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6. Industrial Inspection 

The inspection of the fabricated metal products industry will follow the procedures described in the General Inspection Manual, GIM (EPAP, 2002). This chapter presents a summary of the inspection process regarding the purpose and scope of various types of inspection, and the proposed inspection procedure for the Fabricated Metal Products Industry. 

The overall purpose of inspections is to enforce environmental laws. Table (11) lists the various types of inspections and the objectives that have to be fulfilled for each type.

Table (11) The Different Types of Inspections and their Objectives

	Inspection type
	Objectives

	Site Inspection

	1. Comprehensive 
	Evaluate compliance status regarding all aspects of Law 4

	2. Specific 
	Evaluate compliance status regarding some aspects of Law 4 (usually complaint driven)

Review special conditions set by EEAA in EIA studies.

Investigate complaints

	3. Follow-up 
	Check environmental register and implementation of compliance measures

	Inspection campaign
	

	1. Geographic
	Check pollution sources to specific receiving media

Check pollution sources from facilities in a specific area

	2. Sector specific
	Check aspects relevant to specific sector


As evident from the above table, comprehensive inspection deals with all aspects of environmental laws and therefore is considered in this manual. Other inspection types can be tailored accordingly.

Developing an inspection strategy and quarterly and/or monthly plans are the responsibility of the inspectorate management. Developing site-specific inspection plans for carrying out the scope of work that fulfills inspection objectives is the responsibility of the inspection team.  Planning for inspections is presented in more detail in the General Inspection Manual, GIM (EPAP-2002). 

7. Inspection Planning at the Inspectorate Level

The responsibilities of the inspectorate management regarding the specific inspection are to state clearly, in writing, the type of inspection and related objectives as well as the time schedule necessary to carry out inspection.  The inspectorate management is also responsible for providing preliminary information about the facility, inspection tools, and logistics.

7.1 Activities Characteristic to the Fabricated Metal Products Industry

Taking the comprehensive inspection as an example, the objectives stated in Table (11) dictate the activities required for covering all aspects of compliance with environmental laws and regulations. The required personnel, equipment and logistics are determined accordingly. 

	Note to inspectorate management:
Usually small and medium size facilities cannot afford the cost of treatment. Repeated inspections and fines would not solve the problem. Inspectorate management should have a clear plan on how to proceed with these facilities.


7.2 Providing Information About the Facility

Chapters (2-5) present the technical aspects regarding the industry, its pollution sources and relevant environmental laws. Information regarding compliance history related to other inspecting parties (irrigation inspectors, occupational health inspectors, etc.) can be helpful in anticipating potential violations and preparing necessary equipment. Compliance action plans, Environmental Impact Assessment (EIA) studies and IPIS data bases are also important sources of information. 

Other sources of information can be found on the Internet at the following sites:

http://www.eippcb.jrc.es/pages/FActivities.htm; 

http://www.epa.gov/oeca/sector; 

7.3 Providing Resources

The required personnel, tools and equipment depend on the size of the facility to be inspected. The inspection team leaders, in coordination with the inspectorate management, are responsible for assessing the inspection needs. The number of inspectors required depends on the size of the facility and the planned activities. Usually the team members are split and assigned different tasks during the field visit to allow the required activities to be performed in parallel. Each task is rotated among the inspectors to diversify their experience.  

	Small facilities
	Small fabricated-metal facilities will probably be workshops producing few items with the same type of metal and using the same operation. Such as the production of cast iron items.  Painting of metal parts can also be performed in small facilities. Auto body parts are surface-finished and painted in small facilities. Most of the service units described in section (2.3.) will not be present.  

Due to the large number of these small facilities, it is recommended to plan inspection campaigns in specific geographic areas and for a specific operation, such as painting of car body parts. The major pollution problem will be identified beforehand and the process well defined to the inspectors. This will probably make better use of human and financial resources. Each production operation will generate the associated pollutants presented in section 2. The inspectors will determine the type of receiving body and its related pollutant limits as set by environmental laws and regulations, check the pollutants concentrations, review the licenses, establish the violation if any, and prepare the legal report. 

 

	Medium size facilities
	These facilities could have a number of production operations or specialize in one or two products with medium production capacity.  Inspection of these facilities will be similar to inspection of large facilities using a smaller inspection team depending on the number of production operations and service units. 



	Large facilities
	Large facilities will typically have many production operations with large production capacity.  But a large fabricated metal facility can also produce one item through one process. A large facility in Cairo is producing iron pipes for iron sheets by cutting, bending and welding. These pipes are sold to plants fabricating metallic furniture, or assembling metallic products (air conditioners, refrigerators, ..). The number of affected media depends on the type of process. Some processes do not generate wastewater as shown in chapter 2.

