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Coke(0pod8seag:)

1. Coal from which most of the gases have been removed by heating: it burns with intense heat and little
smoke, and is used as an industrial fuel.

2. Asolid residue left after the distillation of petroleum or other liquid hydrocarbons

Coal(eoapad8eag:)

Coal is a mineral, a black rock that can be extracted from the earth and burned for fuel. Most of the
electricity that's produced in the world is powered by the burning of coal but that is so danger for
environment.

Personal protective equipment (PPE)(008c305eqadiomagudeesogeds)
Protective clothing, helmets, goggles, or other garments or equipment designed to protect the wearer's
body from injury or infection.

Bloomery (eq:eumE:adqpdoyd)

A bloomery is a type of furnace once used widely for smelting iron from its oxides. The bloomery was the
earliest form of smelter capable of smelting iron. A bloomery's product is a porous mass
of iron and slag called a bloom. This mix of slag and iron in the bloom, termed sponge iron, is usually
consolidated and further forged into wrought iron. The bloomery has now largely been superseded by
the blast furnace, which produces general iron product.

Heavy Metals (cooQqp:)

Heavy metals are generally defined as metals with relatively high densities, atomic weights, or atomic
numbers. The criteria used, and whether metalloids are included, vary depending on the author and
context. In metallurgy, for example, a heavy metal may be defined on the basis of density, whereas in
physics the distinguishing criterion might be atomic number, while a chemist would likely be more
concerned with chemical behaviour.

Castiron (og$:o5)

Cast iron is a group of iron-carbon alloys with a carbon content greater than 2%. Its usefulness derives from
its relatively low melting temperature. The alloy constituents affect its colour when fractured: white cast
iron has carbide impurities which allow cracks to pass straight through, grey cast iron has graphite flakes
which deflect a passing crack and initiate countless new cracks as the material breaks, and ductile cast
iron has spherical graphite "nodules" which stop the crack from further progressing.

pH (d/8e00d)

A figure expressing the acidity or alkalinity of a solution on a logarithmic scale on which 7 is neutral, lower
values are more acid and higher values more alkaline. The pH is equal to —logq ¢, where c is the hydrogen ion
concentration in moles per litre.

Marble (eog8eoqpod)

Marble is a metamorphic rock composed of recrystallized carbonate minerals, most commonly calcite or
dolomite. Marble is typically not foliated, although there are exceptions. In geology, the term "marble"
refers to metamorphosed limestone, but its use in stonemasonry more broadly encompasses
unmetamorphosed limestone.
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gicqogmqémm@mog?agqlngqp: (Effluent Levels)

Parameter Unit Guideline Value
Aluminum kg/ton 0.02°
Ammonia mg/1 (as Nitrogen) 5
Cadmium mg/1 0.01
Chemical oxygen demand mg/1 125
Chromium (total) mg/1 0.5
Copper mg/l 0.5
Fluoride mg/l (as Fluorine) 5
Iron mg/l 5
Lead mg/1 0.2
Nickel mg/1 0.5
il and grease mg/1 10
pH .Uk 6-9
Phenol mg/1 1
Temperature increase *C <3
Tin mg/1 2
Total suspended solids mg/l 35
Zinc mg/1 0.5

* Aluminum smelting and casting

® Standard unit

“ At the edge of a scientifically established mixing zone which takes into
account ambient water quality, receiving water use, potential receptors and
assimilative capacity; when the zone is not defined, use 100 meters from the
point of discharge

*Environmental, health, and safety guidelines for foundries. 2007. International Finance Corporation, World

Bank Group. (EQEGSs) (®)
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opodogoimiimes mendoooieoigrigp: (Air Emission Levels)

Parameter Unit Guideline Value
Amines mg/Nm™ 5
_ o, 200°
Carbon monoxide mg/Nm )
1500
Chloride mg/Nm™ 5
Chlorine mg/Nm™ 5t
Copper and compounds mg/Nm™ 5-20%
Fluonde mg/Nm™ 50
Hydrogen sultide :n'._':.f.‘%'n'." 5
Lead, cadmim and therr " ;
mgi < m 1-2
compounds
Mickel, Cobalt, Chromium, Tin g
o e TN 5
and thelr compounds b
A0
Mitrogen oxwdes :I'.I'._'.‘.":"h'll'.l'." 120°
150¢
(il Aerosol / mist mg/Nm™ 5
: . 207
Pariculate matter PM i mg/Nm 50
Polvchlormated dibenzosdioxin -
e y ng TEQF/m’ 0.1
and dibenzofuran
4007
sulfur dioxide JT._':.f."h'JI-" SOF
1208
20°
Volatile organic compounds :I'.I'._'.‘.":"h'll'.l'." A0
15

