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Andhra Pradesh Power Generation Corporation Limited, which operates coal fired thermal plants, failed to ensure compliance with the provisions of various Acts enacted by the Government of India to enforce effective environmental protection and also prescribed by the State Government from time to time.  Audit further noticed that the:

· Conditions set out in the consent letters for operation of plants were not fully complied with. 

· Suspended Particulate Matters (SPMs) levels in most of the thermal plants were much higher than the levels specified by the Control Boards despite up-gradation/installation of parallel ESPs. 

· Noise levels and the total suspended solids in ash pond effluents always exceeded the standards. 

 (Paragraphs 2.1.1, 2.1.9, 2.1.11, 2.1.12, 2.1.22 and 2.1.23)

The SPM levels in 15 out of 20 thermal generating units was more than the prescribed level during the last four years up to 2004-05.  Although, seven of these units were upgraded for obtaining designed SPM level of 50 mg/Nm3, the actual SPM level was quite high rendering the expenditure of 
Rs.35.42 crore on up-gradation by and large unproductive.

(Paragraphs 2.1.11, 2.1.12 and 2.1.13)

On-line monitoring equipment installed at a cost of Rs.1.38 crore for recording SPM levels in Kothagudem Thermal Power Station (KTPS-Stage-V), Rayalaseema Thermal Power Project (RTPP) and Vijayawada Thermal Power Station (VTPS) was not functioning properly due to improper maintenance.  

(Paragraph 2.1.14)

Due to non-compliance with pollution control parameters KTPS, RTPP and VTPS could not take advantage of concessional rate of water cess and rebate on water cess by Rs.31.80 crore during 2000-05. 

(Paragraphs 2.1.28 and 2.1.31)


2.1.1
Developmental activities are essential for economic growth, employment generation and betterment in the quality of life.  On the other hand, developmental activities are known to cause pollution and associated problems, if carried out without proper precautionary measures for environmental protection.  The increasing trend of industrialisation, urbanisation, exploitation of natural resources and pollution growth have created enormous stress on the environment and thereby caused damage to the basic elements of the environment such as water, air and land.  The damages caused to these essential elements have, in fact, adversely affected the ecological balance and resulted in an unquantifiable loss to the natural resources.

The Andhra Pradesh Power Generation Corporation Limited (AP Genco) operates 20 units of coal fired thermal power plants at five thermal stations*.   As on 31 March 2005, the installed capacity of these plants was 2972.50 MW.  The details of installed capacity and date of commissioning, of each of the thermal plants are given in Annexure-9.

The Company has an environmental wing at the Corporate office which is headed by an Executive Engineer (Environment) under the overall control and supervision of a Chief Engineer (Civil & General Services).  At plant level, separate environmental wings work under the control of plant heads.  At each plant, a laboratory has also been established under the charge of a chemist to test and analyse samples as per requirements of the various statutes.


2.1.2
Environmental aspects relating to three out of five thermal power stations (VTPS, KTPS, and RTPP) operated by AP Genco, were examined in audit, covering a period of five years ended 2004-05; the audit findings are discussed in the succeeding paragraphs.  In all, 18 out of 20 generating plants were covered.  


2.1.3
The audit of environmental safeguards in thermal stations was conducted with a view to ascertain whether:

· the rules and regulations which govern the policies/procedures for environmental protection and sustainable development were complied with;

· pollution control measures, and programmes for the conservation and utilisation of energy, water and other natural resources were followed effectively;

· economy and effectiveness of expenditure incurred on pollution control measures was achieved; and 

· functioning of the equipment used for effluent treatment and pollution control was effective and efficient.


2.1.4
The following criteria were adopted:

· Compliance against conditions set by Andhra Pradesh Pollution Control Board (APPCB)/Ministry of Environment and Forest (MoE&F).

· Levels of pollution control achieved against norms/levels set by various statutes/Government agencies.


2.1.5
The performance audit was conducted with a view to examine the extent of compliance with statutory provisions and guidelines issued by the various statutory agencies.  Audit examined: 

· the guidelines/instructions issued by the pollution control agencies, 

· adequacy of steps taken by the Company to keep the pollutants within the prescribed norms, 

· reasons for the delay in conducting performance tests of pollution control equipments, 

· steps taken to keep the equipment in working conditions to prevent spread of pollutants, 

· adequacy of steps taken to conserve the natural resources, and 

· related documents/reports/ records. 


2.1.6
Audit findings as a result of test check/review were reported to the Company/Government in May 2005 and discussed in the meeting of the Audit Review Committee for State Public Sector Enterprises (ARCPSE) held on 
23 August 2005 which was attended by the Principal Secretary to Government, Energy Department, Government of Andhra Pradesh and the Managing Director, Director (Thermal) and Director (Operations) of the Company.  The views expressed by the members have been taken into consideration while finalising the review.

