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I. GENERAL INFORMATION

1. TESTING CARRIED OUT BY:

The company EKO-MONITORING d.o.o. carries out activities in which it monitors the air emissions from immovable sources pursuant to the authorization of the Ministry of Environmental Protection and Nature of classes: UP/i-351-02/09-08/40, decree number: 517-06-1-1-1-12-4 dated 28/05/2012 (authorization attached hereunto).

2. LOCALIZATION/SOURCE OF THE EMISSION: Industrial zone, Prelog

3. TESTING:
Measuring and analysis of the concentration of emissions of gas from an immovable source of emission – STOVE FOR BURNING ANIMAL WASTE

I. STOVE FOR BURNING ANIMAL WASTE, mark of stove I8-1000 – smoke duct vent channel – establishing the concentration of 02, CO2, CO, nitrogen oxides expressed as NO2, sulfur dioxide (SO2), total dust matter, - pursuant to the Decree on GVE (N.N. 117/12, 90/14).

4. DATE OF MEASURING: 12/11/2014, from 8:00 a.m. to 4:00 p.m.


In total three measuring series were carried out and as such:

· First measuring at the moment of incineration of approximately 20 kg of medical waste

· Second measuring at the moment of incineration of approximately 40 kg of animal wste
· Third measuring at the moment of incineration of approximately 25 kg of communal waste

5. DATA ON THE IMMOVABLE SOURCE:

 
The immovable source of contamination at the moment of measuring was located in Prelog and is composed of one vent from the facility for burning waste of animal origin. 

The device uses a primary and secondary chamber for incineration. In the primary chamber waste is burned, and owing to the second chamber all fumes are additionally thermally processed at a temperature of 850 C.

Incinerators of animal waste are designed to incinerate waste from slaughterhouses as well as entire animal corpses (pigs, horses, cattle, poultry…).

	TECHNICAL CHARACTERISTICS OF THE STOVE FOR THE INCINERATION OF ANIMAL WASTE

	1.
	Manufacturer
	INCINER 8, UNITED KINGDOM

	2.
	Type
	I8-1000

	3.
	Year of manufacture:
	2014

	4.
	Manufacturing number 
	INS2241

	5.
	Incineration capacity
	Up to 1250kgs per hour 65

	6.
	Diameter of fumitory at the measuring point
	300 mm

	7.
	Fuel
	El heating oil

	8.
	Burners in the main chamber
	MAX25, manufacturer: ECOFLAM

	8.
	Burners in the secondary chamber
	MAX25, manufacturer: ECOFLAM


The height of each vent is approximately 4.2m, and the distance from the measuring points to the point of air emission to the atmosphere is approximately 0.65 m. The measuring points are only intended for occasional measuring of emissions and are located at the flat part of the funnel. 
The plant has not installed devices for reducing the emission of fumes. 
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1. The Environmental Protection Act of the Republic of Croatia (N.N. 80/13)
2. The Protection of Air Act of the Republic of Croatia (N.N. 130/11, 47/14)

3. Regulations on Monitoring the Emission of Contaminated Matter into the Air from Immovable Sources (N.N. 129/12, 97/13)

4. Decree on the Limiting Values of Emissions of Contaminated Matter into Air from an Immovable Source (N.N. 117/12, 90/14)

5. ISO 12039:2012 – Establishing the concentration of Carbon Monoxide, Carbon dioxide and oxygen – work characteristics and calibration of automatic measuring systems

6. HRN ISO 10849:2008 – Establishing the mass concentration of nitrogen oxides – characteristics of the operation of automatic measuring systems

7. HRN ISO 10780:1997 – Measuring the speed and volume of the flow of gases in the waste channel

8. HRN ISO 7935:1997 – Establishing the mass concentration of sulfur dioxide - characteristics of the operation of automatic measuring systems

9. HRN ISO 9096:2006 – Manual method of establishing the mass concentration of particles
10. HRN ISO 9096/Cor 1:2007 – Manual method of establishing the mass concentration of particles

11. HRN EN 13284-1:2007 – Manual method for establishing low dust levels

12. HRN CEN/TS 15675 – Measuring emissions from stationary sources – application of norm EN ISO/EC 17025:2005 on occasional measurings

13. HRN EN 15259 – Measuring emissions from stationary sources – requests for measuring cross-sections and places as well as the measuring objective, plan and report

14. Reference Document on the Best Available Techniques for Waste Incineration, August 2006
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III. METHODS OF SAMPLES AND MEASURING INSTRUMENTS

	Testing Parameters
	Measuring Principles
	Calibration/samples

	O2
	Paramagnetism, pursuant to ISO 12039
	Transmission gas analyzer PHOTON II, of manufacturer Madur, Austria, ser. number: 71768078. A heated hose and cooler have been connected to the analyzer for the prepration of dry gas and separation of humidity.

	CO, CO2
	NDIR, pursuant to HRN ISO 12039
	

	NO, NO2
	NDIR, pursuant to HRN ISO

10849
	

	SO2
	NDIR, pursuant to HRN ISO 7935
	

	Speed of the circulation of gases
	Pitot hose, pursuant to ISO 10780
	„S“ pitot hose, connected to the digital pressure measuring device , ISOSTACK BASIC HV, ser. No.: 1141935A, manufacturer: TCR Tecora, Italy

	Dust matter


	Gravimetric, pursuant to HRN EN 13284-1
	Sampling – a sampling device ISOSTACK BASIC HV. Ser. No.: 1141935A, manufacturer: TCR Tecora, Italy
Weighing – analytical scales, manufacturer: Sauter, Germany


Establishing loss of heat – calculation 
· Depending on the % volume of the presence of oxygen (O2) in the dry waste gas:

Qdp = (tdp - tz) (       A2
                               ---------- + B),

                                21 – O2

Qdp – heat losses with waste gases in %,

tdp – temperature of waste gas in °C

tz – temperature of air in the vicinity of the fire-box in °C

O2 – measured volumetric proportion of oxygen in the dry waste gas in %

CO2 – measured volumetric proportion of CO2 in the dry waste gas in %

The values of the constants A1, A2 and B are as follows: 

	
	Wood
	Heating oil
	Natural gas
	City gas
	Coke gas
	Running gas, a mixture of gas and air

	A1
	0.5
	0.5
	0.37
	0.35
	0.29
	0.42

	A2
	0.65
	0.68
	0.66
	0.63
	0.60
	0.63

	B
	0.008
	0.007
	0.009
	0.011
	0.011
	0.008
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Measuring Points
The openings for sampling purposes must be on the flat area of the end part of the outgoing channel with a constant shape. Insofar as possible, it should be as far away from the source which could result in interference with the homogenous circulation of the waste gas (e.g. ventilator, narrowing parts, angle, etc.). The position of the aperture in the outgoing channel must be placed so as to make sure that the:
· Length of the flat part in front of the  sampling aperture is at least 5 hydraulic diameters

· Length of the flat surface behind the sampling aperture is at least 2 hydraulic diameters, or

· Length of the flat surface behind sampling aperture in front of the vent into the atmosphere is at least 5 hydraulic diameters

The measuring points for occasional measurements is placed behind the secondary chamber, on the flat vertical part of the channel which conducts smoke out. The measuring points are placed in the direction of the waste gases at the height of 3.5 m from ground level. At the measuring points the outgoing channel has a round diameter, with the internal diameter of 0.3 m. The entry behind the secondary chamber into the ougoing channel, which is located 0.7 meters in front of the measuring flat surface, presents an obstruction to the flow of waste gases in front of the measuring flat area. The following hindrance for the measuring flat area is the opening of the vertical outgoing channel which is located at 0.65 m from the measuring flat surface. 
One measuring line is accessible. 

Bearing in mind the structure of the funnel and the diameter of the smoke outgoing channel, the measuring points where the measure of emissions was carried out are in accordance with the minimal requirements of norm HRN EN 15259.
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IV. 1. MEASURING RESULTS – INCINERATION OF MEDICAL WASTE

The measuring results at the vents from the facility are presented in the tables below. The values of the concentration and limiting values are shown pursuant to the Decree on the Limiting Values of Emissions of Contaminant Matter into the Atmosphere from Immovable Sources (N.N. No. 117/12, 90/14). The values of concentrations have been converted into a volume unit of dry waste gases under standard conditions (temperature 273.15 K and pressure 101.325 kPa), with a 11% volumetric proportion of  oxygen following corrections for the contents of water vapor.
The results of measurement exclusively pertain to the aforesaid source of contamination and working conditions during measuring, and are expressed as half-hour values pursuant to the applied measuring methods. 