*EQEGs(Myanmar)
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M3l E PA United Sistes
g Environmenisl Frolection
\’ Agancy

Offica of Ar Quality Planning and Standards

National Ambient Air Quality Standards

Follutant Primary Standards | Averaging Time Secondary Standards
Carbon 12 ppm 2-haur MNone
Monoxide (10 mg/m’)

135 ppm 1-hour
(40 mg/m’)
Lead = Roliing 3-Month
10,15 pa/m Average Same as Primary
Mitrogen Annual
Dioxide 153 ppb (Arithrmetic Average) Same as Primary
100 pph 1-hour MNone
Particulate
Matter (PM1z) 150 pg/m® i24-hour Same as Primary
Particulate 5 Annual
Matter (PMz.s) 15.0 pg/m rArithmetic Average) Same as Primary
135 ugfma 24-hour Same as Primary
Czone 0.075 ppm i3-haour Same as Primary
12008 std)
1008 ppm \a-hour Same as Primary
(1297 std)
Sulfur 1003 ppm Annual 0.5 ppm 3-hour
Dioxide (Arithmetic Average)
014 ppm i24-hour
[75 ppb 1-hour None
*EPA NAAQS(U.S)
oRel(s)/ [eteblen)
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Noise

One Hour LAeq (dBA)*
Daytime Nighttime
Receptor 07:00 - 22:00 22:00 - 07:00
(10:00 - 22:00 for Public (22:00 - 10:00 for

holidays) Public holidays)
Residential,
institutional, 55 45
educational
Industrial, 70 70
commercial

a . . . .
Equivalent continuous sound level in decibels

*EQEGS(MYANMAR)
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Monthly Mean Maximum Temperature at Mnadalay

YEAR JAN FEB MAR APL MAY JUN JULY AUG SEP OoCT

2019 29.3 33.5 36.1 40.1 40.1 36.9 35.6 34.9 34.8 35.0

Monthly Mean Rainfall (mm) at Mnadalay

YEAR JAN FEB MAR APL MAY JUN JULY AUG SEP OCT

2019 46 0 1 9 94 40 24 226 29 54
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Monthly Maximum Wind Direction at Mnadalay
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Mandalay. Mandalay District, Mandalay. 595. Myanmar (21.98127 96.08238)
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*W.H.O/F.A.O Soil Standard

NO. Analyte Unit Soil Quality U Kyaw Sein & Sons
Standard Myanmar’s Furnace

1 pH - - 8.62

2 TDS ppm - 70.1

3 N % - 0.25

4 P ppm - 25.25

5 Cd ppm 3 0.535

6 Cr ppm 100 13.545

7 Pb ppm 100 55.005

8 So4 (meq / 100g) 100 0.48

9 Ni ppm 50 12.81

10 Zn ppm 300 323

11 Cu ppm 100 146

12 Fe ppm 50,000 7016.75

13 Moisture (%) - 0.73
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NO. Parameter Unit Maximum Standard Tube Well
Permissible Level Result

1 Appearance - - W.H.O Clear
2 Colour Cobalt Scale 50 W.H.O 5

3 pH Mg/L 6.5-9.2 W.H.O 8.5
4 Total Solids Mg/L 1,500 W.H.O 734

5 Total Hardness Mg/L 500 W.H.O 60

6 Total Alkalinity Mg/L 950 W.H.O 520

7 Calcium Mg/L 200 W.H.O 16

8 Magnesium Mg/L 150 W.H.O 5

9 Chloride Mg/L 600 W.H.O 20
10 Sulphate Mg/L 400 W.H.O 108
11 Total Iron Mg/L 1 W.H.O Nil
12 C.0.D Mg/L 125 EQEGs 124.140

*W.H.O Drinking Water Quality Standard & EQEGs for Foundries,COD
(6)
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NO. Analyte Unit Effluent Standard U Kyaw Sein & Sons
Standard Myanmar’s Furnace Waste

Water

1 pH - 6-9 8.09

2 Cd Mg/L 0.01 Not Detected

3 Cr Mg/L 0.5 Not Detected

4 Cu Mg/L 0.5 NEQEGs Not Detected

5 Fe Mg/L 5 0.18

6 Pb Mg/L 0.2 Not Detected

7 C.0.D Mg/L 125 185.203

*Environmental, health, and safety guidelines for foundries. 2007. International Finance Corporation, World
Bank Group.

