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naNNa d Pi-n 10'9 MNX¥2 'Yax'7on
(d Pi)
onn'n 0'n YUI'X °C n"o .on
"A" "nnaT Nno
0.281 0.079 146 87.5 1
0.281 0.079 146 84.3 2
0.281 0.079 146 80.0 3
0.307 0.094 146 75.0 4
0.355 0.126 146 68.8 5
2.0 0.407 0.165 146 59.7 6
0.407 0.165 146 35.3 7
0.426 0.181 146 26.3 8
0.444 0.197 146 20.0 9
0.435 0.189 146 15.0 10
0.461 0.213 146 10.7 11
0.478 0.228 146 7.5 12
"B" nnnaT Nnno
0.332 0.110 146 87.5 13
0.366 0.134 146 84.3 14
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0.332 0.110 146 68.8 17
2.0 0.320 0.102 146 59.7 18
0.307 0.094 147 35.3 19
0.294 0.087 147 26.3 20
0.294 0.087 147 20.0 21
0.266 0.071 147 15.0 22
0.266 0.071 147 10.7 23
0.251 0.063 146 7.5 24
2.00 0.345 0.123 146.2 :UNINN
0.3757 ..............:(woI'R) "NAIN ANATA NI VIR
10.7 ......................2wuiNnn (K) 'orpimR viag
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17 123 30 120 56 5.2 144 5.0 2 10.7 11
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19 124 31 120 30 2.8 144 3.0 2 75.0 16
19 123 31 120 30 2.8 144 3.0 2 68.8 17
19 123 32 119 30 2.8 143 3.0 2 59.7 18
19 123 32 120 23.6 2.2 143 2.5 2 35.3 19
20 124 32 121 23.6 2.2 143 2.5 2 26.3 20
19 124 32 120 23.6 2.2 143 2.5 2 20.0 21
19 123 32 120 19.2 1.8 144 2.0 2 15.0 22
20 122 32 119 17.2 1.6 142 1.5 2 10.7 23
20 122 32 120 15.0 1.4 142 1.5 701.5550 2 7.5 24
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yximn yxmn yxmn yxmn yxmn yxmn yxmn yxmn 2"no >"no
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) Ecological
] Laboratories a». 1.

Environmental Services and Solutions

HaPrat Str. 2, POB 13337, Yavne 81227, Israel.
Tel.: 972-8-9322115, Fax: 972-8-93221186,
Mobile: +972-52-2333061. E-mail: eco_lab2@yahoo.com

Test Procedure.
Plant: Orbond LTD.
City: Industrial Area, AlonTavor
Sampling Date: 01/11/2016
Stack Location: || G\ 1)
Hazard Tested: Hazard Sampling Analytical | Analytical Remarks
Method Method Lab
Total Dust EPA-5 Grav. Ecolab
SOx EPA-6 Titration Ecolab
NOX EPA-7d IC Aminolab
Burnt Gases EPA-3a Analyser Ecolab
Gas Flowrate EPA-1,2,4 | - Ecolab
Sampling Site: 1. Two Sampling Port (4"). Sampling Tables.
2. About 3 Dst DownStream up to the Last Turbulence.
3. About 1.5 Dst UpStream up to the Next Turbulence.
SamplingTrain: 1. "APEX" Complete Sampling Train (EPA-5/6/7d
Standard / Flexible Configurations).
2. Sampling Probe: 1.2 m Length.
3. Stainless Steel Liner and Nozzle.
Series No.: 1
FUEL: HFO
Filter No.: F-268a
Stack Diameter: 85 cm Measured
Stack Cross Area: 0.567 m2 = 6.10 72 Calculated
Nipple "A" Length: 5cm Measured
Nipple "B" Length: 5cm Measured
Orbond_st1_01-11-16_R-226-1-1116 E1 Page 8 of 17 Pages



STACK GAS VELOCITY PROFILE (according to EPA Methods 1 and 2).

