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Inspection Principles and Examples

5. INSPECTION PRINCIPLES AND EXAMPLES

5.1 TARGETS OF INSPECTION

The inspection of industrial wastewater treatment plant (IWWTP) aims to check the compliance of the outputs of the treatment process with respect to liquids, solids and gases with the regulatory limits. This in turn will lead to reduction of the negative environmental impacts.

The effectiveness of inspection will lead to the protection of the environment as well as protection of  public health.

The objectives of IWWTP Inspection includes the following:

- Ensuring that the performance parameters are measured and recorded and shows effectiveness.

- Ensuring that treated effluent is in compliance with relevant laws for discharge wastewater to the environment either by direct measurements and/or indirect observations.

- Guiding the industry in case of malfunctioning of the treatment system to utilize technical and/or financial support mechanisms available in EEAA to rehabilitate the system.

- Ensuring the compliance of the establishments with the requirements of the environmental Law 4, 1994 in connection with holding an updated and valid environment register and applying self-monitoring procedures for IWWTP.

- Ensure that air emissions are not violating the law.

- Management of hazardous substances, wastes and non-hazardous solid wastes.

5.2 INSPECTION VISIT

5.2.1 Gathering Information and Auditing

As presented in the general guidelines for inspection team (EPAP 2000), tasks necessary for preparation for field inspection are:-

- Gathering information about the specific facility & review sector specific manuals for each industry in addition to gathering enough information about the treatment plant to be inspected and the generation of hazardous pollutants.

- Preparing of the inspection plan.

- Preparaing the checklist.

a) Gathering and reviewing information

The inspection team should review the general information prepared for the treatment plant type (chapter III) and then checked if possible what units and components are present at this type of treatment plant. It is important at this stage to determine the following:-

- The type of receiving body for the industrial wastewater and relavant Egyptian Laws (Chapter IV).

- The characteristics of the waste effluent which is discharged from the targeted facility and suitable treatment for this type (section 3.8).

- Typical violations, malfunctioning & troubleshooting for the targeted treatment plant.(section 5.2.3)

Note to inspectors:-

Some facilities dilute their polluted wastewater with potable water or groundwater before entering the treatment plant which is prohibited by law.

b) Preparation of the inspection plan

An example of an inspection plan is included in Annex (b) of the Guidelines for Inspection team (EPAP 2000). The plan should take into account the following:-

- At the beginning of the field visit, the inspection team should check the environmental register and the self monitoring system.

- The results of the analysis included in the environmental register should be checked at the end of the field visit and copies of the results should be obtained.

Note to inspectors:-

Make sure that all the production lines are in operation at the time of inspection.

Make sure that the treatment plant is operating with a capacity greater than 50% of the design capacity.

c) Preparation of the required checklists

A general checklist for inspection of industrial wastewater plants is designed for this manual and illustrated in Annex (1). It is impossible to fill all the required information in the attached check list, the inspector must prepare a specific checklist case by case. The checklist has been prepared in such a way that it starts with general information about the facility and its operation followed by brief description for treatment plant and cover all relevant environmental aspects. 

Note to inspectors:-

Law 4 does not specify standards for effluent from each treatment step but only for final treated effluent. However, effluent quality from each unit is an important indicator for the all effiecieny of the treatment plant.

d) Performing the field inspection

The guidelines for Inspection Team (EPAP 2000) describes the procedures involved for entering the 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.

Information gathered during the facility tour is dependent on interviews of facility personnel and visual observation. The following information should be collected during visiting time:-    

General Information

- Establishment name and address.

- Responsible person.

- Industrial sector and subsectors.

- Main products.

- Production capacities.

Wastewater streams

- Sewerage network and wastewater discharge point. (Maps showing the discharge network).

- Quantity of WW discharge m3/d.

- Discharge outlets.

- Industrial/domestic effluents separate or mixed.

- Points of discharging and receiving bodies (municipal network, the Nile, drainage, sea, reuse).

