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Emission rates to the atmosphere (Boiler No 8

35.006

188.298

18.216

2.218

Emssion tes to the atmo p r ﬂ oile o _

412 16.315

2082 55.42 219.463

173 4.60 18.216
28 0.75 2.970
Gkl a0 9 JB Jleal)
No Pollutant Average emission Average emission
loads (t/y) Before loads(t/y) After

1 | Carbon monoxide 25.661 2.5661

2 | Sulphur Dioxide 203.881 Nil

3 | Nitrogen oxides 18.216 NA

4 | Suspended Particulate 2.594 0.259
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2.5 Overall inputs

The table below is filled in with information on inputs to the production processes.

Annual Consumption

(tons/year)
Raw materials:
1- Bleached Wood Pulp(Short Fibers)
2- White Paper Scrap
3- Kraft Scrap 23000

4- Coloured Paper Scrap

5- Varieties of Paper Scrap

6- Rosin

7- Alum

8- Kaolin

9- Starch

10- Wire, Fell, and Blanket

Energy:

Mazout:

7500

Solar oil:

1800

Natural gas:

Electricity:

23000000 (kwh/year)

Others:

Water:

Municipal:

1401840 (4248 (m°/day))

Private:

Purified:

Recycled:

Others:

Others:

Industrial water

6040 (m°/day)

Cooling water

200 (m°/day)

10




2.6 Overall outputs

The following table contains general ou

emission, and hazardous waste.

touts comprise products, solid waste, wastewater, air

Annual production

(tons/year)
Products:
A:Cardboard Duplex 11000
B:Thick Cardboard 5500
C.Cardboard Eggs Trays 1260
Solid waste:
1- Plastics 144
2- Glass 7.2
3- Wood 5
4- Organic materials 100
5- Metallic materials 50

Wastewater:

A:from duplex

:3000 (m°/day)

B:from thick car

1000 (m°/day)

C:from Eggs tray line

248 (m°/day)

Air emissions (controlled and
uncontrolled):

A

B:

C:

Hazardous waste:

1- Colours Barrels

2- Empty Qil Barrels

3-

Others:

A:

B:

C:

11
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Figure (7) Industriay Wastewater network
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3.2 Summary of emissions
r/wat

concentration, and what monitoring is undertaken,

The following table myst be completeq:

erlwaste emissions and indicate discharge points, volume or

Emissions Type Discharge Process Volume / Annual ~ Remarks
point - step(s) of | concentration Production | SR
origin : ' (ton/year)

Solid waste: 1

1- Barrels Collected Storage weight 22 Counting .

2- Plastics Collected Pulpers Weight 144 _1 Sold for contractor

3- Glass Collected Purifiers weight 7.2 |-Sold for contractor

4- Wood Collected Purifiers Weight 50 | Moved to dumping

‘ “site
5- Organic Collected Purifiers Weight 100 ‘Moved tod umping
| Materials _ ~ _ . ste .
6- Metals Collected Purifiers Weight - 50 | Moved to fumping
) site. 2 :

Wastewater: o

1- WW from Duplex Industrial waste Duplex mill Volume 3000

cardboard ' : (m*/day)

2- WW from Thick Industrial waste | Cardboard Volume 1000 (m*/day)

Cardboard mill .

3- WW from Eggs industrial waste Eggs tray Mill | Volume 248 (m*/day)

Tray line ' _

Others:

Air emission

(controiled and

uncontrolled): Co L :

1- Boiler Stack Boiler Stack Burning Concentration Analysis -Applying for EPAP

, Mazout ' | attached N ]

2- Dust Emission Boiler Stack Bumning Concentration Analysis Applying for EPAP
Mazout ' attached Il . ’

Hazardous

waste: : _

1-Organic Waste All Factory All processes Weight 100 Sent for dumpin

2- In organic Waste All Factory Al processes | Weight 500 Sent for dumping

Others:

A

B:

C:

14




Carbon 86% Sulphur; 3%
Hydrogen: 10.5% Ash: - 0.2%
Nitrogen: 0.05% Molsture: 0.2%
Oxygen:  0.05% HHy: 18,007 BTU/IL

* Burmning Mazout with old burners gives rise to high air pollutant concentration which has a
bad impact on the surrounding area.