Planning for the comprehensive multi-media inspection will require several inspectors, sampling equipment to provide proper samples for analysis as well as measuring devices.  A lab technician will also be needed.  The inspectorate management will provide the inspection checklist presented in Annex 1 but they should be tailored to the inspected facility. 


8. Preparation for Field Inspection (Inspection Team)

As presented in the General Inspection manual, GIM (EPAP-2002), tasks necessary for preparation for field inspection, are:

· Gathering information about the specific facility to be inspected

· Preparing of the inspection plan 

· Preparing the checklists and other inspection tools.

This manual presents the case of a comprehensive multimedia site-inspection of a large dairy facility since it represents the highest level of inspection complexity.  Tasks for carrying out less complicated inspections can be easily deduced. 

8.1 Gathering and Reviewing Information

The inspection team should review the general information prepared for the fabricated metal products industry (chapters 2-5) and then check - if possible - what production operations and service units are present at the targeted facility.  In addition to the required information listed in Annex (C) of the General Inspection Manual, GIM (EPAP-2002), it is important at this stage to determine the following:

· The type of receiving body for the industrial wastewater and review relevant Egyptian laws (Chapter 4). 

· The scope of inspection and related activities based on the type and objectives of inspection required by the inspectorate management.

· The potential pollution hazard, as addressed in section 2.4, and accordingly, defines measurement and analyses needs.  

· The characteristics of the dairy industry as presented in section 2.5, and their implications on the inspection process of the targeted facility.

8.2 Preparation of the Inspection Plan

An example of an inspection plan is included in Annex (E) of the General Inspection Manual, GIM (EPAP-2002).  The plan should take into account the following:

· For large dairy facilities, the inspection team could be divided into smaller groups.  Each group will be responsible for inspecting a number of production lines and service units. 

· At the beginning of the field visit, the inspection team should check the environmental register for completeness using the checklist provided in Annex (G) of the General Inspection Manual, GIM (EPAP-2002).

· At the end of the field visit, the information included in the environmental register should be checked based on the field visit observations. If not confident with measurements and analyses results, the inspector should make his own.

	Notes to inspector:

· When the final effluent is expected to be in violation of environmental laws, sampling should be planned.

· Because of possible shock loads a grab sample at the time of discharge should be performed. If grab samples are taken when no shock load is discharged the results will not reflect the actual pollutants loads.  

·    Make sure that the polluting production lines are in operation since some factory management resort to halting the polluting lines during the inspection.  


8.3 Preparation of the Required Checklists

The checklist for the fabricated metal products industry is presented in Annex (1) of this manual.  The checklist has been prepared in such a way that it starts with general information about the facility and its operation.  Separate checklists are then filled for each production line/service unit independently for relevant environmental aspects and media. The inspection team will compile the checklists relevant to existing production lines and service units in the targeted facility. 

The development of the checklists goes through the following steps:

· Draw the block flow diagrams for the production operations with their pollution sources. 

· Identify the areas of possible non-compliance and the parameters that need checking. For example, noise should be checked near machinery’s and temperature and light intensity in casting operations.

· Identify what to observe, ask and/or estimate that can convey information about pollutants. For example:

· The type of working and cutting oil  will determine the type of VOC to be checked in air.  

· Oily effluents from production processes or oily cooling water indicates the contamination of the plant effluent with oil, 

	Note to inspector: 

Law 4 does not specify standards for effluent from production lines but only for final disposal points. However, effluent quality from production operations is an important indicator of the final discharge quality.


8.4 Legal Aspects

As evident from chapter 2, a large facility is expected to be in violation of several environmental laws, specifically with respect to workplace air quality if no pollution abatement measures are implemented.  The inspection team should be prepared for legally establishing such a violation.

	Note to inspector:

Information about the nature and cause of the violation must be well documented and the evidence sound. The case could be contested in court and the inspector will be asked to defend his technical judgment.


9. Performing the Field Inspection

9.1 Starting the Field Visit

The General Inspection Manual, GIM (EPAP-2002) describes the procedures involved for entering an industrial facility.  The inspector’s attitude and behavior are very important from the start and will dictate the factory’s personnel response to the inspection tasks. 

	Note to inspector:

· Check the results of effluent analyses, time and place of sampling. If suspicious make your own analyses.

· Get a sketch of the factory layout with sewer lines and final disposal points.


9.2 Proceeding With the Field Visit

Information gathered during the facility tour is dependent on interviews of facility personnel and visual observation. Annex (H) of the General Inspection Manual, GIM (EPAP-2002) presents some useful interviewing techniques.

Using the facility layout, start by checking the final disposal points and the various plants and/or service units connected to each point.  This will determine where and how to take the effluent samples.  Visual observations about the condition of the sewer manholes should be recorded. In some facilities the discharge to the receiving body is performed through a bayara (cesspit), septic tanks or holding tanks. If the holding tanks are not properly lined, underground water contamination could occur.

