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Plant:
City:
Sampling Date:

Stack Location:

Boiler Data:

) Ecological
J Laboratories a».1u.

Test Procedure.

Dor Film.

Industrial Area Bar Lev.

22/03/2012

Oil Heater Stack (No. 2).

KesselFabrik (Germany), 1998, Ser. No. 3143.

Environmental Services and Solutions

HaPrat Str. 2, Yavne. POB 13337, Israel.
Tel.: 972-8-9322115, Fax: 972-8-9322116,
Mobile: +972-52-2333061. E-mail: eco_lab2@yahoo.com

Hazard Tested: Hazard Sampling Analytical | Analytical Remarks
Method Method Lab
Total Dust EPA-17 Grav. Ecolab
SO2 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. One Sampling Port (4"). Direct Probe Insertion.
2. More than 8 Dst DownStream up to the Last Turbulence.
3. More than 2 Dst UpStream up to the Next Turbulence.
SamplingTrain: 1. "APEX" Complete Sampling Train (EPA-17/6/7d
Standard / Flexible Configurations).
2. Sampling Probe: 0.9 m Length.
3. Stainless Steel Liner and Nozzle.
Series No.: 1
FUEL: Gas.
Filter No.: TF-117s
Stack Diameter: 40 cm Measured
Stack Cross Area: 0.126 m2 = 1.35 t2 Calculated
Nipple "A" Length: 16 cm Measured
Dor-Film_st2_01-04-12_R-031-2-0412 E1 Page 8 of 17




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" (Points 1 --> 8)
1 0.032 * 17.5 259 0.6 0.024 0.154
2 0.105 20.2 257 0.6 0.024 0.154
3 0.194 23.8 258 0.8 0.031 0.177
4 0.323 28.9 257 0.8 0.031 0177 -1.2
5 0.677 43.1 255 1.0 0.039 0.198
6 0.806 48.2 258 1.0 0.039 0.198
7 0.895 51.8 256 1.0 0.039 0.198
8 0.968 * 54.5 258 0.8 0.031 0.177
Sampling Port "A" (Points 8 --> 1)
8 0.968 * 54.5 259 0.8 0.031 0.177
7 0.895 51.8 258 0.8 0.031 0.177
6 0.806 48.2 256 1.0 0.039 0.198
5 0.677 43.1 255 1.0 0.039 0.198 -1.2
4 0.323 28.9 257 0.8 0.031 0.177
3 0.194 23.8 259 0.8 0.031 0.177
2 0.105 20.2 257 0.8 0.031 0177
1 0.032 * 17.5 257 0.8 0.031 0.177
Average | ---meem | mmeee- 257.3 0.84 0.033 0.181 -1.20

Remarks: 1. Traverse Points Locations were Measured from the Nipple End.

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

3. Traverse Points No. 1 and 8 Locations were moved to 1/2" Distances

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

4. The Sampling was made in Sampling Port "A" (2 x 8 = 16 Points, 2 Directions).

Dor-Film_st2_01-04-12_R-031-2-0412
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PRELIMINARY CALCULATIONS.

Barometric Pressure (Pbar):........................... 723 mmHg = 28.46 in. Hg Measured
InStack Static Pressure (Pg):...........ccccovvuean... -0.088 mmHg = -0.0035 in. Hg Measured
InStack Absolute Pressure (PSO):.................... 722.9 mmHg = 28.46 in. Hg Calculated
Gas Temperature in the DGM (Tmo)................ 330C = 550 o R Assumed
InStack Gas Temperature (TSO):..................... 2573 0C = 954 o R Calculated
Dry Gas Molecular Weight (Md):...................... 30.0 g/Mole Assumed
Water Content in the Gas Stream (Bwso).......... 0.10 Mole Parts Assumed
Wet Gas Molecular Weight (Mso).................... 28.80 g/Mole Calculated
Optimal Nozzle Diameter (Dn Opt.).................. 0.586 in. = 14.9 mm Calculated
Stack Gas Velocity (VSO):.............cvuuueeeeeaa.... 14.0 ft/sec = 4.3 m/sec Calculated
Stack Gas Flowrate (Stack Cond., Qao):........... 68,362 actHr = 1,936 acm/Hr Calculated
Stack Gas Flowrate (St-d Cond., Qso, 0 oC)...... 30,166 dsci/Hr = 854 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 N2-7-1/2 0.5020 12.75 0.001374 | 127.6 31.2
Sampling System No. : 1
Pito't Tube Calibration Factor (Cp):................... 0.841 calibrated  at 23/12/11

Dor-Film_st2_01-04-12_R-031-2-0412

1018 Calibrated
1.688 calibrated

at 15/03/12

at 15/03/12
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Combustion Gases Measurements (Gas Analyser).

