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< ¢

J.Q(m)g.;.oqogsaqéaaaoé aoog(i)mqlm (Effluents Level)

C e, C C o cC o C .S, C (& (& o o o o, o
GS?’)CGG’)B:. Q}JO@OODS[@O’)[C\EOCa?o? Qo) QO(DG]Q 996]@9?@080@&")089’)0 S?@Joil)’)o
c C c oc¢C (& C C C c C C C ’] ocC Q C
OO’)O:’?SO’)JC&BCGTD 996]@9?@088 (O?O’)CBO’)E) C\)®8%§3JO’) GS’B’)O’)G@’)@O S’BO?CS C\?O’)?’)

esoocc:go%eé@o%or]ooéu

gioqorgsaqésaaoémorg?ogqcﬁqo: (Effluents Levels)

Parameter Unit Guideline Value

Aluminium kg/ton 0.02*
Ammonia mg/l (as Nitrogen) 5
Cadmium mg/1 0.01
Chemical Oxygen Demand mg/1 125
Chromium (Total) mg/1 0.5
Copper mg/1 0.5
Fluoride mg/l (as Fluorine) 5
Iron mg/1 5
Lead mg/1 0.2
Nickel mg/1 0.5
Oil and grease mg/1 10
pH S.u.b 6-9
Phenol mg/1 1
Temperature increase C <3¢
Tin mg/1 2
Total suspended solids mg/1 35
Zinc mg/1 0.5

a Aluminum smelting and casting

b Standard unit

c 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. (EQEGs)
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Gsfa’)cc:e@%@: C\J)J(C)@o%d')qémj’[qegc =) emo%ogoeq%qé%eogzﬁcf:so(ﬁ@gq ML
mﬁ:e')ee]:sago (W.H.O Guideline) m&%%qo%sgo%& C\%O’S§’)GSO’)CC:OO%QEC[§OSO'-]ODEII
No Parameter Unit Maximum Standard
Permissible Level

1 | Appearance - - W.H.O
2 | Turbidity NTU 25 W.H.O
3 |Colour Cobalt Scale 50 W.H.O
4 |pH Mg/L 6.5-9.2 W.H.O
5 |Total Solids Mg/L 1500 W.H.O
6 |Total Hardness Mg/L 500 W.H.O
7 |Total Alkalinity Mg/L 950 W.H.O
8 [Calcium Mg/L 200 W.H.O
9 |Magnesium Mg/L 150 W.H.O
10 |Chloride Mg/L 600 W.H.O
11 [Sulphate Mg/L 400 W.H.O
12 [Total Iron Mg/L 1 W.H.O
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J.Q(o)oogo.;:aqlécmoqaaqéaacog: (Ambient Air Quality Standard)

C co C C o cC o c C ° C
GS?’)CGG’)BS C\}JOOOODS[@O’)J[C\BOC§3( GL]) &C O ® C\)OOS?S]@S?GQ%S?’L
o c C c Ooc¢C (& C C
SQQJFOD’)S OO’)O:’?SO’)JC&BCGTD 9?6]@99@083 (O(BO’)C\.? ﬁ)C\) o% qmes*aome@o[gor]gaooco
Q C C C cCrc (&
C\B(Dc?’)@&)’)cg()’)@@@@() OD@II

oqorgcgorgsa%:sacg.saaoé ooorg(?orgqagqo: (Air Emission Levels)

Parameter Unit Guideline Value
Amines mg/Nm? 5°
Carbon monoxide mg/Nm’ 200¢
150¢
Chloride mg/Nm? 5¢
Chlorine mg/Nm’ 5f
Copper and compounds mg/Nm? 5-20¢
Fluoride mg/Nm’ 5h
Hydrogen sulfide mg/Nm? 5
Lead,cadmium and their compounds mg/Nm? 1-2!
Nickel, Cobalt, Chromium, Tin and their mg/Nm’ 5
compounds
400/
Nitrogen oxides mg/Nm? 120
150k
Oil Acrosol / mist mg/Nm’ 5
Particulate matter PM 10! mg/Nm’ 20™
50
Polychlorinated dibenzodioxin and ng TEQ"/m’ 0.1
dibenzofuran
400
Sulfur dioxide mg/Nm’ 50p
1209
20r
Volatile organic compounds mg/Nm? 30
15r
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C co C C o cC O c ¢ C C ° C C
GS’D’)CGG\’DBS QJ)JO(D(DODGI@O’)[ OC§ZG@’DC§QODO’) 20 SGOD@QDEGSJ@LG@’)Q SQBC\EO

