 
lading) specific to an order.  Please note that the proper Shipping Name / Hazard Class may vary by packaging, 
properties, and mode of transportation.  Typical Proper Shipping Names for this product are as follows.  
 
LAND TRANSPORT  


Proper Shipping Name : SODIUM HYDROXIDE SOLUTION  
Technical Name(s) :  
UN/ID No : UN 1824  
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Hazard Class - Primary : 8 
Packing Group : II  
ADR/RID H.I.n. : 80 
CLASSIFICATION CODE : C5 


 
AIR TRANSPORT (ICAO/IATA)  


Proper Shipping Name : SODIUM HYDROXIDE SOLUTION  
Technical Name(s) :  
UN/ID No : UN 1824  
Hazard Class - Primary : 8 
Packing Group : II  
IATA Cargo Packing Instructions : 813  
IATA Cargo Aircraft Limit : 30 L  (Max net quantity per package)  
IATA Passenger Packing Instructions : Y809 / 809  
IATA Passenger Aircraft Limit : 0.5 L / 1 L  


 
MARINE TRANSPORT (IMDG/IMO)  


Proper Shipping Name : SODIUM HYDROXIDE SOLUTION  
Technical Name(s) :  
UN/ID No : UN 1824  
Hazard Class - Primary : 8 
Packing Group : II  


 
OTHER APPLICABLE INFORMATION 


CEFIC TREMCARD REFERENCE : 80S1824 
EMERGENCY ACTION CODE : 2R 


 
15. REGULATORY INFORMATION  
 
CLASSIFICATION AND LABELLING : 
 
GOVERNING DIRECTIVE(S): Dangerous Substances Directive 67/548/EEC and Dangerous Preparations 
Directive 1999/45/EC. 
 
HAZARD SYMBOLS 
 


    


CORROSIVE      
 
Contains:..Sodium Hydroxide  
 
RISK PHRASES  
R35 - Causes severe burns. 
 
SAFETY PHRASES  
S24/25 - Avoid contact with skin and eyes. 
S26 - In case of contact with eyes, rinse immediately with plenty of water and seek medical advice. 
S28 - After contact with skin, wash immediately with plenty of water. 
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S36/37/39 - Wear suitable protective clothing, gloves and eye/face protection. 
S45 - In case of accident or if you feel unwell, seek medical advice immediately (show the label where possible). 
 
 
NATIONAL REGULATIONS FRANCE  
Table of occupational diseases, Article L461-4. Social Security Code- Decree 11/2/2003:  Relevant, see   
table(s):  65  
Classified Industrial Sites (ICPE):  Not-applicable.    
 
NATIONAL REGULATIONS GERMANY  
WGK 1 (Annex 4)  
 
 
NATIONAL REGULATIONS HOLLAND  
ABM RESULT  
ABM RESULT Substance(s) % (w/w) 
11     
 
 
 
NATIONAL REGULATIONS, USA  
FOOD AND DRUG ADMINISTRATION (FDA) Federal Food, Drug and Cosmetic Act : 
When use situations necessitate compliance with FDA regulations, this product is acceptable under :  21 CFR 
173.310 Boiler Water Additives  
 
 
 
 
 
INTERNATIONAL CHEMICAL CONTROL LAWS  
 
EUROPE  
The substances in this preparation have been reviewed for compliance with the EINECS or ELINCS inventories.   
 
UNITED STATES  
The substances in this preparation are included on or exempted from the TSCA 8(b)  Inventory (40 CFR 710) 
 
 
16. OTHER INFORMATION  
 
LIST OF RELEVANT R-PHRASES AND NOTAS IN SECTION 2 
R35 - Causes severe burns. 
 - REVISED INFORMATION: section(s): 
 
This product material safety data sheet provides health and safety information.  The product is to be used in 
applications consistent with our product literature.  Individuals handling this product should be informed of the 
recommended safety precautions and should have access to this information.  For any other uses, exposures 
should be evaluated so that appropriate handling practices and training programs can be established to insure 
safe workplace operations.  Please consult your local sales representative for any further information.  
 
EMERGENCY TELEPHONE NUMBER(S)  
 
Trans-European +32-(0)3-575-5555 







  MATERIAL SAFETY DATA SHEET  
  PRODUCT  


 
NALCO 72215  


  EMERGENCY TELEPHONE NUMBER(S)  
  See section 16, for Emergency Telephone Numbers.  
 


 
NALCO EUROPE B.V. Postbus 627 • 2300 AP Leiden • The Netherlands • 0031 71 5241100 


  
10 / 10 


 


  


  


Belgium / Luxembourg +32-(0)3-575-0330 
Czech Republic +420-602-669421 
Denmark +47-22-33-69-99 
Finland +358-(0)9-4711 
France / French Switzerland +33-(0)6-11-07-32-81 
Germany / Austria / German Switzerland +49-(0)6232-130128 
Hungary +36-30-9-506-447 
Italy / Italian Switzerland +39-333-210-7947 
The Netherlands +32-(0)3-575-0330 
Norway +47-22-33-69-99 
Poland +48-(0)601-66-2626 
Portugal +351-91-911-1399 
Russia / Belarus +7-812-449-0474 
Saudi Arabia  +966-(3)847-1515  
Slovak Republic +421-(0)905-585-938 
Spain +34-977-551577 
Sweden +47-22-33-69-99 
UAE +44-(0)7071-223-738 
UK and Republic of Ireland +44-(0)7071-223-738 
Nalfleet International +32-(0)3-575-5555 
 
POISON CONTROL CENTER TELEPHONE NUMBERS  
 
Belgium +32-70-245245 
Czech Republic +420 224 91 92 93 
France +33-(0)145-42-59-59 ORFILA 
Slovak Republic +421 (0)2 5477 4166 
 
 
Prepared By :  SHE Department  
Date issued :  05.12.2006  
Version Number :  2.1 
 
 
Numbers quoted in the MSDS are given in the format: 1,000,000 = 1 million and 1,000 = 1 thousand. 0.1 = 1 
tenth and 0.001 = 1 thousandth  
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1. CHEMICAL PRODUCT AND COMPANY IDENTIFICATION  
 
PRODUCT NAME : NALCO ELIMIN-OX®  
  
APPLICATION : OXYGEN SCAVENGER 
  
COMPANY IDENTIFICATION : Nalco Company 
 1601 W. Diehl Road  
 Naperville, Illinois  
 60563-1198  
  
EMERGENCY TELEPHONE NUMBER(S) : (800) 424-9300 (24 Hours)     CHEMTREC  
 
NFPA 704M/HMIS RATING 
HEALTH : 0 / 1 FLAMMABILITY : 0 / 0 INSTABILITY : 0 / 0 OTHER : 0 
0 = Insignificant    1 = Slight    2 = Moderate   3 = High    4 = Extreme 
 
2. COMPOSITION/INFORMATION ON INGREDIENTS  
 
Our hazard evaluation has identified the following chemical substance(s) as hazardous.   
 


Hazardous Substance(s)  CAS NO  % (w/w)  
Carbohydrazide  497-18-7    5.0 -  10.0 
 
3. HAZARDS IDENTIFICATION 
 


**EMERGENCY OVERVIEW** 


WARNING   
May cause sensitization by skin contact.   
Do not get in eyes, on skin, on clothing.  Do not take internally.  Use with adequate ventilation.  In case of contact 
with eyes, rinse immediately with plenty of water and seek medical advice.  After contact with skin, wash 
immediately with plenty of water.  Protect product from freezing.   
Wear suitable protective clothing.   
May evolve oxides of carbon (COx) under fire conditions.  May evolve oxides of nitrogen (NOx) under fire 
conditions.   
 
PRIMARY ROUTES OF EXPOSURE : 
Eye, Skin   
 
HUMAN HEALTH HAZARDS - ACUTE : 
 
EYE CONTACT : 
May cause irritation with prolonged contact.   
 
SKIN CONTACT : 
Prolonged or frequently repeated skin contact may cause allergic reactions in some individuals.   
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INGESTION : 
Not a likely route of exposure.  No adverse effects expected.   
 
INHALATION : 
Not a likely route of exposure.  No adverse effects expected.   
 
SYMPTOMS OF EXPOSURE : 
Acute : 
A review of available data does not identify any symptoms from exposure not previously mentioned.   
Chronic : 
A review of available data does not identify any symptoms from exposure not previously mentioned.   
 
AGGRAVATION OF EXISTING CONDITIONS : 
A review of available data does not identify any worsening of existing conditions.   
 
4. FIRST AID MEASURES  
 
EYE CONTACT : 
Flush affected area with water.  If symptoms develop, seek medical advice.   
 
SKIN CONTACT : 
Flush affected area with water.  If symptoms develop, seek medical advice.   
 
INGESTION : 
Do not induce vomiting without medical advice.  If conscious, washout mouth and give water to drink.  If symptoms 
develop, seek medical advice.   
 
INHALATION : 
Remove to fresh air, treat symptomatically.  If symptoms develop, seek medical advice.   
 
NOTE TO PHYSICIAN : 
Based on the individual reactions of the patient, the physician's judgement should be used to control symptoms and 
clinical condition.   
 
5. FIRE FIGHTING MEASURES  
 
FLASH POINT : None   
 
EXTINGUISHING MEDIA : 
This product would not be expected to burn unless all the water is boiled away.  The remaining organics may be 
ignitable.  Use extinguishing media appropriate for surrounding fire.   
 
FIRE AND EXPLOSION HAZARD : 
May evolve oxides of carbon (COx) under fire conditions.  May evolve oxides of nitrogen (NOx) under fire conditions.   
 
SPECIAL PROTECTIVE EQUIPMENT FOR FIRE FIGHTING : 
In case of fire, wear a full face positive-pressure self contained breathing apparatus and protective suit.   
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6. ACCIDENTAL RELEASE MEASURES  
 
PERSONAL PRECAUTIONS : 
Restrict access to area as appropriate until clean-up operations are complete.  Stop or reduce any leaks if it is safe 
to do so.  Do not touch spilled material.  Ventilate spill area if possible.  Use personal protective equipment 
recommended in Section 8 (Exposure Controls/Personal Protection).   
 
METHODS FOR CLEANING UP : 
SMALL SPILLS:  Soak up spill with absorbent material.  Place residues in a suitable, covered, properly labeled 
container.  Wash affected area.  LARGE SPILLS:  Contain liquid using absorbent material, by digging trenches or by 
diking.  Reclaim into recovery or salvage drums or tank truck for proper disposal.  Contact an approved waste hauler 
for disposal of contaminated recovered material.  Dispose of material in compliance with regulations indicated in 
Section 13 (Disposal Considerations).   
 
ENVIRONMENTAL PRECAUTIONS : 
Do not contaminate surface water.   
 
7. HANDLING AND STORAGE  
 
HANDLING : 
Avoid eye and skin contact.  Do not take internally.  Ensure all containers are labelled.  Keep the containers closed 
when not in use.   
 
STORAGE CONDITIONS : 
Store the containers tightly closed.   
  
UNSUITABLE CONSTRUCTION MATERIAL : 
Natural rubber, Neoprene, Hypalon, Buna-N, HDPE (high density polyethylene)   
 
8. EXPOSURE CONTROLS/PERSONAL PROTECTION  
 
OCCUPATIONAL EXPOSURE LIMITS : 
This product does not contain any substance that has an established exposure limit.   
 
ENGINEERING MEASURES : 
General ventilation is recommended.   
 
RESPIRATORY PROTECTION : 
Where concentrations in air may exceed the limits given in this section, the use of a half face filter mask or air 
supplied breathing apparatus is recommended.  A suitable filter material depends on the amount and type of 
chemicals being handled.  Consider the use of filter type:  Particulate filter - HEPA (Purple)  If respiratory protection 
is required, institute a complete respiratory protection program including selection, fit testing, training, maintenance 
and inspection.   
 
HAND PROTECTION : 
Neoprene gloves, Nitrile gloves, Butyl gloves, PVC gloves  
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SKIN PROTECTION : 
Wear standard protective clothing.   
 
EYE PROTECTION : 
Wear chemical splash goggles.   
 
HYGIENE RECOMMENDATIONS : 
Keep an eye wash fountain available.  Keep a safety shower available.  If clothing is contaminated, remove clothing 
and thoroughly wash the affected area.  Launder contaminated clothing before reuse.   
 
HUMAN EXPOSURE CHARACTERIZATION : 
Based on our recommended product application and personal protective equipment, the potential human exposure 
is:  Low  
 
9. PHYSICAL AND CHEMICAL PROPERTIES  
 
PHYSICAL STATE  Liquid  
 
APPEARANCE  Colorless   
 
ODOR  None  
 
SPECIFIC GRAVITY  1.02  @  68 °F / 20 °C  
DENSITY  8.5 - 8.6 lb/gal   
SOLUBILITY IN WATER  Complete  
pH  (100 %) 8.3 
pH  (1 %) 6.7 
VISCOSITY  3.0 cps  @  60 °F / 15.6 °C  
FREEZING POINT  28 °F / -2 °C  
VAPOR PRESSURE  12 mm Hg   @  68 °F / 20 °C  
VOC CONTENT  0.17 % EPA Method 24 
 
Note: These physical properties are typical values for this product and are subject to change. 
 
10. STABILITY AND REACTIVITY  
 
STABILITY : 
Stable under normal conditions.  Hazardous polymerization will not occur.   
 
CONDITIONS TO AVOID : 
At temperatures below 4 °C (40 °F), this product loses its stability and forms precipitates.  Once formed, the 
precipitate cannot be resolubilized and loss of product activity will occur.   
 
MATERIALS TO AVOID : 
Contact with strong oxidizers (e.g. chlorine, peroxides, chromates, nitric acid, perchlorate, concentrated oxygen, 
permanganate) may generate heat, fires, explosions and/or toxic vapors.  Contact with strong acids (e.g. sulfuric, 
phosphoric, nitric, hydrochloric, chromic, sulfonic) may generate heat, splattering or boiling and toxic vapors.  
Contact with strong alkalies (e.g. ammonia and its solutions, carbonates, sodium hydroxide (caustic), potassium 
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hydroxide, calcium hydroxide (lime), cyanide, sulfide, hypochlorites, chlorites) may generate heat, splattering or 
boiling and toxic vapors.   
 
HAZARDOUS DECOMPOSITION PRODUCTS : 
Under fire conditions:  Oxides of carbon, Oxides of nitrogen 
 
11. TOXICOLOGICAL INFORMATION  
 
The following results are for the product.   
 
ACUTE ORAL TOXICITY : 
Species  LD50  Test Descriptor  
Rat > 5,000 mg/kg   Product  
Rating :  Non-Hazardous  
 
ACUTE DERMAL TOXICITY : 
Species  LD50  Test Descriptor  
Rabbit  > 2,000 mg/kg    Product   
Rating :  Non-Hazardous   
 
PRIMARY SKIN IRRITATION :  
Draize Score  Test Descriptor  
0.2  / 8.0 Product  
Rating :  Essentially non-irritating   
 
PRIMARY EYE IRRITATION :  
Draize Score  Test Descriptor 
0.3  / 110.0 Product   
Rating :  Essentially non-irritating   
 
SENSITIZATION : 
Repeated or prolonged contact may cause skin sensitization.   
  
CARCINOGENICITY : 
None of the substances in this product are listed as carcinogens by the International Agency for Research on 
Cancer (IARC), the National Toxicology Program (NTP) or the American Conference of Governmental Industrial 
Hygienists (ACGIH).   
 
HUMAN HAZARD CHARACTERIZATION : 
Based on our hazard characterization, the potential human hazard is:  Low   
 
12. ECOLOGICAL INFORMATION  
 
ECOTOXICOLOGICAL EFFECTS : 
 
The following results are for the product.   
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ACUTE FISH RESULTS : 
Species  Exposure  LC50  Test Descriptor  
Bluegill Sunfish  96 hrs  190 mg/l  Product   
Rainbow Trout  96 hrs  360 mg/l  Product   
Fathead Minnow  96 hrs  400 mg/l  Product   
Rating :  Essentially non-toxic   
 
ACUTE INVERTEBRATE RESULTS : 
Species  Exposure  LC50  EC50  Test Descriptor  
Daphnia magna  48 hrs  96 mg/l    Product  
Rating :  Slightly toxic   
 
MOBILITY : 
The environmental fate was estimated using a level III fugacity model embedded in the EPI (estimation program 
interface) Suite TM , provided by the US EPA. The model assumes a steady state condition between the total input 
and output. The level III model does not require equilibrium between the defined media. The information provided is 
intended to give the user a general estimate of the environmental fate of this product under the defined conditions of 
the models. If released into the environment this material is expected to distribute to the air, water and soil/sediment 
in the approximate respective percentages; 
 


Air Water Soil/Sediment 
<5% 30 - 50% 50 - 70% 


 
The portion in water is expected to be soluble or dispersible. 
 
BIOACCUMULATION POTENTIAL  
This preparation or material is not expected to bioaccumulate.   
 
ENVIRONMENTAL HAZARD AND EXPOSURE CHARACTERIZATION  
Based on our hazard characterization, the potential environmental hazard is:  Moderate   
Based on our recommended product application and the product's characteristics, the potential environmental 
exposure is:  Low   
 
If released into the environment, see CERCLA/SUPERFUND in Section 15.  
 
13. DISPOSAL CONSIDERATIONS  
 
If this product becomes a waste, it is not a hazardous waste as defined by the Resource Conservation and Recovery 
Act (RCRA) 40 CFR 261, since it does not have the characteristics of Subpart C, nor is it listed under Subpart D.   
 
As a non-hazardous waste, it is not subject to federal regulation. Consult state or local regulation for any additional 
handling, treatment or disposal requirements.  For disposal, contact a properly licensed waste treatment, storage, 
disposal or recycling facility.   
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14. TRANSPORT INFORMATION  
 
The information in this section is for reference only and should not take the place of a shipping paper (bill of lading) 
specific to an order.  Please note that the proper Shipping Name / Hazard Class may vary by packaging, properties, 
and mode of transportation.  Typical Proper Shipping Names for this product are as follows.  
 
LAND TRANSPORT : 
 


Proper Shipping Name : PRODUCT IS NOT REGULATED DURING 
TRANSPORTATION  


 
AIR TRANSPORT (ICAO/IATA) : 
 


Proper Shipping Name : PRODUCT IS NOT REGULATED DURING 
TRANSPORTATION  


 
MARINE TRANSPORT (IMDG/IMO) : 
 


Proper Shipping Name : PRODUCT IS NOT REGULATED DURING 
TRANSPORTATION  


 
15. REGULATORY INFORMATION  
 
NATIONAL REGULATIONS, USA : 
 
OSHA HAZARD COMMUNICATION RULE, 29 CFR 1910.1200 : 
Based on our hazard evaluation, the following substance(s) in this product is/are hazardous and the reason(s) is/are 
shown below.  
 
Carbohydrazide :  Dermal Sensitizer  
 
CERCLA/SUPERFUND, 40 CFR 117, 302 : 
Notification of spills of this product is not required.   
 
SARA/SUPERFUND AMENDMENTS AND REAUTHORIZATION ACT OF 1986 (TITLE III) - SECTIONS 302, 311, 
312, AND 313 : 
 
SECTION 302 - EXTREMELY HAZARDOUS SUBSTANCES (40 CFR 355) : 
This product does not contain substances listed in Appendix A and B as an Extremely Hazardous Substance.    
 
SECTIONS 311 AND 312 - MATERIAL SAFETY DATA SHEET REQUIREMENTS (40 CFR 370) : 
Our hazard evaluation has found this product to be hazardous.  The product should be reported under the following 
indicated EPA hazard categories:   
 


- Immediate (Acute) Health Hazard  
X Delayed (Chronic) Health Hazard  
- Fire Hazard  
- Sudden Release of Pressure Hazard  
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- Reactive Hazard  
 
Under SARA 311 and 312, the EPA has established threshold quantities for the reporting of hazardous chemicals.  
The current thresholds are: 500 pounds or the threshold planning quantity (TPQ), whichever is lower, for extremely 
hazardous substances and 10,000 pounds for all other hazardous chemicals.  
 
SECTION 313 - LIST OF TOXIC CHEMICALS (40 CFR 372) : 
This product does not contain substances on the List of Toxic Chemicals.  
 
TOXIC SUBSTANCES CONTROL ACT (TSCA) : 
The substances in this preparation are included on or exempted from the TSCA 8(b)  Inventory (40 CFR 710)  
 
This product has been certified as KOSHER/PAREVE for year-round use INCLUDING THE PASSOVER SEASON 
by the CHICAGO RABBINICAL COUNCIL.  
 
FEDERAL WATER POLLUTION CONTROL ACT, CLEAN WATER ACT, 40 CFR 401.15 / formerly Sec. 307, 40 
CFR 116.4 / formerly Sec. 311 : 
None of the substances are specifically listed in the regulation.  
 
CLEAN AIR ACT, Sec. 111 (40 CFR 60, Volatile Organic Compounds), Sec. 112 (40 CFR 61, Hazardous Air 
Pollutants), Sec. 602 (40 CFR 82, Class I and II Ozone Depleting Substances) : 
None of the substances are specifically listed in the regulation.  
 
CALIFORNIA PROPOSITION 65 : 
Substances known to the State of California to cause cancer are present as an impurity or residue.  
 
MICHIGAN CRITICAL MATERIALS : 
None of the substances are specifically listed in the regulation.  
 
 
STATE RIGHT TO KNOW LAWS : 
None of the substances are specifically listed in the regulation.  
 
 
NATIONAL REGULATIONS, CANADA : 
 
WORKPLACE HAZARDOUS MATERIALS INFORMATION SYSTEM (WHMIS) : 
This product has been classified in accordance with the hazard criteria of the Controlled Products Regulations 
(CPR) and the MSDS contains all the information required by the CPR.  
  
WHMIS CLASSIFICATION : 
D2B - Materials Causing Other Toxic Effects - Toxic Material   
  
CANADIAN ENVIRONMENTAL PROTECTION ACT (CEPA) : 
The substances in this preparation are listed on the Domestic Substances  List (DSL), are exempt, or have been 
reported in accordance with the  New Substances Notification Regulations.  
  
INTERNATIONAL CHEMICAL CONTROL LAWS  
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AUSTRALIA  
All substances in this product comply with the National Industrial Chemicals Notification & Assessment Scheme 
(NICNAS) and are listed on the Australian Inventory of Chemical Substances (AICS).   
 
EUROPE  
The substances in this preparation have been reviewed for compliance with the EINECS or ELINCS inventories.   
 
JAPAN  
All substances in this product comply with the Law Regulating the Manufacture and Importation Of Chemical 
Substances  and are listed on the Ministry of International Trade & industry List (MITI).   
 
KOREA  
All substances in this product comply with the Toxic Chemical Control Law (TCCL) and are listed on the Existing 
Chemicals List (ECL)   
 
THE PHILIPPINES  
All substances in this product comply with the Republic Act 6969 (RA 6969) and are listed on the Philippine 
Inventory of Chemicals & Chemical Substances (PICCS).   
  
16. OTHER INFORMATION  
 
Due to our commitment to Product Stewardship, we have evaluated the human and environmental hazards and 
exposures of this product.  Based on our recommended use of this product, we have characterized the product's 
general risk.  This information should provide assistance for your own risk management practices.  We have 
evaluated our product's risk as follows:  
  
* The human risk is:  Low  
  
* The environmental risk is:  Low  
  
Any use inconsistent with our recommendations may affect the risk characterization.  Our sales representative will 
assist you to determine if your product application is consistent with our recommendations.  Together we can 
implement an appropriate risk management process.  
 
This product material safety data sheet provides health and safety information.  The product is to be used in 
applications consistent with our product literature.  Individuals handling this product should be informed of the 
recommended safety precautions and should have access to this information.  For any other uses, exposures should 
be evaluated so that appropriate handling practices and training programs can be established to insure safe 
workplace operations.  Please consult your local sales representative for any further information.  
 


REFERENCES  
 
Threshold Limit Values for Chemical Substances and Physical Agents and Biological Exposure Indices, American 
Conference of Governmental Industrial Hygienists, OH., (Ariel Insight# CD-ROM Version), Ariel Research Corp., 
Bethesda, MD.  
 
Hazardous Substances Data Bank, National Library of Medicine, Bethesda, Maryland (TOMES CPS# CD-ROM 
Version), Micromedex, Inc., Englewood, CO.  
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IARC Monographs on the Evaluation of the Carcinogenic Risk of Chemicals to Man, Geneva:  World Health 
Organization, International Agency for Research on Cancer.  
 
Integrated Risk Information System, U.S. Environmental Protection Agency, Washington, D.C. (TOMES CPS# CD-
ROM Version), Micromedex, Inc., Englewood, CO.  
 
Annual Report on Carcinogens, National Toxicology Program, U.S. Department of Health and Human Services, 
Public Health Service.  
 
Title 29 Code of Federal Regulations, Part 1910, Subpart Z, Toxic and Hazardous Substances, Occupational Safety 
and Health Administration (OSHA), (Ariel Insight# CD-ROM Version), Ariel Research Corp., Bethesda, MD.  
 
Registry of Toxic Effects of Chemical Substances, National Institute for Occupational Safety and Health, Cincinnati, 
OH, (TOMES CPS# CD-ROM Version), Micromedex, Inc., Englewood, CO.  
 
Ariel Insight# (An integrated guide to industrial chemicals covered under major regulatory and advisory programs), 
North American Module, Western European Module, Chemical Inventories Module and the Generics Module (Ariel 
Insight# CD-ROM Version), Ariel Research Corp., Bethesda, MD.  
 
The Teratogen Information System, University of Washington, Seattle, WA (TOMES CPS# CD-ROM Version), 
Micromedex, Inc., Englewood, CO.  
 
 
 
 
Prepared By :  Product Safety Department  
Date issued :  02/20/2004  
Version Number :  1.7 
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1. CHEMICAL PRODUCT AND COMPANY IDENTIFICATION 
 
PRODUCT NAME PermaClean® PC-99 
 
APPLICATION : REVERSE OSMOSIS CLEANER 
 
Date issued : 12-Sep-03 
 
COMPANY IDENTIFICATION 
 
CHINA: NALCO INDUSTRIAL SERVICES (SUZHOU) CO, LTD TEL: 86-512-68255001 FAX: 86-512-68250130 
INDIA: NALCO INDIA LIMITED TEL: 91-33-22172066 FAX: 91-33-22296858 
INDONESIA: PT NALCO INDONESIA TEL: 62-21-8753175 FAX: 62-21-8753167 
KOREA: NALCO KOREA LIMITED TEL: 82-2-789-6961 FAX: 82-2-786-3140 
MALAYSIA: NALCO INDUSTRIAL SERVICES MALAYSIA SDN BHD TEL: 603-5569 4118 FAX: 603-5569 5955 
PHILIPPINES: NALCO PHILIPPINES INC TEL: 63-49-5451550 FAX: 63-49-5453442 
SINGAPORE: NALCO PACIFIC PTE LTD TEL: 65-6861-4011 FAX: 65-6862 0850 
THAILAND: NALCO INDUSTRIAL SERVICES  (THAILAND) CO, LTD TEL: 66-38-955-160 FAX: 66-38-955-166 
 
  See Section 16 for address information. 
 
EMERGENCY TELEPHONE NUMBER(S) : See section 16, for Emergency Telephone Numbers. 
 
2. COMPOSITION/INFORMATION ON INGREDIENTS 
 
CHEMICAL DESCRIPTION :    Potassium Hydroxide, Phosphate, Organic Acid derivative, Water 
 
Our hazard evaluation has identified the following chemical substance(s) as hazardous.  Consult Section 15 for 
the nature of the hazard(s). 
 
CHEMICAL NAME CAS NO % (w/w) 
 
Potassium Hydroxide 1310-58-3 5.0 - 10.0 
Other ingredients determined not to be hazardous, including water     to 100
  
3. HAZARDS IDENTIFICATION 
 
HUMAN HEALTH HAZARDS - ACUTE 
 
EYE CONTACT 
Corrosive.  Will cause eye burns and permanent tissue damage. 
 
SKIN CONTACT 
Corrosive; causes permanent skin damage. 
 
INGESTION 
Corrosive, causes burns to gastro-intestinal tract. Nausea, vomiting and stomach pain may occur. In severe 
cases blood may be vomited. 
 
INHALATION 
Corrosive to respiratory system. 
 
HUMAN HEALTH HAZARDS - CHRONIC 
No adverse effects expected other than those mentioned above. 
 
4. FIRST AID MEASURES 
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EYE CONTACT 
PROMPT ACTION IS ESSENTIAL IN CASE OF CONTACT.  Immediately flush eye with water for at least 15 
minutes while holding eyelids open.  Get immediate medical attention. 
 
SKIN CONTACT 
PROMPT ACTION IS ESSENTIAL IN CASE OF CONTACT.  Remove contaminated clothing. Wash off affected 
area immediately with plenty of water.  For a large splash, flood body under a shower.  Get immediate medical 
attention.  Contaminated clothing, shoes, and leather goods must be discarded or cleaned before re-use. 
 
INGESTION 
DO NOT INDUCE VOMITING.  If conscious, washout mouth and give water to drink.  Get immediate medical 
attention. 
 
INHALATION 
Remove to fresh air, treat symptomatically.  If symptoms develop, seek medical advice. 
 
NOTE TO PHYSICIAN 
Probable mucosal damage may contraindicate the use of gastric lavage.  Based on the individual reactions of 
the patient, the physician's judgement should be used to control symptoms and clinical condition. 
 
5. FIRE FIGHTING MEASURES 
 
FLASH POINT : Not flammable 
 
EXTINGUISHING MEDIA 
Not expected to burn.  Use extinguishing media appropriate for surrounding fire. 
 
FIRE AND EXPLOSION HAZARD 
Not flammable or combustible.  May evolve oxides of carbon (COx) under fire conditions.  May evolve oxides of 
phosphorus (POx) under fire conditions. 
 
SPECIAL PROTECTIVE EQUIPMENT FOR FIRE FIGHTING 
In case of fire, wear a full face positive-pressure self contained breathing apparatus and protective suit. 
 
6. ACCIDENTAL RELEASE MEASURES 
 
PERSONAL PRECAUTIONS 
Restrict access to area as appropriate until clean-up operations are complete.  Use personal protective 
equipment recommended in Section 8 (Exposure Controls/Personal Protection).  Stop or reduce any leaks if it is 
safe to do so.  Ventilate spill area if possible.  Ensure clean-up is conducted by trained personnel only.  Do not 
touch spilled material.  Have emergency equipment (for fires, spills, leaks, etc.) readily available.  Notify 
appropriate government, occupational health and safety and environmental authorities. 
 
METHODS FOR CLEANING UP 
SMALL SPILLS:  Soak up spill with absorbent material.  Place residues in a suitable, covered, properly labeled 
container.  Wash affected area.  LARGE SPILLS:  Contain liquid using absorbent material, by digging trenches 
or by diking.  Reclaim into recovery or salvage drums or tank truck for proper disposal.  Contact an approved 
waste hauler for disposal of contaminated recovered material.  Dispose of material in compliance with 
regulations indicated in Section 13 (Disposal Considerations). 
 
WATER SPILLS 
Keep public and other shipping traffic away. 
 
ENVIRONMENTAL PRECAUTIONS 
Do not contaminate surface water. 
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7. HANDLING AND STORAGE 
 
HANDLING 
Do not get in eyes, on skin, on clothing.  Do not take internally.  Use with adequate ventilation.  Keep the 
containers closed when not in use.    Have emergency equipment (for fires, spills, leaks, etc.) readily available.  
Ensure all containers are labelled.  Avoid generating aerosols and mists. Do not mix with acids. 
 
STORAGE CONDITIONS 
Store in suitable labelled containers.  Store the containers tightly closed.  Store separately from acids. 
 
SENSITIVITY TO STATIC DISCHARGE 
Not expected to be sensitive to static discharge. 
 
8. EXPOSURE CONTROLS/PERSONAL PROTECTION 
 
OCCUPATIONAL EXPOSURE LIMITS 
Exposure guidelines have not been established for this product.  Available exposure limits for the substance(s) 
are shown below. 
          
OCCUPATIONAL EXPOSURE LIMITS  STEL  PEAK /ceiling 
   (mg/m3)   (mg/m3) 
ACGIH/TLV       
 POTASSIUM HYDROXIDE  2(ceiling)  
China        
 POTASSIUM HYDROXIDE      2 
Hong Kong   
 POTASSIUM HYDROXIDE      2 
Indonesia    
 POTASSIUM HYDROXIDE      2 
Japan    
 POTASSIUM HYDROXIDE      2 
Korea       
 POTASSIUM HYDROXIDE      2 
Malaysia         
 POTASSIUM HYDROXIDE      2 
OSHA/PEL       
 POTASSIUM HYDROXIDE      2 
Singapore       
 POTASSIUM HYDROXIDE  2   
 
MONITORING MEASURES 
A small volume of air is drawn through an absorbant or barrier to trap the substance(s) which can then be 
desorbed or removed and analyzed as referenced below: 
 


Substance(s) Method Analysis Absorbant 
Potassium Hydroxide US NIOSH: 7401 Titration PTFE filter 


 
ENGINEERING MEASURES 
General ventilation is recommended.  The use of local exhaust ventilation is recommended to control emissions 
near the source.  Laboratory samples should be handled in a fumehood.   Provide mechanical ventilation of 
confined spaces. 
 
PERSONAL PROTECTION 
 
GENERAL ADVICE 
The use and choice of personal protection equipment is related to the hazard of the product, the workplace and 
the way the product is handled. In general, we recommend as a minimum precaution that safety glasses with 
side-shields and workclothes protecting arms, legs and body be used. In addition any person visiting an area 
where this product is handled should at least wear safety glasses with side-shields. 
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RESPIRATORY PROTECTION 
An approved respirator must be worn if the occupational exposure limit is likely to be exceeded.  A dust, mist, 
fume cartridge may be used.  In event of emergency or planned entry into unknown concentrations a positive 
pressure, full-facepiece SCBA should be used.  If respiratory protection is required, institute a complete 
respiratory protection program including selection, fit testing, training, maintenance and inspection. 
 
HAND PROTECTION 
Nitrile gloves, Neoprene gloves, Rubber gloves, PVC gloves, Butyl gloves 
 
SKIN PROTECTION 
Wear chemical resistant apron, chemical splash goggles, impervious gloves and boots.  A full slicker suit is 
recommended if gross exposure is possible. 
 
EYE PROTECTION 
Wear a face shield with chemical splash goggles. 
 
HYGIENE RECOMMENDATIONS 
Eye wash station and safety shower are necessary.  If clothing is contaminated, remove clothing and thoroughly 
wash the affected area.  Launder contaminated clothing before reuse. 
 
9. PHYSICAL AND CHEMICAL PROPERTIES 
 
PHYSICAL STATE Liquid 
APPEARANCE Clear, colorless to straw-colored  
ODOR Mild 
FLASH POINT Not flammable   
SPECIFIC GRAVITY 1.15 - 1.17 @ 15.56 °C 
SOLUBILITY IN WATER Complete 
pH  ( 100% ) 14 
MELTING POINT -2.2 °C 
VAPOR DENSITY 1(Air = 1) 
VOC CONTENT 0.12 %    (Calculated) 
 
Note: These physical properties are typical values for this product and are subject to change. 
 
10. STABILITY AND REACTIVITY 
 
STABILITY 
Stable under normal conditions. 
 
HAZARDOUS POLYMERIZATION 
Hazardous polymerization will not occur. 
 
CONDITIONS TO AVOID 
Freezing temperatures. 
 
MATERIALS TO AVOID 
Contact with strong acids (e.g. sulfuric, phosphoric, nitric, hydrochloric, chromic, sulfonic) may generate heat, 
splattering or boiling and toxic vapors. 
 
HAZARDOUS DECOMPOSITION PRODUCTS 
Under fire conditions: Oxides of carbon 
 Oxides of phosphorus 
 
11. TOXICOLOGICAL INFORMATION 
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ACUTE TOXICITY DATA  
No toxicity studies have been conducted on this product. 
 
SENSITIZATION  
This product is not expected to be a sensitizer. 
 
CARCINOGENICITY  
None of the substances in this product are listed as carcinogens by the International Agency for Research on 
Cancer (IARC), the National Toxicology Program (NTP) or the American Conference of Governmental Industrial 
Hygienists (ACGIH). 
 
12. ECOLOGICAL INFORMATION 
 
ECOTOXICOLOGICAL EFFECTS  
The following results are for the product. 
 
ACUTE FISH RESULTS  
Species Exposure LC50 Tested Substance 
Fathead Minnow 96 hrs 188 mg/L Product 


Rating:   Slightly toxic 
 
ACUTE INVERTEBRATE RESULTS  
Species Exposure LC50 Tested Substance 
Ceriodaphnia dubia 48 hrs 375 mg/L Product 


Rating:   Slightly toxic 
 
PERSISTENCY AND DEGRADATION 
Total Organic Carbon (TOC):  25,300 mg/L 
 
MOBILITY AND BIOACCUMULATION POTENTIAL 
The environmental fate was estimated using a level III fugacity model embedded in the EPI (estimation program 
interface) Suite TM , provided by the US EPA. The model assumes a steady state condition between the total 
input and output. The level III model does not require equilibrium between the defined media. The information 
provided is intended to give the user a general estimate of the environmental fate of this product under the 
defined conditions of the models. If released into the environment this material is expected to distribute to the air, 
water and soil/sediment in the approximate respective percentages;  <5%,  30 - 50%,  50 - 70%.  The portion in 
water is expected to be soluble or dispersible. 
 
13. DISPOSAL CONSIDERATIONS 
 
Hazardous wastes must be transported by a licensed hazardous waste transporter and disposed of or treated in 
a properly licensed hazardous waste treatment, storage, disposal or recycling facility. Consult local, state, and 
federal regulations for specific requirements. 
 
Triple rinse (or equivalent) all containers and offer for recycling or reconditioning, or puncture and dispose of in a 
sanitary landfill, or by other procedures approved by state and local authorities. 
 
NATIONAL REGULATIONS, CHINA 
Comply with local regulations. 
 
NATIONAL REGULATIONS, INDIA 
Dispose of unused product in accordance with the "Hazardous Wastes (Management and Handling) Rules 
1989" and local and State legislation, as applicable. 
 
NATIONAL REGULATIONS, INDONESIA 
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Dispose of unused product in accordance with "Government Regulation No.19/1994 On the Treatment of 
Dangerous And Toxic Waste" (and amendments) as applicable. 
 
NATIONAL REGULATIONS, KOREA 
Waste disposal should comply with the Waste Control Act. 
 
NATIONAL REGULATIONS, MALAYSIA 
Dispose of in accordance with the Environmental Quality (Scheduled Wastes) Regulation 1989 and other 
guidelines issued by DOE and/or local authorities. 
 
NATIONAL REGULATIONS, PHILIPPINES 
Dispose of in accordance with Presidential Decree No. 984-1976 ("The Pollution Control Law"); DENR 
Department Administrative Order No.29-92 ("The Implementing Rules or Regulations of RA6969") and 
Presidential Decree No.825. 
 
NATIONAL REGULATIONS, SINGAPORE 
Dispose of waste in accordance with the Environmental Health Act (Chapter 95, Rg 11), Environmental Public 
Health (Toxic Industrial Waste) Regulations 1990 Ed. 
 
NATIONAL REGULATIONS, THAILAND 
Dispose of hazardous waste in accordance with the "The Notification of the Ministry of Industry No. 6B.E. 2450, 
subject : Disposal of Wastes or Unusable Materials ", "The Notification of the Ministry of Industry No. 1B.E. 2451, 
subject : Disposal of Wastes or Unusable Materials ". 
 
14. TRANSPORT INFORMATION 
 
The information in this section is for reference only and should not take the place of a shipping paper (bill of 
lading) specific to an order.  Please note that the proper Shipping Name / Hazard Class may vary by packaging, 
properties, and mode of transportation.  Typical Proper Shipping Names for this product are as follows.: 
 
LAND TRANSPORT 
 
 Proper Shipping Name POTASSIUM HYDROXIDE SOLUTION 
 UN/ID No UN 1814 
 Hazard Class - Primary 8 
 Packing Group II 
 HAZCHEM CODE: 2R 
 
NATIONAL REGULATIONS, CHINA 
Comply with local regulations. 
 
NATIONAL REGULATIONS, INDIA 
Transport in accordance with the Central Motor Vehicles Rules 1989. 
 
NATIONAL REGULATIONS, INDONESIA 
Transport in accordance with all government regulations, including "Regulation of the Minister of Health 
No.453/Man.Kes/PER/XI/1983. 
 
NATIONAL REGULATIONS, KOREA 
Land transport should comply with the Ministerial Decree of Toxic Chemicals Control Law and the Regulations 
Regarding the Fire Fighting Techniques Standards, as applicable. 
 
NATIONAL REGULATIONS, MALAYSIA 
There are no regulations specifically governing the transport of chemicals.  Use best practice. 
 
NATIONAL REGULATIONS, PHILIPPINES 







  MATERIAL SAFETY DATA SHEET 


 


 PRODUCT 
 


PERMACLEAN® PC-99 


   
 


7 / 9 
 


Transport in accordance with the following legislation (as applicable):  Presidential Decree No. 1185, 1977 ("Fire 
Code of the Philippines") and implementing rules and regulations;  Presidential Decree No. 856, 1975 ("Code of 
Sanitation");   Republic Act No 6969, 1990 ("Toxic Substances and Hazardous and Nuclear Wastes Control 
Act") and implementing rules and regulations. 
 
NATIONAL REGULATIONS, SINGAPORE 
Land Transport complies with the Environmental Pollution Control (Hazardous Substances) Regulations 1999, 
which follows the "Specification for Caution Labelling for Hazardous Substances" - Singapore Standard 286 
(1984). 
 
NATIONAL REGULATIONS, THAILAND 
The product should be transported in accordance with "Hazardous Substances Acts B.E.2535", "Notification of 
Ministry of Public Health Re: Label and Level of Toxicity of Dangerous Articles Which are Under the 
Responsibility of Food and Drug Administration 2534 (If applicable)" and "Notification of Land Transportation 
Department, Subject : Label of truck which contain hazardous material,  Notification date : 14 November 
B.E.2543 (14 November 2000)". 
 
AIR TRANSPORT (ICAO/IATA) 
 
 Proper Shipping Name POTASSIUM HYDROXIDE SOLUTION 
 UN/ID No UN 1814 
 Hazard Class - Primary 8 
 Packing Group II 
 IATA Cargo Packing Instructions 821 
 IATA Cargo Aircraft Limit 60 L 
 IATA Passenger Packing Instructions Y819 / 819 
 IATA Passenger Aircraft Limit 1 L / 5 L 
 
MARINE TRANSPORT (IMDG/IMO) 
 
 Proper Shipping Name POTASSIUM HYDROXIDE SOLUTION 
 UN/ID No UN 1814 
 Hazard Class - Primary 8 
 Packing Group II 
 EmS-Nr. F-A, S-B 
 
15. REGULATORY INFORMATION 
 
NATIONAL REGULATIONS, EUROPE AND MALAYSIA 
 
European: 
 
HAZARD SYMBOLS: 
 


   
 
CLASSIFICATION:     CORROSIVE / C 
 
Contains:  Potassium Hydroxide 
 
RISK PHRASES: 
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R35  Causes severe burns. 
 
Malaysian: 
 
HAZARD SYMBOLS: 
 


 
 


 
CLASSIFICATION:      CORROSIVE / C 
 
Contains:  Potassium Hydroxide  
 
RISK PHRASES: 
 
R35  Causes severe burns. 
 
SAFETY PHRASES: 
 
S24/25  Avoid contact with skin and eyes. 
S26  In case of contact with eyes, rinse immediately with plenty of water and seek medical advice. 
S28  After contact with skin, wash immediately with plenty of water. 
S36/37/39  Wear suitable protective clothing, gloves and eye/face protection. 
S45  In case of accident or if you feel unwell, seek medical advice immediately (show the label where 
 possible). 
 
INTERNATIONAL REGULATIONS  
 
NFPA RATING 
HEALTH :   3   FLAMMABILITY :   1   REACTIVITY :   0   OTHER :  - 
0 = Insignificant    1 = Slight    2 = Moderate   3 = High    4 = Extreme 
 
INTERNATIONAL CHEMICAL CONTROL LAWS 
 
TOXIC SUBSTANCES CONTROL ACT (TSCA) 
The substances in this preparation are included on or exempted from the TSCA 8(b)  Inventory (40 CFR 710). 
 
EUROPE 
The substances in this preparation have been reviewed for compliance with the EINECS or ELINCS inventories. 
 
AUSTRALIA 
All substances in this product comply with the National Industrial Chemicals Notification & Assessment Scheme 
(NICNAS) and are listed on the Australian Inventory of Chemical Substances (AICS). 
 
CANADIAN ENVIRONMENTAL PROTECTION ACT (CEPA) 
The substances in this preparation are listed on the Domestic Substances  List (DSL), are exempt, or have been 
reported in accordance with the  New Substances Notification Regulations. 
 
KOREA 
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All substances in this product comply with the Toxic Chemical Control Law (TCCL) and are listed on the Existing 
Chemicals List (ECL). 
 
CHINA 
All substances in this product comply with the Chemical Control Law and are listed on the Chemical Inventory of 
Existing Substances (CIES). 
 
16. OTHER INFORMATION 
 
This product material safety data sheet provides health and safety information.  The product is to be used in 
applications consistent with our product literature.  Individuals handling this product should be informed of the 
recommended safety precautions and should have access to this information.  For any other uses, exposures 
should be evaluated so that appropriate handling practices and training programs can be established to insure 
safe workplace operations.  Please consult your local sales representative for any further information. 
 
ADDRESSES AND CONTACT POINTS: 
 
NALCO INDUSTRIAL SERVICES (SUZHOU) CO, LTD;   88 Ta Yuan Road, Suzhou New Development Zone, 
Jiangsu 215011 PRC    
 
NALCO INDIA LIMITED;   20/A Park St, Culcutta 700016 India 
 
PT NALCO INDONESIA;    Jl. Pahlawan, Desa Karang Asem Timur,  Citeureup, Bogor, Indonesia 
 
NALCO KOREA LIMITED;   11th Fl, 63BLDG, 60, Yoido-dong Young Deung Po-Gu, Seoul, Korea 
 
NALCO INDUSTRIAL SERVICES MALAYSIA SDN BHD;   No 1, Jalan Jururancang U1/21, Seksyen U1, Hicom-
Glenmarie Industrial Park, 40150 Shah Alam, Selangor Darul Ehsan, Malaysia 
 
NALCO PHILIPPINES INC;   Barrio Real, Calamba, Laguna, Philippines 
 
NALCO PACIFIC PTE LTD;   21 Gul Lane, Jurong Town, Singapore 629416 
 
NALCO INDUSTRIAL SERVICES (THAILAND) CO., LTD;   Rayong Plant, 109/19 M00 4, Eastern Seaboard 
Industrial Estate, Soi ESIE 6, T. Pluakdaeng, A. Pluakdaeng Rayong 21140 Thailand 
 
EMERGENCY TELEPHONE NUMBER(S): 
 
CHINA: 512-68255001 
KOREA: 02-789-6961 
INDIA: 0-33-6740395 
INDONESIA: 62-21-8753175 
MALAYSIA: 603-5569 4118 
THE PHILIPPINES: 63-49-5451550 
SINGAPORE: 65-6861-4011 
THAILAND: 38-955-160 
 
Prepared By   Nalco Asia Pacific SHE, Product Safety Specialist 
Date issued   12-Sep-03 
Replaces    03-Jan-02 
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1. CHEMICAL PRODUCT AND COMPANY IDENTIFICATION 
 
PRODUCT NAME PermaClean® PC-77 
 
APPLICATION : REVERSE OSMOSIS CLEANER 
 
Date issued : 15-Sep-03 
 
COMPANY IDENTIFICATION 
 
CHINA: NALCO INDUSTRIAL SERVICES (SUZHOU) CO, LTD TEL: 86-512-68255001 FAX: 86-512-68250130 
INDIA: NALCO INDIA LIMITED TEL: 91-33-22172066 FAX: 91-33-22296858 
INDONESIA: PT NALCO INDONESIA TEL: 62-21-8753175 FAX: 62-21-8753167 
KOREA: NALCO KOREA LIMITED TEL: 82-2-789-6961 FAX: 82-2-786-3140 
MALAYSIA: NALCO INDUSTRIAL SERVICES MALAYSIA SDN BHD TEL: 603-5569 4118 FAX: 603-5569 5955 
PHILIPPINES: NALCO PHILIPPINES INC TEL: 63-49-5451550 FAX: 63-49-5453442 
SINGAPORE: NALCO PACIFIC PTE LTD TEL: 65-6861-4011 FAX: 65-6862 0850 
THAILAND: NALCO INDUSTRIAL SERVICES  (THAILAND) CO, LTD TEL: 66-38-955-160 FAX: 66-38-955-166 
 
  See Section 16 for address information. 
 
EMERGENCY TELEPHONE NUMBER(S) : See section 16, for Emergency Telephone Numbers. 
 
2. COMPOSITION/INFORMATION ON INGREDIENTS 
 
CHEMICAL DESCRIPTION :    Organic acid derivative 
 
Our hazard evaluation has identified the following chemical substance(s) as hazardous.  Consult Section 15 for 
the nature of the hazard(s). 
 
CHEMICAL NAME CAS NO % (w/w) 
 
Ingredients determined not to be hazardous   - 100
  
3. HAZARDS IDENTIFICATION 
 
HUMAN HEALTH HAZARDS - ACUTE 
 
EYE CONTACT 
Can cause mild irritation. 
 
SKIN CONTACT 
Can cause mild irritation. 
 
INGESTION 
Not a likely route of exposure.  May cause gastrointestinal irritation. 
 
INHALATION 
Not a likely route of exposure.  Aerosols or product mist may irritate the upper respiratory tract. 
 
HUMAN HEALTH HAZARDS - CHRONIC 
No adverse effects expected other than those mentioned above. 
 
4. FIRST AID MEASURES 
 
EYE CONTACT 
Flush affected area with water.  If symptoms persist, call a physician. 
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SKIN CONTACT 
Flush affected area with water.  If symptoms persist, call a physician. 
 
INGESTION 
Do not induce vomiting without medical advice.  If conscious, washout mouth and give water to drink.  Get 
medical attention. 
 
INHALATION 
Remove to fresh air, treat symptomatically.  If symptoms develop, seek medical advice. 
 
NOTE TO PHYSICIAN 
Based on the individual reactions of the patient, the physician's judgement should be used to control symptoms 
and clinical condition. 
 
5. FIRE FIGHTING MEASURES 
 
FLASH POINT : Not flammable 
 
EXTINGUISHING MEDIA 
This product would not be expected to burn unless all the water is boiled away.  The remaining organics may be 
ignitable.  Use extinguishing media appropriate for surrounding fire. 
 
FIRE AND EXPLOSION HAZARD 
May evolve oxides of carbon (COx) under fire conditions.  May evolve oxides of nitrogen (NOx) under fire 
conditions.  May evolve ammonia (NH4) under fire conditions. 
 
SPECIAL PROTECTIVE EQUIPMENT FOR FIRE FIGHTING 
In case of fire, wear a full face positive-pressure self contained breathing apparatus and protective suit. 
 
6. ACCIDENTAL RELEASE MEASURES 
 
PERSONAL PRECAUTIONS 
Restrict access to area as appropriate until clean-up operations are complete.  Use personal protective 
equipment recommended in Section 8 (Exposure Controls/Personal Protection).  Stop or reduce any leaks if it is 
safe to do so.  Ventilate spill area if possible. 
 
METHODS FOR CLEANING UP 
SMALL SPILLS:  Soak up spill with absorbent material.  Place residues in a suitable, covered, properly labeled 
container.  Wash affected area.  LARGE SPILLS:  Contain liquid using absorbent material, by digging trenches 
or by diking.  Reclaim into recovery or salvage drums or tank truck for proper disposal.  Clean contaminated 
surfaces with water or aqueous cleaning agents.  Contact an approved waste hauler for disposal of 
contaminated recovered material.  Dispose of material in compliance with regulations indicated in Section 13 
(Disposal Considerations). 
 
ENVIRONMENTAL PRECAUTIONS 
Do not contaminate surface water.  Do not allow material to contaminate ground water system. 
 
7. HANDLING AND STORAGE 
 
HANDLING 
Keep the containers closed when not in use.  Do not take internally.  Ensure all containers are labelled.  Avoid 
eye and skin contact. 
 
STORAGE CONDITIONS 
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Store in suitable labelled containers.  Store the containers tightly closed.  Store separately from oxidizers. 
 
SENSITIVITY TO STATIC DISCHARGE 
Not expected to be sensitive to static discharge. 
 
8. EXPOSURE CONTROLS/PERSONAL PROTECTION 
 
OCCUPATIONAL EXPOSURE LIMITS 
This product does not contain any substance that has an established exposure limit. 
 
ENGINEERING MEASURES 
General ventilation is recommended.  Local exhaust ventilation may be necessary when dusts or mists are 
generated. 
 
PERSONAL PROTECTION 
 
GENERAL ADVICE 
The use and choice of personal protection equipment is related to the hazard of the product, the workplace and 
the way the product is handled. In general, we recommend as a minimum precaution that safety glasses with 
side-shields and workclothes protecting arms, legs and body be used. In addition any person visiting an area 
where this product is handled should at least wear safety glasses with side-shields. 
 
RESPIRATORY PROTECTION 
Respiratory protection is not normally needed.  If significant mists, vapors or aerosols are generated an 
approved respirator is recommended.  An organic vapor/acid gas cartridge with dust/mist prefilter may be used.  
If respiratory protection is required, institute a complete respiratory protection program including selection, fit 
testing, training, maintenance and inspection. 
 
HAND PROTECTION 
Nitrile gloves, Neoprene gloves, PVC gloves, Butyl gloves 
 
SKIN PROTECTION 
Wear standard protective clothing. 
 
EYE PROTECTION 
Wear chemical splash goggles. 
 
HYGIENE RECOMMENDATIONS 
Keep an eye wash fountain available.  Keep a safety shower available.  If clothing is contaminated, remove 
clothing and thoroughly wash the affected area.  Launder contaminated clothing before reuse. 
 
9. PHYSICAL AND CHEMICAL PROPERTIES 
 
PHYSICAL STATE Liquid 
APPEARANCE Clear, colorless 
ODOR None 
FLASH POINT Not flammable   
SPECIFIC GRAVITY 1.14 - 1.22 @ 25 °C 
SOLUBILITY IN WATER Complete 
pH  ( 25% ) 2.8 - 4.6 
 
Note: These physical properties are typical values for this product and are subject to change. 
 
10. STABILITY AND REACTIVITY 
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STABILITY 
Stable under normal conditions. 
 
HAZARDOUS POLYMERIZATION 
Hazardous polymerization will not occur. 
 
CONDITIONS TO AVOID 
Extremes of temperature 
 
MATERIALS TO AVOID 
Contact with strong alkalies (e.g. ammonia and its solutions, carbonates, sodium hydroxide (caustic), potassium 
hydroxide, calcium hydroxide (lime), cyanide, sulfide, hypochlorites, chlorites) may generate heat, splattering or 
boiling and toxic vapors.  Contact with strong oxidizers (e.g. chlorine, peroxides, chromates, nitric acid, 
perchlorate, concentrated oxygen, permanganate) may generate heat, fires, explosions and/or toxic vapors. 
 
HAZARDOUS DECOMPOSITION PRODUCTS 
Under fire conditions: Oxides of carbon 
 Oxides of nitrogen 
 Ammonia 
 
11. TOXICOLOGICAL INFORMATION 
 
ACUTE TOXICITY DATA  
No toxicity studies have been conducted on this product. 
 
SENSITIZATION  
This product is not expected to be a sensitizer. 
 
CARCINOGENICITY  
None of the substances in this product are listed as carcinogens by the International Agency for Research on 
Cancer (IARC), the National Toxicology Program (NTP) or the American Conference of Governmental Industrial 
Hygienists (ACGIH). 
 
12. ECOLOGICAL INFORMATION 
 
ECOTOXICOLOGICAL EFFECTS  
The following results are for the product. 
 
ACUTE FISH RESULTS  
Species  Exposure  LC50  Tested Substance 
Rainbow Trout  96 hrs  320 mg/l  Product   


Rating :  Slightly Toxic 
 
ACUTE INVERTEBRATE RESULTS  
Species Exposure LC50 Tested Substance 
Daphnia magna 48 hrs 310 mg/L Product 


Rating :  Essentially non-toxic   
 
PERSISTENCY AND DEGRADATION 
Total Organic Carbon (TOC):  165,000 mg/L 
 
MOBILITY AND BIOACCUMULATION POTENTIAL 
The environmental fate was estimated using a level III fugacity model embedded in the EPI (estimation program 
interface) Suite TM , provided by the US EPA. The model assumes a steady state condition between the total 
input and output. The level III model does not require equilibrium between the defined media. The information 
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provided is intended to give the user a general estimate of the environmental fate of this product under the 
defined conditions of the models. If released into the environment this material is expected to distribute to the air, 
water and soil/sediment in the approximate respective percentages;  <5%,  30 - 50%,  50 - 70%.  The portion in 
water is expected to be soluble or dispersible. 
 
13. DISPOSAL CONSIDERATIONS 
 
Dispose of wastes in an approved incinerator or waste treatment/disposal site, in accordance with all applicable 
regulations. Do not dispose of wastes in local sewer or with normal garbage. 
 
Triple rinse (or equivalent) all containers and offer for recycling or reconditioning, or puncture and dispose of in a 
sanitary landfill, or by other procedures approved by state and local authorities. 
 
NATIONAL REGULATIONS, CHINA 
Comply with local regulations. 
 
NATIONAL REGULATIONS, INDIA 
Dispose of unused product in accordance with the "Hazardous Wastes (Management and Handling) Rules 
1989" and local and State legislation, as applicable. 
 
NATIONAL REGULATIONS, INDONESIA 
Dispose of unused product in accordance with "Government Regulation No.19/1994 On the Treatment of 
Dangerous And Toxic Waste" (and amendments) as applicable. 
 
NATIONAL REGULATIONS, KOREA 
Waste disposal should comply with the Waste Control Act. 
 
NATIONAL REGULATIONS, MALAYSIA 
Dispose of in accordance with the Environmental Quality (Scheduled Wastes) Regulation 1989 and other 
guidelines issued by DOE and/or local authorities. 
 