Table 1.1 Results of measuring CO, NOx, SO2, O2, CO2
	Number of measurements:
	
	1
	2
	3
	Average

	Parameter
	Unit
	
	
	
	

	Temperature of the air
	°C
	5.9
	5.5
	5.6
	5.7

	Pressure
	hPa
	1003.1
	1003.0
	1002.9
	1003.0

	Temperature of gas
	°C
	527.1
	514.2
	510.2
	517.2

	Portion of humidity in gas
	%
	13.0
	13.0
	13.0
	13.0

	Carbon (IV) oxide – CO2
	%
	9.8
	9.2
	8.2
	9.0

	Given volumetric proportion O2
	%
	11.0
	11.0
	11.0
	11.0

	Measured volumetric proportion O2
	%
	8.0
	8.8
	9.9
	8.9

	Diameter of measuring surface
	m
	                          0.3
	-

	Measuring surface at the measuring point
	m2
	0.0707
	-

	Number of measuring points
	-
	1
	-

	Position of measuring points
	mm
	100
	100
	100
	-

	Carbon (II) oxide CO, norm. at 0°C
	mg/m3n
	119.0
	118.6
	117.8
	118.5

	Carbon (II) oxide CO, norm.  at O2, dry gas
	mg/m3n
	91.7
	97.0
	106.1
	98.3

	Nitrogen oxide as NO2, norm. at 0°C, 101.3 kPa
	mg/m3
	79.2
	72.0
	69.0
	73.4

	Nitrogen oxide as NO2, norm. at 0°C, dry gas
	mg/m3n
	61.0
	58.9
	62.1
	60.7

	Sulfur oxides SO2, norm. at 0°C, 101.3 kPa
	mg/m3n
	<2.9
	<2.9
	<2.9
	<2.9

	Sulfur oxides SO2, norm. 0°C, dry gas
	mg/m3n
	<2.2
	<2.4
	<2.6
	<2.4


1) Concentration of contaminated matter in the waste gas under normal conditions (temperature 273.15 K and pressure 101.325 kPa, dry gas) has been reduced to the referential proportion of oxygen of 11%
	O-5.10/01
	Issue: 08
	Date: 29/11/2012

	EKO-MONITORING

Kucanska 15, HR-42000 VARAZDIN

T.: 042 351 442 - F.: 042 351 444

W. www.eko-monitoring.hr
	TESTING DEPARTMENT
	109/372-798-1-14-EM

	
	TEST RESULTS OF THE MEASUREMENT OF EMISSIONS INTO AIR FROM A STATIONARY SOURCE
	29/12/2014

	
	
	page 7 of 11


Table 1.2 Results of measuring the speed and volume of flow of fumes
	Measuring port
	Measuring point No.
	Position of measuring point (cm)
	Speed of circulation

(m/s)
	Differential pressure (Pa)
	Temperature

(°C)
	Pressure

(kPa)

	1
	1
	15
	3.69
	4.32
	528.02
	99.89

	Measured median speed of circulation, m/s
	3.69

	Measured median temperature, °C
	528.0

	

	MEASURING THE CIRCULATION

	Humid gas under real conditions, m3/h
	938.51

	Dry gas under standard conditions (0°C, 101.3 kPa), m3/h
	315.52

	Pressure, kPa
	99.89

	Differential pressure, Pa
	4.32


Table 1.3 Results of sampling and establishing solid particles
	MEASURING POINTS
	SAMPLE 1
	SAMPLE 2
	SAMPLE 3
	Middle value

	Minimal number of measuring points:
	1
	-

	Chosen number of measuring points:
	1
	-

	Necessary number of measuring lines
	1
	-

	Accessible number of measuring lines
	1
	-

	SAMPLED VOLUMES

	Dry gas, real conditions  m3 :
	0.1690
	0.1650
	0.1661
	0.1667

	Dry gas, under stand. conditions m3 :
	0.1615
	0.1530
	0.1559
	0.1568

	Humid gas under stand. Conditions m3 :
	0.4717
	0.4170
	0.4524
	0.447033

	Diameter of nozzle     mm:
	10.0
	9.0
	9.0
	9

	Speed of circulation in the nozzle v’N       m/s:
	3.34
	5.47
	3.98
	4.26

	Speed of circulation in the vent v’a     m/s:
	3.94
	4.43
	4.10
	4.16

	Deviations from the isokinetic conditions      %:
	-15.3
	23.4
	2.93
	3.68

	

	CIRCULATION OF FUMES

	Humid gas, real conditions m,3/h: 
	1002.10
	1126.73
	1043.1
	1057.3

	Dry gas, stand. conditions 

m,3/h:
	342.99
	413.1
	307.1
	354.4

	

	MEDIAN VALUES OF TEMPERATURE AND PRESSURE

	Temperature of fumes °C:
	514.0
	460.74
	510.5
	495.08

	Temperature of fumes in the gasmeter   °C: 
	8.8
	17.4
	15.3
	13.8

	Pressure       kPa:
	99.919
	99.784
	99.855
	99.853

	Differential pressure      Pa:
	5.015
	6.814
	5.611
	5.813

	Mark of filter
	85
	86
	87
	-

	Weighed sample + weighed rinsing nozzle mg
	1.9
	2.5
	2.3
	-

	Mass concentration of total powder (detergent, dust) particles m3
	9.0
	13.4
	13.5
	12.0

	Mass circulation  of total dust particles g/h
	3.087
	5.536
	4.146
	4.256
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IV.2 MEASURING RESULTS – INCINERATION OF ANIMAL WASTE

Table 2.1 Results of measuring CO, NOx, SO2, O2, CO2
	Number of measurements
	
	1
	2
	3
	On average

	Parameter
	Unit
	
	
	
	

	Temperature of air 
	°C
	6.4
	8.1
	8.0
	7.5

	Pressure
	hPa
	1002.5
	1002.4
	1002.3
	1002.4

	Temperature of gas
	°C
	424.9
	420.0
	410.6
	418.6

	Percentage of humidity in gas
	%
	13.0
	13.0
	13.0
	13.0

	Carbon (IV) oxide – CO2
	%
	4.8
	3.9
	3.3
	4.0

	Given volumetric proportion O2
Measured volumetric proportion O2
	%
	11.0

14.5
	11.0

15.7
	11.0

16.4
	11.0

15.6

	Diameter of measuring surface
	m2
	0.3
	-

	Measuring surface at the measuring point
	m2
	0.0707
	-

	Number of measuring points
	-
	1
	-

	Position of measuring point
	mm
	100
	100
	100
	-

	Carbon (II) oxide CO, norm at 0°C, 101.3 kPa
	mg/m3n
	131.3
	181.3
	118.8
	143.8

	Carbon (II) CO, norm. at O2, dry gas
	mg/m3n
	202.7
	342.7
	260.8
	268.7

	Nitrogen oxides such as NO2 norm. at 0°C, 101.3 kPa
	mg/m3n
	186.9
	209.0
	183.0
	193.0

	Nitrogen oxides such as NO2 norm. at O2, dry gas
	mg/m3n
	288.7
	395.1
	401.9
	361.9

	Sulfur oxides SO2, norm at 0°C, 101.3 kPa
	mg/m3n
	89.7
	50.9
	52.0
	64.2

	Sulfur oxides SO2, norm at O2, dry gas
	mg/m3n
	138.5
	96.3
	114.2
	116.3


1) Concentration of contaminated matter in the waste gas under normal conditions (temperature 273.15 K and pressure 101.325 kPa, dry gas) has been reduced to the referential 11% proportion of Oxygen
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Table 2.2 Results of sampling and establishing solid particles

	MEASURING POINTS
	SAMPLE 1
	SAMPLE 2
	SAMPLE 3
	Median value

	Minimal number of measuring points:
	1
	-

	Chosen number of measuring points:
	1
	-

	Necessary number of measuring lines
	1
	-

	Accessible number of measuring lines
	1
	-

	SAMPLED VOLUMES

	Dry gas, real conditions  m3 :
	0.2957
	0.1530
	0.1898
	0.2128

	Dry gas, under stand. conditions m3 :
	0.2773
	0.1420
	0.1179
	0.1791

	Humid gas under stand. conditions m3 :
	0.7093
	0.3460
	0.3447
	0.4667

	Diameter of nozzle     mm:
	9.0
	9.0
	9.0
	9

	Speed of circulation in the nozzle v’N       m/s:
	3.72
	3.91
	4.19
	3.94

	Speed of circulation in the vent v’a     m/s:
	4.50
	3.84
	4.05
	4.13

	Deviations from the isokinetic conditions      %:
	-17.4
	18.2
	3.5
	1.43

	

	CIRCULATION OF FUMES

	Humid gas, real conditions m,3/h: 
	1144.53
	976.67
	1030.40
	1050.5

	Dry gas, stand. conditions 

m,3/h:
	447.43
	400.29
	352.1
	399.9

	