1 °

o
o}

0o

o C C C ’] (¢} c C C
GEOOGG G(DGGTJS’BO’O)O’) S 320000 S’BQJFOO’)K)O’)O§SO’)JC

oc c o( c C) ConiC. Lo 0Co __C. oc. Q¢ C C"'] Q
&306]’) 896]@9?8080 O:BO’)CBO’)@ C\DGQ%§QJO’)®3J§®%§QSQO?CO C\BO’)§’)GSO’)C%10’)O @@ll

525 (Noise)

One Hour LAeq (dBA)*
Daytime Night time
Receptor 7:00-22:00 22:00-07:00
(10:00 - 22:00 for Public (22:00 - 10:00 for Public
holidays) holidays)
Residential,
institutional, 55 45
educational
Industrial, 70 70
commercial

¢ Equivalent continuous sound level in decibels
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c)c@aaqéaacog: (Heavy Metal ol oéggé@léi.;:qu)
o Cco C C C c o ¢Cco Q 9 ° N
eeo;:[é”c;qzl blesléH=N e aoge@oc:o§@zgo§l blesli=S et {enls (e[éwosoog:qgog?g)
Q oocggu@oo% (Heavy Metal) o’]occ:ﬁ» gcc: [éﬁ %z (FAO/WHO Standard)ffaoo?cc:: c\%o%c?o Geoocc:aog

o

C
(ﬂ@@n
WHO / FAO Soil Standard
Soil Quality
No Parameter Unit
Standard

1 pH - -

2 Cd ppm 3

3 Cr ppm 100

4 Zn ppm 300

5 Ni ppm 50

6 Fe ppm 50000

WHO / FAO Soil Standard

C Cco CcC C c o C
GS’B’)CGG\’DBS QJ)JO(D(DODGI@O’)[ OC&s
ocC C o c oc¢
BEeps ¢ odqpiojepbediBtepadgap:

C S, <
C\BOC§° C
Q o ’] C C S, ~C o C . N
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r80

GO’LS?%GTDOD@QG&)’)C%O’)@@S?@ @J’Joo © SGSO’)C%]O’)GQ
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N
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e« OC

L saszoorgos:oqjé cq c@agcgm araa'ﬁ@sa .aﬁécp asmé;._gsqu:

C co C C o cC O c ¢C C C c C OC o
GS’B’)CGG’DB% C\RlO@@@ﬂgCT{IlQBOC§8%6§[§Q GS’B’JO’)O"]OO’)O§SO’)JC &)CGTD &LCCU)O’)’)
C

Qo)ﬁc%S@J’D:O%(\) CS Qg)é(T%g:QBgC%S?é&%GQ{'%ODC\% C\%O’S§’)GSO’)680%Q@C[§60 Q)@II

- National drinking water quality standard (2014), Ministry of Health & Sport

- Australian and New Zeland guidelines for fresh and marine water quality (2000),Australian
& New Zeland Environment Conservation Council

- Water Quality Guideline for the Protection of Aquatic Life (2016), Canadian Council of
Minister of Environment

- Noise Management, General EHS Guideline (2007), International Finance Corporation

- Guidelines for Community Noise (1999), World Health Organization

- The World Bank, Water Quality Assessment and Protection

- Hazard in Emulsion Explosive Manufacture and Handling.

J-Bu qq:eocq:aq&pééﬁé&&qu
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G.9n Site Setting

The proposed Aung Zaw Oo Induction Furnace site is located at Sagaing City within
Sagaing Region in Centeral Myanmar. Sagaing is a town situated on the west of Ayeyarwaddy
River which runs fromnorthto south and turns abruptly west ward nearby.It is connected
with The Great Mandalay City by abridge namely “Sagaing Bridge”. The Ayeyarwaddy
also represents the river confluence with Chindwin at down stream in WSW direction
of Sagaing City geographic. landmark.Sagaing City downtown lies on geographical
coordinates 21'52° 00" N, 95'55* 00" E . It occupies an area of 15.75 square mile (40.32
km?2). The City includes 18 wards . Aung Zaw Oo InductionFurnace site is situated at
NO.(H/10) Padamyar Industrial Zone in Padamyar ward of Sagaing Township.Padamyar
ward is at northern most of the town and Sagaing — Shwebo Rail line Passes through.It
border Nilar ward to the west and Shweminwon ward to the south .There occured.
TaungPhiLar Ridge on the east and its rual neighbourhood is Myayadana quarter and
Taungnyoywa thit village . The proposed site is about 4 Km away from famous cultural
and religious heritage pagoda “Kaunghmutaw” and “Htutkhaung” at WSW and SE in direction
repectively.