NATIONAL REGULATIONS, PHILIPPINES 
Dispose of in accordance with Presidential Decree No. 984-1976 ("The Pollution Control Law"); DENR 
Department Administrative Order No.29-92 ("The Implementing Rules or Regulations of RA6969") and 
Presidential Decree No.825. 
 
NATIONAL REGULATIONS, SINGAPORE 
Dispose of waste in accordance with the Environmental Health Act (Chapter 95, Rg 11), Environmental Public 
Health (Toxic Industrial Waste) Regulations 1990 Ed. 
 
NATIONAL REGULATIONS, THAILAND 
Dispose of hazardous waste in accordance with the "The Notification of the Ministry of Industry No. 6B.E. 2450, 
subject : Disposal of Wastes or Unusable Materials ", "The Notification of the Ministry of Industry No. 1B.E. 2451, 
subject : Disposal of Wastes or Unusable Materials ". 
 
14. TRANSPORT INFORMATION 
 
The information in this section is for reference only and should not take the place of a shipping paper (bill of 
lading) specific to an order.  Please note that the proper Shipping Name / Hazard Class may vary by packaging, 
properties, and mode of transportation.  Typical Proper Shipping Names for this product are as follows.: 
 
LAND TRANSPORT 
 
 Proper Shipping Name PRODUCT IS NOT REGULATED DURING TRANSPORTATION 
 
NATIONAL REGULATIONS, CHINA 
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Comply with local regulations. 
 
NATIONAL REGULATIONS, INDIA 
Transport in accordance with the Central Motor Vehicles Rules 1989. 
 
NATIONAL REGULATIONS, INDONESIA 
Transport in accordance with all government regulations, including "Regulation of the Minister of Health 
No.453/Man.Kes/PER/XI/1983. 
 
NATIONAL REGULATIONS, KOREA 
Land transport should comply with the Ministerial Decree of Toxic Chemicals Control Law and the Regulations 
Regarding the Fire Fighting Techniques Standards, as applicable. 
 
NATIONAL REGULATIONS, MALAYSIA 
There are no regulations specifically governing the transport of chemicals.  Use best practice. 
 
NATIONAL REGULATIONS, PHILIPPINES 
Transport in accordance with the following legislation (as applicable):  Presidential Decree No. 1185, 1977 ("Fire 
Code of the Philippines") and implementing rules and regulations;  Presidential Decree No. 856, 1975 ("Code of 
Sanitation");   Republic Act No 6969, 1990 ("Toxic Substances and Hazardous and Nuclear Wastes Control 
Act") and implementing rules and regulations. 
 
NATIONAL REGULATIONS, SINGAPORE 
Land Transport complies with the Environmental Pollution Control (Hazardous Substances) Regulations 1999, 
which follows the "Specification for Caution Labelling for Hazardous Substances" - Singapore Standard 286 
(1984). 
 
NATIONAL REGULATIONS, THAILAND 
The product should be transported in accordance with "Hazardous Substances Acts B.E.2535", "Notification of 
Ministry of Public Health Re: Label and Level of Toxicity of Dangerous Articles Which are Under the 
Responsibility of Food and Drug Administration 2534 (If applicable)" and "Notification of Land Transportation 
Department, Subject : Label of truck which contain hazardous material,  Notification date : 14 November 
B.E.2543 (14 November 2000)". 
 
AIR TRANSPORT (ICAO/IATA) 
 
 Proper Shipping Name PRODUCT IS NOT REGULATED DURING TRANSPORTATION 
 
MARINE TRANSPORT (IMDG/IMO) 
 
 Proper Shipping Name PRODUCT IS NOT REGULATED DURING TRANSPORTATION 
 
15. REGULATORY INFORMATION 
 
NATIONAL REGULATIONS, EUROPE AND MALAYSIA 
 
European: 
 
CLASSIFICATION:     This product is not classified as hazardous (European Directive 88/379/EEC). 
 
RISK PHRASES:  None 
 
Malaysian: 
 
CLASSIFICATION:      This product is not classified as hazardous, however, we recommend the following safety 
instructions: 
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SAFETY PHRASES: 
 
S24/25  Avoid contact with skin and eyes. 
S26  In case of contact with eyes, rinse immediately with plenty of water and seek medical advice. 
S28  After contact with skin, wash immediately with plenty of water. 
S37/39  Wear suitable gloves and eye/face protection. 
 
INTERNATIONAL REGULATIONS  
 
NSF INTERNATIONAL  
This product has received NSF/International certification under ANSI/NSF Standard 60 in the "Other" category.  
The official name is "Miscellaneous Water Supply Products."  Only product manufactured at Plant 133 USA and 
whose container label bears the ANSI/NSF Mark may be used in potable water treatment applications. 
 
NFPA RATING 
HEALTH :   0   FLAMMABILITY :   1   REACTIVITY :   0   OTHER : -  
0 = Insignificant    1 = Slight    2 = Moderate   3 = High    4 = Extreme 
 
INTERNATIONAL CHEMICAL CONTROL LAWS 
 
TOXIC SUBSTANCES CONTROL ACT (TSCA) 
The substances in this preparation are included on or exempted from the TSCA 8(b)  Inventory (40 CFR 710). 
 
EUROPE 
The substances in this preparation have been reviewed for compliance with the EINECS or ELINCS inventories. 
 
CANADIAN ENVIRONMENTAL PROTECTION ACT (CEPA) 
The substances in this preparation are listed on the Domestic Substances  List (DSL), are exempt, or have been 
reported in accordance with the  New Substances Notification Regulations. 
 
KOREA 
All substances in this product comply with the Toxic Chemical Control Law (TCCL) and are listed on the Existing 
Chemicals List (ECL). 
 
THE PHILIPPINES 
All substances in this product comply with the Republic Act 6969 (RA 6969) and are listed on the Philippine 
Inventory of Chemicals & Chemical Substances (PICCS). 
 
CHINA 
All substances in this product comply with the Chemical Control Law and are listed on the Chemical Inventory of 
Existing Substances (CIES). 
 
16. OTHER INFORMATION 
 
This product material safety data sheet provides health and safety information.  The product is to be used in 
applications consistent with our product literature.  Individuals handling this product should be informed of the 
recommended safety precautions and should have access to this information.  For any other uses, exposures 
should be evaluated so that appropriate handling practices and training programs can be established to insure 
safe workplace operations.  Please consult your local sales representative for any further information. 
 
ADDRESSES AND CONTACT POINTS: 
 
NALCO INDUSTRIAL SERVICES (SUZHOU) CO, LTD;   88 Ta Yuan Road, Suzhou New Development Zone, 
Jiangsu 215011 PRC    
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NALCO INDIA LIMITED;   20/A Park St, Culcutta 700016 India 
 
PT NALCO INDONESIA;    Jl. Pahlawan, Desa Karang Asem Timur,  Citeureup, Bogor, Indonesia 
 
NALCO KOREA LIMITED;   11th Fl, 63BLDG, 60, Yoido-dong Young Deung Po-Gu, Seoul, Korea 
 
NALCO INDUSTRIAL SERVICES MALAYSIA SDN BHD;   No 1, Jalan Jururancang U1/21, Seksyen U1, Hicom-
Glenmarie Industrial Park, 40150 Shah Alam, Selangor Darul Ehsan, Malaysia 
 
NALCO PHILIPPINES INC;   Barrio Real, Calamba, Laguna, Philippines 
 
NALCO PACIFIC PTE LTD;   21 Gul Lane, Jurong Town, Singapore 629416 
 
NALCO INDUSTRIAL SERVICES (THAILAND) CO., LTD;   Rayong Plant, 109/19 M00 4, Eastern Seaboard 
Industrial Estate, Soi ESIE 6, T. Pluakdaeng, A. Pluakdaeng Rayong 21140 Thailand 
 
EMERGENCY TELEPHONE NUMBER(S): 
 
CHINA: 512-68255001 
KOREA: 02-789-6961 
INDIA: 0-33-6740395 
INDONESIA: 62-21-8753175 
MALAYSIA: 603-5569 4118 
THE PHILIPPINES: 63-49-5451550 
SINGAPORE: 65-6861-4011 
THAILAND: 38-955-160 
 
Prepared By   Nalco Asia Pacific SHE, Product Safety Specialist 
Date issued   15-Sep-03 
Replaces   28-Feb-02 
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1. CHEMICAL PRODUCT AND COMPANY IDENTIFICATION  
 
PRODUCT NAME: PERMACLEAN® PC-33 
 
APPLICATION: REVERSE OSMOSIS CLEANER 
 
Date MSDS issued: 27/11/01 
 
COMPANY IDENTIFICATION: 
 
CHINA: NALCO INDUSTRIAL SERVICES (SUZHOU) CO, LTD TEL: 86-512-68255001 FAX: 86-512-68250130 
INDIA: NALCO INDIA LIMITED TEL: 91-33-22172066 FAX: 91-33-22296858 
INDONESIA: PT NALCO INDONESIA TEL: 62-21-8753175 FAX: 62-21-8753167 
KOREA: NALCO KOREA LIMITED TEL: 82-2-789-6961 FAX: 82-2-786-3140 
MALAYSIA: NALCO INDUSTRIAL SERVICES MALAYSIA SDN BHD TEL: 603-5569 4118 FAX: 603-5569 5955 
PHILIPPINES: NALCO PHILIPPINES INC TEL: 63-49-5451550 FAX: 63-49-5453442 
SINGAPORE: NALCO PACIFIC PTE LTD TEL: 65-6861-4011 FAX: 65-6862 0850 
THAILAND: NALCO INDUSTRIAL SERVICES  (THAILAND) CO, LTD TEL: 66-38-955-160 FAX: 66-38-955-166 
 
 See Section 16 for address information. 
 
EMERGENCY TELEPHONE NUMBER: See section 16, for Emergency Telephone Numbers. 
 
2. COMPOSITION/INFORMATION ON INGREDIENTS  
 
CHEMICAL DESCRIPTION:    Water, tetrasodium EDTA. 
 
Our hazard evaluation has identified the following chemical substance(s) as hazardous.  Consult Section 15 for 
the nature of the hazard(s). 
 
CHEMICAL NAME CAS NO % (w/w) 
 
Tetrasodium ethylenediaminetetraacetate 64-02-8 30.0 - 60.0 
Other ingredients determined not to be hazardous, including water - balance 
 
3. HAZARDS IDENTIFICATION  
 
HUMAN HEALTH HAZARDS - ACUTE 
 
EYE CONTACT 
Can cause severe irritation.  May cause permanent damage to eyes. 
 
SKIN CONTACT 
Can cause mild irritation. 
 
INGESTION 
Not a likely route of exposure.  Harmful if swallowed.  There may be irritation to the gastro-intestinal tract with 
nausea and vomiting. 
 
INHALATION 
Not a likely route of exposure.  May cause irritation of mucous membranes. 
 
ENVIRONMENTAL HAZARDS 
Harmful to aquatic organisms.  Keep out of waterways. 
 
4. FIRST AID MEASURES  
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EYE CONTACT 
PROMPT ACTION IS ESSENTIAL IN CASE OF CONTACT.  Immediately flush eye with water for at least 15 
minutes while holding eyelids open.  Get medical attention. 
 
SKIN CONTACT 
Flush affected area with water.  If symptoms develop, seek medical advice. 
 
INGESTION 
Do not induce vomiting without medical advice.  If conscious, wash out mouth and give water to drink.  If reflexive 
vomiting occurs, rinse mouth and repeat administration of water.  Get medical attention.  
 
INHALATION 
Remove to fresh air, treat symptomatically.  If symptoms develop, seek medical advice. 
 
NOTE TO PHYSICIAN 
Based on the individual reactions of the patient, the physician's judgement should be used to control symptoms 
and clinical condition. 
 
5. FIRE FIGHTING MEASURES  
 
FLASH POINT  Not applicable 
 
EXTINGUISHING MEDIA 
This product would not be expected to burn unless all the water is boiled away. The remaining organics may be 
ignitable.  Use extinguishing media appropriate for surrounding fire. 
 
FIRE AND EXPLOSION HAZARD 
May evolve oxides of carbon (COx) under fire conditions.  May evolve oxides of nitrogen (NOx) under fire 
conditions. 
 
SPECIAL PROTECTIVE EQUIPMENT FOR FIRE FIGHTING 
In case of fire, wear a full face positive-pressure self contained breathing apparatus and protective suit. 
 
SENSITIVITY TO STATIC DISCHARGE 
Not expected to be sensitive to static discharge. 
 
6. ACCIDENTAL RELEASE MEASURES  
 
PERSONAL PRECAUTIONS 
Restrict access to area as appropriate until clean-up operations are complete.  Use personal protective equipment 
recommended in Section 8 (Exposure Controls/Personal Protection).  Stop or reduce any leaks if it is safe to do so.  
Ventilate spill area if possible.  Ensure clean-up is conducted by trained personnel only.  Do not touch spilled 
material.  Have emergency equipment (for fires, spills, leaks, etc.) readily available.  Notify appropriate 
government, occupational health and safety and environmental authorities. 
 
METHODS FOR CLEANING UP 
SMALL SPILLS:  Soak up spill with absorbent material. Place residues in a suitable, covered, properly labelled 
container. Wash affected area.  LARGE SPILLS:  Contain liquid using absorbent material, by digging trenches or 
by dyking.  Reclaim into recovery or salvage drums or tank truck for proper disposal.  Contact an approved waste 
hauler for disposal of contaminated recovered material.  Wash site of spillage thoroughly with water. 
 
LAND SPILLS 
Keep public and other shipping traffic away. 
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ENVIRONMENTAL PRECAUTIONS 
Harmful to aquatic organisms.  Prevent material from entering sewers or waterways. 
 
7. HANDLING AND STORAGE  
 
HANDLING 
Do not take internally.  Do not get in eyes, on skin, on clothing.  Use with adequate ventilation.  Avoid generating 
aerosols and mists.  Keep the containers closed when not in use.  Have emergency equipment (for fires, spills, 
leaks, etc.) readily available.  Ensure all containers are labelled. 
 
STORAGE CONDITIONS 
Store in suitable labelled containers.  Store the containers tightly closed.  Store separately from acids. 
 
8. EXPOSURE CONTROLS/PERSONAL PROTECTION  
 
OCCUPATIONAL EXPOSURE LIMITS 
This product does not contain any substance that has an established exposure limit. 
 
ENGINEERING MEASURES 
General ventilation is recommended.  Use local exhaust ventilation if necessary to control airborne mist and 
vapour. 
 
RESPIRATORY PROTECTION 
Respiratory protection is not normally needed.  If significant mists, vapours or aerosols are generated an approved 
respirator is recommended.  An organic vapour cartridge with dust/mist prefilter or supplied air may be used.  If 
respiratory protection is required, institute a complete respiratory protection program including selection, fit testing, 
training, maintenance and inspection.         
 
HAND PROTECTION 
Nitrile gloves, Neoprene gloves, PVC gloves, Rubber gloves, Butyl gloves. 
 
SKIN PROTECTION 
Wear standard protective clothing. 
 
EYE PROTECTION 
Wear chemical splash goggles. 
 
HYGIENE RECOMMENDATIONS 
Keep an eye wash fountain available.  Keep a safety shower available.  If clothing is contaminated, remove 
clothing and thoroughly wash the affected area. Launder contaminated clothing before reuse. 
 
9. PHYSICAL AND CHEMICAL PROPERTIES  
 
PHYSICAL STATE Liquid 
APPEARANCE Clear, Colorless 
ODOUR Amine 
FLASH POINT Not applicable   
SPECIFIC GRAVITY 1.26 - 1.29 @ 25 °C 
SOLUBILITY IN WATER Complete 
pH  ( 1% ) 11 
 
10. STABILITY AND REACTIVITY  
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STABILITY 
Stable under normal conditions. 
 
HAZARDOUS POLYMERIZATION 
Hazardous polymerization will not occur. 
 
CONDITIONS TO AVOID 
None known. 
 
MATERIALS TO AVOID 
Contact with strong acids (e.g. sulfuric, phosphoric, nitric, hydrochloric, chromic, sulfonic) may generate heat, 
splattering or boiling and toxic vapours. 
 
HAZARDOUS DECOMPOSITION PRODUCTS 
Under fire conditions:  Oxides of carbon 
  Oxides of nitrogen 
 
11. TOXICOLOGICAL INFORMATION  
 
ACUTE TOXICITY DATA  
The following results are for the active substances. 
 
ACUTE ORAL TOXICITY  
Species LD50 Tested Substance 
Rat 1000-2000 mg/kg Active substance 


 
ACUTE SKIN IRRITATION (RABBIT): 
Not irritating. 
 
ACUTE EYE IRRITATION (RABBIT): 
Eye irritant. 
 
SENSITIZATION  
This product is not expected to be a sensitizer. 
 
CARCINOGENICITY  
None of the substances in this product are listed as carcinogens by the International Agency for Research on 
Cancer (IARC), the National Toxicology Program (NTP) or the American Conference of Governmental Industrial 
Hygienists (ACGIH). 
 
12. ECOLOGICAL INFORMATION  
 
ECOTOXICOLOGICAL EFFECTS  
 
No toxicity studies have been conducted on this product. 
 
13. DISPOSAL CONSIDERATIONS  
 
Dispose of in accordance with local, state, and federal regulations. 
Dispose of wastes in an approved incinerator or waste treatment/disposal site, in accordance with all applicable 
regulations. Do not dispose of wastes in local sewer or with normal garbage. 
 
NATIONAL REGULATIONS, CHINA 
Dispose of unused product in accordance with the “Hazardous Wastes (Management and Handling) Rules 1989” 
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and local and State legislation, as applicable. 
 
NATIONAL REGULATIONS, INDIA 
Dispose of unused product in accordance with the “Hazardous Wastes (Management and Handling) Rules 1989” 
and local and State legislation, as applicable. 
 
NATIONAL REGULATIONS, INDONESIA 
Dispose of unused product in accordance with “Government Regulation No.19/1994 On the Treatment of 
Dangerous And Toxic Waste” (and amendments) as applicable. 
 
NATIONAL REGULATIONS, KOREA 
Waste disposal should comply with the Waste Control Act. 
 
NATIONAL REGULATIONS, MALAYSIA 
Dispose of in accordance with the Environmental Quality (Scheduled Wastes) Regulation 1989 and other 
guidelines issued by DOE and/or local authorities. 
 
NATIONAL REGULATIONS, PHILIPPINES 
Dispose of in accordance with Presidential Decree No. 984-1976 ("The Pollution Control Law"); DENR 
Department Administrative Order No.29-92 ("The Implementing Rules or Regulations of RA6969") and 
Presidential Decree No.825. 
 
NATIONAL REGULATIONS, SINGAPORE 
Dispose of waste in accordance with the Environmental Health Act (Chapter 95, Rg 11), Environmental Public 
Health (Toxic Industrial Waste) Regulations 1990 Ed. 
 
NATIONAL REGULATIONS, THAILAND 
Dispose of hazardous waste in accordance with the "The Notification of the Ministry of Industry No. 6B.E. 2450, 
subject : Disposal of Wastes or Unusable Materials ", "The Notification of the Ministry of Industry No. 1B.E. 2451, 
subject : Disposal of Wastes or Unusable Materials ". 
 
14. TRANSPORT INFORMATION
 
Proper Shipping Name / Hazard Class may vary by packaging, properties, and mode of transportation.  Typical 
Proper Shipping Names for this product are: 
 
 Proper Shipping Name   CORROSIVE LIQUID, BASIC, ORGANIC, N.O.S 
 Technical Name(s)   TETRASODIUM EDTA 
 UN/ID No   UN 3267 
 Hazard Class - Primary   8 
 Packing Group   III 
 
LAND TRANSPORT:   
 
NATIONAL REGULATIONS, CHINA 
Comply with local regulations. 
 
NATIONAL REGULATIONS, INDIA 
Transport in accordance with the Central Motor Vehicles Rules 1989. 
 
NATIONAL REGULATIONS, INDONESIA 
Transport in accordance with all government regulations, including "Regulation of the Minister of Health 
No.453/Man.Kes/PER/XI/1983 on Dangerous Substances", as applicable. 
 
NATIONAL REGULATIONS, KOREA 
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Land transport should comply with the Ministerial Decree of Toxic Chemicals Control Law and the Regulations 
Regarding the Fire Fighting Techniques Standards, as applicable. 
 
NATIONAL REGULATIONS, MALAYSIA 
There are no regulations specifically governing the transport of chemicals.  Use best practice. 
 
NATIONAL REGULATIONS, PHILIPPINES 
Transport in accordance with the following legislation (as applicable):  Presidential Decree No. 1185, 1977 ("Fire 
Code of the Philippines") and implementing rules and regulations;  Presidential Decree No. 856, 1975 ("Code of 
Sanitation");   Republic Act No 6969, 1990 ("Toxic Substances and Hazardous and Nuclear Wastes Control Act") 
and implementing rules and regulations. 
 
NATIONAL REGULATIONS, SINGAPORE 
Land Transport complies with the Environmental Pollution Control (Hazardous Substances) Regulations 1999, 
which follows the "Specification for Caution Labelling for Hazardous Substances" - Singapore Standard 286 
(1984). 
 
NATIONAL REGULATIONS, THAILAND 
The product should be transported in accordance with "Hazardous Substances Acts B.E.2535",  "Notification of 
Ministry of Public Health Re: Label and level of Toxicity of Dangerous Articles Which are Under the Responsibility 
of Food and Drug Administration 2534 (If applicable)" and "Notification of land transportation department, subject: 
label of truck which contain hazardous material,  Notification date : 14 November B.E.2543 (14 November 2000)". 
 
AIR TRANSPORT (ICAO/IATA) 
 IATA Cargo Packing Instructions   820 
 IATA Cargo Aircraft Limit   60 L 
 IATA Passenger/Cargo Packing Instructions  Y818 / 818 
 IATA Passenger/Cargo max.Qty per package 1 L / 5 L 
 
MARINE TRANSPORT (IMDG/IMO) 
 IMDG Page   8147-1 
 EmS-Nr.   8-15 
 MFAG-Nr.   760 
 
15. REGULATORY INFORMATION  


 
NATIONAL REGULATIONS, EUROPE AND MALAYSIA 
 
European: 
 
HAZARD SYMBOLS: 
 
 


   
 
 
CLASSIFICATION:      HARMFUL / Xn 
 
Contains:  TETRASODIUM ETHYLENEDIAMINETETRAACETATE 
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RISK PHRASES: 
 
R22  Harmful if swallowed. 
R41  Risk of serious damage to eyes. 
 
Malaysian: 
 
HAZARD SYMBOLS: 
 


  
 
CLASSIFICATION:       HARMFUL / Xn 
 
Contains:  TETRASODIUM ETHYLENEDIAMINETETRAACETATE 
 
RISK PHRASES: 
 
R22  Harmful if swallowed. 
R41  Risk of serious damage to eyes. 
 
SAFETY PHRASES: 
 
S24/25  Avoid contact with skin and eyes. 
S26  In case of contact with eyes, rinse immediately with plenty of water and seek medical advice. 
S28  After contact with skin, wash immediately with plenty of water. 
S37/39  Wear suitable gloves and eye/face protection. 
 
INTERNATIONAL REGULATIONS: 
 
NFPA RATING: 
Health: 2  Flammability: 1 Reactivity: 0  Other: - 
 
INTERNATIONAL CHEMICAL CONTROL LAWS: 
 
TOXIC SUBSTANCES CONTROL ACT (TSCA) 
The chemical substances in this product are on the 8(b) Inventory (40 CFR 710). 
 
EUROPE 
All substances in this product comply with the notification requirements of the European Commission Directive 
67/548/EEC and amendments and are listed on the European Inventory of Existing Commercial Substances 
(EINECS). 
 
AUSTRALIA 
All substances in this product comply with the National Industrial Chemicals Notification & Assessment Scheme 
(NICNAS) and are listed on the Australian Inventory of Chemical Substances (AICS). 
 
CANADIAN ENVIRONMENTAL PROTECTION ACT (CEPA) 
All substances in this product are listed on the Domestic Substances List (DSL), are exempt, or have been 
reported in accordance with the New Substances Notification Regulations. 
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JAPAN 
All substances in this product comply with the Law Regulating the Manufacture and Importation Of Chemical 
Substances and are listed on the Ministry of International Trade & industry List (MITI). 
 
KOREA 
All substances in this product comply with the Toxic Chemical Control Law (TCCL) and are listed on the Existing 
Chemicals List (ECL) 
 
THE PHILIPPINES 
All substances in this product comply with the Republic Act 6969 (RA 6969) and are listed on the Philippine 
Inventory of Chemicals & Chemical Substances (PICCS). 
 
16. OTHER INFORMATION  
 
This product material safety data sheet provides health and safety information.  The product is to be used in 
applications consistent with our product literature.  Individuals handling this product should be informed of the 
recommended safety precautions and should have access to this information.  For any other uses, exposures 
should be evaluated so that appropriate handling practices and training programs can be established to insure 
safe workplace operations.  Please consult your local sales representative for any further information. 
 
ADDRESSES AND CONTACT POINTS: 
 
NALCO INDUSTRIAL SERVICES (SUZHOU) CO, LTD;   88 Ta Yuan Road, Suzhou New Development Zone, 
Jiangsu 215011 PRC    
 
NALCO INDIA LIMITED;   20/A Park St, Culcutta 700016 India 
 
PT NALCO INDONESIA;    Jl. Pahlawan, Desa Karang Asem Timur,  Citeureup, Bogor, Indonesia 
 
NALCO KOREA LIMITED;   11th Fl, 63BLDG, 60, Yoido-dong Young Deung Po-Gu, Seoul, Korea 
 
NALCO INDUSTRIAL SERVICES MALAYSIA SDN BHD;   No 1, Jalan Jururancang U1/21, Seksyen U1, 
Hicom-Glenmarie Industrial Park, 40150 Shah Alam, Selangor Darul Ehsan, Malaysia 
 
NALCO PHILIPPINES INC;   Barrio Real, Calamba, Laguna, Philippines 
 
NALCO PACIFIC PTE LTD;   21 Gul Lane, Jurong Town, Singapore 629416 
 
NALCO INDUSTRIAL SERVICES (THAILAND) CO., LTD;   Rayong Plant, 109/19 M00 4, Eastern Seaboard 
Industrial Estate, Soi ESIE 6, T. Pluakdaeng, A. Pluakdaeng Rayong 21140 Thailand 
 
EMERGENCY TELEPHONE NUMBER(S): 
 
CHINA: 512-68255001 
KOREA: 02-789-6961 
INDIA: 0-33-6740395 
INDONESIA: 62-21-8753175 
MALAYSIA: 603-5569 4118 
THE PHILIPPINES: 63-49-5451550 
SINGAPORE: 65-6861-4011 
THAILAND: 38-955-160 
 
Prepared By   Nalco Asia Pacific SHE, Product Safety Specialist 
Date MSDS issued: 27/11/01 
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Replaces: 4/05/01 
Reason for issue:  Update to new format.  Regular update. 
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1. CHEMICAL PRODUCT AND COMPANY IDENTIFICATION 
 
PRODUCT NAME PERMACLEAN® PC-11 
 
APPLICATION : BIOCONTROL 
 
Date issued : 11-Sep-03 
 
COMPANY IDENTIFICATION 
 
CHINA: NALCO INDUSTRIAL SERVICES (SUZHOU) CO, LTD TEL: 86-512-68255001 FAX: 86-512-68250130 
INDIA: NALCO INDIA LIMITED TEL: 91-33-22172066 FAX: 91-33-22296858 
INDONESIA: PT NALCO INDONESIA TEL: 62-21-8753175 FAX: 62-21-8753167 
KOREA: NALCO KOREA LIMITED TEL: 82-2-789-6961 FAX: 82-2-786-3140 
MALAYSIA: NALCO INDUSTRIAL SERVICES MALAYSIA SDN BHD TEL: 603-5569 4118 FAX: 603-5569 5955 
PHILIPPINES: NALCO PHILIPPINES INC TEL: 63-49-5451550 FAX: 63-49-5453442 
SINGAPORE: NALCO PACIFIC PTE LTD TEL: 65-6861-4011 FAX: 65-6862 0850 
THAILAND: NALCO INDUSTRIAL SERVICES  (THAILAND) CO, LTD TEL: 66-38-955-160 FAX: 66-38-955-166 
 
  See Section 16 for address information. 
 
EMERGENCY TELEPHONE NUMBER(S) : See section 16, for Emergency Telephone Numbers. 
 
2. COMPOSITION/INFORMATION ON INGREDIENTS 
 
Our hazard evaluation has identified the following chemical substance(s) as hazardous.  Consult Section 15 for 
the nature of the hazard(s). 
 
CHEMICAL DESCRIPTION :    2,2-Dibromo-3-Nitrilopropionamide, Glycol, Water 
 
CHEMICAL NAME CAS NO % (w/w) 
 
2,2-Dibromo-3-nitrilopropionamide 10222-01-2 10.0 - 30.0 
Dibromoacetonitrile 3252-43-5 0.1 - 1 
Other ingredients determined not to be hazardous, including water    to 100
  
3. HAZARDS IDENTIFICATION 
 
HUMAN HEALTH HAZARDS - ACUTE 
 
EYE CONTACT 
Severely irritating.  If not removed promptly, will injure eye tissue and may result in permanent eye damage. 
Vapors can cause watering of the eyes. 
 
SKIN CONTACT 
Can cause moderate irritation.  Prolonged or frequently repeated skin contact may cause allergic reactions in 
some individuals.  
 
INGESTION 
Not a likely route of exposure.  Corrosive; causes chemical burns to the mouth, throat and stomach.  May be 
harmful if swallowed. 
 
INHALATION 
Harmful if inhaled.  Irritating, in high concentrations, to the eyes, nose, throat and lungs.  Trace levels of 
cyanogen bromide and dibromoacetonitrile vapors may be present in unvented containers and may be irritating.  
Vapours and/or aerosols which may be formed at elevated temperatures or during agitation may cause systemic 
effects. 
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HUMAN HEALTH HAZARDS - CHRONIC 
Kidney effects and/or damage may occur. 
 
ENVIRONMENTAL HAZARDS 
Toxic to aquatic organisms, may cause long-term adverse effects in the aquatic environment. 
 
4. FIRST AID MEASURES 
 
EYE CONTACT 
PROMPT ACTION IS ESSENTIAL IN CASE OF CONTACT.  Immediately flush eye with water for at least 15 
minutes while holding eyelids open.  Get immediate medical attention. 
 
SKIN CONTACT 
Immediately flush with plenty of water for at least 15 minutes.  Remove contaminated clothing. Wash off affected 
area immediately with plenty of water.  Get medical attention. 
 
INGESTION 
DO NOT INDUCE VOMITING.  If conscious, washout mouth and give water to drink.  Get medical attention. 
 
INHALATION 
Remove to fresh air, treat symptomatically.  If symptoms develop, seek medical advice. 
 
NOTE TO PHYSICIAN 
Based on the individual reactions of the patient, the physician's judgement should be used to control symptoms 
and clinical condition.  Probable mucosal damage may contraindicate the use of gastric lavage. 
 
5. FIRE FIGHTING MEASURES 
 
FLASH POINT : Not flammable 
 
EXTINGUISHING MEDIA 
This product would not be expected to burn unless all the water is boiled away.  The remaining organics may be 
ignitable.  Use extinguishing media appropriate for surrounding fire. 
 
FIRE AND EXPLOSION HAZARD 
May evolve oxides of carbon (COx) under fire conditions.  May evolve oxides of nitrogen (NOx) under fire 
conditions.  May evolve bromine, cyanogen bromide and dibromoacetonitrile under fire conditions. 
 
SPECIAL PROTECTIVE EQUIPMENT FOR FIRE FIGHTING 
In case of fire, wear a full face positive-pressure self contained breathing apparatus and protective suit. 
 
6. ACCIDENTAL RELEASE MEASURES 
 
PERSONAL PRECAUTIONS 
Restrict access to area as appropriate until clean-up operations are complete.  Use personal protective 
equipment recommended in Section 8 (Exposure Controls/Personal Protection).  Stop or reduce any leaks if it is 
safe to do so.  Ventilate spill area if possible.  Ensure clean-up is conducted by trained personnel only.  Do not 
touch spilled material.  Have emergency equipment (for fires, spills, leaks, etc.) readily available.  Notify 
appropriate government, occupational health and safety and environmental authorities. 
 
METHODS FOR CLEANING UP 
SMALL SPILLS:  Soak up spill with absorbent material.  Place residues in a suitable, covered, properly labeled 
container.  Wash affected area.  LARGE SPILLS:  Contain liquid using absorbent material, by digging trenches 
or by diking.  Reclaim into recovery or salvage drums or tank truck for proper disposal.  Wash site of spillage 
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thoroughly with water.  Dispose of material in compliance with regulations indicated in Section 13 (Disposal 
Considerations). 
 
ENVIRONMENTAL PRECAUTIONS 
Toxic to aquatic organisms.  Prevent material from entering sewers or waterways.  If drains, streams, soil or 
sewers become contaminated, notify local authority. 
 
7. HANDLING AND STORAGE 
 
HANDLING 
Do not get in eyes, on skin, on clothing.  Do not take internally.  Use with adequate ventilation.  Do not breathe 
vapors/gases/dust.  Keep the containers closed when not in use.  Have emergency equipment (for fires, spills, 
leaks, etc.) readily available.  Ensure all containers are labelled. 
 
STORAGE CONDITIONS 
Store in suitable labelled containers.  Store the containers tightly closed.  Store separately from oxidizers.  Store 
separately from bases.  Containers require venting bungs to avoid over pressure. 
 
SUITABLE CONSTRUCTION MATERIAL 
PVC,  Polyethylene,  PTFE,  Hastelloy C-276 
 
UNSUITABLE CONSTRUCTION MATERIAL 
Do not use aluminum or mild steel. 
 
SENSITIVITY TO STATIC DISCHARGE 
Not expected to be sensitive to static discharge. 
 
8. EXPOSURE CONTROLS/PERSONAL PROTECTION 
 
OCCUPATIONAL EXPOSURE LIMITS 
Exposure guidelines have not been established for this product.  Available exposure limits for the substance(s) 
are shown below. 
 
Manufacturer's Recommendation : 
Substance(s) 
 Dibromoacetonitrile  CEILING: 0.1000 ppm (skin) 
 
Manufacturer's Recommendation : 
Substance(s) 
 2,2-Dibromo-3-nitrilopropionamide   CEILING: 2 mg/m3 
 
ENGINEERING MEASURES 
General ventilation is recommended.  Use local exhaust ventilation if necessary to control airborne mist and 
vapor. 
 
PERSONAL PROTECTION 
 
GENERAL ADVICE 
The use and choice of personal protection equipment is related to the hazard of the product, the workplace and 
the way the product is handled. In general, we recommend as a minimum precaution that safety glasses with 
side-shields and workclothes protecting arms, legs and body be used. In addition any person visiting an area 
where this product is handled should at least wear safety glasses with side-shields. 
 
RESPIRATORY PROTECTION 
If significant mists, vapors or aerosols are generated an approved respirator is recommended.  An organic 
vapor/acid gas cartridge with dust/mist prefilter may be used.  If respiratory protection is required, institute a 
complete respiratory protection program including selection, fit testing, training, maintenance and inspection. 
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HAND PROTECTION 
Nitrile gloves, Neoprene gloves, PVC gloves, Rubber gloves. 
 
SKIN PROTECTION 
Wear impervious apron and boots.  A full slicker suit is recommended if gross exposure is possible. 
 
EYE PROTECTION 
Wear a face shield with chemical splash goggles. 
 
HYGIENE RECOMMENDATIONS 
Keep an eye wash fountain available.  Keep a safety shower available.  If clothing is contaminated, remove 
clothing and thoroughly wash the affected area.  Launder contaminated clothing before reuse. 
 
ENVIRONMENTAL EXPOSURE CONTROL PRECAUTIONS 
Consider the provision of containment around storage vessels. 
 
9. PHYSICAL AND CHEMICAL PROPERTIES 
 
PHYSICAL STATE Liquid 
APPEARANCE Clear, amber 
ODOR Mild 
FLASH POINT Not flammable   
SPECIFIC GRAVITY 1.2 - 1.3 @ 23 °C 
SOLUBILITY IN WATER Complete 
pH  ( 100% ) 2 - 5 
VISCOSITY 138 cPs  @ 20 °C 
FREEZING POINT <  -49.9 °C 
BOILING POINT 70 °C  (Decomposes) 
VAPOR PRESSURE < 0.1 mm Hg @ 21 °C    
VOC CONTENT 9.85 % 
 
Note: These physical properties are typical values for this product and are subject to change. 
 
10. STABILITY AND REACTIVITY 
 
STABILITY 
Stable under normal conditions. 
 
HAZARDOUS POLYMERIZATION 
Hazardous polymerization will not occur. 
 
CONDITIONS TO AVOID 
Keep at temperature not exceeding 35 °C. 
 
MATERIALS TO AVOID 
Contact with strong alkalies (e.g. ammonia and its solutions, carbonates, sodium hydroxide (caustic), potassium 
hydroxide, calcium hydroxide (lime), cyanide, sulfide, hypochlorites, chlorites) may generate heat, splattering or 
boiling and toxic vapors.  Contact with reducing agents (e.g. hydrazine, sulfites, sulfide, aluminum or magnesium 
dust) may generate heat, fires, explosions and toxic vapors.  Contact with strong oxidizers (e.g. chlorine, 
peroxides, chromates, nitric acid, perchlorate, concentrated oxygen, permanganate) may generate heat, fires, 
explosions and/or toxic vapors. 
 
HAZARDOUS DECOMPOSITION PRODUCTS 
Under fire conditions: Oxides of carbon 
 Oxides of nitrogen 
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 Bromine 
 Cyanogenbromide  
 Dibromoacetonitrile 
 
11. TOXICOLOGICAL INFORMATION 
 
ACUTE TOXICITY DATA  
The following results are for the product along with results on the active substances. 
 
ACUTE ORAL TOXICITY  
Species  LD50  Tested Substance 
Rat 178 - 235 mg/kg   Active Substance 
Rat 510 mg/kg   Product 


Rating :  Harmful 
 
ACUTE DERMAL TOXICITY  
Species  LD50  Tested Substance 
Rabbit  > 2,000 mg/kg    Product   


Rating :  Non-Hazardous   
 
ACUTE INHALATION TOXICITY  
Species  Exposure LC50  Tested Substance 
Rat 4 hrs 1.25 - 1.40 mg/l Product  (Aerosol) 


Rating:  Harmful 
 
SENSITIZATION  
Repeated or prolonged contact may cause skin sensitization. 
 
CARCINOGENICITY  
None of the substances in this product are listed as carcinogens by the International Agency for Research on 
Cancer (IARC), the National Toxicology Program (NTP) or the American Conference of Governmental Industrial 
Hygienists (ACGIH). 
 
12. ECOLOGICAL INFORMATION 
 
ECOTOXICOLOGICAL EFFECTS  
The following results are for the product along with results on the hazardous components. 
 
ACUTE FISH RESULTS  
Species  Exposure  LC50  Tested Substance  
Sheepshead Minnow  96 hrs  1.4 mg/l  Hazardous Components 
Rainbow Trout  96 hrs  1 mg/l  Hazardous Components 
Fathead Minnow  96 hrs  1.4 mg/l  Hazardous Components 
Bluegill Sunfish  96 hrs  1.3 mg/l  Hazardous Components 
Sheepshead Minnow  96 hrs  7.5 mg/l  Product   
Rainbow Trout  96 hrs  3.6 mg/l  Product   
Bluegill Sunfish  96 hrs  8.9mg/l  Product   


Rating :  Very toxic  
 
ACUTE INVERTEBRATE RESULTS  
Species  Exposure  LC50  EC50  Tested Substance  
Grass Shrimp  96 hrs  11.5 mg/l    Hazardous Components 
Daphnia magna  48 hrs  1.24 mg/l    Hazardous Components 
Daphnia magna  48 hrs  4.3 mg/l  3.8 mg/l  Product  
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Mysid Shrimp (A. bahia)  96 hrs  4.2 mg/l    Product  
Arcatia tonsa    1.78 mg/l    Product  


Rating :  Toxic  
  
AQUATIC PLANT RESULTS  
Species  EC50  Tested Substance  
Marine Algae (Skeletonema costatum)  0.53 mg/l  Product   


Rating :  Very toxic  
 
PERSISTENCY AND DEGRADATION 
Total Organic Carbon (TOC):  280,000 mg/L 
Chemical Oxygen Demand (COD):  1,110,000 mg/L 
Biological Oxygen Demand (BOD):  1,100 mg/L 
 
The organic portion of this preparation is expected to be inherently biodegradable. 
 
MOBILITY AND BIOACCUMULATION POTENTIAL 
The environmental fate was estimated using a level III fugacity model embedded in the EPI (estimation program 
interface) Suite TM , provided by the US EPA. The model assumes a steady state condition between the total 
input and output. The level III model does not require equilibrium between the defined media. The information 
provided is intended to give the user a general estimate of the environmental fate of this product under the 
defined conditions of the models. If released into the environment this material is expected to distribute to the air, 
water and soil/sediment in the approximate respective percentages;  <5%,  10 - 30%,  70 - 90%.  The portion in 
water is expected to be soluble or dispersible. 
 
This substance has a low potential to bioconcentrate.   
 
13. DISPOSAL CONSIDERATIONS 
 
Hazardous wastes must be transported by a licensed hazardous waste transporter and disposed of or treated in 
a properly licensed hazardous waste treatment, storage, disposal or recycling facility. Consult local, state, and 
federal regulations for specific requirements. 
 
Triple rinse (or equivalent) all containers and offer for recycling or reconditioning, or puncture and dispose of in a 
sanitary landfill, or by other procedures approved by state and local authorities. 
 
NATIONAL REGULATIONS, CHINA 
Comply with local regulations. 
 
NATIONAL REGULATIONS, INDIA 
Dispose of unused product in accordance with the "Hazardous Wastes (Management and Handling) Rules 
1989" and local and State legislation, as applicable. 
 
NATIONAL REGULATIONS, INDONESIA 
Dispose of unused product in accordance with "Government Regulation No.19/1994 On the Treatment of 
Dangerous And Toxic Waste" (and amendments) as applicable. 
 
NATIONAL REGULATIONS, KOREA 
Waste disposal should comply with the Waste Control Act. 
 
NATIONAL REGULATIONS, MALAYSIA 
Dispose of in accordance with the Environmental Quality (Scheduled Wastes) Regulation 1989 and other 
guidelines issued by DOE and/or local authorities. 
 
NATIONAL REGULATIONS, PHILIPPINES 
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Dispose of in accordance with Presidential Decree No. 984-1976 ("The Pollution Control Law"); DENR 
Department Administrative Order No.29-92 ("The Implementing Rules or Regulations of RA6969") and 
Presidential Decree No.825. 
 
NATIONAL REGULATIONS, SINGAPORE 
Dispose of waste in accordance with the Environmental Health Act (Chapter 95, Rg 11), Environmental Public 
Health (Toxic Industrial Waste) Regulations 1990 Ed. 
 
NATIONAL REGULATIONS, THAILAND 
Dispose of hazardous waste in accordance with the "The Notification of the Ministry of Industry No. 6B.E. 2450, 
subject : Disposal of Wastes or Unusable Materials ", "The Notification of the Ministry of Industry No. 1B.E. 2451, 
subject : Disposal of Wastes or Unusable Materials ". 
 
14. TRANSPORT INFORMATION 
 
The information in this section is for reference only and should not take the place of a shipping paper (bill of 
lading) specific to an order.  Please note that the proper Shipping Name / Hazard Class may vary by packaging, 
properties, and mode of transportation.  Typical Proper Shipping Names for this product are as follows.: 
 
LAND TRANSPORT 
 
 Proper Shipping Name CORROSIVE LIQUID, ACIDIC, ORGANIC, N.O.S. 
 Technical Name(s) 2,2-DIBROMO-3-NITRILOPROPIONAMIDE 
 UN/ID No UN 3265 
 Hazard Class - Primary 8 
 Packing Group III 
 HAZCHEM CODE: 2X 
 
NATIONAL REGULATIONS, CHINA 
Comply with local regulations. 
 
NATIONAL REGULATIONS, INDIA 
Transport in accordance with the Central Motor Vehicles Rules 1989. 
 
NATIONAL REGULATIONS, INDONESIA 
Transport in accordance with all government regulations, including "Regulation of the Minister of Health 
No.453/Man.Kes/PER/XI/1983. 
 
NATIONAL REGULATIONS, KOREA 
Land transport should comply with the Ministerial Decree of Toxic Chemicals Control Law and the Regulations 
Regarding the Fire Fighting Techniques Standards, as applicable. 
 
NATIONAL REGULATIONS, MALAYSIA 
There are no regulations specifically governing the transport of chemicals.  Use best practice. 
 
NATIONAL REGULATIONS, PHILIPPINES 
Transport in accordance with the following legislation (as applicable):  Presidential Decree No. 1185, 1977 ("Fire 
Code of the Philippines") and implementing rules and regulations;  Presidential Decree No. 856, 1975 ("Code of 
Sanitation");   Republic Act No 6969, 1990 ("Toxic Substances and Hazardous and Nuclear Wastes Control 
Act") and implementing rules and regulations. 
 
NATIONAL REGULATIONS, SINGAPORE 
Land Transport complies with the Environmental Pollution Control (Hazardous Substances) Regulations 1999, 
which follows the "Specification for Caution Labelling for Hazardous Substances" - Singapore Standard 286 
(1984). 
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NATIONAL REGULATIONS, THAILAND 
The product should be transported in accordance with "Hazardous Substances Acts B.E.2535", "Notification of 
Ministry of Public Health Re: Label and Level of Toxicity of Dangerous Articles Which are Under the 
Responsibility of Food and Drug Administration 2534 (If applicable)" and "Notification of Land Transportation 
Department, Subject : Label of truck which contain hazardous material,  Notification date : 14 November 
B.E.2543 (14 November 2000)". 
 
AIR TRANSPORT (ICAO/IATA) 
 
 Proper Shipping Name CORROSIVE LIQUID, ACIDIC, ORGANIC, N.O.S. 
 Technical Name(s) 2,2-DIBROMO-3-NITRILOPROPIONAMIDE 
 UN/ID No UN 3265 
 Hazard Class - Primary 8 
 Packing Group III 
 IATA Cargo Packing Instructions 820 
 IATA Cargo Aircraft Limit 60 L 
 IATA Passenger Packing Instructions Y818 / 818 
 IATA Passenger Aircraft Limit 1 L / 5 L 
 
MARINE TRANSPORT (IMDG/IMO) 
 
 Proper Shipping Name CORROSIVE LIQUID, ACIDIC, ORGANIC, N.O.S. 
 Technical Name(s) 2,2-DIBROMO-3-NITRILOPROPIONAMIDE 
 UN/ID No UN 3265 
 Hazard Class - Primary 8 
 Packing Group III 
 EmS-Nr. F-A, S-B 
 
15. REGULATORY INFORMATION 
 
NATIONAL REGULATIONS, EUROPE AND MALAYSIA 
 
European: 
 
HAZARD SYMBOLS: 
 


    
 
CLASSIFICATION:     HARMFUL / Xn,   DANGEROUS FOR THE ENVIRONMENT / N 
 
Contains:  2,2-Dibromo-3-nitrilopropionamide 
 
RISK PHRASES: 
 
R20/22  Harmful by inhalation and if swallowed. 
R38  Irritating to skin. 
R41  Risk of serious damage to eyes. 
R43  May cause sensitization by skin contact. 
R51/53  Toxic to aquatic organisms, may cause long-term adverse effects in the aquatic environment. 
 
Malaysian: 







  MATERIAL SAFETY DATA SHEET 


 


 PRODUCT 
 


PERMACLEAN® PC-11 


   
 


9 / 10 
 


 
HAZARD SYMBOLS: 
 


  
  


CLASSIFICATION:      HARMFUL / Xn 
 
Contains:  2,2-Dibromo-3-nitrilopropionamide 
 
RISK PHRASES: 
 
R20/22  Harmful by inhalation and if swallowed. 
R38  Irritating to skin. 
R41  Risk of serious damage to eyes. 
R43  May cause sensitization by skin contact. 
 
SAFETY PHRASES: 
 
S23C  Do not breathe vapor. 
S24/25  Avoid contact with skin and eyes. 
S26  In case of contact with eyes, rinse immediately with plenty of water and seek medical advice. 
S36/37/39  Wear suitable protective clothing, gloves and eye/face protection. 
S46  If swallowed, seek medical advice immediately and show this container or label. 
S57  Use appropriate containment to avoid environmental contamination. 
 
INTERNATIONAL REGULATIONS  
 
NFPA RATING 
HEALTH :   2   FLAMMABILITY :   1   REACTIVITY :   0   OTHER :  - 
0 = Insignificant    1 = Slight    2 = Moderate   3 = High    4 = Extreme 
 
INTERNATIONAL CHEMICAL CONTROL LAWS 
 
TOXIC SUBSTANCES CONTROL ACT (TSCA) : 
This product is exempted under TSCA and regulated under FIFRA.  The inerts are on the Inventory List. 
 
KOREA 
This product contains substance(s) which are not in compliance with the Toxic Chemical Control Law (TCCL) 
and may require additional review. 
 
THE PHILIPPINES 
All substances in this product comply with the Republic Act 6969 (RA 6969) and are listed on the Philippine 
Inventory of Chemicals & Chemical Substances (PICCS). 
 
CHINA 
All substances in this product comply with the Chemical Control Law and are listed on the Chemical Inventory of 
Existing Substances (CIES). 
 
16. OTHER INFORMATION 
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This product material safety data sheet provides health and safety information.  The product is to be used in 
applications consistent with our product literature.  Individuals handling this product should be informed of the 
recommended safety precautions and should have access to this information.  For any other uses, exposures 
should be evaluated so that appropriate handling practices and training programs can be established to insure 
safe workplace operations.  Please consult your local sales representative for any further information. 
 
ADDRESSES AND CONTACT POINTS: 
 
NALCO INDUSTRIAL SERVICES (SUZHOU) CO, LTD;   88 Ta Yuan Road, Suzhou New Development Zone, 
Jiangsu 215011 PRC    
 
NALCO INDIA LIMITED;   20/A Park St, Culcutta 700016 India 
 
PT NALCO INDONESIA;    Jl. Pahlawan, Desa Karang Asem Timur,  Citeureup, Bogor, Indonesia 
 
NALCO KOREA LIMITED;   11th Fl, 63BLDG, 60, Yoido-dong Young Deung Po-Gu, Seoul, Korea 
 
NALCO INDUSTRIAL SERVICES MALAYSIA SDN BHD;   No 1, Jalan Jururancang U1/21, Seksyen U1, Hicom-
Glenmarie Industrial Park, 40150 Shah Alam, Selangor Darul Ehsan, Malaysia 
 
NALCO PHILIPPINES INC;   Barrio Real, Calamba, Laguna, Philippines 
 
NALCO PACIFIC PTE LTD;   21 Gul Lane, Jurong Town, Singapore 629416 
 
NALCO INDUSTRIAL SERVICES (THAILAND) CO., LTD;   Rayong Plant, 109/19 M00 4, Eastern Seaboard 
Industrial Estate, Soi ESIE 6, T. Pluakdaeng, A. Pluakdaeng Rayong 21140 Thailand 
 
EMERGENCY TELEPHONE NUMBER(S): 
 
CHINA: 512-68255001 
KOREA: 02-789-6961 
INDIA: 0-33-6740395 
INDONESIA: 62-21-8753175 
MALAYSIA: 603-5569 4118 
THE PHILIPPINES: 63-49-5451550 
SINGAPORE: 65-6861-4011 
THAILAND: 38-955-160 
 
Prepared By   Nalco Asia Pacific SHE, Product Safety Specialist 
Date issued   11-Sep-03 
Replaces    30-Apr-02 
 







Product name : HANSUFLOCK CP-911


Company : HANSU CO., LTD.


741-5 Wonsi-dong Danwon-Ku Ansan-si Kyonggi-do KOREA


Telephone number : +82-31-492-7800                    Fax  : +82-31-492-6800


Flocculant for sludge


Identification of the preparation :
CAS number : 9003-05-8
Component : 90~95%


Aqueous  solutions or powders that become wet render surfaces extremely slippery.


Inhalation : No hazards which require special first aid measures.


Skin contact : No hazards which require special first aid measures. Wash with water and soap as a


precaution. In case of persistent skin irritation, consult a physician.


Eye contact : Rinse thoroughly with plenty of water, also under the eyelids. In case of 


persistent eye irritation, consult a physician.


Ingestion : No hazards which require special first aid measures. This product is not considered 


toxic based on studies on laboratory animals.


Suitable extinguishing media : Water, water spray, foam, dry powder, carbon dioxide(CO2)


Special fire-fighting precautions : Aqueous  solutions or powders that become wet render surfaces 
extremely slippery.


Special protective equipment for No special protective equipment required.
firefighters :


Personal precautions : No special precautions required.


Environmental precautions : Do not contaminate water.


 6. FIRE-FIGHTING MEASURES


 7. ACCIDENTAL RELEASE MEASURES


 1. IDENTIFICATION OF THE PRODUCT AND THE COMPANY


 3. COMPOSITION/INFORMATION ON INGREDIENTS


 4. HAZARDS IDENTIFICATION


 5. FIRST AID MEASURES


 2. USES


Cationic polyacrylamide
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Product name :


Methods for cleaning up : Do not flush with water.
Clean up promptly by scoop or vacuum.
Keep in suitable and closed containers for disposal.
After cleaning, flush away traces with water.


Handling : Avoid contact with skin and eyes. Avoid dust formation. Do not breathe dust. Wash hands 


before breaks and at the end of workday.


Storage : Keep in a dry, cool place (0~35℃).


Engineering measures to reduce Use local exhaust if dusting occurs. Natural ventilation is adequate
exposure : in absence of dusts.


Personal protection equipment


-   Respiratory protection : Dust safety masks are recommended where concentration of total dust
is more than 10mg/㎥


-   Hand protection : Rubber gloves.


-   Eye protection : Safety glasses with side-shields. Do not wear contact lenses.


-   Skin and body protection : Chemical resistant apron or protective suit if splashing or repeated
contact with solution is likely.


Hygiene measures : Wash hands before breaks and at the end of workday.
Handle in accordance with good industrial hygiene and safety practice.


Form : Powder


Color : White


Odor : Slight organic odor


Melting point (℃) : Not applicable


Boiling point(℃ ) : Not applicable


Flash point (℃) : Not applicable


Autoignition temperature (℃) : Not applicable


Vapor pressure (mmHg) : Not applicable


 8. HANDLING AND STORAGE


 9. EXPOSURE CONTROLS / PERSONAL PROTECTION


 10. PHYSICAL AND CHEMICAL PROPERTIES
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pH(0.2%) : 3.0~5.0


Viscosity(0.2%) 120~180cps


Water solubility: ~3.0%


Stability : Product is stable ,no hazardous polymerization will occur.


Materials to avoid : Oxidizing agents may cause exothermic reactions.


Hazardous decomposition products: Thermal decomposition may produce: hydrogen chloride gas,
nitrogen oxides (NOx), carbon oxides.


Acute toxicity


-  Oral : LD 50/oral/rat > 5000 mg/kg


-  Dermal : The result of testing on rabbits showed this material to be non-toxic even at high


dose levels.


-  Inhalation : The product is not expected to be toxic by inhalation.


Irritation


-  Skin : The results of testing on rabbits showed this material to be non-irritating to the skin.


-  Eyes : Testing conducted according to the Draize technique showed the material produces 


no corneal or iridial effects and only slight transitory conjuctival effects similar to 


those which all granular materials have on conjuctive.


Sensitization : The result of testing on guinea pigs showed this material to be non-sensitizing


Chronic toxicity : A two-year feeding study on rats did not reveal adverse health effects. A one-year


feeding study on dogs did not reveal adverse health effects. 


Ecotoxicity


The aquatic toxicity is highly mitigated by the presence of dissolved organic carbon in the water. Results obtained


using the US EPA "Dirty Water" test show that irreversible adsorption onto suspended matter and dissolved


organics (such as humic and other organic acids) present in natural waters, reduces the toxicity to aquatic organisms


by a factor of over 10.


Environmental fate


The product is rapidly eliminated from the aquatic medium through irreversible adsorption onto suspended matter


and dissolved organics.
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 13. ECOLOGICAL INFORMATION
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Product name :


-  Bioaccumulation : The product is not expected to bioaccumulate.


-  Persistence / degradability : Not readily biodegradable.


Waste from residues / In accordance with local and national regulations.
unused products:


Contaminated packaging: Rinse empty containers with water and use the rinse water to prepare the
working solution. Can be landfilled or incinerated, when in compliance with
local regulations


Remarks : Not classified as dangerous in the meaning of transport regulations.


This product is not a hazardous article and need not to be labelled  according to EC-Directives as amended.


Inventory status :


EINECS (Europe) : Existing polymer according to the definition in the 7 th Amendment to Directive


67/548/EEC. All starting materials and additives are listed in EINECS.


Person to contact : 


The information provided in this Safety Data Sheet is correct to the best of our knowledge, Information and belief at the date of its publication.


The information given is designed only as a guidance for safe handling, use, processing, storage, transportation, disposal and release, and is not to


be considered a warranty r quality specification. The information relates only to the specific material designated and may not be valid for such


material used in combination with any other materials or in any process unless specified in the text.


 14. DISPOSAL CONSIDERATIONS


 15. TRANSPORT INFORMATION


 16. REGULATORY INFORMATION


 17. OTHER INFORMATION
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MSDS (MATERIAL SAFETY DATA SHEET)


HYDROCHLORIC ACID


1. Company Information


NAME : HANSU LTD.


ADDRESS : 741-5 WONSI-DONG, ANSAN, KYONGGI-DO, KOREA


PHONE : 82-31-500-4800 FAX :82-31-500-4803


2. Product Identification


Synonyms : Muriatic acid; hydrogen chloride, aqueous


CAS No.: 7647-01-0


Molecular Weight: 36.46


Chemical Formula: HCl


Ingredient CAS No Percent Hazardous


---------------------------------------------------------------------------------------------------


Hydrogen Chloride 7647-01-0 35% Yes


Water 7732-18-5 65% No


3. Hazards Identification


1) Emergency Overview


POISON! DANGER! CORROSIVE. LIQUID AND MIST CAUSE SEVERE BURNS TO ALL BODY TISSUE.