At the moment 14.5 (t/hr) of steam js produced.

Each tons of steam uses 20 Kg of Mazout.

Working hours peryear are 7200 (hriyear).

The main environmental impact is the production of SO, and CO, and CO.

In case of and only if complete combustion of Mazout, the following is an estimation of CO,
& SO, emission perton of Mazout (HFO).

¢
CO; facter = 1000 kg * 86% *44 g CQ, = 3153 kg of CO, per tonne of HFO
tonne *12gcC

The following two tables represents the emission loads for the two boifers at SIMO
Emission rates to the atmosphere (Boiler No 8)

346 8.84 35.006

1861 47.55 188.298
173 4.60 18.216
22 0.56 2.218

16




ision rates to the atmosp hee

16315
2082 55.42 } 219.463

173 4.60 [ 18.216
28 0.75 ] 2.970

As for the CO, the following calculations were used:

Carbon dioxide CO; emission load to the atmosphere

Boiler n° 8
The volumetric ratio of the average value of CO, in exhaust gases =6.05%
The mass flow rate of exhaust gases to the atmosphere = 36.5 ton gas/hr

Considering the molecular weights of gases and CO,;

The gravimetric ratio of the average value of CO, in exhaust gases = 8.90%
Therefore, the mass flow rate of CO, to the atmosphere = 3.25 ton CO,/hr
Or, the mass flow rate of CO, to the atmosphere = 12865 ton/year

Boiler n° 9
The volumetric ratio of the average value of CO, in exhaust gases =6.25%
The mass flow rate of exhaust gases to the atmosphere =35.3 ton gas/hr

Considering the molecular weights of gases and COy;
The gravimetric ratio of the average value of CO, in exhaust gases =9.20%

Therefore, the mass flow rate of CO, to the atmosphere =3.25 ton COy/hr
Or, the mass flow rate of CO; to the atmosphere = 12841 ton/year
Total CO2 emission loads are = 25706 tons/year

17




4.2 Description of proposed sUb-project

The sub-project proposed by SIMO is to convert the two water tube boilers from using Mazout as a
fuel into using Natural Gas. The NG is a safer type of fuel and Upon complete combustion it does
not produces SO,. On the other hand CO; is still produced but with smaller quantities than using
Mazout.

The sub-project will be implemented in the boiler house and s composed of the following parts:

1. Extending an outside gas network till the compan Yy walls.

2. Extending an inside network with a pressure reduction station for the gas. The network will
be extended to boiler house.

3. Replacing burners for the two boilers to work with Natural Gas.

4.3 Expected impacts of sub-project

After implementing the sub-project, the following reductions in emissions are expected:
A. AIR EMISSIONS:

Sulphur Dioxide is eliminated completely.

90% of the suspended particulates will be eliminated.

CO will be reduced by as much as 90% (if complete combustion is not fully attained).

Carbon Dioxide will not be climinated, but will be reduced based on the combustion situation.
In general the emission loads and concentration of the air emissions will comply with
environmental laws,

As air emissions is only produced by boilers, so the reduction of these emission loads and
concentration is considered for the factory as well.

I ECE NS

R

No Pollutant Average emission loads ty) Average emission loads(t/y)
Before After
1 Carbon monoxide 25.661 2.5661
2 Sulphur Dioxide 203.881 Nil
3 Nitrogen oxides 18.216 NA
4 Suspended Particulate 2,594 0.259

B. WASTEWATER:

1. Originally there are no wastewater problems.

C. SOLID WASTE:

1. Solid waste management will be as usual.

18
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ALUMINUM SULFATE
CASRN: 10043-01-3

For other data, click on the Table of Contents

Substance Identification:

Substance Name: ALUMINUM SULFATE
CAS Registry Number: 10043-01-3

Data Type:
Mutagenicity

Studies Data:

Mutagenicity Studies:

Test System: HUMAN PERIPHERAL LYMPHOCYTES

End Point: IN VITRO MICRONUCLEUS

Metabolic Activation: NONE

Method: FISH (CENTROMERIC SIGNAL CONTENT)

Dose: 500; 1000; 2000; 4000 UM (TEST MATERIAL SOLVENT: WATER)
Dose Regimen: 48 HR TREATMENT; CYTOCHALASIN B WAS USED

Results: POSITIVE

Reference:

[(MIGLIORE,L, COCCHI,L, NESTI,C AND SABBIONI,E.; MICRONUCLEI ASSAY AND FISH
ANALYSIS IN HUMAN LYMPHOCYTES TREATED WITH SIX METAL SALTS; ENVIRON. MOL.
MUTAGEN. 34(4):279-284, 1999]

Administrative Information:

CCRIS Record Number: 9170
Last Revision Date: 20061204
Update History:

Complete Update on 2006-12-04

Complete Update on 2006-06-05
Created 20060508

http://toxnet.nim.nih.gov/cgi-bin/sis/search/f?./temp/~k0yQ63:1:BASIC 4/21/2009



Envn‘onmental Compllance , :
Table (7) and table (8) show ‘the emissi~us, at the stacks of boiler n° 8 and boilel
respectlvely, ‘after bemg averaged and normalized. The normalization is based on 3
reference. The two tables also contain the environmental permissible llrmts

1nvest1gatmg the environmental status.

Table (7)
aissions at the mlet to the stack of bonler n° 8 after being nor‘

. - Average Average
. Param L measured measured
- Parameter
o - value value
: (ppm) (mg/m’)
| Carbon monoxide 277 346
* 651 _ 1861
5 ‘ X1ds 129 173
5 Partlculates (soot — 22
: : Table (8) :
Measured emissions at the mlet to the stack of boiler n° 9 after being normallz
i Average Average Average -
%Parawrheter.; _ measured measured normalized
RGN value value values
B (ppm) (mgm’) | (mg/m’)
Carbon monoxide" 124 155 335
Sulfur dioxide: - 728 2082 4505
Nitrogen oxides 129 173 374
Particulates (soot) — 28 61
Page 13
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Tasle (5)

Borlern 9 Date. 1/11/2008

- : As measured emlssmns at furnace exit (mlet to air preheater)
P : ‘3."‘

~ "g.;'f."'Qutle-t‘f'rom ‘«}lr preheater (Inlet to stack)

T gases

NOx | Soot 0,
_pm | mgm’ | % °C
238 28 8.63 . 358
| 197 43 7.34 379
200 43 7.04 382
176 42 6.23 339
177 42 5.98 373
180 43 5.91 377
183 43 5.82 379 -
178 45 5.99 358"
180* 6 5.95 378
183 - 46 5.91 380 ¢
183 45 5.90 381
181 46 5.90 381
180 45 5.89 358
163 44 - 5.91 378
' 45

Otheé‘ measured parameters
Table (6) shows other relevant parameters for boilern® 9.

Table (6) _
- Other mez<uiced relevant parameters for boiler n° 9

Paraméter R ‘. | Uit
Draft at the inlet to the stack {exit from air pre‘iea - hPa
Air inlet temperature to the air preheater (exit fr- m  steam air preheater) °C-
Air exit temperature from the air preheater ] °C

Page 12

FOV.YVAY - T’o'UW'H'\ - Y‘oVYAo\"\' — YoVYAuYY J_uh YOVY i) U..SL.& YA: e, UAJ_m—o)_u H’\'H
e-mail: mfo@drtpc cu. edu g Mall 12211G|za-qupt P.O. Box: 38 Fax:35736601 Tel: 35728623-35728532 - 3568769



Table (4)

As measnrexi emzssmns at the miet to boiler stack
Boﬂern '9 Date. 1/111’2008

e . ~ Outlet ﬁ_'op;_gir preheater (Inlet to stack)
| CO- © SO, "NOx - Soot 0O, T gases
| ppm | ppm ppm | mg/m’ % _°C
20 615 154 15 | 13.35 190
2¢ 157 15 13.10 { 193.
, 633 160 15 13.04 194
- 837 129 27 12.34 197
750 131% | 28 12.82 188
766 - 125 ., 29 12.46 187
1826 118 31 12.45 186
739 120 32 12.59 197
747 129 32 12.52 185
737 12Q:% 33 12.57 184
736 118 33 12.58 184
: s 730 118 32 12.56 186
2132000 152 717 119 31 199
©13:35°] 0156 730 121 33 186
-13:50% | - 156 723 119 34 185
?:
Z,
)
P Page 11
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Table 2)