The core location of Aung Zaw Oo Induction Furnace compound is N 21 56’
42.30"/E 95 58’ 26.87" coordinates.The site compound is rectangular in shape with 4
corner pointsas (1) 21 56’ 43.55N 95 58°26.87"E (2) N 21 56°39.37" 95 58
29.81"E (3) N21 56°39.06" 95 58 27.45" E(4)N 21 56°42.97" 95 58°2631"E
with area extent about 2 Acres Map of UTM Zone designation 46Q/HV (adjoining map
sheet N0.2195-13) is referred for index map . The proposed site land occupies on the
elevated terrain at Padamayar industrial zone in the northern most ward nanmed Padamyar
Itcan be reached from Sagaing-Shwebo high way road near Myayadana quater going eastern

acess road about 1.2 Km. It is easily accessible from downtown area.
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c;.G I Topography

Regional topography round the Sagaing — Mingon Area is characterized by a series
of geomorphic landforms such as north-south trending central rugged ridges and bothsided
Piedmonts slope, Elevated high grounds and Gentle plains.The proposed Sagaing town area
lies on the west of “Sagaing Ridges” .From East to West ,there found the high rugged ridge
with peak EL 255m and piedomont slope at level EL 130m in the east and then elevated
high ground between level EL130m — 100m.After that on west ward the vast and broad
gentle plain occurs at level between EL100 to 60m.Although the ridge land form possesses
step gradient , the elevated high ground landform has 1 degree to 2 degree gradient . The
vest gentle plain decrease in elevation EL75m to the west as well as EL 60m to the Southwest
up to the “KaungHmuTaw In” but being gentle in gradient. General topographic relief of the
area is based on 46Q UTM index map and remote sensing identification ,checking by GPS
data.

Based on the geomorphic land form identification of regional area, Aung Zaw Oo
Induction Furnace Industy Compound and neighbourhood are situated in the land form of
elevated high ground , sitting on the level about EL.105m. The said geomorphic landform of
the proposed site form the uneven ridge and gully terrain due to presence of subparallel
drainage pattern. It is convinced to be caused by the slope gradient with some relief.Drainage
patterns commence around the level EL130m with certain tributaries and are swift parallel
in general and deepening In certain degree.Those seem to be terminated around the level

EL100m.
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G.qn Geology
Sagaing City area is vast vicinity in general. The eastern high ridges are about 2Km
in extent,the elevated high ground terrain is wide about 1.5Km and the westerly plain is vast

and broad and more than SKm with even in the limited study area. Based on Regional Geology

,the Regional Stratigraphic formation are described as follows.

Over Lying Soil Unit

-Younger Alluvium — River and Lake Deposits
Pliestocene to recent
- Older Alluvium — Valley fielled sediment

(fanglomerate)

UnderLying Bed Rock

Sedimentary — [rrawaddy Formation — Thick beded to massive
-Pliopcene
Cross bedded sandstone
-Kyaukta Formation -  Medium to thick bedded
(Upper Pegu Group) gritly gravelly sandstone -Miocene

With siltstone and shale

Metamorphic - Minwun Metamorphic - 2. Low to medium grade

Metamorphic schists Mesoie
1. Laminated limestone

(mylonitized)
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-Sagaing metamorphic - 2. High grade metamorphic
Marble —Gneiss Paleozoic
1. Gneisses

Igneous - Serpentinite

For localized geological information ,Aung Zaw Oo induction furnace work
site and its neighbourhood are recognized the ground position on the older
alluvium,followed by weathered derivaties of Kyaukta Formation (Upper Pegu Group).
Older alluvium consists valleyfilled sediment and slope wash deposits , derived from hills
and ridge. There mainly occur clayey sands, sandy clay with certain amount of gravel and
rock floats. It is convinced to be followed by weathered gritty and gravelly sandstone, silt

stone , shale underneath.