MAY BE FATAL IF SWALLOWED OR INHALED. INHALATION MAY CAUSE LUNG DAMAGE.


2) Potential Health Effects


- Inhalation :


Corrosive! Inhalation of vapors can cause coughing, choking, inflammation of the nose, throat,


and upper respiratory tract, and in severe cases, pulmonary edema, circulatory failure, and


death.


- Ingestion :


Corrosive! Swallowing hydrochloric acid can cause immediate pain and burns of the mouth,


throat, esophagus and gastrointestinal tract. May cause nausea, vomiting, and diarrhea.


Swallowing may be fatal.


- Skin Contact :


Corrosive! Can cause redness, pain, and severe skin burns. Concentrated solutions cause deep


ulcers and discolor skin.


- Eye Contact :


Corrosive! Vapors are irritating and may cause damage to the eyes. Contact may cause severe







burns and permanent eye damage.


- Chronic Exposure :


Long-term exposure to concentrated vapors may cause erosion of teeth. Long term exposures


seldom occur due to the corrosive properties of the acid.


- Aggravation of Pre-existing Conditions :


Persons with pre-existing skin disorders or eye disease may be more susceptible to the effects


of this substance.


4. First Aid Measures


1) Inhalation :


Remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give


oxygen. Get medical attention immediately.


2) Ingestion :


DO NOT INDUCE VOMITING! Give large quantities of water or milk if available. Never give


anything by mouth to an unconscious person. Get medical attention immediately.


3) Skin Contact :


In case of contact, immediately flush skin with plenty of water for at least 15 minutes while


removing contaminated clothing and shoes. Wash clothing before reuse. Thoroughly clean shoes


before reuse. Get medical attention immediately.


4) Eye Contact :


Immediately flush eyes with plenty of water for at least 15 minutes, lifting lower and upper


eyelids occasionally. Get medical attention immediately.


5. Fire Fighting Measures


1) Fire :


Extreme heat or contact with metals can release flammable hydrogen gas.


2) Explosion :


Not considered to be an explosion hazard.


3) Fire Extinguishing Media :


If involved in a fire, use water spray. Neutralize with soda ash or slaked lime.


4) Special Information :


In the event of a fire, wear full protective clothing and NIOSH-approved self-contained breathing


apparatus with full facepiece operated in the pressure demand or other positive pressure mode.


Structural firefighter's protective clothing is ineffective for fires involving hydrochloric acid. Stay


away from ends of tanks. Cool tanks with water spray until well after fire is out.


6. Accidental Release Measures


Ventilate area of leak or spill. Wear appropriate personal protective equipment as specified in


Section 8. Isolate hazard area. Keep unnecessary and unprotected personnel from entering. Contain


and recover liquid when possible. Neutralize with alkaline material (soda ash, lime), then absorb







with an inert material (e. g., vermiculite, dry sand, earth), and place in a chemical waste container.


Do not use combustible materials, such as saw dust.


7. Handling and Storage


Store in a cool, dry, ventilated storage area with acid resistant floors and good drainage. Protect


from physical damage. Keep out of direct sunlight and away from heat, water, and incompatible


materials. Do not wash out container and use it for other purposes. When diluting, the acid should


always be added slowly to water and in small amounts. Never use hot water and never add water


to the acid. Water added to acid can cause uncontrolled boiling and splashing. When opening metal


containers, use non-sparking tools because of the possibility of hydrogen gas being present.


Containers of this material may be hazardous when empty since they retain product residues


(vapors, liquid); observe all warnings and precautions listed for the product.


8. Exposure Controls/Personal Protection


If the exposure limit is exceeded, a full facepiece respirator with an acid gas cartridge may be worn


up to 50 times the exposure limit or the maximum use concentration specified by the appropriate


regulatory agency or respirator supplier, whichever is lowest. For emergencies or instances where


the exposure levels are not known, use a full-facepiece positive-pressure, air-supplied respirator.


WARNING: Air purifying respirators do not protect workers in oxygen-deficient atmospheres.


1) Skin Protection :


Rubber or neoprene gloves and additional protection including impervious boots, apron, or


coveralls, as needed in areas of unusual exposure to prevent skin contact.


2) Eye Protection :


Use chemical safety goggles and/or a full face shield where splashing is possible. Maintain eye


wash fountain and quick-drench facilities in work area.


9. Physical and Chemical Properties


Appearance : Colorless, fuming liquid.


Odor : Pungent odor of hydrogen chloride.


Solubility : Infinite in water with slight evolution of heat.


Density : 1.18


pH : For HCL solutions: 0.1 (1.0 N), 1.1 (0.1 N), 2.02 (0.01 N)


% Volatiles by volume @ 21C (70F) : 100


Boiling Point : 53C (127F) Azeotrope (20.2%) boils at 109C (228F)


Melting Point : -74C (-101F)


Vapor Density (Air=1) : No information found.


Vapor Pressure (mm Hg) : 190 @ 25C (77F)


Evaporation Rate (BuAc=1) : No information found.







10. Stability and Reactivity


1) Stability :


Stable under ordinary conditions of use and storage. Containers may burst when heated.


2) Hazardous Decomposition Products :


When heated to decomposition, emits toxic hydrogen chloride fumes and will react with water or


steam to produce heat and toxic and corrosive fumes. Thermal oxidative decomposition produces


toxic chlorine fumes and explosive hydrogen gas.


3) Hazardous Polymerization : Will not occur.


4) Incompatibilities :


A strong mineral acid, concentrated hydrochloric acid is incompatible with many substances and


highly reactive with strong bases, metals, metal oxides, hydroxides, amines, carbonates and other


alkaline materials. Incompatible with materials such as cyanides, sulfides, sulfites, and


formaldehyde.


5) Conditions to Avoid : Heat, direct sunlight.


11. Toxicological Information


Inhalation rat LC50: 3124 ppm/1H; oral rabbit LD50: 900 mg/kg (Hydrochloric acid concentrated);


Investigated as a tumorigen, mutagen, reproductive effector.


12. Ecological Information


1) Environmental Fate :


When released into the soil, this material is not expected to biodegrade. When released into the


soil, this material may leach into groundwater.


2) Environmental Toxicity :


This material is expected to be toxic to aquatic life.


13. Transport Information


Proper Shipping Name : HYDROCHLORIC ACID


Hazard Class : 8


UN/NA : UN1789


Packing Group : II
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1. CHEMICAL PRODUCT AND COMPANY IDENTIFICATION 
 
PRODUCT NAME PermaTreat® PC-1020 
 
APPLICATION : REVERSE OSMOSIS ANTISCALANT 
 
Date issued : 12-Jan-05 
 
COMPANY IDENTIFICATION 
 
CHINA: NALCO INDUSTRIAL SERVICES (SUZHOU) CO, LTD TEL: 86-512-68255001 FAX: 86-512-68250130 
INDIA: NALCO INDIA LIMITED TEL: 91-33-22172066 FAX: 91-33-22296858 
INDONESIA: PT NALCO INDONESIA TEL: 62-21-8753175 FAX: 62-21-8753167 
KOREA: NALCO KOREA LIMITED TEL: 82-2-789-6961 FAX: 82-2-786-3140 
MALAYSIA: NALCO INDUSTRIAL SERVICES MALAYSIA SDN BHD TEL: 603-5569 4118 FAX: 603-5569 5955 
PHILIPPINES: NALCO PHILIPPINES INC TEL: 63-49-5451550 FAX: 63-49-5453442 
SINGAPORE: NALCO PACIFIC PTE LTD TEL: 65-6861-4011 FAX: 65-6862 0850 
THAILAND: NALCO INDUSTRIAL SERVICES  (THAILAND) CO, LTD TEL: 66-38-955-160 FAX: 66-38-955-166 
 
  See Section 16 for address information. 
 
EMERGENCY TELEPHONE NUMBER(S) : See section 16, for Emergency Telephone Numbers. 
 
2. COMPOSITION/INFORMATION ON INGREDIENTS 
 
CHEMICAL DESCRIPTION :    Organic Phosphate, Water 
 
Based on our hazard evaluation, this product is considered non-hazardous.  
 
CHEMICAL NAME CAS NO % (w/w) 
 
Ingredients determined not to be hazardous   - 100
  
3. HAZARDS IDENTIFICATION 
 
HUMAN HEALTH HAZARDS - ACUTE 
 
EYE CONTACT 
May cause irritation with prolonged contact. 
 
SKIN CONTACT 
No adverse effects expected. 
 
INGESTION 
Not a likely route of exposure.  No adverse effects expected. 
 
INHALATION 
Not a likely route of exposure.  No adverse effects expected. 
 
HUMAN HEALTH HAZARDS - CHRONIC 
No adverse effects expected other than those mentioned above. 
 
4. FIRST AID MEASURES 
 
EYE CONTACT 
Flush affected area with water.  If symptoms develop, seek medical advice. 
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SKIN CONTACT 
Flush affected area with water.  If symptoms develop, seek medical advice. 
 
INGESTION 
Do not induce vomiting without medical advice.  If conscious, washout mouth and give water to drink.  Get 
medical attention. 
 
INHALATION 
Remove to fresh air, treat symptomatically.  If symptoms develop, seek medical advice. 
 
NOTE TO PHYSICIAN 
Based on the individual reactions of the patient, the physician's judgement should be used to control symptoms 
and clinical condition. 
 
5. FIRE FIGHTING MEASURES 
 
FLASH POINT : Not flammable 
 
EXTINGUISHING MEDIA 
This product would not be expected to burn unless all the water is boiled away.  The remaining organics may be 
ignitable.  Use extinguishing media appropriate for surrounding fire. 
 
FIRE AND EXPLOSION HAZARD 
May evolve oxides of carbon (COx) under fire conditions.  May evolve oxides of phosphorus (POx) under fire 
conditions. 
 
SPECIAL PROTECTIVE EQUIPMENT FOR FIRE FIGHTING 
In case of fire, wear a full face positive-pressure self contained breathing apparatus and protective suit. 
 
6. ACCIDENTAL RELEASE MEASURES 
 
PERSONAL PRECAUTIONS 
Restrict access to area as appropriate until clean-up operations are complete.  Use personal protective 
equipment recommended in Section 8 (Exposure Controls/Personal Protection).  Stop or reduce any leaks if it is 
safe to do so. 
 
METHODS FOR CLEANING UP 
SMALL SPILLS:  Soak up spill with absorbent material.  Place residues in a suitable, covered, properly labeled 
container.  Wash affected area.  LARGE SPILLS:  Contain liquid using absorbent material, by digging trenches 
or by diking.  Reclaim into recovery or salvage drums or tank truck for proper disposal.  Clean contaminated 
surfaces with water or aqueous cleaning agents.  Contact an approved waste hauler for disposal of 
contaminated recovered material.  Dispose of material in compliance with regulations indicated in Section 13 
(Disposal Considerations). 
 
ENVIRONMENTAL PRECAUTIONS 
Do not contaminate surface water. 
 
7. HANDLING AND STORAGE 
 
HANDLING 
Do not get in eyes, on skin, on clothing.  Do not take internally.  Keep the containers closed when not in use.  
Ensure all containers are labelled. 
 
STORAGE CONDITIONS 
Store in suitable labelled containers.  Store the containers tightly closed. 
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SUITABLE CONSTRUCTION MATERIAL 
Neoprene, Buna-N, Polyurethane, Hypalon, EPDM, Polyethylene, Polypropylene, PVC, HDPE, Baked epoxy 
phenolic resin coating.  
 
UNSUITABLE CONSTRUCTION MATERIAL 
Brass, Viton, 100% phenolic resin coating. 
 
SENSITIVITY TO STATIC DISCHARGE 
Not expected to be sensitive to static discharge. 
 
8. EXPOSURE CONTROLS/PERSONAL PROTECTION 
 
OCCUPATIONAL EXPOSURE LIMITS 
This product does not contain any substance that has an established exposure limit. 
 
ENGINEERING MEASURES 
General ventilation is recommended. 
 
PERSONAL PROTECTION 
 
GENERAL ADVICE 
The use and choice of personal protection equipment is related to the hazard of the product, the workplace and 
the way the product is handled. In general, we recommend as a minimum precaution that safety glasses with 
side-shields and workclothes protecting arms, legs and body be used. In addition any person visiting an area 
where this product is handled should at least wear safety glasses with side-shields. 
 
RESPIRATORY PROTECTION 
Respiratory protection is not normally needed. 
 
HAND PROTECTION 
PVC gloves, Nitrile gloves, Neoprene gloves, Butyl gloves. 
 
SKIN PROTECTION 
Wear standard protective clothing. 
 
EYE PROTECTION 
Wear safety glasses with side-shields. 
 
HYGIENE RECOMMENDATIONS 
Use good work and personal hygiene practices to avoid exposure.  Consider the provision in the work area of a 
safety shower and eyewash.  Always wash thoroughly after handling chemicals. When handling this product 
never eat, drink or smoke. 
 
9. PHYSICAL AND CHEMICAL PROPERTIES 
 
PHYSICAL STATE Liquid 
APPEARANCE Clear, colorless 
ODOR Neutral 
FLASH POINT Not flammable   
SPECIFIC GRAVITY 1.003 - 1.403 @ 25 °C 
SOLUBILITY IN WATER Complete 
pH  ( 100% ) 10 - 11.5 
 
Note: These physical properties are typical values for this product and are subject to change. 
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10. STABILITY AND REACTIVITY 
 
STABILITY 
Stable under normal conditions. 
 
HAZARDOUS POLYMERIZATION 
Hazardous polymerization will not occur. 
 
CONDITIONS TO AVOID 
None known 
 
MATERIALS TO AVOID 
Contact with strong acids (e.g. sulfuric, phosphoric, nitric, hydrochloric, chromic, sulfonic) may generate heat, 
splattering or boiling and toxic vapors. 
 
HAZARDOUS DECOMPOSITION PRODUCTS 
Under fire conditions: Oxides of carbon 
 Oxides of phosphorus 
 
11. TOXICOLOGICAL INFORMATION 
 
ACUTE TOXICITY DATA  
No toxicity studies have been conducted on this product. 
 
SENSITIZATION  
This product is not expected to be a sensitizer. 
 
CARCINOGENICITY  
None of the substances in this product are listed as carcinogens by the International Agency for Research on 
Cancer (IARC), the National Toxicology Program (NTP) or the American Conference of Governmental Industrial 
Hygienists (ACGIH). 
 
HUMAN HAZARD CHARACTERIZATION : 
Based on our hazard characterization, the potential human hazard is:  Low 
 
12. ECOLOGICAL INFORMATION 
 
ECOTOXICOLOGICAL EFFECTS  
No toxicity studies have been conducted on this product. 
 
MOBILITY AND BIOACCUMULATION POTENTIAL 
The environmental fate was estimated using a level III fugacity model embedded in the EPI (estimation program 
interface) Suite TM , provided by the US EPA. The model assumes a steady state condition between the total 
input and output. The level III model does not require equilibrium between the defined media. The information 
provided is intended to give the user a general estimate of the environmental fate of this product under the 
defined conditions of the models. If released into the environment this material is expected to distribute to the air, 
water and soil/sediment in the approximate respective percentages;  <5%,  30 - 50%,  50 - 70%.  The portion in 
water is expected to be soluble or dispersible. 
 
This preparation or material is not expected to bioaccumulate. 
 
ENVIRONMENTAL HAZARD CHARACTERIZATION 
Based on our hazard characterization, the potential environmental hazard is:  Low 
 
13. DISPOSAL CONSIDERATIONS 
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Dispose of wastes in an approved incinerator or waste treatment/disposal site, in accordance with all applicable 
regulations. Do not dispose of wastes in local sewer or with normal garbage. 
 
Triple rinse (or equivalent) all containers and offer for recycling or reconditioning, or puncture and dispose of in a 
sanitary landfill, or by other procedures approved by state and local authorities. 
 
NATIONAL REGULATIONS, CHINA 
Comply with local regulations. 
 
NATIONAL REGULATIONS, INDIA 
Dispose of unused product in accordance with the "Hazardous Wastes (Management and Handling) Rules 
1989" and local and State legislation, as applicable. 
 
NATIONAL REGULATIONS, INDONESIA 
Dispose of unused product in accordance with "Government Regulation No.19/1994 On the Treatment of 
Dangerous And Toxic Waste" (and amendments) as applicable. 
 
NATIONAL REGULATIONS, KOREA 
Waste disposal should comply with the Waste Control Act. 
 
NATIONAL REGULATIONS, MALAYSIA 
Dispose of in accordance with the Environmental Quality (Scheduled Wastes) Regulation 1989 and other 
guidelines issued by DOE and/or local authorities. 
 
NATIONAL REGULATIONS, PHILIPPINES 
Dispose of in accordance with Presidential Decree No. 984-1976 ("The Pollution Control Law"); DENR 
Department Administrative Order No.29-92 ("The Implementing Rules or Regulations of RA6969") and 
Presidential Decree No.825. 
 
NATIONAL REGULATIONS, SINGAPORE 
Dispose of waste in accordance with the Environmental Health Act (Chapter 95, Rg 11), Environmental Public 
Health (Toxic Industrial Waste) Regulations 1990 Ed. 
 
NATIONAL REGULATIONS, THAILAND 
Dispose of hazardous waste in accordance with the "The Notification of the Ministry of Industry No. 6B.E. 2450, 
subject : Disposal of Wastes or Unusable Materials ", "The Notification of the Ministry of Industry No. 1B.E. 2451, 
subject : Disposal of Wastes or Unusable Materials ". 
 
14. TRANSPORT INFORMATION 
 
The information in this section is for reference only and should not take the place of a shipping paper (bill of 
lading) specific to an order.  Please note that the proper Shipping Name / Hazard Class may vary by packaging, 
properties, and mode of transportation.  Typical Proper Shipping Names for this product are as follows.: 
 
LAND TRANSPORT 
 
 Proper Shipping Name PRODUCT IS NOT REGULATED DURING TRANSPORTATION 
 
NATIONAL REGULATIONS, CHINA 
Comply with local regulations. 
 
NATIONAL REGULATIONS, INDIA 
Transport in accordance with the Central Motor Vehicles Rules 1989. 
 
NATIONAL REGULATIONS, INDONESIA 







  MATERIAL SAFETY DATA SHEET 


 


 PRODUCT 
 


PermaTreat® PC-1020 


   
 


6 / 8 
 


Transport in accordance with all government regulations, including "Regulation of the Minister of Health 
No.453/Man.Kes/PER/XI/1983. 
 
NATIONAL REGULATIONS, KOREA 
Land transport should comply with the Ministerial Decree of Toxic Chemicals Control Law and the Regulations 
Regarding the Fire Fighting Techniques Standards, as applicable. 
 
NATIONAL REGULATIONS, MALAYSIA 
There are no regulations specifically governing the transport of chemicals.  Use best practice. 
 
NATIONAL REGULATIONS, PHILIPPINES 
Transport in accordance with the following legislation (as applicable):  Presidential Decree No. 1185, 1977 ("Fire 
Code of the Philippines") and implementing rules and regulations;  Presidential Decree No. 856, 1975 ("Code of 
Sanitation");   Republic Act No 6969, 1990 ("Toxic Substances and Hazardous and Nuclear Wastes Control 
Act") and implementing rules and regulations. 
 
NATIONAL REGULATIONS, SINGAPORE 
Land Transport complies with the Environmental Pollution Control (Hazardous Substances) Regulations 1999, 
which follows the "Specification for Caution Labelling for Hazardous Substances" - Singapore Standard 286 
(1984). 
 
NATIONAL REGULATIONS, THAILAND 
The product should be transported in accordance with "Hazardous Substances Acts B.E.2535", "Notification of 
Ministry of Public Health Re: Label and Level of Toxicity of Dangerous Articles Which are Under the 
Responsibility of Food and Drug Administration 2534 (If applicable)" and "Notification of Land Transportation 
Department, Subject : Label of truck which contain hazardous material,  Notification date : 14 November 
B.E.2543 (14 November 2000)". 
 
AIR TRANSPORT (ICAO/IATA) 
 
 Proper Shipping Name PRODUCT IS NOT REGULATED DURING TRANSPORTATION 
 
MARINE TRANSPORT (IMDG/IMO) 
 
 Proper Shipping Name PRODUCT IS NOT REGULATED DURING TRANSPORTATION 
 
15. REGULATORY INFORMATION 
 
NATIONAL REGULATIONS, EUROPE AND MALAYSIA 
 
European: 
 
CLASSIFICATION:     This product is not classified as hazardous (European Directive 88/379/EEC). 
 
RISK PHRASES:   None 
 
Malaysian: 
 
CLASSIFICATION:      This product is not classified as hazardous, however, we recommend the following safety 
instructions: 
 
SAFETY PHRASES: 
 
S24/25  Avoid contact with skin and eyes. 
S37/39  Wear suitable gloves and eye/face protection. 
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INTERNATIONAL REGULATIONS  
 
NSF INTERNATIONAL  
This product has received NSF/International certification under ANSI/NSF Standard 60 in the reverse osmosis 
antiscalant category.  The official name is "Miscellaneous Water Supply Products."  Maximum product 
application dosage is:  26 mg/l.  Only product manufactured at NDT plant at Chagrin Falls, OH, or at Taiwan 
plant ON881, and whose container label bears the ANSI/NSF Mark may be used in potable water treatment 
applications. 
 
NFPA RATING 
HEALTH :   0   FLAMMABILITY :   1   REACTIVITY :   0   OTHER :  - 
0 = Insignificant    1 = Slight    2 = Moderate   3 = High    4 = Extreme 
 
INTERNATIONAL CHEMICAL CONTROL LAWS 
 
TOXIC SUBSTANCES CONTROL ACT (TSCA) 
The substances in this preparation are included on or exempted from the TSCA 8(b)  Inventory (40 CFR 710). 
 
EUROPE 
The substances in this preparation have been reviewed for compliance with the EINECS or ELINCS inventories. 
 
AUSTRALIA 
All substances in this product comply with the National Industrial Chemicals Notification & Assessment Scheme 
(NICNAS) and are listed on the Australian Inventory of Chemical Substances (AICS). 
 
CANADIAN ENVIRONMENTAL PROTECTION ACT (CEPA) 
The substances in this preparation are listed on the Domestic Substances  List (DSL), are exempt, or have been 
reported in accordance with the  New Substances Notification Regulations. 
 
JAPAN 
All substances in this product comply with the Law Regulating the Manufacture and Importation Of Chemical 
Substances  and are listed on the Ministry of International Trade & industry List (MITI). 
 
KOREA 
All substances in this product comply with the Toxic Chemical Control Law (TCCL) and are listed on the Existing 
Chemicals List (ECL). 
 
THE PHILIPPINES 
All substances in this product comply with the Republic Act 6969 (RA 6969) and are listed on the Philippine 
Inventory of Chemicals & Chemical Substances (PICCS). 
 
CHINA 
All substances in this product comply with the Chemical Control Law and are listed on the Chemical Inventory of 
Existing Substances (CIES). 
 
16. OTHER INFORMATION 
 
This product material safety data sheet provides health and safety information.  The product is to be used in 
applications consistent with our product literature.  Individuals handling this product should be informed of the 
recommended safety precautions and should have access to this information.  For any other uses, exposures 
should be evaluated so that appropriate handling practices and training programs can be established to insure 
safe workplace operations.  Please consult your local sales representative for any further information. 
 
ADDRESSES AND CONTACT POINTS: 
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NALCO INDUSTRIAL SERVICES (SUZHOU) CO, LTD;   88 Ta Yuan Road, Suzhou New Development Zone, 
Jiangsu 215011 PRC    
 
NALCO INDIA LIMITED;   20/A Park St, Culcutta 700016 India 
 
PT NALCO INDONESIA;    Jl. Pahlawan, Desa Karang Asem Timur,  Citeureup, Bogor, Indonesia 
 
NALCO KOREA LIMITED;   11th Fl, 63BLDG, 60, Yoido-dong Young Deung Po-Gu, Seoul, Korea 
 
NALCO INDUSTRIAL SERVICES MALAYSIA SDN BHD;   No 1, Jalan Jururancang U1/21, Seksyen U1, Hicom-
Glenmarie Industrial Park, 40150 Shah Alam, Selangor Darul Ehsan, Malaysia 
 
NALCO PHILIPPINES INC;   Barrio Real, Calamba, Laguna, Philippines 
 
NALCO PACIFIC PTE LTD;   21 Gul Lane, Jurong Town, Singapore 629416 
 
NALCO INDUSTRIAL SERVICES (THAILAND) CO., LTD;   Rayong Plant, 109/19 M00 4, Eastern Seaboard 
Industrial Estate, Soi ESIE 6, T. Pluakdaeng, A. Pluakdaeng Rayong 21140 Thailand 
 
EMERGENCY TELEPHONE NUMBER(S): 
 
CHINA: 512-68255001 
KOREA: 02-789-6961 
INDIA: 0-33-6740395 
INDONESIA: 62-21-8753175 
MALAYSIA: 603-5569 4118 
THE PHILIPPINES: 63-49-5451550 
SINGAPORE: 65-6861-4011 
THAILAND: 38-955-160 
 
Prepared By   Nalco Asia Pacific SHE, Product Safety Specialist 
Date issued   12-Jan-06 
Replaces      16-Oct-03 
Reason for Issue: regular Update 
 







MSDS (MATERIAL SAFETY DATA SHEET)


SODIUM HYPOCHLORITE


1. Company Information


NAME : HANSU LTD.


ADDRESS : 741-5 WONSI-DONG, ANSAN, KYONGGI-DO, KOREA


PHONE : 82-31-500-4800 FAX :82-31-500-4803


2. Product Identification


Synonyms : Bleach; hypochlorous acid, sodium salt; soda bleach; sodium oxychloride


CAS No. : 7681-52-9


Molecular Weight : 74.44


Chemical Formula : NaOCl


Ingredient CAS No Percent Hazardous


------------------------------------------------------------------------------------------------------------------


Sodium Hypochlorite (as NaOCl) 7681-52-9 10% Yes


Water 7732-18-5 95% No


3. Hazards Identification


1) Emergency Overview


WARNING! HARMFUL IF SWALLOWED OR INHALED. CAUSES IRRITATION TO EYES AND


RESPIRATORY TRACT. CAUSES SUBSTANTIAL BUT TEMPORARY EYE INJURY.


2) Potential Health Effects


- Inhalation :


May cause irritation to the respiratory tract, (nose and throat); symptoms may include


coughing and sore throat.


- Ingestion :


May cause nausea, vomiting.


- Skin Contact :


May irritate skin.


- Eye Contact :


Contact may cause severe irritation and damage, especially at higher concentration.


- Chronic Exposure :


A constant irritant to the eyes and throat. Low potential for sensitization after exaggerated


exposure to damaged skin.


- Aggravation of Pre-existing Conditions :


Persons with impaired respiratory function, or heart disorders (or disease) may be more







susceptible to the effects of the substance.


4. First Aid Measures


1) Inhalation :


Remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give


oxygen. Get medical attention immediately.


2) Ingestion :


If swallowed, DO NOT INDUCE VOMITING. Give large quantities of water. Never give anything by


mouth to an unconscious person. Get medical attention immediately.


3) Skin Contact :


Immediately flush skin with plenty of water for at least 15 minutes while removing contaminated


clothing and shoes. Get medical attention immediately. Wash clothing before reuse. Thoroughly


clean shoes before reuse.


4) Eye Contact :


Immediately flush eyes with plenty of water for at least 15 minutes, lifting lower and upper


eyelids occasionally. Get medical attention immediately.


5) Note to Physician :


Consider oral administration of sodium thiosulfate solutions if sodium hypochlorite is ingested.


Do not administer neutralizing substances since the resultant exothermic reaction could further


damage tissue. Endotracheal intubation could be needed if glottic edema compromises the airway.


For individuals with significant inhalation exposure, monitor arterial blood gases and chest x-ray.


5. Fire Fighting Measures


1) Fire :


Not considered to be a fire hazard. Substance releases oxygen when heated, which may increase


the severity of an existing fire. Containers may rupture from pressure build-up.


2) Explosion :


This solution is not considered to be an explosion hazard. Anhydrous sodium hypochlorite is


very explosive.


3) Fire Extinguishing Media :


Use any means suitable for extinguishing surrounding fire. Use water spray to cool fire-exposed


containers, to dilute liquid, and control vapor.


4) Special Information :


In the event of a fire, wear full protective clothing and NIOSH-approved self-contained breathing


apparatus with full facepiece operated in the pressure demand or other positive pressure mode.


6. Accidental Release Measures


Ventilate area of leak or spill. Wear appropriate personal protective equipment as specified in


Section 8. Isolate hazard area. Keep unnecessary and unprotected personnel from entering. Contain


and recover liquid when possible. Collect liquid in an appropriate container or absorb with an inert







material (e. g., vermiculite, dry sand, earth), and place in a chemical waste container. Do not use


combustible materials, such as saw dust.


7. Handling and Storage


Keep in a tightly closed container, stored in a cool, dry, ventilated area. Protect against physical


damage. Isolate from incompatible substances. Containers of this material may be hazardous when


empty since they retain product residues (vapors, liquid); observe all warnings and precautions listed


for the product.


8. Exposure Controls/Personal Protection


If the exposure limit is exceeded and engineering controls are not feasible, a full facepiece


respirator with an acid gas cartridge may be worn up to 50 times the exposure limit or the


maximum use concentration specified by the appropriate regulatory agency or respirator supplier,


whichever is lowest. For emergencies or instances where the exposure levels are not known, use a


full-facepiece positive-pressure, air-supplied respirator. WARNING: Air purifying respirators do not


protect workers in oxygen-deficient atmospheres.


1) Skin Protection :


Wear impervious protective clothing, including boots, gloves, lab coat, apron or coveralls, as


appropriate, to prevent skin contact.


2) Eye Protection :


Use chemical safety goggles and/or a full face shield where splashing is possible. Maintain eye


wash fountain and quick-drench facilities in work area.


9. Physical and Chemical Properties


Appearance : Colorless to yellowish liquid.


Odor : Chlorine-like odor.


Solubility : 100% in water.


Density : 1.07 - 1.14


pH : 9 - 10 (neutral solution-no excess sodium hydroxide)


% Volatiles by volume @ 21C (70F) : ca. 95


Boiling Point : 40C (104F) Decomposes slightly


Melting Point : -6C (21F)


Vapor Density (Air=1) : No information found.


Vapor Pressure (mm Hg) : 17.5 @ 20C (68F)


Evaporation Rate (BuAc=1) : No information found.







10. Stability and Reactivity


1) Stability :


Slowly decomposes on contact with air. Rate increases with the concentration and temperature.


Exposure to sunlight accelerates decomposition. Sodium hypochlorite becomes less toxic with


age.


2) Hazardous Decomposition Products :


Emits toxic fumes of chlorine when heated to decomposition. Sodium oxide at high temperatures.


3) Hazardous Polymerization : Will not occur.


4) Incompatibilities :


Ammonia (chloramine gas may evolve),amines, ammonium salts, aziridine, methanol, phenyl


acetonitrile, cellulose, ethyleneimine, oxidizable metals, acids, soaps, and bisulfates.


5) Conditions to Avoid : Light, heat, incompatibles.


11. Toxicological Information


No LD50/LC50 information found relating to normal routes of occupational exposure. Investigated


as a tumorigen and mutagen. Irritation data: eye, rabbit, 10 mg - Moderate


12. Ecological Information


1) Environmental Fate : No information found.


2) Environmental Toxicity : No information found.


13. Transport Information


Proper Shipping Name : HYPOCHLORITE SOLUTIONS


Hazard Class : 8


UN/NA : UN1791


Packing Group : Ⅲ
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1. CHEMICAL PRODUCT AND COMPANY IDENTIFICATION  
 
PRODUCT NAME : NALCO 7330  
  
APPLICATION : BIOCIDE  
  
COMPANY IDENTIFICATION : NALCO EUROPE B.V. 
 Postbus 627  
 2300 AP Leiden, The Netherlands 
  
EMERGENCY TELEPHONE NUMBER(S) : See section 16, for Emergency Telephone Numbers.  
  
Date issued : 15.06.2006  
Version Number : 1.19 
 
COMPANY CONTACT TELEPHONE NUMBERS.  
 
NALCO EUROPE B.V.  +31 71 5241 100    
NALCO AB (SE)  +46 (0)8-50074000  NALCO ITALIANA S.R.L.(I)  +39 06-542971  
NALCO ANADOLU KIMYA (TR)  +90 216 5743464  NALCO Kft. (HU)  +36 (0)1 471 91 81  
NALCO APPLIED SERVICES OF 
EUROPE BV  


+31 (0)73 6456980  NALCO LIMITED  +44 (0)1606 74488  


NALCO BELGIUM N.V./S.A. (B)  +32 (0)3-450 69 10  NALCO NETHERLANDS B.V.  +31 (0)13-5952200  
NALCO DANMARK A/S  +45-48195800  NALCO NORGE AS (NO)  +47 51 96 36 00  
NALCO DEUTSCHLAND GmbH (D)  +49 (0)69-79340  NALCO ÖSTERREICH Ges.m.b.H. 


(A)  
+ 43(0)1 27026350  


NALCO ESPAÑOLA S.A. (E)  +34 93-4095555  NALCO POLSKA Sp.z.o.o. (PL)  +48 (0)32-3262750  
NALCO FINLAND OY (FI)  +358 (0)9 2517 4700  NALCO PORTUGUESA LDA. (P)  +351 214130996  
NALCO FRANCE SAS  +33 (0)3 20 11 70 00  WYSS WASSERTECHNIK AG (CH)  +41 (0)52 235 38 38  
 
2. COMPOSITION/INFORMATION ON INGREDIENTS  
 
This product is classified as dangerous in accordance with the Preparations Directive 1999/45/EC.   
 


Hazardous Substance(s) EINECS / 
ELINCS NO 


SYMBOL R-PHRASES / 
NOTAS 


% (w/w) 


A mixture of: 5-chloro-2-methyl-2H-isothiazol-3-one and 
2-methyl-2H-isothiazol-3-one (3:1)  


247-500-7, 220-
239-6 


 T, N R23/24/25, R34, 
R43, R50/53   


 1.5 -  1.9 


 
Refer to Section 16 for descriptions of relevant risk phrases and Notas. 
 
3. HAZARDS IDENTIFICATION  
 
HAZARD CLASSIFICATION : 
 
This product is classified as dangerous in accordance with the Preparations Directive 1999/45/EC.   
 
Causes burns.  May cause sensitization by skin contact.  Harmful to aquatic organisms, may cause long-term 
adverse effects in the aquatic environment.   
 
HUMAN HEALTH HAZARDS - ACUTE : 
 
INHALATION : 
Corrosive to respiratory system.   
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SKIN CONTACT : 
Corrosive; causes permanent skin damage.  May cause sensitization by skin contact.  Skin irritation effects can 
be delayed for hours.   
 
EYE CONTACT : 
Corrosive.  Will cause eye burns and permanent tissue damage.   
 
INGESTION : 
Corrosive; causes chemical burns to the mouth, throat and stomach.   
 
ENVIRONMENTAL HAZARDS : 
Harmful to aquatic organisms, may cause long-term adverse effects in the aquatic environment.  Keep out of 
waterways.  This product may pose a risk to the aquatic ecosystem if released.   
 
4. FIRST AID MEASURES  
 
INHALATION : 
Remove to fresh air, treat symptomatically.  If symptoms develop, seek medical advice.   
 
SKIN CONTACT : 
Get immediate medical attention.  Immediately flush with plenty of water for at least 15 minutes.  For a large 
splash, flood body under a shower.  Remove contaminated clothing. Wash off affected area immediately with 
plenty of water.  Contaminated clothing, shoes, and leather goods must be discarded or cleaned before re-use.   
 
EYE CONTACT : 
Get immediate medical attention.  PROMPT ACTION IS ESSENTIAL IN CASE OF CONTACT.  Immediately 
flush eye with water for at least 15 minutes while holding eyelids open.   
 
INGESTION : 
Get immediate medical attention.  DO NOT INDUCE VOMITING.  If conscious, washout mouth and give water to 
drink.   
 
NOTE TO PHYSICIAN : 
Probable mucosal damage may contraindicate the use of gastric lavage.  Based on the individual reactions of 
the patient, the physician's judgement should be used to control symptoms and clinical condition.   
 
5. FIRE FIGHTING MEASURES  
 
FLASH POINT : > 200 F/ > 93.3 C  
 
EXTINGUISHING MEDIA : 
Not expected to burn.  Use extinguishing media appropriate for surrounding fire.   
 
FIRE AND EXPLOSION HAZARD : 
May evolve oxides of carbon (COx) under fire conditions.  May evolve HCl under fire conditions.  May evolve 
oxides of nitrogen (NOx) and sulfur (SOx) under fire conditions.   
 
SPECIAL PROTECTIVE EQUIPMENT FOR FIRE FIGHTING : 
In case of fire, wear a full face positive-pressure self contained breathing apparatus and protective suit.   
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6. ACCIDENTAL RELEASE MEASURES  
 
PERSONAL PRECAUTIONS : 
Restrict access to area as appropriate until clean-up operations are complete.  Use personal protective 
equipment recommended in Section 8 (Exposure Controls/Personal Protection).  Stop or reduce any leaks if it is 
safe to do so.  Ventilate spill area if possible.  Ensure clean-up is conducted by trained personnel only.  Do not 
touch spilled material.  Have emergency equipment (for fires, spills, leaks, etc.) readily available.  Notify 
appropriate government, occupational health and safety and environmental authorities.   
 
METHODS FOR CLEANING UP : 
SMALL SPILLS:  Dike and absorb with inert material (e.g. dry earth, sand), shovel all contaminated solids into a 
pail or drum and then treat with enough deactivation solution to wet the solids thoroughly. Let these containers 
stand open for 48 hours to prevent pressure build up and then seal for disposal. Equipment containing residues 
should be decontaminated before carrying out maintenance or repair work or using for other service. 
Contaminated surfaces should be swabbed with deactivation solution, wait for the reaction to subside and rinse 
thoroughly with clean water.  LARGE SPILLS:  Soak up with inert absorbent material. Transfer contaminated 
material to suitable containers for disposal. Contaminated surfaces should be swabbed with deactivation 
solution, let stand for 30 minutes and rinse thoroughly with clean water. DO NOT add deactivation solution to the 
waste container to deactivate the absorbed material. *DEACTIVATION SOLUTION - prepare fresh a solution of 
5% Sodium bicarbonate and 5% Sodium hypochlorite in water. Use a ratio of 10 volumes decontamination 
solution per estimated volume of residual spill.  Contact an approved waste hauler for disposal of contaminated 
recovered material.  Dispose of material in compliance with regulations indicated in Section 13 (Disposal 
Considerations).   
 
ENVIRONMENTAL PRECAUTIONS : 
Do not contaminate surface water.  This product may pose a risk to the aquatic ecosystem if released.  If drains, 
streams, soil or sewers become contaminated, notify local authority.   
 
7. HANDLING AND STORAGE  
 
HANDLING : 
Do not get in eyes, on skin, on clothing.  Use with adequate ventilation.  Do not breathe vapors/gases/dust.  
Have emergency equipment (for fires, spills, leaks, etc.) readily available.  Discard contaminated shoes, belts 
and other articles made of leather.  Skin reaction can be delayed and therefore wetting of the skin and/or clothes 
does not always give an indication of contamination. Treat all wetting of the skin and/or clothes which occurs 
during handling as contact with the product and administer first aid immediately.  Use personal protective 
equipment recommended in Section 8 (Exposure Controls/Personal Protection).   
 
STORAGE CONDITIONS : 
Store in suitable labeled containers.  Store the containers tightly closed.  Protect product from freezing.  Keep 
container in a well-ventilated place.   
 
SUITABLE CONSTRUCTION MATERIAL : 
Stainless Steel 316L, Polyethylene, Polypropylene, Viton  
 
UNSUITABLE CONSTRUCTION MATERIAL : 
Steel  
 
SPECIFIC USE(S) : 
BIOCIDE  
 
For specific dosages and customized applications please contact your representative. 
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8. EXPOSURE CONTROLS/PERSONAL PROTECTION  
 
OCCUPATIONAL EXPOSURE LIMITS  
 
This product contains the following component(s) with a recognised or recommended OEL value:   
 
Country/Source Substance(s) Category: ppm mg/m3 
 
Manufacturer's 
Recommendation 


5-Chloro-2-Methyl-4-Isothiazolin-3-one TWA    0.076 


  STEL    0.23 
 
 
Manufacturer's 
Recommendation 


2-Methyl-4-Isothiazolin-3-one TWA    1.5 


  STEL    4.5 
 
__AUSTRIA 5-Chloro-2-Methyl-4-Isothiazolin-3-one  MAK  0.05 
  Skin*   
 
 2-Methyl-4-Isothiazolin-3-one  MAK  0.05 
  Skin*   
 
GERMANY 5-Chloro-2-Methyl-4-Isothiazolin-3-one  MAK  0.05 
  Skin*   
 
 2-Methyl-4-Isothiazolin-3-one  MAK  0.05 
  Skin*   
 
NETHERLANDS 5-Chloro-2-Methyl-4-Isothiazolin-3-one  MAC TGG  0.2 
 
 2-Methyl-4-Isothiazolin-3-one  MAC TGG  0.2 
 
 A mixture of: 5-chloro-2-methyl-2H-isothiazol-3-one and 2-methyl-2H-


isothiazol-3-one (3:1)  
MAC TGG  0.2 


 
SWITZERLAND 5-Chloro-2-Methyl-4-Isothiazolin-3-one  (Inhalable dust) TWA  0.2 
  STEL  0.4 
 
 2-Methyl-4-Isothiazolin-3-one  (Inhalable dust) TWA  0.2 
  STEL  0.4 
 
SLOVENIA 5-Chloro-2-Methyl-4-Isothiazolin-3-one  TWA  0.05 
  Skin*   
 
 2-Methyl-4-Isothiazolin-3-one  TWA  0.05 
  Skin*   
 
* A skin notation refers to the potential significant contribution to overall exposure by the cutaneous route, including mucous membranes and 
the eyes. 
 
MONITORING MEASURES : 
A small volume of air is drawn through an absorbant or barrier to trap the substance(s) which can then be 
desorbed or removed and analyzed as referenced below: 
Substance(s) Method Analysis Absorbant 
5-Chloro-2-Methyl-4-Isothiazolin-3-one  No method identified      
 
 
 
2-Methyl-4-Isothiazolin-3-one  No method identified      
 
ENGINEERING MEASURES : 







  MATERIAL SAFETY DATA SHEET  
  PRODUCT  


 
NALCO 7330  


  EMERGENCY TELEPHONE NUMBER(S)  
  See section 16, for Emergency Telephone Numbers.  
 


 
NALCO EUROPE B.V. Postbus 627 • 2300 AP Leiden, , , The Netherlands • 0031 71 5241100 


  
5 / 11 
 


  


  


Use general ventilation with local exhaust ventilation.  Use a closed dosing system.   
 
PERSONAL PROTECTION  
 
GENERAL ADVICE : 
The use and choice of personal protection equipment is related to the hazard of the product, the workplace and 
the way the product is handled. In general, we recommend as a minimum precaution that safety glasses with 
side-shields and workclothes protecting arms, legs and body be used. In addition any person visiting an area 
where this product is handled should at least wear safety glasses with side-shields.  The applicable European 
standard can be found in EN 166. 
 
RESPIRATORY PROTECTION : 
Where concentrations in air may exceed the limits given in this section, the use of a half face filter mask or air 
supplied breathing apparatus is recommended.  A suitable filter material depends on the amount and type of 
chemicals being handled.  Consider the use of filter type:  A-B-E-K-P  The applicable European standard can be 
found in EN 141, EN 143 and EN 371.  In event of emergency or planned entry into unknown concentrations a 
positive pressure, full-facepiece SCBA should be used.  If respiratory protection is required, institute a complete 
respiratory protection program including selection, fit testing, training, maintenance and inspection.   
 
HAND PROTECTION : 
When handling this product, the use of chemical gauntlets is recommended.  The choice of work glove depends 
on work conditions and what chemicals are handled, but we have positive experience under light handling 
conditions using gloves made from  PVC or nitrile  Butyl rubber  Gloves should be replaced immediately if signs 
of degradation are observed.  Breakthrough time not determined as preparation, consult PPE manufacturers.  
The applicable European standard can be found in EN 374.   
 
SKIN PROTECTION : 
When handling this product, the use of a chemical resistant suit and rubber boots is recommended.  The 
applicable European standard can be found in EN 345.  A full slicker suit is recommended if gross exposure is 
possible.   
 
EYE PROTECTION : 
Wear a face shield with chemical splash goggles.  The applicable European standard can be found in EN 166.   
 
HYGIENE RECOMMENDATIONS : 
Use good work and personal hygiene practices to avoid exposure.  Keep an eye wash fountain available.  Keep 
a safety shower available.  If clothing is contaminated, remove clothing and thoroughly wash the affected area.  
Launder contaminated clothing before reuse.  Always wash thoroughly after handling chemicals. When handling 
this product never eat, drink or smoke.   
 
 
9. PHYSICAL AND CHEMICAL PROPERTIES  
 
PHYSICAL STATE Liquid 
 
APPEARANCE Light yellow Green  
 
ODOR Pungent 
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FLASH POINT : > 200 F/ > 93.3 C  
SPECIFIC GRAVITY 1.03 (15 °C)   
SOLUBILITY IN WATER Complete   
VISCOSITY 3 cst (25 °C)   
MELTING POINT -3 °C   
BOILING POINT 100 °C  ASTM D-86  
 
Note: These physical properties are typical values for this product and are subject to change. 
 
10. STABILITY AND REACTIVITY  
 
STABILITY : 
Stable under normal conditions.   
 
HAZARDOUS POLYMERIZATION : 
Hazardous polymerization will not occur.   
 
CONDITIONS TO AVOID : 
Freezing temperatures.   
 
MATERIALS TO AVOID : 
Oxidizing agents, Organic materials and reducing agents 
 
HAZARDOUS DECOMPOSITION PRODUCTS : 
Under fire conditions: Oxides of carbon, Oxides of nitrogen, Oxides of sulfur, HCl 
 
11. TOXICOLOGICAL INFORMATION  
 
The following results are for the product.   
 
ACUTE ORAL TOXICITY : 
Species  LD50  Test Descriptor  
Rat 3,810 mg/kg   Product  
 
ACUTE DERMAL TOXICITY : 
Species  LD50  Test Descriptor  
Rabbit  > 5,000 mg/kg    Product   
 
ACUTE INHALATION TOXICITY : 
Species  LC50  Test Descriptor  
Rat  13.7 mg/l   (4 hrs)  Product   
 
PRIMARY SKIN IRRITATION : Causes burns.   
 
PRIMARY EYE IRRITATION : Causes burns.   
 
SENSITIZATION : 
May cause sensitization by skin contact.   
 
CARCINOGENICITY : 
None of the substances in this product are listed as carcinogens by the International Agency for Research on 
Cancer (IARC), the National Toxicology Program (NTP) or the American Conference of Governmental Industrial 
Hygienists (ACGIH).   
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For additional information on the hazard of the preparation, please consult section 3 and 12. 
 
12. ECOLOGICAL INFORMATION  
 
ECOTOXICOLOGICAL EFFECTS : 
 
The following results are for the product along with results on the active substances.  The following results are 
for the product.   
 
ACUTE FISH RESULTS : 
Species Exposure LC50 Method Test Descriptor 
Sheepshead 
Minnow 


96.00 hrs 32.000 mg/l  Product  


Bluegill Sunfish 96 hrs 18.67 mg/l  Product  
Rainbow Trout 96 hrs 12.67 mg/l  Product  
Inland Silverside 96 hrs 16.62 mg/l  Product  
Bluegill Sunfish 96 hrs 0.28 mg/l  Active Substance  
Rainbow Trout 96 hrs 0.19 mg/l  Active Substance  
 
 
ACUTE INVERTEBRATE RESULTS : 
Species Exposure LC50 EC50 Method Test Descriptor 
Ceriodaphnia 
dubia 


48 hrs 15 mg/l   Product  


Mysid Shrimp 
(Mysidopsis bahia) 


96.00 hrs 18.000 mg/l  Static Product  


Daphnia magna 48 hrs 8.7 - 12 mg/l   Product  
Daphnia magna 48 hrs 0.16 mg/l   Active Substance  
 
 
AQUATIC PLANT RESULTS : 
Species Exposure EC50/LC50 Method Test Descriptor 
Marine Algae 
(Skeletonema 
costatum) 


 0.003 mg/l   Active Substance  


Green Algae 
(Selenastrum 
capricornutum) 


 0.018 mg/l   Active Substance  


 
 
ADDITIONAL ECOLOGICAL DATA: 
Product contains organic halogens, may contribute to AOX.  Discharge in minor quantity into adapted biological 
units of sewage treatment plants is not expected to affect the efficiency of the activated sludge process.   
 
PERSISTENCY AND DEGRADATION : 
 
Chemical Oxygen Demand (COD) :  20,000 mg/l   
 
The product may be degraded via abiotic processes.   
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BIOACCUMULATION POTENTIAL  
This preparation or material is not expected to bioaccumulate.   
 
13. DISPOSAL CONSIDERATIONS  
 
If this preparation becomes a waste, the final user must define and assign the appropriate European Waste 
Catalogue code.  Use only authorized contractors.  Ensure compliance with EC, national and local regulations. 
 
Dispose of wastes in an approved incinerator or waste treatment/disposal site, in accordance with all applicable 
regulations. Do not dispose of wastes in local sewer or with normal garbage.  This product will generate an ash if 
burned.  It can be burned directly in appropriate equipment.  This product is NOT suitable for disposal via 
municipal sewers, drains, natural streams or rivers.   
 
Empty drums should be taken for recycling, recovery, or disposal through a suitably qualified or  licensed 
contractor.   
 
EUROPE WASTE CODE : 
16 03 03* - OFF SPECIFICATION BATCHES AND UNUSED PRODUCTS -  Inorganic wastes containing 
dangerous substances. If this product is used in any further processes, the final user must redefine and assign 
the most appropriate European Waste Catalogue Code.   
 
NATIONAL REGULATIONS AUSTRIA : 
Waste Code :53103   
 
14. TRANSPORT INFORMATION  
 
The information in this section is for reference only and should not take the place of a shipping paper (bill of 
lading) specific to an order.  Please note that the proper Shipping Name / Hazard Class may vary by packaging, 
properties, and mode of transportation.  Typical Proper Shipping Names for this product are as follows.  
 
LAND TRANSPORT  


Proper Shipping Name : CORROSIVE LIQUID, ACIDIC, ORGANIC, N.O.S.  
Technical Name(s) : A mixture of: 5-chloro-2-methyl-2H-isothiazol-3-one and 2-


methyl-2H-isothiazol-3-one (3:1) 
UN/ID No : UN 3265  
Hazard Class - Primary : 8 
Packing Group : II  
ADR/RID H.I.n. : 80 
CLASSIFICATION CODE : C3 


 
AIR TRANSPORT (ICAO/IATA)  


Proper Shipping Name : CORROSIVE LIQUID, ACIDIC, ORGANIC, N.O.S.  
Technical Name(s) : A mixture of: 5-chloro-2-methyl-2H-isothiazol-3-one and 2-


methyl-2H-isothiazol-3-one (3:1) 
UN/ID No : UN 3265  
Hazard Class - Primary : 8 
Packing Group : II  
IATA Cargo Packing Instructions : 812  
IATA Cargo Aircraft Limit : 30 L  (Max net quantity per package)  
IATA Passenger Packing Instructions : Y808 / 808  
IATA Passenger Aircraft Limit : 0.5 L / 1 L  
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MARINE TRANSPORT (IMDG/IMO)  
Proper Shipping Name : CORROSIVE LIQUID, ACIDIC, ORGANIC, N.O.S.  
Technical Name(s) : A mixture of: 5-chloro-2-methyl-2H-isothiazol-3-one and 2-


methyl-2H-isothiazol-3-one (3:1) 
UN/ID No : UN 3265  
Hazard Class - Primary : 8 
Packing Group : II  


 
OTHER APPLICABLE INFORMATION 


CEFIC TREMCARD REFERENCE : 80GC3-II+III 
EMERGENCY ACTION CODE : 2X 


 
15. REGULATORY INFORMATION  
 
CLASSIFICATION AND LABELLING : 
 
GOVERNING DIRECTIVE(S): Dangerous Substances Directive 67/548/EEC and Dangerous Preparations 
Directive 1999/45/EC. 
 
HAZARD SYMBOLS 
 


    


CORROSIVE      
 
Contains:..A mixture of: 5-chloro-2-methyl-2H-isothiazol-3-one and 2-methyl-2H-isothiazol-3-one (3:1)  
 
RISK PHRASES  
R34 - Causes burns. 
R43 - May cause sensitization by skin contact. 
R52/53 - Harmful to aquatic organisms, may cause long-term adverse effects in the aquatic environment. 
 
SAFETY PHRASES  
S24/25 - Avoid contact with skin and eyes. 
S26 - In case of contact with eyes, rinse immediately with plenty of water and seek medical advice. 
S36/37/39 - Wear suitable protective clothing, gloves and eye/face protection. 
S45 - In case of accident or if you feel unwell, seek medical advice immediately (show the label where possible). 
S61 - Avoid release to the environment. Refer to special instructions/Safety Data sheets. 
 
 
NATIONAL REGULATIONS GERMANY  
WGK 2 (Annex 4)  
 
 
NATIONAL REGULATIONS SWITZERLAND  
BAGT-Nr: 611384  
Toxic class: 4  
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NATIONAL REGULATIONS, USA  
FOOD AND DRUG ADMINISTRATION (FDA) Federal Food, Drug and Cosmetic Act : 
When use situations necessitate compliance with FDA regulations, this product is acceptable under :  21 CFR 
176.300 Slimicides 21 CFR 176.170 Components of paper and paperboard in contact with aqueous and fatty 
foods and 21 CFR 176.180 Components of paper and paperboard in contact with dry foods. 21 CFR 176.170 
Components of paper and paperboard in contact with aqueous and fatty foods and 21 CFR 176.180 
Components of paper and paperboard in contact with dry foods.  
 
The following limitations apply:  
 
Maximum dosage  Limitation  
FOR 176.300: 0.125% (ACTIVES)  of dry weight fiber  
FOR 176.170/180: 1675 PPM  as an antimicrobial agent for finished coating formulations and for 


additives used in the manufacture of paper and paperboard, including 
fillers, binders, pigment sluries and sizing solutions  


FOR 176.170/180: 3350 PPM  as an antimicrobial agent for polymer latex emulsions in paper coatings  
 
 
PRODUCT REGISTRATION NUMBER  
 Norway  016309  
 
BIOCIDE REGISTRATION NUMBER  
 Belgium  4199-B  
 Spain  01-100-02276  
 Finland  SYKE-2001-P-166-042 
 
 
INTERNATIONAL CHEMICAL CONTROL LAWS  
 
EUROPE  
The substances in this preparation have been reviewed for compliance with the EINECS or ELINCS inventories., 
**   
 
 
16. OTHER INFORMATION  
 
LIST OF RELEVANT R-PHRASES AND NOTAS IN SECTION 2 
R23/24/25 - Toxic by inhalation, in contact with skin and if swallowed. 
R34 - Causes burns. 
R43 - May cause sensitization by skin contact. 
R50/53 - Very toxic to aquatic organisms, may cause long-term adverse effects in the aquatic environment. 
 - REVISED INFORMATION: section(s): 
 - 8 
 
This product material safety data sheet provides health and safety information.  The product is to be used in 
applications consistent with our product literature.  Individuals handling this product should be informed of the 
recommended safety precautions and should have access to this information.  For any other uses, exposures 
should be evaluated so that appropriate handling practices and training programs can be established to insure 
safe workplace operations.  Please consult your local sales representative for any further information.  
 
EMERGENCY TELEPHONE NUMBER(S)  
 
Trans-European +32-(0)3-575-5555 
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Belgium / Luxembourg +32-(0)3-575-0330 
Czech Republic +420-602-669421 
Denmark +47-22-33-69-99 
Finland +358-(0)9-4711 
France / French Switzerland +33-(0)6-11-07-32-81 
Germany / Austria / German Switzerland +49-(0)6232-130128 
Hungary +36-30-9-506-447 
Italy / Italian Switzerland +39-333-210-7947 
The Netherlands +32-(0)3-575-0330 
Norway +47-22-33-69-99 
Poland +48-(0)601-66-2626 
Portugal +351-91-911-1399 
Russia / Belarus +7-812-449-0474 
Saudi Arabia  +966-(3)847-1515  
Slovak Republic +421-(0)905-585-938 
Spain +34-977-551577 
Sweden +47-22-33-69-99 
UAE +44-(0)7071-223-738 
UK and Republic of Ireland +44-(0)7071-223-738 
Nalfleet International +32-(0)3-575-5555 
 
POISON CONTROL CENTER TELEPHONE NUMBERS  
 
Belgium +32-70-245245 
Czech Republic +420 224 91 92 93 
France +33-(0)145-42-59-59 ORFILA 
Slovak Republic +421 (0)2 5477 4166 
 
 
Prepared By :  SHE Department  
Date issued :  15.06.2006  
Version Number :  1.19 
 
 
Numbers quoted in the MSDS are given in the format: 1,000,000 = 1 million and 1,000 = 1 thousand. 0.1 = 1 
tenth and 0.001 = 1 thousandth  
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1. CHEMICAL PRODUCT AND COMPANY IDENTIFICATION  
 
PRODUCT NAME : NALCO 8539  
  
APPLICATION : CORROSION INHIBITOR  
  
COMPANY IDENTIFICATION : NALCO EUROPE B.V. 
 Postbus 627  
 2300 AP Leiden, The Netherlands 
  
EMERGENCY TELEPHONE NUMBER(S) : See section 16, for Emergency Telephone Numbers.  
  
Date issued : 13.03.2006  
Version Number : 1.8 
 
COMPANY CONTACT TELEPHONE NUMBERS.  
 