Audit findings are discussed in the succeeding paragraphs.


2.1.7
The Government of India (GOI) has enacted various Acts to enforce effective environmental protection and has established regulatory bodies to monitor and enforce provisions of the Acts viz., 

· The Water (Prevention and Control of Pollution) Act, 1974.

· Water (Prevention and Control of Pollution) Cess Act, 1977.

· The Air (Prevention and Control of Pollution) Act, 1981.

· The Environment (Protection) Act, 1986.

· The Hazardous Waste (Management and Handling) Rules, 1989.

· The Batteries (Management and Handling) Rules, 2001.

At the State level, Andhra Pradesh Pollution Control Board (APPCB) is the regulating agency to ensure compliance with the provisions of the aforesaid Acts.  Ministry of Environment and Forests (MoE&F), GOI and Central Pollution Control Board (CPCB) are also vested with powers under various statutes to issue directions to the pollution causing industries/bodies directly.   

2.1.8
Under the provisions of various Acts relating to the environment, consent from the APPCB to run and operate thermal power plants is mandatory.  As per directions of APPCB, application for renewal of consent is to be made one month before the date of expiry of the previous consent.  The consent letter contains different conditions and stipulations for air and water pollution to be complied with by the thermal stations.  In case of non-compliance with terms and conditions of the consent letter, APPCB is empowered to take action (including suspension of operations) under various statutes on environment.  Audit scrutiny revealed the following:

Operation of plant without consent

· On two occasions, consequent upon expiry on 31 October 2003 and 30 April 2004, KTPS (Stage I-IV) applied for renewal of consent to APPCB with delays of 30 and 25 days respectively.  Renewal of consent by APPCB thereafter, was delayed by one and four months respectively.

· During 2003-04 consent for VTPS, KTPS (Stage V), and RTPP was received from APPCB after a period of over one month to two months though applications were sent on time.  

As a result operations by these thermal plants were carried out without consent for periods for which the renewal was delayed, up to a maximum of five months.

Management assured (August 2005) during Audit Review Committee meeting that all precautions would be taken in future to avoid such delays.

Non-compliance with consent conditions

Deposited bank guarantee for ensuring compliance with conditions set in consent letter.

2.1.9
Due to non-compliance with conditions set out in consent letter, KTPS (Stage I-IV) and RTS were slapped with show-cause notices several times and threatened with closure of plants in the interest of public health and environment.  As directed (September 2004/January 2005)  by APPCB, both the thermal stations deposited Rs. five lakh each as bank guarantee valid up to September 2005/March 2006 for ensuring compliance of the directives regarding air pollution problems within a time bound schedule.  Further developments were awaited (September 2005).


2.1.10
Coal ash, being a fine particulate matter, is a pollutant under certain conditions when it is airborne and its concentration in a given volume of atmosphere is high.  Flue gas emission from thermal power plants affects the environment, if not controlled. Control of dust levels (Suspended Particulate Matters) in flue gas is an important responsibility of thermal power stations. 

Prescribed SPM level for thermal stations is 115 mg/Nm3.

MoE&F, GOI prescribed (May 1993) Suspended Particulate Matter (SPM) level at 150 mg/Nm3( for thermal plants; in respect of thermal plants, commissioned prior to January 1982 having generation capacity less than 
62.5 MW, the SPM level at 350 mg/Nm3 was to be maintained.  APPCB had, however, prescribed (June 1995) SPM level to be maintained at 115 mg/Nm3 for all the thermal power stations located in Andhra Pradesh.  At the time of commissioning of KTPS (Stage I-II), NTS and RTS in 1966, 1967 and 1971 respectively, mechanical dust collectors were provided to control dust levels.  These were subsequently replaced (during 1987-1991) by Electrostatic Precipitators (ESPs) designed as per the then environmental standards.  

Control of dust levels 

2.1.11
Electrostatic Precipitator (ESP) is a large box having two series of electrodes.  It reduces dust concentration containing the SPM in flue gases from coal fired boilers in thermal power plants.  It has electric force of a high voltage DC electric field to collect dust particles from the flue gas.  One set of these electrodes produces an electric discharge into the exhaust gas stream thereby charging the suspended particles which are pulled down to collecting electrodes.  The dust so collected slides down into hoppers for onward disposal.  Control of fly ash (dust) generated by thermal plants is dependant on effective and efficient functioning of ESPs.

SPM levels recorded in 15 out of 20 generating units was more than the prescribed level for the last four years.