For Cd,Not detected means < 0.01 ppm
For Cr,Not detected means < 0.01 ppm
For Pb,Not detected means < 0.01 ppm
For Cu,Not detected means < 0.01 ppm
For Fe,Not detected means < 0.01 ppm

*Test by Atomic absorption spectrometry (AAS) method.
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NO. | Parameter Unit Organization’s | Guide Averaging U Kyaw Sein & Sons
Standard Line Period Myanmar’s Furnace
Value Air Quality
1 PM10 Ug/m3 EQEGs 50 24 hours 271.975
2 PM2.5 Ug/m3 EQEGs 25 24 hours 71.83877693
3 Co ppm Japan 10 24 hours 0.964763
4 No2 Ug/m3 EQEGs 200 1 hour 84.6
03 Ug/m3 EQEGs 100 8 hours 10.375
6 So2 Ug/m3 EQEGs 20 24 hours 27.36076

32006§2003E:8e00003qp532603:0303§8Eq S 320305 0odslodiencdeg .o omeaodygSyp:
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Indoor Air Quality

NO. Parameter Unit China Sampling Time Result
Standard, 2002
1 Volatile Organic Mg/m3 0.60 35 minutes 3.5
Compound (TVOC)
2 Benzene (C6H6) Mg/m3 0.11 35 minutes 1.0
3 Toluene (C7H8) Mg/m3 0.20 35 minutes 1.5
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Heavy Metals Toxicity

Acute exposure Chronic exposure

Element usually a day or less offen months or years

Lung cancer
Cadmium | Pneumonitis (lung inflammation) Osteomalacia (softening of bones)
Proteinuria (excess protein in urine; possible kidney damage)

Stomatitis (inflammation of gums and mouth)

Nausea
Diarrhea Nephratic syndrome (nanspecific kidney disorder)
Mercury Fever Neurasthenia (neurotic disorder)
Vomiting Parageusia (metallic taste)
Pink Disease (pain and pink discoloration of hands and feet)
Tremor
- ; Anemia
i Encephalopathy (brain dysfunction) Encephalopathy
ead Nausea Favich d |
Vomiting Foot drop/wrist drop (palsy)

Nephrapathy (kidney disease)

Gastrointestinal hemorrhage (bleeding)
Chromium | Hemoalysis (red blood cell destruction)
Acute renal failure

Pulmonary fibrosis {(lung scarring)
Lung cancer

Nausea
Vomiting
Diarrhea Diabetes
Arsenic Encephalopathy Hypopigmentation/Hyperkeratosis
Multi-organ effects Cancer
Arrhythmia

Painful neuropathy
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mq;&so?ogc}wé:p?og 10005.33.1.2.160
12/ 201700 320305

Heath and Socil Care Employment Injury
Insurance System Benefit Insurance System Total
StNo Insurance Name SSN. No Payment | oq§:e06q:4§00g0q: 2opSopéadfosy QQeole: Remark
bwécco:o;‘ :99053050‘1: 0.259 eoo@chﬁgmeéoqs saoi:éoocgé:nooéc.?s 905&,](75
°é, moé 33903 o Employer | Employee Employer Employer | Employee Total
20p8qE | maySooen: 2apSqé 298¢ | wpdoown: | @eeolé:

1| ¢§:(géeand 10005.33.1.1.21766 | 45000 900 900 450 1350 900 | 2250

2 | coyenyded: 10005.331.1.21762 | 45000 900 900 450 1350 900 | 2250

3 ca;f&%l:ooas 10005.33.1.1.21765 45000 900 900 450 1350 900 2250

4 | cenewné 10005.33.1.1.21763 45000 900 900 450 1350 900 2250

5 | [86:0p(@)eedoc:008: | 10005.33.1.1.21764 | 45000 900 900 450 1350 900| 2250

6 | egopol: . 45000 900 900 450 1350 900 | 2250

270000 5400 5400 2700 8100 5400 | 13500
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B:eoqP8S congp: [g§ @056 pbafjpbesusadBantieaencd3zaciyaga(Q-GW)