Treatment Plant

- The location of the plant and surrounding units.

- Units connected to the treatment plant.

- Type and description of the treatment process.

- Description of treatment equipment and its design elements.

- Input / output water loads.

- Input/output water quality.

- Design and actual efficiency.

Sludge Generation

- Sources of sludge generation.

- Sludge treatment.

- Characterization of sludge produced.

- Quantity of sludge.

- Final sludge disposal methods.

Gaseous emissions (if any)

- Characterization of gaseous emission.

- Sources of generation.

- Pollutant concentration and load for each element.

Odor emissions

- Sources of odor emissions.

- Type of odor.

Chemicals Used

- Type of chemicals used.

- Amounts of chemicals.

- Storage facilities.

- List their main environmental and flammability properties.

Plan for emergency

- Existing a by-pass sewer line.

- Existing an equalizing tank to hold wastewater in case of any process failure.

- Trained maintenance staff.

Monitoring plan

- Indicators to be monitored.

- Sampling timetable.

- Sampling sites.

- Lab conducting analysis (onside or outside).

- Responsible person.

- Analyses protocols.

- Internal reports.

- Maintenance and calibration of self-monitoring instruments.

Note to inspectors:-

It is better at the beginning of the visit not to ask direct questions about quality of the treated effluent & the efficiency of the treatment plant. Interviewing the workers on-site in an indirect manner can give better results.

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

e) Ending the field visit

When violations are detected a record 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 as sludge accumulations, hazardous material and waste handling and storage and material spills should be photographed and documented. The facility management should sign these records.

A closing meeting with the facility management can be held to discuss findings and violations.

5.2.2 Collection of Samples for Analysis

The variety of conditions at different sampling locations requires that considerable judgment be exercised regarding the methodologies and procedures for the collection of representative samples of wastewater. There are, basic rules and precautions generally applicable to sample collection. Some important considerations for obtaining a representative wastewater sample include:

 The sample should be collected where the wastewater is well mixed. Therefore, the sample should be collected near the center of the flow channel, at approximately 40 to 60 percent of the water depth, where the turbulence is at a maximum and the possibility of solids settling is minimized. Skimming the water surface or dragging the channel bottom should be avoided. However, allowances should be made for fluctuations in water depth due to flow variations.

 In sampling from wide conduits, cross-sectional sampling should be considered.

 If manual compositing is employed, the individual sample portions must be thoroughly mixed before pouring the individual aliquots into the composite container. For manual composite sampling, the individual sample aliquots should be preserved at the time of sample collection.

 When collecting samples or installing sampling equipment, field investigators should always wear a new pair of the appropriate protective gloves (disposal latex gloves, rubber gloves, etc.) to prevent contamination of the sample and reduce exposure to hazardous substances. 

Since law 4/94 does not specify standards for the effluent from production lines but only for the effluent from the final disposal point, therefore, the inspectors are only concerned with the end of pipe discharging points.

 Sample Types

Two types of sampling techniques are used: grab and composite.

 Grab Samples. Grab samples consist of either a single discreet sample or individual samples collected over a period of time not to exceed 15 minutes. The grab sample should be representative of the wastewater conditions at the time of sample collection. The sample volume depends on the type and number of analyses to be performed.

 Composite Samples. Composite samples are collected over time, either by continuos sampling or by mixing discrete samples. A composite sample represents the average wastewater characteristics during the compositing period. Various methods for compositing are available and are based on either time or flow proportioning. The choice of a flow proportional or time composite-sampling scheme depends on the permit requirements, variability of the wastewater flow or concentration of pollutants, equipment availability, and sampling location. The investigator must know each of these criteria before a sampling program can be initiated. If an investigator knows or suspects that there is significant variability in the wastewater flow or if the investigator knows nothing about the facility, a flow proportional sample is preferable. Otherwise, a time composite sample would be acceptable.

A time composite sample consists of equal volume discrete sample aliquots collected at constant time intervals into one container. A time composite sample can be collected either manually or with an automatic sampler.