AP Genco had installed ESPs in all the generating units of thermal power stations and in some units parallel ESPs were also installed in addition to original ESPs to bring the SPM levels within the standards laid down by the APPCB. The details of ESPs installed, SPM level prescribed by APPCB, designed level of SPM for each ESP and actual SPM level achieved for five years up to 2004-05 are given in Annexure-10.  It may be seen from the annexure that by and large SPM levels recorded in 15 out of 20 generating units were more than the norm of 115 mg/Nm3 prescribed by APPCB during the last four years up to 2004-05.  It was noticed that seven generating units were upgraded by installing parallel ESPs after incurring huge costs for obtaining designed SPM level of 50 mg/Nm3.  The actual SPM levels obtained were quite high rendering the investment by and large unproductive as discussed in paragraphs 2.1.12 and 2.1.13 infra.  Further, no time bound programme was framed by the thermal stations for ensuring compliance with prescribed/designed SPM levels.

Government, while accepting the audit observations, stated (July 2005) that ESPs were being upgraded gradually to meet the prescribed standards.

Non-achievement of specified SPM levels even after up-gradation

After conducting performance test, the actual SPM levels obtained were higher than the designed level rendering investment of Rs.22.30 crore unproductive.

2.1.12
ESPs installed at VTPS were designed to achieve an SPM level of 400 mg/Nm3. In order to achieve the SPM level of 115 mg/Nm3 prescribed by APPCB, the Company placed (May 2000) an order on BHEL for upgradation of existing ESPs of units 1 and 2 by installing parallel ESPs at a value of Rs.12.93 crore.  BHEL had guaranteed an SPM level of 50 mg/Nm3 after commissioning of parallel ESPs. The supply order envisaged conducting of performance tests within 13/16 months for units 1 and 2 respectively from the date of receipt of the order.  The ESPs were upgraded (September-October 2002) by installing parallel ESPs at a total cost of Rs.22.30 crore (including cost of civil works and other related equipment).

Audit scrutiny revealed that after up-gradation, the recorded SPM levels for the years 2003-04 and 2004-05 (up to December 2004) ranged from 122 to 193 mg/Nm3 as against the designed level of 50 mg/Nm3.  It was noticed by Audit that the performance tests were not conducted on installation of parallel ESPs but were conducted belatedly in February 2005.  The SPM levels obtained during tests were 67.8 and 66.3 mg/Nm3 for units 1 and 2 respectively.  The better results over the designed level of 50 mg/Nm3 obtained during performance tests can be attributed to the tests being carried out under ideal conditions*.   

Audit further noticed that after conducting performance tests, the SPM levels recorded in units 1 and 3 in February and March 2005 were 225 and 121 and 113 and 116 mg/Nm3 respectively indicating non-achievement of SPM levels guaranteed by suppliers as well as those prescribed by APPCB (except in unit 1 for March 2005).  As there was no reduction in SPM levels even after installation of parallel ESPs, investment of Rs.22.30 crore by and large was rendered unproductive.

Government stated (July 2005) that performance guarantee tests were delayed due to severe power shortage as the units could not be shut down for correction of gas distribution and rectification of ESP internals. The reply is not tenable as the Company had failed to enforce contractual conditions for conducting performance tests as per schedule for demonstration of designed levels.  Further, no specific steps were taken subsequently to rectify the defects in ESPs to attain the designed levels of SPM. 
2.1.13
The ESPs installed initially at KTPS (Stage I-IV) were not designed to meet the SPM level of 115 mg/Nm3.  The management took up augmentation of eight old ESPs by upgradation/installing parallel ESPs at a cost of 
Rs.63 crore.  Seven out of eight parallel ESPs were upgraded during December 1999 to August 2004.  In this connection the following observations are made:

ESP ordered in November 2002 still under erection. 

· Order for parallel ESP for unit-2 was placed with BHEL in November 2002 for a value of Rs.4.62 crore.  Though the order terms stipulated commissioning of the ESP within 10 months from the date of order, the ESP was still under erection (September 2005).  As a result, the SPM levels could not be brought down to the specified level of 115 mg/Nm3.  

Government stated (July 2005) that the delay was due to change of layout several times and that the commissioning of the parallel ESP for unit-2 would be taken up when the unit is shut down for a minimum period of 3-4 months.  The reply is not acceptable in view of the fact that Government is not being able to give a definite time-frame for commissioning of ESP even after a lapse of over three years of the stipulated date of the commissioning.  

· In spite of installation of a parallel ESP with designed SPM level of 115 mg/Nm3 during December 1999 for unit-3 at a cost of 
Rs.8.50 crore, SPM levels during 2000-01 to 2004-05 ranged from 161 to 258 mg/Nm3.  The Company failed to take action against the suppliers for levy of liquidated damages as per terms of the supply order for not achieving the guaranteed SPM level.