MINISTRY OF HEALTH AND SPORTS

PUBLIC HEALTH LABORATORY
35t St, Bet: 64" x 65" St, Mandalay. @ 02-39839

Name & SN Lab Code No ..03A\0 4
Date of Receipt ..4:5.10. 203 Date of Report .... 8,210 C0
Source of Water Area
No. Post Resuit Perrm::iimz':evel Unit
1. | Appearance Cleas
2. | Colour (Platinum, Cobolot Scale o) 50 Units
3. | Turbidity (Silcoda Scale Unit) - 25 NTU
4. | PH value 8-5 6.5109.2 mg/l
5. | Total Solids 134 1,500 mg/l
6. | Total Hardness (as CaCO3) G0 500 mg/l
7. | Total Alkalinity (as CaCO3) 52D 950 mg/l
8. | Calcium as Ca 16 200 mg/l
9. | Magniesium as Mg 5 150 mg/l
10. | Chloride as CL 20 600 mg/l
11. | Sulphate as SO4 108 400 mg/l
12.| Total Iron as Fe NI | 1/ mg/l

Remarks : Chemically Potable

(Q9)
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DEPARTMENT OF AGRICULTURE (LAND USE)

Water ANALYTICAL DATA SHEET

Division - egem:o%é: Il Sheet-1
Township - SE=laeE
Sr. Sample " cd Cr Pb Cu Fe
p
No. Name (ppm) (ppm) (ppm) (ppm) (ppm)
ﬁ@[:axf@é
1, (ESW) = 10T Not Detected | Not Detected | Not Detected | Not Detected | Not Detected
0 C
2200588
o "’%[fz[st) % 8.10 Not Detected | Not Detected | Not Detected | Not Detected | Not Detected
ABeocsge
3. (QSW) & 8.09 Not Detected | Not Detected | Not Detected | Not Detected 0.18
For Cd, Not detected means < 0.01 ppm
For Cr, Not detected means < 0.1 ppm
\
For Pb, Not detected means < 0.1 ppm s /”?

For Cu, Not detected means < 0.05 ppm

For Fe, Not detected means < 0.1 ppm

Q@)
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DEPARTMENT OF AGRICULTURE ( LAND USE)
WATER INTERPREATION OF RESULT

Township - 6gec0:03E: Sheet No. - 2
Sr. Sample
No. Name PH
N B[Gz0058E Mindly Alkaline
(ESW)
Qg5 Moderatly Alkaline
2, (RSW)
i BGpo0058E Moderatly Alkaline
(Qsw)

(90)




BieoPBS5E.00msqp: [g8e003qpSojrodesaza8B8038:eq5E olpEiee C.0.D endb3sac|gagd

2 of CA
:‘z.\
\
Department of Chemistry
University of Mandalay
| No. |  Water Sample ][ COD (mg/L)
L] QGW l 124.140
| |
2. | Q.S.W 185.203 (Large black ppt observed)

Name — Q.G.W/Q.S.W
Date of Receive — 30.9.2019
Date of Report — 16.10.2019

Region - M.D.Y

(90)
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DEPARTMENT OF AGRICULTURE ( LAND USE )

SOIL ANALYTICAL DATA SHEET
Division -6g60:
Township-egecosi Sheet No. - 1
Water
i Available Soluble
Sr. Moisture | pH TDS Total N Cd Cr Pb Ni Zn Cu Fe
Sample P,0s S04
No (%) | (1:2.5)| (ppm) (%) (ppm) | (ppm) | (ppm) (ppm) | (ppm) | (ppm) | (ppm)
(ppm) (meq /
100 g)
B[Bz20058E
1; Q) 0.73 8.62 70.1 0.25 25.25 0.535 13.545 | 55.005 0.48 12.81 323 146 7016.75

(®))
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DEPARTMENT OF AGRICULTURE ( LAND USE )

SOIL INTERPRETATION OF RESULTS
Division -6§600:

Township-egeaosil Sheet No. - 1
Water
Sr. Available 3
Sample pH TDS Total N cd Cr Pb Soluble Ni Zn Cu Fe
No P205 SO
4

2 2 ﬁ@[:wnsgé g - Medium | Very High = - = = 5 & =

(Q) Alkaline

Method used: 0.5 N HNOj3 Extract.
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Monthly Mean Minimum temperature at Mandalay ( °C)
Year Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep O¢t ' Nov
2019 | 146 [ 17.0 | 205 | 25.6 | 28.2 | 27.5 | 27.1 | 26.2 | 25.8 | 24.3. ...