A flow proportional composite sample can be collected using one of two methods. One method consists of collecting a constant sample volume at varying time intervals proportional to the wastewater flow. For the other method, the sample is collected by varying the volume of each individual aliquot proportional to the flow, while maintaining a constant time interval between the aliquots. Prior to collecting flow proportional samples, the facility’s flow measuring system should be examined for proper installation and accuracy. If the facility’s primary flow measuring device does not meet standard conditions, or is in an unsafe or inaccessible location, then the investigator may collect time composite samples. If the flow measurement system is acceptable, samples should be collected using the appropriate flow proportioning methods.

Flow proportional samples can be collected with an automatic sampler and a compatible flow-measuring device, semi-automatically with a flow chart and an automatic sampler capable of collecting discrete samples, or manually.

 Use of Automatic Samplers

Automatic samplers may be used to collect composite or grab samples when several aliquots are to be collected at frequent intervals or when a continuous sample is required. For composite sampling applications, the automatic samplers may be used to collect time composite or flow proportional samples. In the flow proportional mode, the samplers are activated by a compatible flow meter. Flow proportional samples can also be collected using an automatic sampler equipped with multiple containers and manually compositing the individual sample portions proportional to the flow.

Automatic samplers must meet the following requirements:

 Sampling equipment must be properly cleaned to avoid cross-contamination which could result from prior use.

 No plastic or metal parts of the sampler shall come in contact with the water or wastewater stream when parameters to be analyzed could be impacted by these materials.

 The automatic sampler must be capable of providing adequate refrigeration during the sampling period. This can be accomplished in the field by using ice.

 The automatic sampler must be able to collect a large enough sample for all parameter analyses.

 The individual sample aliquot must be at least 100 ml.

 The automatic sampler should be capable of providing a lift of at least 20 feet and the sampler should be adjustable since the volume is a function of the pumping head.

 The pumping velocity must be at least 2 ft/sec to transport solids and not allow solids to settle.

 The intake line leading to the pump must be purged before each sample is collected.

 The minimum inside diameter of the intake line should be ¼ inch.

 An adequate power source should be available to operate the sampler for the time required to complete the project. Facility electrical outlets may be used if available.

 Manual Sampling

Manual sampling is normally used for collecting grab samples and/or for immediate in-situ field analyses. However, it can also be used in lieu of automatic equipment over extended periods of time for composite sampling, especially when it is necessary to evaluate unusual waste stream conditions.

The best method to manually collect a sample is to use the actual sample container, which will be used to transport the sample to the laboratory. This eliminates the possibility of contaminating the sample with intermediate collection containers. If the sampling personnel cannot physically reach the wastewater stream or it is not safe to reach for the sample, an intermediate collection container may be used, from which the sample can be redistributed to other containers. If this is done, however, the container used to collect the sample must be properly cleaned and must be made of a material that meets the requirements of the parameter(s) being investigated. Samples for oil and grease, bacteria, phenols, volatile organic compounds, and sulfides analyses must always be collected directly into the sample container.

In some cases it may be best to use a pump, either power or hand operated, to withdraw a sample from the wastewater stream. If a pump is used, it is imperative that all components of the pump that come in contact with the sample are properly cleaned to ensure the integrity of the sample.

In general, samples are manually collected by first selecting a location in the wastewater that is well mixed then dipping the container in the wastewater stream so the mouth of the container faces upstream. The container should not be overfilled if preservatives are present in the container.

 Analysis Parameters

The selection of parameters for the analysis depends on the nature and characteristics of the influent which is directly related to the type of industry. The most common parameters requiring analysis for industrial wasteater effluents are:-

pH,
T.S.S,
TDS,

BOD5,
COD,
O&G,

CL,
NO3 – N,
PO4 – P,

NH3 – N,
Heavy metals,
Phenols,

Cyanide.