NALCO EUROPE B.V.  +31 71 5241 100    
NALCO AB (SE)  +46 (0)8-50074000  NALCO ITALIANA S.R.L.(I)  +39 06-542971  
NALCO ANADOLU KIMYA (TR)  +90 216 5743464  NALCO Kft. (HU)  +36 (0)1 471 91 81  
NALCO APPLIED SERVICES OF 
EUROPE BV  


+31 (0)73 6456980  NALCO LIMITED  +44 (0)1606 74488  


NALCO BELGIUM N.V./S.A. (B)  +32 (0)3-450 69 10  NALCO NETHERLANDS B.V.  +31 (0)13-5952200  
NALCO DANMARK A/S  +45-48195800  NALCO NORGE AS (NO)  +47 51 96 36 00  
NALCO DEUTSCHLAND GmbH (D)  +49 (0)69-79340  NALCO ÖSTERREICH Ges.m.b.H. 


(A)  
+ 43(0)1 27026350  


NALCO ESPAÑOLA S.A. (E)  +34 93-4095555  NALCO POLSKA Sp.z.o.o. (PL)  +48 (0)32-3262750  
NALCO FINLAND OY (FI)  +358 (0)9 2517 4700  NALCO PORTUGUESA LDA. (P)  +351 214130996  
NALCO FRANCE SAS  +33 (0)3 20 11 70 00  WYSS WASSERTECHNIK AG (CH)  +41 (0)52 235 38 38  
 
2. COMPOSITION/INFORMATION ON INGREDIENTS  
 
This product is classified as dangerous in accordance with the Preparations Directive 1999/45/EC.   
 


Hazardous Substance(s) EINECS / 
ELINCS NO 


SYMBOL R-PHRASES / 
NOTAS 


% (w/w) 


Potassium Hydroxide  215-181-3  C, Xn R22, R35    0.5 - < 2 
Sodium Nitrite  231-555-9  O, T, N R08, R25, R50    30 -  60 
 
Refer to Section 16 for descriptions of relevant risk phrases and Notas. 
 
3. HAZARDS IDENTIFICATION  
 
HAZARD CLASSIFICATION : 
 
This product is classified as dangerous in accordance with the Preparations Directive 1999/45/EC.   
 
Toxic if swallowed.  Irritating to eyes and skin.  Very toxic to aquatic organisms.   
 
HUMAN HEALTH HAZARDS - ACUTE : 
 
INHALATION : 
Not a likely route of exposure.  No adverse effects expected.   
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SKIN CONTACT : 
Can cause moderate irritation.   
 
EYE CONTACT : 
Can cause moderate irritation.   
 
INGESTION : 
There may be irritation to the gastro-intestinal tract.  Toxic if swallowed.  Ingestion of sodium nitrite can cause 
methemoglobinemia which can lead to cyanosis and possible death.   
 
ENVIRONMENTAL HAZARDS : 
Keep out of waterways.  This product may pose a risk to the aquatic ecosystem if released.   
 
4. FIRST AID MEASURES  
 
INHALATION : 
Remove to fresh air, treat symptomatically.  If symptoms develop, seek medical advice.   
 
SKIN CONTACT : 
Immediately flush with plenty of water for at least 15 minutes.  If symptoms develop, seek medical advice.   
 
EYE CONTACT : 
Immediately flush eye with water for at least 15 minutes while holding eyelids open.  If symptoms develop, seek 
medical advice.   
 
INGESTION : 
Do not induce vomiting without medical advice.  If conscious, washout mouth and give water to drink.  If reflexive 
vomiting occurs, rinse mouth and repeat administration of water.   
 
NOTE TO PHYSICIAN : 
Based on the individual reactions of the patient, the physician's judgement should be used to control symptoms 
and clinical condition.   
 
5. FIRE FIGHTING MEASURES  
 
FLASH POINT : Not applicable  
 
EXTINGUISHING MEDIA : 
Not expected to burn.  Use extinguishing media appropriate for surrounding fire.   
 
FIRE AND EXPLOSION HAZARD : 
Not flammable or combustible.  If product is allowed to dry, the sodium nitrite is an oxidizing agent and can 
initiate the combustion of other materials.  May evolve oxides of nitrogen (NOx) under fire conditions.   
 
SPECIAL PROTECTIVE EQUIPMENT FOR FIRE FIGHTING : 
In case of fire, wear a full face positive-pressure self contained breathing apparatus and protective suit.   
 
6. ACCIDENTAL RELEASE MEASURES  
 
PERSONAL PRECAUTIONS : 
Restrict access to area as appropriate until clean-up operations are complete.  Use personal protective 
equipment recommended in Section 8 (Exposure Controls/Personal Protection).  Stop or reduce any leaks if it is 
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safe to do so.  Ventilate spill area if possible.  Ensure clean-up is conducted by trained personnel only.  Do not 
touch spilled material.  Have emergency equipment (for fires, spills, leaks, etc.) readily available.  Notify 
appropriate government, occupational health and safety and environmental authorities.   
 
METHODS FOR CLEANING UP : 
SMALL SPILLS:  Soak up spill with absorbent material.  Place residues in a suitable, covered, properly labeled 
container.  Wash affected area.  LARGE SPILLS:  Contain liquid using absorbent material, by digging trenches 
or by diking.  Reclaim into recovery or salvage drums or tank truck for proper disposal.   
 
ENVIRONMENTAL PRECAUTIONS : 
Prevent material from entering sewers or waterways.  This product may pose a risk to the aquatic ecosystem if 
released.   
 
7. HANDLING AND STORAGE  
 
HANDLING : 
Do not get in eyes, on skin, on clothing.  Do not take internally.  Use with adequate ventilation.  Do not breathe 
vapors/gases/dust.  Keep the containers closed when not in use.  Have emergency equipment (for fires, spills, 
leaks, etc.) readily available.  Ensure all containers are labelled.  Do not mix with acids.   
 
STORAGE CONDITIONS : 
Store in suitable labelled containers.  Store the containers tightly closed.  Store separately from acids.   
 
SPECIFIC USE(S) : 
CORROSION INHIBITOR  
 
For specific dosages and customized applications please contact your representative. 
 
8. EXPOSURE CONTROLS/PERSONAL PROTECTION  
 
OCCUPATIONAL EXPOSURE LIMITS  
 
Exposure guidelines have not been established for this product.  Available exposure limits for the substance(s) 
are shown below.   
 
Country/Source Substance(s) Category: ppm mg/m3 
__AUSTRIA Potassium Hydroxide  (Inhalable dust) MAK  2 
 
BELGIUM Potassium Hydroxide  STEL  2 
 
DENMARK Potassium Hydroxide  LOFT  2 
 
FINLAND Potassium Hydroxide  HTP 8H  2 
 
FRANCE Potassium Hydroxide  VLE  2 
 
IRELAND Potassium Hydroxide  STEL  2 
 
ITALY Potassium Hydroxide  Ceiling  2 
 
NETHERLANDS Potassium Hydroxide  MAC-C  2 
 
NORWAY Potassium Hydroxide  CEIL  2 
 
SPAIN Potassium Hydroxide  VLA-EC  2 
 
SWEDEN Potassium Hydroxide  (Inhalable dust) NGV  1 
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  TGV  2 
 
SWITZERLAND Potassium Hydroxide  (Inhalable dust) TWA  2 
 
UNITED KINGDOM Potassium Hydroxide  STEL  2 
 
POLAND Potassium Hydroxide  MAC-NDS  0.5 
  MAC-


NDSCh 
 1 


 
HUNGARY Potassium Hydroxide  ÁK  2 
  CK  2 
 
CZECH REPUBLIC Potassium Hydroxide  PEL  1 
  NPK-P  2 
 
CROATIA Potassium Hydroxide  MDK  2 
 
ROMANIA Potassium Hydroxide as NaOH TWA  1 
  STEL  3 
 
SLOVAKIA Potassium Hydroxide  (Aerosol.) TWA  0.5 
 
* A skin notation refers to the potential significant contribution to overall exposure by the cutaneous route, including mucous membranes and 
the eyes. 
 
MONITORING MEASURES : 
A small volume of air is drawn through an absorbant or barrier to trap the substance(s) which can then be 
desorbed or removed and analyzed as referenced below: 
Substance(s) Method Analysis Absorbant 
Potassium Hydroxide  US NIOSH:  7401 Titration  PTFE filter  
 
ENGINEERING MEASURES : 
General ventilation is recommended.  The use of local exhaust ventilation is recommended to control emissions 
near the source.  Laboratory samples should be handled in a fumehood.   Provide mechanical ventilation of 
confined spaces.   
 
PERSONAL PROTECTION  
 
GENERAL ADVICE : 
The use and choice of personal protection equipment is related to the hazard of the product, the workplace and 
the way the product is handled. In general, we recommend as a minimum precaution that safety glasses with 
side-shields and workclothes protecting arms, legs and body be used. In addition any person visiting an area 
where this product is handled should at least wear safety glasses with side-shields.  The applicable European 
standard can be found in EN 166. 
 
RESPIRATORY PROTECTION : 
Where concentrations in air may exceed the limits given in this section, the use of a half face filter mask or air 
supplied breathing apparatus is recommended.  A suitable filter material depends on the amount and type of 
chemicals being handled.  Consider the use of filter type:  A-B-E-K-P  The applicable European standard can be 
found in EN 141, EN 143 and EN 371.  In event of emergency or planned entry into unknown concentrations a 
positive pressure, full-facepiece SCBA should be used.  If respiratory protection is required, institute a complete 
respiratory protection program including selection, fit testing, training, maintenance and inspection.   
 
HAND PROTECTION : 
When handling this product, the use of chemical gauntlets is recommended.  The choice of work glove depends 
on work conditions and what chemicals are handled, but we have positive experience under light handling 
conditions using gloves made from  PVC  Gloves should be replaced immediately if signs of degradation are 
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observed.  Breakthrough time not determined as preparation, consult PPE manufacturers.  The applicable 
European standard can be found in EN 374.   
 
SKIN PROTECTION : 
When handling this product, the use of overalls, a chemical resistant apron and rubber boots is recommended.  
The applicable European standard can be found in EN 345.   
 
EYE PROTECTION : 
When handling this product, the use of splash chemical goggles is recommended.  The applicable European 
standard can be found in EN 166.   
 
HYGIENE RECOMMENDATIONS : 
Use good work and personal hygiene practices to avoid exposure.  Keep an eye wash fountain available.  Keep 
a safety shower available.  If clothing is contaminated, remove clothing and thoroughly wash the affected area.  
Launder contaminated clothing before reuse.  Always wash thoroughly after handling chemicals. When handling 
this product never eat, drink or smoke.   
 
ENVIRONMENTAL EXPOSURE CONTROL PRECAUTIONS : 
Consider the provision of containment around storage vessels.   
 
9. PHYSICAL AND CHEMICAL PROPERTIES  
 
PHYSICAL STATE Liquid 
 
APPEARANCE Red  
 
ODOR Slight 
 
FLASH POINT : Not applicable  
SPECIFIC GRAVITY 1.31 (25 °C)   
SOLUBILITY IN WATER Complete   
pH  (100 %) 13.5   
VISCOSITY Calculated 5 cps (20 °C)   
MELTING POINT -8 °C   
BOILING POINT 100 °C    
VAPOR PRESSURE Same as water  
 
Note: These physical properties are typical values for this product and are subject to change. 
 
10. STABILITY AND REACTIVITY  
 
STABILITY : 
Stable under normal conditions.   
 
HAZARDOUS POLYMERIZATION : 
Hazardous polymerization will not occur.   
 
CONDITIONS TO AVOID : 
None known   
 
MATERIALS TO AVOID : 
Strong acids, Contact with strong acids (e.g. sulfuric, phosphoric, nitric, hydrochloric, chromic, sulfonic) may 
generate heat, splattering or boiling and toxic vapors., Contact with reducing agents (e.g. hydrazine, sulfites, 
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sulfide, aluminum or magnesium dust) may generate heat, fires, explosions and toxic vapors., Do not mix with 
amines.  Sodium nitrite can react with certain amines to produce N-nitrosamines, many of which are cancer-
causing agents to laboratory animals. 
 
HAZARDOUS DECOMPOSITION PRODUCTS : 
Under fire conditions: Oxides of nitrogen 
 
11. TOXICOLOGICAL INFORMATION  
 
The following results are for the hazardous components.   
 
SENSITIZATION : 
This product is not expected to be a sensitizer.   
 
CARCINOGENICITY : 
None of the substances in this product are listed as carcinogens by the International Agency for Research on 
Cancer (IARC), the National Toxicology Program (NTP) or the American Conference of Governmental Industrial 
Hygienists (ACGIH).   
  
For additional information on the hazard of the preparation, please consult section 3 and 12. 
 
12. ECOLOGICAL INFORMATION  
 
ECOTOXICOLOGICAL EFFECTS : 
 
The following values are estimated based on known component toxicity.   
 
ACUTE FISH RESULTS : 
Species Exposure LC50 Method Test Descriptor 
Fish 96 hrs 6.1 mg/l  Product (estimated)  
 
 
ACUTE INVERTEBRATE RESULTS : 
Species Exposure LC50 EC50 Method Test Descriptor 
Crustacean 48 hrs 25.7 mg/l   Product (estimated)  
 
 
MOBILITY : 
The environmental fate was estimated using a level III fugacity model embedded in the EPI (estimation program 
interface) Suite TM , provided by the US EPA. The model assumes a steady state condition between the total 
input and output. The level III model does not require equilibrium between the defined media. The information 
provided is intended to give the user a general estimate of the environmental fate of this product under the 
defined conditions of the models. If released into the environment this material is expected to distribute to the air, 
water and soil/sediment in the approximate respective percentages; 
 


Air Water Soil/Sediment 
<5% 30 - 50% 50 - 70% 


 
The portion in water is expected to be soluble or dispersible. 
 
PERSISTENCY AND DEGRADATION : 
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The organic portion of this preparation is expected to be readily biodegradable.   
 
BIOACCUMULATION POTENTIAL  
This preparation or material is not expected to bioaccumulate.   
 
13. DISPOSAL CONSIDERATIONS  
 
If this preparation becomes a waste, the final user must define and assign the appropriate European Waste 
Catalogue code.  Use only authorized contractors.  Ensure compliance with EC, national and local regulations. 
 
Dispose of wastes in an approved incinerator or waste treatment/disposal site, in accordance with all applicable 
regulations. Do not dispose of wastes in local sewer or with normal garbage.  This product will generate an ash if 
burned.  It can be burned directly in appropriate equipment.  This product is NOT suitable for disposal via 
municipal sewers, drains, natural streams or rivers.   
 
Empty drums should be taken for recycling, recovery, or disposal through a suitably qualified or  licensed 
contractor.   
 
EUROPE WASTE CODE : 
16 03 03* - OFF SPECIFICATION BATCHES AND UNUSED PRODUCTS -  Inorganic wastes containing 
dangerous substances. If this product is used in any further processes, the final user must redefine and assign 
the most appropriate European Waste Catalogue Code.   
 
NATIONAL REGULATIONS AUSTRIA : 
Waste Code :52725   
 
14. TRANSPORT INFORMATION  
 
The information in this section is for reference only and should not take the place of a shipping paper (bill of 
lading) specific to an order.  Please note that the proper Shipping Name / Hazard Class may vary by packaging, 
properties, and mode of transportation.  Typical Proper Shipping Names for this product are as follows.  
 
LAND TRANSPORT  


Proper Shipping Name : CORROSIVE LIQUID, TOXIC, N.O.S  
Technical Name(s) : Potassium Hydroxide, Sodium Nitrite 
UN/ID No : UN 2922  
Hazard Class - Primary : 8 
Hazard Class - Secondary : 6.1  
Packing Group : III  
ADR/RID H.I.n. : 86 
CLASSIFICATION CODE : CT1 


 
AIR TRANSPORT (ICAO/IATA)  


Proper Shipping Name : CORROSIVE LIQUID, TOXIC, N.O.S  
Technical Name(s) : Potassium Hydroxide, Sodium Nitrite 
UN/ID No : UN 2922  
Hazard Class - Primary : 8 
Hazard Class - Secondary : 6.1  
Packing Group : III  
IATA Cargo Packing Instructions : 820  
IATA Cargo Aircraft Limit : 60 L  (Max net quantity per package)  
IATA Passenger Packing Instructions : Y818 / 818  
IATA Passenger Aircraft Limit : 1 L / 5 L  
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MARINE TRANSPORT (IMDG/IMO)  


Proper Shipping Name : CORROSIVE LIQUID, TOXIC, N.O.S  
Technical Name(s) : Potassium Hydroxide, Sodium Nitrite 
UN/ID No : UN 2922  
Hazard Class - Primary : 8 
Hazard Class - Secondary : 6.1  
Packing Group : III  


 
OTHER APPLICABLE INFORMATION 


CEFIC TREMCARD REFERENCE : 80GCT1-II+III 
EMERGENCY ACTION CODE : 2X 


 
15. REGULATORY INFORMATION  
 
CLASSIFICATION AND LABELLING : 
 
GOVERNING DIRECTIVE(S): Dangerous Substances Directive 67/548/EEC and Dangerous Preparations 
Directive 1999/45/EC. 
 
HAZARD SYMBOLS 
 


  


  


TOXIC  DANGEROUS FOR THE 
ENVIRONMENT  


  


 
Contains:..Sodium Nitrite  
 
RISK PHRASES  
R25 - Toxic if swallowed. 
R36/38 - Irritating to eyes and skin. 
R50 - Very toxic to aquatic organisms. 
 
SAFETY PHRASES  
S24/25 - Avoid contact with skin and eyes. 
S26 - In case of contact with eyes, rinse immediately with plenty of water and seek medical advice. 
S28 - After contact with skin, wash immediately with plenty of water. 
S36/37/39 - Wear suitable protective clothing, gloves and eye/face protection. 
S45 - In case of accident or if you feel unwell, seek medical advice immediately (show the label where possible). 
S61 - Avoid release to the environment. Refer to special instructions/Safety Data sheets. 
 
 
NATIONAL REGULATIONS FRANCE  
Table of occupational diseases, Article L461-4. Social Security Code- Decree 11/2/2003:  Not-applicable.  
Classified Industrial Sites (ICPE):  Relevant.   Headings:  1131-2, 1172  
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NATIONAL REGULATIONS GERMANY  
WGK 2 (Annex 4)  
 
 
NATIONAL REGULATIONS HOLLAND  
ABM RESULT  
ABM RESULT Substance(s) % (w/w) 
5 B     
 
 
 
NATIONAL REGULATIONS SWITZERLAND  
BAGT-Nr: 642042  
Toxic class: 2  
 
PRODUCT REGISTRATION NUMBER  
 Norway  050736  
 
 
 
INTERNATIONAL CHEMICAL CONTROL LAWS  
 
UNITED STATES  
The substances in this preparation are included on or exempted from the TSCA 8(b)  Inventory (40 CFR 710) 
 
CANADA : 
The substance(s) in this preparation are included in or exempted from the Domestic Substance List (DSL).  
 
EUROPE  
The substances in this preparation have been reviewed for compliance with the EINECS or ELINCS inventories.   
 
 
16. OTHER INFORMATION  
 
LIST OF RELEVANT R-PHRASES AND NOTAS IN SECTION 2 
R22 - Harmful if swallowed. 
R25 - Toxic if swallowed. 
R35 - Causes severe burns. 
R50 - Very toxic to aquatic organisms. 
 - REVISED INFORMATION: section(s): 
 - 5 
 
This product material safety data sheet provides health and safety information.  The product is to be used in 
applications consistent with our product literature.  Individuals handling this product should be informed of the 
recommended safety precautions and should have access to this information.  For any other uses, exposures 
should be evaluated so that appropriate handling practices and training programs can be established to insure 
safe workplace operations.  Please consult your local sales representative for any further information.  
 
EMERGENCY TELEPHONE NUMBER(S)  
 
Trans-European +32-(0)3-575-5555 
Belgium / Luxembourg +32-(0)3-575-0330 
Czech Republic +420-602-669421 
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Denmark +47-22-33-69-99 
Finland +358-(0)9-4711 
France / French Switzerland +33-(0)6-11-07-32-81 
Germany / Austria / German Switzerland +49-(0)6232-130128 
Hungary +36-30-9-506-447 
Italy / Italian Switzerland +39-333-210-7947 
The Netherlands +32-(0)3-575-0330 
Norway +47-22-33-69-99 
Poland +48-(0)601-66-2626 
Portugal +351-91-911-1399 
Russia / Belarus +7-812-449-0474 
Saudi Arabia  +966-(3)847-1515  
Slovak Republic +421-(0)905-585-938 
Spain +34-977-551577 
Sweden +47-22-33-69-99 
UAE +44-(0)7071-223-738 
UK and Republic of Ireland +44-(0)7071-223-738 
Nalfleet International +32-(0)3-575-5555 
 
POISON CONTROL CENTER TELEPHONE NUMBERS  
 
Belgium +32-70-245245 
Czech Republic +420 224 91 92 93 
France +33-(0)145-42-59-59 ORFILA 
Slovak Republic +421 (0)2 5477 4166 
 
 
Prepared By :  SHE Department  
Date issued :  13.03.2006  
Version Number :  1.8 
 
 
Numbers quoted in the MSDS are given in the format: 1,000,000 = 1 million and 1,000 = 1 thousand  
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E.1. Wind Roses for Riyadh Airport 2005 to 2009 
 


WIND ROSE FOR 2005 
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WIND ROSE FOR 2007 
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E.2. IPP Operating Conditions and Typical Operating Profile 
 
Dispatch Assumptions for Riyadh PP11 IPP used to develop the Typical Annual Operating Profile 


Unit RSC  OP1 OP2.1 OP2.2 OP3 OP4.1 OP5 OP6 OP4.2


Ambient air Temp °C 40 40 35 35 30 20 10 40 20


Relative humidity % 30 30 30 30 35 35 40 30 35


Season Summer Summer Winter Winter Winter Winter Summer Winter


Fuel ‐ NG NG NG NG NG NG NG ASL ASL


Net power capacity export % ‐ 100 80 80 65 50 30 100 50


Annual  operation hours h/year ‐ 1400 2032 68 2770 1950 300 240 ‐‐


No. of Turbines  Operating (Group 1/Group 2) 4/3 3/3 3/3 3/2 4/0 3/0 4/3 2/2


90 90 40100
Maximum allowable Operation of each GT in relation to 


max. GT output
% ‐ 100 95 95 90


Parameter
Operation points


 
NOTES: 
Scenario Point 9 represents abnormal or emergency operating conditions that can occur at anytime.  Scenario 3 of the modelling addresses potential impacts during these conditions. 
RSC – Reference Site Conditions 
NG – Natural Gas 
ASL – Arabian Super Light fuel oil 


 


Annual Operating Profile developed from assumed dispatch for Riyadh PP11 IPP  


Operating Point


1 7
2.1 6 6
2.2 6
3 5 5


4 4 4


5 3


Winter
January February March April July August September October November DecemberMay June


Winter Summer


 
NOTE: 
The figures adjacent to the coloured bars showing operational period refer to the number of turbines operating for each operating point.  Operating Point 6 is not included in the operating profile, as these 
operating conditions represent an abnormal situation that could occur at any time during a year.







 


 


E.3. Dispersion Model Input Parameters used in the Assessment 
 
MODEL INPUT PARAMETERS 


 The flow and emission data for Operating Point 1 were used for Maximum Operating Conditions (Scenario 1) 


 The flow and emission data for OPs 1 to 5 were used according to the annual operating profile shown in Appendix 2 (Scenario 2). 


 The flow and emissions data for OP6 were used for the Maximum Operating Conditions, ASL-fired (Scenario 3) 


 EPP – Early Power Period:  Operation of the 4 GTs in Group 1 in Open Cycle mode covering the period 1st May to 30th September (Scenario 4). 


 EOP – Early Operation Period: operation of the 3 GTs in Group 2 in Combined Cycle mode between ICOD and PCOD covering the period 15th October to 19th 
March (following year).  These operating conditions were not modelled due to having lesser impact than the other scenarios modelled. 


Group 1 EPP EOP OP1 OP2 OP3 OP4 OP5 OP6 OP4 ASL
Operating Unit 4 4 3 3 4 3 4 2
Emission (per Stack)


Oxygen content (% at actual stack condition) 11.98 11.02 11.37 11.40 12.35 12.60 10.64 11.14 % vol
Water content (% at actual stack condition) 10.29 11.11 9.75 9.55 8.18 7.68 12.91 11.40 % vol
Flue Gas exhaust Temperaturs (°C) 615 183 167 165 188 171 201 164 °C
Flue Gas exhaust flow (t/h) 1417.00 1421.35 1379.35 1383.25 1425.97 1221.20 1466.00 1253.40 t/h
Flue Gas specific volume (Am3/kg) 2.58 1.33 1.28 1.27 1.33 1.28 1.38 1.27
Flue Gas exhaust flow (Am3/s) 1016.23 524.40 488.52 487.29 526.58 433.63 562.37 442.17
Normalized Exhaust flow rate (Nm3/s)(*) 358.46 402.18 384.90 386.30 361.54 302.54 415.13 344.29


Exhaust efflux velocity (m/s); 39.09 19.85 18.49 18.44 19.93 16.41 21.29 16.74


Internal stack diameter (m) (**) 5.75 5.80 5.80 5.80 5.80 5.80 5.80 5.80


Stack height (m)  (**) 40.00 60.00 60.00 60.00 60.00 60.00 60.00 60.00


NOx emission (***) 10.31 10.36 10.42 10.40 9.25 9.00 42.00 42.00 ppmvd @15%O2


SO2 emission (***) 1.92 2.15 2.06 2.07 1.94 1.62 48.40 40.74 kg/hr


PM10 emission (***) 4.97 4.98 4.99 4.98 4.23 4.10 8.00 8.00 kg/hr


CO emission (***) 9.9 9.94 9.98 9.97 9.17 9.00 20.00 20.00 ppmvd @15%O2


Notes:


(*). Reference conditions: 273 K, 1013 mbar, dry gas, 15% oxygen


(**). EPP is set for Early Power Period and coresponds to the operation of the 4 GT of Group 1 in Open cycle, hence stack conditions are different


(***). Please also indicate the reference conditions for the emission


- Information only, to be revised as per detail engineering.
- PM10 front-half filterable only.  







 


 


Group 2 EPP EOP OP1 OP2 OP3 OP4 OP5 OP6 OP4 ASL


Operating Unit 3 3 3 2 3 2


Emission (per Stack)


Oxygen content (% at actual stack condition) 9.68 9.68 10.81 11.50 10.64 10.89 % vol
Water content (% at actual stack condition) 12.27 12.27 10.18 9.47 12.91 12.66 % vol
Flue Gas exhaust Temperaturs (°C) 160 160 161 156 190 160 °C
Flue Gas exhaust flow (t/h) 1427.52 1427.52 1381.57 1382.90 1466.00 1021.80 t/h
Flue Gas specific volume (Am3/kg) 1.26 1.26 1.26 1.24 1.35 1.26
Flue Gas exhaust flow (Am3/s) 501.30 501.30 483.05 477.10 549.30 357.63
Normalized Exhaust flow rate (Nm3/s)(*) 463.68 463.68 410.07 381.87 415.11 281.54


Exhaust efflux velocity (m/s); 18.97 18.97 18.28 18.06 20.79 13.54


Internal stack diameter (m) (**) 5.80 5.80 5.80 5.80 5.80 5.80


Stack height (m)  (**) 60.00 60.00 60.00 60.00 60.00 60.00


NOx emission (***) 11.86 11.86 10.96 10.33 42.00 42.00 ppmvd @15%O2


SO2 emission (***) 2.48 2.48 2.18 2.04 48.40 33.30 kg/hr


PM10 emission (***) 6.26 6.26 5.44 4.91 8.00 8.00 kg/hr


CO emission (***) 10.99 10.99 10.34 9.93 20.00 20.00 ppmvd @15%O2


Notes:


(*). Reference conditions: 273 K, 1013 mbar, dry gas, 15% oxygen


(**). EPP is set for Early Power Period and coresponds to the operation of the 4 GT of Group 1 in Open cycle, hence stack conditions are different


(***). Please also indicate the reference conditions for the emission


- Information only, to be revised as per detail engineering.
- PM10 front-half filterable only.  


 


 







 


Pollutant Emissions Rates (per turbine) 


Group 1 Gas Turbines and HRSG EPP EOP OP1 OP2 OP3 OP4 OP5 OP6 ASL OP4 ASL


NOx emission 7.59 8.56 8.24 8.26 6.87 5.59 35.81 29.70


SO2 emission 0.53 0.60 0.57 0.57 0.54 0.45 13.44 11.32


PM10 emission 1.38 1.38 1.39 1.38 1.18 1.14 2.22 2.22


CO emission 3.18 3.57 3.43 3.44 2.96 2.43 7.42 6.15


Group 2 Gas Turbines and HRSG EPP EOP OP1 OP2 OP3 OP4 OP5 OP6 OP4 ASL


NOx emission 11.30 11.30 9.23 8.11 35.81 24.29


SO2 emission 0.69 0.69 0.61 0.57 13.44 9.25


PM10 emission 1.74 1.74 1.51 1.36 2.22 2.22


CO emission 4.55 4.55 3.79 3.39 7.42 5.03  


Note: EOP conditions were not modelled due to being of limited duration and of lesser impact than the other scenarios 
modelled 


Buildings and structures included in the model 


The location and dimensions of the buildings included in the model are given in the table below.  The coordinates shown 
in the table represent the location of the southwest corner of each building. 


Easting Northing


GT & ST Gp 1 Building (low) 563433.5 2741145.5 12 16.4 223 353


GT & ST Gp 1 Building (high) 563449.8 2741147.5 26 24.5 223 353


GT & ST Gp 2 Building (high) 563403.6 2741389.3 12 16.4 169 353
GT & ST Gp 2 Building (low) 563420.0 2741391.3 26 24.5 169 353


Central Control Room 563537.4 2741333.1 15.7 30 50 353
Demin water treatment building 563651.7 2741471.9 10 78 42 353
Administration Building 563670.1 2741335.2 12.8 42 14 353


Coordinates
Building Height (m) Width(m) Length (m) Angle (deg)


 


For the purposes of the modelling, the gas and steam turbine buildings were divided into two sections lengthways based 
on the height of the section.  This was required to represent the stepped shape of the turbine halls in the model.  A 3-D 
representation of the proposed IPP in the dispersion model is shown in the figure below.  The view is looking toward the 
northwest, with the purple dots representing regularly spaced boundary receptors (1.8m high). 


 


 







 


 


3-Dimensional View of the Proposed Riyadh PP11 IPP (towards the northwest) 


 


 







 


E. 4. Meteorological Data Screening Modelling 
 
Maximum Predicted NO2 Concentrations (µg/m3) 


Riyadh IPP - (7 x Turbines 100% load)


2005 Easting Northing


Max. 1-hr mean 136.93 18 July 2005 14:00:00 563400 2741100


Max. 24-hr mean 70.60 26 December 2005 00:00:00 563400 2741100


Annual Mean 7.54 563400 2741100


2006


Max. 1-hr mean 140.50 13 June 2006 14:00:00 563400 2741100


Max. 24-hr mean 62.16 17 February 2006 00:00:00 563400 2741100


Annual Mean 6.92 563400 2741100


2007


Max. 1-hr mean 135.40 07 September 2007 14:00:00 563400 2741100


Max. 24-hr mean 72.97 11 June 2007 00:00:00 563400 2741100


Annual Mean 8.12 563400 2741100


2008


Max. 1-hr mean 143.04 17 April 2008 22:00:00 563400 2741100


Max. 24-hr mean 91.02 20 February 2008 00:00:00 563400 2741100


Annual Mean 9.73 563400 2741100


2009


Max. 1-hr mean 137.82 28 November 2009 19:00:00 563400 2741100


Max. 24-hr mean 91.65 02 January 2009 00:00:00 563400 2741100


Annual Mean 7.56 563400 2741100


UTM Grid RefConcentration 


(µg/m 3 )
Date Time


 
 
 
 


 







 
Highest Predicted NO2 Concentrations (µg/m3) – Sensitive Receptor Locations 


Riyadh P11 IPP Emissions (7 x Turbines 100% load)


2005 2006 2007 2008 2009 2005 2006 2007 2008 2009 2005 2006 2007 2008 2009


Perm Accom SW cnr 0.76 0.70 0.57 0.53 0.42 18.76 21.30 18.90 21.62 26.33 4.53 4.60 4.27 6.18 3.63


Perm Accom SE cnr 0.75 0.69 0.59 0.54 0.44 17.98 21.64 21.10 19.46 22.34 4.77 4.61 4.32 5.89 3.87


Perm Accom NE cnr 0.46 0.48 0.44 0.38 0.34 16.29 13.03 13.67 13.66 20.54 3.19 3.70 3.53 2.72 2.94


Perm Accom NW cnr 0.43 0.43 0.39 0.35 0.30 21.84 12.89 13.47 12.66 15.77 2.98 3.55 3.00 3.06 2.46


Social Building SW cnr 0.28 0.27 0.24 0.23 0.18 15.25 16.15 15.67 18.24 20.07 2.80 2.61 1.99 4.51 1.86


Social Building SE cnr 0.29 0.28 0.24 0.23 0.18 18.39 15.16 15.32 18.17 16.87 2.51 2.73 1.87 4.31 1.65


Social Building NE cnr 0.27 0.26 0.23 0.22 0.17 17.78 12.60 12.18 14.76 12.20 2.60 2.52 1.74 3.39 1.53


Social Building NW cnr 0.25 0.24 0.22 0.21 0.16 15.53 14.70 13.35 15.81 15.13 2.67 2.40 1.86 3.74 1.51


Admin Buildings SW cnr 0.36 0.34 0.30 0.29 0.23 25.32 16.53 16.96 20.15 16.86 2.89 3.20 2.29 4.79 2.21


Admin Buliding SE cnr 0.41 0.41 0.36 0.33 0.29 22.13 14.77 13.36 13.84 22.72 2.64 3.51 2.82 2.77 2.67


Admin Building NE cnr 0.40 0.39 0.36 0.32 0.28 18.72 15.16 11.81 13.54 23.39 2.60 3.36 2.82 2.80 2.77


Admin Building NW cnr 0.34 0.33 0.30 0.28 0.23 23.60 13.74 15.94 16.44 15.52 2.98 3.05 2.09 3.89 2.05


Quarry 0.02 0.02 0.02 0.01 0.01 2.99 2.80 2.81 2.99 2.05 0.37 0.32 0.26 0.39 0.14


Goat Farming 0.01 0.02 0.02 0.01 0.01 2.47 2.46 3.00 2.97 2.58 0.39 0.24 0.21 0.38 0.16


Grain Silos 0.02 0.02 0.02 0.02 0.02 3.32 3.24 3.22 2.15 3.33 0.40 0.37 0.27 0.25 0.20


Aramco Pumping Station 0.01 0.01 0.01 0.01 0.01 2.24 2.34 2.84 3.14 2.37 0.33 0.24 0.19 0.37 0.17


Wheat/Fodder Fields 0.02 0.03 0.02 0.02 0.02 2.24 3.55 2.92 4.18 1.99 0.31 0.60 0.33 0.28 0.24


Air Quality Standard


NOTE: The figures in bold represent the highest predicted concentration at that receptor over the five years.


24-Hour Maximum
Sensitive Receptor


Annual Maximum 1-Hour Maximum


150100 660


 


 


 







 
 


Social & Environmental Assessment 


12361119 


Riyadh Independent Power Project 


Kingdom of Saudi Arabia
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F.1. Modelling Results – Maximum Operating Conditions (Scenario 1) 
 


Predicted Ground Level Pollutant Concentrations for Maximum Operating Conditions (Gas-fired) 


NO2 Concentrations (µg/m3) SO2 Concentrations (µg/m3)


Annual Mean 1-Hour Mean 24-Hour Mean Annual Mean 1-Hour Mean 24-Hour Mean 1-Hour Mean 8-Hour Mean Annual Mean 24-Hour Mean


563400.0 2741100.0 7.54 136.93 70.60 0.47 10.45 4.36 68.92 40.09 1.17 10.91


1 Permament Accom SW cnr 563768.1 2741155.5 0.76 18.76 4.53 0.05 1.43 0.29 9.44 3.88 0.12 0.71


2 Permanm Accom SE cnr 563800.7 2741161.7 0.75 17.98 4.77 0.05 1.38 0.30 9.06 4.32 0.12 0.74


3 Permanent Accom NE cnr 563782.4 2741304.5 0.46 16.29 3.19 0.03 1.24 0.21 8.20 3.90 0.07 0.50


4 Permanent Accom NW cnr 563747.7 2741298.4 0.43 21.84 2.98 0.03 1.67 0.19 10.99 3.61 0.07 0.47


5 Social Building SW cnr 563641.5 2741327.0 0.28 15.25 2.80 0.02 1.16 0.19 7.68 2.45 0.04 0.45


6 Social Building SE cnr 563657.9 2741331.1 0.29 18.39 2.51 0.02 1.40 0.17 9.26 2.26 0.05 0.40


7 Social Building NE cnr 563655.8 2741351.5 0.27 17.78 2.60 0.02 1.36 0.18 8.95 2.35 0.04 0.42


8 Social Building NW cnr 563639.5 2741349.4 0.25 15.53 2.67 0.02 1.19 0.18 7.82 2.31 0.04 0.43


9 Admin Buildings SW cnr 563670.1 2741335.2 0.36 25.32 2.89 0.02 1.93 0.20 12.74 2.63 0.06 0.46


10 Admin Buliding SE cnr 563715.0 2741339.2 0.41 22.13 2.64 0.03 1.69 0.17 11.14 3.21 0.06 0.41


11 Admin Building NE cnr 563713.0 2741353.5 0.40 18.72 2.60 0.03 1.64 0.17 9.76 3.08 0.06 0.41


12 Admin Building NW cnr 563670.1 2741349.4 0.34 23.60 2.98 0.02 1.80 0.21 11.88 2.77 0.05 0.48


13 Quarry 579650.0 2742930.0 0.02 3.74 0.37 0.00 0.24 0.02 1.53 0.26 0.00 0.06


14 Goat Farming 583130.0 2742220.0 0.01 3.08 0.39 0.00 0.20 0.03 1.26 0.32 0.00 0.06


15 Grain Silos 576290.0 2740520.0 0.02 4.16 0.40 0.00 0.27 0.03 1.70 0.46 0.00 0.06


16 Aramco Pumping Station 584480.0 2742840.0 0.01 2.80 0.33 0.00 0.18 0.02 1.15 0.22 0.00 0.05


17 Wheat/Fodder Fields 572955.0 2738800.0 0.02 2.81 0.31 0.00 0.18 0.02 1.15 0.32 0.00 0.05


100 660 150 80 730 365 40000 10000 80 150Air Quality Standard


Receptor
PM10 Concentrations (µg/m3)


X Coord Y Coord
CO Concentrations (µg/m3)


Maximum Off-site


Maximum Receptors


 


 


 







 


F.2. Modelling Results – Typical Annual Operating Profile (Scenario 2) 
 


Predicted Ground Level NO2 Concentrations for Annual Operating Profile (Gas-fired) 


NO2 Concentrations (µg/m3)


Annual Mean 1-Hour Mean 24-Hour Mean


563400.0 2741100.0 4.51 136.93 42.52


Maximum Receptors


1 Permament Accom SW cnr 563768.1 2741155.5 0.56 15.01 4.53


2 Permanm Accom SE cnr 563800.7 2741161.7 0.55 15.03 4.77


3 Permanent Accom NE cnr 563782.4 2741304.5 0.35 13.74 3.18


4 Permanent Accom NW cnr 563747.7 2741298.4 0.32 18.41 2.98


5 Social Building SW cnr 563641.5 2741327.0 0.22 13.16 2.87


6 Social Building SE cnr 563657.9 2741331.1 0.22 15.59 2.59


7 Social Building NE cnr 563655.8 2741351.5 0.22 15.09 2.71


8 Social Building NW cnr 563639.5 2741349.4 0.20 13.21 2.77


9 Admin Buildings SW cnr 563670.1 2741335.2 0.28 21.35 2.97


10 Admin Buliding SE cnr 563715.0 2741339.2 0.32 18.60 2.64


11 Admin Building NE cnr 563713.0 2741353.5 0.31 15.34 2.61


12 Admin Building NW cnr 563670.1 2741349.4 0.28 19.91 3.08


13 Quarry 579650.0 2742930.0 0.01 3.74 0.30


14 Goat Farming 583130.0 2742220.0 0.01 2.52 0.31


15 Grain Silos 576290.0 2740520.0 0.02 3.56 0.33


16 Aramco Pumping Station 584480.0 2742840.0 0.01 2.80 0.26


17 Wheat/Fodder Fields 572955.0 2738800.0 0.02 2.19 0.31


100 660 150Air Quality Standard


X Coord Y CoordReceptor


Maximum Off-site


 


 


 







 


F.3. Modelling Results – ASL-Fired Operation Conditions (Scenario 3 and 3A) 
 
Predicted Ground Level Pollutant Concentrations for Maximum Operating Conditions (ASL-fired) 


PM10 Concentrations 
(µg/m3)


1-Hour Mean 24-Hour Mean 1-Hour Mean 24-Hour Mean 1-Hour Mean 8-Hour Mean 24-Hour Mean


563400.0 2741100.0 409.14 203.57 191.95 76.40 105.97 60.59 12.62


1 Permament Accom SW cnr 563768.1 2741155.5 46.94 14.13 22.02 5.30 12.16 6.40 0.88


2 Permanm Accom SE cnr 563800.7 2741161.7 49.35 14.43 23.15 5.41 12.78 7.08 0.89


3 Permanent Accom NE cnr 563782.4 2741304.5 46.27 10.26 21.71 3.85 11.98 6.14 0.64


4 Permanent Accom NW cnr 563747.7 2741298.4 61.77 9.12 28.98 3.42 16.00 5.66 0.57


5 Social Building SW cnr 563641.5 2741327.0 41.60 9.71 19.52 3.65 10.78 4.52 0.60


6 Social Building SE cnr 563657.9 2741331.1 51.73 8.69 24.27 3.26 13.40 4.13 0.54


7 Social Building NE cnr 563655.8 2741351.5 50.26 9.24 23.58 3.47 13.02 4.33 0.57


8 Social Building NW cnr 563639.5 2741349.4 43.65 9.47 20.48 3.55 11.31 4.26 0.59


9 Admin Buildings SW cnr 563670.1 2741335.2 71.99 10.04 33.77 3.77 18.65 4.85 0.62


10 Admin Buliding SE cnr 563715.0 2741339.2 67.33 8.53 31.59 3.20 17.44 4.87 0.53


11 Admin Building NE cnr 563713.0 2741353.5 69.34 8.41 32.53 3.16 17.96 4.63 0.52


12 Admin Building NW cnr 563670.1 2741349.4 67.42 10.54 31.63 3.95 17.46 5.11 0.65


13 Quarry 579650.0 2742930.0 12.23 1.22 4.59 0.46 2.54 0.42 0.08


14 Goat Farming 583130.0 2742220.0 10.38 1.31 3.90 0.49 2.15 0.49 0.08


15 Grain Silos 576290.0 2740520.0 13.57 1.29 5.09 0.48 2.81 0.71 0.08


16 Aramco Pumping Station 584480.0 2742840.0 9.43 1.13 3.54 0.42 1.95 0.37 0.07


17 Wheat/Fodder Fields 572955.0 2738800.0 9.55 1.11 3.58 0.42 1.98 0.58 0.07


660 150 730 365 29800 10000 150


Maximum Off-site


Receptor


Air Quality Standard


Y Coord


Maximum Receptors


SO2 Concentrations (µg/m3) CO Concentrations (µg/m3)NO2 Concentrations (µg/m 3)
X Coord


 


 







 


 


Predicted Ground Level NO2 Concentrations for Winter Operating Conditions (ASL-fired, December/January only) 


1-Hour Mean 24-Hour Mean


563400.0 2741100.0 246.76 161.24


1 Permament Accom SW cnr 563768.1 2741155.5 22.80 6.11


2 Permanm Accom SE cnr 563800.7 2741161.7 24.96 6.69


3 Permanent Accom NE cnr 563782.4 2741304.5 30.83 4.74


4 Permanent Accom NW cnr 563747.7 2741298.4 38.41 4.22


5 Social Building SW cnr 563641.5 2741327.0 36.26 4.70


6 Social Building SE cnr 563657.9 2741331.1 46.14 5.16


7 Social Building NE cnr 563655.8 2741351.5 39.81 5.98


8 Social Building NW cnr 563639.5 2741349.4 36.44 5.45


9 Admin Buildings SW cnr 563670.1 2741335.2 64.23 7.24


10 Admin Buliding SE cnr 563715.0 2741339.2 79.31 7.41


11 Admin Building NE cnr 563713.0 2741353.5 80.08 7.90


12 Admin Building NW cnr 563670.1 2741349.4 59.14 7.89


13 Quarry 579650.0 2742930.0 1.27 0.10


14 Goat Farming 583130.0 2742220.0 1.18 0.09


15 Grain Silos 576290.0 2740520.0 1.44 0.18032


16 Aramco Pumping Station 584480.0 2742840.0 1.09 0.08122


17 Wheat/Fodder Fields 572955.0 2738800.0 2.11 0.41604


660 150Air Quality Standard


Maximum Receptors


Receptor X Coord Y Coord
NO2 Concentrations (µg/m 3)


Maximum Off-site


 


 







 


F.4. Modelling Results – Early Power Period (EPP) (Scenario 4) 
 
Predicted NO2 Concentrations for Early Power Period (EPP) 


1-Hour Mean 24-Hour Mean 1-Hour Mean 24-Hour Mean


563400.0 2741100.0 70.00 15.88 285.16 64.71


Maximum Receptors


1 Permament Accom SW cnr 563768.1 2741155.5 9.29 1.02 37.84 4.15


2 Permanm Accom SE cnr 563800.7 2741161.7 8.99 0.93 36.64 3.79


3 Permanent Accom NE cnr 563782.4 2741304.5 2.96 0.80 ired 3.25


4 Permanent Accom NW cnr 563747.7 2741298.4 3.05 0.74 12.44 3.03


5 Social Building SW cnr 563641.5 2741327.0 6.57 0.50 26.77 2.02


6 Social Building SE cnr 563657.9 2741331.1 5.04 0.53 20.54 2.15


7 Social Building NE cnr 563655.8 2741351.5 7.60 0.55 30.97 2.23


8 Social Building NW cnr 563639.5 2741349.4 9.78 0.69 39.86 2.80


9 Admin Buildings SW cnr 563670.1 2741335.2 4.46 0.60 18.15 2.44


10 Admin Buliding SE cnr 563715.0 2741339.2 3.01 0.75 12.27 3.06


11 Admin Building NE cnr 563713.0 2741353.5 3.03 0.75 12.32 3.07


12 Admin Building NW cnr 563670.1 2741349.4 5.89 0.61 23.98 2.49


13 Quarry 579650.0 2742930.0 0.66 0.05 2.71 0.22


14 Goat Farming 583130.0 2742220.0 0.66 0.05 2.68 0.22


15 Grain Silos 576290.0 2740520.0 0.90 0.09 3.66 0.36


16 Aramco Pumping Station 584480.0 2742840.0 0.63 0.05 2.58 0.19


17 Wheat/Fodder Fields 572955.0 2738800.0 0.76 0.11 3.09 0.44


660 150 660 150


ASL-FiredGas-Fired


Maximum Off-site


Receptor X Coord Y Coord
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Appendix G Air Quality Modelling Figures 
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Maximum Operating Conditions (Scenario 1)
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KEY:


Site Boundary


2.5km 5.0km0


NO
2
 Concentrations (µg/m3)


NOTE:


Concentrations shown are process contribution only,


no background concentration had been included.


Site boundary shown is area enclosed by the


points PP2, PP3, PP4 & PP5.


Fodder/Wheat Field


Predicted Annual Mean NO2 Concentrations (µg/m3)


AQS - 100 (µg/m3)


Typical Annual Operating Profile (Scenario 2)


559000 560000 561000 562000 563000 564000 565000 566000 567000 568000


2737000


2738000


2739000


2740000


2741000


2742000


2743000


2744000


2745000


2746000


0


0.5


1


1.5


2


2.5


3


3.5


4


4.5


5







Typical Annual Operating Profile (Scenario 2)
FIGURE 5:
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Typical Operating Conditions (Scenario 2)
FIGURE 6:
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Maximum Operating Conditions - ASL fired (Scenario 3)
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KEY:


Site Boundary


2.5km 5.0km0


NO
2
 Concentrations (µg/m3)


Predicted 1-Hour Mean NO2 Concentrations (µg/m
3
)


AQS - 660 (µg/m3)


NOTE:


Concentrations shown are process contribution only,


no background concentration had been included.


Site boundary shown is area enclosed by the


points PP2, PP3, PP4 & PP5.


Fodder/Wheat Field


559000 560000 561000 562000 563000 564000 565000 566000 567000 568000


2737000


2738000


2739000


2740000


2741000


2742000


2743000


2744000


2745000


2746000


0


20


40


60


80


100


120


140


160


200


260


300


340


380


420







Maximum Operating Conditions - ASL fired (Scenario 3)
FIGURE 8:
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Winter Operating Conditions - ASL fired (Scenario 3A)
FIGURE 9:
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Maximum Operating Conditions - ASL Fired (Scenario 3A)
FIGURE 10:
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Appendix H Ambient Air Quality Monitoring Results 
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Appendix I Water Mass Balance Diagram 







WATER MASS BALANCE FOR RIYADH PP11 IPP (Natural Gas Firing Case)


(Dec 20, 2009)


Project Configuration : 7GT+7HRSG+2ST


RSC 40degC, 30% R.H., 942 mbar
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WATER MASS BALANCE FOR RIYADH PP11 IPP (ASL Oil Firing Case)


(Dec 20, 2009)


Project Configuration : 7GT+7HRSG+2ST


RSC 40degC, 30% R.H., 942 mbar
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Appendix J Description of Wastewater System 
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1.   Process Description  


1.1   Wastewater Treatment System 


The function of the wastewater treatment system is to treat the plant’s wastewater 


generated form water treatment system, oil pumps area, transformer area, turbine 


generator area etc. 


 


Wastewater Treatment System consists of following main components: 


  Industrial wastewater treatment system 


  Oily wastewater treatment system  


  Sludge treatment system 


 


All wastewater treatment system compounds are arranged near Water Treatment Plant 


Building and chemical dosing facilities and filters will be arranged inside of the Water 


Treatment Building. 


 


1.1.2 Industrial Wastewater Treatment System 


The industrial wastewater generated from water treatment system, chemical dosing 


system etc. will be delivered to wastewater pond. Wastewater is equalized and mixed by 


aeration in the wastewater pond, then it will be transferred to clarifier via pH reaction 


tank and coagulant tank. The wastewater will be neutralized in the pH reaction tank by 


means of acid and caustic dosing which is controlled pH analyzer located on pH 


reaction tank. After pH adjustment, chemical of coagulant and coagulant aid will be 


injected in coagulation tank in order to reduce to particulate, organic in the clarifier and 


clarified water will be stored in clarified water pond. The clarified water passes through 


the pressure sand filter and activated carbon filter containing sand and anthracite, 


activated carbon for the removal of particulate, organic and colloidal matter. 


When the reaches the preset time after continuous operation, the backwash sequence 


begins.  Service air is provided to air scour the media for about 5 minutes to abrade off 
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any solid material adhering on to the media particles. Subsequent to air scouring, the up 


flow backwash valve opens and the backwash pump boosts to the filters for fluidization 


of the media and washing out the accumulated suspended solids. 


The filtered water will be stored in final disposal pond and it will be reused for filter 


backwash and belt press filter washing and then the balance water will be discharged to 


raw water storage tank. 


1)  Coagulation and Flocculation 


Coagulation is destabilization of the colloidal and fine suspended solids, and the 


initial aggregation of the destabilized particles. Flocculation is the slow stirring or 


gentle agitation to aggregate the destabilized particles and form a rapid-settling floc. 


The Coagulation and flocculation consist of adding a floc-forming chemical reagent to 


wastewater. 


Aluminum and iron salts, lime and polyelectrolytes as the chemical reagent are used 


widely. In this process Ferric chloride and Anion-polymer are used and NaOH is used 


as alkalinity. The alum as a coagulant is effective over a wider pH range.  


The principal factors affecting the coagulation and flocculation of wastewater are 


turbidity, suspended solids, temperature, pH, cationic and anionic composition and 


concentration, duration and degree of agitation during coagulation and flocculation, 


dosage and nature of the coagulant and coagulant aid. 


 


(1) Chemical reaction  


The simplified reaction of ferric chloride with natural bicarbonate alkalinity to form 


ferric hydroxide is  


 


2FeCl3 + 3Ca(HCO3)2   →  2Fe(OH)3↓ + 3CaSO4 + 6CO2 


 


If the natural alkalinity is insufficient for the reaction, caustic soda is added to form 


the ferric hydroxide  


 


Polyelecrolytes are also used to obtain optimum coagulation and they assist in 







 
RIYADH PP11 IPP 
System Description for Wastewater Treatment System 


 
 


3 of 9 
  


coagulation, principally by chemical bridging or interaction between reactive groups 


on the polyelectrolyte and the floc. 


 


Adjustment of pH is required if the pH of the coagulated water does not fall within 


the pH range for minimum solubility of the ferric hydroxide. Increasing the pH is 


done by addition of caustic soda and pH reduction is accomplished by the addition of 


hydrochloric acid. 


 


(2) Process description 


This process consist of pH reaction tank, Coagulation tank. Chemical are used NaOH, 


HCl, Alum and Anion polymer. Wastewater form normal wastewater pond flows into 


the pH reaction tank, and pH is adjusted to optimum pH for coagulation with both 


NaOH and HCl. The wastewater flows into next coagulation tank in which an 


aggregation of the particulates is formed by result of that Alum as a coagulant is 


injected to the Coagulation tank and mixing causes a interparticulate contacts. After 


coagulation, rapid-settling flocs is formed in the Flocculation tank by adding of anion 


polymer and slow mixing. 


 


2)  WW Clarifier 


The WW Clarifier is for settling of coagulated and flocculated water prior to filtration 


by a solid-liquid separation utilizing gravitational settling. The Flocculated water flows 


into the inlet well which is center of the WW clarifier through pipe and discharges 


vertically through space between inlet well and general well from the inlet well top. 


The outlet consists of a weir channel around the periphery giving a uniform flow 


removal. The effluent runs to WW Clarified water tank and stays for a little while and 


then pumped to a Pressure sand filter. 


The sludge is collected in hopper near the center of the WW Clarifier and discharged 


by a sludge transfer pump according to setting time. The Sludge in RW Clarifier is 


also discharged by the sludge transfer pump. The discharged sludge is transferred to a 


Thickener. 
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3)  Pressure Sand Filter 


Filtration is a solid-liquid separation in which the liquid passes through a porous 


medium to remove fine suspended solids as much as possible. This Filter is a dual 


media filter consisting of a layer of coarse anthracite coal above a layer of fine sand. 


The dual media filter has advantage of longer filtration runs, higher filtration rates 


because the available pore volume is extended deep within the filter bed.  


Backwash is carried out for preventing suspended solids from outflow being due to 


breakthrough of bed. Filtration process is  


 


(1) Air scouring : 


To wash the bed, the water is filtered down to some intervals above the bed and air is 


applied to the underdrain system for several minutes.  


(2) Backwashing 


Backwash is supplied to underdrain system, flow rate of backwashing is adjusted by 


backwash water inlet valve of the filter. 


(3) Settling 


The floated filter media are settled by gravity 


(4) Rinse 


Influent is supplied to upper distributor system and contaminates on filter media are 


washed out. 


(5) Service 


Service is treated water production process. 


 


Backwash and rinse wastewater is returned to the normal wastewater pond. The 


service, backwash and rinseof the filters will be done by close loop sequential control 


and the filter waits for service after completed backwashing procedure. Filtered water 


is transferred to WW Activated Carbon Filter. 


 


4)  WW Activated Carbon Filter 
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Activated carbon is able to adsorb dissolved substances onto its porous, fissured 


surfaces. Activated carbon is most often used to remove organic contaminants but also 


inorganic contaminants. Activated carbon filter functions as followings; 


 


(1) Filtration   


The filter can reduce the suspended solid entered to filter, but the efficiency of the 


carbon will reduce by clogging of the suspended solids. So, it is more desirable to 


minimize the inlet suspended solid before activated carbon filter in order to maximize 


the efficiency of the activated carbon. 


(2) Adsorption 


This is the principal function of the carbon. Activated carbon has a large surface area, 


and adsorb organic matters and sometimes taste and smell in using its surface area. 


(3) Catalytic  


Another widely exploited property is its catalytic action, particularly action on the 


oxidation of water by free chlorine. 


 


Cl2 + H2O → 2HCl + 1/2O2 


 


Activated Carbon Filter process is  


 


(1) Backwashing 


Backwashing water supplied from final disposal pond of filtrated water flows upward 


from underdrain system to remove accumulates on filter layer. 


Flow rate of backwashing is adjusted by backwashing water inlet valve of the filter 


under fully opening of back washing water outlet valve. 


(2) Settling 


The floated filter media are settled by gravity. 


(3) Rinse 
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Filtered water is supplied from upper distributor of filter and contaminates on filter 


media are washed out. 


(4) Service 


Service is treated water production process. 


 


Backwash and rinse wastewater is returned to the normal wastewater pond. After 


backwash, the filter waits until another filter’s backwash time. The service, backwash 


and rinse of the filters will be done by close loop sequential control and the filter 


waits for service after completed backwashing procedure. Filtered water is transferred 


to the Final disposal pond. 


 


1.1.3 Oily wastewater treatment system 


Oily wastewater from the drains of each GTG TR, GIS area, fuel oil tank diesel 


generator set and ST TR area will be processed in oil/water separator. All oily waste 


gathered in each oil sump then will be transferred to API pond by sump pump. This 


API pond has series of chamber that serve the nominal retention time needed in the 


separation of oil and water molecule. An oil skimmer was provided in this area to 


collect floated oil particles then sent to the oil sludge pond by gravity. The oily water 


from this pit will be pumped at regulated flow going to the coalescing interceptor type 


oil and water separator. All form of oil droplets that was not removed in the 


preliminary treatment will be intercepted by this material. The heavy oil will settle in 


the bottom and the rest of particles will float. The floatable substance from this 


equipment will be collected using skimmer and then transfer to oil sludge pond. This 


oil sludge will be disposed off accordingly based on the local regulations for 


hazardous waste disposal and produced effluent water will be directed to the 


industrial wastewater pond for removal of other contaminants. 