Action was not taken against suppliers for non-achievement of guaranteed SPM levels.

Government stated (July 2005) that a team of engineers would study the performance of the ESP and give recommendations for improvement.  Further developments were awaited (September 2005).

· Performance tests for units 1 and 4 commissioned in August 2003 and August 2004 were yet to be conducted (September 2005).  

Government stated (July 2005) that performance guarantee tests would be done in the next shutdown of the unit.

Installation of on-line monitoring equipment

Non-functioning/non-installation of on-line monitoring equipment resulted in violation of statutory provisions. 

2.1.14
As per the provisions of the Environment (Protection) Act, 1986, thermal power stations should provide on-line monitoring systems to record SPM levels.  During the period 2000-03, AP Genco incurred an expenditure of Rs.1.38 crore on procurement and installation of on-line monitoring and other equipment at VTPS, RTPP and KTPS (Stage-V).  It was noticed during audit that these equipment were not functioning effectively as a result of which SPM data was being collected manually.  It was further noticed that on-line monitoring equipment was not installed at KTPS (Stage I –IV) where eight generating units were in operation.  Thus, non-functioning/non-installation of on-line monitoring equipment had not only resulted in unproductive expenditure of Rs.1.38 crore but also resulted in violation of statutory provisions in this regard.

Government, while accepting the audit observations, stated (July 2005) that these problems were due to improper maintenance of equipment for which Annual Maintenance Contracts with provision to attend to the equipment maintenance on a daily basis would be given to equipment suppliers.

Variation in recording of SPM levels

2.1.15
Abnormal variations between the SPM levels of KTPS (Stage I-IV) recorded by the APPCB and the KTPS (Stage I-IV) authorities were noticed in 

audit.  To quote an example, the readings taken by APPCB and KTPS 
(Stage I-IV) for the month of August 2004 were as follows:

(in mg/Nm3)
	Name of unit
	As per reading done by

	
	APPCB
	KTPS (Stage I-IV)

	Unit 1 
	560
	228

	Unit 2
	856
	212

	Unit 3
	943
	256

	Unit 4
	176
	98

	Unit 5
	124
	82

	Unit 6
	138
	44

	Unit 7
	811
	104

	Unit 8
	620
	92


It may be seen from the table that SPM levels for units 4 to 8 were within the norms (115 mg/Nm3) as per readings taken by KTPS, but not so with reference to the readings taken by APPCB.  In the absence of any action to identify and analyse the reasons for such abnormal variations, the readings taken by KTPS lack authenticity and the thermal units cannot said to be meeting the standards.  Discrepancies between the recordings of APPCB and VTPS were also noticed.  However both sets of figures indicated readings to be much above the norm.

During ARCPSE meeting held in August 2005, the management, while confirming the variations, stated that these could be avoided by evolving a process of joint sampling.  Report on action taken in this regard by the Company was, however, awaited (September 2005).  

Non-compliance with stack height specifications

2.1.16
MoE&F granted environmental clearance in January 1990 for setting up of VTPS (Stage-III), comprising two units of 210 MW with the condition that these should be provided with two independent stacks of 220 meters (M) height each.  Increase in height of stack results in reducing ground level pollution from flue gas emissions.  

Effective control over pollutants had not been ensured due to non-compliance with the condition set for stack height.

The Company, instead of constructing stacks of 220 M height, used 180 M height stacks constructed as early as in the eighties while setting up units-1 and 2 under Stage-I.   Its plea (May 2001) for relaxation of the condition of stack height was not agreed to by MoE&F.  The MoE&F, however, suggested that they consider operating the two units at a reduced capacity of 190-195 MW, till they take up construction of 220 M height stack alongwith the 
Stage-IV expansion programme, and also advised construction of a central monitoring basin for ensuring adherence to waste water quality standards before its discharge outside the plant premises.  It was noticed in audit that the above conditions have still not been complied with (September 2005) and that the plants were not operated at reduced capacity.  As a result of non-adherence to the specifications by MoE&F, effective control over pollutants emanating from the stacks had not been ensured.

Government stated (July 2005) that construction of stacks of 220 M height would be taken up along with VTPS Stage-IV expansion programme.

Use of high ash content coal

2.1.17
As per MoE&F notification (issued in July 2003 but effective from 
01 June 2002) coal based power stations located 1,000 KM away from the coal mine or located in urban, sensitive and critically polluted areas were required to use coal having less than 34 per cent ash on an annual weighted average basis.