Beginning: 11:06
Measure- 02 CO2 (6{0)
Ment Conc-n Conc-n Conc-n
No. % v % v ppm
1 5.8 9.8 19
2 5.9 9.7 11
3 5.5 9.9 26
4 4.8 10.4 40
Average 5.50 9.95 24.0

mg/dscm

0oC - 30.0

20 oC- 28.0

ppm

NORM. TO 3 % Oxygen 27.9
mg/dscm

0oC - 34.9

20 oC- 32.5

EMISSION RATE, g/Hour 25

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

Md real

29.81 g/Mole

Dor-Film_st2_01-04-12_R-031-2-0412 E4 Page 11 of 17



IK Test: PM, SO2 EPA Methods 17/6 Field Test Data. Sampling Time: 11:06-11:40
Sampling Sampling Sampling | Stack Gas Delta Delta Square Delta H Delta H Gas Vol. D.G.Meter | Vacuum Probe Filter Last.Imp.
Point Point Time Temp. Pi Pi Root of Calculated 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) 21 mm H20 mm H20 acm oC in. Hg oC oC oC
Sampling Port "A" (Points 1 --> 8) 388.7840 |<---- Beginning
1 17.5 2 261 0.6 0.024 0.154 18.7 18.8 LC1-0K 16 2.0 121 | - 15
2 20.2 2 253 0.6 0.024 0.154 18.7 18.8 16 2.0 120 | - 15
3 23.8 2 253 0.8 0.031 0.177 25.0 25.0 17 2.5 120 | --—-- 15
4 28.9 2 252 0.8 0.031 0.177 25.0 25.0 17 2.5 122 | - 14
5 43.1 2 258 0.8 0.031 0.177 25.0 25.0 17 2.5 121 | - 14
6 48.2 2 257 1.0 0.039 0.198 31.2 32 17 3.0 119 | -—-- 14
7 51.8 2 251 1.0 0.039 0.198 31.2 32 18 3.0 120 | - 13
8 54.5 2 253 1.0 0.039 0.198 31.2 32 18 3.0 120 | - 13
Sampling Port "A" (Points 8 --> 1)
8 54.5 2 252 0.8 0.031 0.177 25.0 25.0 18 2.5 118 | -—-- 13
7 51.8 2 253 0.8 0.031 0.177 25.0 25.0 18 2.5 120 | -—-- 13
6 48.2 2 257 1.0 0.039 0.198 31.2 32 19 3.0 119 | -—-- 14
5 43.1 2 259 1.0 0.039 0.198 31.2 32 19 3.0 119 | -—-- 14
4 28.9 2 261 0.8 0.031 0.177 25.0 25.0 19 2.5 120 | -—-- 15
3 23.8 2 260 0.8 0.031 0.177 25.0 25.0 19 2.5 121 | - 15
2 20.2 2 257 0.8 0.031 0.177 25.0 25.0 LC1-0K 20 2.5 120 | - 16
1 17.5 2 258 0.6 0.024 0.154 18.7 18.8 389.2722 20 2.0 120 | - 16
32 255.9 0.83 0.032 0.180 25.8 26.0 0.4882 18.0 2.6 120 | ----- 14
Total Average Average Average Average Average Average Total Average Average | Average | Average Average

Dor-Film_st2_01-04-12_R-031-2-0412
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Measurements in the Laboratory.

Impingers Initial Volume....................cooeinnen. 200 m/
Impinger Final Volume:..................oooiiinnl . 232 mi
Silica Gel Initial Weight:.............coooiiiiiins, 200 ¢
Silica Gel Final Weight:...............coooiiiiinnl. 212 g
Dust Collected in the Probe and Cyclone............ 0.0000 g
Filter Tare Weight:.........ccoooiiiiii, 1.0883 ¢
Filter Gross Weight............cooiiiiiiiiii, 1.0890 ¢
Volume of Total Water Collected :...................... 44 mi
Weight of Total Dust Collected:......................... 0.0007 ¢

Necessary Calculations.