Go Ol Soil and Foundation

In the research work for the adequate evaluation of seismic hazard in Sagaing City
(Razar Hlaing and other,2020) site investigation was carried out for exploration the
subsurface condition by rotary drilling and standard penetration testing boreholes, totally
4 holes.The one SG1 was carried out near Sagaing — Taungnyo Road (N 21 54°25.7" and E
95 597 07.2").1t is applied as the representative for subsurface soil types and layers
underneath the proposed Aung Zaw Oo Induction Furnace compound and the neighbourhood

for regional geologic scaled interpretation.

Based on the date revealed from borehole SG1,subsurface soil types and
characteristics of northern quadrant of Sagaing City including the proposed Aung Zaw Oo

Induction Furnace site are described Below in general.
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. . Vs 30 | Soil Type | Sub soil SPT
Depth Soil Description (m/s) |(UBCcode)| class |Blow counts
0-1.5m Clayey Sand
1.5-5.0 m Silty Sand
Silt Soil SD High

5.0-9.0 m Sandy Clay =

Q to to blow
9.0m-12.5m  |Clay Sand with Gravel g o

C% § Very SC counts
12.5m-18.0m |Sandy Fat Clay s S

% £ | dense soil around
18.0-20.00m |FatClaywithSand | 5 =

= & and Soft <50

=
20.0 - 22.7m |FatClay S g’ rock

g g
22.7m-26.0m |Sandy Fat Clay i §

® o
26.0m-30.0m |Clayed Sand with Gravel ak

(After research work for R.Hlaing,M Thant and T.T.Nu,Geology Departmant ,University

of Mdy)

SD — dense to medium dense sands,gravel or stiff clay profile

SC — Very dense sand,gravel or very stiff clay profile

Soil and foundation Condation of Padamayar ward in which Aung Zaw Oo induction

furnace site situated , is dense to very dense soil and soft rock which possesses high

potential bearing capacity about 4.0 TSF .



G.@" Seimicity

Sagaing is the previous city of Sagaing Region,Myanmar located in the south end of
the region. According to the historical earthquake records,the city has experiences several
large magnitude earthquake. The most recent and most effected “‘Sagaing earthquake” struck
on july 16,1956 with magnitude 7.0 .If caused that several pagodas,buildings were damage
and about 40 deaths happened there. The main seismogenic active fault that can contribute
the major seismic hazard is right-lateral ,strike-slip fault that is passing through the city.The
length of the fault is above 1200km as the total and the slip rate is 18 to 22 mm/yr (Wang
Yu etal,2013).According to the Seismic Zone Map of Myanmar (Revised Dr Maung Thein,U
Tint Lwin Swe,Dr Soe Than,December 2005),the Sagaing city area lies in “Destructive
Zone of seismicity activity.It is equivalent to Modified Mercalli Scale Class IX .In the map
of Seismic Hazards Assessment for Myanmar (Myo thant,Ngwe Le Nge,Soe Thu Ra Tun,Mg
Thein, Winswe, and Than Myint,2012). Peak Ground Acceleration PGA value 0.6 g is
recommered for engineering purpose.

According to the earthquake histories,Sagaing can be regarded as one of the cities
that have high probability of large earthquake (>7 magnitude)potential .In the city ‘Sagaing’
the area of interest that is Padamyar ward and industrial zone comprise the highest seismic
hazard zone of the high PGA value in both probabilitics Seismic hazard maps (for 10% and
2% probability of exceedance in 50 years) , prepared by Myanmar Geoscience Society

,MGS and Mayanmar Earthquake Committee, MEC in 2015 .

Modified Mercalli Scale Class IX

IX. Damage considerable in specially designed structure,well design frame
structure,thrown out of the plumb.Damage great in substantial building with parties
collaps.Buildng shifted off foundation.Ground fissured and cracked.People panic.

MEC also recommended the Spectral Acceleration Response ‘Ss’ (Short-period or
0.2seconds)
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and S1 (long period or 1 second) ,in brief SA value of the city ‘Sagaing’ for safety of various
engineering purpose as Ss =2.12g and S1=0.85g.These SA value are classified as in “the very

high seismicity region” class .