Audit noticed that RTPP used coal obtained from Mahanadi Coalfields Limited (MCL), Orissa which is located more than 1,000 KM away from it.  During June 2002 to March 2005, RTPP received 1.7 million tonnes of coal from MCL.  The weighted average of ash content in coal received from MCL ranged from 38.4 to 44.5 per cent.  The ash content could have been brought down to the specified level of 34 per cent by washing the coal through washeries and beneficiation to meet the laid down norms of MoE&F.   
No, action was, however, taken in this regard.    

Government stated (July 2005) that order had been placed now for supply of beneficiated coal having ash content less than 34 per cent.

Ash disposal

Generation of fly ash increasing year after year.

2.1.18
Annual generation of fly ash from five thermal power stations of 
AP Genco was around 6-8 million tonnes.  The generation of fly ash is increasing year after year owing to wide variation in the quality of coal received from collieries.  The percentage of ash content in coal increased from 30 per cent in eighties to 42-52 per cent in recent years.

MoE&F issued a notification (14 September 1999) which provided that every thermal plant should supply fly ash to building material manufacturing units free of cost at least for 10 years from the date of publication of notification.  The notification envisaged preparation of an action plan for utilisation of fly ash progressively.  

Utilisation of fly ash was not in accordance with action plan.

2.1.19
Audit scrutiny of generation and disposal of fly ash for the years 
2000-01 to 2004-05 revealed that three thermal stations produced 31.78 million tonnes of ash, out of which 5.59 million tonnes of ash was only disposed/utilised.  As directed by MoE&F, AP Genco had prepared action plans for utilisation of fly ash.  The table below shows the percentage of 

utilisation of fly ash against that envisaged in action plan for five years up to 2004-05.

( in percentage)

	Name of the station
	As per action plan
	As per actuals
	Shortfall

	VTPS
	
	
	

	2000-01
	10
	18.1
	--

	2001-02
	20
	11.8
	8.2

	2002-03
	30
	19.1
	10.9

	2003-04
	35
	36.9
	--

	2004-05
	45
	45
	--

	KTPS(Stage I-IV)
	
	
	

	2000-01
	10
	Nil
	10.0

	2001-02
	20
	0.10
	19.9

	2002-03
	30
	Nil
	30.0

	2003-04
	35
	Nil
	35.0

	2004-05
	45
	Nil
	45.0

	KTPS (Stage –V)
	
	
	

	2000-01
	15
	Nil
	15.0

	2001-02
	30
	1.6
	28.4

	2002-03
	40
	3.7
	36.3

	2003-04
	55
	27.2
	27.8

	2004-05
	65
	22.4
	42.6

	RTPP
	
	
	

	2000-01
	25
	10.7
	14.3

	2001-02
	30
	18.8
	11.2

	2002-03
	35
	32.3
	2.7

	2003-04
	40
	41.4
	--

	2004-05
	45
	54.2
	--


It would be seen from the above table that the actual utilisation of ash was not in accordance with the action plan targets with the variance being considerably high in KTPS.  

Management stated (July 2005) that ash utilisation would have picked up, if the State Government had enforced the directions of MoE&F for utilisation of ash based products by the Government departments.  Government, while endorsing (July 2005) the reply of the management, stated that AP Genco had been consistently demanding APPCB/MoE&F to enforce its directions to help in increasing demand for fly ash.  This suggests that no concerted efforts have been made to improve the utilisation of ash generated by thermal stations. 

Delay in construction of dry fly ash collection facility

Dry fly ash facility for collection and storage did not exist.

2.1.20
Installation of dry fly ash collection facility is necessary for thermal power stations as per the conditions stipulated by regulating agencies.  It was noticed in audit that there was no facility for collection and storing dry fly ash in KTPS (Stage I-IV) covering eight generating units and as such fly ash produced (7.80 million tonnes during 2000-01 to 2004-05) was being disposed off in the ash pond in the form of wet slurry.  

Government stated (July 2005) that action had been initiated for installation of facilities for collection and storage of fly ash.

Delay in acquisition of land for ash pond expansion 

Delay in acquisition of land devolved an extra financial burden of Rs.11.84 crore.

2.1.21
With a view to expand ash pond at VTPS, action was initiated 
(July 1999) for acquisition of 443.16 acres of land through Krishna district revenue authorities.  The compensation payable for acquisition of the land was assessed at Rs.5.16 crore in February 2000.  The Company failed to deposit the amount.  In the meanwhile, the compensation had escalated to 
Rs.8.44 crore by June 2001.  The Revenue authorities, in November 2002, informed the Company that in case of future delay in deposit of land compensation, the same would go up by 20 per cent every year till the deposit was made.  By adding 20 per cent escalation for every year of delay, the compensation payable (June 2005) for acquisition of 443.16 acres of land would be about Rs.17 crore indicating escalation in the cost of land by about Rs.11.84 crore.  The Company had deposited (March 2004) Rs.6.75 crore.  The delay in deposit of balance compensation was due to failure on the part of the Company in mobilising funds on time.  Further, the delay in acquisition of land not only impacted the expansion programme of ash-pond but also led to non-compliance with provisions of the Environmental Protection Act.

