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) Ecological
] Laboratories ar. 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: Dor Film.
City: Industrial Area Bar Lev.
Sampling Date: 30/10/2013
Stack Location: Oil Heater Stack (No. 2).
Boiler Data: KesselFabrik (Germany), 1998, Ser. No. 3143.
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.
Sampling Train: 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.:
FUEL: Gas.
Filter No.: TF-536ds
Stack Diameter: 40 cm Measured
Stack Cross Area: 0.126 m2 = 1.35 ft2 Calculated
Nipple "A" Length: 16 cm Measured
Dor-Film_st2_30-10-13_R-222-2-1013 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 * 17.5 250 0.8 0.031 0177
2 0.105 20.2 250 0.6 0.024 0.154
3 0.194 23.8 250 0.8 0.031 0.177
4 0.323 28.9 250 0.8 0.031 0.177 -1.0
5 0.677 43.1 250 1.0 0.039 0.198
6 0.806 48.2 250 1.0 0.039 0.198
7 0.895 51.8 250 0.8 0.031 0.177
8 0.968 * 54.5 250 0.6 0.024 0.154
Sampling Port "A" (Points 8 --> 1)

8 0.968 * 54.5 250 0.6 0.024 0.154
7 0.895 51.8 250 0.6 0.024 0.154
6 0.806 48.2 250 0.8 0.031 0.177
5 0.677 43.1 250 1.0 0.039 0.198 -1.8
4 0.323 28.9 250 1.0 0.039 0.198
3 0.194 23.8 250 0.8 0.031 0.177
2 0.105 20.2 250 0.8 0.031 0.177
1 0.032 * 17.5 250 0.6 0.024 0.154

Average | =-m=mm== | mmmeeee- 250.0 0.79 0.031 0.175 -1.40

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 10 = 20 Points, 2 Directions).

Dor-Film_st2_30-10-13_R-222-2-1013
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Sampling Nozzle Selection and

PRELIMINARY CALCULATIONS.

720 mm Hg
-0.10 mm Hg
719.9 mm Hg

330C
2500C

30.0 g/Mole

0.10 Mole Parts

28.80 g/Mole

0.594 in. =
13.5 fi'sec =
65,790 actHr =
29,311 dsct/Hr =

28.35 in. Hg

-0.0041 in. Hg

28.34 in. Hg

550 0R

941 0R

15.1 mm

4.1 m/sec
1,863 acm/Hr

830 dscm/Hr

Measured

Measured

Calculated

Assumed

Calculated

Assumed

Assumed

Calculated

Calculated

Calculated

Calculated

Calculated

"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 mmA"2
4 PM, SO2 | N4-8-5/8 0.6287 16.0 0.00215 | 200.2 86.5
Sampling System No.: 4
Pito't Tube Calibration Factor (Cp)............... 0.84 calibrated  at 26/06/13
DGM Calibration Factor (Y):.......ccccccevvueuen... 0.987 calibrated  at 23/09/13
Orifice Calibration Factor (dHo)................... 1.881 caiibrated  at 23/09/13
Dor-Film_st2_30-10-13_R-222-2-1013 E3 Page 10 of 17




Combustion Gases Measurements (Gas Analyser).

Beginning: 10:37
Measure- 02 CO2 CcoO
Ment Conc-n Conc-n Conc-n
No. % v % v ppm
1 8.2 8.2 7
2 7.9 8.4 12
3 8.1 8.3 10
4 8.4 8.1 6
Average | 8.15 8.24 8.8
mg/dscm
0oC - 10.9
20 oC- 10.2
ppm
NORM. TO 3 % Oxygen 12.3
mg/dscm
0 oC - 15.4
20 oC- 14.3
EMISSION RATE, g/Hour 9

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

Md real

29.64 g/Mole

Dor-Film_st2_30-10-13_R-222-2-1013
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IK Test: PM, SO2 EPA Method 17/6 Field Test Data. Sampling Time: 10:37-11:11
Sampling | Sampling [Sampling| Stack Gas | Delta Delta Square DeltaH | DeltaH Gas Vol. [D.G.Meter| Vacuum | Probe | Filter | Last.Imp. | Remarks
Point Point Time Temp. Pi Pi Root of Calc-d Real Sampled Temp. Inthe | 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" (Points 1 --> 8) 214.7650 |<---- Beginning

1 17.5 2 274 0.6 0.024 0.154 51.9 52 30 3.0 122 | -—-- 20 LC1-0'K
2 20.2 2 264 0.6 0.024 0.154 51.9 52 30 3.0 122 | - 15

3 23.8 2 267 0.8 0.031 0.177 69.2 70 30 4.0 121 | - 15

4 28.9 2 270 0.8 0.031 0.177 69.2 70 30 4.0 121 | ——- 16

5 43.1 2 263 1.0 0.039 0.198 86.5 86 31 5.0 121 | - 16

6 48.2 2 269 0.8 0.031 0.177 69.2 70 31 4.5 120 | --—--- 16

7 51.8 2 277 0.8 0.031 0.177 69.2 70 31 4.5 121 | - 16

8 54.5 2 268 0.6 0.024 0.154 51.9 52 32 3.5 121 | —-- 17

Sampling Port "A" (Points 8 --> 1)

8 54.5 2 269 0.6 0.024 0.154 51.9 52 32 3.5 120 | --—--- 17

7 51.8 2 272 0.8 0.031 0.177 69.2 70 32 4.5 121 | -—--- 17

6 48.2 2 268 1.0 0.039 0.198 86.5 86 33 5.0 121 | ——- 17

5 43.1 2 265 1.0 0.039 0.198 86.5 86 33 5.0 120 | - 17

4 28.9 2 273 0.8 0.031 0.177 69.2 70 33 4.5 120 | - 18

3 23.8 2 270 0.8 0.031 0.177 69.2 70 33 4.5 121 | - 18

2 20.2 2 264 0.6 0.024 0.154 51.9 52 34 3.5 121 | ——- 18

1 17.5 2 260 0.4 0.016 0.125 34.6 34 215.5820 34 3.0 120 | - 18 LC2 -O'K

32 268.3 | 0.75 | 0.030 | 0.171 64.9 65.1 0.8170 | 31.8 4.1 121 | -=--- 17 | ===
Total Average | Average | Average | Average | Average | Average Total Average | Average |Average|Average| Average

Dor-Film_st2_30-10-13_R-222-2-1013 E5 Page 12 of 17




Measurements in the Laboratory.

