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PM, SO2 INVAPIT'N ANAT 1IN 172V
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Plant:
City:

Sampling Date:
Stack Location:

Boiler Data:

) Ecological
] Laboratories ar.1a

Test Procedure.

DELTA Galil Industries Ltd
Industrial Area, Carmiel.
24/10/2019

Small Steam Boiler Final Stack (No. 1).

Environmental Services and Solutions

HaPrat Str. 2, POB 13337, Yavne 81227, Israel.
Tel.: 972-8-9322115, Fax: 972-8-9322116,
Mobile: +972-52-2333061. E-mail: Ratner@Labs-Eco.com

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 Ports (4", 90 degrees). Sampling Tables.
2. About 3 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-5/6/7d
Standard / Flexible Configurations).
2. Sampling Probe: 1.2 m Length.
3. Stainless Steel Liner and Nozzle,
Test No.: 1
FUEL: HFO (about 1% Sulfure Content), Fuel Additive.
Filter No.: F-470a
Stack Diameter: 75 cm Measured
Stack Cross Area: 0.442 m2 = 4.75 ft2 Calculated
Nipple "A" Length: 17 cm Measured
Nipple "B" Length: 12 cm Measured
Delta_Carm_b2_24-10-19_R-311-1019 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 * 89.5 150 0.6 0.024 0.154
2 0.933 87.0 150 0.6 0.024 0.154
3 0.882 83.2 150 0.6 0.024 0.154
4 0.823 78.7 150 0.6 0.024 0.154
5 0.750 73.3 150 0.6 0.024 0.154
6 0.644 65.3 150 0.6 0.024 0.154 -2.0
7 0.356 43.7 150 0.6 0.024 0.154
8 0.250 35.8 150 0.6 0.024 0.154
9 0.177 30.3 150 0.6 0.024 0.154
10 0.118 25.9 150 0.6 0.024 0.154
11 0.067 22.0 150 0.6 0.024 0.154
12 0.021 * 19.5 150 0.6 0.024 0.154
Sampling Port "B’
13 0.979 * 84.5 150 0.4 0.016 0.125
14 0.933 82.0 150 0.4 0.016 0.125
15 0.882 78.2 150 0.4 0.016 0.125
16 0.823 73.7 150 0.4 0.016 0.125
17 0.750 68.3 150 0.4 0.016 0.125
18 0.644 60.3 150 0.4 0.016 0.125 -2.2
19 0.356 38.7 150 0.6 0.024 0.154
20 0.250 30.8 150 0.6 0.024 0.154
21 0177 25.3 150 0.6 0.024 0.154
22 0.118 20.9 150 0.6 0.024 0.154
23 0.067 17.0 150 0.6 0.024 0.154
24 0.021 * 14.5 150 0.6 0.024 0.154
Average | - | ceeeeeen 150.0 0.55 0.022 0.147 -2.10

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.

Delta_Carm_b2_24-10-19_R-311-1019
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PRELIMINARY CALCULATIONS.

751 mm Hg
-0.15 mm Hg
750.8 mm Hg

33o0C

150.0 0 C

30.0 g/Mole

0.10 Mole Parts

28.80 g/Mole

0.609 in. =

10.0 ft/sec =

170,402 aci/Hr =

97,901 dscf/Hr =

Sampling Nozzle Selection and

29.6 in. Hg
-0.006 in. Hg

29.56 in. Hg

550 0R

761 0R

15.5 mm

3.0 m/sec

4,825 acm/Hr

2,772 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 mm*"2
n PM, SO2 N-8-5/6 0.6253 15.88 | 0.002131 | 198.0 109.0
Sampling System No.: 7n
Pito't Tube Calibration Factor (Cp)................. 0.84  calibrated at 16/05/19
DGM Calibration Factor (Y):.......ccccceeuveuveuvnnnn, 1.006  caiibrated at 21/09/19
Orifice Calibration Factor (dHo..................... 1.958  caiibrated at 21/09/19

Delta_Carm_b2_24-10-19_R-311-1019
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Combustion Gases Measurement

HORIBA Analyser (EPA-10/3a Methods). Lab Site.

CO Calibration PRE-RUN Test.