B
iy~

Monthly Mean Maximum temperature at Mandalay ( °C ) %

Year Jan | Feb [ Mar | Apr | May | Jun | Jul | Aug | Sep | Oct"| Nov

2019 |29.3|335|36.1|40.1 | 401|369 356349348350 =] "7

Monthly Rainfall (mm) at Mandalay

Year Jan | Feb [ Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec

2019 46 0 1 9 94 40 24 | 226 | 29 54

Monthly Mean Humidity (%) (09:30) at Mandalay

Year Jan | Feb | Mar | Apr | May | Jun Jul | Aug | Sep | Oct | Nov | Dec

2019 81 64 52 47 59 69 66 80 76 75

Monthly Mean Humidity (%) (18:30) at Mandalay

Year Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec
2019 66 50 41 38 49 58 62 70 70 73

Monthly Maximum Wind Speed (09:30) at Mandalay

Year Jan | Feb | Mar | Apr | May | Jun Jul | Aug | Sep | Oct | Nov | Dec
2019 1.8 5.0 3.2 6.2 7.2 8.2 | 12.2| 6.0 3.2 2.8

Monthly Maximum Wind Direction (09:30) at Mandalay

Year Jan | Feb [ Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec
2019 SE SE S S SE | SW | SE S SE S

Monthly Maximum Wind Speed (18:30) at Mandalay

Year Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec
2019 10| 3.0 | 3.0 | 3.0 20 | 52 | 122 7.2 3.2

Monthly Maximum Wind Direction (18:30) at Mandalay

Year Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec

2019 [ NW | NW N SE NE SE SE S S SwW

(0g)
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Co-operative University, Sagaing
Department of Commerce
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egaleqpdoddreqpstaopdeleps: o§oFios

Bodreqpdidicns (clgeaadiqisrsd) 6 cogpjenod(Heavy Metal)dloCe| gClgdsiSeqp:

*FAO/WHO STANDARD

NO. Parameter Water Soil Vegetable Unit Toxicity
1 | As (Arsenic) 0.1 20 - High
2 | Cd (Cadmium) 0.01 3 0.1 High
3 Co (Cobalt) 0.05 50 50.0 Medium
4 | Cr (Chromium) 0.55 100 - Medium
5 Cu (Copper) 0.017 100 73.00 Low
6 Fe (Iron) 0.5 50,000 425.0 ppm Low
7 | Mn (Manganese) 0.2 2,000 500.00 Medium
8 | Ni (Nickel) 1.40 50 67.00 Low
9 Pb (Lead) 0.065 100 0.30 High
10 | Se (Selenium) 0.02 10 - High
11 | Zn (Zinc) 0.2 300 100 Low
12 | Hg (Mercury) 1 - - ppb High

(0 J?)
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Solids removal in HRF (Wegelin, 1996)
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Examples of iron and steel slag compositions

e Blast furnace
Component slag

Ca0 41.7
Si0, 33.8
T-Fe 0.4
MgO 7.4
Alz03 13.4

5 0.8 -
P205 <0.1
MnO 0.3 -

Ref-Nippon Slag Association

Converter
slag

45.8

11.0

17.4
6.5

1.9

0.06

1.7

5.3

Electric arc furnace slag

Oxidizing
slag
22.8

12.1

29.5

4.8
6.8

0.2

0.3

79

(0 J6)

Reducing
slag

55.1

18.8
0.3
7.3

16.5
0.4
0.1
1.0 .

Andesite
(for
referance)

5.8

29.6

31
2.8
17.3

0.2

(Unit; %)

Ordinary
cement

64.2

22.0

3.0

1.5

5.5

2.0