	MEDIAN VALUES OF TEMPERATURE AND PRESSURE

	Temperature of fumes °C:
	415.9
	383.30
	514.4
	437.87

	Temperature of fumes in the gasmeter   °C:
	14.0
	17.4
	15.0
	15.5

	Pressure       kPa:
	99.896
	99.780
	99.863
	99.846

	Differential pressure      Pa:
	7.446
	5.700
	6.447
	6.531

	Mark of filter
	91
	94
	92
	-

	Weighed sample + weighed rinsing nozzle mg
	2.5
	1.4
	1.0
	-

	Mass concentration of total powder (detergent, dust) particles m3
	13.9
	18.6
	18.4
	17.0

	Mass circulation of total dust particles       g/h
	6.223
	7.445
	6.478
	6.715
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IV.3 MEASURING RESULTS – INCINERATION OF COMMUNAL WASTE

Table 3.1 Results of measuring CO, NOx, SO2, O2, CO2

	Number of measurements
	
	1
	2
	3
	On average

	Parameter
	Unit
	
	
	
	

	Temperature of air 
	°C
	9.7
	9.4
	9.4
	9.5

	Pressure
	hPa
	1001.5
	1001.4
	1001.3
	1001.4

	Temperature of gas
	°C
	466.8
	463.5
	464.6
	465.0

	Percentage of moisture in gas
	%
	13.0
	13.0
	13.0
	13.0

	Carbon (IV) oxide – CO2
	%
	6.5
	4.9
	4.8
	5.4

	Given volumetric proportion O2
	%
	11.0
	11.0
	11.0
	11.0

	Measured volumetric proportion O2
	%
	12.6
	14.3
	14.6
	13.8

	Diameter of measuring surface
	m2
	0.3
	-

	Measuring surface at the measuring point
	m2
	0.0707
	-

	Number of measuring points
	-
	1
	-

	Position of measuring point
	mm
	100
	100
	100
	-

	Carbon (II) oxide CO, norm at 0°C, 101.3 kPa
	mg/m3n
	91.5
	77.4
	64.7
	77.9

	Carbon (II) CO, norm. at O2, dry gas
	mg/m3n
	108.5
	116.3
	100.4
	108.4

	Nitrogen oxides such as NO2 norm. at 0°C, 101.3 kPa
	mg/m3n
	73.5
	57.7
	58.6
	63.3

	Nitrogen oxides such as NO2 norm. at O2, dry gas
	mg/m3n
	87.2
	86.6
	91.0
	88.3

	Sulfur oxides SO2, norm at 0°C, 101.3 kPa
	mg/m3n
	4.5
	3.9
	7.2
	5.2

	Sulfur oxides SO2, norm at O2, dry gas
	mg/m3n
	5.3
	5.9
	11.2
	7.5


1) Concentration of contaminated matter in the waste gas under normal conditions (temperature 273.15 K and pressure 101.325 kPa. dry gas) has been reduced to the referential 11% proportion of Oxygen
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Table 3.2 Results of sampling and establishing solid particles

	MEASURING POINTS
	SAMPLE 1
	SAMPLE 2
	SAMPLE 3
	Median value

	Minimal number of measuring points:
	1
	-

	Chosen number of measuring points:
	1
	-

	Necessary number of measuring lines
	1
	-

	Accessible number of measuring lines
	1
	-

	SAMPLED VOLUMES

	Dry gas, real conditions  m3 :
	0.1657
	0.1614
	0.1179
	0.1483

	Dry gas, under stand. conditions m3 :
	0.1553
	0.1504
	0.1313
	0.1457

	Humid gas under stand. conditions m3 :
	0.4247
	0.4081
	0.3447
	0.3925

	Diameter of nozzle     mm:
	9.0
	9.0
	9.0
	9

	Speed of circulation in the nozzle v’N       m/s:
	3.71
	3.56
	3.87
	3.71

	Speed of circulation in the vent v’a     m/s:
	4.36
	4.19
	3.95
	4.17

	Deviation from the isokinetic conditions      %:
	-14.9
	-14.9
	2.50
	-9.27

	

	CIRCULATION OF FUMES

	Humid gas, real conditions m,3/h: 
	1108.92
	1065.88
	1005. 04
	1059.9

	Dry gas, stand. conditions 

m,3/h:
	405.59
	392.64
	343.31
	380.5

	

	MEDIAN VALUES OF TEMPERATURE AND PRESSURE

	Temperature of smoke gases °C:
	462.5
	457.0
	514.5
	478.0

	Temperature of smoke gases in the gasmeter   °C:
	14.2
	15.9
	26.4
	18.8

	Pressure       kPa:
	99.790
	99.766
	99.907
	99.821

	Differential pressure      Pa:
	6.584
	6.132
	31.955
	14.890

	Mark of filter
	93
	90
	95
	-

	Weighed sample + weighed rinsing nozzle mg
	2.2
	2.0
	1.4
	-

	Concentration of mass of total powder (detergent, dust) particles m3
	16.9
	19.8
	16.7
	17.8

	Circulation of mass of total dust particles       g/h
	6.854
	7.774
	5.733
	6.787


In Varazdin, Nov. 29, 2014
Research and data processing:



Report evaluated and approved:

BSc Engineering Nikola Djurasek


              MSc Lovorka Gotal Dmitrovic, pred.









Head of Office

________________________



__________________________

Igor Saric, inf.





On behalf of Eko-Monitoring d.o.o.









Zeljko Mihaljevic, dipl.oec, Director
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VII. SUPPLEMENTS:

A. SUMMARY OF THE MEASURING RESULTS
B. A PICTURE OF THE FACILITY WITH INDICATION OF MEASURING POINTS

C. CALIBRATION CERTIFICATES AND AUTHORIZATION FOR THE DEVICES AND INSTRUMENTS USED FOR MEASURING

D. AUTHORIZATION OF THE MINISTRY OF ENVIRONMENTAL PROTECTION AND NATURE

ATTACHMENT A. SUMMARY OF THE MEASURING RESULTS

EMISSIONS DURING THE INCINERATION OF MEDICAL WASTE
	Parameter 1)
	Unit
	Min.
	Max.
	Average

	Carbon (II) oxide – CO
	mg/m3n
	91.7
	106,1
	98.3

	Nitrogen oxides such as NO2
	mg/m3n
	58.9
	62.1
	60.7

	Sulfur dioxide (SO2)
	mg/m3n
	<2.2
	<2.6
	<2.4

	Dust like matter
	mg/m3n
	9.0
	13.5
	12.0


EMISSIONS DURING INCINERATION OF ANIMAL WASTE
	Parameter 1)
	Unit
	Min.
	Max.
	Average

	Carbon (II) oxide – CO
	mg/m3n
	202.7
	342.7
	268.7

	Nitrogen oxides such as NO2
	mg/m3n
	288.7
	401.9
	361.9

	Sulfur dioxide (SO2)
	mg/m3n
	96.3
	138.5
	116.3

	Dust like matter
	mg/m3n
	13.9
	18.6
	17.0


EMISSIONS DURING THE INCINERATION OF COMMUNAL WASTE
	Parameter 1)
	Unit
	Min.
	Max.
	Average

	Carbon (II) oxide – CO
	mg/m3n
	100.4
	116.3
	108.4

	Nitrogen oxides such as NO2
	mg/m3n
	86.6
	91.0
	88.3

	Sulfur dioxide (SO2)
	mg/m3n
	5.3
	11.2
	7.5

	Dust like matter
	mg/m3n
	16.7
	19.3
	17.8


NOTE: For incinerators of animal waste the limiting values from Decree (N.N. 117/12, 90/14) are not applied. The conditions for such facilities are defined by a special regulation on establishing the veterinarian-health conditions for by-products of animal origin which are not intended for human consumption. 
As indicative limiting values of emissions (following a request of the Client for Measurement), LVs were taken from the Decree (N.N. 117/12, 90/14), and can be seen in Supplement B.

SUPPLEMENT B.

The Decree on the Limiting Values for the Emission of Contaminant Matter into the

Air from Immovable Sources

(N.N. 117/12, 90/14)

Article 126

(1) The provisions of this Article are not applied to vaporisation or pyrolysis facilities, if the gases which occur as a result of thermal processing of waste have been purified and no longer represent waste prior to incineration and if therefore the emissions which they cause are not higher than the emissions which occur as a result of burning natural gas. 
(2) The provisions of this Article are not applied to facilities in which the following is incinerated/co-incinerated:

· Waste which occurs during research or exploitation of oil and gas sources in facilities located in the open sea which are also incinerated within those facilities, 

· Radioactive waste,

· Waste of animal origin, which is defined by a special regulation on establishing the veterinary-health conditions for by-products of animal origin which are not intended for human consumption, 

· Waste from Article 5, paragraph 1, item 1 of subitem b of this Decree, and

· For experimental facilities which are used for research, development and testing in order to improve the incineration procedure and which annually process less than 50 tonnes of waste. 