5.2.3 Typical Cases of Malfunctioning & Process Failure

The inspector can detect the most significant malfunctioning of the treatment process during his visit by the following observations: -

 Bad odour release and gaseous emissions due to:- a) the septic build up condition especially in sedimentation tanks or b) the accumulation of rags and other debris on the bar screen, c) malfunctioning and poor maintenance of biological filters, clarifiers, sludge thickening and drying beds.

 Black colour of raw wastewater with septic odour indicates that part of the wastewater is being retained because of slow flow due to a build up of sludge or grit.

 Thick, dark, greasy, scummy layers of deep tan to brown foam covering the entire surface of aeration tanks always indicates that the sludge is too old and may be over oxidized. .

 Excessive, billowing, white foam in aeration tanks may be due to young sludge. The sludge age should be increased by reducing the sludge waste rate.

 The presence of air bubbles on the surface of the aeration tank is an indication the proper activity of the biomass.

 An extremely dark brown colour with the odour of hydrogen sulphide in aeration tanks of activated sludge treatment indicates poor oxidation. A dark brown colour with an earthy smell of oxidized wastewater in the aeration tank is an indication of proper functioning of the system.

 Surcharging around treatment units due to screens or grit chambers blockage, clogging of under drains biological filters as a result of the growth of algae and development of slime.

 Ponding of filters due to improper grading of the stone media and small size stones filled between larger size media.

 Flies around the biological filters. These may be present due to poor distribution of wastewater along the filter walls and insufficient hydraulic loading.

 High levels of noise due to improper maintenance of mechanical equipment. 

The inspectors should check the following points to insure that the operation of industrial process is normal during inspection time: -

 Quality of the influent water to the treatment plant (during peak processing time or during washing time).

 The entry pipeline to the treatment plant and compare with sewerage network map to identify the presence of any by-passing line which goes directly to the sewer line. 

The inspectors can detect dubious analysis results provided by the company by checking the relationship between different parameters such as:-

 COD value should be higher than the BOD5 value. 

 High levels of O&G value lead to the high levels of COD value. 

 Total solid values should be higher than level of suspended solids. 

 Total solids equal the level of suspended solids & dissolved solids.

The inspectors should also check the relationship between the actual production capacity and the performance of wastewater plant at the time of inspection, in order to compare the operation values with design values (i.e. lower capacity means better performance, lower hydraulic load means higher quality of treated water due to the effect of water recycling).

The industrial plant should have a self-monitoring system for the treatment plant. All monitoring should be done and samples be taken, analyzed.  Parameters monitoring, sampling locations, and sampling frequencies, analytical procedures and type of sampling also should be reported.

Specific inspection issues for main treatment methods that can be easily used to detect malfunctioning(physical, chemical and biological)  are given in table (5-1).

Table (5-1) Specific malfunctioning issues for main treatment methods

Physical Treatment


Chemical Treatment
Biological Treatment

 Clogging /surcharging
 Type of chemicals used
 Bad odor

 Odor emission
 Amounts of Chemical Consumption 
 Black Color

 Fouling
 Efficient sludge Separation, Turbidity of treated effluent 
 Nutrients consumptions

 Flies
 pH level
 Air bubbling (as measure for Biomass activity) 

 Noise
 Color
 Flies



 Fouling of biological filters (clogging, flooding )



 Foaming indication of old sludge









5.2.4 Examples Cases of ‎Process Failure
  Yeast Production Factory:-

Failure to reach design parameters for treated effluent due to increased levels of introduced pollution influent mainly pH and COD.

  Spinning & Weaving Manufacturing Factory:-

Poor efficiency of activated sludge system due to the increased level of hydraulic loading besides the inefficiency of the Aeration System.

  Food Industry (Chocolate & Confectionery Production Factory):-

Failure of the activateded sludge system to work on full capacity (50 m3/d ) as currently treating only 25 m3/d. The problem is focussed on the inadequate design of the clarifier (short retention time).

 Spinning & Weaving Manufacturing Factory:-  

Physio chemical/Biological treatment failed to fulfill the design parameters as there were problems related to process sequence & chemical additives-e.g chemical are added during biological stage - The plant is out of operation since 13 years ago. 