	Note to inspectors:

Cesspits, septic tanks and holding tanks are a form of pre-treatment that generates settled sludge. Check:

· The presence of accumulated sludge and related hygienic conditions 

· The disposal of the sludge


Inspection of the production operations should start with the feeding of raw materials and end with the product packaging and storage.  

	Production operations



	Metal Shaping

	Casting
	- How is heating performed? If the fuel combustion is the source of heat, check the type of fuel, flue gas composition and chimney specifications.

- Check lube oil replacement schedule for machinery.

- Check the disposal of spent lube oil.

- Notice the presence of oil in spent cooling water effluent.

- Record the cooling water flow rate, if available (it is a good indication of effluent quantity).

- Measure the temperature and humidity.

- If you smell any organic odour, check the presence of VOC emissions during casting, it may be due to coating of the mold?

- What happens to solid waste generated during casting?

- Check the presence of iron oxides in wastewater stream.

- Check noise intensity. 

- Is cooling water recycled?



	Shearing 
	· What types of metal working fluids are in use (oil-water emulsions or synthetic emulsions)?

· Check the use of acids and alkalis in this stage.

· Notice the scales, metal chips, solvent still bottom wastes and sludge. What is the disposal method of this solid waste

· Is the scrap metal reintroduced into the process as a feedstock or disposed of?

· Measure noise.



	Forming Operations
	- Are there any solvents applied to metal and machinery that results in air emissions?

- Check the solid wastes such as metals and solvent residues generated during this stage.

- Track the scrap metal and the metal working fluids since they may be regulated as hazardous wastes.

- Check lube oil replacement schedule for machinery.

- Check the disposal of spent lube oil.

- Check for noise.



	Machining
	- Check lube oil replacement schedule for machinery.

- Check the disposal of spent lube oil.

· What happens to solid wastes produced from drilling, sawing, grinding…etc.?

· Measure TSP (total suspended particles) in air.

· Measure noise; are there any procedures for hearing protection?



	Surface Preparation 

	Degreasing
	· Check for the use of hazardous materials

· What is the type of degreasing technique applied (organic solvent-base or water-base)?

· If organic solvents are used check whether it is a halogen based solvent. Non-chlorinated solvents are preferred. 

· If alkaline degreasing is used what is the alkalis used?

· If petroleum based (white spirit, thinner, mineral turpentine) is used check for fire protection plan because these materials are flammable

· Check the presence of VOC emissions during degreasing.

· Is there a ventilation system in place?

· Notice the amount of spilled chemicals such as solvents.

· Is the solvent- bearing wastes pretreated before disposal?

· Record the schedule of discharging degreasing baths.

· Check the effluent for oil and grease 

· Check safety precaution for handling alkalis and hazardous materials



	Pickling (acid cleaning)
	· Check for acid fumes in air

· Check for hazardous materials

· Check the safety precautions in handling acids

· Record the schedule of discharging pickling baths.

· Is the (acidic) wastewater combined with other metal finishing wastewater?

· Check the on-site treatment of aqueous wastes acid cleaning.

· What happens to solid wastes produced?



	Surface Finishing

	Anodizing
	- List the chemicals used in the process

- Are there any mists or gas bubbles emitted from heated fluids?

- Is the wastewater treated on- site to recycle the metal? If not check for heavy metals in the wastewater?

- What happens to the produced sludge from conventional treatment process? Is it sent for metal reclamation or disposed off-site?

· Record the schedule of discharging anodizing baths.



	Chemical conversion coating
	- Make a list of the type of metal salts, acid or base solution used, so that you can check their presence in the effluent.

- What type of chemical conversion coating is applied (chromating, phosphating, metal coloring, passivating) ?

- Are there any emissions of metal-ion-bearing mists and acid mists?

- Do the pollutants (metal salts, acid and base solutions) associated with these processes enter the waste stream?

- What happens to the produced sludge from conventional treatment process? Is it sent for metal reclamation or disposed off-site?

- Check the presence of heavy metals in wastewater stream.

- Record the schedule of discharging coating baths.

 

	Electroplating
	- List the chemicals used in the process

- Is cyanide used? If yes, what are the procedures for handling this toxic materials and wastes containing cyanides?

- Are there any emissions of metal-ion-bearing mists and acid mists?

- Check for fume suppressants to electroplating baths.

- What happens to the solid phase sludge produced from chromium wastewater treatment unit?

- Record the schedule of discharging electroplating baths.



	Electroless plating
	- List the chemicals used in the process

- What is the metal deposited onto the object.

- Check the presence of heavy or toxic metals in wastewater stream.