 


1.1.4   Sludge treatment system 


The sludge transferred from sedimentation basin by means of settled sludge pump will 


be thickened in the thickener, and then thickened sludge will be delivered to dehydrator 


in order to make the sludge cake. The sludge cake will be collected in the cake hopper 
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for easily removable by truck. 


 


1.2   Sewage Treatment System  


The sewage treatment system will treat the typical sewage wastewater produced from 


power system operation with approximate capacity of 20m3/day on average operation. 


The sewage treatment system is a self contained treatment type which uses membrane 


bio reactor process to produce high water quality effluent. 


From the sanitary room leading to lift stations area sumps, the domestic wastewater 


generated from the system operation will be pumped to equalization pond prior to 


process. This equalization pond is provided with auto-bar screen to trap solid particles 


from incoming sewage water and purpose of air diffuser agitation is to keep on 


suspended solid in proper dispersion. This pond also serves as detention area that 


regulates the flow of liquid moving to aeration pond. After equalization, the sewage 


wastewater will then transfer to the aeration pond using transfer pump and upon 


transferring, sieve screen trap excess solid particles from the mixtures. In the aeration 


pond, oxygen augmentation for microorganism development will be introduce using 


aeration blower. This is oxidize organic solid and to produce more concentrated 


mixed liquor suspended solid (MLSS). The MLSS will direct to MBR filtration 


system ready for separation process. 


The MBR system utilized immersion type membrane filter to separate clear water and 


solid particles by the help of suction pumps. Effluent produced from the system will 


direct to effluent pond for final treatment and disinfect by injection of liquid sodium 


hypo-chlorite before discharge. The cleaning of membrane filtering material occurred 


occasionally when flux is decreased; the membrane will be transfer in the chemical 


dipping pond using hoist and then immerse at suitable time period to remove 


accumulated solids. After cleaning, this membrane will be sent back to operation and 


ready for use. 


Sludge in membrane bio reactor will be transferred by sludge return pump to sludge storage 


pond and aeration pond according to concentrated MLSS in aeration pond & membrane bio 


reactor pond.  
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2.   System Control Philosophy  


2.1   Wastewater Treatment System 


 


2.1.1  Industrial Wastewater System 


The flow of industiral wastewater treatment system will be controlled constant flow 


according to actual water balance. The chemical injection of chemical dosing will be 


stopped/started automatically in accordance with normal wastewater pump run or not. 


However, the chemical preparation work is manual control by operator according to 


level switch alarm signal of dissolving/dosing tank.  


The system of filtration will be operated in semi-automatic and/or automatic basis. In 


case of semi-automatic basis, the service, backwash and rinse of filters will be done 


by manually initiated sequential control. Once a filter has been completed backwash, 


it will not be put back into service automatically, but operator will have to manually 


put back into service. Once exhaustion of unit the particular filter will be completely 


isolated from the system automatically and alarm status should be displayed. In case 


of automatic basis, the service, backwash and rinse of the filters will be done by close 


loop sequential control and the filter will wait for service after completed back 


washing procedure. 


The final disposal pumps will be started/stopped automatically in accordance with 


level switch of final disposal pond. 


 


2.1.2  Oily Wastewater Treatment System 


The oily wastewater pump will be started/stopped automatically in accordance with 


level switch of API oil separator, then treated water from API and CPI oil separator 


will be transferred to industrial wastewater pond by gravity.  


 


2.1.3  Sludge Treatment System 


The sludge treatment system will be operated through the local control panel by 


operator basis on semi-automatic if necessary for operation. 







 
RIYADH PP11 IPP 
System Description for Wastewater Treatment System 


 
 


9 of 9 
  


The settled sludge pumps will be started/stopped time set or manually by operator in 


accordance with sludge condition of clarifier. The thickened sludge pumps and belt 


press filter with all accessory equipment will be operated semi-auto basis through the 


local control panel. 


 


2.2   Sewage Treatment System  


The sewage treatment system is operated through a local control panel by an operator 


basis on semi-automatic. 


In normal operation, the sewage transfer pump is started/stopped automatically by 


level of the  equalization pond and the aeration pond. Mixture of liquid and solid 


flows into the membrane bio-reactor. Sewage is sucked through membrane and then, 


liquid and solids are separated in membrane bio-reactor. Membrane bio-reactor is 


operated according to the time set or by level for aeration pond automatically. The 


filtered water from membrane bio-reactor is carried out to the effluent pond by 


suction pumps and in the effluent pond, disinfected by NaOCl with air mixing. 


Treated water shall be discharged manually by an operator. Sludge return and 


cleaning membrane bio-reactor shall be done manual only. 
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Appendix K HMRI Ambient Noise Distribution Report 
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Summary 


 


The noise study of RIYADH PP11 IPP project has been performed by the Noise and 


Vibration Research Department of Hyundai Maritime Research Institute (HMRI). The 


purpose of this noise study is the prediction of the noise level of plant and the evaluation 


for the satisfaction of permissible noise levels described in technical specification. The 


main conclusions are as follows: 


1. From the noise prediction results based on the initial design (DWG No. 


PP11-IPP-GA-002-2), the noise levels at 1meter inside the plant fence (east side) 


exceed the allowable noise limit, 60 dB(A). The main noise sources are the Closed 


Cooling Water Cooler. And, sound barrier(6m height) as countermeasures to satisfy 


the noise limit is recommended. 


2. Noise level in Central Control Room is calculated less than 40 dB(A), which  


satisfies the permissible noise level, 50 dB(A). 


3. Noise level at 1m distance from equipment in GT/ST building is calculated as max. 


88dB(A), which satisfies the permissible noise level, max. 90 dB(A). 
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1. INTRODUCTION 


The noise study of RIYADH PP11 IPP project has been performed by the Noise and 


Vibration Research Department of Hyundai Maritime Research Institute(HMRI). RIYADH 


PP11 IPP project is a construction of 2,000 MW power plant located at the 125km west of 


Riyadh in Kingdom of Saudi Arabia.  


The purpose of this noise study is the prediction of the noise level of plant and the 


evaluation for the satisfaction of permissible noise levels described in technical specification. 


And if noise problem is expected, the appropriate countermeasures will be proposed to meet 


the permissible noise levels in technical specification. 


 


2. PLANT OVERVIEW AND NOISE PREDICTION PROCEDURES 


2.1 Plant Overview 


Layout of the power plant (RIYADH PP11 IPP project) is shown in Figure 2.1. Main 


equipment of the plant is Gas Turbine Generator, Steam Turbine Generator and HRSG. 


 


Figure 2.1 Layout of the plant (RIYADH PP11 IPP project) 
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2.2 Noise Prediction Procedure 


The method issued in ISO 9613 was applied for the outdoor noise prediction. The 


commercial noise prediction software, ENPro 3.0, was used in noise prediction. The noise 


prediction procedure was shown in Figure 2.2. 


 


 


 


Figure 2.2 Outdoor noise calculation procedures 
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The basic equation for the noise prediction is as follows: 


 


where 


Lp : Octave band sound pressure level at a receiver point 


Lw : Octave band sound power level, in dB, radiated by the sound source 


Dc : 
Directivity correction, in dB, in the direction from the center of source to the 


receiver 


Adiv : Attenuation, in dB, due to geometrical divergence 


Acomb : 
Octave band attenuation, in dB, that occurs during propagation from the 


source to the receiver 


 


The attenuation Acomb is given by 


 


 
 


where 


 


Aatm : Attenuation due to atmospheric absorption 


Aground : Attenuation due to ground effect 


Ascreen : Attenuation due to screening of structures and topography 


Asite : 
Attenuation of sound during propagation through foliage, housing and 


industrial sites not accessible by the general calculation methods 


Awind : Attenuation due to a constant wind not specified in ISO 9613 
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2.3 Permissible Noise Level 


The permissible noise level described in the Technical Specification (RFP:Part II-Vol. 


1) is shown in Table 2.1.  


Table 2.1 Permissible noise level of specified area 


Location 
Permissible Noise Level, 


dB(A) 


At 1 meter inside the plant fence(all equipments running 


excluding background noise, which is noise emitted by others in 


the neighborhood) 


Max. 60 


At 1 meter distance from open air installations Max. 85 


At 1 meter distance of each equipment inside turbine building: 


- GT building 


- ST building 


Max. 90 


At 1 meter distance outside of GT/ST buildings and/or enclosures Max. 85 


Within the Central Control Room (CCR) Max. 50 


Within other machine rooms and workshops Max. 85 


 


 


3. EVALUATION OF NOISE SOURCE DATA 


The important information for noise prediction is the noise emission data of the 


equipment. In this study, the equipment noise data submitted by manufacturers were types 


such as sound power level, sound pressure level, overall level and octave band level. 


For this noise study, the noise data were converted to the PWL(Sound Power Level). 


Details of main noise sources were evaluated as follows. 


 


- Terminology 


PWL 


(Sound Power Level) 


The sound power level of equipment is a fixed property and is 


a measure of acoustic power output.  


The reference value is 10
-12


 [watts] 


SPL 


(Sound Pressure Level) 


The sound pressure level from the equipment decreases with 


distance and can be altered by the surroundings. 


The reference value is 2x10
-5
 [Pascal] 
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3.1 Gas Turbine Package 


Table 3.1 Sound Power Level of Gas Turbine Generator 


Unit : PWL(Sound Power Level, re 10
-12


 [w]) 


Section 


Sound Power Level 


Overall 


(dBA) 


Octave Band Center Frequency(Hz, dB) 


63 125 250 500 1000 2000 4000 8000 


Inlet 


Ducting(including 


filter house) 


88 101 94 93 82 74 82 54 26 


Inlet Filter Face 99 111 104 100 95 93 90 84 76 


Accessory 


Module 
103 107 101 98 97 97 99 93 88 


Inlet Plenum 103 93 90 92 91 92 101 92 80 


Turbine 


Compartment 
113 115 110 108 106 104 109 104 99 


GT Exhaust 


Diffuser 


Enclosure 


112 121 115 111 108 104 104 103 100 


GT Load Comp’t 105 109 109 104 99 97 100 97 90 


LF/AA Module 103 107 101 98 97 97 99 93 88 


GT Generator 107 105 105 101 104 102 101 96 87 


Cooling Water 


Module 
107 99 113 105 104 104 94 89 91 


 


3.2 Steam Turbine Package 


Table 3.2 Sound Power Level of MSF Components (2sets) 


Unit : PWL(Sound Power Level, re 10
-12


 [w]) 


Section 


Sound Power Level 


Overall 


dB(A) 


Octave Band Center Frequency(Hz, dB) 


63 125 250 500 1000 2000 4000 8000 


STG Summary 107 112 108 107 106 101 96 94 93 


STG Generator 108 106 105 102 104 103 102 97 88 
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3.3 HRSG 


Table 3.3 Sound Power Level of HRSG 


Unit : PWL(Sound Power Level, re 10
-12


 [w]) 


Section 


Sound Power Level 


Overall 


(dBA) 


Octave Band Center Frequency(Hz, dB) 


63 125 250 500 1000 2000 4000 8000 


HRSG Wall (T1) 96  84  89  92  88  83  79  55  20  


HRSG Wall (T2) 92  81  86  89  85  80  76  51  26  


HRSG Wall (B1) 86  74  79  82  78  73  69  23  23  


HRSG Wall (B2) 83  73  78  80  75  68  64  37  23  


HRSG Wall (B3) 80  70  75  76  71  62  58  30  20  


HRSG Wall (B4) 76  67  71  71  66  56  50  20  23  


HRSG Wall (B5) 72  64  68  67  61  49  43  11  20  


HRSG Wall (B6) 84  77  81  78  72  58  44  32  23  


Stack Wall (S1) 91  84  88  86  79  66  71  29  20  


Stack Wall (S2) 70  68  63  45  44  41  59  24  20  


Stack Exit (90- 


degrees) 
95  91  92  77  75  80  70  46  24  
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3.4 Transformers 


Table 3.4 Sound Pressure Level of Transformers 


Unit : SPL(Sound Pressure Level, re 20u[Pa]) 


Item 
Sound Pressure Level 


Overall (dBA) 


GAS TURBINE STEP-UP TRANSFORMER 75 


Unit Auxiliary Transformer 28/40MVA 74 


STEAM TURBINE STEP-UP TRANSFORMER 75 


Unit Auxiliary Transformer 28/40MVA 74 


 


3.5 Pumps, Compressors, Sodium Removal System 


Table 3.5 Sound Pressure Level of Pumps 


                                         Unit : SPL(Sound Pressure Level, re 20u[Pa]) 


Item 
Sound Pressure Level 


Overall (dBA) 


HRSG Blowdown Pump 85 


Chemical Dosing Pump 85 


Closed Cooling Water Pump 85 


Make Up Water Pump 85 


Make Up Water Pump 85 


GT Injection Pump 85 


Regeneration Pump 85 


Raw Service Water Pump 85 


Service Water Pump 85 


Portable Water Pump 85 


Fuel Oil Boosting Pump 85 


Fuel Oil Forwarding Pump 85 


GTG Start-up oil Pump 85 


Air Compressor 85 


Gas Compressor 85 


Sodium Removal System(Centrifuge) 85 
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3.6 Closed Cooling Water Cooler 


Table 3.6 Sound Power Level of Closed Cooling Water Cooler 


Unit : PWL(Sound Power Level, re 10
-12


 [w]) 


Section 


Sound Power Level 


Overall 


(dBA) 


Octave Band Center Frequency(Hz, dB) 


63 125 250 500 1000 2000 4000 8000 


Fan 98.6 104.6 103.6 100.6 95.6 93.6 87.6 81.6 75.6 


 


 


 


3.7 Air Cooled Condenser 


Table 3.7 Sound Power Level of Air Cooled Condenser 


Unit : PWL(Sound Power Level, re 10
-12


 [w]) 


Section 


Sound Power Level 


Overall 


(dBA) 


Octave Band Center Frequency(Hz, dB) 


63 125 250 500 1000 2000 4000 8000 


Fan+Motor+gear 


box 
107 - - - - - - - - 
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4. OUTDOOR NOISE STUDY 


4.1 Outdoor Noise Prediction 


The noise prediction model is shown in Figure 4.1. Noise sources of section 3 are 


presented as red boxes and buildings and tanks are presented as blue boxes and tower 


separately in the Figure 4.1. 


Noise contour is shown in Figure 4.2 and noise level at 1m inside the plant fence is 


shown in Figure 4.3 as noise prediction results. The prediction results at the plant fence near 


Closed Cooling Water Cooler (East side fence) exceed the permissible noise level, 60 dB(A). 


The main noise source is the Closed Cooling Water Cooler. 


The predicted noise level at 1m distance from open air installations and at 1m distance 


outside of GT/ST building satisfies the permissible noise level. 


 


 


Figure 4.1 Outdoor noise prediction model 
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Figure 4.2 Outdoor noise contour 
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Figure 4.3 Noise level at 1m inside the plant fence 
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4.2 Countermeasures for Closed Cooling Water Cooler 


As countermeasures for east side fence, sound barriers of 6m height are proposed. The 


figure of sound barrier and analysis result with the countermeasures are presented in Figure 


4.4. From the noise prediction results in case of the sound barrier’s installation, the noise 


level at 1m inside the plant fence satisfies the permissible noise level, 60dB(A). The noise 


level is reduced from 70 dB(A) to 58 dB(A). 


 


Sound BarrierSound BarrierSound BarrierSound Barrier


 


Figure 4.4 Sound barriers as countermeasures of Closed Cooling Pump 
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5. INDOOR NOISE STUDY 


5.1 Noise Prediction of Central Control Room 


Most buildings in the plant have a RC (Reinforced Concrete) structure of external wall. 


Normally, sound reduction of concrete using in construction is more than 40dB.[5] The 


highest predicted noise level outside the Central Control Room is 77dB(A). The noise level of 


the Central Control Room could be calculated less than 40dB(A), which satisfies the 


permissible noise level of Central Control Room, 50dB(A).  


 


5.2 Noise Prediction of GT/ST Building  


- Noise Source and Building Dimension 


For the room noise study of GT/ST buildings, dimensions and equipment are tabulated in 


Table 5.1. Noise sources and the noise levels considered in this study are also tabulated in 


Table 5.2 and 5.3. 


Table 5.1 Building Name and dimension of indoor noise study 


Building Name Dimension(m) Equipment 


GT/ST Building (I) 170(L) x 40(B) x 26/12(H) 
Gas Turbine (3EA) 


Steam Turbine(1EA) 


GT/ST Building (II) 223(L)x40(B) x 26/12(H) 
Gas Turbine (4EA) 


Steam Turbine(1EA) 


 


Table 5.2 Sound Power Level of Gas Turbine 


Unit : PWL(Sound Power Level, re 10
-12


 [w]) 


Section 


Sound Power Level 


Overall 


(dBA) 


Octave Band Center Frequency(Hz, dB) 


63 125 250 500 1000 2000 4000 8000 


Accessory 


Module 
103 107 101 98 97 97 99 93 88 


Turbine 


Compartment 
113 115 110 108 106 104 109 104 99 


GT Exhaust 


Diffuser 


Enclosure 


112 121 115 111 108 104 104 103 100 


LF/AA Module 103 107 101 98 97 97 99 93 88 


GT Generator 107 105 105 101 104 102 101 96 87 
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Table 5.3 Sound Power Level of Steam Turbine 


Unit : PWL(Sound Power Level, re 10
-12


 [w]) 


Section 


Sound Power Level 


Overall 


dB(A) 


Octave Band Center Frequency(Hz, dB) 


63 125 250 500 1000 2000 4000 8000 


STG Summary 107 112 108 107 106 101 96 94 93 


STG Generator 108 106 105 102 104 103 102 97 88 


 


 


- Noise Prediction Result of GT/ST Building 


Noise contour inside GT/ST building is shown in Figure 5.1 and Figure 5.2. The 


predicted noise level at 1m distance from equipment inside GT/ST building satisfies the 


permissible noise level, 90dB(A). 
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Figure 5.1 Noise contour inside GT/ST Building(I) 


 


Steam Turbine 


Gas Turbine 


Gas Turbine 


Gas Turbine 
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Figure 5.2 Noise contour inside GT/ST Building(II) 


Gas Turbine 


Gas Turbine 


Gas Turbine 


Gas Turbine 


Steam Turbine 
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6. CONCLUSIONS 


The noise study of RIYADH PP11 IPP project has been performed by the Noise and 


Vibration Research Department of Hyundai Maritime Research Institute (HMRI). The 


purpose of this noise study is the prediction of the noise level of plant and the evaluation for 


the satisfaction of permissible noise levels described in technical specification. The main 


conclusions are as follows: 


1. From the noise prediction results based on the initial design (DWG No. 


PP11-IPP-GA-002-2), the noise levels at 1 meter inside the plant fence (east side) 


exceed the allowable noise limit, 60 dB(A). The main noise sources are the Closed 


Cooling Water Cooler. And, sound barrier(6m height) as countermeasures to satisfy 


the noise limit is recommended. 


2. Noise level in Central Control Room is calculated less than 40 dB(A), which  


satisfies the permissible noise level, 50 dB(A). 


3. Noise level at 1m distance from equipment in GT/ST building is calculated max. 


88dB(A), which value satisfies the permissible noise level, max. 90 dB(A) 
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 Export-Import Bank of the United States 
 Environmental Procedures and Guidelines  
 
 
 
 INTRODUCTION 
 
The Charter of the Export-Import Bank (Ex-Im Bank) requires the Bank to establish procedures to 
take into account the potential beneficial and adverse environmental effects of goods and services 
for which support is requested, consistent with the mandate to foster expansion of exports.  The 
Charter also authorizes the Board of Directors, in its judgment, to grant or withhold financing 
support after taking into account the beneficial and adverse environmental effects of proposed 
transactions. 
 
In addition, the Charter directs the Bank to operate its financing programs in a manner that is 
competitive with support offered by principal countries whose exporters compete with U.S. 
exporters. In response to these Congressional mandates, Ex-Im Bank will act to maintain U.S. 
exporters' competitiveness in the global marketplace while taking into account the environmental 
effects of the projects it supports. 
 
In 2007, agreement was reached among the Export Credit Group of the Organization for Economic 
Cooperation and Development (OECD), which includes the United States, on adoption of the 
“Revised Council Recommendation on Common Approaches on the Environment and Officially 
Supported Export Credits” (The “Common Approaches”).  The 2007 Common Approaches revised 
and expanded the earlier version of the Common Approaches that were adopted by the OECD in 
December 2003.  Adherence to the Common Approaches is intended to ensure consideration of the 
environmental effects of projects on a consistent basis among the major Export Credit Agencies 
(ECAs).  Ex-Im Bank will continue to work within the OECD to foster compliance among ECAs 
with the provisions of the Common Approaches and to minimize differences in the way ECAs apply 
their environmental policies under the Common Approaches.  
 
These 2008 Ex-Im Bank Environmental Procedures and Guidelines are intended to be consistent 
with the 2007 Common Approaches, and they will remain in effect until such time as they are 
amended by Ex-Im Bank.   Ex-Im Bank first issued Environmental Procedures and Guidelines on 
February 1, 1995, and the Procedures and Guidelines were subsequently revised on April 2, 1996, 
April 2, 1998, and on July 1, 2004 following reviews of their effectiveness in addressing the 
environmental effects of Bank-supported projects and their effect on the competitiveness of U.S. 
exporters.  The Procedures and Guidelines have been developed under the direction of Ex-Im Bank’s 
Engineering and Environment (E&E) Division and reflect input from consultations with U.S. 
exporters, other U.S. government agencies and non-governmental organizations. 
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I. OVERVIEW OF EX-IM BANK’S ENVIRONMENTAL PROCEDURES 
 
 


1. The application of Ex-Im Bank’s Environmental Procedures is tailored to the characteristics 
of the various Bank programs, in a form consistent with the OECD Common Approaches.  


 
2. All applications for which Ex-Im Bank’s financial exposure is greater than $10.0 million will 


be screened and categorized as to their potential for environmental impact and the extent, if 
any, of subsequent environmental review.  Ex-Im Bank will screen and categorize these 
applications based on information contained in the “Environmental Screening Document” 
(Annex B) that is submitted by the Applicant.  Only those transactions pertaining to a 
physical project (any commercial, industrial or infrastructure undertaking that results in the 
construction or the extraction of a tangible asset at an identified location), which has the 
potential for adverse environmental effects, will be subject to an environmental review. 1  


 
3. For  medium-term transactions2, including those covered under Credit Guarantee Facilities, 


an environmental review will be undertaken only for those transactions pertaining to 
physical projects which have the potential for significant adverse environmental effects 
because they are to be carried out in a sensitive area or are likely to have an adverse impact 
on such an area.  Ex-Im Bank will screen and categorize medium term transactions based on 
information contained in the application.   


 
4. Short-term transactions and transactions having a repayment term of less than two years, 


including Working Capital transactions, generally will not be subject to environmental 
screening or review.  


 
5. Ex-Im Bank's Engineering and Environment  Division (E&E Division) will provide advice 


and counseling to exporters and borrowers unfamiliar with the requirements of these 
procedures, especially in cases involving small and medium-sized exporters.  


 
6. Applicants are required to provide environmental information sufficient to permit Ex-Im 


Bank to evaluate the nature and extent of the environmental effects of a project, and 
effectiveness of proposed mitigation measures.   In the course of undertaking this evaluation, 
Ex-Im Bank may also make use of information provided by other sources, including 
government entities, intergovernmental organizations, and non-governmental organizations 
(NGOs). 


                                                           
1 For example, an export of trucks to a construction company for its ongoing and general use in various locations does 
not represent a transaction pertaining to a physical project, whereas the export of trucks to a mining company, for use in 
the development of a new mine, would represent a transaction pertaining to a physical (mining) project.  
 
2 “Medium-term” transactions have a principal liability of $10 million or less, excluding exposure fee, and repayment 
terms of seven years or less.  In general, transactions of $10 million or less, which because of special financing 
enhancements receive repayment terms in excess of seven years, also are considered medium-term transactions for 
purposes of these Environmental Procedures. 
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7. Consistent with Ex-Im Bank’s Charter and the OECD objective of fostering transparency, 


predictability and responsibility, and to help elicit useful information concerning the 
environmental effects of projects from interested parties3 without disclosing proprietary 
information related to the project or application, when Ex-Im Bank receives and processes a 
final application for long-term financing for a physical project requiring an environmental 
review, it will follow the process set forth below: 


 
a.   Ex-Im Bank will list the project, its location and a brief description of the project, 


on the Pending Transactions List located through its web site at 
www.exim.gov/products/policies/environment/envproj.cfm 


 
b.   In addition to the above, for those applications wherein Ex-Im Bank requires 


submission of an Environmental Impact Assessment or comparable environmental 
documentation (hereinafter “EIA”)4, it will either make a copy of that document 
available to interested parties5 or will direct interested parties to a source such as a 
publicly accessible web site, where the document can be reviewed.  The EIA will be 
made available immediately upon its receipt by Ex-Im Bank, though in no case for 
fewer than 30 days prior to issuance of a final commitment.   


 
c.   Following execution of the relevant financial agreements, Ex-Im Bank will make 


available on its web site a comprehensive summary of the material environmental 
requirements associated with its financial support, including a list of the 
supplemental environmental reports required of the borrower, a summary of the 
type of information which the respective reports should contain and the date when 
the reports are to be submitted.  In addition, Ex-Im Bank will make available the 
supplemental environmental reports (including remediation or mitigation plans and 
procedures, and related monitoring reports) that it requires the borrower to submit. 
Generally, the information contained in these reports is intended to reflect the 
project’s level of compliance with Ex-Im Bank’s environmental guidelines and the 
progress in implementing any required mitigation measures.  


 
d.    Instructions on how to obtain the EIA or other available reports will be posted on 


Ex-Im Bank’s "Major Transactions Pending List” page.  Ex-Im Bank will not 
disclose business confidential information protected under 18 U.S.C. 1905, or 
deliberative material generated by the Bank or its consultants. 


                                                           
3 An “interested party” is any individual or organization that wishes to be informed about, or provide information 
relating to, a proposed project. 
 


4 This document is the same as the Environmental Assessment (EA) or the Environmental and Social Impact 
Assessment (ESIA) referenced by the World Bank and the IFC. 
 
5 Prior to the release of an EIA, Ex-Im Bank will require that the Project Sponsor formally agree to make the EIA 
available for public disclosure in a form that does not contain proprietary business or commercial information.   
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8. Consistent with the Common Approaches, new projects and projects undergoing significant 
change in output or function will be evaluated against host-country environmental guidelines and 
international environmental guidelines.  The international guidelines generally applicable will be 
those of the World Bank Group (collectively, the World Bank Group Guidelines) as set forth in: 


o The ten World Bank Environmental Safeguard Policies (Operational Policies)  
o The eight Performance Standards on Social & Environmental Sustainability of the 


International Finance Corporation (Performance Standards)  
o The Environmental Health and Safety Guidelines of the International Finance 


Corporation (EHS Guidelines) 
 


The Operational Policies, Performance Standards, and EHS Guidelines are listed and described 
in Annex A of this document. 


 
Annex A sets forth the scope of the environmental guidelines applicable to projects.  It contains 
three tables that set forth Ex-Im Bank’s environmental requirements depending on the 
environmental category of the project and the financing structure (limited recourse project 
finance, sovereign risk, or private sector corporate risk) of the underlying transaction.    The 
World Bank Group Guidelines will apply to projects to the extent that the nature and scope of 
such requirements are consistent with Ex-Im Bank’s statutory mandates and policies. 


 
9. Existing projects undergoing no material change in output or function will be evaluated against 


host country environmental guidelines, focusing on the environmental risks arising from the 
existing project, and taking into account the industry sector, location and other available 
information relating to environmental impacts. 


 
10. For those projects in which the European Bank for Reconstruction and Development (EBRD), 


the African Development Bank, the Asian Development Bank or the Inter-American 
Development Bank is involved, Ex-Im Bank may apply the guidelines, in whole or in part, of the 
respective Multilateral Development Bank (MDB) to the project in order to facilitate U.S. 
exporter participation in these projects.   In the case of conflict between the MDB guidelines and 
the applicable World Bank Group Guidelines, the more stringent guidelines will apply as 
determined by the E&E Division.  


 
11. For those applications relating to nuclear projects, Ex-Im Bank has formulated Nuclear 


Procedures and Guidelines that are set forth in a separate document. 
 
12. For those projects that may significantly affect the quality of the human environment of the U.S., 


its territories or possessions, or Antarctica, Ex-Im Bank will require adherence to the National 
Environmental Policy Act (NEPA) environmental review procedures, as stipulated in 12 CFR, 
Chapter IV, Part 408. 


 
13. Projects should, in all cases, comply with the relevant environmental standards of the host 


country.  Where the applicable World Bank Group Guidelines (or other applicable international 
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environmental guidelines) against which the project has been evaluated are more stringent as 
determined by the E&E Division, the project is expected to meet these guidelines.   


 
14. Projects are expected to be designed, constructed and operated in a manner that will enable them 


to maintain compliance, on an ongoing basis, with the environmental guidelines pursuant to 
which Ex-Im Bank evaluated the project.   


 
15. If a project does not meet the applicable environmental guidelines, Ex-Im Bank’s Board of 


Directors is permitted under the Bank’s Charter, in its judgment, to withhold financing or to 
provide financial support conditioned on the implementation of measures to mitigate the 
project’s adverse environmental effects.  


 
16. Ex-Im Bank will seek to identify and support projects and products that are environmentally 


beneficial, including clean, alternative and renewable energy projects. Ex-Im Bank’s 
Environmental Exports Program (Annex F) is designed to provide special financial incentives 
for transactions covering projects or products defined in the Program as environmentally 
beneficial, including those that meet defined environmental benchmarks.  The provisions of the 
Environmental Exports Program may change prior to subsequent revisions of these 
Environmental Procedures and Guidelines.  The current version of the Environmental Exports 
Program can be found at http://www.exim.gov/products/special/environmental.cfm.  


 
17. To assist in the management of the major anthropogenic greenhouse gases, carbon dioxide (CO2) 


and methane(CH4), the Bank will track the estimated amount of CO2 and CH4 emissions from 
projects that may cause significant production of these gases (50,000 tonnes per year for CO2 
and/or equivalent for CH4).   The estimated annual amount of the aggregate CO2 and CH4 (in 
equivalent tonnes per year of CO2) directly produced by these projects will be reported in Ex-Im 
Bank's Annual Report.    


 
18. Consistent with the OECD Common Approaches, Ex-Im Bank will make available to the public 


a list of those transactions that were approved during the past calendar year for which it 
conducted an environmental review. 


 
19. Questions, comments or suggestions pertaining to the administration of these Procedures and 


Guidelines, including those related to the categorization or environmental review of specific 
transactions, should be directed to the Vice President of the Engineering and Environment 
Division.  Ex-Im Bank will take into account constructive comments and suggestions, and will 
endeavor to respond to questions related to the administration of these Procedures and 
Guidelines in a timely manner. 
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II. APPLICATION SCREENING & CATEGORIZATION, 
AND ENVIRONMENTAL INFORMATION REQUIREMENTS  


 
 The objective of Ex-Im Bank's Environmental Procedures is to require only the extent and detail of 


environmental information that is necessary to enable Ex-Im Bank to evaluate and consider the 
environmental effects of a proposed transaction, and the effectiveness of proposed mitigation 
measures.  The majority of project-related transactions that Ex-Im Bank supports are covered under 
its long-term6 programs. Applicants requesting long-term financial support for a transaction must   
include a completed "Environmental Screening Document" (Annex B) with their applications to Ex-
Im Bank. The information contained in this document will enable the E&E Division to screen and 
categorize the application in order to determine the type of environmental information required and 
the extent of its subsequent environmental review. 


 
When Ex-Im Bank screens and categorizes applications, it will also consider any operational links or 
facilities associated with the project, based on the level of interdependency of the facility with the 
project, the timing of its construction and its location relative to the project. Where associated 
operations are in an environmentally sensitive area, and/or have the potential to cause significant 
environmental impact, Ex-Im Bank may categorize the application based on the nature of the project 
and the associated operations taken together. Ex-Im Bank will notify the applicant when it requires 
environmental information related to operations associated with the project.  
 
Depending on the nature of the information provided in the screening document, Ex-Im Bank will 
categorize the transaction as either A, B, C or N7.  The definitions of these categories and the level of 
information generally needed to review transactions within the categories are summarized below.  


 
Category A: Large Greenfield Projects or Projects located in, or impacting a Sensitive Site  
 
Included in this category are transactions that cover exports for: 
 


1) Large, greenfield projects, or major extensions to large projects, as listed in Annex D, the 
“Illustrative List of Sensitive Sectors and Areas” from the Common Approaches.8 . These include 
large greenfield projects in sectors such as hydroelectric, mining, forestry, commercial oil & gas 
development, pipelines, transmission lines, chemical plants, refineries, thermal power plants 
greater than 140 MWe, pulp & paper, and industrial processing plants that have the potential to 
cause significant adverse environmental effects. 


                                                           
6These transactions have either a principal liability > $10 million or a repayment term > 7 years, but do not include those 
transactions that because of financing enhancements receive a repayment term >7 years.  
 
7 Consistent with the Common Approaches, the screening and categorization procedures of export credit agencies, 
and the meaning of categories, may differ from those of the World Bank/IFC, MDBs and commercial banks that 
have adopted the Equator Principles.   
  
8 The list in Annex D is, by name and intent, an illustrative (and non-exclusive) list of projects that may be 
categorized as Category A projects.   
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2) Any project to be constructed in, or likely to have a perceptible impact on, environmentally 
sensitive locations (as described in Annex D) such as National Parks and other protected areas 
identified by national or international law; and other sensitive locations of international 
importance  (for example, Ramsar Convention sites, IUCN protected areas and UNESCO World 
Heritage Sites) or of national or regional importance, such as wetlands, forests with high 
biodiversity value, areas of archaeological or cultural significance, and areas of importance for 
indigenous peoples or other vulnerable groups. 
   


For Category A applications, Ex-Im Bank will require submission of an EIA (as described in Annex 
E) and related documentation describing the environmental effects of the project as well as the 
environmental effects of any associated operations that Ex-Im Bank may identify as being within the 
scope of its environmental review.  Applicants are encouraged to submit the EIA at the time the 
application for financing is made, and it should be in English. The EIA and related information 
should be sufficient to identify the environmental impact of the project and measures needed to 
mitigate the adverse environmental effects9, and to evaluate whether and to what degree, the project 
meets relevant host-country and applicable international environmental guidelines.  
 
Category B:  Expansions, Upgrades and Projects having Limited Environmental Impact 
 
Included in this Category are transactions related to projects having the potential for environmental 
impacts that are less adverse than Category A projects.  Typically, these impacts are site specific; 
few if any of them are irreversible, and mitigation measures are readily identifiable and available.  
This category generally includes new thermal power plants with capacities less than 140 MWe, 
small to medium scale manufacturing and industrial facilities not impacting an environmentally 
sensitive location, nominal upgrades to existing projects that do not result in significant additional 
capacity, and existing projects that are not undergoing any material change in capacity or function, 
but which may have potentially adverse environmental impact. 
 
If, during the review process of a Category B transaction, the project’s environmental information 
indicates that the transaction should instead be designated as Category A, Ex-Im Bank will promptly 
notify the exporter, buyer and/or project sponsors of the requirement for an EIA, and the transaction 
will be reclassified as Category A for purposes of its environmental review. 
 
Ex-Im Bank does not require submission of an EIA for Category B projects. For applications 
involving projects that consist of new plants or facilities, Ex-Im Bank will require submission of 
environmental information sufficient to establish whether or not the project, as well as  any 
associated operations that Ex-Im Bank may identify as being within the scope of its environmental 
review, meets relevant host-country environmental guidelines and applicable international 
guidelines. 


                                                           
9 If the transaction involves a major extension to a large project, and the existing large project is determined to have 
serious adverse environmental effects, mitigation may include measures to address the adverse environmental effects 
related to the existing project. 
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For Category B applications that relate to the expansion or upgrade of existing projects, Ex-Im Bank 
requires environmental information that focuses on the environmental effects associated with the 
actual expansion or upgrade portion, including adherence to host-country and applicable 
international guidelines.  If the existing facility is determined to have continuing serious adverse 
environmental effects, Ex-Im Bank may require appropriate mitigation in order to support the 
expansion or upgrade project.  
 
For Category B applications that relate to existing projects not undergoing any material change in 
capacity or function, Ex-Im Bank requires submission of available environmental information 
relating to the environmental performance and projected future performance of the project, including 
its adherence to host-country environmental guidelines.  If the existing project is determined to have 
serious adverse environmental effects, Ex-Im Bank may require adoption of measures to mitigate the 
identified environmental effects.  
 
Category C:  Categorical Exclusions 
 
Applications greater than $10 Million will be classified as Category C if  they are not related to a 
physical project or if they relate to projects which do not require further environmental review 
because they are likely to have minimal or no adverse environmental impacts. This category includes 
transactions related to new, expansion or existing projects of the type that have little or no potential 
to cause environmental effects and do not impact sensitive locations.  In addition, medium-term 
applications, including those covered under Credit Guarantee Facilities, pertaining to projects that 
are not located in or near sensitive areas generally will be classified as Category C.  
 
Category C transactions generally would include those covering the sale of aircraft, satellites, 
locomotives or railway signaling to existing railroads, equipment for existing telecommunication 
operations, radar and air traffic control systems not associated with new airports, electronic data 
processing equipment for existing facilities, hospital equipment not associated with new 
construction, and pre-project services such as environmental and feasibility studies.  No further 
environmental information is required for Category C applications. 
 
Category N:  Nuclear 
 
All transactions associated with nuclear power projects, nuclear research reactors and related 
facilities or the production or disposal of nuclear fuel are designated as Category N.  Due to the 
special health and safety issues associated with this sector, information requirements for Category N 
transactions are contained in a separate document titled Ex-Im Bank Nuclear Procedures and 
Guidelines. 
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III. SOURCES OF ENVIRONMENTAL INFORMATION 
 


A.  The Applicant and Project Sponsors  
 
It is in the applicant's or project sponsors’ interest to submit the required environmental information 
as soon as possible in order to avoid delays in case processing.  However, if complete environmental 
information is not available at a preliminary stage, such information must be submitted for 
evaluation by the E&E Division before Ex-Im Bank can act on a request for a Final Commitment. 
 
In cases requiring an EIA, the applicant may obtain from the buyer or project sponsors a copy of the 
EIA in English that is already prepared for the project.  For this category of project, an EIA usually 
will have been prepared in anticipation of requirements of host-country authorities and/or 
international lending institutions.  During the course of the application’s review, Ex-Im Bank’s 
Environmental Analyst will advise the applicant and/or the project sponsors if additional or updated 
environmental information is required.   
 
B.  Other U.S. Government Agencies; Multilateral Development Banks  
 
In cases considered appropriate by Ex-Im Bank, the E&E Division will consult with other U.S. 
Government agencies, U.S. embassies, and/or multilateral development banks to obtain information 
on the environmental effects of projects. 
 
C.  Other Sources of Environmental Information 
 
Ex-Im Bank will review and take into account relevant information related to the potential 
environmental effects of a project that is provided by stakeholders of the project, non-governmental 
organizations (NGOs) and interested parties.   To enable these sources to be informed about the 
environmental aspects of a Category A project, instructions on how to obtain the project EIA and 
other information authorized for release by the project sponsors will be posted on the Major 
Transactions Pending List of Ex-Im Bank’s Web site.  In order to protect confidential business 
information, neither the Major Transactions Pending List nor the EIAs will provide specific 
information about the identity of the exporter, contract value or the products for which Ex-Im Bank 
financing is sought, unless otherwise authorized for release by the buyer or project sponsor.  Ex-Im 
Bank is prohibited by the Trade Secrets Act, 18 U.S.C. 1905, from disclosing confidential business 
information unless such disclosure is authorized by law. 
 
Interested parties may provide information or comments regarding potential environmental issues 
associated with such projects by responding in writing to the E&E Division at Ex-Im Bank.  
Providing information does not give legal standing to any person or group to participate in the Ex-Im 
Bank decision-making process.  Ex-Im Bank will review and may take into account the 
environmental information provided. 
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If material received by Ex-Im Bank from sources other than the applicant gives rise to environmental 
concerns, Ex-Im Bank will give the applicant an opportunity to provide further information 
addressing these concerns during the period in which Ex-Im Bank undertakes its environmental 
review. 
 
 


    IV: ENVIRONMENTAL INFORMATION REQUIREMENTS PERTAINING TO         
EX-IM BANK PROGRAMS  


A. General 
 
The level of environmental information required of a transaction relates directly to the extent and 
complexity of the project’s potential environmental effects.  Ex-Im Bank will require information 
sufficient to identify the project’s potential environmental impact and enable it to determine 
whether, and to what extent, the project meets the relevant host-country and applicable international 
environmental guidelines.  Information related to the potential beneficial environmental effects of   a 
project, should also be provided when applicable.  
 
For those transactions requiring submission of an EIA, Annex E describes the type of information 
about the environmental effects of a project that should be contained within an acceptable EIA.  In 
addition, a copy of the EIA, along with authorization by the buyer or project sponsors for its release 
to interested parties, is normally required unless the buyer or sponsor has already made an English 
version of the EIA available by posting it on a publicly accessible Web site.   
 
The scope and level of detail needed by Ex-Im Bank to meet the information requirements of the 
environmental guidelines for specific transactions may vary.  In determining the level of information 
required of the applicant, Ex-Im Bank may consider factors such as the availability and scope of 
information from other sources. Ex-Im Bank also may consider information related to a borrower or 
project sponsor’s past compliance with environmental standards or financing conditions when 
evaluating a project’s potential environmental impact and the measures proposed to mitigate that 
impact.  
 
Ex-Im Bank’s E&E Division is comprised of Environmental Analysts and Engineers.  The 
Environmental Analysts specialize in the environmental aspects of projects and the applicability of 
environmental standards and guidelines.  The Engineers specialize in individual industrial sectors 
and are also familiar with many of the environmental aspects of projects that fall within their sectors. 
The Division’s Environmental Analyst, together with the engineer assigned to evaluate the technical 
aspects of a project, are available to provide guidance to applicants on matters related to Ex-Im 
Bank’s environmental information requirements. 
 
B.  Long-Term Loans and Guarantees Based on Sovereign or Corporate Risk   
 
A Final Commitment Application may involve conversion of a Letter of Interest (LI), conversion of 
a Preliminary Commitment (PC), or it may be a stand alone application.   
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Letters of Interest   
Letters of Interest (LIs) are non-binding expressions of Ex-Im Bank’s willingness to consider 
participating in a transaction. Ex-Im Bank generally issues LIs within seven business days of 
the receipt of an application.  LI applications for long-term transactions must be 
accompanied by a completed Environmental Screening Document (Annex B) that will be 
used for initial categorization of the transaction and to inform the applicant as to the scope of 
environmental information required for a subsequent Final Application.  This initial 
categorization is preliminary and subject to revision once the characteristics of the project 
are more fully defined at a subsequent application phase.  
  
Except in rare instances involving projects that are known to have potentially severe adverse 
environmental effects, LIs will be issued with no prior environmental review.  For LI 
applications initially screened as Category C, no mention of environmental requirements will 
be included in the LI.  For those LI applications relating to a physical project (Category A, B 
or N), Ex-Im Bank will provide information with the LI alerting the applicant as to the need 
for an EIA, if applicable, (as described in Annex E) or the nature of information needed by 
the E&E Division to evaluate the project. This allows the applicant a maximum amount of 
time to gather the required environmental information in order to avoid processing delays at 
the subsequent Final Application stage. 


 
No LIs will be issued for nuclear cases without prior review by the E&E Division.  Nuclear 
transactions are subject to the provisions of Ex-Im Bank’s Nuclear Procedures & 
Guidelines. 
 


Preliminary Commitments   
Preliminary Commitments (PCs) are issued after Ex-Im Bank's staff and Board of Directors 
analyze information available relative to the financial soundness, technical feasibility, and 
environmental effects of a proposed transaction.  Applications for a PC must include a 
completed Environmental Screening Document (Annex B).  Based on the information 
provided in the screening form, the E&E Division will inform the applicant promptly of the 
category of the transaction and the scope of additional environmental information required to 
process the PC. 


 
Ex-Im Bank understands that in certain cases, not all the information needed to evaluate the 
project against host-country or applicable international environmental guidelines, is 
accessible to applicants at the PC stage.  In these cases, based on recommendations of the 
E&E Division, Ex-Im Bank will condition its issuance of a PC on a subsequent review and 
satisfactory evaluation of such information at the Final Commitment stage. 
 
In those cases where a PC is requested for a series of long-term transactions pertaining to 
physical projects for a single borrower or end-user (“Long-Term Facility”), Ex-Im Bank will 
condition its PC on a subsequent review and evaluation at the Final Commitment stage for 
each resulting transaction identified within the PC. 
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If environmental concerns are sufficiently serious and adequate information is available for 
evaluation, Ex-Im Bank may decline to issue a PC on environmental grounds.  If a PC is 
issued, the PC Approval Letter will identify information that will be required in the Final 
Commitment application.  PC letters may identify environmental issues that should be 
addressed (for example, by proposed mitigation measures) at the Final Commitment stage. 


   
Final Commitments  


Final Commitments (or Final Applications) for long-term transactions are approved by Ex-
Im Bank, only after all financial, technical, and environmental analyses have been 
completed.  If no PC has been issued, the applicant for a Final Commitment must submit a 
completed Environmental Screening Document (Annex B).  All long-term final applications, 
except those designated as Category C, will undergo a complete environmental evaluation in 
accordance with the review procedures and information requirements noted above.  In order 
that interested parties have sufficient time to review and provide information and comments 
to the E&E Division about the environmental effects of Final Commitments designated as 
Category A, the transaction’s EIA should be made available to interested parties for at least 
30 calendar days prior to Ex-Im Bank’s issuance of a Final Commitment.  


 
No Final Commitment will be authorized unless Ex-Im Bank, in its sole judgment, has 
received sufficient environmental information to enable the E&E Division to assess the 
environmental effects of the project.  The environmental information provided will be 
evaluated against the relevant host-country guidelines and the applicable international 
guidelines.  


 
 
C.  Long-Term, Limited Recourse Project Financing Program 
 
Applications for Letters of Interest for limited recourse project financing must be accompanied by an 
Environmental Screening Document (Annex B) that will be used for initial categorization of the 
transaction and to inform the applicant as to the scope of environmental information required for a 
subsequent Final Application. This initial categorization is preliminary and subject to revision once 
the characteristics of the project are more fully defined at a subsequent application phase. 
 
The E&E Division will be involved in the early stages of processing a limited recourse project 
financing application. As part of determining whether Ex-Im Bank will issue a Preliminary Project 
Letter (PPL), the E&E staff will consider whether the project will raise any potentially serious 
environmental problems that could lead Ex-Im Bank to withhold financial support for the project. If 
such problems are identified, Ex-Im Bank shall notify the sponsor and may provide guidance with 
respect to mitigation measures that could be adopted in order to address these environmental 
problems. 
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When an EIA is required (Category A), the applicant or sponsor of the project finance transaction 
should submit an EIA to Ex-Im Bank as soon as possible, but in no event later than the time of 
application for a Final Commitment.  The EIA also should be made available to interested parties for 
at least 30 calendar days prior to Ex-Im Bank’s issuance of a Final Commitment. An Environmental 
Analyst from the E&E Division will review the EIA, request further information as necessary from 
the sponsors or exporters, analyze all relevant information, and prepare an environmental evaluation 
of the project.  The evaluation may include recommendations to the Board of Directors with respect 
to conditions that must be met to obtain financial support. 
 
As is the case with the financial and technical reporting requirements associated with the evaluation 
of limited recourse project finance transactions, Ex-Im Bank reserves the right to require the sponsor 
to bear the expense of outside environmental specialists to prepare an independent report with 
respect to the project’s environmental effects.  
 
D.  Medium-Term Loans, Guarantees and Insurance  
 
Medium-term financial support provided by Ex-Im Bank through its loan, guarantee, and insurance 
programs generally covers the export of capital goods and services that are not purchased in 
conjunction with a particular physical project.  Applications for Medium-Term transactions will not 
require submission of an Environmental Screening Document (Annex B).  
 
Ex-Im Bank will internally screen medium-term applications for Final Commitments based on the 
information contained in the application.  For those medium-term transactions where the 
environmental screening reveals that the underlying project presents the potential for significant 
adverse environmental effects because it is to be carried out in a sensitive area or likely to have an 
adverse impact on such an area, the applicant will be informed and required to submit environmental 
information sufficient for Ex-Im Bank to undertake an environmental review of the project against 
relevant host-country and applicable international environmental guidelines. Applications for most 
medium-term transactions will not be subject to an environmental review.    
 
Medium Term Delegated Authority  
 Under Ex-Im bank’s Medium Term Delegated Authority (MTDA) Program, Ex-Im Bank 


permits eligible lenders to underwrite and authorize medium-term guarantee and insurance 
transactions for which the lender utilizes pre-determined credit standards.  The Program 
provides appropriate controls with respect to Ex-Im Bank’s environmental policy.  
(Applications ineligible for processing under the MTDA Program due to environmental 
sensitivity will be reviewed and processed directly by Ex-Im Bank under its medium term 
guarantee and insurance programs.) 


 
E.  Credit Guarantee Facilities (CGFs) 
 
The CGF program is designed to reduce up-front administrative time and cost and thereby better 
serve small and medium-sized exporters.  CGFs only address medium-term transactions.  Most 
CGFs provide guarantees of medium-term lines of credit between U.S. and foreign financial 
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institutions that are used to finance U.S. exports consisting of a wide range of capital goods to a 
variety of end-users, or certain recurring capital goods to a specific foreign buyer.  In most cases, 
Ex-Im Bank is not informed of the specific exports supported by a CGF until after financing for the 
transaction has been authorized.  CGFs of this type will not be subject to an environmental review.  
 
Some CGFs may consist of Ex-Im Bank guarantees of medium-term lines of credit in which the 
borrower is also the end-user of the export (typically an industrial company rather than a bank), and 
consequently information on the nature of the export and its end-use may be available prior to Bank 
action.  Applications for these CGFs will be screened for their potential environmental effects.  In 
the unusual case where the screening of a medium-term transaction covered under a CGF reveals 
that the underlying project presents the potential for significant adverse environmental effects 
because it is to be carried out in a sensitive area or likely to have an adverse impact on such an area, 
the applicant will be informed and required to submit environmental information about the project, 
sufficient for Ex-Im Bank to undertake an environmental review of the project against relevant host-
country and applicable international environmental guidelines.  
 
Chemicals, pesticides and other such commodities are not eligible for medium-term financing under 
CGFs.  Nuclear related exports also are not eligible for support under Ex-Im Bank’s CGF program. 
 
F. Short-Term Insurance 
 
The scope of the Common Approaches does not include transactions having repayment terms less 
than two years.  Short-term financial support for exports provided by Ex-Im Bank export credit 
insurance generally covers commodities, consumer goods, and other non-capital goods and services. 
These products typically have limited, if any, environmental consequences.  Ex-Im Bank Insurance 
support for these transactions is provided against risks of non-repayment and generally provides 
coverage for a term of up to one year. With the exception of nuclear-related exports, no 
environmental screening or review will be conducted of short-term transactions. (Applicants should 
refer to Ex-Im Bank’s Nuclear Procedures and Guidelines for all nuclear related exports.) 
 
Ex-Im Bank will not provide insurance for chemicals or pesticides that are banned or severely 
restricted in the U.S.  A list of items ineligible for export credit insurance is contained in Annex C.  
 
G. Working Capital Guarantee Program (WCGP) 
 
Ex-Im Bank provides short-term working capital support directly to U.S. exporters for activities 
related to the production or supply of items within the United States for subsequent export.  With the 
exception of nuclear-related exports, no environmental review will be conducted of WCGP 
transactions. (Applicants should refer to Ex-Im Bank’s Nuclear Procedures and Guidelines for 
nuclear-related WCGP transactions.) 
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V. PROJECT MONITORING 
 
To ensure that projects supported by Ex-Im Bank are constructed and operated in accordance with 
the relevant host-country and applicable international environmental guidelines, Ex-Im Bank will 
monitor the environmental performance of Ex-Im Bank supported Category A projects through the 
term of the Ex-Im Bank financial support, particularly those aspects of projects subject to any Ex-Im 
Bank financing conditions pertaining to the implementation of measures to mitigate a project’s 
environmental impact.  Monitoring will be conducted through the review of information provided by 
the sponsor and through site visits. In the case of large projects undertaken as limited recourse 
project finance transactions, Ex-Im Bank may require that the project sponsor bear the expense 
associated with retaining an independent outside environmental consultant to conduct site visits on 
behalf of Ex-Im Bank and to obtain the information required to monitor the project’s environmental 
performance and level of compliance with the provisions of any environmental conditions related to 
Ex-Im Bank's financial support for the project.  
 
Ex-Im Bank will make available supplemental environmental reports (including remediation or 
mitigation plans and procedures, and related monitoring reports) that Ex-Im Bank requires to be 
submitted to the Bank by the borrower as a condition of the financing. Instructions on how to obtain 
the EIA or other available reports will be posted on Ex-Im Bank’s "Major Transactions Pending 
List” page.   Ex-Im Bank will endeavor to inform the borrower if such reports are made available to 
interested parties. Ex-Im Bank will not disclose business confidential information protected under 18 
U.S.C. 1905 or deliberative material generated by the Bank or its consultants.   
 
Ex-Im Bank’s Environmental Analysts are responsible for undertaking the environmental evaluation 
of proposed transactions and will conduct, as required, monitoring of the environmental aspects of 
projects following authorization for financial support. The Environmental Analysts serve as Ex-Im 
Bank’s primary experts on environmental matters, including the environmental performance of Ex-
Im Bank supported projects.   
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ANNEX A 
 


INTERNATIONAL ENVIRONMENTAL GUIDELINES 
 


Introduction 
 
The international guidelines generally applicable to projects financed by Ex-Im Bank are as 
follows: 
 
For Private Sector Projects1  
The International Finance Corporation’s (IFC) Performance Standards on Social & 
Environmental Sustainability (as defined in its eight Performance Standards), supplemented by 
the IFC Environmental Health and Safety (EHS) Guidelines.  
 
For Public Sector Projects (Sovereign Risk) 
The World Bank Safeguard Policies (as defined in its ten Operational Policies), supplemented by 
the IFC Environmental Health and Safety Guidelines. 
 
For Projects co-financed with Multilateral Development Banks:  
For those projects in which the European Bank for Reconstruction and Development (EBRD), 
the African Development Bank, the Asian Development Bank or the Inter-American 
Development Bank are involved, Ex-Im Bank may apply the guidelines, in whole or in part, of 
the respective Multilateral Development Bank (MDB) to the project in order to facilitate U.S. 
exporter participation in these projects.  In the case of conflict between the MDB guidelines and 
the applicable World Bank Group Guidelines, the more stringent guidelines will apply as 
determined by the E&E Division.  
 
Fundamental Elements of Environmental Reviews:  
 
The following ten elements summarize the intent and scope of the World Bank Safeguard 
Policies (Operational Policies) and the IFC Performance Standards.  The elements can serve as a 
guide to project participants to enable them to establish an environmental framework that will 
facilitate their task of addressing those specific international guidelines that are applicable to a 
project.   
 


1. Air Quality.  Protect air quality through available technologies and good practices by 
controlling or reducing emissions to quantitative limits set forth in the applicable 
international guidelines.  


 
2. Water Use and Quality.  Protect fresh, marine and groundwater resources from project-


related over demand and contamination through the efficient use of water and through the 
use of methods to control and treat project effluent discharges to quantitative limits set 
forth in the applicable international guidelines. 


 
                                                 
1 Required Guidelines for Projects Structured as Limited Recourse Project Finance, and recommended for Projects 
structured as corporate risk.  Applicant/Buyers involved in private sector projects structured as corporate risk have 
the option of electing compliance with the Guidelines for Public Sector Projects.  
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3. Waste Management.  Management, recycling, storage, treatment and disposal of solid, 
hazardous and toxic materials and wastes, in accordance with provisions of the applicable 
international guidelines. 


 
4. Natural Hazards.  Design and locate the project  so as to reduce environmental risks from 


natural hazards, in accordance with good engineering practices such as designing to 
seismic criteria, and in accordance with the provisions of the applicable international 
guidelines.  


 
5. Ecology.  Protect ecological resources and biodiversity, encourage conservation, and 


support the protection and restoration of critical natural habitats containing threatened, 
endangered and rare species, in accordance with the provisions of the applicable 
international guidelines. 


 
6. Involuntary Resettlement, Indigenous Peoples, Cultural Property.  Develop the project to 


reduce or mitigate the effects of involuntary resettlement, adverse impacts to indigenous 
peoples and adverse impact to cultural property in accordance with the provisions of the 
applicable international guidelines.   


 
7. Noise.  Control and reduce the level of noise from projects to quantitative limits set forth 


in applicable international guidelines. 
 


8. Working Conditions.  Establish controls to promote safe working conditions, the fair 
treatment of workers and to address child and forced labor situations in accordance with 
host country labor and employment laws and the provisions of the applicable  
international guidelines.  


 
9. Community Health and Safety.  Establish measures and plans to avoid or minimize 


adverse project-related impacts on the health, safety and security of the local community 
during the construction and operation of the project, in accordance with applicable 
international guidelines.  


 
10. Global Climate.  Promote measures to reduce the emission of carbon dioxide and other 


greenhouse gases that may contribute to changes in global climate. 
 
 
There are three “Tables” provided in this Annex that set forth the specific environmental 
requirements against which Ex-Im Bank will evaluate a project’s environmental effects.  
 
  Table 1: Environmental Guidelines for Private Sector Category A Projects  
  Table 2: Environmental Guidelines for Public Sector Category A Projects  
  Table 3: Environmental Guidelines for Category B Projects 
 
These Tables cover projects associated with all industrial sectors.  Questions relating to the 
environmental guidelines applicable to a particular project should be addressed to Ex-Im Bank’s 
Engineering and Environment Division.  
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TABLE 1 
 


Environmental Guidelines for Private Sector Category A Projects  
 


Note:  Application of the following Guidelines is Required for Category A projects structured as 
limited recourse project finance.  They also are Recommended for Category A projects 
structured as corporate risk, although applicants/buyers involved in such projects have the option 
of instead complying with the Guidelines listed in Table II. 
   