Management clarified (August 2005) during the ARCPSE meeting that action was being initiated to reduce the requirement of land to save extra expenditure.  Further developments are awaited (September 2005). 


2.1.22
Central Government made Noise Pollution (Regulation and Control) Rules, 2000 in order to regulate and control noise producing and generating sources with the objective of maintaining ambient air quality standards.  These rules prescribe ambient air quality standards in respect of noise for different areas/zones.  

In order to maintain the above sound levels, noise emission from equipment should be controlled at source, adequate silencing equipment should be provided at various noise sources and a green belt should be developed around the plant area to diffuse noise dispersion.  The thermal power stations are required to record sound levels in all the areas stipulated in the rules referred to above.  

Audit scrutiny revealed the following:

· KTPS (Stage I-IV) and RTS did not record noise levels at all.  Management stated (July 2005) that noise levels were not measured regularly as the APPCB/MoE&F did not call for these returns.

· Noise levels recorded by VTPS and RTPP during day time in industrial areas for a period of five years up to 2004-05 ranged from 86 to 94 db against the prescribed level of 75 db.  

· Noise levels during night-time in industrial areas and day and night times in commercial, residential and silent zone areas were not recorded in case of the generating units.

Government stated (July 2005) that the Company was not recording ambient noise levels, but was recording equipment based noise levels.  The reply is not tenable as Noise Pollution Rules, 2000 envisage recording of ambient noise levels at different places which was not complied with.


2.1.23
The waste water of the power plant, the coke oven plant and the township are the sources of water pollution.  As per the provisions of the Water (Prevention & Control of Pollution) Act, 1974, the Company is required to obtain the consent of APPCB which inter-alia contains the conditions and stipulations for water pollution to be complied with by the thermal stations.  

2.1.24
Audit scrutiny revealed that the following conditions stipulated in the consent given by APPCB for running the plant were not followed:

· Thermal power stations were not provided meters at the entrance of the water supply connection which are easily accessible for inspection and maintenance and for other purposes of the Act. 

· Separate meters were not installed with necessary pipeline for assessing the quality of water used for industrial cooling or boiler feed, domestic purpose, and processing, whereby water gets polluted and pollutants are easily or not easily bio-degradable and toxic.  

· Immediate action was not taken to install mechanical composite sampling equipment and continuous flow measuring/recording devices on the effluent drains as well as domestic effluent discharge and maintain records.

· Separate power connection with energy meter was not provided for the pollution control equipment.  Further the record of power consumption for the operation of pollution control equipment was not maintained separately. 

Government, while accepting the audit observation, stated (July 2005) that mechanical equipment were not provided for treatment of effluents and as such separate power connection with energy meters was not required.  The reply is not acceptable as in the absence of specific relaxation by APPCB, the conditions stipulated by them were to be complied with.

2.1.25
As per the norms prescribed by APPCB, total suspended solids (TSS), in effluents from main plant, colony, domestic and ash pond should not exceed 100mg per litre.  Audit noticed that TSS in effluent discharges from the following thermal power stations exceeded the standards for the last five years ending 2004-05 as shown below:

(mg/litre)

	Year
	KTPS (Stage I-IV)
	RTPP
	RTS

	
	TSS in ash pond effluents at ash pond
	TSS in ash pond effluents at Karakavagu
	TSS in main plant effluents
	TSS in main plant effluents
	TSS in ash pond effluents at ash pond
	TSS in main plant effluents

	2000-01
	802
	1073
	-
	838
	-
	-

	2001-02
	785
	2877
	473
	447
	283
	-

	2002-03
	881
	1134
	386
	154
	180
	136

	2003-04
	916
	674
	-
	134
	-
	-

	2004-05
	970
	450
	-
	119
	-
	-


The main reasons for exceeding TSS standards were absence of sedimentation tanks and ineffective functioning of effluent treatment plants. As both the reasons are controllable, effective and time bound steps are needed to hasten the process of construction of sedimentation tanks and to keep ETPs in complete working condition.  

Government stated (July 2005) that preliminary design for construction of new effluent treatment plant at RTPP had been completed and construction would be taken up shortly. Government further stated that all the stations were now meeting the TSS limits except ETP system in RTPP.  The reply is not tenable as the data examined for the last five years established that none of the above stations met the TSS standards during the period covered under review.