Calibration Error (%) = ((CR - CTC)/ CTC) * 100%

Calibration Certified Analyser Adjusted Cali- Max. Status Remarks
Gas CO Conc-n Reading to bration Allowed
(CTC) (CR) Error Error
(Certified) ppm ppm ppm % % of CTC
Zero 0.0 0.2 00 | - | -
Low-Level (30%) 22.6 224 | - -0.88 +- 5% 4
High-Level (60%) 39.4 400 | - 1.52 +- 5% %
SPAN 60.2 61.2 602 | - | -
CO Calibration POST-RUN Test.
Calibration Error (%) = ((CR-CTC)/ SPAN) * 100%
Time Calibration | Certified Analyser Cali- Max. Status Remarks
Gas CO Conc-n Reading bration Allowed
(CTC) (CR) Drift Error
HH:mm ppm ppm % % of SPAN
15:16 Zero 0.0 0.4 0.58 +- 3% %
15:29 SPAN 60.2 60.4 0.33 +- 3% 4
Test Time: 10:30-10:45
Measure- 02 CcO2 co
Ment Conc-n | Conc-n | Conc-n
No. % v % v ppm
1 6.55 10.92 11.38
Average 6.55 10.92 11.38
mg/dscm
0oC - 14.23
ppm
NORM. TO 3 % Oxygen 14.20
mg/dscm
0oC - 17.74
EMISSION RATE, g/Hour 40.66

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

Delta_Carm_b2_24-10-19_R-311-1019

Md real

30.01 g/Mole
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IK Test: PM, SO2 EPA Method 5/6 Field Test Data. Sampling Time: 10:25-11:40
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" 547.2950 |<---- Beginning
1 89.5 2 148 0.6 0.024 0.154 65.4 66 31 2.0 117 120 19 LC1-0OK
2 87.0 2 148 0.6 0.024 0.154 65.4 66 32 2.0 116 120 18
3 83.2 2 148 0.6 0.024 0.154 65.4 66 32 2.0 116 121 16
4 78.7 2 149 0.6 0.024 0.154 65.4 66 33 2.0 117 120 15
5 73.3 2 150 0.6 0.024 0.154 65.4 66 33 2.0 117 121 15
6 65.3 2 152 0.6 0.024 0.154 65.4 66 34 2.0 116 119 15
7 43.7 2 150 0.6 0.024 0.154 65.4 66 34 2.0 116 120 16
8 35.8 2 150 0.6 0.024 0.154 65.4 66 34 2.0 117 120 16
9 30.3 2 150 0.6 0.024 0.154 65.4 66 35 2.0 117 119 16
10 25.9 2 143 0.6 0.024 0.154 65.4 66 35 2.0 116 120 16
11 22.0 2 145 0.6 0.024 0.154 65.4 66 35 2.0 116 120 17
12 19.5 2 145 0.6 0.024 0.154 65.4 66 36 2.0 117 120 17
Sampling Port "B"
13 84.5 2 145 0.4 0.016 0.125 43.6 44 36 1.5 117 121 17
14 82.0 2 147 04 0.016 0.125 43.6 44 37 1.5 115 121 17
15 78.2 2 150 04 0.016 0.125 43.6 44 37 1.5 116 119 17
16 73.7 2 150 0.6 0.024 0.154 65.4 66 37 2.0 116 120 18
17 68.3 2 150 0.6 0.024 0.154 65.4 66 37 2.0 116 120 18
18 60.3 2 150 0.6 0.024 0.154 65.4 66 37 2.0 117 120 18
19 38.7 2 152 0.6 0.024 0.154 65.4 66 37 2.0 117 120 19
20 30.8 2 153 0.6 0.024 0.154 65.4 66 38 2.0 117 119 19
21 25.3 2 154 0.6 0.024 0.154 65.4 66 38 2.0 117 120 19
22 20.9 2 154 0.6 0.024 0.154 65.4 66 38 2.0 116 120 18
23 17.0 2 154 0.6 0.024 0.154 65.4 66 38 2.0 116 120 17
24 14.5 2 154 0.6 0.024 0.154 65.4 66 548.4938 38 2.0 116 121 16 LC2-0O'K
48 149.6 0.58 | 0.023 | 0.150 62.7 63.3 1.1988 | 35.5 1.9 116 120 17 | ===
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. 270 mi
Silica Gel Initial Weight:.....................coonnl, 200 g
Silica Gel Final Weight:..............coooiiiiine. 216 g
Dust Collected in the Probe ..............c.cccconall. 0.0003 ¢
Filter Tare Weight:..........cooooiiiii, 0.3267 g
Filter Gross Weight...............ccooooiiiiiiinl, 0.3588 g
Volume of Total Water Collected :...................... 86 mi
Weight of Total Dust Collected:......................... 0.0324 ¢

Necessary Calculations.