Consistent with the OECD Common Approaches, Category A projects that are structured as 
project finance transactions will be evaluated using the Performance Standards on Social and 
Environmental Sustainability (Performance Standards) of the International Finance Corporation 
(IFC), and the IFC Environmental Health and Safety Guideline (EHS Guidelines) applicable to 
the underlying sector of the project.   
 
Ex-Im Bank recommends that Category A projects structured as corporate risk also be evaluated 
using these IFC Performance Standards and EHS Guidelines, though applicants and/or buyers 
involved in corporate risk projects have the option of electing compliance with the guidelines 
listed in Table II.   
 
If Ex-Im Bank identifies an operational link or facility associated with the project and determines 
that the identified operations should be included within the scope of the environmental 
evaluation, it will inform the project as to the identity of the associated operations, the nature of 
the environmental information about the facility that is required, and the guidelines that will be 
used in evaluating the associated operations.  
 
The applicant shall prepare and submit to Ex-Im Bank an Environmental Impact Assessment 
(EIA) as described in Annex E of the project (and associated operations, if required) as well as 
other environmental information sufficient to show compliance with the applicable Performance 
Standards and EHS Guidelines described in this Table.  This information will enable Ex-Im 
Bank to evaluate the project’s level of compliance with host country environmental guidelines as 
well as the applicable IFC Performance Standards and EHS Guidelines.  Information about the 
IFC Performance Standards and EHS Guidelines is presented below:   
  
 


The Performance Standards of the IFC 
 
The IFC Performance Standards apply to private sector projects and provide foreign buyers and 
project participants with instruments to structure, design, construct and manage the operations of 
projects in an environmentally and socially acceptable manner, while providing measures to 
avoid or mitigate adverse environmental and social impacts resulting from the projects.  These 
Performance Standards are intended to focus on outcomes rather than process, thereby stressing 
the implementation of sound environmental and social management systems that achieve desired 
outcomes, including the mitigation of adverse impacts. 
 
There are eight IFC Performance Standards: 


• Social & Environmental Assessment and Management Systems 
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• Labor and Working Conditions 
• Pollution Prevention and Abatement 
• Community Health and Safety 
• Land Acquisition and Involuntary Resettlement 
• Biodiversity Conservation and Sustainable Natural Resource Management 
• Indigenous Peoples 
• Cultural Heritage 


 
Copies of the full text of the IFC Performance Standards are available from Ex-Im Bank, the 
IFC, or at: http://www.ifc.org/ifcext/enviro.nsf/Content/PerformanceStandards.   
 
In order to assist users in understanding the scope and content of the IFC Performance Standards, 
Ex-Im Bank’s Engineering & Environment Division has prepared a summary of the objectives 
and requirements of each Standard.  In the case of ambiguity between the following summaries 
and the official language of the respective Performance Standards set forth by the IFC, the 
language of the IFC will prevail.   Ex-Im Bank’s Engineering & Environment Division will 
decide on a case-by-case basis the appropriate application of the IFC Performance Standards to a 
particular project in consultation with the transaction parties, in a manner consistent with Ex-Im 
Bank’s Charter.  
 
 
Performance Standard #1:  Social & Environmental Assessment and Management Systems 
Objectives: 


a) Identify and assess environmental and social impacts in the project’s area of influence 
b) Avoid, minimize, mitigate or compensate for adverse impacts 
c) Ensure that affected communities are engaged on issues that may affect them 
d) Promote improved environmental and social performance through effective management 


systems 
Major Requirements: 


• Conduct an Environmental and Social Impact Assessment (ESIA or EIA)2 of the 
project, appropriate to the nature of the project’s environmental and social risks and 
potential impacts, to include issues identified in Performance Standards 2 through 8.  


• Establish Environmental and Social Management Plans commensurate with the 
findings of the ESIA and consultation with affected communities. 


• Establish Action Plans where specific mitigation measures and actions are 
required for the project to comply with applicable laws, regulations and the requirements 
of these Performance Standards. 


• Provide organizational capacity and contractor/employee training to enable 
project to achieve continuous environmental and social performance 


• Establish and maintain a timely process of community engagement, including a 
grievance mechanism, focusing on disclosure of information and consultation with local 
communities affected by project risks or adverse impacts that is free from external 
manipulation, interference or coercion to ensure relevant and understandable access to 
project information. 


                                                 
2 Note: The IFC Performance Standards refer to this document as an “ESIA” – this is the same document as the 
Environmental Impact Assessment (EIA) required by Ex-Im Bank for Category A projects.  For consistency, ESIA, 
the IFC terminology, will be used in this summary.  
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• Establish procedures to monitor and measure the effectiveness of the 
environmental and social management program, including internal reporting of the 
program’s effectiveness to the project’s senior management, disclosure of Action Plans 
(including material changes to such Plans) to affected communities, and external 
reporting to affected communities on the results of Action Plans, commensurate with the 
concerns of the affected communities.  


 
Performance Standard #2: Labor and Working Conditions 
Objectives: 


a) Establish, maintain and improve the worker-management relationship 
b) Promote fair treatment and equal opportunity for workers, in compliance with national 


laws 
c) Protect workforce by addressing child labor and forced labor 
d) Promote safe working conditions and protect/promote the health of workers 


  
(Refer to the text of IFC Performance Standard#2 for definitions of the term “workers” and the scope of its 
applicability to employees related to the project.) 
 
Major Requirements: 


• Establishment of a Human Resources Policy consistent with the requirements of 
this Standard that informs employees of their rights under national labor and employment 
laws  


• Document and communicate to all employees conditions and terms of 
employment 


• Respect collective bargaining agreements with worker organizations and provide 
reasonable conditions and terms of employment that, at a minimum, comply with national 
law, and enable alternative means for worker expression of grievances where national 
law restricts worker organizations 


• Practice non-discrimination and equal opportunity in making employment 
decisions 


• Provide a mechanism for workers to raise workplace concerns 
• Protect the workforce from forced labor and illegal or economically exploitative 


child labor 
• Provide workers with a safe and healthy work environment, taking into account 


risks inherent to the particular project sector. 
 
 
Performance Standard #3: Pollution Prevention and Abatement 
Objectives: 


a) Avoid or minimize pollution from project activities to avoid or minimize adverse impacts 
on the environment and human health 


b) Promote the reduction of emissions that may contribute to climate change 
 
Major Requirements: 


• Consider ambient conditions over the project cycle and apply pollution prevention 
and control technologies & practices that are best suited to avoid, minimize or reduce 
adverse impacts on human health and the environment, consistent with good industry 
practice 
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• Avoid, or where unavoidable, control the intensity of the release of pollutants, and 
include measures to control their accidental release. 


• Avoid or minimize the generation of hazardous waste, and where such generation 
is unavoidable recover and reuse to the extent possible or treat, destroy or dispose of it in 
an environmentally sound manner. 


• Avoid, or where unavoidable, minimize or control the release of hazardous 
wastes. Avoid the manufacture, trade or use of chemicals or hazardous materials subject 
to international bans or phase-outs. 


• Establish plans and make preparations to respond to process upset, accidental and 
emergency situations in a manner appropriate to the operational risks and the need to 
prevent potential negative consequences. 


• Refer to the Environmental Health and Safety Guidelines (EHS) of the IFC that is 
appropriate to the project sector to evaluate and select pollution prevention and control 
techniques and to determine emission and effluent levels that are normally acceptable to 
the project.  If, due to specific project circumstances, alternative levels that deviate from 
the EHS or host Country levels are selected, a full and detailed justification for any 
proposed alternatives is required. 


• Address adverse project impacts on existing ambient conditions such as land use, 
proximity to ecologically sensitive or protected areas, the capacity of the air and water to 
absorb incremental pollutants while remaining at an acceptable level, and the potential 
for cumulative impacts with uncertain consequences.  In addition, promote strategies to 
avoid or minimize the release of pollutants and improve ambient conditions when project 
produces significant emissions in an already degraded area. 


• Promote the reduction of project-related greenhouse gas emissions in a manner 
appropriate to the nature and scale of the project operations and impact. Annually 
quantify and monitor GHG emissions, and evaluate options to reduce or offset project 
related GHG emissions. 


•   Formulate and implement an integrated pest management program for pest 
management activities, including selection of pesticides that are low in human toxicity 
and design of an application regime to minimize damage to natural enemies and prevent 
the development of resistance in pests.  


 
Performance Standard #4: Community Health & Safety 
Objectives: 


a) Avoid or minimize the risks to, and impacts on, the health and safety of the local 
community over the project life cycle, from both routine and non-routine 
circumstances. 


b) Ensure that the safeguarding of personnel and property is carried out in a legitimate 
manner that avoids or minimizes risks to the community’s safety and security.  


 
Requirements: 


• Evaluate risks and impacts of the project to the health and safety of affected 
communities, from design through decommissioning and establish preventive measures 
to address them in a manner commensurate with the identified risks and impacts. 


• Disclose Action Plans and other relevant information to affected communities and 
government agencies to enable them to understand the risks and impacts while engaging 
them on this matter on an ongoing basis. 
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• Design, construct, operate and decommission the project’s structural elements in 
accordance with good international industry practice with particular consideration to 
exposure to natural hazards. In cases of dams or ash ponds situated in high-risk locations, 
engage an independent expert to conduct a review of the structure design early in the 
project stage.  Take measures to ensure safety and prevent accidents when moving 
equipment on public roads. 


• Prevent or minimize the potential for community exposure to hazardous materials 
that may be released by the project, and exercise commercially reasonable efforts to 
control the safety of hazardous raw materials and the transportation and disposal of 
wastes. 


• Avoid or minimize the exacerbation of impacts caused by natural hazards, such as 
landslides or floods from land use changes due to project activities. Avoid or minimize 
impacts of project activities on soil, water and other natural resources in use by the 
affected communities. 


• Prevent or minimize the potential for community exposure to water-borne, water-
related, or vector-borne disease and other communicable diseases resulting from project 
activities or associated with the influx of project labor. Where specific diseases are 
endemic in communities in the project area, explore opportunities to improve 
environmental conditions that could reduce their incidence.  


• Assist the community in preparing to respond effectively to emergency situations.  
Where local governments lack the capacity to respond effectively, assume an active role 
in preparing for and responding to project related emergencies. Document emergency 
procedures and responsibilities and disclose in the Action Plan. 


• Assess risks to those within and outside the project site posed by arrangements 
with employees or contractors providing security to safeguard personnel and property.  
Investigate security forces to ensure they are not implicated in past abuses, provide them 
with adequate training with respect to conduct towards project workers and  the local 
community. 


• Investigate any credible allegations of unlawful or abusive acts of security 
personnel, take action to prevent recurrence, and report unlawful and abusive acts to 
public authorities when appropriate.  
 


Performance Standard #5: Land Acquisition and Involuntary Resettlement 
Objectives: 


a) Avoid or minimize involuntary resettlement whenever feasible by exploring alternative 
project designs. 


b) Mitigate adverse social and economic impacts by providing compensation for loss of 
assets at replacement cost and ensuring that resettlement activities are implemented with 
appropriate disclosure of information, consultation and informed participation of those 
affected. 


c) Improve or at least restore livelihoods and living standards of displaced persons. 
d) Improve living conditions among displaced persons through provision of adequate 


housing with security of tenure at resettlement sites. 
 


Requirements: 
• Consider feasible alternative project designs to avoid or at least minimize physical 


or economic displacement while balancing environmental, social and financial costs and 
benefits. 
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• Offer displaced persons and communities compensation for loss of assets at full 
replacement cost and assistance to improve or at least restore their living standards or 
livelihoods. Compensation standards will be transparent and consistent within the project.  
If land based, or where land is collectively owned, offer land-based compensation where 
feasible, and provide opportunities to displaced persons and communities to derive 
appropriate development benefits from the project. 


• Following full disclosure, consult with and facilitate the informed participation of 
affected persons and communities in decision making processes related to resettlement.  
Consultation during implementation, monitoring and evaluation of compensation 
payment and resettlement will continue to achieve outcomes consistent with objectives. 


• Establish a grievance mechanism to receive and address specific concerns about 
compensation and relocation raised by displaced persons or members of host 
communities, including a recourse mechanism to resolve disputes in an impartial manner. 


• Where involuntary resettlement is unavoidable, carry out a census with socio-
economic baseline data to identify persons who will be displaced, determine eligibility 
for compensation and assistance, and discourage inflow of people ineligible for these 
benefits.  In the absence of local government procedures, establish a cut-off date for 
eligibility, and document and disseminate through the project area information regarding 
the cut-off date. 


• Develop a Resettlement Action Plan for acquisition of land through the exercise 
of eminent domain or through negotiated settlements involving physical displacement of 
people that is based on a Social and Environmental Assessment regardless of the number 
of people affected, consistent with the requirements set forth in the language of Paragraph 
12 of the IFC’s Performance Standard #5. 


• For negotiated settlements involving economic displacement, develop procedures 
to offer affected people and communities compensation and other assistance, consistent 
with the requirements set forth in the language of Paragraph 13 of the IFC’s Performance 
Standard #5.  


• In the case of physical displacement, offer displaced persons choices among 
feasible resettlement options, including adequate housing or cash compensation where 
appropriate prior to relocation, and provide relocation assistance suited to the needs of 
each group, with particular attention to the poor and vulnerable. New resettlement sites 
will offer improved living conditions.  


• In the case of displacement of persons having no recognizable legal right or claim 
to the land they occupy, offer them a choice of options for adequate housing with security 
of tenure enabling them to resettle legally without the subsequent risk of forced eviction.  
Provide these persons with compensation for occupied structures and other improvements 
to the land at full replacement provided they occupy the land prior to the eligibility cut-
off date.   


• In the case of physical displacement of communities of indigenous peoples from 
their communally held traditional or customary lands under use, meet the applicable 
requirements of this Standard as well as those of Performance Standard 7. 


• Compensate persons facing loss of income or livelihood (economic displacement) 
regardless of whether they are physically displaced in accordance with the requirements 
set forth in the text of Paragraph 20 and 21 of the IFC Performance Standard #5. 


• In the case of host government-managed resettlement, collaborate with the 
responsible government agency to achieve outcomes consistent with the objectives set 
forth in the official text of Paragraphs 22 through 25 of Performance Standard #5. 
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Performance Standard #6: Biodiversity Conservation and Sustainable Natural Resource 
Management 


 
Objectives: 


a) Protect and conserve biodiversity 
b) Promote sustainable management and the use of natural resources through the adoption of 


practices that integrate conservation needs and development priorities 
 


Requirements: 
• Assess the significance of project impacts on all levels of biodiversity as an 


integral part of the ESIA process, taking into account the differing values attached to 
biodiversity by specific stakeholders, and identify impacts on ecosystem services.  The 
assessment will focus on the major threats to biodiversity, which include habitat 
destruction and invasive species. Retain qualified and experienced external experts to 
assist in conducting the Assessment as required below. 


• In areas of modified habitat, exercise care to minimize conversion or degradation 
of such habitat while identifying opportunities to enhance habitat and protect and 
conserve biodiversity as part of operations. 


• In areas of natural habitat, the project will not significantly convert or degrade 
such habitat unless there are no technical and financially feasible alternatives, or unless 
the overall benefits of the project outweigh the costs, including those to the environment 
and biodiversity and unless conversion or degradation is appropriately mitigated. 


• In areas of natural habitat, mitigation measures will be designed to achieve no net 
loss of biodiversity where feasible and may include post-operation restoration of habitats, 
offsets of losses through the creation of ecologically comparable areas managed for 
biodiversity, and/or compensation to direct users of biodiversity. 


• In areas of critical habitat (as defined in the official text of Paragraph 9 of 
Performance Standard #6), no project activities will be implemented unless there are no 
measurable adverse impacts on the ability of the critical habitat to support the established 
population of critically endangered or endangered species, and activities result in no 
reduction in the population of any such species, and mitigation measures are taken to 
address lesser impacts.  


• In addition to the requirements noted above for critical habitat, where the project 
is located in a legally protected area, consult protected area sponsors and managers, local 
communities and other key stakeholders on the proposed project, proceed in a manner 
consistent with the defined area management plans, and implement additional programs, 
as appropriate, to promote and enhance the conservation aims of the protected areas. 


• Do not intentionally introduce any new alien species unless this is carried out in 
accordance with the existing regulatory framework for such introduction or is subject to a 
risk assessment (as part of the ESIA) to determine the potential for invasive behavior.  Do 
not deliberately introduce any alien species having a high risk of invasive behavior or of 
any known invasive species, while exercising diligence to prevent accidental 
introductions.  


• Manage renewable natural resources in a sustainable manner, and where possible, 
demonstrate the sustainable management of the resources through an appropriate system 
of independent certification. 
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• Projects involved in natural forest harvesting or plantation development will not 
cause any conversion or degradation of critical habitat. Locate such plantation projects on 
un-forested land or land already converted.  Also, ensure that all natural forests and 
plantations are independently certified as meeting performance standards compatible with 
internationally accepted principles and criteria for sustainable forest management.  If it is 
determined that the operation does not yet meet the requirements of such an independent 
forest certification system, develop and adhere to a time-bound, phased action plan for 
achieving such certification. 


• Projects involved in the production and harvesting of fish populations or other 
aquatic species must demonstrate that their activities are being undertaken in a 
sustainable manner, through application of an internationally accepted system of 
independent certification or through appropriate studies carried out in conjunction with 
the ESIA. 
 


Performance Standard 7:  Indigenous Peoples 
Objectives: 


a) Ensure that the process fosters full respect for the dignity, human rights, aspirations, 
cultures and natural resource-based livelihoods of indigenous peoples. 


b) Avoid adverse impacts of projects on communities of indigenous peoples or when 
avoidance is not feasible, minimize, mitigate or compensate for such impacts, while 
providing opportunities for development benefits in a culturally appropriate manner. 


c) Establish and maintain an ongoing relationship with indigenous peoples affected by a 
project throughout the life of the project. 


d) Foster good faith negotiation based on informed participation with indigenous peoples 
when projects are located on traditional or customary lands under use by those peoples. 


e) Respect and preserve the culture, knowledge and practices of indigenous peoples. 
 


Requirements: 
• Identify, through the ESIA process, all communities of indigenous peoples who 


may be affected by the project within the project’s area of influence as well as the nature 
and degree of the expected (though unavoidable) social, cultural and environmental 
impacts on them. 


• If unavoidable, minimize, mitigate or compensate for identified impacts in a 
culturally appropriate manner.  Develop proposed action with informed participation and 
contained in a time-bound Indigenous Peoples Development Plan, or a broader 
community development action plan with separate components for indigenous peoples.   


• Establish an ongoing relationship with the affected communities of indigenous 
peoples from early design through the life of the project.  In projects with adverse 
impacts on such peoples, the consultation process will ensure their free, prior and 
informed consultation and facilitate their informed participation on matters directly 
affecting them, such as proposed mitigation measures, the sharing of development 
benefits and implementation issues.  The process of engagement will be culturally 
appropriate and commensurate with the risks and potential impacts to the indigenous 
peoples, and will include involvement of indigenous peoples’ representative bodies 
(councils of elders, etc.), will include both women and men of various age groups as 
culturally appropriate, will provide sufficient time for collective decision-making by the 
peoples, will facilitate the peoples’ expression of views, concerns and proposals in the 
language of their choice, without manipulation or coercion, and will ensure that the 
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project grievance mechanism is culturally appropriate and accessible for the indigenous 
peoples. 


• Seek to identify through the process of free, prior and informed consultation, 
opportunities for culturally appropriate development benefits, commensurate with the 
degree of project impacts with the aim of improving their standard of living and fostering   
the long-term sustainability of the natural resource on which they depend.  


• Address any identified “Special Requirements” for indigenous peoples as set forth 
in the text of paragraphs 11 through 13 of the IFC’s Performance Standard #7. 


• Consider feasible alternative project designs to avoid any relocation of indigenous 
peoples from their community held traditional or customary lands under use.  If such 
relocation is unavoidable, the client will not proceed with the project unless it enters into 
a good faith negotiation with the affected communities of indigenous peoples and 
documents their informed participation and the successful outcome of negotiations.  (Any 
relocation will be consistent with the Resettlement Planning and Implementation 
requirements of Performance Standard #5, and the relocated indigenous peoples should 
be able to return to their traditional or customary lands should the reasons for their 
relocation cease to exist. 


• Where the project uses or proposes to use the cultural resources, knowledge, 
innovations or practices of indigenous peoples for commercial purposes, apply the 
requirements set forth in the text of paragraph 15 of the IFC’s Performance Standard #7. 
 


Performance Standard #8: Cultural Heritage 
Objectives: 


a) Protect cultural heritage from the adverse impacts of project activities and support its 
preservation 


b) Promote the equitable sharing of benefits from the use of cultural heritage in business 
activities 


 
Requirements: 


• Comply with relevant national law on protection of cultural heritage, including 
national law implementing the host country’s obligations under the Convention 
Concerning the Protection of the World Cultural and Natural Heritage and other relevant 
international laws, and protect and support cultural heritage by undertaking 
internationally recognized practices for the protection, field-based study and 
documentation of cultural heritage. Retain qualified experts to assist in the ESIA where 
required, based on the requirements which follow. 


• The project site selections and design will be undertaken to avoid significant 
damage to cultural heritage. Where the project location is expected to be within an area 
where cultural heritage is found, either during construction or during operations, chance 
find procedures must be established through the ESIA.  Findings will not be disturbed 
until an assessment by a competent specialist is made and actions are identified consistent 
with the requirements of this Performance Standard. 


• Where a project may affect cultural heritage, consult with affected communities 
who use, or have used within living memory, the cultural heritage for longstanding 
cultural purposes to identify cultural heritage of importance, and incorporate into the 
decision-making process the views of the affected communities.  Consultation will also 
extend to relevant national or local regulatory agencies entrusted with the protection of 
cultural heritage. 
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• No removal of cultural heritage is permitted unless there are no technically or 
financially feasible alternatives or the overall benefits of the project outweigh the 
anticipated cultural heritage loss.  Any removal of cultural heritage will be conducted by 
the best available technique. 


• In the case of critical heritage (internationally recognized heritage of communities 
who use, or have used within living memory, the cultural heritage for long standing 
cultural purposes) such heritage will not be significantly altered, damaged or removed. In 
exceptional cases, where a project may significantly damage such heritage and the 
damage or loss may endanger the cultural or economic survival of communities within 
the host country, consult with the affected communities, conduct good faith negotiation 
and document the successful outcome. Any other impacts on such heritage must be 
appropriately mitigated with informed participation of the affected communities. 


• In the case of legally protected cultural heritage where the project is located 
within a legally protected area or defined buffer zone, in addition to the requirements 
stated above for critical cultural heritage, the project will comply with defined national or 
local cultural heritage regulations of the protected area management plans; consultation 
will be undertaken with area sponsors and manager, local communities and other key 
stakeholders on the proposed project, and additional programs will be implemented to 
promote and enhance the conservation aims of the protected area. 


• Where a project proposes to use cultural resources, knowledge, innovations or 
practices of local communities for commercial purposes, follow the requirements set 
forth in the text of paragraph 11 of the IFC’s Performance Standard #8. 
 
 


IFC Environmental Health and Safety (EHS) Guidelines 
 
The EHS Guidelines of the IFC are intended to supplement the Performance Standards.  They 
provide technical references with general and industry-specific examples of Good International 
Industry Practices as defined in Performance Standard #3, on Pollution Prevention and 
Abatement.  The EHS Guidelines can be downloaded at:  
 


http://www.ifc.org/ifcext/enviro.nsf/Content/EnvironmentalGuidelines 
 


The EHS Guidelines contain environmental performance levels and measures for projects in 
various industrial sectors that are considered to be achievable in new facilities at reasonable costs 
using existing technology.   The ESIA process may recommend alternative levels or measures, 
which, if acceptable to Ex-Im Bank, become project requirements.  When host country 
regulations differ from the levels and measures presented in the EHS Guidelines, projects are 
expected to achieve whichever is more stringent.  If less stringent levels or measures are 
proposed in view of project circumstances, a full and detailed justification for any proposed 
alternatives is required as part of the site-specific environmental assessment, demonstrating that 
selection of the alternative performance level is protective of human health and the environment.  
 
Ex-Im Bank’s Engineering & Environment Division will decide on a case-by-case basis the 
appropriate application of the EHS Guidelines to a particular project in consultation with the 
transaction parties, in a manner consistent with Ex-Im Bank’s Charter. 
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The following is a list of the various EHS Guidelines:  
 
 
I: General EHS Guidelines 
The General EHS Guidelines contain information on cross-cutting environmental, health, and safety issues potentially 
applicable to all industry sectors. They are designed to be used together with the relevant industry sector guideline(s) that 
are listed below.  


1. Environmental (air emissions, ambient air quality, wastewater and ambient water quality, hazardous materials 
management, waste management, noise, etc.) 
2. Occupational Health and Safety (general facility design  & operation, communications & training, physical 
hazards, chemical hazards, biological hazards, radiological hazards, personal protective equipment, special hazard 
environments, monitoring, etc.) 
3. Community Health and Safety  (water quality and availability, structural safety of project infrastructure, life and 
fire safety, traffic safety, transport of hazardous materials, disease prevention, emergency preparedness & response, 
etc.) 
4. Construction and Decommissioning  (environment, occupational health & safety, community health & safety) 
 
 


 
II: Industry Sector Guidelines 


 
Forestry 
 Board and Particle-based Products 
 Sawmilling and Wood-based Products 
 Forest Harvesting Operations 
 Pulp and Paper Mills 
 
Agribusiness/Food Production 
 Mammalian Livestock Production 
 Poultry Production 
 Plantation Crop Production 
 Annual Crop Production 
 Aquaculture 
 Sugar Manufacturing 
 Vegetable Oil Processing 
 Dairy Processing 
 Fish Processing 
 Meat Processing 
 Poultry Processing 
 Breweries 
 Food and Beverage Processing 
 
General Manufacturing 
 Cement and Lime Manufacturing 
 Ceramic Tile and Sanitary Ware Manufacturing 
 Glass Manufacturing 
 Construction Materials Extraction 
 Textiles Manufacturing 
 Tanning and Leather Finishing 
 Semiconductors and Electronics Manufacturing 
 Printing 
 Foundries 
 Integrated Steel Mills 
 Base Metal Smelting and Refining 
 Metal, Plastic, Rubber Products Manufacturing 
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Oil and Gas 
 Offshore Oil and Gas Development 
 Onshore Oil and Gas Development 
 Liquefied Natural Gas (LNG) Facilities 
 
Infrastructure 
 Tourism and Hospitality Development 
 Railways 
 Ports, Harbors and Terminals 
 Airports 
 Airlines 
 Shipping 
 Gas Distribution Systems 
 Toll Roads 
 Telecommunications 
 Crude Oil and Petroleum Product Terminals 
 Retail Petroleum Networks 
 Health Care Facilities 
 Waste Management Facilities 
 Water and Sanitation 
 
Chemicals 
 Pharmaceuticals and Biotechnology Manufacturing 
 Coal Processing 
 Natural Gas Processing 
 Oleochemicals Manufacturing 
 Nitrogenous Fertilizer Manufacturing 
 Phosphate Fertilizer Manufacturing 
 Pesticides Formulation, Manufacturing and Packaging 
 Petroleum-based Polymers Manufacturing 
 Petroleum Refining 
 Large Volume Petroleum-based Organic Chemicals Manufacturing 
 Large Volume Inorganic Compounds Manufacturing and Coal Tar Distillation 
 
Mining 
 Mining 
 
Power 
 Wind Energy 
 Geothermal Power Generation 
 Electric Power Transmission and Distribution 
 Thermal Power  
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TABLE 2 
 


Environmental Guidelines for Public Sector Category A Projects 
(Government and Parastatal Buyers)   


 
Note:  Application of the following Guidelines is Required for Public Sector, Category A projects (those 
having a government or parastatal buyer).   They also are optional for private sector Category A projects 
structured as corporate risk, although it is recommended that applicants/buyers involved in such projects 
instead comply with the Guidelines listed in Table 1.  


 
Consistent with the OECD Common Approaches, public sector Category A projects (projects 
having government or parastatal buyers) will be evaluated using host country standards and the 
relevant aspects of all ten Operational Safeguard Policies (Operational Policies) of the World 
Bank and the Environmental Health and Safety Guidelines (EHS Guidelines) of the International 
Finance Corporation.  
 
If Ex-Im Bank identifies an operational link or facility associated with the project and determines 
that the identified operations should be included within the scope of the environmental 
evaluation, it will inform the project as to the identity of the associated operations, the nature of 
the environmental information about the operations that it requires and the guidelines that will be 
used in evaluating the associated operations.  
 
The applicant shall prepare and submit to Ex-Im Bank an Environmental Impact Assessment 
(EIA) of the project (and associated operations, if required) as described in Annex E as well as 
other environmental information sufficient to show compliance with the applicable Operational 
Policies and EHS Guidelines described in this Table.  This information will enable Ex-Im Bank 
to evaluate the project’s level of compliance with host country environmental guidelines as well 
as the applicable World Bank Operational Policies and EHS Guidelines.  Information about the 
Operational Policies and the EHS Guidelines is presented below:  
 
 


The World Bank Operational Policies  
 


The World Bank has established ten safeguard policies that address the various elements of the 
environmental evaluation process for projects. These policies are referred to as Operational 
Policies (OPs) and are formulated to apply mainly to projects that are government or state 
owned.   The OPs provide foreign buyers and project participants with the information necessary 
to structure, design, construct and operationally manage projects in an environmentally and 
socially acceptable manner, while describing measures to avoid or mitigate adverse 
environmental and social impacts resulting from the projects.  
 
Following is a list of the ten World Bank Operational Policies:  
 


OP 4.01 – Environmental Assessment 
OP 4.04 – Natural Habitats 
OP 4.09 – Pest Management 
OP 4.10 – Indigenous Peoples 







  August 14, 2008 
  Environmental Guidelines - Annex A 


 16


OP 4.11 – Physical Cultural Resources 
OP 4.12 – Involuntary Resettlement 
OP 4.36 – Forests 
OP 4.37 – Safety of Dams 
OP 7.50 – Projects on International Waterways 
OP 7.60 – Projects in Disputed Areas 


 
Copies of the full text of these Operational Policies are available from Ex-Im Bank, the World 
Bank, or they can be downloaded at: http://go.worldbank.org/WTA1ODE7T0.   
 
In order to assist users in understanding the scope and content of the World Bank Operational 
Policies, Ex-Im Bank’s Engineering & Environment Division has prepared a summary of the 
requirements associated with each Operational Policy.  In the case of ambiguity between the 
following summaries and the official language of the respective Operational Policy as set forth 
by the World Bank, the language of the World Bank will prevail.   Ex-Im Bank’s Engineering & 
Environment Division will decide on a case-by-case basis the appropriate application of the 
Operational Policies to a particular project in consultation with the transaction parties in a 
manner consistent with Ex-Im Bank’s Charter.  
 
 
OP 4.01 – Environmental Assessment 
 
Annex B of OP 4.01 sets forth the following requirements for an Environmental Assessment 
(EA), Environmental Impact Assessment (EIA) or Environmental and Social Impact Assessment 
(ESIA).3   The content of the Assessment should focus on the significant environmental (and 
related social) issues of the project, and its scope and level of detail should be commensurate 
with the project’s potential impacts.  
 
The Assessment should include the following:  


a) An Executive Summary that concisely discusses significant findings and recommended 
actions. 


b) A discussion of the policy, legal and administrative framework within which the EIA is 
carried out, with explanations of environmental requirements of other lenders and the 
identification of relevant international environmental agreements to which the country is 
a party. 


c) A concise description of the project, its geographic location (with maps) and area of 
influence as well as its ecological, social and temporal context and descriptions of related 
facilities (access roads, water supply, housing) associated with the project.  The need for 
any resettlement plan or indigenous peoples’ development plan should also be included.  


d) Baseline data that assesses the dimension of the study area and describes relevant 
physical, biological and socioeconomic conditions.  Data sourcing should be referenced. 


e) Assessment of the project’s potential positive and negative environmental impacts, as 
well as identified measures to mitigate negative impacts and opportunities for 
environmental enhancements. 


                                                 
3 Note: The World Bank OP 4.01 refers to this document as an “EA” – this is the same document as the 
Environmental Impact Assessment (EIA) required by Ex-Im Bank for Category A projects, and the Environmental 
and Social Impact Assessment (ESIA) referenced by the IFC and others.  For consistency, EIA, the terminology 
used by Ex-Im Bank, will be used in this summary.      
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f) An analysis of alternatives that systematically compares feasible alternatives to the 
project site, its technology, design and operation, including the “no-project” alternative, 
in terms of the environmental impacts and feasibility of impact mitigation, the costs and 
basis for selecting the particular project design, justification for emission and effluent 
levels and recommended measures for pollution abatement. 


g) An Environmental Management Plan (EMP) or Environmental and Social Management 
Plan (ESMP) that covers mitigation measures and project monitoring.  The EMP must be 
finalized before project construction commences.  (see below) 


h) The EIA should include appendices containing 1) information on the authors of the EIA, 
2) references of written materials used in the study preparation, 3) records of all 
consultation meetings, including those for obtaining the informed views of affected 
people and local nongovernmental organizations (NGOs), survey records, etc., 4) tables 
presenting relevant data referred to or summarized in the EIA text, and 5) a listing of 
associated reports (e.g. resettlement plan, indigenous peoples development plan, etc.)   


 
The Environmental Management Plan (EMP) should include the following: 


a) The set of feasible and cost-effective mitigation measures to reduce potentially 
significant adverse environmental impacts to acceptable levels and compensatory 
measures if mitigation measures are not feasible, cost effective or sufficient. 


b) Linkage to other required mitigation plans (involuntary resettlement plan, etc)  
c) A monitoring plan identifying objectives and specifics that provides information about 


key project environmental aspects to enable the buyer and lenders to evaluate the success 
of mitigation as part of project supervision, while allowing for corrective action to be 
taken as needed.  The monitoring framework should provide specific details of 
monitoring measures, the parameters to be measured, methods used, sampling locations, 
frequency of measurements, detection limits, definition of thresholds that will signal the 
need for corrective actions and reporting procedures to ensure early detection of 
conditions that require mitigation while furnishing information on the progress and 
results of mitigation.   


d) Information on capacity development and training, identifying the entity responsible for 
carrying out mitigation measures and monitoring, and any information to strengthen 
environmental management capability in the agencies responsible for implementation 
such as technical assistance programs. 


e) Cost and scheduling estimates for mitigation, monitoring and capacity development.  
f) Integration of the EMP into the overall project planning, design, budget and 


implementation so that the EMP will receive adequate funding and supervision. 
 


 
OP 4.04 – Natural Habitats 
 


a) Projects should be designed to integrate into national and regional development the 
conservation of natural habitats and the maintenance of ecological functions, while 
promoting the rehabilitation of degraded natural habitats. 


b) Projects that involve the significant conversion or degradation of critical natural habitats 
will not be supported.  


c) Projects that involve the significant conversion or degradation of natural habitats will not 
be supported unless there are no feasible alternatives for the project and its siting, and 
comprehensive analysis demonstrates that overall benefits from the project substantially 
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outweigh the environmental costs.  When the EIA indicates that a project would 
significantly convert or degrade natural habitats, it must include acceptable mitigation 
measures (minimize habitat loss, post-development restoration, offsets, etc.) 


d) When the potential for adverse impacts on a natural habitat are identified, the borrower’s 
ability to implement the appropriate conservation and mitigation measures will be 
evaluated, and if necessary, institutional capacity building measures at the national and 
local level may be required. 


e)  For projects involving natural habitat components, adequate expertise should be engaged 
for project preparation and supervision to ensure adequate design and implementation of 
mitigation measures. 


f) For projects impacting natural habitat, borrowers should take into account the views, 
roles and rights of groups, including NGOs and local communities affected by the 
project, and involve them in the planning, design, implementation and monitoring of the 
project.  Involvement may include managing protected areas, identifying certain 
conservation measures, monitoring and evaluating specific projects, etc.  


 
 
  OP 4.09 – Pest Management 
 


a) Strategies that promote the use of biological or environmental control methods and 
reduce reliance on synthetic chemical pesticides are supported.  


b) In projects that will involve pest management, the capacity of the country’s regulatory 
framework and institutions to promote and support the safe, effective and 
environmentally sound application of pest management will be assessed.  


c) Pesticide procurement is contingent on an assessment of the nature and degree of 
associated risks, taking into account the proposed use and intended users. The following 
criteria apply: 1) they must have negligible adverse human health effects; 2) they must be 
shown to be effective against the target species; 3) they must have minimal effect on non-
target species and the natural environment, and 4) Their use must take into account the 
need to prevent the development of resistance in pests. 


d) Pesticides must be manufactured, packaged, labeled, handled, stored, disposed of, and 
applied according to acceptable standards.    For formulated products that fall into WHO 
classes IA or IB, or formulations of products in Class II, the host country must have 
restriction on their distribution and use, and must not be used by, or be accessible to, lay 
personnel, farmers or others without training, equipment and facilities to handle, store 
and apply the products properly.  


 
 


  OP 4.10 – Indigenous Peoples 
 


a) If indigenous peoples (indigenous ethnic minorities, aboriginals, hill tribes, minority 
nationalities, scheduled tribes, tribal groups) are present in, or have collective attachment 
to, the project area,  a Social Assessment must be undertaken [acceptable to Ex-Im Bank] 
to evaluate the project’s potential positive and adverse effects on the Indigenous Peoples, 
and to examine alternatives where adverse effects may be significant.  The breadth, depth 
and type of analysis in the social assessment should be proportional to the nature and 
scale of the project’s potential effects on the Indigenous Peoples. 
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b) Where the project affects Indigenous Peoples, the borrower shall engage in free, prior and 
informed consultation with them.  This includes: 1- establishment of an inclusive 
framework that provides opportunities for consultation at each stage of project 
preparation and implementation among the buyer, affected Indigenous Peoples’ 
communities and local Civil Society Organizations identified by the peoples’ 
communities;   2- use of consultation methods appropriate to the social and cultural 
values of the affected Indigenous Peoples’ communities and their local conditions, giving 
special attention to the concerns of the women, youth and children and their access to 
development opportunities and benefits; and 3 – availability to the Indigenous Peoples’ 
communities of all relevant information about the project (including an assessment of 
potential adverse effects of the project on the affected peoples’ communities) in a 
culturally appropriate manner. 


c) If, on the basis of the Social Assessment and the results of the free, prior and informed 
consultation, the borrower ascertains that broad support for the project exists among the 
affected communities, the borrower should prepare a detailed report for Ex-Im Bank 
review that states the findings of the Social Assessment, describes the consultation 
process with the affected communities, notes additional measures that may be required to 
address adverse effects on indigenous peoples, states recommendations for free, prior and 
informed consent with, and participation by, the Indigenous Peoples’ communities 
through the project’s implementation and operations phase, and describes any formal 
agreements reached with Indigenous Peoples’ communities and/or organizations of the 
Indigenous Peoples.  Financial support for the project is contingent on Ex-Im Bank’s 
finding that such support indeed exists for the project.  


d) The borrower shall prepare an Indigenous Peoples Plan (IPP).  The IPP shall be prepared 
on the basis of the Social Assessment and in consultation with the affected Indigenous 
Peoples’ communities, and shall set out the measures through which the borrower will 
ensure that 1) Indigenous Peoples affected by the project receive culturally appropriate 
social and economic benefits; and 2) when potential adverse effects on Indigenous 
Peoples are identified, those effects are avoided, minimized, mitigated or are the subject 
of compensation.   Annex B to the World Bank’s Operational Policy 4.10 contains further 
information on the preparation of an IPP.    


e) The borrower shall make the Social Assessment Report and a draft of the IPP available to 
the affected communities in an appropriate form, manner and language for review.  Once 
accepted by Ex-Im Bank, it will make the copies of the final Report and Plan available to 
the public, with the Borrower making these documents available in the same manner as 
the earlier draft to the affected Indigenous Peoples’ communities. 


f) If the project affects the ties of the Indigenous Peoples to land, forests, water, wildlife and 
other natural resources, particular attention shall be paid to 1) the customary rights of the 
Indigenous Peoples pertaining to lands or territories that they traditionally owned or 
customarily used or occupied and where access to natural resources is vital to the 
sustainability of their cultures and livelihoods, 2) the need to protect such lands and 
resources against illegal intrusion or encroachment, 3) the cultural and spiritual values 
that the people attribute to such lands and resources, and 4) their natural resource 
management practices and the long term sustainability of such practices.  


g) If the project involves activities that rely on establishment of legally recognized rights to 
(or the acquisition of) lands and territories that Indigenous Peoples have traditionally 
owned or customarily used or occupied, the IPP shall set forth an action plan to be carried 
out before project implementation, or concurrently with the project itself for the legal 
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recognition of such ownership, occupation or usage.  The recognition may establish full 
legal recognition of existing customary land tenure systems of Indigenous Peoples or else 
convert customary usage rights to communal and/or individual ownership rights.  If 
domestic law precludes such recognition or conversion of rights, the IPP should include 
measures for legal recognition of perpetual or long-term renewable custodial or use 
rights.  


h) If the project involves the commercial development of natural resources (minerals, 
hydrocarbons, forests, water or hunting/fishing grounds) on lands or territories owned, 
customarily used or occupied by Indigenous Peoples, the borrower shall ensure that as 
part of the free, prior and informed consultation process the affected communities are 
informed of their rights to such resources under statutory and customary law, of the scope 
and nature of the proposed development and of the potential effects of such development 
on their livelihoods, environments and use of these resources.  The Indigenous Peoples 
Plan should include arrangements to enable the Indigenous Peoples to share equitably in 
the benefits of the development and at a minimum the Plan arrangements must ensure 
that the Indigenous Peoples receive, in a culturally appropriate manner, benefits, 
compensation and rights to due process at least equivalent to that to which any landowner 
with full legal title to the land would be entitled in the case of commercial development 
on their land.  


i) The borrower shall avoid relocation of Indigenous Peoples by exploring alternative 
project designs.  In exceptional cases when avoidance of relocation is not feasible, it must 
only be carried out with broad support from the affected peoples’ communities, following 
a resettlement plan prepared and implemented in accordance with Operational Policy 
4.12 of the World Bank that is compatible with the Indigenous Peoples’ cultural 
preferences and includes a land-based resettlement strategy.  


j) Involuntary restriction on Indigenous Peoples’ access to legally designated parks and 
protected areas, in particular access to their sacred sites, should be avoided. Where such 
avoidance is not feasible, the borrower shall prepare, with free, prior and informed 
consultation of the affected peoples’ communities, a process framework in accordance 
with the provisions of Operational Policy 4.12 that provides guidelines for preparation of 
a Management Plan of individual parks and protected areas and ensures participation in 
its design, implementation and benefits of the parks by Indigenous Peoples.  


 
 
OP 4.11 –Physical Cultural Resources 
 


a) Physical cultural resources are defined as movable or immovable objects, sites, 
structures, groups of structures and natural features and landscapes that have 
archaeological, paleontological, historical, architectural, religious, aesthetic or other 
cultural significance.  They may be located in urban or rural settings, and may be 
above or below ground, or under water.  Their cultural interest may be at the local, 
provincial, national or international level. 


b) Physical cultural resources should be included in the baseline data collection phase of 
the EIA process wherein those likely to be affected by the project are identified and 
the degree of impact assessed.  


c) When the project is likely to have adverse impacts on physical cultural resources, the 
borrower shall identify appropriate measures to avoid or mitigate these impacts as 
part of the EIA process. These measures may range from full site protection to 
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selective mitigation, including salvage and documentation, in cases where a portion 
or all of the physical cultural resources may be lost.  


d) The borrower shall develop a Physical Cultural Resources Management Plan (or 
include such a plan within its overall Environmental Management Plan) that includes 
measures for avoiding or mitigating any adverse impacts on physical cultural 
resources, provisions for managing chance finds, any necessary measures for 
strengthening institutional capacity and a monitoring system to track the progress of 
these activities.  The Plan should be consistent with the country’s overall policy 
framework and national legislation, taking into account institutional capabilities with 
regard to physical cultural resources.  The Plan and its recommendations will be 
reviewed by Ex-Im Bank, in consultation with the borrower, to determine whether it 
provides an adequate basis for proceeding with the processing of Bank financing.  


e) The public consultation process of the EIA for the physical cultural resources 
component shall include relevant project-affected groups, concerned government 
authorities and relevant NGOs in documenting the presence and significance of 
physical cultural resources, assessing potential impacts and exploring avoidance and 
mitigation options.  


f) The findings of the physical cultural resources component shall be disclosed as part 
of the EIA.  Exceptions would be considered when the disclosure would compromise 
or jeopardize the safety or integrity of the physical cultural resources or endanger the 
source of information about the resources, in which cases sensitive information 
relating to particular aspects of the resources may be omitted from the EIA.  


 
 
OP 4.12 – Involuntary Resettlement 


 
a) Upon identification of the need for involuntary resettlement in a project, the borrower 


shall carry out a census to identify the persons affected by the project with baseline 
data to determine who will be eligible for assistance and to discourage inflow of 
people ineligible for assistance.  The borrower shall develop a procedure satisfactory 
to Ex-Im Bank that includes provisions for meaningful consultation with affected 
persons and communities, local authorities and, as appropriate, NGOs, for 
establishing the criteria by which displaced persons will be deemed eligible for 
resettlement, compensation or other resettlement assistance.  


b) For projects that cause the involuntary taking of land that results in relocation or loss 
of shelters, loss of assets or access to assets, loss of income sources or means of 
livelihood (whether or not the affected persons must move to another location) or the 
involuntary restriction of access to legally designated parks and protected areas 
resulting in adverse impacts on the livelihoods of the displaced persons, the borrower 
shall prepare a “Resettlement Plan” to address the impacts caused by these actions. 


c) Where impacts on the displaced population are minor, or fewer than 200 people are 
displaced, the borrower shall prepare an abbreviated resettlement plan, acceptable to 
Ex-Im Bank. 


d) Elements required within the Resettlement Plan and an Abbreviated Resettlement 
Plan are set forth and described in the language of Annex A of Operational Policy 
4.12 of the World Bank.     


e) The Resettlement Plan (RP) shall include measures to ensure that displaced persons 
are 1) informed about their options and rights pertaining to resettlement, 2) consulted 
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on, offered choices among, and provided with technically and economically feasible 
resettlement alternatives, and 3) provided prompt and effective compensation at full 
replacement cost for losses or assets attributable directly to the project. 


f) If the impacts include physical relocation, the RP shall include measures to ensure 
that displaced persons are 1) provided assistance (moving allowances) during 
relocation and provided with residential housing or housing sites, or as required, 
agricultural sites for which a combination of productive potential, location advantages 
and other factors is at least equivalent to the advantages of the old site.  


g) Where necessary, the RP should also include measures to ensure that displaced 
persons are 1) offered support after displacement for a transition period based on a 
reasonable estimate of the time likely needed to restore their livelihood and living 
standards, and provided with development assistance in addition to compensation 
measures such as land preparation, credit facilities, training or job opportunities. 


h) In projects involving involuntary restriction of access to legally designated parks and 
protected areas, the nature of restrictions and type of measures needed to mitigate 
adverse impacts shall be determined with participation of the displaced persons 
during the design and implementation for the project, in accordance with a process 
framework describing the participatory process by which 1) specific components of 
the project will be prepared and implemented, 2) the criteria for eligibility of 
displaced persons will be determined, 3) measures to assist the displaced persons in 
the efforts to improve their livelihoods or at least restore them while maintaining the 
sustainability of the park or protected areas will be identified, and 4) potential 
conflicts involving displaced persons will be resolved.  


i) Particular attention shall be paid to the needs of vulnerable groups among those 
displaced, especially those below the poverty line, the landless, the elderly, women 
and children, indigenous peoples, ethnic minorities or others who may not be 
protected through national land compensation legislation.  


j) In the case of indigenous peoples with traditional land-based modes of production, 
the borrower shall explore all viable alternative project designs to avoid physical 
displacement.  When avoidance is not feasible, preference shall be given to land-
based resettlement strategies for these groups that are compatible with their cultural 
preferences and prepared in consultation with them. 


k) The implementation of the resettlement activities must be linked to the 
implementation of the investment component of the project to ensure that necessary 
measures are in place before any displacement or access restriction occurs.  


l) Preference should be given to land-based resettlement for displaced persons whose 
livelihoods are land-based, to include resettlement on public land or on private land 
acquired or purchased for resettlement. The productive potential, location advantages 
and other factors should be at least equivalent to that of the land taken.  In cases 
where land is not the option of the displaced persons, or the provision of land would 
adversely affect a park or protected area, or sufficient land is demonstrated to the 
satisfaction of Ex-Im Bank as being unavailable, options built around opportunities 
for employment or self-employment should be provided in addition to compensation 
for the land and other assets lost.   


m) Payment of cash compensation at levels sufficient to replace lost land and other assets 
at full replacement cost for lost assets may be appropriate where 1) a small fraction of 
the land is taken from persons having land-based livelihoods, and that fraction does 
not affect the viability of the residual land, 2) active markets for, and sufficient supply 
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of land, housing and labor exist and are available to the displaced persons, and 3) 
livelihoods are not land-based. 


n) Displaced persons, their communities, and any host communities receiving them, 
shall be provided timely and relevant information, consulted on options and offered 
opportunities to participate in planning, implementing and monitoring resettlement.  
Appropriate and accessible grievance mechanisms shall be established for these 
groups.   


o) In new resettlement sites or host communities, infrastructure and public services shall 
be provided as needed to improve, restore or maintain accessibility and levels of 
service.  Alternative or similar resources shall be provided to compensate for loss of 
access to resources such as fishing areas, grazing areas, fuel or fodder.  


p) To the extent possible, the existing social and cultural institutions of resettlers and 
any host communities should be preserved and resettlers’ preferences with respect to 
relocating in preexisting communities and groups should be honored.  


q) Displaced persons who have formal legal rights to land (including customary and 
traditional rights recognized under the laws of the country, and those who do not have 
formal legal rights to land at the time the census begins but have a claim to such land 
or assets that are recognized under the laws of the country (or become recognized 
through a process identified in the RP) shall be provided assistance or compensation 
in accordance with paragraphs e, f, and g above.  


r) Displaced persons who have no recognizable legal right or claim to the land they are 
occupying, provided they occupy the project area prior to a “cut-off” date established 
by the borrower and acceptable to Ex-Im Bank, should be provided resettlement 
assistance in lieu of compensation for the land they occupy and other assistance, as 
necessary, to improve their livelihood and standard of living, or at least to restore 
them to pre-displacement levels. 


s) Persons who encroach on the project area after the cut-off date are not entitled to 
compensation or other resettlement assistance.   


t) The borrower is responsible for preparing, implementing and monitoring the RP and 
reporting on the progress and subsequent status of the resettlement activities. 


 
 


OP 4.36 – Forests 
 


a) Projects that have or may have impacts on the health and quality of forests, that affect 
the rights and welfare of people and their level of dependence upon or interaction 
with forests, and projects that aim to bring about changes in the management, 
protection or utilization of natural forests or plantations, whether they are publicly, 
privately, or communally owned are subject to the provisions of this Operational 
Policy.  (Definitions of forests, natural forests, critical forest areas, etc. are provided 
in OP 4.36 of the World Bank.) 


b)  Ex-Im Bank may not support projects that it determines would involve significant 
conversion or degradation of critical forest areas or related critical natural habitats. In 
the case of natural forests (as opposed to critical forest areas) if there are no feasible 
alternatives to the project and its siting, and a comprehensive analysis demonstrates 
that overall benefits from the project substantially outweigh the environmental costs, 
Ex-Im Bank may finance the project provided that it incorporates appropriate 
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mitigation measures.  Ex-Im Bank will not provide financial support for forestry 
projects that contravene applicable international environmental agreements. 


c) Ex-Im Bank may provide financial support for commercial harvesting operations 
though only when it determines, on the basis of the applicable environmental 
assessment or other relevant information, that the areas affected by the harvesting are 
not critical forests or related critical natural habitats. 


d) To be eligible for Ex-Im Bank financing, industrial-scale commercial harvesting 
operations must also 1) be certified under an independent forest certification system 
acceptable to Ex-Im Bank as meeting standards of responsible forest management and 
use, or 2) where a pre-assessment under such an independent forest certification 
system determines that the operation does not yet meet such requirements, it must 
adhere to a time-bound phased action plan acceptable to Ex-Im Bank for achieving 
certification to such standards.  


e) The forest certification system must require 1) compliance with relevant laws, 2) 
recognition of and respect for any legally documented or customary land tenure and 
use rights as well as the rights of indigenous peoples and workers, 3)  measures to 
maintain or enhance sound and effective community relations, 4) conservation of 
biological diversity and ecological functions, 5) measures to maintain or enhance 
environmentally sound multiple benefits accruing from the forest, 6) prevention or 
minimization of the adverse environmental impacts from forest use, 7) effective forest 
management planning, 8) active monitoring and assessment of relevant forest 
management areas, and 9) the maintenance of critical forest areas and other critical 
natural habitats affected by the operation. 


f) The forest certification system must be independent, cost effective and based on 
objective and measurable performance standards defined at the national level and 
compatible with internationally accepted principles and criteria of sustainable forest 
management.  It must require independent, third-party assessment of forest 
management performance, and its standards must be developed with meaningful 
participation of local people and communities, indigenous peoples, NGOs 
representing consumer, producer and conservation interests, and other members of 
civil society, including the private sector.  Decision-making procedures of the 
certification system shall be fair, transparent, independent and designed to avoid 
conflicts of interest. 


g) As appropriate, the design of projects that use forest resources or provide 
environmental services should include an evaluation of the prospects for the 
development of new markets and marketing arrangements for non-timber forest 
products and related forest goods and services, taking into account the full range of 
goods and environmental services from well-managed forests. 


 
 


OP 4.37 – Safety of Dams 
 


a) For the life of any dam, the owner is responsible for ensuring that appropriate 
measures are taken and sufficient resources provided for the safety of the dam, 
irrespective of its funding sources or construction status. 


b) All new dams supported by Ex-Im Bank shall be designed and supervised during 
construction by experienced and competent professionals, and the borrower shall 
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adopt and implement certain dam safety measures for the design, bid tendering, 
construction, operation and maintenance of the dam and associated works. 


c) For small dams, normally less than 15 meters in height (farm ponds, local silt 
retention dams and low embankment tanks) generic dam safety measures designed by 
qualified engineers generally suffice. 


d) For large dams (generally 15 meters or more in height, or less than 15 meters 
depending on design such as large flood-handling requirements, high seismicity 
zones, etc.)  Ex-Im Bank shall require 1) reviews by an independent Panel of Experts 
of the investigation, design, construction and start of operations, 2) preparation and 
implementation of detailed construction supervision, quality assurance, 
instrumentation operations & maintenance and emergency preparedness plans, 3) 
prequalification of bidders during the procurement and bid tendering, and 4) periodic 
safety inspections following completion. 


e) The Panel shall consist of three or more experts appointed by the borrower and 
acceptable to Ex-Im Bank, with expertise in the various technical fields relevant to 
the safety aspects of the particular dam.  The primary purpose of the Panel is to 
review and advise the borrower on matters relative to dam safety and other critical 
aspects such as the appurtenant structures, catchment area, area surrounding the 
reservoir and downstream areas.  The borrower is encouraged to extend the Panel’s 
composition and terms of reference beyond safety to cover such areas as technical 
design, construction procedures, river diversion, power facilities, river navigation 
channels & locks, and fish ladders. 


f) The borrower contracts the services of the Panel and provides it with administrative 
support.  Beginning as early in project preparation as possible and continuing through 
the investigation, design, construction, reservoir filling and start-up phases, the 
borrower shall arrange for periodic Panel meetings and reviews, and it shall inform 
Ex-Im Bank in advance of such meetings in order to enable it to attend and monitor.   
After each meeting, the Panel shall provide the borrower a written report of its 
conclusions and recommendations, signed by each participating member, and the 
borrower shall promptly forward a copy of the report to Ex-Im Bank for its review.  


g) Requirements for projects that rely on the performance of an existing dam or a dam 
under construction are set forth in Operational Policy 4.37 of the World Bank.  


 
 
OP 7.50 Projects on International Waterways   
 


a) Recognizing the importance of cooperation and goodwill of riparian states for the 
efficient use and protection of international waterways, great importance is attached 
to the making of appropriate agreements or arrangements by these states that address 
the  waterway or a part of the waterway (any river, canal, lake or similar body of 
water  that form a boundary between, or any river or body of surface water that flows 
through two or more states or any bay, gulf, strait or channel bounded by two or more 
states or, if within one state, is recognized as a necessary channel of communication 
between the open sea and other states, and any river flowing into such waters). 


b) The international aspects of a project on an international waterway should be dealt 
with at the earliest possible opportunity.  The state that proposed to undertake the 
project (beneficiary state) is required to formally notify the other riparian states of the 
proposed project and the project details. 
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c) If a prospective borrower objects to notifying other riparian states of the proposed 
project, Ex-Im Bank will cease processing the application for financing.   


d) Following notification, if the other riparian states raise objections to the proposed 
project, then, as appropriate, one or more independent experts, acceptable to Ex-Im 
Bank should be appointed to examine the issues in accordance with this Operational 
Policy.  The other riparian states should be formally notified of a decision to proceed 
with the project despite objections of these riparian states. 


e) In the case of ongoing projects involving additions or alterations that require 
rehabilitation, construction or other changes that will not adversely change the quality 
or quantity of water flows to the other riparian states, nor adversely affect their 
possible water use, notification of the other riparian states is not required. 


 
 
OP 7.60 – Projects in Disputed Areas 
 


a) Any dispute over an area in which a proposed project is located should be dealt with 
at the earliest possible stage.  


b) Ex-Im Bank may support a project in a disputed area if the governments concerned 
agree that, pending the settlement of the dispute, the project proposed for country A 
should go forward without prejudice to the claims of country B.  