Article 130

(1) GVE [Emission Limiting Values] of contaminated matter in waste gas in facilities for the incineration of waste are  values of contaminant matter in waste gas regulated  according to the median values of the mass concentration of contaminant matter within a specified time period. 
(2) GVE of contaminated matter in waste gas in facilities for the incineration of waste, are regulated according to the median half-hourly values, and are as such:

	Contaminant matters
	GVE , (100 %)

A          a/

(mg/m3)
	GVE , (97 %)

B          b/

(mg/m3)

	Total dust-like matter (stiff particles)
	30
	10

	Organic matter in the form of gas and vapor, expressed as total organic carbon 
	20
	10

	Hydrogen chloride (HCI)
	60
	10

	Hydrogen fluoride (HF)
	4
	2

	Sulfur dioxide (SO2)
	200
	50

	Nitrogen compounds expressed as NO2 for the existing facilities for the incineration of waste with effective capacities which are higher than 6 t/h or for new incinerating plants
	400
	200


a/ 100% A indicates that no median half-hourly values can be higher than GVE.
b/ 97% B indicates that 97% of the median half-hourly values during the year cannot be higher than GVE.

(4) GVE for Carbon monoxide (CO) in the waste gas of the facility for the incineration of waste (excluding the times when the facility is turned on and off) are:

·  50 mg/m3 for all measured daily average values, 

· 100 mg/m3 for all measured half-hourly average values,

· 150 mg/m3 for all measured 10-minute average values.

PICTURE OF THE FACILITY WITH THE POSITION OF MEASURING POINTS










Measuring points

CITY GAS COMPANY ZAGREB-Opskrba d.o.o.
     

CITY GAS COMPANY-ZAGREB-Supply

Service Department





Service sector

Radnicka cesta 1, Zagreb 10000
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CALIBRATION REPORT

Report No.



ZU-01/17/10/2014

Object of calibration


Diaphragm gas meter


Manufacturer


ITRON-Gallus


Model



G1.6


Serial number


005919338


Measurement range

0.016 – 2.50 m3/h

Customer



EKO Monitoring, d.o.o.


Address



Kucanska 15, Varazdin 42000

Date of calibration


October 17, 2014

Total number of pages


3

Date






Head of the Calibration Department





CITY GAS COMPANY





ZAGREB-OPSKRBA d.o.o.

October 17, 2014


Z a g r e b

signed








PhD sci. Berislav Pavlovic, BSc eng.

Reproduction of this CALIBRATION REPORT is not allowed without prior permission by the GPZ-O

CITY GAS COMPANY ZAGREB-Opskrba d.o.o.
      

CITY GAS COMPANY-ZAGREB-Supply

Service Department





Service sector             2/3
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Calibration report No. 

ZU-01/17-10-2014

Object of calibration

Diaphragm gas meter
Procedure of calibration

Calibration performing with bell prover according to





Procedure R-5,4-3

Place of calibration


Laboratory of Gradska plinara Zagreb-Supply

Measurement conditions

Calibration performed at 5 flow rates with one repetition

Reference and traceability:

	Reference
	Measurand
	Measurement range
	Traceability
	Uncertainty
	Distribution

	Bell prover Rombach RKA
	Flow
	0.02 – 25 m3/h
	DZM 052-01/12
	0.15 % to

0.51 %
	normal

	Inclined manometer
	Pressure
	0 – 12 mbar
	A-1590 12-03
	11.18 Pa
	normal

	Glass thermometer
	Temperature
	10 - 30 °C
	1-0053 13-04
	0.11 °C
	normal

	VAISALA PTB 220
	Atm. pressure
	950 – 1050 mbar
	FSB 2-0080/13-07
	30.17 Pa
	normal

	VAISALA HMT 334
	Temperature in bell
	0 – 50 °C
	FSB 3-0014/13-04
	0.16 °C
	normal


Environmental conditions
	Air temperature
	24 ± 1°C

	Air humidity
	62 ± 2%

	Atmospheric pressure
	999 ± 1 mbar


Reproduction of this CALIBRATION REPORT is not allowed without prior permission by the GPZ-O

CITY GAS COMPANY ZAGREB-Opskrba d.o.o.
      

CITY GAS COMPANY-ZAGREB-Supply

Service Department





Service sector             3/3
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Calibration report No. 

ZU-01/17-10-2014

Calibration results

	Measu-rement No.
	Flow
	Referential device
	Measurement which is tested

	
	
	Temp.
	Pres-

sure
	Volume
	Temp.
	Pre-ssu-re
	volume
	
	De-

viati-on
	Unce-tainty

	
	Q, m3/h
	°C
	mbar
	dm3
	°C
	mbar
	V1, dm3
	V2, dm3
	dV1, dm3
	e, %
	w, %

	1
	0.060
	22.9
	11.80
	10.00
	23.6
	11.8
	30.60
	40.80
	10.20
	2.00
	0.72

	2
	0.200
	22.9
	11.80
	20.00
	23.6
	11.8
	40.80
	61.50
	20.70
	3.50
	0.57

	3
	0.500
	22.9
	11.80
	50.00
	23.7
	11.8
	61.50
	113.20
	51.70
	3.40
	0.53

	4
	1.000
	22.8
	11.80
	100.00
	23.7
	11.7
	113.20
	216.40
	103.20
	3.20
	0.28

	5
	2.500
	22.8
	11.80
	200.00
	23.7
	11.7
	216.40
	420.70
	204.30
	2.15
	0.27

	6
	2.500
	22.8
	11.80
	200.00
	23.8
	11.7
	420.70
	624.60
	203.90
	1.95
	0.27

	7
	1.000
	22.7
	11.80
	100.00
	23.8
	11.8
	624.60
	727.80
	103.20
	3.20
	0.28

	8
	0.500
	22.8
	11.80
	50.00
	23.7
	11.8
	727.00
	779.40
	52.40
	4.80
	0.53

	9
	0.200
	22.8
	11.80
	20.00
	23.8
	11.8
	779.40
	800.00
	20.60
	3.00
	0.57

	10
	0.060
	22.8
	11.80
	10.00
	23.9
	11.8
	800.00
	810.20
	10.20
	2.00
	0.72


Measured uncertainty
The extended measured uncertainty of the A-type mounts to




W =             3.151 %

The standard measurement uncertainty multiplied with the coverage factor K = 2 corresponds to a 95% confidence level. 

End of CALIBRATION REPORT
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TEHNICAR SERVAG d.o.o.
SERVAG




CROATIA – 10000 Zagreb – Meduliceva 14

Laboratory for Mass



Tel.: 01/ 48 48 425 – Fax: 01/ 48 46 429







e-mail: laboratorij@tehnicar-serveag.hr






www.tehnicar-servag.hr OIB 49911547627

Calibration Certificate









Number

14-5-020

Customer:


Eko-monitoring d.o.o.





Kucanska 15, 42000 Varazdin

User:



Eko-monitoring d.o.o.





Kucanska 15, 42000 Varazdin

Calibration item:
    

NON-AUTOMATIC ELECTRONIC SCALES – ANALYTICAL

Manufacturer:


SAUTER

Type:



414/13

Serial number:


17510

Technical data:


Max = 200 g



d = 0.0001 g

Order No:


9/14


Order date:

02/10/2014

Date of calibration:


16/10/2014

Method of calibration:

LMP-54 Calibration of electronic non-automatic scales





pursuant to EURAMET /cg-18/v.03

	Date of issue            Calibrated by              Approved by    Seal    Page   1   of   2

16.10.2014
                                  signed                           signed          seal of TEHNICAR

                                                                                                        SERVAG

                                 Josip Zupanec                Andjelko Pavlic   LABORATORY FOR MASS


Reproduction of the complete certificate is 
Calibration has been executed using standards

allowed. Parts of the certificate may only
which are traceable to international standards, 

be reproduced with written approval of 
which realize the units of measurement according
the TEHNICAR SERVAG d.o.o. A 

to the international System of Units (SI).

Certificate of Calibration without a signature

and seal is not valid. 

LMF-54 version 2

TEHNICAR




Certificate of Calibration No:
14-5-020

SERVAG
















Page 2 of 2
Used etalon:


Serial number: 188   Grade of accuracy: E2
According to: 230-C102-13-1

Calibration conditions:


Place of calibration

At the user’s premises


Temperature during calibration: 22.8 °C to 22.8 °C


The scales were tuned:
they were not tuned

Results

Repeatability:

The tested load weight of 100 g, applied 10 times. The presented value without a load was returned to zero when needed. The calculated standard deviation amounts to

0.000032 g.