Average Pressure in Sampling Train (Pm).......... 29.75 in. Hg = 755.7 mm Hg
Instack Pressure (Pst): .......ccoovviiiiiiiiiiiin, 29.56 in. Hg = 750.8 mm Hg
Average Stack Gas Temperature (Tst):............... 149.6 oC = 422.6 oK
Actual Gas Volume Sampled (Vm):.................... 1.1988 acm
Gas Volume Sampled (St-d. Cond., 20 oC).......... 1.1397 dscm
Water Vapours Volume (St-d Cond-s, 20 oC)....... 0.1147 dscm
Gas Stream Water Content (Bws):..................... 9.14 %
Dry Gas Molecular Weight (Md):....................... 30.01 g/Mole
Wet Gas Molecular Weight (Ms):.................c..... 28.91 g/Mole

EPA-5 Method Final Results.
Average Stack Gas VeIOCIty:.........ccoeeeeeeimiiiiiieiieiiiiiaiananaans 3.10 m/sec
Stack Gas Flowrate (Stack Conditions):.............ccceveevevivnvencnnns 4, 930 acmHr
Stack Gas Flowrate (St-d Cond-s, 0 0C):..........ccovevievmiiniinienanne. 2, 858 ascrmir
Total Dust Instack Conc-n (St-d Cond-s, 0 0C):..........c.ccevuvrernnnnn. 30.5 mg/dscm
Total Dust Instack Conc-n (St-d Cond-s, Norm-d to 3% 0O2).......... 38.1 mg/dscm
Total Dust Mass Emission Rate.:..............cccvveeeviieeeiiiiniiiiannnnnnnn, 87.2 g/Hr
ISOKINETICS Of the SamPliNg:.........c.eeeeeeeeeeseeeeeeeeeeeeeeeeeeeesans 103.5 %
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Determination of SOZ2 Instack Concentration
according to EPA No. 6 Method.

Nesessary Data.
1. Impingers Final Volume:.............coooiiiiii 270 ml
2. Gas Volume Sampled (St-d Cond-s, 20 0C):..........e..... 1.1397 dscm
3. Stack Gas Flowrate (St-d Cond-s, 0 0C):....c.covviviininnnnn., 2,858 dscm/Hr
4. Sample Volume (for titration)...............cooiiiiiiinn. 2.0 ml
5. Volume of the titrant used for Sample Titration:................ 20.5 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.l, 0.0100 N
9. SO2 Instack Concentration (St-d Cond-s, 0 oC)............... 834.0 mg/dscm
10. SO2 Instack Concentration (Normalyzed to 3% O2)........ 1,040 mg/dscm
11. SO2 EMISSION Rate:.......couveiiieeieeie e 2,384 g/Hour
12. Sample Code:........oviiiiee e 19-S-2928

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 SOZ2.
3. Analytical Method: Barium-Thorine Titration.
4. "< LOD" = less than the Limit of Determination.

"< LOQ" = less than the Limit of Quantification.
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Determination of NOXx Instack Concentration

according to EPA No. 7-d Method.

Nesessary Data.

0.000 L
14.753 L
10:30-11:00
30 min

491.8 mi/min
0.014753 acm
0.013852 dscm

2,858 dscm/Hr

9. Probe Initial Temperature:.............coooiiiiii e 119 oC
10. Probe Final Temperature:..............cooiiiiiiiiiii e, 120 oC
11. Gas Leaving the Last Sampler Initial Temp.:...................... 18 oC
12. Gas Leaving the Last Sampler Final Temp.:....................... 20 oC
13. Sampling Average Delta H:.............coooiiiiii i) 14 mm H20
14. DGM Initial Temperature:...........ccoooiiiiiii i 25 oC
15. DGM Final Temperature:...........c.ooiiiiiiiiii e, 33 oC
16. Sample System NO.:........c.oiiiiii e 1
17. DGM Calibration Factor (cal. Date - 06/06/19):................... 0.978
18. SampPle COde .. .. .. 19-N-2929
19. Sample Final Volume:..........oooiiiii i 605 mi

Hazard Nitrate NOXx NOXx NOXx 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 11 382.6 477.2 1,093.6
Remarks: 1. The Concentration was Calculated at Standard Conditions

w

Delta_Carm_b2_24-10-19_R-311-1019

(Dry Gas, 0 oC, Atmospheric Pressure)
and Normalyzed to 3% O2.

. Total NOx Concentrations were Calculated as NO2.
. Analytical Method - lon Chromatography.
. ||< LOD“

less than the Limit of Determination.
less than the Limit of Quantification.

||< LOQ"
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