 
 


IFC Environmental Health and Safety (EHS) Guidelines 
 
The EHS Guidelines of the IFC are intended to supplement the World Bank Operational 
Safeguard Policies.  They provide technical references with general and industry-specific 
examples of Good International Industry Practices on pollution prevention and abatement as 
referenced in Operational Policy 4.01.  Although OP 4.01 refers to measures described in the 
Pollution Prevention and Abatement Handbook (PPAH) that was published in 1998, Ex-Im Bank 
will evaluate projects on the more current measures and guidelines described in the EHS that 
were recently approved by the IFC.  Copies of the EHS Guidelines are available from Ex-Im 
Bank or can be downloaded at: 


http://www.ifc.org/ifcext/enviro.nsf/Content/EnvironmentalGuidelines 
 
The EHS Guidelines contain environmental performance levels and measures for projects in 
various industrial sectors that are considered to be achievable in new facilities at reasonable costs 
using existing technology.   The EIA process may recommend alternative levels or measures, 
which, if acceptable to Ex-Im Bank, become project requirements.  When host country 
regulations differ from the levels and measures presented in the EHS Guidelines, projects are 
expected to achieve whichever is more stringent.  If less stringent levels or measures are 
proposed in view of project circumstances, a full and detailed justification for any proposed 
alternatives is required as part of the site-specific environmental assessment, demonstrating that 
selection of the alternative performance level is protective of human health and the environment. 
 
Ex-Im Bank’s Engineering & Environment Division will decide on a case-by-case basis the 
appropriate application of the EHS Guidelines to a particular project in consultation with the 
transaction parties, in a manner consistent with Ex-Im Bank’s charter. 
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The following is a list of the various EHS Guidelines:  
 


 
I: General EHS Guidelines 
The General EHS Guidelines contain information on cross-cutting environmental, health, and 
safety issues potentially applicable to all industry sectors. They are designed to be used 
together with the relevant industry sector guideline(s) that are listed below.  


1. Environmental (air emissions, ambient air quality, wastewater and ambient water 
quality, hazardous materials management, waste management, noise, etc.) 
2. Occupational Health and Safety (general facility design  & operation, communications 
& training, physical hazards, chemical hazards, biological hazards, radiological hazards, 
personal protective equipment, special hazard environments, monitoring, etc.) 
3. Community Health and Safety  (water quality and availability, structural safety of 
project infrastructure, life and fire safety, traffic safety, transport of hazardous materials, 
disease prevention, emergency preparedness & response, etc.) 
4. Construction and Decommissioning  (environment, occupational health & safety, 
community health & safety) 
 
 


II: Industry Sector Guidelines 
 


Forestry 
 Board and Particle-based Products 
 Sawmilling and Wood-based Products 
 Forest Harvesting Operations 
 Pulp and Paper Mills 
 
Agribusiness/Food Production 
 Mammalian Livestock Production 
 Poultry Production 
 Plantation Crop Production 
 Annual Crop Production 
 Aquaculture 
 Sugar Manufacturing 
 Vegetable Oil Processing 
 Dairy Processing 
 Fish Processing 
 Meat Processing 
 Poultry Processing 
 Breweries 
 Food and Beverage Processing 
 
General Manufacturing 
 Cement and Lime Manufacturing 
 Ceramic Tile and Sanitary Ware Manufacturing 
 Glass Manufacturing 
 Construction Materials Extraction 
 Textiles Manufacturing 
 Tanning and Leather Finishing 
 Semiconductors and Electronics Manufacturing 
 Printing 
 Foundries 
 Integrated Steel Mills 
 Base Metal Smelting and Refining 
 Metal, Plastic, Rubber Products Manufacturing 
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Oil and Gas 
 Offshore Oil and Gas Development 
 Onshore Oil and Gas Development 
 Liquefied Natural Gas (LNG) Facilities 
 
Infrastructure 
 Tourism and Hospitality Development 
 Railways 
 Ports, Harbors and Terminals 
 Airports 
 Airlines 
 Shipping 
 Gas Distribution Systems 
 Toll Roads 
 Telecommunications 
 Crude Oil and Petroleum Product Terminals 
 Retail Petroleum Networks 
 Health Care Facilities 
 Waste Management Facilities 
 Water and Sanitation 
 
Chemicals 
 Pharmaceuticals and Biotechnology Manufacturing 
 Coal Processing 
 Natural Gas Processing 
 Oleochemicals Manufacturing 
 Nitrogenous Fertilizer Manufacturing 
 Phosphate Fertilizer Manufacturing 
 Pesticides Formulation, Manufacturing and Packaging 
 Petroleum-based Polymers Manufacturing 
 Petroleum Refining 
 Large Volume Petroleum-based Organic Chemicals Manufacturing 
 Large Volume Inorganic Compounds Manufacturing and Coal Tar Distillation 
 
Mining 
 Mining 
 
Power 
 Wind Energy 
 Geothermal Power Generation 
 Electric Power Transmission and Distribution 
 Thermal Power  
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TABLE 3 
 


Environmental Guidelines for Category B Projects 
Required Guidelines for all projects that are classified as “Category B”  


  
 


1) Existing Projects Undergoing No Material Change in Output or Function 
 
For existing physical projects undergoing no material change in output or function, applicants are 
required to furnish information relating to the project’s environmental impacts, including 
information as to the project’s level of compliance with host country environmental guidelines.  
For such existing projects, Ex-Im Bank’s review will focus on the environmental risks arising 
from the existing project, taking into account the project’s industrial sector, location and other 
available information relating to environmental impacts.  Existing projects are expected to 
comply with host country environmental standards and guidelines.  
 
 
2) New Projects and Projects Undergoing Material Change in Output or Function 
 
Consistent with the OECD Common Approaches, all new projects or projects  undergoing 
material change in output or function (“expansion projects”) that are subject to environmental 
review will be benchmarked against host country standards and  relevant aspects of the World 
Bank Group environmental guidelines. 
 
The scope of environmental review for new and expansion projects classified as Category B 
may vary from project to project. Because the potential impacts of such Category B projects are 
less adverse (and generally narrower in scope) than Category A projects, Ex-Im Bank does not 
require the submission of an Environmental Impact Assessment (EIA) for Category B projects. 
For Category B projects, applicants are required to furnish environmental information sufficient 
for Ex-Im Bank to identify the extent of the adverse environmental impacts and to enable it to 
review the adequacy of measures to reduce, prevent or mitigate these impacts. For Category B 
projects, this type of information generally is focused on, but not necessarily limited to, the type 
and level of emissions, effluents and waste products produced by the project, the degree of the 
project’s water usage, its noise levels and other information related to the expected 
environmental performance of the project. Such environmental information about the project 
should be readily available from the buyer and/or major suppliers. 
 
The environmental effects of all new and expansion projects categorized as B will be evaluated 
against host country guidelines, and against the requirements and recommendations contained in 
the Environmental Health and Safety Guidelines (EHS) of the IFC that are relevant to the 
particular industrial sector of the project.  In addition, for those Category B projects for which 
certain more complex environmental effects are  identified, those project impacts may be 
evaluated against applicable elements of the World Bank Safeguard Policies (Operational 
Policies) (for public sector projects), or against applicable elements of the IFC Performance 
Standards (for private sector projects).    
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In the case of Category B expansion projects, Ex-Im Bank’s environmental review will focus on 
the environmental effects associated with the actual expansion/upgrade portion, including its 
adherence to host-county and relevant EHS Guidelines.  The existing portion of the project is 
expected to meet host country environmental standards and guidelines. If the existing facility is 
determined to have continuing serious adverse environmental effects, the expansion project is 
expected to include adoption of appropriate mitigation measures for the existing facility.  
 
Ex-Im Bank will inform applicants if they are required to provide environmental information 
related to associated operations of a Category B project. 
 
 
 


IFC Environmental Health and Safety (EHS) Guidelines 
 
The EHS Guidelines are intended to supplement the IFC Performance Standards and the World 
Bank Safeguard Policies (Operational Policies).  These guidelines provide technical references 
with general and industry-specific examples of Good International Industry Practices and can be 
downloaded at:  


http://www.ifc.org/ifcext/enviro.nsf/Content/EnvironmentalGuidelines 
 


The EHS Guidelines contain environmental performance levels and measures for projects in 
various industrial sectors that are considered to be achievable in new and expansion facilities at 
reasonable costs using existing technology.  When host country regulations differ from the levels 
and measures presented in the EHS Guidelines, projects are expected to achieve whichever is 
more stringent.  If less stringent levels or measures are proposed in view of project 
circumstances, a full and detailed justification for any proposed alternatives is required as part of 
the site-specific environmental assessment, demonstrating that selection of the alternative 
performance level is protective of human health and the environment.  
 
The following is a list of the various EHS Guidelines:  
 
I: General EHS Guideline 
The General EHS Guidelines contain information on cross-cutting environmental, health, and 
safety issues potentially applicable to all industry sectors. These are designed and should be 
used together with the relevant industry sector guideline(s) that are listed below.  
 
1. Environmental (air emissions, ambient air quality, wastewater and ambient water quality, 
hazardous materials management, waste management, noise, etc.) 
2. Occupational Health and Safety (general facility design  & operation, communications & 
training, physical hazards, chemical hazards, biological hazards, radiological hazards, personal 
protective equipment, special hazard environments, monitoring, etc.) 
3. Community Health and Safety  (water quality and availability, structural safety of project 
infrastructure, life and fire safety, traffic safety, transport of hazardous materials, disease 
prevention, emergency preparedness & response, etc.)  
4. Construction and Decommissioning  (environment, occupational health & safety, 
community health & safety, etc.) 
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II: Industry Sector Guidelines 
 
Forestry 
 Board and Particle-based Products 
 Sawmilling and Wood-based Products 
 Forest Harvesting Operations 
 Pulp and Paper Mills 
 
Agribusiness/Food Production 
 Mammalian Livestock Production 
 Poultry Production 
 Plantation Crop Production 
 Annual Crop Production 
 Aquaculture 
 Sugar Manufacturing 
 Vegetable Oil Processing 
 Dairy Processing 
 Fish Processing 
 Meat Processing 
 Poultry Processing 
 Breweries 
 Food and Beverage Processing 
 
General Manufacturing 
 Cement and Lime Manufacturing 
 Ceramic Tile and Sanitary Ware Manufacturing 
 Glass Manufacturing 
 Construction Materials Extraction 
 Textiles Manufacturing 
 Tanning and Leather Finishing 
 Semiconductors and Electronics Manufacturing 
 Printing 
 Foundries 
 Integrated Steel Mills 
 Base Metal Smelting and Refining 
 Metal, Plastic, Rubber Products Manufacturing 
 
Oil and Gas 
 Offshore Oil and Gas Development 
 Onshore Oil and Gas Development 
 Liquefied Natural Gas (LNG) Facilities 
 
Infrastructure 
 Tourism and Hospitality Development 
 Railways 
 Ports, Harbors and Terminals 
 Airports 
 Airlines 
 Shipping 
 Gas Distribution Systems 
 Toll Roads 
 Telecommunications 
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 Crude Oil and Petroleum Product Terminals 
 Retail Petroleum Networks 
 Health Care Facilities 
 Waste Management Facilities 
 Water and Sanitation 
 
Chemicals 
 Pharmaceuticals and Biotechnology Manufacturing 
 Coal Processing 
 Natural Gas Processing 
 Oleochemicals Manufacturing 
 Nitrogenous Fertilizer Manufacturing 
 Phosphate Fertilizer Manufacturing 
 Pesticides Formulation, Manufacturing and Packaging 
 Petroleum-based Polymers Manufacturing 
 Petroleum Refining 
 Large Volume Petroleum-based Organic Chemicals Manufacturing 
 Large Volume Inorganic Compounds Manufacturing and Coal Tar Distillation 
 
Mining 
 Mining 
 
Power 
 Wind Energy 
 Geothermal Power Generation 
 Electric Power Transmission and Distribution 
 Thermal Power 
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ANNEX B 


 
EX-IM BANK ENVIRONMENTAL SCREENING DOCUMENT 


 
Must Accompany All Applications for Long-Term Financial Support  


 
The information provided on this form is used to environmentally categorize the application and thereby determine the information 
needed (if any) for Ex-Im Bank to evaluate the environmental effects of the transaction, a process that is crucial to the appropriate and 
timely review of your application.  Please check the boxes that apply.   
 
Are the products or services covered in your application destined for an identified physical project? 
 


 No, explain:__________________________________________________________________ 
 


 Yes, a) identify the project________________________________________________________ 
 


 b) Provide a brief description, including output, capacity, size, etc:.__________________________ 
_______________________________________________________________________________ 


 _______________________________________________________________________________ 
  


c) Indicate whether this is a new project, a rehabilitation or an expansion in size or output of an 
existing project: _______________________________________________________________ 


 
PROJECT LOCATION 


 
Is the project located in or near an environmentally sensitive site or area? (Check all applicable): 
 


 Tropical Forests or Other Areas with High Biological Diversity 
 Nationally or Internationally Designated Protected Areas, such as Wetlands, Seashores, 


Wildlands or Refuges, National Parks 
 Habitat of Endangered Species 
 Location Affecting Indigenous, Tribal or Other Vulnerable Populations 
 Location having Historical / Archaeological Significance 
 Large Scale Resettlement (Potential Number of People Affected: ____________________) 
 Properties on the UNESCO World Heritage Site List 


  
PROJECT SECTOR OR INDUSTRY 


 
Check classification(s) describing the project for which the exports are destined: 
 
   Large Infrastructure:      Iron & Steel Plant 
   Airport       Smelter 
   Ports/harbors      Pulp & Paper Plant 
   Pipelines      Petroleum Refinery or Petrochemical Plant 
   Highways      Chemical / Pharmaceutical 
   Other Large Infrastructure    Natural Gas Liquefaction Plants 
         Industrial Plants – large scale 
   Agro-industries – large scale     


  Forestry       Transportation (Aircraft, Locomotives, Boats) 
  Mining & Mineral Processing Plant    Telecommunications or Satellites 
  Oil & Gas Field Development    Air traffic control or navigational aids 
  Hydropower Plant / Water Reservoir    Railway Signaling 


 
  Thermal Power Plant 


 over 140 MWe     Hospitals and Medical Equipment 
 under 140 MWe 


  Nuclear Power Plant      Pre-project Services, Feasibility/Environmental study 
  Geothermal Power      Consulting Services  


 
  Waste Management                                                         Other, specify:_____________________________ 


 
 


Name of Applicant ______________________________________  Date__________________ 
 
For inquiries and information please contact the Engineering & Environment Division at (202)565-3570. 
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ANNEX  C 
 


Lists of Pesticides, Chemicals and Substances Ineligible for Export Credit Insurance 
 


The export of pesticides, chemicals and substances may be controlled under any of several U.S. statutory and regulatory programs, and under 
international convention and treaty.  Export-Import Bank considers the following ineligible for export credit insurance or financing: 


 
Table 1:  List of banned and severely restricted pesticides under the Prior Informed Consent (PIC) Program 


 


1. Aldrin 1 
2. Arsenic trioxide 
3. Asbestos, all forms (Interim)  
4. Benzene hexachloride[BHC] 
5. Binapacryl (Interim)  
6. 2,3,4,5-Bis(2-butylene)tetrahydro-2-furaldehyde 


[Repellent-11] 
7. Bromoxynil butyrate 
8. Cadmium compounds 
9. Calcium arsenate 
10. Captafol 
11. Carbofuran 1 
12. Carbon tetrachloride 
13. Chloranil 
14. Chlordane 
15. Chlordecone (kepone) 
16. Chlordimeform 
17. Chlorobenzilate  
18. Chloromethoxypropylmercuric acetate [CPMA] 
19. Copper arsenate 
20. Daminozide/alar 1 
21. DBCP 
22. DDT 
23. Dieldrin 
24. Dinoseb and salts 
25. Di(phenylmercury)dodecenylsuccinate [PMDS]  
26. DNOC (Interim)  
27. 1,2-dibromoethane ethylene dibromide - EDB)  
28. Ethylene dichloride (EDC) (Interim)  
29. Ethylene oxide (ETO) (Interim) agricultural uses only  
30. Endrin  
31. EPN  
32. Ethyl hexyleneglycol [6-12] 1 


 


 


33. Fluoroacetamide 
34. Heptachlor 
35. Hexachlorobenzene [HCB] 
36. Lead arsenate 
37. Leptophos 
38. Lindane 
39. Mercury compounds (mercurous chloride and 


mercuric chloride) 
40. Methamidophos 
41. Methyl parathion 
42. Mevinphos 
43. Mirex 
44. Monocrotophos 
45. Nitrofen (TOK) 
46. OMPA (octamethylpyrophosphoramide) 
47. Parathion (ethyl) 
48. Pentachlorophenol 2 
49. Phenylmercury acetate [PMA] 
50. Phenylmercuric oleate [PMO] 
51. Phosphamidon 
52. Potassium 2,4,5-trichlorophenate [2,4,5-TCP] 
53. Pyriminil [Vacor] 
54. Safrole 
55. Silvex 
56. Sodium arsenate1 
57. Sodium arsenite 
58. TDE 
59. Terpene polychlorinates [Strobane] 
60. Thallium sulfate 
61. Toxaphene (chlorinated camphene) (Interim)  
62. Tributyltin compounds1 
63. 2,4,5-Trichlorophenoxyacetic acid [2,4,5-T]  
64. Vinyl chloride 


1  Severely Restricted. 
2  Pentachlorophenol is still registered for use in the U.S. as a wood preservative. 


 
 


Table 2: Exclusion List of industrial and consumer chemicals under the Montreal Protocol and other conventions 
 


1. CFC - 11 
2. CFC - 12 
3. CFC - 13 
4. CFC - 111 
5. CFC - 112 
6. CFC - 113 
7. CFC - 114 
8. CFC - 115 
9. CFC - 211 
10. CFC - 212 
11. CFC - 213 
12. CFC - 214 
13. CFC - 215 
14. CFC - 216 
15. CFC - 217 


 


 


16. Halon 1211 
17. Halon 1301 
18. Halon 2402 
19. Carbon tetrachloride 
20. Methyl chloroform 
21. Isomers of chemicals 1-20, other than 1,1,2-trichloroethane 
22. Polychlorinated biphenyls 
23. 1-chloro-2-bromoethane 
24. Hexamethylphosphoramide 
25. Methyl n-butyl ketone 
26. Pentachloroethane 
27. Urethane 
28. Tris(2,3-dibromopropyl) phosphate 
29. Polybrominated biphenyls 
30. Asbestos 
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ANNEX D 


ILLUSTRATIVE LIST OF CATEGORY A PROJECTS  


The following is an illustrative list1 from the OECD Common Approaches (Annex I) containing examples of the 
types of new and major expansion projects that may be classified as Category A. 


 


1. Crude oil refineries (excluding undertakings manufacturing only lubricants from crude oil) and 
installations for the gasification and liquefaction of 500 tonnes or more of coal or bituminous shale 
per day. 


2. Thermal power stations and other combustion installations with a heat output of 300 megawatts 
(equivalent to a gross electrical output of 140 MWe for steam and single cycle gas turbines power 
stations) or more and nuclear power stations and other nuclear reactors, including the dismantling or 
decommissioning of such power stations or reactors (except research installations for the production 
and conversion of fissionable and fertile materials, whose maximum power does not exceed 1 
kilowatt continuous thermal load). 


3. Installations designed for the production, or enrichment of nuclear fuels, the reprocessing, storage or 
final disposal of irradiated nuclear fuels, or for the storage, disposal or processing of radioactive 
waste. 


4. Integrated works for the initial smelting of cast-iron and steel, e.g., “installations for the production 
of primary steel by blast furnace route or direct reduction; installations for the production of non-
ferrous crude metals from ore, concentrates or secondary raw materials by metallurgical, chemical 
or electrolytic processes. 


5. Installations for the extraction of asbestos and for the processing and transformation of asbestos and 
products containing asbestos: for asbestos-cement products, with an annual production of more than 
20,000 tonnes finished product; for friction material, with an annual production of more than 50 
tonnes finished product; and for other asbestos utilisation of more than 200 tonnes per year. 


6. Chemical installations, i.e., those installations for the manufacture on an industrial scale of 
substances using chemical conversion processes, in which several units are juxtaposed and are 
functionally linked to one another and which are for the production of: basic organic chemicals; 
basic inorganic chemicals; phosphorous-, nitrogen- or potassium-based fertilizers (simple or 
compound fertilizers); basic plant health products and of biocides; basic pharmaceutical products 
using a chemical or biological process; explosives. 


7. Construction of motorways, express roads and lines for long-distance railway traffic and of airports 
with a basic runway length of 2,100 metres or more; construction of a new road of four or more 
lanes, or realignment and/or widening of an existing road so as to provide four or more lanes, where 
such new road, or realigned and/or widened section of road would be 10 km or more in a continuous 
length. 


8. Pipelines, terminals, and associated facilities for the large-scale transport of gas, oil, and chemicals. 


9. Sea ports and also inland waterways and ports for inland-waterway traffic which permit the passage 
of vessels of over 1,350 tonnes; trading ports, piers for loading and unloading connected to land and 
outside ports (excluding ferry piers) which can take vessels of over 1,350 tonnes. 


                                                      
1  The source is the revised EBRD Environmental Policy applicable as of April 29, 2003, 
(http://www.ebrd.org/about/policies/enviro/policy/policy.pdf); for the purposes of this Recommendation, this List has 
been adapted and amended by the OECD ECG. 
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10. Waste-processing and disposal installations for the incineration, chemical treatment or landfill of 
hazardous, toxic or dangerous wastes. 


11. Large2 dams and other impoundments designed for the holding back or permanent storage of water. 


12. Groundwater abstraction activities or artificial groundwater recharge schemes in cases where the 
annual volume of water to be abstracted or recharged amounts to 10 million cubic metres or more. 


 
13. Industrial plants for the production of pulp, paper and board from timber or similar fibrous materials 


with a production capacity exceeding 200 air-dried metric tonnes per day. 


14. Peat extraction, quarries and open-cast mining, and processing of metal ores or coal. 


15. Extraction of petroleum and natural gas for commercial purposes. 


16. Installations for storage of petroleum, petrochemical, or chemical products with a capacity of 
200,000 tonnes or more. 


17. Large-scale logging. 


18. Municipal waste water treatment plants with a capacity exceeding 150,000 population equivalent. 


19. Municipal solid waste-processing and disposal facilities. 


20. Large-scale tourism and retail development. 


21. Construction of overhead electrical power transmission lines. 


22. Large-scale land reclamation. 


23. Large-scale primary agriculture/silviculture involving intensification or conversion of natural 
habitats. 


24. Plants for the tanning of hides and skins where the treatment capacity exceeds 12 tons of finished 
products per day. 


25. Installations for the intensive rearing of poultry or pigs with more than: 40,000 places for poultry; 
2,000 places for production pigs (over 30 kg); or 750 places for sows. 


26. Projects which are planned to be carried out in sensitive locations or are likely to have a perceptible 
impact on such locations, even if the project category does not appear in the above list. Such 
sensitive locations include National Parks and other protected areas identified by national or 
international law, and other sensitive locations of international, national or regional importance, 
such as wetlands, forests with high biodiversity value, areas of archaeological or cultural 
significance, and areas of importance for indigenous peoples or other vulnerable groups. 


27. Projects involving the involuntary resettlement of a significant number of affected people. 


                                                      
2  As per the definition of the International Commission on Large Dams (ICOLD). ICOLD defines a large dam as 
a dam with a height of 15m or more from the foundation. Dams that are between 5 and 15m high and have a reservoir 
volume of more than 3 million m3 are also classified as large dams. 
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ANNEX E 


ENVIRONMENTAL IMPACT ASSESSMENT REPORTS1 


(From: Annex II, OECD Common Approaches) 
 


An EIA’s scope and level of detail should be commensurate with the project’s potential impacts. The EIA 
report should include the following items (not necessarily in the order shown): 


1. Executive Summary: concisely discusses significant findings and recommended actions.  


2. Policy, legal and administrative framework: discusses the policy, legal, and administrative framework 
within which the EIA is carried out.  


3. Project description: describes the proposed project and its geographic, ecological, social, and temporal 
context, including any offsite investments that may be required (e.g., dedicated pipelines, access roads, 
power plants, water supply, housing, and raw material and product storage facilities). Indicates the need 
for any resettlement or social development plan. Normally includes a map showing the project site ands 
the project’s area of influence. 


4. Baseline data: assesses the dimensions of the study area and describes relevant physical, biological, and 
socio-economic conditions, including any changes anticipated before the project commences. Also 
takes into account current and proposed development activities within the project area but not directly 
connected to the project. Data should be relevant to decisions about project location, design, operation, 
or mitigatory measures; the section indicates accuracy, reliability and sources of the data. 


5. Environmental Impacts: predicts and assesses the project’s likely positive and negative impacts, in 
quantitative terms to the extent possible. Identifies mitigation measures and any residual negative 
impacts that cannot be mitigated. Explores opportunities for environmental enhancement. Identifies and 
estimates the extent and quality of available data, key data gaps, and uncertainties associated with 
predictions, and specifies topics that do not require further attention. 


6. Analysis of alternatives: systematically compares feasible alternatives to the proposed project site, 
technology, design and operation-including the “without project” situation- in terms of their potential 
environmental impacts; the feasibility of mitigating these impacts; their capital and recurrent costs; 
their suitability under local conditions; and their institutional, training and monitoring requirements. For 
each of the alternatives, quantifies the environmental impacts to the extent possible, and attaches 
economic values where feasible. States the basis for selecting the particular project design proposed and 
justifies recommended emission levels and approaches to pollution prevention and abatement. 


7. Environmental Management Plan: describes mitigation, monitoring and institutional measures to be 
taken during construction and operation to eliminate adverse impacts, offset them, or reduce them to 
acceptable levels.  


8. Consultation: Record of consultation meetings, including consultations for obtaining the informed 
views of the affected people, local non-governmental organisations and regulatory agencies. 


                                                      
1 This Annex is based on the World Bank Operational Manual, OP 4.01. 
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Annex F 
 


Environmental Exports Program 
 


 
 
Ex-Im Bank will seek to identify and support projects and products that are environmentally 
beneficial, including clean, alternative and renewable energy projects.  Ex-Im Bank’s 
Environmental Exports Program is designed to provide special financial incentives for 
transactions covering projects or products defined in the Program as environmentally beneficial 
including those that meet defined environmental benchmarks.  The provisions of the 
Environmental Exports Program may change prior to subsequent revisions of these 
Environmental Procedures and Guidelines.  The current version of the Environmental Exports 
Program can be found at http://www.exim.gov/products/special/environmental.cfm or 
http://www.exim.gov/pub/pdf/ebd-e-01.pdf . 







                                                                                                                                         
   


 


 
 


 


 


 


 
 


 
   
  


 
 


 


 
  
 


   
 


 


 
 


   
 


 
 


 
 


  


 


 


Environmental Exports Program 



Ex-Im Bank is committed to increasing the level of support it provides to U.S. exporters of 
environmentally beneficial goods and services, as well as to U.S. exporters participating in 
environmental projects located internationally. To achieve this objective, Ex-Im Bank's 
Environmental Exports Program (EEP) provides enhanced levels of financial support for a 
broad range of renewable energy and other environmentally beneficial exports. 


Financing Products: 


Short-term environmental export insurance policy provides enhanced short-term, multi-
buyer and single-buyer insurance coverage for environmentally beneficial export sales by U.S. 
small business exporters. The policy provides the exporter with the ability to offer credit terms 
to its foreign customers for up to 180 days.  The features include: 
•	 95% commercial coverage and 95% political coverage with no deductible  
•	 Advanced deposit of $500 
•	 Enhanced provision for assignment of insured receivables  


The working capital guarantee enables small- and medium sized businesses to access funds to 
purchase raw materials and finished goods for export; to pay for materials and overhead to 
produce goods and services for export; and to cover stand-by letters of credit, and bid and 
performance bonds. This product gives lenders the confidence to extend loans to exporters for 
their pre-export funding needs. 


Enhanced medium-term insurance and guarantees, and long-term loans and guarantees are 
available for environmentally beneficial export transactions. The enhancements include:  
•	 Local cost coverage equal to 30 percent of the U.S. contract price.  
•	 Capitalization of interest during construction.  
•	 Maximum allowable repayment terms permissible under the Organization for 


Economic Cooperation and Development (OECD) guidelines and Ex-Im Bank’s 
Country Limitation Schedule. Note: under an OECD agreement effective on July 1, 
2005, and for a trial period lasting until June 30, 2009, certain renewable energy and 
water exports will be eligible for repayment terms of up to 15 years (see Maximum 
Allowable Terms). 


Environmentally Beneficial Exports: 
Exports qualifying for enhanced support under Ex-Im Bank’s Environmental Export Program 
include (subject to Ex-Im Bank’s determination): 
•	 Exports for environmentally beneficial projects -- products or services for foreign 


environmental or renewable energy projects or facilities.  
•	 Products and services specifically used to prevent, abate, control, or mitigate air, water 


and ground contamination or pollution, or which provide protection in the handling of 
toxic substances and wastes. 


The following lists examples of transactions generally considered eligible for the 
Environmental Export Program, subject to credit review and compliance with Ex-Im Bank 
policies, including U.S. content and the Ex-Im Bank Environmental Guidelines. 


EBD-E-01 
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Exports for the following types of projects are generally considered eligible: 


•	 Air, water and soil pollution cleanup 
•	 Ecology management or forestry management 
•	 Certain renewable or alternative energy projects, including photovoltaic, wind, hybrid, biomass, fuel 


cells, waste to energy, hydroelectric, coal gasification and geothermal 
•	 Projects specifically undertaken to bring existing plants/facilities into conformance with current local 


and/or Ex-Im Bank environmental guidelines 
•	 Wastewater, sewage or waste treatment projects 
•	 Toxic waste or substance cleanup projects 
•	 Drinking-water treatment facilities 


The following types of U.S. exports are generally considered eligible: 


•	 Instruments to measure or monitor air or water quality 
•	 Emission or effluent pollution control equipment 
•	 Equipment for waste collection and disposal systems 
•	 Services to upgrade environmental regulations 
•	 Environmental assessments, ecological studies, environmental engineering and training services 
•	 Ecological monitoring equipment 
•	 Hazardous and toxic material handling devices 
•	 Water purification devices and wastewater treatment systems 
•	 Certain energy efficiency enhancement devices, services to improve efficiency 


Maximum Allowable Repayment Terms:   
Under the Environmental Exports Program, Ex-Im Bank will provide the maximum repayment term permitted by 
the OECD, subject to certain Ex-Im Bank limitations. The maximum OECD repayment terms vary from 8.5 to 15 
years1, depending on the OECD country category and the industrial sector of the exports and underlying project. 
Ex-Im Bank’s ability to offer the maximum repayment term is subject to and may be limited by Ex-Im Bank’s 
Country Limitation Schedule (CLS), credit considerations, and the useful life of the export. (The current CLS 
may be viewed on Ex-Im Bank’s web site at www.exim.gov)   


Exports for projects in the following sectors are covered by an OECD Agreement permitting repayment terms 
up to 15 years:  


Renewable Energy: 


•	 Solar thermal energy •	 Wind energy 
•	 Ocean thermal energy •	 Gothermal energy 
•	 Hydro Power •	 Wave power, tidal and tidal stream power 
•	 Bio-energy: all sustainable biomass, landfill gas, •	 Solar photovoltaic power 


sewage treatment plant, gas and biogas energy installations 
Water Sector: 


•	 Infrastructure for supply of drinking water to households, such as water purification for the purpose of 
obtaining drinking water and distribution network (including leakage control). 


•	 Wastewater collection and treatment facilities, such as collection and treatment of household and 
industrial wastewater collection and treatment facilities, including processes for water recycling and the 
treatment of sludge related to wastewater treatment and water recycling. 


1 Exports to Category I countries are eligible for up to 8.5 year repayment terms, while exports to Category II countries are eligible for up to 10 years.  Non-
nuclear power plants are eligible for up to 12-year repayment terms, regardless of country category.  Under an OECD agreement that became effective 
on July 1, 2005, and is to remain in effect for a trial period until June 30, 2009, the maximum repayment term for certain renewable energy and water sector 
exports has been extended to 15 years, irrespective of the OECD country category.  Please see Ex-Im Bank’s Standard Repayment Terms fact sheet for 
more information. 


EBD-E-01 
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1.0 PURPOSE 
 


This procedure identifies the management of environmental records at the facility. 


2.0 PRINCIPAL 
 
The scope of this document is to manage the environmental records at DHOM 


3.0 PROCEDURE 
 
3.1 Identification 
 
All documents shall be identified per DHOM/ENV/001-Formatting environmental 
procedures, work instructions and forms. 
 
3.2 Storage 
 
Records shall be kept in such a manner to remain legible, identifiable and traceable. 


 
3.3 Protection 
 
Records shall be protected from elements that would have adverse effects on their 
ability to meet the retention, legible, identifiable and traceable requirements. 


 


3.4 Retention 
 


Document retention time is determined by the Cross Functional Team or designee 
and record on Index of environmental records by record type and written on the 
storage container. 
 
3.5 Disposal 
 
Document disposal method and date is determined by the Cross Functional Team or 
designee and record on Index of environmental records by record type and written on 
the storage container 


 


3.6 Record retention will be consistent with applicable legal and other 
requirements. 
 


3.7 Each area or department manager or designee shall have access to a master 
list of all EMS records relevant to their area or department, as applicable. 
 


3.8 Each activity responsible for maintaining a record has the responsibility for 
establishing the method for filing and indexing records to ensure accessibility. 
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  General Rules 
 


 Records shall be legible, readily retrievable and stored and maintained so as to 
prevent damage, deterioration or loss as appropriate to the importance of the 
records. 


 
4.0 NOTIFICATIONS AND RECORDS 


 
 EMR will have the overall responsibility for management/handling of notification 


requirements to concerned parties. This record will be kept at least for 3 years. 
 


5.0 VALIDITY 
 
This procedure will be reviewed at least once in two years.  


 
6.0 ATTACHMENT 
 


None 
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1.0 PURPOSE 
 
This procedure defines the process for identifying and planning environmental training and 


awareness. 


2.0 PRINCIPLE 
 


The scope of this document is to define a system for identifying the environmental training 


needs of the employees at DHOM and planning/delivering that training/awareness 


accordingly. 


3.0 PROCEDURE 
 


3.1 Training 
 


3.1.1 A Matrix shall be completed and maintained by the Site Technical 
Administrator or designee to identify the level of instruction needed by 
personnel whose jobs may create a significant impact on the environment. 
The level of training required will be based on assessment of area 
manager or any designee. 


 
3.1.2 The Training Record and Needs Matrix shall be reviewed and updated 


where necessary at least annually and when requested by the 
Environmental Management Representative or designee, in consultation 
with the General Manager to ensure its continuing adequacy. 


 


3.1.3 The Training Record and Needs Matrix shall be developed by 
knowledgeable individuals with appropriate expertise and experience in; 
operational environmental management; relevant environmental legal 
requirements for environmental training; and training provision at the 
facility/plant. 


 
3.1.4 New, part-time, off site employees, and transferred employees, as well as 


permanent on-site contractors (if applicable), shall be included in the 
environmental training program. 
 


3.1.5 The Site Technical Administrator or designee shall maintain records of 
each individual’s environmental training. 


 
3.1.6 Training shall at a minimum include: 


 
a. The importance of conformity with the environmental policy and associated 


procedures and with the requirements of the environmental management 
system. 
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b. Significant environmental aspects and related actual or potential impacts 
associated with their work, and the environmental benefits of improved 
personal performance. 


 
c. Each person’s role and responsibility in achieving conformity with the 


requirements of the environmental management system. 
 
d. Potential consequences of departure from specified procedures. 
 
e. Awareness 


 
i. Environmental awareness shall be implemented as specified in 


DHOM/ENV/010. 
 


f. Competence 
 


i. Employee competence relevant to the Environmental Management 
System is determined through applicable training and through 
observation of performance by the employee’s supervisor. 


g. Document controls for training. 
h. Induction and tool box talks. 
i. Training programs for management and specialist skills. 
j. Internal communication method. 
k. Management of external communication. 


 
 


General Rules 
 


1. The Site Administrator or designee shall maintain the current copy of the 
Training Record and Needs Matrix. 


 


2. The Site Administrator or designee shall maintain records of the environmental 
training which individuals have received (including attendance). 


 


3. The Site Administrator or designee shall maintain records of any non-
conformances observed by the employee’s supervisor and additional re-training 
required. 


 


4. The Site Administrator or designee shall maintain data/records elements that 
together comprise an environmental training program. 
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4.0 NOTIFICATIONS AND RECORDS 
  


Site Administrator will be responsible for management/handling of notification 


requirements to concerned parties. This record will be kept at least for 3 years. 


5.0 VALIDITY 
 


 This procedure will be reviewed at least once in two years.  


 


6.0 ATTACHMENT 
 


None 
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1.0 PURPOSE 
 


This procedure defines the mechanism for the monitoring and measurement of 


significant environmental aspects associated with the facilities operations and 


activities; the calibration and maintenance of monitoring equipment; and the 


evaluation of compliance with relevant environmental legal and policy requirements. 


2.0 PRINICIPLE 
 


The scope of this document is to describe a method for monitoring and measuring 


the significant environmental aspects associated with operation of site and 


calibration/maintenance of the equipment used for this purpose. 


3.0 PROCEDURE 
 


3.1 Monitoring and Measurement of Significant Aspect, Objectives and Targets and 
Operational Controls. 


 
3.2 The monitoring and measurement of key characteristics and environmental 


performance associated with significant aspect will be specified in environmental 
management programs. 


 


3.3 The monitoring and measurement of conformance to specified environmental 
objectives and targets will be accomplished through the internal system audit 
process, as specified in DHOM/ENV/003, and through the creation of Corrective 
Actions Requests, as specified in DHOM/ENV/004 . 


 
3.4 Operational controls will be monitored and measured as indicated in applicable 


environmental management programs, procedures, work practice, or visual aids.  
The methods frequencies and responsible parties for completing the monitoring 
and measuring activities will be specified in these documents. (also see 
DHOM/ENV/016  Operational Control) 


 


3.5 Calibration and Maintenance of Environmental Monitoring Equipment: 
 


Relevant areas and departments shall ensure that environmental monitoring 
equipment is calibrated and maintained at a frequency consistent with 
manufacturers’ recommendations or as per good utility practices if those 
recommendations are unknown.  Relevant areas and departments shall maintain 
calibration and maintenance records as necessary to prove conformance with 
this procedure. 
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Calibration and maintenance of environmental monitoring equipment shall be 
addressed in department preventative maintenance programs, where applicable, 
or in local work practices, if desired. 


 


Each applicable area and department will maintain EMS equipment requiring 
calibration and the corresponding calibration frequency. 


 


3.6 Evaluation of Compliance: 
 
The evaluation of compliance with relevant environmental legal requirements 
shall be accomplished through the implementation of DHOM/ENV/003 


 


4.0 NOTIFICATIONS AND RECORDS 
 


EMR will have the overall responsibility for management/handling of notification 


requirements to concerned parties. This record will be kept at least for 3 years. 


5.0 VALIDITY 
 


This procedure will be reviewed at least once in two years.  


 


6.0 ATTACHMENT 
 


None 
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1.0 PURPOSE 
 


This procedure documents the steps required to identify and plan operations that are 


associated with identified environmental aspects consistent with environmental 


policy, objectives and targets, in order to ensure that these are carried out under the 


details listed in this procedure. 


2.0 PRINCIPLE 
 


The scope of this document is to define a procedure to ensure that plans are being 
implemented in the way they are designed so that these can meet with environmental  
policy, objectives and targets. 


 
3.0 PROCEDURE 
 


1. Using the organization environmental policy, objectives and targets in line with 
contractual and legal requirements/obligations. 


 


2. Identifying processes and operations with potential significant environmental impacts. 
 


3. Determine if the absence of documented procedures (work instructions) could lead to 
the deviation from the environmental policy, objectives and targets. 


 
4. Create documented procedures (work instructions) for those identified processes 


considering the following; : 
 


a. These must be controlled by Documents Controller. 
b. These must contain detailed instructions for performing the task 
c. These must contain the operating criteria 
d. Communicated to all persons working on behalf of the organization, including: 
 


a. Employees 
b. Contractors 
c. Suppliers 


 
5. Periodic Monitoring of processes.  
 
6. Operations/Maintenance department is to provide reports on emission. 


 


 
 


 







 


 


PROCEDURE 


Issue: O 


Ref: DHOM/ENV/016 


OPERATIONAL CONTROL 


Date 15/01/2012 


Page 4 of 4 


Revalidation  


 


4.0 NOTIFICATIONS AND RECORDS 
 


EMR will be responsible for management/handling of notification requirements to 


concerned parties. This record will be kept at least for 3 years. 


5.0 VALIDITY 
 


 This procedure will be reviewed at least once in two years.  


6.0 ATTACHMENT 
 


None 
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O First Issue 15/01/2012 


   


   


Reference and Definitions 


Reference No. Title 


 


Bulky Waste – means items whose large size precludes or complicates 
handling by normal collection, storage and disposal method. 
Collection – shall refer to the act of removing solid waste from the 
source to the temporary storage area. 
Disposal – shall refer to the act of removing / hauling of waste from the 
temporary storage area to the contractor / treater storage area. 
Segregation – shall refer to a solid waste management practice of 
separating different waste materials in order to promote recycling and 
re-use of resources and to reduce the volume of waste for collection 
and disposal. 
Storage – shall refer to the interim containment solid waste in an 
approved manner after generation and prior to final disposal. 
Solid Waste – shall refer to all discarded solid waste. 
Hazardous Waste – are substances that are without any safe 
commercial, industrial, agricultural or economic usage. 
Transport of waste – conveyance by air, water and land. 
Waste Generator – means a person/process that generates or 
produces, through any commercial, industrial or trade activities, 
hazardous/non-hazardous waste. 
Waste Transporter – a person who is licensed to treat, store, recycle 
or dispose of hazardous waste. 
Contractor – shall refer to the person / entity engaged in the hauling 
and disposal of waste. 
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1. PURPOSE 
 


This procedure will serve as guidance for DHOM employees on waste 


segregation and disposal to prevent pollution of the environment and its natural 


resources.  


2. PRINCIPLE 
 


The scope of this procedure is to set guidelines for DHOM employees to 


segregate and dispose the waste properly so that to prevent the environmental 


pollution. 


  
3. PROCEDURE 


 
 


3.1 Waste Identification 
 


3.1.1. All generated waste of the company shall be identified in the following 
categories: 


 
 Hazardous Waste 


a. Recyclable 
b. Non-recyclable 


 


 Non-Hazardous Waste 


a. Recyclable 
b. Non-recyclable 


 
3.1.2. Used chemicals, non-usable liquid fuel or gas condensate for disposal shall be 


identified through labelling: 
 


1   Toxic  
2. Flammable  
3. Corrosive  
4. Explosive 


 


3.2.  Segregation of Waste 
 


3.2.1. Segregation of all types of waste shall be from the source / process. 
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3.2.2. Properly labelled and identified trash bins shall be provided to each 
production sections and offices including common areas. 


3.2.3. The size of the trash bin shall depend on the volume of waste being 
generated from each area. 


3.2.4. All waste materials shall be segregated from biodegradable and non – 
biodegradable. Hazardous waste shall also be separated from other non-
hazardous waste materials. 


3.2.5. Recyclable materials from biodegradable and non-biodegradable such as 
plastics, papers and carbon boxes shall be separated for possible recycling 
and be sold to any recycling company. 


 


3.3. Collection and Storage 
 


3.3.1. Collection of waste from the process to the garbage disposal area shall be 
the responsibility of the waste generator. 


3.3.2. Solid wastes, including sludges, that do not leach toxic substances or other 
contaminants of concern to the environment, will be disposed in landfills or 
other disposal sites provided they do not impact nearby water bodies. Where 
toxic or other contaminants are expected to leach out, they will be treated by, 
for example, stabilisation before disposal or disposed of by a registered 
hazardous waste operator. 


3.3.3. A bunded compound for hazardous waste will be provided on-site for 
potentially hazardous waste materials including waste fuels, oils, chemicals 
and filters generated during the plant operations and maintenance works. 
This compound will need to be located on an impermeable surface and under 
cover to prevent any discharge or spillages to the surrounding environment. 
The storage area will need to be clearly labelled and staff will need to receive 
appropriate training and be informed of the types of waste materials to be 
stored in this compound area.  


3.3.4. Hazardous waste streams will be collected by a locally registered hazardous 
waste contractor and transferred to the hazardous waste landfill site for 
appropriate disposal. All paperwork and records of hazardous waste 
management activities on-site will be maintained including records of off-site 
disposal to landfill for monitoring purposes. 


3.3.5. Suitable waste receptacles will be provided at central locations on-site for the 
segregation of waste streams for recycling and residual general waste. The 
segregated waste will be transferred to the central storage area on site for 
non-hazardous waste which will consist of dedicated skips for recyclable 
waste (including paper, cardboard and plastics) and general waste. The 
central storage area for non-hazardous waste will be located on an 
impermeable hardstanding surface and located under cover.  


3.3.6. The waste streams segregated for recycling will be collected for recycling by 
a suitably qualified waste contractor. In addition, the general waste streams 
generated on-site that have limited potential for recycling will be collected by 
an appointed waste contractor and disposed of to the new waste landfill site 
on an agreed basis. All paperwork and records of non-hazardous waste 
management activities on-site will be maintained as including records of off-
site disposal to landfill for monitoring purposes.  
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3.3.7. For site canteen, suitable waste receptacles will be provided in back house 
kitchens and around seating areas for the segregation of waste into three 
streams namely organic waste, recyclables and residual waste. The 
segregated waste will be transferred to the central storage area on site for 
non-hazardous waste which will consist of dedicated bins for the segregated 
waste streams. The central storage area for non-hazardous waste will be 
located on an impermeable surface and located under cover.  The waste 
streams segregated for recycling will be collected by a suitably qualified 
waste contractor and transferred to a waste treatment facility for onward 
processing. In addition, residual waste generated on-site that has no potential 
for recovery or recycling will be collected by an appointed waste contractor 
and disposed of to the nearest engineered landfill site on an agreed basis. All 
paperwork and records of non-hazardous waste management activities on-
site will be maintained including records of off-site disposal to landfill for 
monitoring purposes.  


3.3.8. Any fuel oil spillage shall be collected at an oily waster collection basin and 
treated at an oil separator.  


3.3.9. Gas-turbine (GT) compressor water wash is considered a hazardous waste. 
The wash water shall be collected in a wash water drain tank and removed 
from site by a licensed hazardous waste haulier.  


3.3.10. The drain of liquid fuel and lube oil from the GT will be collected in the GT 
drain tank and disposed of by a licensed haulier.  


3.3.11. GT false start drains and GT compressor washing water will be collected in a 
portioned tank and removed from the site by a licensed haulier.  


3.3.12. Any drainage from the fuel gas system will be collected in a holding tank, 
removed by suction truck, collected and removed by authorised hauliers, and 
disposed of at an appropriate waste disposal facility. 


3.3.13. HRSG chemical cleaning waste will be stored temporarily on-site in portable 
tanks and will be disposed of offsite by a chemical cleaning contractor in 
accordance with applicable regulations and standards. 


3.3.14. No person is allowed to transport / collect hazardous waste unless he/she 
has the knowledge in handling and /or attended awareness training. 


3.3.15. Authorized personnel to collect/transport hazardous waste shall wear 
personal protective equipment during the hauling and transport process. 


3.3.16. All collected hazardous waste shall be reported to the Environmental Officer 
or designee for recording and inventory purposes. Likewise, Environmental 
office or designee will provide labels on hazardous waste as per legislations. 


3.3.17. Chemical waste prior to transport to the temporary storage area shall be 
labelled, well sealed and free from any leakage. Assistance of chemical 
section will be taken if required. . 


3.3.18. DHOM will engage Saudi Aramco or any properly qualified/licensed 
contractor for disposal of fuel gas condensate. 


3.3.19. Waste oil should be disposed off using an approved contractor. 
 


3.3.20. Emergency absorbing materials such as sand and rags shall be provided at 
the designated waste disposal area. 
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3.3.21. Bulky non-hazardous waste such as scrap metal, wood, used insulation 
materials, and others shall be stored in a separate storage area with proper 
identification. 


3.3.22. All empty chemical containers shall be disposed off appropriately.  
3.3.23. Hazardous Waste Manifest form shall be filled up and should be approved by 


Environmental Officer.  
 


3.4. Waste Treatment Audit Inspection 
 


3.4.1. The Hazardous waste manifest form will be given to the assigned waste 
disposal contractor, who in turn will return the form duly signed by the receiver 
of the waste. 


3.4.2. Periodical audit to the contractor’s waste facilities will be done to ensure that 
all waste were properly disposed and treated. 


3.4.3. The audit will be carried out by the trained internal auditors together with 
Environmental officer. 


 


3.5. Training 
  


3.5.1. There shall be a companywide training to all employees regarding the 
procedure for the proper segregation and handling of all solid waste 
materials including toxic and hazardous waste. 


3.5.2. Orientation and training shall likewise be provided to all newly hired 
employees. 


3.5.3. Suppliers / Subcontractor shall also be given proper information regarding 
waste management system. 


3.5.4. For revisions or significant changes in the procedure, Training shall be 
conducted to ensure the continuous implementation and effectiveness of 
the program. 


 


     General Rules 
 


Waste shall be handled as per specific type and appropriate methodology.  
 
 
 


4. NOTIFICATIONS AND RECORDS 
 


Environmental officer will be responsible for management/handling of notification 


requirements to concerned parties. This record will be kept at least for 3 years. 


 


5. VALIDITY 
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 This procedure will be reviewed at least once in two years.  


6. ATTACHMENT 
 


None 
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1.0 PURPOSE 
 


The purpose of this procedure is to provide systematic method of receiving, handling, 


storage, and preservation of materials. 


2.0 PRINCIPLE 
 
The scope of this document is to define a method for safe receiving, handling, 


storage and perseveration of materials at DHOM site.  


3.0 PROCEDURE 
 
3.1 Kingdom of Saudi Arabia  Requirements 


 
Operation of the plant requires compliance with the Kingdom of Saudi Arabia 


applicable environmental laws.  


 
3.2 Environmental Licenses and Permits 
 


1. Verification of hazardous/non-hazardous waste storage. 
2. If applicable at any stage, registration as a hazardous waste generating 


facility for wastes generated during plant operation. 
 
3.3 Data Expiration and Update 
 


All time latest/applicable environmental guidelines will be acquired and shared 


with all concerned.  


3.4 Process 
 


3.4.1 Register with relevant authority if applicable  
3.4.2 If required contract the services of a specialized and authorized company 


for the handling of waste.  
3.4.3 Verify that the company contracted is operating in compliance with all the 


guidelines as per applicable law 
3.4.4 Verify that the handling, storage, transportation, and final disposal of all 


wastes is as per environmental guidelines.  
3.4.5 Ensure that none of the liquid waste is poured on the ground or 


discharged into municipal drains (if applicable) under any circumstance 
and that none of the hazardous wastes are mixed with non-hazardous 
wastes. 


3.4.6 The hazardous storage area will be maintained as per DHOM/ENV/017 
and good utility practices.  


 


3.5 Receiving of Chemicals  
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3.5.1 Store section shall be the only authorized body to receive and issue a 
chemical. Assistance of chemical section will be acquired if required. 


3.5.2 Check the actual quantity 
3.5.3 Report Discrepancy to purchasing 
3.5.4 Compile material Certificate of Analysis (COA) if applicable 
3.5.5 Containers must be thoroughly inspected for cracks and leaks 
 


3.6 Storage 
 


3.6.1 All chemicals shall be stored in required storage condition 
3.6.2 Expired chemicals should be stored separately 
3.6.3 The chemical must be properly stored to avoid spills, leaks, and 


contamination 
3.6.4 Different chemicals will be stored separately. . 
3.6.5 Warning sign (such as poisonous, hazardous) shall be placed / identified 


in the store area. 
3.6.6 The storage area should have a spill and leakage response / preventive 


procedure, posted on the walls. 
3.6.7 All chemical waste and used chemical containers must be sealed and 


covered. 
3.6.8 Used chemicals shall be placed on its original container. It should not be 


placed to another container. 
3.6.9 The Material Safety Data Sheet (MSDS) must be placed / posted in 


chemical store area. 
 


3.7 Issuance, Transport from one area to another and Inventory 
 


3.7.1 The chemicals will be issued as per requisition.  
3.7.2 Proper PPE will be used while issuance and handling. 
3.7.3 When transporting any solution within DHOM facility, appropriate 


container shall be used. 
3.7.4 All chemical waste and chemical containers shall be well sealed before 


transporting. 
3.7.5 All chemical waste and used chemical containers shall be transported to 


the designated storage area through pushcart/ trolley. 
 
3.8 Labelling 
 
3.8.1 All chemical waste shall be placed in a well-sealed container with the proper 


label. Labels should have: 
 


1. Name of chemical, 
2. Process where it is Used, 
3. Acid Base, 
4. Flammable / Corrosive, 
5. Other important date as may be deemed necessary. 
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4.0 NOTIFICATIONS AND RECORDS 


 
Environmental officer will be responsible for management/handling of notification 


requirements to concerned parties. This record will be kept at least for 3 years. 


5.0 VALIDITY 
 


This procedure will be reviewed at least once in two years.  


 


6.0 ATTACHMENT 
 


 None 








Community Relations Plan 
 Relevant Individuals 


Responsibility General Manager / Business Services Manager 


Other Concern Ind. Operations Manager, HR Manager and PRO 


Year 2012 – 2013 


Scope Education, Environment, Community and Local Charities 


   


Act II: Develop the action 


Activity Date Out come 


Visit Local Mohafiza Dhuruma 
 
 
 
Visit Local Police Station in 
Dhuruma 
 
 
Visit Dhuruma Mosques 


Wednesday 13 June 2012 Introductory Visit. Share 


Contacts – Invite them to visit 


Our plant - Done 


Wednesday 13 June 2012 Introductory Visit – Invite them 


To visit our plant - Done 


 


Monday 25 June 2012 
Tuesday 26 June 2012 


Needs / Requirements to be  


assessed 


 


Visit Local Press 
 
 
 
Visit Dhuruma Schools 


  Introductory Visit 


Establish the relations  


 


 Assess potential needs 


 


 


  


 


 


Local Charities   Explore if there is any 


 


 


  


 


 


  


 


 


 Summary Assess potential needs in all above activities 


Act III: Expected outcomes 


 Need Analysis Determine the needs – Analyze the budget 


 Compilation Compilation of all needs 


GM Approval Discuss with the General Manager along with the action plan 


 Date 23 June 2012 
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1.0 PURPOSE 
 
Purpose of this procedure is to establish clear guidelines for plant emission monitoring as 


described in PPA (Power Purchase Agreement) and SEA (Social and Environment 


Assessment) report.  


2.0 PRINCIPLES 
 
This procedure applies to all staff of DHOM to comply with the environmental guidelines. 


3.0 PROCEDURE 
 
 


3.1 AIR POLLUTION: 
 
Air pollution occurs due to activities at plant that discharge pollutants to ambient air and 
needs monitoring on a regular basis 
 
3.1.1 Emissions from Gas Turbines.  


 


Emissions from gas Turbines are monitored and recorded on a continual basis using 


Continuous Emission Monitoring System called CEMS.  The following key emissions are 


monitored; 


a) Oxygen  
b) Nitrogen Oxides 
c) Sulphur oxides 
d) Carbon Monoxide 
e) Particulates* 


 
      * Not included in CEMS, measured periodically 


These values are monitored continuously by the control room operator and values at the 


shift beginning will be entered in the shift charge engineers’ log book.  Any exceedance 


in emission values or any monitoring parameter giving an erratic reading will be 


registered in shift charge engineers’ log book and appropriate work requests will be 


raised to rectify the same.  Shift charge engineer log will have the limits of these 


pollutants as per applicable law.  


The emission guarantee values given in Attachment B1 of Appendix 1 (Performance 


Guarantee Data) of PPA will be complied for all site conditions and fuel (Gas and Liquid 


Fuel) according to PPA. 


The maximum permissive emission levels, which are to be met within specified 


temperature range between 60% and maximum continuous rating of each gas turbine 
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when ambient temperature is below 40 0C or between 70% and maximum continuous 


rating of each gas turbine when ambient temperatures is above 40 0C and combined with 


supplementary firing between 10% and 100% of maximum allowable fuel input when 


operating on natural gas are shown in the following table;  


Maximum Permissible Stack Emissions 


Emission Unit Gas turbine and HRSG 


Gas Liquid Fuel 


NOx (as NO2) mg/Nm3 50 1501) 


CO mg/Nm3 50 50 


SO2 mg/Nm3 2) 2) 


Particulates (PM10) front 


half filterable only without 


sulphur 


mg/Nm3 25 50 


Reference – O2 Vol. % 15 15 


Notes: 


1) NOx emissions for back-up fuel (Liquid Fuel) are based on maximum fuel bound nitrogen 


content of 0.015% by weight. 


2) According to sulphur content in fuel. 


Dry, low NOx burners for gas firing and water injection for ASL firing has been  incorporated 


into the design of the combustion units at the facility to ensure NOx emissions from the plant 


are minimised. This will greatly assist in the mitigation of emissions of this key pollutant from 


the facility. All plant on-site will be regularly maintained to ensure optimal efficiency and 


ensure, as far as practicable, all equipment is in good working order at all times. Therefore, 


the operational air quality impacts would be of negligible effect with the implementation of 


mitigation measures. 


 
To cross check the accuracy of CEMS values a monthly grab sampling will be done by the 


chemist and these results will be compared with the CEMS values.  Any deviation over 10% 


will be alerted and work requests will be raised to maintenance to attend the same 


Besides this, maintenance will perform Preventive Maintenance on the CEMS system to 


observe correct function of the emission monitoring system and to take appropriate 


preventive action, so that the monitoring system functions reliably.  Work orders for 


preventive maintenance will be raised through SAP where the observations will be tabulated 


and recorded. 
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3.1.2 Emissions from Diesel Engines 
 


Plant comprises of diesel engines serving function as generators in the event of a power 


failure, and as diesel driven pump for the fire fighting system.  Annually, the emissions 


from these engines will be monitored by the chemistry department and any exceedance 


will be notified to maintenance through work order system so that appropriate corrective 


actions can be taken. 


Maintenance will plan for the overhaul of the engines at appropriate intervals as per 


guidelines of the  the OEM so that the engines do not pollute the environment.  Again the 


work orders for such preventive maintenance will be routed through the maintenance 


management system, called SAP. 


Operation during their routine testing of engines will observe the smoke for any 


suspicious emission. 