Condition set for construction of sewerage treatment plant was not complied with.

2.1.26
APPCB had been giving consent from time to time for operation of VTPS under Section 21 of the Air (Prevention & Control of Pollution) Act, 1981 subject to the condition that construction of sewerage treatment plant shall be completed within six months from the date of consent order.  The construction of sewerage treatment plant had not been taken up by the Company so far (September 2005) in spite of the categorical stipulation in the consent order.  Thus, the operation of the plant without meeting the condition set by APPCB was not proper.  

Government stated (July 2005) that tenders called for construction of sewerage treatment plant were under finalisation. 

Water cess

2.1.27
As per the provisions of the Water (Prevention & Control of Pollution) Cess Act, 1977 water cess at rates specified is collected for water utilised for the purposes (viz., industrial cooling, domestic use, and processing irrespective of whether water becomes toxic  or not) specified in the Act ibid.  Compliance with the standards laid down by GOI under Environment (Protection) Act, 1986 makes the consumer eligible for concessional rate of water cess and also rebate in payment of cess.   In this connection the following deserve mention:

Extra expenditure 

Failure to comply with pollution control norms deprived concessional rate of water cess by Rs.23.24 crore.

2.1.28
Audit scrutiny revealed that KTPS, RTPP and VTPS failed to bring down pollution to specified levels with the result that water cess was being paid at higher rates.  Due to failure to comply with the pollution control norms, the above three thermal stations could not take advantage of the concessional rate of water cess and as a consequence there was avoidable payment of water cess by Rs.23.24 crore during 2000-01 to 2004-05.

Government stated (July 2005) that even though most of the standards were met most of the time, when any parameter was exceeded at any point of time even for a short time/period, water cess at rates specified was levied for the whole period.  The reply is not acceptable as concerted efforts should have been made to meet the set standards throughout so as to derive the benefit of concessional rates of water cess.

Avoidable expenditure on water consumption

2.1.29
The cooling of boiler condensers is done in RTPP and KTPS through conventional cooling tower system where water is recycled.  The system operated at VTPS for cooling purpose is “Open cycle cooling system” or “Once through cooling water system” under which water is drawn from  the nearby Krishna river and almost equal quantity (except evaporation losses) of water is let-out into the river after using for cooling purpose.

Water consumed for cooling purpose was very high in VTPS.

As per Section 3(2) of the Water (Prevention & Control of Pollution) Cess Act, 1977, water cess is payable on the basis of water drawn without any regard to actual consumption.  Audit noticed that water consumed per unit of energy generated in VTPS for the last four years up to 2003-04 ranged from 119.6 to 123.5 litres as against 3.5 to 4.6 litres in RTPP, 4.4 to 4.6 litres in KTPS (Stage-V), and 6.7 to 7.4 litres in KTPS (Stage I-IV) for the same period.  During the period from 2000-01 to 2004-05, VTPS had paid water cess aggregating Rs.29.26 crore for water drawn exclusively for condenser cooling purpose.   On the lines of RTPP and KTPS where cooling tower system was in use, if VTPS had also adopted the conventional cooling tower system, the water cess payable would have been Rs.1.96 crore for the same period.  The system of cooling condensers followed in VTPS proved to be costly when compared with other plants mainly due to payment of water cess on water drawn without regard to actual consumption.  Payment of water cess on water drawn for cooling by VTPS can be reduced substantially if water is used for cooling through the system of conventional cooling towers.

Government stated (July 2005) that construction of conventional cooling towers would not be viable due to increased power consumption and decrease in efficiency.  The reply is not tenable as the CPCB insisted on construction of cooling towers as this system ensures generation of lesser quantity of effluents apart from reducing water requirement for cooling purposes from the river.

Excess consumption of water valued at Rs.7.20 crore due to non-utilisation of cooling towers continuously.

2.1.30
Usage of cooling towers is environmentally friendly as effluent discharge would be less due to recycling of water.  VTPS had constructed (March 2004) cooling towers (for three out of six generating units) at a cost of Rs.92.98 crore for the purpose of using them for a period of two months during the period when the barrage (Krishna river) is taken up for annual repairs.   If the cooling towers already constructed are used continuously instead for a period of two months, there would be savings in water consumption by 503 lakh kilo litres per month and consequent savings in water cess by Rs.7.20 crore for one year.  

Government, while accepting the audit observation, stated (July 2005) that operation of the alternative cooling water system (ACWS) for the balance ten months was not financially advantageous.  The reply is not tenable in view of the fact that: 

· the installation of cooling water system is mandatory under environment protection regulations as it reduces the water pollution significantly, and 

· financial viability cannot be a consideration for not falling in line with environmental regulations.  