Traverse | Fraction | Traverse | InStack Delta Delta Square Instack
Point of Stack Point Tempe- Pi Pi Root of Static
ID Location rature (measured) | (calculated) Delta Pi Pressure
No. %/100 cm oC mm H20 in. H20 | (in. H20)™* | mm H20
Sampling Port "A™

1 0.979 * 87.5 146 2.0 0.079 0.281

2 0.933 84.3 146 2.0 0.079 0.281

3 0.882 80.0 146 2.0 0.079 0.281

4 0.823 75.0 146 2.4 0.094 0.307

5 0.750 68.8 146 3.2 0.126 0.355

6 0.644 59.7 146 4.2 0.165 0.407 2.0
7 0.356 35.3 146 4.2 0.165 0.407

8 0.250 26.3 146 4.6 0.181 0.426

9 0.177 20.0 146 5.0 0.197 0.444

10 0.118 15.0 146 4.8 0.189 0.435

11 0.067 10.7 146 5.4 0.213 0.461

12 0.021 * 7.5 146 5.8 0.228 0.478

Sampling Port "B"

13 0.979 * 87.5 146 2.8 0.110 0.332

14 0.933 84.3 146 3.4 0.134 0.366

15 0.882 80.0 146 3.2 0.126 0.355

16 0.823 75.0 146 2.8 0.110 0.332

17 0.750 68.8 146 2.8 0.110 0.332

18 0.644 59.7 146 2.6 0.102 0.320 2.0
19 0.356 35.3 147 2.4 0.094 0.307
20 0.250 26.3 147 2.2 0.087 0.294
21 0.177 20.0 147 2.2 0.087 0.294
22 0.118 15.0 147 1.8 0.071 0.266
23 0.067 10.7 147 1.8 0.071 0.266
24 0.021 * 7.5 146 1.6 0.063 0.251

Average | - | ceeeeeen 146.2 3.13 0.123 0.345 2.00

Remarks: 1. Traverse Points Locations were Measured from the Nipples Ends.

2. Instack Static Pressure was Measured in 2 Traverse Points.

3. Traverse Points No. 1, 12, 13 and 24 Locations were moved to 1" Distances

from the Stack Walls, according to EPA-1 Method Requirements.

4. Light Turbulention was Indicated in the gas Stream.

Orbond_st1_01-11-16_R-226-1-1116
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PRELIMINARY CALCULATIONS.

Barometric Pressure (Pbar):...................... 741 mmHg = 29.17 in. Hg Measured
InStack Static Pressure (Pg):.................... 015 mmHg = 0.0058 in. Hg Measured
InStack Absolute Pressure (Pso)............... 7411 mmHg = 29.18 in. Hg Calculated
Gas Temperature in the DGM (Tmo):......... 330C = 550 0R Assumed
InStack Gas Temperature (Tso):............... 146.20C = 755 0R Calculated
Dry Gas Molecular Weight (Md)................ 29.0 g/Mole Assumed
Water Content in the Gas Stream (Bwso).... 0.20 Mole Parts Assumed
Wet Gas Molecular Weight (Mso).............. 26.80 g/Mole Calculated
Optimal Nozzle Diameter (Dn Opt.):............ 0.414 in. = 10.5 mm Calculated
Stack Gas Velocity (VSO):............cceeeennn.... 24.3 ft/sec = 7.4 m/sec Calculated
Stack Gas Flowrate (Stack Cond., Qao)...... 534,638 actHr = 15,139 acm/Hr Calculated
Stack Gas Flowrate (St-d Cond., Qso):....... 271,948 dsc/Hr = 7,701 dscm/Hr Calculated

Sampling Nozzle Selection and "K" Calculations.

Sampling Hazard Nozzle Nozzle Nozzle Nozzle Nozzle | Calculated
System Sampled ID Diameter | Diameter Cross Cross K Factor
Number Section Section
Area Area
No. No. in. mm fth2 mm*"2
1 PM, SO2 | N1-5-3/8 0.3757 9.54 0.000769 71.5 10.7
Sampling System No.: 1

Orbond_st1_01-11-16_R-226-1-1116

084 Calibrated
1.003 calibrated
1.788 calibrated

at 15/05/16

at 22/05/16

at 22/05/16
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Combustion Gases Measurements (Gas Analyser).

Beginning: 08:43
Measure- 02 CcO2 co
Ment Conc-n | Conc-n | Conc-n
No. % v % v ppm
1 17.1 2.9 4
2 17.1 2.9 5
3 17.1 2.9 5
4 17.1 2.9 4
5 17.1 2.9 6
Average | 17.10 2.89 4.8

mg/dscm

0oC - 6.0

20 oC- 5.6

ppm

NORM. TO 17 % Oxygen 4.9
mg/dscm

0oC - 6.2

20 oC- 5.7

EMISSION RATE, g/Hour 47.7

Real Stack Gas Dry Molecular Weight, Calculated, According to EPA Method 3a:

Md real

29.15 g/Mole

Orbond_st1_01-11-16_R-226-1-1116 E4 Page 11 of 17 Pages



IK Test: PM, SO2 EPA Method 5/6 Field Test Data. Sampling Time: 08:43-09:34
Sampling | Sampling | Sampling | Stack Gas Delta Delta Square Delta H Delta H Gas Vol. D.G.M. | Vacuum | Probe Filter Last.Imp. | Remarks
Point Point Time Temp. Pi Pi Root of Calc-d Real Sampled Temp. In the Temp. | Temp. |Gas.Temp.
Location Tst Delta Pi Vm Tdgm | S. Train Tpr Tf Timp
No. cm min oC mm H20 | in. H20 | (in. H20) 2| mm H20 | mm H20 acm oC in. Hg oC oC oC
Sampling Port "A" 700.6950 |<---- Beginning
1 87.5 2 146 2.0 0.079 0.281 21.5 21.4 28 1.5 120 121 19 LC1-0OK
2 84.3 2 146 2.0 0.079 0.281 21.5 21.4 28 1.5 122 122 18
3 80.0 2 147 2.0 0.079 0.281 21.5 21.4 29 1.5 120 122 18
4 75.0 2 146 2.4 0.094 0.307 25.8 25.6 29 2.0 121 120 17
5 68.8 2 145 3.2 0.126 0.355 34.4 34 29 3.0 120 121 17
6 59.7 2 144 4.2 0.165 0.407 45.1 44 29 4.0 120 122 17
7 35.3 2 144 4.2 0.165 0.407 451 44 30 4.0 121 123 16
8 26.3 2 144 4.8 0.189 0.435 51.6 52 30 4.5 122 123 16
9 20.0 2 145 4.8 0.189 0.435 51.6 52 30 4.5 120 122 16
10 15.0 2 145 4.8 0.189 0.435 51.6 52 30 4.5 121 123 17
11 10.7 2 144 5.2 0.205 0.452 55.9 56 30 5.0 120 123 17
12 7.5 2 144 5.6 0.220 0.470 60.2 60 30 5.5 119 122 17
Sampling Port "B"
13 87.5 2 144 2.8 0.110 0.332 30.1 30 31 3.0 119 120 18
14 84.3 2 143 3.2 0.126 0.355 34.4 34 31 3.0 118 122 18
15 80.0 2 143 3.2 0.126 0.355 34.4 34 31 3.0 118 123 18
16 75.0 2 144 2.8 0.110 0.332 30.1 30 31 3.0 120 124 19
17 68.8 2 144 2.8 0.110 0.332 30.1 30 31 3.0 120 123 19
18 59.7 2 143 2.8 0.110 0.332 30.1 30 32 3.0 119 123 19
19 35.3 2 143 2.2 0.087 0.294 23.6 23.6 32 2.5 120 123 19
20 26.3 2 143 2.2 0.087 0.294 23.6 23.6 32 2.5 121 124 20
21 20.0 2 143 2.2 0.087 0.294 23.6 23.6 32 2.5 120 124 19
22 15.0 2 144 1.8 0.071 0.266 19.3 19.2 32 2.0 120 123 19
23 10.7 2 142 1.6 0.063 0.251 17.2 17.2 32 1.5 119 122 20
24 7.5 2 142 1.4 0.055 0.235 15.0 15.0 701.5550 32 1.5 120 122 20 LC2 - O'K
48 144.1 3.09 | 0.122 | 0.342 33.2 33.1 0.8600 | 30.5 3.0 120 122 18 | =----
Total Average | Average | Average Average Average Average Total Average | Average | Average | Average | Average Average
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Measurements in the Laboratory.

Impingers Initial Volume.......................coonl 200 m/
Impingers Final Volume:.................cooooiviine. 282 mi
Silica Gel Initial Weight:.....................coonnl, 200 g
Silica Gel Final Weight:..............coooiiiiine. 235 g
Dust Collected in the Probe ..............c.cccconall. 0.0004 ¢
Filter Tare Weight:..........cooooiiiii, 0.2954 ¢
Filter Gross Weight...............ccooooiiiiiiinl, 0.3171 g
Volume of Total Water Collected :...................... 117 mi
Weight of Total Dust Collected:......................... 0.0221 g

Necessary Calculations.