Average Pressure in Sampling Train (Pm):......... 28.54 in. Hg
Instack Pressure (Pst): ........cooviiiiiiiiiiiiin, 28.46 in. Hg
Average Stack Gas Temperature (Tst):............... 255.9 oC
Actual Gas Volume Sampled (Vm):.................... 0.4882 acm
Gas Volume Sampled (St-d. Cond., 20 oC).......... 0.4776 dscm
Water Vapours Volume (St-d Cond-s, 20 oC)....... 0.0587 dscm
Gas Stream Water Content (BWS):..................... 10.9 %

29.81 g/Mole

28.52 g/Mole

Dor-Film_st2_01-04-12_R-031-2-0412 E6

724.9 mm Hg
722.9 mm Hg
528.9 oK

4.3 missec
1, 927 acrvHr
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13 g/Hr
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Determination of SOZ2 Instack Concentration
according to EPA No. 6 Method.

Nesessary Data.

1. Impingers Final Volume:............coi 232 ml

2. Gas Volume Sampled (St-d Cond-s, 20 0C):.......cennene.. 0.4776 dscm

3. Stack Gas Flowrate (St-d Cond-s, 0 0C):.....cooeiieiiininnne, 843 dscm/Hr
4. Sample Volume (for titration).................cooil, 20.0 ml

5. Volume of the titrant used for Sample Titration:................ 0.2 ml

6. Blanc Volume (for titration)...............c.ooooiiiiiiin 20.0 ml

7. Volume of the titrant used for BlancTitration:................... 0.20 ml

8. Normality of titrant Solution:...................oo il 0.0100 N

9. SO2 Instack Concentration (St-d Cond-s, 0 oC)............... 0.42 mg/dscm
10. SO2 Instack Concentration (Norm-d to 3% O2):............. 0.49 mg/dscm
11. SO2 EMISSION Rate:.......ccuvniiiieieeie e 0.35 g/Hour
12. SamPle COdE:. .. ... 12-S-1511

Remarks: 1. The Concentration was Calculated at Standard Conditions
(Dry Gas, 0 oC, Atmospheric Pressure)
and Normalyzed to 3% O2.
2. The Concentrations were Calculated as SO2.
3. Analytical Method: Barium-Thorine Titration.
4. "< LOD" = less than the Limit of Determination.

Dor-Film_st2_01-04-12_R-031-2-0412 E7 Page 14 of 17



Determination of NOXx Instack Concentration

according to EPA No. 7-d Method.

Nesessary Data.

1. Initial DGM Reading:........coiiiiii e 0.000 L
2. Final DGM Reading:......coviiiiii i 28.177 L
3. Sampling TiMe: .. ..o 11:08-12:08
4. Sampling Time: . ... 60 min
5. Average Sampling Flowrate: ..., 469.6 mi/min
6. Gas Volume Sampled (DGM Conditions):......................... 0.028177 acm
7. Gas Volume Sampled (St-d Conditions, 20 oC)................ 0.027889 dscm
8. Stack Gas Flowrate (St-d Conditions, 0 0C):...................... 843 dscm/Hr
9. Probe Initial Temperature:............c.cooiiiiiiiiiiin 118 oC
10. Probe Final Temperature:.............coooiiiiiii i, 120 oC
11. Gas Leaving the Last Impinger Initial Temp.:.................... 15 oC
12. Gas Leaving the Last Impinger Final Temp.:.................... 13 oC
13. Sampling Average Delta H:...........coooii i, 14 mm H20
14. DGM Initial Temperature:..........ccoooiiiiiiiiiii . 15 oC
15. DGM Final Temperature:...........coooiiiiiiiiiiiie e 16 oC
16. Sample System NO.I.... ..o 1
17. DGM Calibration Factor (cal. Date - 15/03/12)................ 1.023
18. Sample Code @ ..onniei e 12-N-1512
19. Final Impingers Volume:.............coooiiiiii i 601 mi
Hazard Nitrate NOXx 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 oC) to 3% 02)
mcg/ml mg/dscm mg/dscm g/Hr
NOx 11 188.8 219.4 159.0
Remarks: 1. The Concentration was Calculated at Standard Conditions

Dor-Film_st2_01-04-12_R-031-2-0412

(Dry Gas, 0 oC, Atmospheric Pressure)

and Normalyzed to 3% O2.
2. Total NOx Concentrations were Calculated as NO2.
3. Analytical Method - lon Chromatography.

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