Errors shown:

	
	Load
	Shown
	Tare
	Error
	U (E)=ku(E)
	k

	1
	0
	g
	0.0000
	g
	-
	g
	0.0000
	g
	0.00011
	g
	2.04

	2
	0.05
	g
	0.0500
	g
	-
	g
	0.0000
	g
	0.00011
	g
	2.03

	3
	0.1
	g
	0.1000
	g
	-
	g
	0.0000
	g
	0.00011
	g
	2.03

	4
	1
	g
	1.0000
	g
	-
	g
	0.0000
	g
	0.00011
	g
	2.01

	5
	10
	g
	10.000
	g
	-
	g
	0.0000
	g
	0.00023
	g
	2.00

	6
	50
	g
	50.002
	g
	-
	g
	0.0002
	g
	0.00091
	g
	2.00

	7
	100
	g
	100.0005
	g
	-
	g
	0.0005
	g
	0.00179
	g
	2.00

	8
	200
	g
	200.0008
	g
	-
	g
	0.0008
	g
	0.00357
	g
	2.00



The highest value of shown unstability for all shown errors amounts to:


U(E)=0.00357g, which is based on k(95%)=2.00 for veff=∞

It is stated that the expanded uncertainty of measurement results are calculated from a combined standard of uncertainty by multiplying it with the coverage factor k. This was determined according to documents EA-4/02 and EUROMET cg-18/v.03. 
The result of the measurement is within the assigned interval of measurement uncertainty with a confidence level of approximately 95%. The measurement uncertainty of the weighing values can be rounded due to practical reasons on the multiplied value of the scale division d, but only if it is upper rounded. 

The expanded uncertainty consists of the repeatibility of the measurements, rounding influenced by the scale division value, and measurement uncertainty of the weight standards. 

The results of the measurement and corresponding mesurement uncertainty are related to the values which were measured at the time of calibration and at the place of calibration where long-term stability is not included. 

LMF-54 version 2



End of calibration report

LABORING d.o.o.
For measuring and testing

Virjanska 22, 10000 Zagreb, Croatia

ACCREDITED CALIBRATION LABORATORY

Accredited by HAA – pursuant to the norm HRN ISO/IEC 17025

· Certificate of Accreditation No. 2091

Calibration Certificate

Calibration certificate No:


544-14/2         Calibration label No.: 544-14/2
Client’s name and address:


EKO MONITORING d.o.o.







Kucanska 14, 42000 Varazdin

Object of calibration:


Isokinetic sampling device – pressure sensor
Range and subdivision of the object:

from 0 to 3556000 Pa/1 Pa

Manufacturer:



TCR TECORA

Type:




ISOSTACK BASIC

Serial number:



1141935A

Date of calibration:






24/10/2014
                Calibration method:
Calibration is performed by an accredited procedure according to DKD-R 6-1:2003 (sequence C).

                Traceability proof:
Fluke 717-100, sn 8616031, calibrated until / valid until: 09/03/2016; LPM, FSB, Croatia


Fluke 700P24, sn 89602412, calibrated until /valid until: 09/03/2016; LPM, FSB Croatia

Lufft Opus 2, sn 608.0903.9302.5.4.1.48; calibrated until / valid until: 06/12/2014; LPM, FSB, Zagreb

__________________________________________________________________________
    Seal                          Issue date:             Person in charge:                Head of laboratory:

LABORING

d.o.o. for measuring     24/10/2014       Darko Balkovic, Bsc. eng.  Gordana Stjepanovic, eng.

and testing

ZAGREB, Virjanska 2                                      signed                                   signed

Certificate number:  544-14/2              Page number/of: 1/2     Date:  24/10/2014

LAB-OB-0040/1
This document is valid only for the above mentioned device and can

Issue: 01

 not be used for any other device.

This document can be reproduced only in its integral form and with 

written approval of Laboring d.o.o.




The calibration certificate without a signature and seal is not valid. 

tel: +385 1 3692 055  fax: +385 1 3692 054    http://www.laboring.hr   e-mail: laboring@laboring.hr
LABORING d.o.o.





17025-HAA

For measuring and testing






2091

Virjanska 22, 10000 Zagreb, Croatia

ACCREDITED CALIBRATION LABORATORY

Accredited by HAA – pursuant to the norm HRN ISO/IEC 17025

· Certificate of Accreditation No. 2091

Calibration Certificate

Calibration certificate No:


544-14/1   
Calibration label No.: 544-14/1

Client’s name and address:


EKO MONITORING d.o.o.






Kucanska 14, 42000 Varazdin

Object:

                                 
Isokinetic sampling device – temperature sensor

Subdivision of the object:


0.1°C
Manufacturer:



TCR TECORA (analyzer)






TCR TECORA (probe)

Type:




ISOSTACK BASIC (analyzer)






TYPE K (probe)

Serial No.:



1141935A (analyzer)






544-14/1 (probe)




Date of calibration:


24/10/2014

Calibration method:


Calibration is performed by an accredited


internal procedure LAB-PO-0023.

Traceability proof:


Hart Scientific 1529, sn A24213, calibrated

up to / valid until: 11/06/2015. Fluke, The Netherlands
PRT Hart Scientific 5626, sn 1771, calibrated up to / valid until: 24/08/2015, LMK, Slovenia

Lufft Opus 2, sn 608.0903.9302.5.4.1.48, calibrated to / valid until: 06/12/2014, LPM, FSB, Croatia

____________________________________________________________________________________________________

Seal                          Issue date:             Person in charge:                Head of laboratory:

LABORING

d.o.o. for measuring     24/10/2014       Darko Balkovic, Bsc. eng.  Gordana Stjepanovic, eng.

and testing

ZAGREB, Virjanska 2                                      signed                                   signed

Certificate number:  544-14/2              Page number/of: 1/2     Date:  24/10/2014

LAB-OB-0040/1
This document is valid only for the above mentioned device and can

Issue: 01

not be used for any other device.

This document can be reproduced only in its integral form and with 

written approval of Laboring d.o.o.




The calibration certificate without a signature and seal is not valid. 

Tel: +385 1 3692 055 fax: +385 1 3692 054      http://www.laboring.hr   e-mail: laboring@laboring.hr
	EKO-MONITORING

Kucanska 15, HR-42000 VARAZDIN

T. 042 351 442 F. 042 351 444

W. www.eko-monitoring.hr
	TESTING DEPARTMENT
	-

	
	TESTING A GASMETER IN THE DEVICE FOR AUTOMATIC ISOKINETIC SAMPLING
	22/10/2014

	
	
	Page 1 of 2


Object which is being tested: Gasmeter Qmax=2.5m3/h, Qmin=0.016m3/h
Type of device: ISOSTAC BASIC HV

Manufacturing number: 114935A

Data on the gasmeter on the sampling device:

Testing site: Testing Department, Testing Laboratory
Date and hour when testing was done: 22/10/2014
Testing carried out by: Kresimir Huljak, Igor Saric
The referential gasmeter used during testing:

	Manufacturer:
	Type
	Manufacturing number:
	Characteristics:
	Certificate number
	Umjernica number

	Itron
	Gallus-

G1.6
	005919338
	Qmax=2.5m3/h

Qmin=0.016m3/h
	CV EAC 1373/00-

03248, dated

17/10/2011
	ZU-01/17-10-2014, dated 17/10/2014, Laboratory of the City Gas Works Zagreb d.o.o.

	Given flow:
	Testing carried out with 16.67 l/min (according to the instructions of the manufacturer Tecora s.l.r.), dry gas (before the referential gasmeter a device was attached to eliminate humidity), with 5 repetitions

	Conditions in the laboratory at the time when testing was carried out
	Tamb = 22.8 °C, patm =999 mbar, humidity = 58%


The other equipment during testing: for the entry of dry gas into the referential gasmeter, a device was used to eliminate humidity (a container with dried silica gel)

	
	
	Calibration, measurements of the gasmeter m3
	
	Difference (meas. before – meas. after) lit.
	