- What is the pretreatment process applied to spent plating solution and rinse water?

- Check for dealing with sludge resulting from wastewater pretreatment.

- If cyanide is used, check its presence in the effluent and the handling procedures

- Record the schedule of discharging electroless plating baths.



	Painting
	- List the type of pigment used in paint (organic or inorganic)

- Check the presence of VOC emissions during painting?

- Check ventilation

- If spray painting is used

· Is there a water curtain for minimizing air emissions?

· Are the workers using protective measures?

· Record the amount of contaminated effluent from water curtains

- Check the sources of solid and liquid phase wastes from:

· Equipment washing and drying,

· Excess paints discarded after expiration of the paint shelf life,

· Paint application devices.

- Estimate the contribution of cleaning solvents, dry powder paint and still bottom wastes to solid and liquid wastes.



	Polishing
	- Measure TSP (total suspended particles) in air.

- Measure noise intensity. 



	Galvanizing
	· List the chemicals used in the process

· Is the applied technique hot or cold? If hot, check temperature and humidity of the workplace.

· Are there any emissions of chloride mist, dust, metal and acid fumes?

· What happens to the produced sludge from metal finishing?

· Check the presence of heavy or toxic metals in wastewater stream.-

· Is the rinse water pretreated before joining the main wastewater stream?

· Record the schedule of discharging galvanizing baths



	Service Units

	Water treatment units 
	· If chemicals and coagulants are used, such as lime, alum and ferric sulfate, inorganic sludge will be generated. Check the amount and method of disposal.

· In case of ion-exchange units and reverse osmosis the effluent wastewater will be high in dissolved solids.


	Boilers
	· Check the height of the chimney in relation to surrounding buildings.

·  Perform flue gas analysis if mazot is used as fuel or if suspicious about results of analysis presented by facility management in the opening meeting.

· Check for fuel storage regulations and spill prevention.
· Check noise.


	Cooling towers
	· The amount of blowdown from the cooling towers is about 10-15% of the make-up water and is low in BOD and high in TDS.



	Garage, and Workshops
	· Check for noise and take measurements if necessary.

· Check solid waste handling and disposal practices.

· Check for spent lube oil disposal method.  Ask for receipt if resold.



	Storage facilities


	· Check storage of hazardous materials and fuel as per Law 4.

· Check spills prevention and containment measures for storage of liquids.



	WWTP
	· Check for sludge accumulation and disposal.

· Analyze the treated wastewater.



	Effluent analysis

	Receiving body
	· The nature of the receiving body determines the applicable laws.  

· Check if effluent discharge is to public sewer, canals and Nile branches, agricultural drains, sea or main River Nile. 

· Accordingly, define applicable laws, relevant parameters and their limits.



	Sampling
	· A sample must be taken from each final disposal point. Each sample will be analyzed independently.

· According to legal procedures in Egypt, the effluent sample is spilt and one of them is sealed and kept untouched. 


9.3 Ending the Field Visit

When violations are detected a legal report is prepared stating information pertaining to sampling location and time.  Violations of work environment regulations should also state location and time of measurements.  Other visual violations such as solid waste accumulation, hazardous material and waste handling and storage, and material spills should be photographed and documented. The facility management should sign the inspection report, but it is not necessary. A closing meeting with the facility management can be held to discuss findings and violations.

	Note to inspector:

· The less certain the team leader is about a specific violation the more reason not to discuss it at the closing meeting.


10. Conclusion of the Field Inspection

The activities performed during the site inspection are essential for preparation of the inspection report, for assessing the seriousness of the violations, for pursuing a criminal or civil suit against the facility, for presenting the legal case and making it stand in court without being contested, and for further follow-up of the compliance status of the facility. 

10.1 Preparing the Inspection Report

An example of an inspection report is included in Annex (K) of the General Inspection Manual (EPAP, 2002). The inspection report presents the findings, conclusions, recommendations and supporting information in an organized manner.  It provides the inspectorate management with the basis for proposing enforcement measures and follow-up activities. 

10.2 Supporting the Enforcement Case

Many issues may be raised and disputed in typical enforcement actions. Enforcement officials should always be prepared to:

· Prove that a violation has occurred. The inspector must provide information that can be used as evidence in a court of law.

· Establish that the procedures were fairly followed.

· Demonstrate the environmental and health effect of the violating parameter. 

10.3 Following-Up Compliance Status of Violating Facility

After performing the comprehensive inspection and detecting the violations the inspectorate management should:

· Decide on the sanctions and send the legal report to the judicial authority.

· Plan routine follow-up inspections. This type of inspection focuses on the violating source and its related pollution abatement measure. Self-monitoring results are reviewed during the visit.

· Follow-up the enforcement case (legal department)







2-10
62