As measured emlsswns at furnace exit (inlet to air preheater)
B ’ Beller n ';-»8 ‘-?Date 11/10/2008

L Inlet t0ja1r ’pr'eheater' (at furnace exit)
’ SO; | NOx, | Soot 0, T gases
ppm - | ppm | mgm’ % °C
1017 212 26 6.85 429
103G 216 26 6.72 441 -
11036 217 25 6.71 444+
1045 217 o3 6.65 443
1055 218 27 6.61 442
- 1064 221, ' 26 6.60 444
S 1169 | 217 | 26 5.46 437
1181 218 28 5.37 451
©01229 ¢ 21 28 4.86 416
g 1262 | 219 30 4.40 439
1114 221 28 5.02 405
1215 |+ 222 | 3] 487 433

Other measured parameters

Table (?) shows other relevant parameters for boxler n° 8.
Table (3)

E _" A
» ‘f t.

Lt

' Other measured relevant param: :ters for boiler n° 8

, Parameter Unit
Draftat the mlet to the stack (ex1t from air prehester) hPa
Air inlet temperature to the air preheater (exv from steam air preheater) °C

" Air exit temperature from the air preheater

°C

1)
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~ Table(l)

As measured emlssmns at the inlet to bonler stack

Bmlern 8- Date‘ 11/10/2008

S glg-idnil
anlall

Outlet ﬁjgim air preheater (Inlet to stack)

SO, | NOx Soot 0O | Tgases
ppm | .ppm- mg/m’ % ' °C
730 151+ 22 12.06 -

612 137 13 13.02

606 155 12 - 12.94

627 136 13 12.90

629 134 14 12.95

649 133 14 12.87

31 131 13 12.95

683 123 31 12.87

676 121 30 13.00

687 125 34 12.78
673 | 121 |--37 13.10
603 2110 29 13.94
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mthestavk of boiler 1sused for two mutual siéiliﬁcarfi’aims,‘ namely,
ironmen mpliance and investigation to- the performance of the boiler including its:
attach‘?dvb“‘f‘@ér_. Sl : Trie S CE T . :

For the environmental issue, it is obligatory to sssess some species such as carbon monoxide,’
sulfur dioxide, and soot concentration. The ineasurements can be in ppm and/or in mg/m?;
The unit mg/m? is essential to ease comparison with the permissible environmental limits.
The modified executive statutes 1741/2005, in'its annex (6) exhibs the maximum permissible
limits for-emissions from boilers when “mazout” fuel is used. It has also stated that the.
red ‘pollutants are to be normalized using reference value for oxygen. The reference
enin boilers is 3%. The following relation is to be applied.

(21-0
(21-0

value for ox

2, reference) :

N6 rmahzed i'eadlngf _'Offth:e‘ pollutant = measure_d Value x

2, measured )

, The follewingv"t'able‘rkshows the maximum permissible limits for emissions from  boilers as
fired by heavy fuel oil. : e '

bon Sk Suspende
 monoxide ¢ dioxsil(;iﬁ(lgOz) particulates perc?r/lt 0
(CO) - (soot) : 2
500 3600 150 3%
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env1ronmenta1 comphance and mvestlgat!m 5! the performance of thf: boiler mclucm
attached bumer : : ' G

For the envxronmental 1ssue 1t is obhgatr -/ to assess some species such as carbon monoxi
sulfur ‘dioxide, and-soot concmtratlon ne measurements can be in ppm and/cr in g/
The unit mg/m 1s essential to ease coiy 2_11‘18011 with the permissible environmental limits-

The modaﬁedi cxecuilve statutes 741/2005 in its annex (6) exhibs the maximum permissi
Iimit issions from boilers when ¢ “mazout” fuel is used. It has also stated, that th
" are"”to be normalized using reference value for oxygen. The Tefere
n in oﬂers is 3%. The followmg relation is to be applied.

(21- 0, reperence)
(21 - OZ,measured)

ed: eadmgof tge poliutant = measured value x

;able shows ﬂ:&c caaximum peumssxbn. limits for emissions ﬁvm boilers as

’ Carbm ] | éus ' en&ed ~
Sulfur P @
monoy’ nss =

I particulates N
o, dioxide (SO;) (soot) percent O

500 . © 3600 150 3%
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