Impingers Initial Volume.......................o 200 m/
Impingers Final Volume:...................oooeiiini, 242 mi
Silica Gel Initial Weight:...................cooini. 200 g
Silica Gel Final Weight:...............ccoooiiiine . 217 g
Dust Collected inthe Probe ...............c.coooinein, 0.0000 ¢
Filter Tare Weight:...........ooooiiiiii 0.9967 ¢
Filter Gross Weight..................oooiil, 0.9974 ¢
Volume of Total Water Collected :..................... 59 mi
Weight of Total Dust Collected:......................... 0.0007 ¢

Necessary Calculations.

Average Pressure in Sampling Train (Pm).......... 28.53 in. Hg
Instack Pressure (Pst): ........cccooiiiiiiiiiiiiiiin, 28.34 in. Hg
Average Stack Gas Temperature (Tst):.............. 268.3 oC
Actual Gas Volume Sampled (Vm):................... 0.8170 acm
Gas Volume Sampled (St-d. Cond., 20 oC)......... 0.7397 dscm
Water Vapours Volume (St-d Cond-s, 20 oC)....... 0.0787 dscm
Gas Stream Water Content (Bws):.................... 9.6 %

Dry Gas Molecular Weight (Md):.............c.coeils 29.64 g/Mole
Wet Gas Molecular Weight (Ms):...........c.ccoeuni, 28.52 g/Mole

Dor-Film_st2_30-10-13_R-222-2-1013 E6

724.8 mm H20
719.8 mm H20
541.3 oK

4.1 rsec
1,885 acrvmr
801 dascmmir
1.0 mg/dscm
1.4 mg/ascm

08 g/Hr
101.2 %
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Determination of SOZ2 Instack Concentration
according to EPA No. 6 Method.

Nesessary Data.

1. Impingers Final Volume:...............o 242 ml

2. Gas Volume Sampled (St-d Cond-s, 20 oC)................... 0.7397 dscm

3. Stack Gas Flowrate (St-d Cond-s, 0 0C):.....ccovvviieennnne. 801 dscm/Hr
4. Sample Volume (for titration)................ooooiii 20.0 ml

5. Volume of the titrant used for Sample Titration:............... 1.7 ml

6. Blanc Volume (for titration).................ocooii 20.0 ml

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

8. Normality of titrant Solution:....................c.oiil. 0.0100 N

9. SO2 Instack Concentration (St-d Cond-s, 0 oC):............. 8.4 mg/dscm
10. SO2 Instack Concentration (Normalyzed to 3% O2):...... 11.8 mg/dscm
11. SO2 EMISSION RAte: ... ceeveeee e 6.8 g/Hour
12. SaMPle COAE .. ... et 13-S-4868

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_30-10-13_R-222-2-1013 E7 Page 14 of 17



Determination of NOXx Instack Concentration
according to EPA No. 7-d Method.

Nesessary Data.
1. Initial DGM Reading:......coviiiiiii e 0.000 L
2. Final DGM Reading:......coviiiii e 13.285 L
3. Sampling TiMe: ... o 10:38-11:08
4. Sampling Time:. ... 30 min
5. Average Sampling Flowrate: ... 442.8 mi/min
6. Gas Volume Sampled (DGM Conditions):............cccovvevieiinnns, 0.013285 acm
7. Gas Volume Sampled (St-d Conditions, 20 0C):........cccevienntn 0.012223 dscm
8. Stack Gas Flowrate (St-d Conditions, 0 0C):..........c.ccoieinnn... 801 dscm/Hr
9. Probe Initial Temperature:...........cooiiiiiii 115 oC
10. Probe Final Temperature:............ccoooiiiiiiii e 121 oC
11. Gas Leaving the Last Impinger Initial Temp.:....................... 18 oC
12. Gas Leaving the Last Impinger Final Temp.:........................ 20 oC
13. Sampling Average Delta H:...........c.ooiiiii i 14 mm H20
14. DGM Initial Temperature:..........c.oooiiiiiiiiii e 28 oC
15. DGM Final Temperature:..........ccoooiiiiiiiiii e 30 oC
16. Sample System NO.I... ..o 4M
17. DGM Calibration Factor (cal. Date - 10/06/13):..................... 0.993
18. SaMPIE COE:. .. ..o 13-N-4869
19. Sample Final Volume:..........cooiiiii e, 601 mi
Hazard Nitrate NOx NOx NOx Remarks
Sampled lon Instack Instack Emission
Conc-n Conc-n Conc-n (St-d Rate
in the (Standard Cond-s, 0 oC,
Sample Conditions Normalyzed
0 oC) to 3% 02)
mcg/ml mcg/ml mg/dscm mg/dscm g/Hr
NOx 2.2 86.1 120.9 69.0

Remarks: 1. The Concentration was Calculated at Standard Conditions
(Dry Gas, 0 oC, Atmospheric Pressure)
and Normalyzed to 3% O2.
2. Total NOx Concentrations were Calculated as NO2.
Analytical Method - lon Chromatography.
4. "< LOD" = less than the Limit of Determination.

w
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