Rebate not availed of

Water cess rebate of Rs.8.56 crore could not be availed due to non-compliance with pollution control norms.

2.1.31
Water (Prevention & Control of Pollution) Cess Act, 1977 allows a rebate of 25 per cent (70 per cent up to 25 January 1991) on water cess if the consumer complies with all the parameters laid down in the Environment (Protection) Act, 1986 and Water (Prevention & Control of Pollution) Act, 1974.  Audit scrutiny revealed that KTPS, RTPP and VTPS failed to comply with pollution control norms/standards and could not, therefore, avail of water cess rebate aggregating Rs.8.56 crore for a period of five years up to 2004-05.

Government stated (July 2005) that even though most of the standards were met most of the time, when any parameter was exceeded at any point of time even for a short time/period, water cess at rates specified was levied for the whole period.  The reply is not acceptable as concerted efforts were required to meet the set standards throughout so as to derive the benefit of concessional rates of water cess.

2.1.32
While giving consent to operate thermal plants,  APPCB stipulates a condition that the industry shall comply with Hazardous Waste (Management & Handling) Rules, 1989 by obtaining specific authorisation from the APPCB to operate a facility for collection, treatment, storage, transportation and disposal of hazardous wastes viz., waste/used mineral oil, synthetic oil, non-ferrous metal scrap and used lead acid batteries.  As per the said rules, all hazardous wastes should be disposed off only to the authorised agents of APPCB; inventory of hazardous waste should be maintained in Form-3 and Annual returns in Form-4 should be furnished to APPCB.  Besides, it is also mandatory for the industry to furnish every six months, information on batteries in Form-VIII showing consumption, treatment, storage, disposal as per The Batteries (Management & Handling) Rules, 2001. 

Audit noticed the following: 

· Batteries and hazardous wastes including waste oil and scrap were disposed off by the thermal stations to agencies not authorised by APPCB.  The Company stated (August 2005) that batteries and other hazardous items were being sold to authorised agencies.  The reply is factually not correct as Audit noticed that KTPS sold (October 2001-April 2002) used batteries to Rukmini Traders, Haribabu Old Iron and General Merchants and others who were not authorised agents of APPCB.

· KTPS and VTPS did not maintain an inventory of hazardous wastes in Form-3.  Annual return in Form-4 was not sent to APPCB by VTPS and KTPS for the last five years ended 
2004-05.  The Company accepted the observation and stated (August 2005) that action would be taken to comply with the instructions in future.

· The prescribed six monthly return in Form-VIII on the usage of batteries was also not furnished to APPCB by KTPS and RTPP.  Government accepted (July 2005) the observation and agreed to ensure compliance with the above instructions strictly in future.


The Company failed to comply with the rules and regulations which govern the policy/procedures for environmental protection.  The pollution control measures and programmes for conservation and utilisation of energy, water and other natural resources were not followed effectively.  Despite incurring substantial expenditure on up-gradation and installation of parallel ESPs, the SPM levels in the flue gas discharge were more than the prescribed level; the performance tests after installation of parallel ESPs were either not conducted or conducted belatedly.  Action against suppliers for not achieving the designed norm of SPM was lax.  On-line monitoring equipment was either non-functional or not installed in some units resulting into manual recording of SPM levels.  Functioning of equipment used for effluent treatment and pollution control was not effective and efficient.  Pros and cons of using cooling towers already constructed to conserve water consumption were not examined.  The benefits of concessional rate of water cess and rebate on water cess could not be derived due to non-compliance with pollution control norms fully.  Action plan for utilisation of fly ash was not effective.  


· The Company should evolve a long term policy to ensure compliance with guidelines/parameters prescribed by various regulatory agencies.

· The Company should take action against suppliers for not ensuring designed SPM levels as per terms of the supply order.

· The equipment used for recording and controlling emission levels should always be kept in working condition.

· The Company should examine the possibility of continuously using cooling towers already constructed in view of substantial savings in water cess by conservation of water consumed.

· The Company, in coordination with Government agencies should take effective measures to ensure utilisation of fly ash as per action plan prepared by the Company.
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2.1	Environmental safeguards in thermal power stations of Andhra Pradesh Power Generation Corporation Limited
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*Kothagudem Thermal Power Station (KTPS), Nellore Thermal Station (NTS), Rayalaseema Thermal Power Project (RTPP), Ramagundam Thermal Station (RTS), and Vijayawada Thermal Power Station (VTPS).


( milligram per normal cubic metre.


* This was also confirmed by the management during ARCPSE meeting held on �23 August 2005.
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