	Difference (refer. gas.
-

instr.gas.)

lit
	Deviation
%
	Allowed deviation
%

	
	Gasmeter
	Before
	After
	
	
	
	
	
	

	1
	Isostack Basic HV
	28.9384
	29.0038
	
	65.4
	
	0.5
	0.9
	± 2

	
	Referential gasmeter G1.6
	2.854
	2.9200
	
	66.0
	
	
	
	

	
	Gasmeter
	Before
	After
	
	
	
	
	
	

	2
	Isostack Basic HV
	29.0038
	29.0649
	
	61.1
	
	0.8
	1.3
	± 2

	
	Referential gasmeter G1.6
	2.9200
	2.9819
	
	61.9
	
	
	
	

	
	Gasmeter
	Before
	After
	
	
	
	
	
	

	3
	Isostack Basic HV
	29.0649
	29.1293
	
	64.4
	
	0.4
	0.6
	± 2

	
	Referential gasmeter G1.6
	2.9819
	3.0467
	
	64.8
	
	
	
	

	4
	Gasmeter
	Before
	After
	
	
	
	
	
	

	
	Isostack Basic HV
	29.1293
	29.2015
	
	72.2
	
	0.9
	1.2


	± 2



	
	Referential gasmeter G1.6
	3.0467
	3.1198
	
	73.1
	
	
	
	

	5
	Isostack Basic HV
	29.2015
	29.2781
	
	76.6
	
	0.8


	1.0
	± 2



	
	Referential gasmeter G1.6
	3.1198
	3.1972
	
	77.4
	
	
	
	


CONCLUSION: The deviations of the gas meter in the device Isostack Basic HV, ser. number: 114935A are less than the maximal deviations prescribed by the norm ISO 9096, in the performed area of measurement. 
	WRITTEN BY
	CHECKED BY
	APPROVED BY

	Igor Saric
	Kresimir Huljak, BSc, mech. eng
	Kresimir Huljak, BSc, mech eng

	signed
	signed
	signed


K o n t r o l   b i r o

Company for quality control d.o.o.



DGS    Ex    IQNet







(illegible)

CERTIFICATE OF THE VALIDITY OF

A MEASURING DEVICE

No. 14-123-34055

1. Device
:

MADUR



PHOTON II




Ser. No.: 71768078

2. User:


EKO-MONITORING d.o.o.




KUCANSKA 15




42000 VARAZDIN

3. Testing date:

20 – 22/10/2014

4. Valid until:

22/10/2015

5. Testing carried out by:
Dubravko Hrup, BSc, el. eng.




Hrvoje Nikl, BSc, chem. eng.

6. Applied regulations:
HRN EN 14181:2007; Annex A;




HRN ISO 10849:2008, HRN ISO 12039:2012




HRN ISO 10396:2008, HRN ISO 7935:1997

In Zagreb, 27/10/2014





Person in charge:









Hrvoje Nikl, BSc, chem. eng.






(:)


signed





seal (illegible)

7. Data on the device

Name: MADUR

Type: PHOTON II

Purpose: Portable analyzer of fumes
Serial number: 71768078

Year of manufacture: -
8. Testing

8.1 Visual control

By the visual control of the device (the state of the filters, complete system for calibration with the probe) the correct state of the device was established.

8.2 Impermeability test
An impermeability test was conducted on the entire system with a vacuum manometer

(WIKA – 1.0 – 1.5 bar).

The test complied with the standards (the entire measuring system shows no sign of leakage and is good for operation).

8.3 Testing the device
The transmitter analyzer of fumes Madur Photon II has built-in NDIR sensors for measurement CO (0 – 20000 ppm), CO2 (0-25 vol %). NO (0-5000 ppm). NO2 (0-1000 ppm), SO2 (0 -5000 ppm) and a paragmanetic sensor O2 (0 – 21 vol %).
A measurement of response was made, response of zero („zero check“),response of the range („span check“) and linearity of the O2, CO, NO, NO2 and SO2 sensors. For the checks referential materials and a mixer of gases Sonimix 7000-2L were used.  

FORM 01-UM


Certificate No. 14-123-34055
Page 2 of 46
Measurement value: 02 – oxygen

	02 – oxygen (measurement range 0 – 21 vol %), paramagnetism

	Zero and range check
	
	Referential value (vol. %)
	Measured value (vol. %)
	Absolute deviation (vol. %)
	Relative deviation (vol. %)

	
	Zero
	0
	0
	0
	0

	
	Range
	18.765
	18.86
	0.095
	0.51

	Time of response: 30 s

	Linearity check
	Measurement range (%)
	Referential value (vol. %)
	Measured value (vol. %)
	Absolute deviation (vol. %)
	Relative deviation (vol. %)

	
	0
	0
	0
	0
	0

	
	20
	4.18
	4.20
	0.02
	0.48

	
	40
	8.21
	8.23
	0.02
	0.24

	
	60
	12.50
	12.53
	0.03
	0.24

	
	80
	16.68
	16.72
	0.04
	0.24

	
	0
	0
	0
	0
	0

	Referential material
	02 – Oxygen, certificate No. 20124538, container No. 142, inv. No. 282, manufacturer Messer Schweiz AG, synthetic air




Note: During testing time referential materials were used which are in line with international standards. 
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Linearity

Measured value, vol %

Measurement range, %

Allowed deviation

Relative deviation %









Measured values









Deviation + 2%









Deviation – 2%
Measured values, vol %
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Measurement values: CO (II) – carbon oxide
	CO – carbon (II)  (measurement range 0 – 2000 ppm), NDIR

	Zero and range check
	
	Referential value, (ppm)


	Changed value (ppm)
	Absolute deviation (ppm)
	Relative deviation ( %)

	
	Zero
	0
	0
	0
	0

	
	Range
	1863.00
	1833
	-30
	-1.61

	Time of response: 40 s

	Check of linearity
	Measurement range (%)
	Referential value, (ppm)


	Changed value (ppm)
	Absolute deviation (ppm)
	Relative deviation (%)

	
	0
	0
	0
	0
	0

	
	20
	414.32
	414
	-0.32
	-0.08

	
	40
	829.01
	825
	-4.01
	-0.48

	
	60
	1241.80
	1231
	-10.8
	-0.87

	
	80
	1656.50
	1636
	-20.50
	-1.24

	
	0
	0
	0
	0
	0

	Referential material
	CO – carbon (II) oxide, certificate No. 20123852, container No. D546540, inv. No. 279, manufacturer Messer Schweiz AG 


Note: During testing time referential materials were used which are in line with international standards. 
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Linearity
Measured value, ppm

Measurement range, %

Allowed deviation

Relative deviation %









Measured values









Deviation + 2%









Deviation 2%

Measured values, ppm
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Measurement values: NO (II) – nitrogen (II) oxide
	NO – nitrogen (II)  oxide (measurement range 0 – 1000 ppm), NDIR

	Zero and range check
	
	Referential value, (ppm)


	Changed value (ppm)
	Absolute deviation (ppm)
	Relative deviation ( %)

	
	Zero
	0
	0
	0
	0

	
	Range
	904.50
	895
	-9.50
	-1.05

	Time of response: 28 s

	Check of linearity
	Measurement range ( %)
	Referential value, (ppm)


	Changed value (ppm)
	Absolute deviation (ppm)
	Relative deviation ( %)

	
	0
	0
	0
	0
	0

	
	20
	201.15
	202
	0.85
	0.42

	
	40
	402.49
	404
	1,51
	0.38

	
	60
	603.83
	595
	-7.93
	-1.31

	
	80
	804.28
	793
	-11.28
	-1.40

	
	0
	0
	0
	0
	0

	Referential material
	NO – nitrogen (II) oxide, certificate No. 20124171, container No. D546529, inv. No. 280, manufacturer Messer Schweiz AG 


Note: During testing time referential materials were used which are in line with international standards. 
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Linearity
Measured value, ppm

Measurement range, %

Allowed deviation

Relative deviation %









Measured values









Deviation + 2%









Deviation 2%

Measured values, ppm
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Measurement values: NO2- nitrogen (IV) oxide

	NO2– nitrogen (IV)  oxide (measurement range 0 – 100 ppm), NDIR

	Zero and range check
	
	Referential value, (ppm)


	Changed value (ppm)
	Absolute deviation (ppm)
	Relative deviation ( %)

	
	Zero
	0
	0
	0
	0

	
	Range
	77.758
	77
	-0.758
	-0.98

	Time of response: 42 s

	Check of linearity
	Measurement range ( %)
	Referential value, (ppm)


	Changed value (ppm)
	Absolute deviation (ppm)
	Relative deviation ( %)

	
	0
	0
	0
	0
	0

	
	20
	17.293
	17
	-0.29
	-1.68

	
	40
	34.525
	34
	0.53
	1,53

	
	60
	51.834
	51
	-0.83
	-1.60

	
	80
	69.143
	68
	-1.14
	-1.65

	
	0
	0
	0
	0
	0

	Referential material
	NO2 – nitrogen (IV) oxide, certificate No. 20132338, container No. 25639, manufacturer Messer Schweiz AG 


Note: During testing time referential materials were used which are in line with international standards. 
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Linearity
Measured value, ppm

Measurement range, %

Allowed deviation

Relative deviation %









Measured values









Deviation + 2%









Deviation 2%

Measured values, ppm
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Measurement values: SO2- sulfur (IV) oxide

	SO2– sulfur (IV)  oxide

(measurement range 0 – 3000 ppm), NDIR

	Zero and range check
	
	Referential value, (ppm)


	Changed value (ppm)
	Absolute deviation (ppm)
	Relative deviation (vol %)

	
	Zero
	0
	0
	0
	0

	
	Range
	2657.50
	2724
	63.5
	2.39

	Time of response: 28 s

	Check of linearity
	Measurement range ( %)
	Referential value, (ppm)


	Changed value (ppm)
	Absolute deviation (ppm)
	Relative deviation ( %)

	
	0
	0
	0
	0
	0

	
	20
	591.03
	595
	3.97
	0.67

	
	40
	1179.90
	1188
	7.4
	0.63

	
	60
	1771.50
	1757
	-14.5
	-0.82

	
	80
	2363.10
	2412
	46.9
	1.99

	
	0
	0
	0
	0
	0

	Referential material
	SO2 – sulfur (IV) oxide, certificate No. 20124675, container No. D925771, manufacturer Messer Schweiz AG 


Note: During testing time referential materials were used which are in line with international standards. 
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Linearity

Measured value, ppm

Measurement range, %

Allowed deviation

Relative deviation %









Measured values









Deviation + 2%









Deviation - 2%

Measured values, ppm
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9. Conclusion
Based on the carried out tests and comparison with the accepted standards it is hereby concluded that the device MADUR PHOTON II, ser. No. 71768078 of the company EKO-MONITORING d.o.o., Kucanska 15, from Varazdin, is in working order. 