3.1.3 Emissions from fuel gas heaters  
 


The plant has water bath and oil bath heaters for fuel gas heating. Annually, the 


emissions from these heaters will be monitored by the chemistry department and any 


exceedance will be notified to maintenance through work order system so that 


appropriate corrective actions can be taken.  


Operation during their routine rounds will observe the smoke for any suspicious 


emission. 


 
3.2.0 WATER POLLUTION: 


 


The service water for the Plant is treated wastewater that is transported from the Al 


Muzahimiyah receiving point of NWC. The water is pumped to the site via water 


interconnection pipeline. A service water underground buffer tank, pumping station and 


storage tanks has been installed on site. Under normal operating conditions (gas fired), a 


maximum of 2000 m3/day of service water will be required when evaporative cooling is 


in service and a maximum of 250 m3/day when it is off. The maximum service water 


requirement of 10,000 m3/day is only required during ASL-firing i.e. emergency 


conditions when there are gas interruptions. Incoming water will be stored in a buffer 


tank and then pre-treated. Downstream of the pre-treatment process, the service water 


will be stored in storage tanks (with a capacity equivalent to 7 days of operation of the 


plant). 


The IFC (International Financial Organization) Guidelines for Thermal Power provide 


environmental guidance for effluents from power plants, including thermal discharges, 
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wastewater effluents and sanitary wastewater. PME standards will be followed for direct 


discharge.  


3.2.1   Waste Water  


The plant has been designed to re-use the water as much as possible. The wastewater 


treatment system will be capable of treating wastewater such as oily wastewater, 


chemical wastewater and sanitary wastewater. It has a function of collection and transfer 


of the wastes, as follows: 


- Oily waste from the transformer sump; 


- Chemical waste from the HRSG blowdown sump and chemical dosing system sump; 


- Sanitary wastewater from each building. 


The quantity and quality of different wastes is as followed; 


 
Reusable Industrial wastewater quality and quantity information 


 
 


Source Average 
(t/h) 


Peak flow 
(t/h) 


Temp 
(Deg C) 


pH COD 
(ppm) 


SS 
(ppm) 


Oil 
(ppm) 


TDS 
(ppm) 


HRSG Blow down 20 50 50 8-10 80 20 - - 


Oily water treatment 0 10 35 6-8 50 150 200 1000 


Evaporator cooler blowdown 20 50 35 8-10 10 50 10 200 


Plant drain 5 10 35 6-8 50 100 10 - 


Total 45 120 


 
Unusable industrial wastewater quality and quantity information 


 
 


Source Average 
(t/h) 


Peak flow 
(t/h) 


Temp 
Deg C 


pH TDS 
(ppm) 


RO Brine 30 110 35 7 – 7.5 10,000 


 
 


Quantity of hazardous liquid wastes and waste water sludge arising from the facility 
 


Waste 
Classification 


Hazardous or 
Non-Hazardous 


Source Quantity 
(ton/year,pla


nt) 


Composition Treatment  
Or Disposal 


GT wash water drain hazardous Water wash drain tank 150 water Disposal 


GT liquid fuel drain 
(including false start 
drain) 


Hazardous GT drain tank 30 Oil / water Disposal 


Oil sludge 
Hazardous Oil / water seperator 10 


Oil(10%) / 
water(90%) 


Disposal 


Sanitary waste water 
sludge 


Non-Hazardous Sewage treatment 73 Sewage sludge Disposal 


Industrial waste 
water sludge 


Hazardous Waste water treatment 365 
SS (20%) / 


water (80%) 
Disposal 


 


 
 
 







 


PROCEDURE 


Issue: O 


Ref: DHOM/ENV/019 


EMISSION MONITORING 


Date 15/01/2012 


Page 7 of 13 


Revalidation  


 
Sanitary wastewater quality and quantity information 


 
Sourece Average 


(t/day) 
Peak 


flow(t/h) 
Temp 


(Deg C) 
COD 
(ppm) 


BOD 
(ppm) 


SS 
(ppm) 


T-N 
(ppm) 


T-P 
(ppm) 


Sewage 20 10 40 240 260 300 40 5 


 
 


The storm return frequencies for the drainage system will be 5 years (Saudi Aramco 


Standard specification SAES-S-030).Storm water from hard standings, roads and other 


areas will be collected into the nearest catch basins, U-ditch or gravel ditch (or French 


drain) and channelled to the nearest storm drainage system and finally to the 


evaporation pond located outside the power plant area by lift pumps. Storm water will 


exit this pond via a combination of percolation into the underlying substrate and 


evaporation into the atmosphere.  


The brine will be discharged to an evaporation pond. Design of the evaporation pond 


ensures no overflow will occur and that the pond is suitably lined to prevent 


contamination of soil. Resulting salt residues will be disposed of appropriately based on 


lab testing.  


Waste oil will be collected by an approved contractor for recycling at a waste oil refinery 


rather than disposal. If it is not practical to recycle the waste oil, it must be stored on site 


and collected for disposal by a PME accredited hazardous waste contractor. 


The impact of sanitary wastewater sludge may be mitigated by ensuring that a large 


quantity of the sludge is reused for beneficial purposes, such as fertilizer. The option of 


having the sludge collected by a fertilizer company will be considered in preference to 


sending the sludge to landfill. Hazardous waste water sludge will be collected by a PME 


accredited hazardous waste contractor. 


3.3.0 NOISE POLLUTION 
 


Machineries in service in plant do generate lot of noise, and sometimes the noise so 


produced exceeds the limit specified for continuous work.  Also the impact of this 


pollution to outside the plant premises needs to be monitored on a regular basis. 


Following is the table showing the permissible limits as per PPA & SEA.  
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Permissible noise levels 


Location  Level (dB (A) max) 


At 1 meter (m) inside the plant fence (all 


equipment running excluding background 


noise, which is emitted by others in the 


neighborhood) 


60 


At 1 m distance from open air installations  85 


At 1 m distance of each equipment inside 


turbine buildings 


− GT building 


− ST building 


 


90 


90 


At 1 m distance outside of GT / ST buildings 


and/or enclosures 


85 


Within the central control room (CCR) 50 


Within other machine rooms and workshops 85 


 


Once in a year, at designated areas in four sides of plant premises, noise measurement 


will be carried out and recorded to know the impact of this parameter to outside the plant.  


The measurement will be triggered through SAP and the results will be recorded. The 


sound level will be measured using relevant ISO standard. 
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Annually HSE manager or any other designated person will take the lead in conducting a 


noise survey as deteriorating equipment continue to be noisy.  Warning signs will be 


posted in those noisy areas to alert staff/visitors to wear appropriate protection.  This 


survey also will be routed through SAP. 


Also noise measurement will be carried out and recorded whenever any new equipment 


is introduced in plant as baseline readings.  


The workers accommodation will be maintained in such a way to provide suitable internal 


noise environments to allow for reasonable recreation and sleep. 


 


4.0 NOTIFICATIONS AND RECORDS 
 


Environmental Management Representative (EMR) will be responsible for 


management/handling of notification requirements to concerned parties. This record will be 


kept at least for 3 years. The on-going review of emissions will be reported to the Presidency 


of Meteorology and Environment (PME) on a quarterly basis as a minimum and more 


frequently if there are either abnormal operating conditions, or changes which may affect the 


environmental quality of the emissions. The frequency of monitoring will be followed as per 


SEA and PPA guidelines. 
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5.0 VALIDITY 
 


This procedure will be reviewed at least once in two years.  


 
6.0 ATTACHMENT 
 


SEA (Social and Environmental assessment) Report. 
PPA Appendix 15 (Environmental requirement and procedures)  
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1.0 PURPOSE 
 


It is recognised by the Company that it is in the Company’s and the Employee’s 


interest that disagreements affecting employees should be dealt with effectively and 


speedily and as closely as possible to the point of origin, in an atmosphere of mutual 


trust and confidence. It is intended that most issues will be resolved informally 


between employees and their line Manager. Employees who have raised grievances 


will be treated fairly at all times before, during and after the conclusion of the 


grievance hearing(s).  


 


 


It is recognised however, that this may not always be possible. The following 


Grievance Procedure is therefore available to employees for the formal resolution of 


disagreements.  


 


2.0 SCOPE 


 


This document is applicable to all staff employed by Dhuruma O&M Company  


 


3.0 REFERENCES 


 


Kingdom of Saudi Arabia labour law for private sector 


 


 


4.0  RESPONSIBILITIES 


 


4.1  Business Services Manager: 


 


a) Ensure that all cases of grievances are dealt/discussed in the presence of 


Business Services Manager  or his delegate at stage 1 onwards 


 


b) Advise Managers on managing grievances  


 


c) Ensure records are kept of all grievances at the formal stages 


 


d) Review the procedure regularly to ensure it remains current and appropriate 
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4.2 Managers:  


 


a) Ensure that the employee grievance has been discussed with their respective 


manager or Director 


 


b) Ensure that all grievances are appropriately and thoroughly investigated  


 


c) Seek advice when in doubt 


 


c) Inform Business Services Manager about the whole situation. 


 


 


5.0 PROCEDURE 


 


5.1 Informal Stage 


 


If you have a grievance about your employment you should discuss it informally with 


your immediate manager/supervisor. The manager will give a response within five 


working days.  


 


(See Notes a (i) & (ii) below for exceptions to this procedure.) 


 


5.2 Stage 1 


 


If you feel that the matter has not been resolved satisfactorily through informal 


discussions, you must put your grievance in writing to your immediate manager. You 


will receive a reply within five working days and a meeting will be arranged. You, any 


relevant witnesses and the manager will attend the meeting. You may choose to be 


accompanied by a colleague. The manager will give a response within five working 


days of the meeting and will inform the employee of the appeals procedure. 


 


5.3 Stage 2 


 


If the matter is not resolved to your satisfaction, you should put your grievance in 


writing to a General Manager or Business Services Manager. You will receive a reply 


within seven working days and a meeting will be arranged. The constitution of the 


meeting will be as in Stage 1 except that the General Manager or Business Services 
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Manager or an authorised deputy will replace the senior manager. The General 


Manager or Business Services Manager /deputy will give a decision within five 


working days of the meeting. This decision will be final. 


 


6.0 INVESTIGATION 


 


The organisation is committed to ensuring that all grievances are fully investigated. 


This may entail carrying out interviews with the employee concerned and third parties 


such as witnesses, colleagues and managers, as well as analysing written records 


and information. The investigation report will be made available to all the parties 


concerned. Where necessary, the identity of witnesses will be kept confidential. 


 


7.0  NOTES 


 


a. You may raise a complaint directly with a General Manager if it: 


 


i. concerns your immediate manager  


ii. is of too personal or sensitive a nature to raise with your immediate 


manager. 


 


 


b. A member of the business services department will attend all formal grievance 


hearings in order to take notes, ask clarifying questions, provide advice on the 


procedure and ensure the meeting is conducted fairly. 


 


c. Outcomes of formal grievance hearings will be confirmed to the employee in 


writing. 


 


d. Thus, complaints concerning discrimination, bullying or harassment by your 


immediate manager may be raised directly with a General Manager. This may be 


done informally or formally, i.e. at Stage 2 of the procedure.  


 


e. If your complaint concerns an alleged wrongdoing or criminal offence by persons 


within the organisation, you should raise it immediately with a General Manager, 


i.e. at Stage 2 of the procedure.  
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f. The grievance procedure should not be used for appeals against disciplinary 


decisions, as that is the purpose of the disciplinary appeals procedure. If, 


however, you have a complaint against the behaviour of a manager during the 


course of a disciplinary case, you may raise it as a grievance with a General 


Manager. If necessary, the disciplinary procedure may be suspended for a short 


period until the grievance can be considered. 


 


g. Every effort will be made to ensure that employees are encouraged to raise 


grievances and will not suffer any detriment from so doing. However, you should 


note that if your grievance is found to be malicious or to have been made in bad 


faith, then you will be subject to the organisation’s disciplinary procedure. 


 


h. The timescales listed above will be adhered to wherever possible. However, 


where there are good reasons, e.g. the need for further investigation or the lack 


of availability of witnesses or companions, each party can request that the other 


agrees to an extension of the permitted timescale. 


 


i. Dhuruma O&M Company reserves the right to seek assistance from external 


facilitators at any stage in the grievance procedure, in the interest of seeking a 


satisfactory outcome for all concerned. 


 


j. For senior managers and employees during their first year of employment, 


Dhuruma O&M reserves the right to speed up the decision making process and 


therefore may choose to follow a truncated version of the above procedure. 


 


k. This procedure is for guidance only and does not form part of employees’ 


contractual rights. The contents may be subject to revision from time to time. 


 


 


8.0 Appendix 1 – guidelines for managers 
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APPENDIX 1 


 


THE GRIEVANCE INTERVIEW – GUIDELINES FOR MANAGERS 


 


BEFORE 


 


• Ensure that you are familiar with the grievance procedure and what happens 


should you fail to resolve the grievance at this stage. 


• Request that the employee (or companion, if applicable) provide full details of the 


grievance, in writing. 


• Carry out a full investigation. Seek to establish the facts, e.g. dates, times, 


places, witnesses. 


• Request details of the nature of any prior discussions from appropriate 


managers. 


• Question other parties relevant to the grievance. 


• Consider any information pertinent to the issue raised, e.g. policies and 


procedures, statistical information, custom and practice, notes of interviews, 


written statements, personal records, employment legislation, codes of practice. 


• Inform the employee, in writing, of the subject matter, time, date, location and 


nature of the interview and the right to be accompanied. 


• If the employee is disabled or English is not their first language, check whether 


any special arrangements will be needed at any time during the procedure, e.g. 


access facilities, a reader or interpreter. 


• Check whether a companion and any witnesses (for either party) will be present 


and arrange for their release from duties, if applicable. Be prepared to agree a 


postponement to the interview should key individuals be unavailable. 


• Arrange a suitable venue for the interview, i.e. a quiet place free from 


interruptions, and allow sufficient time in your diary. 


• Ensure that the meeting will be properly constituted, according to the procedure. 


 


DURING 


 


• Convene the grievance interview. 
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• Listen objectively to the employee’s complaint. 


• Regardless of the eventual outcome of the grievance, thank the employee for 


bringing the matter to your attention. 


• Hear witness evidence and allow for examination and cross-examination, as 


appropriate, by both sides. Consider any documentation provided by the 


employee. 


• Be prepared to answer questions/explain current practices, etc. 


• Seek clarification of the key issues, including any solutions sought. Summarise 


your understanding throughout the interview. 


• Arrange for comprehensive notes to be taken. 


• Allow time for the employee to confer in private with his or her companion at any 


point in the proceedings. 


• Adjourn the interview to allow consideration of the points raised and the 


circumstances. If the case is particularly complex or further investigations are 


necessary, request and agree an extension to the time allowed before a 


response is expected.  


• Consider the appropriate action to be taken, if any, bearing in mind any relevant 


procedures and possible repercussions. 


• Reconvene and inform the employee of your decision, giving your reasons and 


seeking agreement, if possible. If an immediate recommendation cannot be 


given, ensure that it is communicated to both parties within the appropriate 


timescale and is confirmed in writing. 


• If a mutually acceptable agreement has not been/is not likely to be reached, 


inform the employee of his or her right to appeal to the next stage and the 


procedure for so doing, if the procedure has not been exhausted. 


 


AFTERWARDS 


 


• Record the results and write up the notes of the interview. Arrange for 


confirmation of the decision to be sent to the employee and companion. In the 


interests of good employee relations and, bearing in mind data protection 


provisions, you may wish to publicise the resultant changes to all workers. 


• Monitor the situation by, for example, maintaining informal contact with the 


employee or arranging a formal review meeting (whichever is the more 


appropriate). 


• Evaluate the success or otherwise of any actions that have been taken as a 


result of the grievance being raised. 


 


[Adapted from JACKSON T. (2000) Handling Grievances. London, CIPD. pp69–72.] 
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DHOM/ENV/010   Environmental Communication 
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Environmental Aspects: element of an organization’s 
activities, products or services that can interact with the 
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Environmental Objective: overall environmental goal, arising 
from the environmental policy, that an organization sets itself to 
achieve, and which is quantified when practicable. 
Environmental Target: detailed performance requirement, 
quantified where practicable, applicable to the organization or 
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that needs to be set and met in order to achieve those 
objectives. 
Environmental Management Program: the means, time 
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Significant Environmental Aspect: An environmental aspect 
that has or could have a significant environmental impact. 
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1.0 PURPOSE 


 
This procedure defines the mechanism for the identification and significance 


evaluation of the environmental aspects of the DHOM which may have actual or 


potential significant impacts upon the environment. 


 


It also defines the framework within which the facility shall establish and maintain 


environmental objectives and targets and environmental management programs. 


2.0 PRINCIPLE 


 


The scope of this document is to identify the site environmental aspects and related 


importance regarding impact on the environment. It also covers the mechanism of 


setting and achieving objectives & targets regarding environmental management 


programs. 


3.0 PROCEDURE 


 


3.1 Identification of Environmental Aspects 


 


3.1.1 A Cross-Functional Team (CFT) led by the Environmental Management 


Representative or any designated person by competent authority shall identify 


environmental aspects within the scope of this EMS, that can be controlled or 


those  can be influenced by taking into account planned or new 


developments, or new or modified activities This information will be 


documented on the Environmental Aspects Rating Worksheet. 


 


3.1.2 Using pertinent plant information (e.g., process flow diagrams, plant layouts 


maps, etc.) the CFT or designee will document all relevant activities, 


processes and services in which to identify aspects. 


 


3.1.3 The CFT or designee will identify the specific environmental aspects using 


General Aspect Categories. General Aspect Categories shall include, but not 


necessarily be limited to, the following: 


 


1. Air quality 


2. Noise Management 


3. Land and surface water contamination 


4. Waste water and water resources Waste management 


5. Terrestrial ecology  


6. Socio economic  


7. Transport 


8. Landscape and visual 
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3.1.4 Lists of aspects identified shall be maintained and shall be reviewed by the 


CFT or designee at least every six months to identify any new aspects that 


should be added and any old aspects that should be deleted. Aspects 


identified through implementation of DHOM/ENV/008 shall be incorporated 


into the lists of aspects.  


 


3.2 Determination of Significant Aspects 


 


3.2.1 The Cross-Functional Team or designee shall review and evaluate the aspects 


identified and shall determine their significance. Where a new aspect is 


incorporated into the list of aspects,  it shall be reviewed and evaluated by the 


Cross Functional Team to determine significance. 


 


3.2.2 The environmental aspects of the facility/plant may be considered by the cross 


functional team to be “significant” where the aspect: 


 


• Is subject to relevant legislation, regulation, permit requirements and/or 


other requirements. This will likely include aspects associated with 


processes and activities if: (1) environmental regulations or other 


requirements specify controls and conditions, (2) information must be 


provided to outside authorities and/or, (3) there are or may be periodic 


inspections or enforcement by these authorities.  


 


• Is subject to a potential accidental release (liquid or gas only) that is 


regulated or that could be of sufficient quantity to cause environmental 


concern. These aspects shall be managed and controlled through 


implementation of environmental procedure DHOM/ENV/006 (Emergency 


Preparedness and Response) 


 


• Pertains to energy use. 


 


• Is subject to high environmental loading due to one or more of the 


following criteria: 


 


1. Toxicity (compositional characterization of materials and wastes) 


2. Customers requirements 


3. Amounts (volumes and masses of releases) 


4. Amounts (consumption of renewable and non-renewable 


resources) 


5. Frequencies of episodes 


6. Severity of actual or potential impacts 
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3.2.3 The rational for significance and insignificance will be documented on the 


Environmental Aspects Chart for Ratings. 


 


3.3 Establishing and Maintaining Objectives and Targets 


 


3.3.1.  The primary aim is to provide clear direction on the requirements of the 


Operational Management Team in the conduct of the activities, where every 


requirement is measurable and enforceable, whilst any deviation can be 


identified and addressed swiftly. The Cross-Functional Team or any 


designated person shall establish and maintain environmental objectives and 


targets for all significant aspects. Objectives and targets shall be consistent 


with the company’s environmental policy and shall be one of three types: 


control; improve; or investigate.  


 


3.3.2. In establishing objectives and targets consideration shall be given to: 


 


1. Environmental legal and other requirements/compliance 


2. Implementation of mitigation measures as per SEA report 


3. Verification of environmental performance  


4. Allocation of sufficient resources  


5. Response to changes not considered in SEA report 


6. Provision of feedback for continuous improvement 


 


3.3.3. Performance against objectives and targets shall be reviewed at least every 


six months by the Cross Functional Team / any designated person and 


reported at the management review meeting (see environmental procedure 


DHOM/ENV/005: Environmental Management System Management Review). 


The management review shall endorse the facility environmental objectives 


and targets. 


 


3.4. Establishing and Maintaining Environmental Management Programs 


 


3.4.1. The Cross Functional Team/ any designated person shall establish and 


maintain environmental management programs for achieving the objectives 


and targets developed for the significant environmental aspects identified and 


updated every 6 months. 


 


3.4.2. Environmental management programs shall identify the means, time-frames 


and those responsible for achieving associated objectives and targets.  


Responsibility will be identified at each relevant function and level of the 


organization.  
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 General Rules 


 


1. The Cross-Functional Team shall include representation for all appropriate 


functional areas and departments. 


 


2. The environmental aspects and significant aspects associated with the 


operations of semi-permanent on-site contractors are covered by this 


procedure. 


 


3. Interested parties include employees and the community. Their input is 


obtained through the implementation of DHOM/ENV/010. 


 


4. All records pertaining to the development and determination of aspects, 


significant aspects, objectives and targets, and environmental management 


programs will be marked “Environmental Audit Report: Privileged Document”  


 


5. The environmental management programs that address the following areas 


should be created if applicable objectives and targets are developed: 


 


5.1.1. Compliance Assurance 


5.1.2. Pollution Prevention/ Waste Minimization 


5.1.3. Energy Management 


5.1.4. Materials Management 


 


4.0 NOTIFICATIONS AND RECORDS 


 


Environmental Management Representative or designee will be responsible for 


management/handling of notification requirements to concerned parties. This record will 


be kept at least for 3 years. 


5.0 VALIDITY 


 


This procedure will be reviewed at least once in two years.  


6.0 ATTACHMENT 


 


Environmental Aspects Rating Worksheet 
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1.0 PURPOSE 


 


To ensure public relations for the Company follows a consistent standard. 


 


2.0 PRINCIPLES 


 
This procedure covers community relations for the Company.   


 


As a model corporate citizen we aim to behave as good neighbours, support 


community events, local schools, our employees and their families in a fair and 


structured way. We aim to communicate effectively within our community and let 


them know that we have nothing to conceal and are doing all we can to improve 


on Safety and Environmental issues. 


 


Our policy and strategy drives us to be a model corporate citizen. 


 


We focus in two major directions, which are community impact and 


environmental impact.   


 


We hold regular briefing sessions with representatives of the local community. 


The General Manager decides on the adequacy and relevance of the 


information DHOM discloses to the community. 


 


Regular Liaison with employees is via a notice board and email.  


 


We have an annual budget for sponsorship of a wide variety of activities in the 


local community, PR and gifts. This budget is managed by the Business 


Services Manager who sends reviews and requests for sponsorship.   


 


The Business Services Manager works to agreed objectives and criteria, so 


ensuring consistency in approach to all sponsorship requests. 


 


There are four main areas which we currently focus on, these are: 


 


• Education 


• Environment 


• Community 


• Local Charities 


 


We participate enthusiastically in public and community activities. Our support 


of appropriate charities and causes produces benefits for society as a whole.  
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We work hard to support our reputation as a responsible caring business and to 


promote awareness of DHOM name and image. 


 


3.0  PROCEDURE 


3.1 Responsibilities 


 
General Manager: Has overall responsibility for community relations 


 


Business Services Manager: Communicates effectively with the community, 


responsible for the community relations budget and develops the yearly 


community relations plan 


 


Finance Manager:  Assists with the community relations budget and the 


development of the yearly community relations plan 


 


HR Manager: Actively visits the local community and acts as Community 


Liaison Officer for specific information exchange and engagement processes in 


the community.  


 


3.2 Organisations and Groups requiring specific communication 


 


1. Local and Regional Press 


2. Residents within the 'local' community  


3. Community Groups  


4. Ornithologists and Environment Groups 


5. Civic and Local Government 


6. Businesses  


7. International Civic/Government 


8. Schools   


9. Employees 


10. Employees' Families 


11. Suppliers  


12. Customers 


13. Sponsorship/Charity Events 


 


3.3 Interaction with the segments 


3.3.1 Local and Regional Press   


 


Keeping in contact with the press will be an important part of our strategy.   
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In general every potentially newsworthy item will be considered for release to 


maintain a healthy profile and keep local residents advised of activities and 


commitment to the area.   


 


The Business Services Manager is to maintain a regular flow of information to 


all forms of local media and key local Publications. 


 


The General Manager is responsible for giving Press Releases when 


necessary. 


 


Objectives: 


 


• Maintain contact with local media/publications regarding key newsworthy 


items. 


• Develop the profile of key individuals to be called upon regarding issues 


such as Safety and the Environment. 


 


Tasks: 


 


• Establish relations with a local publication  


3.3.2 Residents within the 'local' area    


 


Leaflet distribution should be considered when significant updates to the local 


community, businesses and schools are required.   


 


An annual update will ensure that the company continues to take a proactive 


approach to communication with this important segment. 


 


Annual meeting are held with the local Community Forum, to inform them of the 


Stations activities and progress. The Forums are Chaired by the General 


Manager and Operations Manager and organised by the Business Services 


Manager 


 


Objectives 


 


• Communicate directly, annually with this audience via a newsletter or 


leaflet.   


• Maintain Community Relations Line 


• Organize annual meetings with the Community 


 


Tasks      
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• Establish and Maintain a Community Forum 


• Draw up timetable and topics, including: 


o traffic management and speed awareness 


o management of livestock in the vicinity of the facility 


 


3.3.3 Community Groups 


 


Donations in the catchment area can be made to charitable organisations, civic 


groups, local Government, local organisations and community groups will be 


considered, provided their scheme or project meets the following requirements: 


   


• Must not benefit just one individual 


• The group benefiting broadly resides in the catchment area 


• The organisation or group demonstrates a proportion of matched funding 


• Donations must be used for improvements to Health, Safety and the 


Environment 


• Donations can be up to 250 USD per scheme/project, and not over 1000 


USD per group per year 


 


This scheme is not advertised, requests are received, community groups and 


organisations are aware of our existence.   


 


Objectives 


 


1. Respond quickly and fairly to organisations seeking help and donations.   


2. Keep in touch with projects that have been assisted 


3.3.4 Ornithologists and Environment Groups  


 


Objectives 


 


Evaluate any PR potential with Ornithologists and Environmental Groups 


3.3.5 Civic and Local Government 


 


Communications to this group will be through our Public Relations Officer and 


Business Services Manager. 


 


Objectives 


 







 


Procedure 


Issue: 2 


Ref: DHOM/HUM/005 


Social Management Plan 


Date 24/05/2012 


Page 7 of 9 


Revalidation  


 


• Ensure relevant people and dignitaries have visited and received 


information about the Power Station and met with the management. 


 


Tasks 


• Invite local relevant people to an event at the Power Station.   


• Maintain a database of dignitaries and relevant information 


 


3.3.6 International Civic/Government 


 


It is essential that DHOM at every opportunity shows an approach to integrating 


with the local community for development in Saudi Arabia. This would take the 


form of civic/government dignitaries visiting the site and gaining an insight into 


our approach. 


 


Objectives 


• DHOM to (continue to) develop good relations with visitors. 


 


Tasks 


• Review/develop on site displays focussed on local community issues 


• Invite visitors. 


 


3.3.7 Businesses 


 


Businesses in the catchment area to receive relevant information. This segment 


is treated both as a 'resident' of the area and may also be a potential supplier. 


 


Objectives 


• Communicate annually with this segment. 


• Explore contacts through the Chamber of Commerce  


 


Tasks 


• Maintain a database of companies within the catchment area and 


distribute annual publication. 


• Attend activities organized by the Chamber of Commerce or other 


equivalent organizations 


3.3.8 Schools  


 


Assistance to potential local School Projects are a priority.  


 


Objectives 
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• Locate schools in the vicinity of the Power Station 


• Explore contacts  


 


Tasks 


• Visit schools and explore potential needs 


• Define school projects 


3.3.9 Employees 


 


Objectives 


• Ensure employees are kept informed of major announcements. 


• Ensure employees involvement with all areas of community relations. 


 


Tasks 


• Distribute planned events to employees. 


• Encourage employees to be involved with or become part of the local 


community 


• Investigate other potential employees to become 'authorities' on specific 


subjects within the local community, businesses and schools. 


 


3.3.10 Employees' Families 


 


Involving employees and families are an important way of demonstrating "model 


corporate citizenship". Regular events to continue to be organized.     


 


Tasks 


 


• Hold regular events for Employees and Family 


 


3.3.11 Suppliers 


 


To maintain good communications with main Suppliers, keeping them up to 


date and informing them of any developments. 


 


Local suppliers to receive relevant information 


 


Objectives 


• Distribute relevant information 
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3.3.12 Customers 


 


To maintain good communications with main Customers, keeping them up to 


date and informing them of any developments. 


 


 


We aim to work closely with our customers and target specific identified key 


customers including: 


• SEC 


• ARAMCO 


• NWC 


• DEC 


 


Tasks 


 


Invite key customers to staff events 


 


3.3.13 Sponsorship/Charity Events Undertaken by Employees 


 


Offered to employees who wish to partake in various Charity events throughout 


the year, and to also encourage employees to be proactive in such events.   


 


 


4.0 ATTACHMENT 


 


• Community Liaison Officer contact details 


o Abdulaziz Shamry 


o Title: HR Manager 


o Tel: 00966 555217668 


• Control Room Number: TBD 
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O First issue  15/01/2012 


   


Reference and Definitions 


Reference No. Title 


DHOM/ENV/004   
Non-conformance and Corrective and Preventive Action 
 


DHOM/ENV/005   Environmental Management System Management Review  


 
Compliance Assurance Program Guideline 
 


 


Auditee: individual audited. 
Auditor: audit team member performing the audit. 
Audit Criteria: policies, practices, procedures or other 
requirements against which the auditor compares objective 
evidence about the subject matter. 
Audit Program Leader: individual responsible for maintaining 
the Environmental Audit Program. 
CAR: corrective and preventative action request that identifies 
observed non-conformance. 
Finding: an existing condition supported by objective evidence. 
Non-conformance: the non-fulfilment of specified system 
requirements. 
Objective Evidence: qualitative or quantitative information, 
records, or statements of fact pertaining to the existence and 
implementation of an EMS element which is based on 
measurement or test and which can be verified. 
 


Distribution List 


Department 
Copy 
No. 


Recipient  Department Copy No. Recipient 


Operations  
Manager / Shift 
Charge 
Engineers/Chemist 


    


Maintenance  Manager     
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1.0 PURPOSE 


This procedure defines the mechanism for the planning and implementation of internal 


environmental management system and regulatory compliance audits at the facility. 


2.0 PRINCIPLE 


The scope of this document deals with the auditing of Environment Management system 


at site. 


3.0 PROCEDURE 


3.1 Conducting the Internal EMS Audit 


3.1.1 The Environmental Management Representative or designee shall 


plan, schedule and implement internal environmental management 


system audits.  The audit schedule will be used to identify the 


frequency and location of internal environmental management 


systems audits and will be revised as necessary. Revisions to the 


audit schedule may be based on the results of prior audits. 


3.1.2 Audit frequency will be established on a priority basis, taking into 


account previous audit results and the relative importance of the area 


or department, and will not be less than once per year for each 


location.  


3.1.3 Competent audit teams shall perform internal environmental audits. 


3.1.3.1 At least one member of the team shall be competent in the 


environmental auditing process through either training and/or 


experience. 


3.1.3.2 All members of the audit team shall have an awareness and 


understanding of the facility’s environmental management 


system by virtue of formal and inform training. 


 


3.1.4 Audit scope and criteria will be established for each area or 


department prior to each audit.  Audit criteria may be documented by 


the audit team in an Audit Checklist and the checklist used during the 


audits. 


3.1.5 During the audit, the audit team will record audit information, such as: 


items checked, individuals interviewed, any concerns identified and 


any corrective or preventative actions completed during the audit. The 


audit team shall promptly notify the Environmental Management 


Representative or designee of any possible regulatory non-
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compliance.  Upon verification of non-compliance, the Environmental 


Management Representative shall notify facility management. 


3.1.6 Upon completion of the internal audit, the audit team will review their 


findings with the auditee and responsible and accountable area or 


department representative. The team will then indicate a CAR 


(Corrective Action Request) for each finding of non-conformance 


(Note: a non-compliance is a non-conformance) using the Corrective 


Action Request. 


3.1.7 The Environmental Management Representative or designee will track 


the status for all outstanding CAR’s using the Internal Environmental 


Audit Summary Report (see also DHOM/ENV/004). 


3.1.8 The responsible and accountable area or department representative is 


to identify the route cause of the non-conformance (where applicable), 


corrective and preventative actions to be undertaken, and the dates by 


which these actions will be completed. This information will be 


documented on the original CAR and the CAR sent to the applicable 


area or department manager.  A copy of the CAR will also be provided 


to the Environmental Management Representative or designee within 


the time frame established during the audit review meeting. 


3.1.9 Upon completion of the corrective and preventative actions, the area 


or department manager will acknowledge completion of these actions 


by signing the original CAR and returning it to the Environmental 


Management Representative or designee. 


3.1.10 Corrective and preventative actions will be verified during the next 


internal audit or the area or department manager may contact the 


Environmental Management Representative to schedule verification of 


actions prior to the next audit. 


3.1.11 When full conformance is determined or corrective and preventative 


actions accepted, the audit team leader will sign the original CAR and 


return it to the Environmental Management Representative or 


designee for closure and filing. 


3.1.12 At least annually, the Environmental Management Representative or 


designee will summarize system audit results with facility 


management as specified in DHOM/ENV/005. 


 


 







 


PROCEDURE 


Issue: O 


Ref: DHOM/ENV/003 


ENVIRONMENTAL MANAGEMENT 
SYSTEM AND REGULATORY 


COMPLIANCE AUDITS 


Date 15/01/2012 


Page 5 of 6 


Revalidation  


 


3.2 Conducting the Compliance Assessment Audit 


3.2.1 The EMR or designee is responsible for planning, scheduling and 


implementing internal environmental regulatory compliance 


assessment audits, including the identification of required resources. 


3.2.2 The EMR or designee develops and maintains the environmental 


compliance assurance program and issues program support 


documents, based on company environmental compliance assurance 


guidelines, where available. 


3.2.3 During a compliance assessment audit, assessment team members 


will record information, such as: items checked, individuals 


interviewed, and any possible regulatory non-compliance issues.  The 


assessment team shall promptly notify the Environmental 


Management Representative or designee of any possible regulatory 


non-compliance.  Upon verification of non-compliance, the 


Environmental Management Representative shall notify facility 


management. 


3.2.4 The assessment team reviews possible regulatory non-compliance 


issues with the responsible and accountable area or department 


representative.  The team also prepares a CAR identifying the issues, 


corrective and preventative actions required, and the individuals 


responsible for completion of these actions by signing the original 


CAR and returning it to the EMR or designee. 


3.2.5 Upon completion of the corrective and preventative actions, the area 


or department manager will acknowledge completion of these actions 


by signing the original CAR and returning it to the EMR or designee. 


3.2.6 Corrective and preventative actions will be verified in a timely manner 


by a member of the assessment team.  When full compliance is 


determined or corrective and preventative action accepted, the 


assessment team member will sign the original CAR and return it to 


the EMR or designee for closure and filing. 


3.2.7 Each calendar quarter, the EMR or designee will present a summary 


of open CAR’s that are based on regulatory non-compliance to facility 


management for review. 


3.2.8 The results of the audit will be reported to internal auditors and 


General Manager or designee. 
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3.3 General Rules 


3.3.1 Records, including CAR’s relating to potential or actual non-


compliance issues will be treated as confidential and will be kept 


separate from those relating to internal EMS audits. 


3.3.2 Potential non-conformance issues (Note: a non-compliance is a non-


conformance) must receive prompt attention and timely corrective and 


preventative action.  


3.3.3 All Audit results, Environmental Management Systems and 


Compliance audits shall be reported to DHOM Top Management, be 


part of Management Review Meeting agenda. 


3.3.4 All audit records shall be marked “Environmental Audit Report: 


Privileged Documents” and distributed to individuals with a need to 


know their contents in order to assess, respond to or remedy a 


potential or actual non-conformance. 


 


4.0 NOTIFICATIONS AND RECORDS 
 


General Manager and Operations Manager will be responsible for management/handling 


of notification requirements to concerned parties. This record will be kept at least for 3 


years. 


 
5.0 VALIDITY 


 


  This procedure will be reviewed at least once in two years.  


6.0 ATTACHMENT 
 
None 
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1.0 PURPOSE 
 


It is recognised by the Company that it is in the Company’s and the Third party’s 


interest that disagreements affecting third parties should be dealt with effectively and 


speedily and as closely as possible to the point of origin, in an atmosphere of mutual 


trust and confidence. It is intended that most issues will be resolved informally 


between third parties and the Company. Third partys who have raised grievances will 


be treated fairly at all times before, during and after the conclusion of the grievance 


hearing(s).  


 


It is recognised however, that this may not always be possible. The following 


Grievance Procedure is therefore available to third partys for the formal resolution of 


disagreements.  


 


2.0 SCOPE 


 


This document is applicable to grievances by external parties, other than Dhuruma 


O&M Company employees 


 


3.0 REFERENCES 


 


Kingdom of Saudi Arabia labour law for private sector 


 


 


4.0  RESPONSIBILITIES 


 


4.1  Business Services Manager: 


 


a) Ensure that all cases of grievances are dealt/discussed in the presence of 


Business Services Manager  or his delegate at stage 1 onwards 


 


b) Ensure records are kept of all grievances at the formal stages 


 


c) Review the procedure regularly to ensure it remains current and appropriate 
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4.2 Managers:  


 


a) Ensure that the third party grievance has been discussed with their respective 


manager or Director 


 


b) Ensure that all grievances are appropriately and thoroughly investigated  


 


c) Seek advice when in doubt 


 


c) Inform Business Services Manager about the whole situation. 


 


 


5.0 PROCEDURE 


 


5.1 Informal Stage 


 


If a third party has a grievance related to the company it will be communicated to the 


HR Manager, which acts as Community Liaison Officer. The HR Manager will discuss 


with the third party in coordination with the Business Services Manager in order to 


solve the matter informally. 


 


5.2 Stage 1 


 


In case the matter has not been resolved satisfactorily through informal discussions, 


the Community Liaison Officer should ask the third party to address the grievance in 


writing to the Business Services Manager. He will receive a reply within five working 


days and a meeting will be arranged. The third party, any relevant witnesses, the 


Community Liaison Officer and the Business Services Manager will attend the 


meeting. The Business Services Manager will give a response within five working 


days of the meeting and will inform the third party of the appeals procedure. 


 


5.3 Stage 2 


 


If the matter is not resolved to satisfaction, the third party should put the grievance in 


writing to a General Manager. He will receive a reply within seven working days and 


a meeting will be arranged. The constitution of the meeting will be as in Stage 1 


except that the General Manager or Business Services Manager or an authorised 


deputy will replace the senior manager. The General Manager or Business Services 
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Manager /deputy will give a decision within five working days of the meeting. This 


decision will be final. 


 


6.0 INVESTIGATION 


 


The organisation is committed to ensuring that all grievances are fully investigated. 


This may entail carrying out interviews with the third party concerned and third 


parties such as witnesses, colleagues and managers, as well as analysing written 


records and information. The investigation report will be made available to all the 


parties concerned. Where necessary, the identity of witnesses will be kept 


confidential. 


 


7.0  NOTES 


 


a. The third party may raise a complaint directly with a General Manager if it: 


 


i. concerns the Business Services Manager 


ii. is of too personal or sensitive a nature to raise with the Business Services 


Manager 


 


 


b. A member of the business services department will attend all formal grievance 


hearings in order to take notes, ask clarifying questions, provide advice on the 


procedure and ensure the meeting is conducted fairly. 


 


c. Outcomes of formal grievance hearings will be confirmed to the third party in 


writing. 


 


d. Thus, complaints concerning discrimination, bullying or harassment may be 


raised directly with a General Manager. This may be done informally or formally, 


i.e. at Stage 2 of the procedure.  


 


e. If the complaint concerns an alleged wrongdoing or criminal offence by persons 


within the organisation, the third party should raise it immediately with a General 


Manager, i.e. at Stage 2 of the procedure.  
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f. The grievance procedure should not be used for appeals against disciplinary 


decisions, as that is the purpose of the disciplinary appeals procedure. If, 


however, the third party has a complaint against the behaviour of a manager 


during the course of a disciplinary case, he may raise it as a grievance with a 


General Manager. If necessary, the disciplinary procedure may be suspended for 


a short period until the grievance can be considered. 


 


g. Every effort will be made to ensure that third parties are encouraged to raise 


grievances and will not suffer any detriment from so doing. However, he should 


note that if his grievance is found to be malicious or to have been made in bad 


faith, then the Company reserves the right to proceed with legal steps. 


 


h. The timescales listed above will be adhered to wherever possible. However, 


where there are good reasons, e.g. the need for further investigation or the lack 


of availability of witnesses or companions, each party can request that the other 


agrees to an extension of the permitted timescale. 


 


i. Dhuruma O&M Company reserves the right to seek assistance from external 


facilitators at any stage in the grievance procedure, in the interest of seeking a 


satisfactory outcome for all concerned. 


 


j. This procedure is for guidance only 


 


 


8.0 Appendix 1 – guidelines for managers 







 


Procedure 


Issue: 01 


Ref:  


Third Party Grievance 


Date 24/05/2012 


Page 7 of 8 


Revalidation  


 


 


Printed on 24 May 2012, DO NOT use this document after 7 days of print date 


 


APPENDIX 1 


 


THE GRIEVANCE INTERVIEW – GUIDELINES FOR MANAGERS 


 


BEFORE 


 


• Ensure that you are familiar with the grievance procedure and what happens 


should you fail to resolve the grievance at this stage. 


• Request that the third party (or companion, if applicable) provide full details of the 


grievance, in writing. 


• Carry out a full investigation. Seek to establish the facts, e.g. dates, times, 


places, witnesses. 


• Request details of the nature of any prior discussions from appropriate 


managers. 


• Question other parties relevant to the grievance. 


• Consider any information pertinent to the issue raised, e.g. policies and 


procedures, statistical information, custom and practice, notes of interviews, 


written statements, personal records, employment legislation, codes of practice. 


• Inform the third party, in writing, of the subject matter, time, date, location and 


nature of the interview and the right to be accompanied. 


• If the third party is disabled or English is not their first language, check whether 


any special arrangements will be needed at any time during the procedure, e.g. 


access facilities, a reader or interpreter. 


• Check whether a companion and any witnesses (for either party) will be present 


and arrange for their release from duties, if applicable. Be prepared to agree a 


postponement to the interview should key individuals be unavailable. 


• Arrange a suitable venue for the interview, i.e. a quiet place free from 


interruptions, and allow sufficient time in your diary. 


• Ensure that the meeting will be properly constituted, according to the procedure. 


 


DURING 


 


• Convene the grievance interview. 
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• Listen objectively to the third party’s complaint. 


• Regardless of the eventual outcome of the grievance, thank the third party for 


bringing the matter to your attention. 


• Hear witness evidence and allow for examination and cross-examination, as 


appropriate, by both sides. Consider any documentation provided by the third 


party. 


• Be prepared to answer questions/explain current practices, etc. 


• Seek clarification of the key issues, including any solutions sought. Summarise 


your understanding throughout the interview. 


• Arrange for comprehensive notes to be taken. 


• Allow time for the third party to confer in private with his or her companion at any 


point in the proceedings. 


• Adjourn the interview to allow consideration of the points raised and the 


circumstances. If the case is particularly complex or further investigations are 


necessary, request and agree an extension to the time allowed before a 


response is expected.  


• Consider the appropriate action to be taken, if any, bearing in mind any relevant 


procedures and possible repercussions. 


• Reconvene and inform the third party of your decision, giving your reasons and 


seeking agreement, if possible. If an immediate recommendation cannot be 


given, ensure that it is communicated to both parties within the appropriate 


timescale and is confirmed in writing. 


• If a mutually acceptable agreement has not been/is not likely to be reached, 


inform the third party of his or her right to appeal to the next stage and the 


procedure for so doing, if the procedure has not been exhausted. 


 


AFTERWARDS 


 


• Record the results and write up the notes of the interview. Arrange for 


confirmation of the decision to be sent to the third party and companion. In the 


interests of good third party relations and, bearing in mind data protection 


provisions, you may wish to publicise the resultant changes to all workers. 


• Monitor the situation by, for example, maintaining informal contact with the third 


party or arranging a formal review meeting (whichever is the more appropriate). 


• Evaluate the success or otherwise of any actions that have been taken as a 


result of the grievance being raised. 


 


[Adapted from JACKSON T. (2000) Handling Grievances. London, CIPD. pp69–72.] 
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1.0 PURPOSE 


 


This procedure defines the responsibilities and process for identifying and 


investigating non-conformances with the facility’s environmental management system, 


for taking action to mitigate any negative impacts caused, and for applying corrective 


and preventive actions. 


 


2.0 PRINCIPLE 


The scope of this document is to avoid any negative impacts to the environment. 


 


3.0 PROCEDURE 


3.1 Where non-conformances or non-compliances are identified through the 


environmental audit process, the responsible and accountable area or 


department representative, department manager, audit team member or 


EMR, as specified in DHOM/ENV/003 , is responsible for:  


a) Identifying non-conformities and taking actions for dealing with their 


environmental impacts  


b) Identifying the root cause(s) of non-conformances or non-compliances 


c) Identifying appropriate corrective and preventive actions (including modifying 


or creating environmental procedures and work practices) 


d) Planning, recording and implementing corrective and preventive actions 


e) Verifying the close-out and effectiveness of corrective and preventive  actions 


 


3.2 Gathering and identification of all sources of information for potential non-


conformity. 


 


a) Identification of Environmental Aspects/Impacts activity by all 


processes 


b) Internal Audit Management System and Compliance Audit 


c) Activity such as Feasibility study, expansions and other 


activities that might be consider as source for potential non-


conformity. 
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d) Customer recommendation or observation 


 


  Note:Implementation of Environmental Management System (EMS) is a must. 


3.3 Where non-conformances are identified outside the environmental audit 


process, the General Manager or designee will generate a CAR, as 


appropriate, in accordance with DHOM/ENV/003. The affected area or 


designee is responsible for: 


     


a) Identifying the root cause(s) of these non-conformances 


b) Identifying appropriate corrective and preventive actions (including modifying 


or creating environmental procedures and work practices) 


c) Planning and implementing corrective and preventive actions 


d) Verifying the close-out and effectiveness of corrective and preventative 


actions within 3 months. 


 


  The General Manager or designee will verify proper implementation of corrective 


and preventive actions. 


 


3.4 Where non-compliances are identified outside the environmental audit 


process, the EMR or designee will generate a CAR, as appropriate. The CAR 


will then be addressed as specified in DHOM/ENV/003. 


 


3.5 General Rules 


3.5.1 All incidents, accidents, spills, releases and emergencies shall be 


dealt through environmental procedure DHOM/ENV/006 (Emergency 


Preparedness and Response). 


3.5.2 A corrective and preventive action request (CAR) shall be used for 


recording non-conformances (Note: a non-compliance is a non-


conformance) and corrective and preventative actions as indicate in 


DHOM/ENV/003. 


3.5.3 Action Plans may be used where appropriate for planning, scheduling 


and managing corrective and preventive actions. 


3.5.4 Environmental procedures (EMS-Ps), environmental work practices 


(EMS-WIs) and /or training programs shall be modified and/or created 
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where necessary to establish adequate controls for avoiding repetition 


of non-conformances and non-compliances.  


3.5.5 Actions taken shall be appropriate to the magnitude of the problems 


and the environmental impacts encountered. 


3.5.6 Actions taken shall ensure that any necessary changes are made to 


the environmental management system documentation. 


 


4.0 NOTIFICATIONS AND RECORDS 


General Manager and Operations Manager will be responsible for 


management/handling of notification requirements to concerned parties. This record 


will be kept at least for 3 years. 


 


5.0 VALIDITY 


 


This procedure will be reviewed at least once in two years.  


 


6.0 ATTACHMENT 


 


 None 
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1.0 PURPOSE 


 


This procedure defines the process for the periodic review and evaluation of the 
facility’s environmental management system by the Facility/Plant Management 
Team, to ensure its continuing suitability, adequacy and effectiveness. 


 


2.0 PRINCIPLE 


The scope of this document is to reviewing of Environment Management System for 
future effectiveness.  


 


3.0 PROCEDURE 


 


3.1 The General Manager and Plant Management Team shall conduct a review of 
the environmental management system at least once each year. 


   


3.2 Management review meetings shall be scheduled in advance by the 
Environmental Management Representative and an agenda should be issued 
to ensure appropriate preparation and attendance. 


   


3.3 The meeting shall review all applicable components of the environmental 
management system. The Environmental Management Representative shall 
present information for review and concurrence, which may include input from 
but not be limited to: 


 


a) Environmental Policy 


b) Environmental Aspects 


c) Objectives & Targets and Programs 


d) Legal and Other Requirements 


e) Training, Awareness and Competence 


f) Operational Control 


g) Emergency Preparedness and Response 


h) Monitoring and Measurement 


i) Non-conformance and Corrective and Preventative Actions 


j) Environmental System and Compliance Audits and follow up 


k) Communication from interested partied 


l) Environmental performance 
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m) Changes to circumstances, including developments in legal and other 


requirements related to its environmental aspects 


n) Recommendations for improvement 


o) Follow up action on Management Review 


 


3.4 The General Manager and CFT Team shall review and confirm the continual 
suitability, adequacy and effectiveness of the environmental policy, 
environmental objectives and targets, environmental management programs 
and compliance. . 


 


3.5 The Environmental Management Representative or designee will publish and 
maintain meeting minutes identifying issues discussed and corrective and 
preventive actions to be taken.  Required actions will be assigned to relevant 
persons. . 


 


3.6 Outputs from the review in support of continual improvement include: 


 


3.6.1 Changes to the EMS 


3.6.2 Modifications to objectives and targets 


 


3.7 All recommendations will be responded to in a timely manner. 


 


3.8 Reporting to management on performance review on recommendations for 
further improvement. 


 


4.0 NOTIFICATIONS AND RECORDS 


EMR will be responsible for management/handling of notification requirements to 
concerned parties. This record will be kept at least for 3 years. 


 


5.0 VALIDITY 


 


This procedure will be reviewed at least once in two years.  


 


6.0 ATTACHMENT 


None 
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environmental releases that require an emergency response. 
Emergency Response: actions taken by personnel outside of 
the immediate work area to address an environmental incident. 
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1.0 PURPOSE 
 


This procedure defines the framework for identifying potential emergency situations 


and potential accidents, involving significant environmental aspects, and how to 


respond to these. 


2.0 PRINCIPLE 
 
The scope of this document is to identify potential environmental threats and possible 


response.  


 
3.0 PROCEDURE 
 
3.1 Potential environmental emergencies situations and accidents likely to occur at the 


facility shall be identified semi-annually by the Cross Functional Team or any 
designated person and documented according to DHOM/ENV/002 and 
DHOM/ENV/006. 


 
3.2 The organization will respond to all actual emergencies and accidents and prevent or 


mitigate associated adverse environmental impacts. 
 
3.3 Methods to respond to, mitigate and prevent environmental emergencies shall be 


established and maintained at the facility by the Cross Functional Team or any 
designated person to the following Types of Emergency as minimum; 


 


1. Fire 
2. Explosion 
3. Chemical Spill 
4. Oil Spill 
5. Gas /  Fuel Leaks 
6. Hazardous material stores 
7. Electrical safety 


 


3.4 Roles and responsibilities for communications within the facility and for obtaining 
outside support services shall be established and maintained at the facility via the 
emergency plans. 


 
3.5 Environmental emergency methods and communications will be tested at least 


annually. The Cross Functional Team or any designated person shall maintain 
records of these tests.  Methods to respond to, mitigate and prevent environmental 
emergencies shall be amended as required based on the results of these tests. 


 


3.6 Following an environmental emergency, the cause of the emergency and 
corresponding emergency methods shall be reviewed. Corrective/preventative 
actions will be identified and undertaken by implementing DHOM/ENV/004. Methods 
to respond to, mitigate and prevent releases that arise as a consequence of an 
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environmental emergency shall be amended as required and the EMR or 
Environmental Coordinator will be notified. 


 
3.7 Where applicable, regulatory agencies shall be notified by the Environmental 


Coordinator of environmental incidents consistent with DHOM/ENV/010. 
 
3.8 General Rules: 


 


3.8.1 All emergency response activities are to be conducted within 
boundaries of training levels, appropriate procedures, and 
governmental regulations. 
 


3.8.2 The General Manager shall designate an emergency response 
coordinator. 


 
4. NOTIFICATIONS AND RECORDS 


EMR will be responsible for management/handling of notification requirements to 


concerned parties. This record will be kept at least for 3 years. 


 


5. VALIDITY 


This procedure will be reviewed at least once in two years. 


 


6. ATTACHMENT 


None 
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ISO 14001 ensures our EMS is world class ! 


Write what you do Do what you write 
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    Environmental Policy 


 


V. Management Review 
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III. Implementation 
 
6. Structure & Responsibility 
7. Training, Awareness, 
Competence 
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9. EMS Documentation 
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11. Operational Control 
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 Action 
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      Action 
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Environmental policy at Dhurom  
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EMS policy at Dhurom  


Comply with all applicable environmental regulations and see 


effective working relationships with appropriate agencies 


 


Implement management systems for environmental 


performance and seek external accreditation to demonstrate 


compliance wherever we can 


 


Include action plans and measurable environmental targets in 


our business plans and in personal incentive arrangements at 


all location levels 
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EMS policy at Dhurom  


Seek input from and work constructively with our employees, 


neighbors, regulators and those who work with us by ensuring 


that we discuss matters in a transparent way and maintain 


relationships at various levels 


 


Use natural resources efficiently and in a more suitable way 


through integrating environmental, social and economic 


factors into business decisions, goals and objectives whenever 


is practical 


 


Report our performance honestly and openly 
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Environmental Aspects and Impacts 


Environmental 


Aspect 


Environmental Permit 


Environmental 


Impact 


*
Severity


(Impact) 


*
Probability 


(Aspect)


*
Effect of 


Change to 


Activity / 


Product / 


Service


Cost of 


Changing 


Activity / 


Product / 


Service


*
Concern of 


Interested 


Parties


*
Effect to 


Public 


Image


1
Withdawal of Chemicals 


from Stores


Chemical Spillage, 


releases to land
Land Pollution 3 0 1 0 0 0 0 0 4 Not Significant


2


Transfer from Stores to 


site of Hazardous 


chemicals


Chemical Spillage, 


releases to land
Land Pollution 4 4 2 3 0 0 1 1 15 Significant


3
Transfer of Chemicals 


from Stores to site


Chemical Fumes, 


releases to Air
Air Pollution 2 2 2 2 0 0 1 1 10 Not Significant


4
Chemical Make up at 


site


Chemical Spillage, 


releases to water
Water Pollution 0 0 1 2 0 0 3 1 7 Not Significant


5
Chemical Make up at 


site


Chemical Fumes, 


releases to Air
Air Pollution 2 1 2 3 0 0 2 2 12 Significant


6 Chemical Bags Waste Generation Landfill 4 2 4 3 0 0 4 2 19 Significant


7 Use of Ammonia
Ammoia Fumes, releases 


to Air
Air Pollution 2 2 3 2 0 0 3 1 13 Significant


No. Activity Aspect Impact


Environmental Concern Business Concern


Grand


 (Total)


Assessment


(Signif icant /


 Not Signif icant)


Value of 


Existing 


Control


NORMAL OPERATING CONDITIONS


Applicable Legal & 


other Reqt's. 


(Compliance Level)


PROCESS/AREA : Handling of Chemicals (Chemical Store/Sections)
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Environmental Objectives, Targets and 


Management Program 


Environmental 


Management 


Program 


Environmental 


Objective 


Environmental 


Target 


How to investigate / study / control / 


Maintain / Improve each Significant 


Environmental Aspect 


When we are going to achieve the 


objective 


Who is responsible for achieving the 


target. 
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EMS reporting hierarchy 


GM 


OM 


Environmental 


Officer 


Employees 


Overall direction of the EMS 


Responsibilities 


Implementation of the EMS 


Creates environmental awareness 


 


Holds environmental procedures 


and documentation 


Carry out day to day environmental activities as 


part of O&M duties  
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Cross Functional Team 


Document 


Control 


GM 


Environmental 


Officer 


H&S Manager 


 Identifies / Reviews 


Environmental Aspects 


 Develops Environmental 


Objectives and Targets 


 Establishes / reviews 


Environmental Management 


Program 


Operations 


Mgr 


Maintenance 


Mgr 
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Competence, Training and Awareness 


Competence 
All persons that have the potential to cause 


significant environmental impacts should be 


competent through education 


Training 
Environmental training plan to be made 


Training to be documented 


Awareness Internal / external communication   


Cross Functional Team ensures 


(according to the procedures): 
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Documentation, Operation control and Emergency 


Preparedness / response 


Documentation Document control, where documents 


located and when they are reviewed 


Operation Control 
Defines mechanisms for establishment, 


implementation and maintenance of the EMS 


 


Emergency 


preparedness and 


control 


Emergency methods are reviewed and 


implemented 


Cross Functional Team ensures 


(according to the procedures): 
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Monitoring, Evaluation of Compliance, non-


conformance and Preventive / Corrective actions  


Monitoring Monitoring of environmental KPI’s 


Evaluation of 


compliance 


Periodic review of evaluating compliance 


with applicable legal requirements 


 


Non-conformance and 


Preventive / 


Corrective actions 


Defining responsibility and authority for 


handling and investigating non-conformance 


Cross Functional Team ensures 


(according to the procedures): 







14 


Records, EMS audit 


Records Records are maintained to demonstrate 


conformity with EMS 


EMS audit Periodic audits are conducted 


 


Management Review Yearly review of EMS 


Cross Functional Team ensures 


(according to the procedures): 