5.3 INSPECTION RESULTS

5.3.1 Observations on operation of IWWTP

 Odour

Odour problem is usually due to the excessive organic loading of industrial wastes or malfunctioning and poor maintenance of trickling filters, primary and secondary clarifiers and sludge thickening tanks.

 Colour

The black colour of raw wastewater with septic odour may indicate that part of  wastewater is being retained because of slow flow due to a build up of sludge or grit.

 Surface foam and scum

Thick, dark, greasy, scummy layers of deep tan to brown foam covering the entire surface of aeration tanks always indicates that the sludge is too old and may be over oxidized.

 Dissolved Oxygen

An extremely dark brown colour with the odour of hydrogen sulphide in aeration tanks indicates poor oxidations. In conventional activated systems a DO level in the range of 1-3 mg/l with 2 mg/l is the desired minimum level. 

 Water quality testing

Testing the water quality can be further grouped into two groups, the first is testing the performance of individual units and the second group is testing the performance of the total treatment plant. Samples will be taken at the entrance channel and exit point of the treatment plant for testing the integrated effects of the treatment units. The following parameters should be tested for inflow and outflow water; pH, COD, BOD5, S.S, O&G.

5.3.2 Preparation of Final Inspection Report

The inspection team will be responsible for preparing a technical inspection report for the industrial facility after examining the analysis results. The inspection report should include the name(s) & signature (s) of the inspection team member(s), date & time of visit.

The inspection report will include the following sections: -

 Company Description

This part includes general information regarding the industrial facility, brief description of its activity as well as sources & types of industrial wastewater streams. 

 Treatment Plant

This chapter will include brief description about the type of wastewater treatment plant and its components, treatment capacity, treatment efficiency, etc.  

 Results of Analysis

This will include the number of samples & the sampling techniques used as well as the results of the samples, which were taken during the visit and should also include the analysis results gathered from the company records during the visit. 

 Other Emissions
The generation of gaseous emissions (H2S, SO2, CO2) shall be described as possible, describe all treatment facilities of gaseous emissions,(if any).

Noise & odors in working environment.

Report solid and hazardous wastes and whether it is reside, treated or disposed of.

 Conclusions & Recommendations

This chapter will include inspector comments and observations regarding the operation of the treatment plant. In addition, inspection results and the detected violations based on the lab analysis should be pointed out clearly. Further evaluation results may be included for example the efficiency as calculated based on samples obtained during inspection. Finally the inspectors recommendations regarding operation, maintenance, etc. of treatment plant should be stated. 

 Annexes

This should include samples analysis results, also, which obtained from company & all other correspondence. The inspector’s checklist may also be attached in the annex.

The inspection report is to be submitted together with the laboratory report and the facility documents. In case where no violations were detected in the facility, the inspection report is filed at the responsible authority. In cases where violations are detected, the responsible authority informs the concerned administrative authority.

5.3.3 Guidance to the Inspectors

1) Good housekeeping

Good house keeping i.e. regular cleaning, tidying of site, buildings and pump houses, maintenance of green area, gardens and plantations will not only add to the life of the treatment plant but will provided psychological encouragement to the workers to work in an impressive atmosphere.

The site must be well-protected and barricaded and other safety regulations against fire, accidents and storage and handling of chemicals and equipment’s should be observed strictly to 

avoid any mishaps.

b) Operational records and reports

A full record of the physical plant, performance operation, maintenance equipment and reports drawing should be maintained to calculate the efficiency of the treatment.

Similarly all the operational manuals for each components of the plant and each item of equipment installed must be kept in a safe place for easy references in case of malfunctioning of the plant.

c) Maintenance of wastewater treatment plant 

Operation and maintenance should be exercised in parallel and always go hand in hand. It is considered essential that at least the equivalent of one-third of the plant operation time should be spent in maintaining wastewater treatment plant equipment.
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