Date when testing will be carried out next:



22/10/2015

Testing carried out by:

Dubravko Hrup, BSc, el. eng.

signed

Hrvoje Nikl, BSc, chem. eng.

In Zagreb, 27/10/2014









PC Director









Hrvoje Nikl, BSc, chem. eng.









signed









Seal of Kontrol Biro
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10. Supplement

- Certificate of referential materials

- Certificate of mixers
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	SWISS

CALIBRATION
	S

C

S
	Swiss calibration service
	Messer Schweiz AG
CH-5800 Lenzburg
Telephone  062 886 4141

Fax  062 885 4100

Home: http://www.messer.ch
	MESSER


The Swiss Calibration Service is one of the signatories to the EA  Accreditation: SCS 026
Multilateral Agreement of the recognition of calibration certificates
Certificate No.
20142647



Page 1








of 2

Client 
Messer Croatia Plin d.o.o.


Industrijska 1




Order No., date    6300813505


10290 ZAPRESIC





              06/08/2014

CALIBRATION CERTIFICATE

GASMIXTURE:


250 VOL. PPM carbon monoxide 4.7 (CO 4.7)
                                                           Remainder: nitrogen 5.0

CYLINDER TYPE:


10 liters

BATCH NO



20142647

DATE




27/06/2014

The measurements, uncertainties with confidence probability and calibration methods are given on the following pages and are part of the certificate.

Date:
27/06/2014



Head of certified reference materials


Messer Schweiz AG


R. Vallant


Soonerstrasse 73


CH-5600 Lenzburg



signed


www.messer.ch
This certificate shall not be published or reproduced [other] than in full. 

	SWISS

CALIBRATION
	S

C

S
	Swiss calibration service
	Messer Schweiz AG

CH-5800 Lenzburg
Telephone  062 886 4141

Fax  062 885 4100

Home: http://www.messer.ch
	MESSER


Calibration Laboratory accredited by the Swiss Office of Metrology







Accreditation No.
SCS 026

Certificate No:
20142647

Page
2 
of
2
Pages

GRAVIMETRIC VALUE/                       255.0 VOL. PPM CO 4.7 +/- 2% relative
MEASUREMENT UNCERTAINTY      250.7 VOL. PPM NO 2.5 +/- 2% relative

                                                                  246.9 VOL. PPM SO2 3.8 +/- 2% relative

                                                                  Remainder nitrogen 5.0

The reported expended uncertainty of measurement is stated as the standard uncertainty of measurement multiplied by the coverage factor k = 2, which for a normal distribution corresponds to a coverage of probability of approximately 95%.

This document is only valid in combination with the according Messer certificate. 

This certificate shall not be published or reproduced [other] than in full. 

Internal order number: 7045029

TA:     

6300813505






MESSER

Pos. –no. 
000010

PO number:
Order NM 114.14, Eko

Name:









HR1689









Company









Messer Croatia Plin d.o.o.









Industrijska 1









HR-10290 ZAPRESIC

Certificate
ISO 6141



Accredited Mix



20142647
	Components
	Composition
	Uncertainty (k=2.95%) confidence

	
	Rated value
	Actual value
	


CO 4.7                                250 VOL. PPM        255.0 VOL. PPM      +/- 2% relative
NO 2.5                                250 VOL. PPM        250.7 VOL. PPM      +/- 2% relative

SO2 3.8                               250 VOL. PPM        246.9 VOL. PPM      +/- 2% relative
Nitrogen 5.0

Reference conditions for volume fractions or mass concentrations: 0°C, 1013 mbar
Method:




gravimetric

Analysis:




Chem. Lum., NDIR

Volume and cylinder No:
8460

Minimal (illegible) pressure:

5 bar



10 liters

Batch No:

20142647   
Storage/utilization temperature range:
-10°C to 50°C 

Valve:


M19x 1.5 tf (D illegible 14) Date of production:

27/06/2014

Filling pressure 
150 bar


Expiration date:


27/06/2015

Manufacturer:





Responsible:
Messer Schweiz AG




Reto Lehrer

Seonerstrasse 75

5800 LENZBURG





Date

SCHWEIZ





27/06/2014
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LABORING d.o.o.





17025-HAA

For measuring and testing






2091

Virjanska 22, 10000 Zagreb, Croatia

ACCREDITED CALIBRATION LABORATORY

Accredited by HAA – pursuant to the norm HRN ISO/IEC 17025

· Certificate of Accreditation No. 2091

Calibration Certificate

Calibration certificate No:


562-13   
Calibration label No.: 562-13

Client’s name and address:


EKO MONITORING d.o.o.






Kucanska 14, 42000 Varazdin

Object of calibration:

            
MANOMETER

Range and subdivision of the object:

from 0 to 25 hPa / 0.01 hPa

Manufacturer:



TESTO

Type:




435

Serial No.:



02612416

Date of calibration:


11/11/2013
               Calibration method:
Calibration is performed by method in accordance with DKD-R 6-1; 2003 (sequence C). Internal procedure LAB-PO-0045.
               Traceability proof:
Fluke 717-100, sn 8616031, / valid until: 09/02/2015; LPM, FSB, Croatia

Fluke 700P24, sn 89602412, / valid until:

09/02/2015; LPM, FSB, Croatia
Lufft Opus 2, sn 608.0903.9302.5.4.1.48;

Valid until 06/12/2014; LPM, FSB, Zagreb

Seal                          Issue date:             Person in charge:                Head of laboratory:

LABORING

d.o.o. for measuring     11/11/2013       Ivan Fiolic

  Gordana Stjepanovic, eng.

and testing

ZAGREB, Virjanska 2                                      signed                                   signed

Certificate number:  562-13              Page number/of: 1/2     Date:  11/11/2013
LAB-OB-0040/1
This document is valid only for the above mentioned device and can-Issue: 01

not be used for any other device.

This document can be reproduced only in its integral form and with 

written approval of Laboring d.o.o.




The calibration certificate without a signature and seal is not valid. 

LABORING d.o.o.





17025-HAA

For measuring and testing






2091

Virjanska 22, 10000 Zagreb, Croatia

ACCREDITED CALIBRATION LABORATORY

Accredited by HAA – pursuant to the norm HRN ISO/IEC 17025

· Certificate of Accreditation No. 2091

Calibration Certificate

Calibratrion location:

LABORING d.o.o., Virjanska 22, 10000 Zagreb

Environmental conditions:

Temperature:

+22.4°C





Pressure:

1000 hPa





Relative humidity:
50 %

Pressure media:


air

Calibration results:

	Item reading
	Standard reading

(up)             (down)
	Average standard reading
	Average deviation of pressure item
	Hysteresis
	Expanded uncertainty of measurement
	Units

	0.00
	0.0
	0.0
	0.0
	0.0
	0.0
	1.1
	hPa

	5.00
	5.0
	5.0
	5.0
	0.0
	0.0
	1.1
	hPa

	10.00
	10.2
	10.2
	10.2
	-0.2
	0.0
	1.1
	hPa

	15.00
	15.3
	15.3
	15.3
	-0.3
	0.0
	1.1
	hPa

	20.00
	20.3
	20.2
	20.3
	-0.3
	-0.1
	1.1
	hPa

	25.00
	25.2
	25.2
	25.2
	-0.2
	0.0
	1.1
	hPa


Uncertainty of measurement: The results are stated in the form of (x=x±u), where ’x’ stands for average, and ’u’ for expanded (k=2) uncertainty of measurement. The reported expanded uncertainty of measurement is stated as the standard uncertainty multiplied by the coverage factor k=2, which for a t-distribution corresponds to a coverage probability of approximately 95%. The standard uncertainty of measure has been determined in accordance with EA-4/02 publication. The reported uncertainty does not include an estimate of long-term variations. 