Average Pressure in Sampling Train (Pm).......... 29.27 in. Hg = 743.4 mm Hg
Instack Pressure (Pst): .......ccoooviiiiiiiiiiiin, 29.18 in. Hg = 741.1 mm Hg
Average Stack Gas Temperature (Tst):............... 144.1 oC = 4171 oK
Actual Gas Volume Sampled (Vm):.................... 0.8600 acm
Gas Volume Sampled (St-d. Cond., 20 oC).......... 0.8153 dscm
Water Vapours Volume (St-d Cond-s, 20 oC)....... 0.1560 dscm
Gas Stream Water Content (Bws):..................... 16.1 %
Dry Gas Molecular Weight (Md):....................... 29.15 g/Mole
Wet Gas Molecular Weight (Ms):.................c..... 27.36 g/Mole

EPA-5 Method Final Results.
Average Stack Gas VeIOCIty:.........ccoeeeeeeimiiiiiieiieiiiiiaiananaans 7.3 nisec
Stack Gas Flowrate (Stack Conditions):.............ccceveevevivnvencnnns 14, 838 acmmr
Stack Gas Flowrate (St-d Cond-s, 0 0C):..........ccovevievmiiniinienanne. 7, 950 ascrmHr
Total Dust Instack Conc-n (St-d Cond-s, 0 0C):..........c.ccevuvrernnnnn. 29.1 mg/dscm
Total Dust Instack Conc-n (St-d Cond-s, Norm-d to 17% O2)........ 29.9 mg/dscm
Total Dust Mass Emission Rate.:..............cccvveeeviieeeiiiiniiiiannnnnnnn, 231.3 g/Hr
ISOKINETICS Of the SamPliNg:.........c.eeeeeeeeeeseeeeeeeeeeeeeeeeeeeesans 94.7 %
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Determination of SOZ2 Instack Concentration
according to EPA No. 6 Method.

Nesessary Data.
1. Impingers Final Volume:.............cooiiiiii 282 ml
2. Gas Volume Sampled (St-d Cond-s, 20 0C):................. 0.8153 dscm
3. Stack Gas Flowrate (St-d Cond-s, 0 0C):...ccovviiinannnan.. 7,950 dscm/Hr
4. Sample Volume (for titration)...............cooiiiiiiiinnn. 20.0 ml
5. Volume of the titrant used for Sample Titration:................ 27.1 ml
6. Blanc Volume (for titration)...............ccoooiiiiiiiin. 20.0 ml
7. Volume of the titrant used for BlancTitration:................... 0.2 ml
8. Normality of titrant Solution:.................c.ol, 0.0100 N
9. SO2 Instack Concentration (St-d Cond-s, 0 oC)............... 159.9 mg/dscm
10. SO2 Instack Concentration (Norm-d to 17% O2):........... 164.1 mg/dscm
11. SO2 EMISSION Rate:......ccouveiiieeeeie e 1,271 g/Hour
12. Sample Code:........oviiiiei e 16-S-3990

Remarks: 1. The Concentration was Calculated at Standard Conditions
(Dry Gas, 0 oC, Atmospheric Pressure).
and Normalyzed to 17% O2 (if O2-meas > 11%)..
2. The Concentrations were Calculated as SOZ2.
3. Analytical Method: Barium-Thorine Titration.

4. "< LOD" = less than the Limit of Determination.
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Determination of NOXx Instack Concentration

according to EPA No. 7-d Method.
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Nesessary Data.

0.000 L
13.301 L
08:42-09:12

30 min
443.4 mi/min
0.013301 acm
0.012687 dscm
7,950 dscm/Hr
118 oC
122 oC
18 oC
20 oC
14 mm H20
26 oC
28 oC

17. DGM Calibration Factor (cal. Date - 18/05/16)................ 0.997
18. SaAMPIE COAE ..o e, 16-N-3991
19. Final Sample Volume:.........ccooiiiiiii i, 602 mi
Hazard Nitrate NOx NOXx NOXx Remarks
Sampled lon Instack Instack Emission
Conc-n Conc-n Conc-n Rate
in the (St-d (St-d Cond-s,
Sample Cond-s, 0 oC, Norm-d
0 0oC) to 17% 02)
mcg/ml mg/dscm mg/dscm g/Hr
NOx 2.5 94.5 96.9 751.0
Remarks: 1. The Concentration was Calculated at Standard Conditions

(Dry Gas, 0 oC, Atmospheric Pressure)

and Normalyzed to 17% O2.
. Total NOx Concentrations were Calculated as NO2.
. Analytical Method - lon Chromatography.

. "< LOD" = less than the Limit of Determination.
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*** END OF THE REPORT ***
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