End of calibration certificate

Certificate number:  562-13              Page number/of: 2/2     Date:  11/11/2013

LAB-OB-0040/2
This document is valid only for the above mentioned device and can-
Issue: 01

not be used for any other device.

This document can be reproduced only in its integral form and with 

written approval of Laboring d.o.o.




The calibration certificate without a signature and seal is not valid. 

REPUBLIC OF CROATIA

MINISTRY OF ENVIRONMENTAL PROTECTION

AND NATURE PROTECTION
10000 Zagreb, Republike Austrije 14

Tel.: 01/3717-111, fax: 01/3317-157

CLASS: UP/I-351-02/2-08/40

INTERNAL NUMBER: 517-06-1-1-1-12-4

Zagreb, 28/5/2012

The Ministry of Environmental Protection and Nature Protection, pursuant to Article 54 of the Environmental Protection of Air Act („National Gazette“, No. 130/11), and following a request made by the company EKO-MONITORING d.o.o., Kucanska 15, Varazdin, represented by its Director Mario Feric, for issuing a license to carry out its business operations of monitoring the emission of contaminated particles into the air from an immovable source, has hereby made the following
D E C I S I O N

1. The company EKO-MONITORING d.o.o., Kucanska 15, Varazdin, with OIB: 82818873408, is hereby allowed to carry out the activity of monitoring the emissions of contaminated matter into the air from an immovable source according to the following methods:

· HRN ISO 9096:2006 (ISO 9096:2003) – Manual method of establishing the mass concentration of particles;  Satisfies requirement HRS CEN/TS 15675:2008 (CEN/TS 15675:2007)
· HRN EN 13284-1:2007 (EN 13284-1:2001) – Manual method of establishing low levels of concentration of dust: Satisfies requirement HRS CEN/TS 15675:2008 (CEN/TS 15675:2007)

· HRN ISO 10780:1997 (ISO 10780:1994) – Measuring the speed and volume flow of gas in the outgoing channel: Satisfies requirement HRS CEN/TS 15675:2008 (CEN/TS 15675:2007)

· HRN EN 14385-2008 (EN 14385:2004) apart from items 8.7 and 8.8 – Sampling for establishing the total emission (As, Cd, Cr, Co, Cu, Mn, Ni, Pb, Sb, Ti and V); Satisfies requirement HRS CEN/TS 15675:2008 (CEN/TS 15675:2007)

· ISO 12039:2001 – Establishing carbon monoxide, carbon dioxide and oxygen: Satisfies requirement HRS CEN/TS 15675:2008 (CEN/TS 15675:2007)

· HRN ISO 7935:1997 (ISO 7935:1992) – Establishing mass concentration of sulfur dioxide – the significance of the operation of automatic measuring methods; Satisfies requirement HRS CEN/TS 15675:2008 (CEN/TS 15675:2007)
· HRN ISO 10849:2008 (ISO 10849:1996) – Establishing the mass concentration of nitrogen oxides - the significance of the operation of automatic measuring methods; Satisfies requirement HRS CEN/TS 15675:2008 (CEN/TS 15675:2007)

· HRN DIN 51402-1:2010 (DIN 51402-1:1986) Establishing the smoke number; Satisfies requirement HRS CEN/TS 15675:2008 (CEN/TS 15675:2007)

II. The right in item I of this decision is approved until 01/21/2015.

III. The Party is obliged to deliver the certificates of the passed expert exam from the field of environmental protection for at least three employees within one year from the date when the special regulations came into effect which regulate the passing of expert exams for carrying out expert operations with regards to environmental protection. 

IV. The Party is obliged to inform this Ministry of any changes which pertain to the conditions for the issuance of this decision within 8 days when said changes have been made. 

V. The date of effect of this decision makes the decision of the Ministry of Environmental Protection Spatial Planning and Construction obsolete CLASS: UP/1-351-02/09-08/151, URBROJ: 531-1-1-1-10-5, dated 02/8/2010.

Explanation


The company EKO-MONITORING d.o.o. (hereinafter: Party), Kucanska 15, Varazdin, represented by its Director Mario Peric, submitted on 04/10/2012 to this Ministry a request that performance of the activities of monitoring the emissions of contaminant matter into the air from an immovable source, apart from the methods established in item I. of the decision of the Ministry of Environmental Protection, Spatial Planning and Construction CLASS: UP/I-351-02/09-08/151, URBROJ: 531-13-1-1-1-10-5 dated 02/8/2010, be approved and according to an additional referential method which has been stated under serial number 4, the attachment of the Certificate of Accreditation number 1223 (Class: 383-02/07/30/015, Urbroj: 569/02-2/12/24 dated 03/02/2012).


Together with the application the Party also attached a copy from the court register, employment booklet and diplomas of the employees with a description of their employment experience, an agreement of lease for their premises and a certified copy of the Certificate of Accreditation number 1223 (Class: 383-20/07-30/-15, Urbroj: 569-02/2-12-23 dated 02/03/2012), and attach Certificate number 1223 (Class: 383-20/07-30/-15, Urbroj: 569-02/23 dated 02/03/2012), pursuant to all requirements of the norm HRN EN ISO/IEC 17025:2007 issued by the Croatian Accreditation Agency.

In the carried out procedure, it was established that due to the supplements and as such the Certificate of Accreditation No. 1223 dated 03/02/2012 (Class: 383-02/07-30/015, Urbroj: 569-02/2-12-24) which changed the supplement of the accreditation dated 01/22/2010 (Class: 383-02/07-30/15, Urbroj: 569-02/2-10-02), the Party was accredited to carry out activities of monitoring the emission of contaminated matter into the air from immovable sources and according to the additional requested method HRN EN 14385:2008 (EN 14385:2004), apart from items 8.7 and 8.8 – Sampling for establishing the total emission (As, Cd, Cr, Co, Cu, Mn, Ni, Pb, Sb, Ti and V); Has satisfied requirement HRS CEN/TS 15675:2008 (CEN/TS 15675:2007). The attached certificate of accreditation will no longer be valid as of 01/21/2015, therefore pursuant to Article 58 item 1 of the Environmental Protection Act it is allowed to carry out its activites up to that date. 

Based on all of the above, the decision is no longer in effect of the Ministry

CLASS: UP/1-351-02/09-08/151, URBROJ: 531-13-1-1-1-10-5 dated 02/08/2010.


During the procedure, it was established that the Party is registered to carry out activities of monitoring contaminant matters into the air from immovable sources, and has three employees with the required education and experience, has its own office premises, all pursuant to the conditions from Article 55 item 1, sub-items 1, 2 and 3 of the Environmental Protection of Air Act. With regards to the condition of passing an expert exam from the field of environmental protection from item 1 sub-item 2 of the same article in conjunction with article 2 paragraph 2 of the Regulations of the Conditions of Issuing Consent to legal entities to carry out expert operations of environmental protection („National Gazette“, number 57/10), it is noted that at least three employees which the Party employs are obliged to pass the expert exam from the field of environmental protection of air pursuant to a special regulation which regulates the passing of expert exams to carry out expert operations of environmental protection which are based on Article 40 item 6 of the Environmental Protection Act (“National Gazette“ No. 110/07). Following all of the above, and pursuant to Article 234, item 2 of the Environmental Protection Act, it was established that the Party is obliged to submit certificates of the passed expert exams from the field of environmental protection for at least three employees within one year from the date when that special regulation came into effect.


Based on the established factual state, and pursuant to Article 55, item 1 and  Article 58, items 1 and 4 of the Environmental Protection of Air, Article 234 item 2 of the Environmental Protection Act and Article 50 of the General Administrative Proceedings Act, a decision was made as stated above.


An administrative fee for this decision in the amount of HRK 50.00 according to Tar. No. 2 of the Administrative Fees Act („National Gazette“, numbers 8/96, 77/96, 95/97, 131/97, 68/98, 66/99, 145/99, 30/00, 116/00, 163/03, 17/04, 110/04, 141/04, 150/05, 153/05, 129/06, 117/07, 25/08, 60/08, 20/10, 69/10 and 126/11) has been duly paid.

LEGAL REMEDIES:


This decision is final in the administrative procedure and no appeal can be launched against it, however an administrative procedure can be filed. An administrative procedure is launched with an appeal to the Administrative Court in Zagreb 10000, Avenija Dubrovnik 6 and 8, within 30 days from the date when this decision was delivered. 


The appeal is filed at the aforesaid administrative court in writing, or with minutes if given orally or with a message, i.e. electronically. 







Seal








ASSISTANT TO THE MINISTER








(illegible) signed  