The seismogenic source that can mainly contribute the seismic hazard to Sagaing city is the
right — lateral ,strike slip Sagaing Fault which is passing through the city,trending NS

direction.This is the key point to be considered for land use planning or urban development.
G.oon Hydrogeology

The central low lands of Myanmar covering parts of lower Sagaing,Mandalay and Magway
Regions, know as the dry zone have <900mm annual rainfall and lie in the rain-shadows of the
Rakhine Yoma range. Less percitipation and rising the regional temperature and additional
deforestation are convinced to be the cause of scarcity of water resources.Over the last 50
year, the rual water supply has dominated the groundwater development activites Tubewells and
Dugwells constructed through out the dryzone by private individuals and NGOs many number in
hundreds of thousand.Ground water supplied about the certain percent of the needs for wrinking

water ,domestic supply and even for industry.

Regional hydrological Aquifer are knows as in followings the depth,hydrogeological and
hydrochemical characteristics are largely controlled by topographic location,mode of geological

deposition and associated geologic structure.

Major Aquifers in DryZone —

+
’ Formation Area Lithology Location Mode of Quality /
%% Deposation Yield
Alluvium 29 Sands,silty sands Major water Fresh water Usually low
Source fluvialtile Salinity high
intermountain yield
sub-basin
Piedomont 5 Sand,gravel,cobble Eastern and Fresh water Low salinity
Western foothills | colluvial Maderate
yield
Irrawaddy 38 Sand,sand stone , Regional aquifer Low salinity
Formation gravel,clay through out to brackish
dryzone modrate to
high yield
Pegu Group 20 Sand stone ,fractured | Centeral & West | Marine, fluviatile | Brackish to
shale and deltaie saline low
yield
Other 8 -
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The Holocens alluvial aquifer along the course of Ayeyarwaddy River and its tributaries
forms the most significant ground water resource.If consist of sand,gravel,silt and clay typically
around 75m thick with the depth of abstraction typically 10-30m .Ground water occurs under
under confined ,semiconfined, or unconfined conditions.if overlies the Irrawaddy Formation
and/or Pegu Group rocks.

The Irrawaddy Formation aquifer is aloosely cemented fluvial sand,gravel,clay and silt
deposit with
ferruginous concertions.It reaches up to 500m thick. Tube wells are typically installed at 60-
180m depth.The formation has moderate to high ground water yields.

The Pegu Group consist of fractured marine sandstone , silt stone and shale with
occurance of gypsum,sodium efftorescences. The sediments have low ground water yields and
form a poor aquifer. The well depths in the Pegu Group are estimated about 175-220m in central
Myanmar.

Localized subsurface hydrogeological condition of Padamyar Industrial zone of Padamyar
ward the includes the Aung Zaw Oo Induction Furnace site may be assumed from the tube well
data nearest vicinity at N21 6 56° 40.42" & E 95 658’ 32.43". That tube well is distante about
120m at azimuth 106 6 from the Aung Zaw Oo Induction Furnace. It seems that the discharge is
moderate yields and reasonable for local domestic use, cultivation,livestock and sanitation, fire
fighting etc . It is convinced to be fresh water source from piedmont formation of colluvial
mode of deposition and underlain by Pegu Group rocks. So, the water quality is of low salinity
or slightly alkaline.The laboratory test result of the ground water of the tube well confirm as pH
8.1(Slightly alkaline),

TDS 1315mg/1 (nearly maximum level 1500mg/I) and total alkalinity (CaCo3) 1050
(that is higher than the maximum level 950mg/1) although the rest test data are acceptable.Hence
, the quality is out of desirable limit of drinking standard.

G.oon Water Supply

Sagaing is situated on the bank of Ayeyarwady River the sources of water in Sagaing
heavily depend on the Ayeyarwady River.The water demands in the city have increased along
with population increase and urbanization. According to the survey data (Janauary,2016),there
found two main sources of water distribution to public by water supply committees such as
Ayeyarwady River and Underground Water. Among the total 14 water supply committees there,the
major sources of 10 water supply committess (71%) are Ayeyarwady river and those of 4 water
supply committees (29%) are underground water. Therefore it is clear that Ayeyarwady is essential

for water supply in the Sagaing City.
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Water Supply Project -

Sr. Water Supply Project Water Supply Committes Execution %

1 River Water Pumping Projects 10 71

2 Underground Water Projects 4 29
Grand total 14 100

Water supply systems ; There are three types of water supply systems used by water
supply committees such as direct supply,indirect supply and pump supply systems. 10 commit-
tees are using indirect water supply system and sources far from wards and 4 are choosing
direct water supply system and pump supply system and sources nearby wards.In this paper
there disscuss about the two water supply committees of the wards nearby Aung Zaw Oo Induc-
tion Furnace site such as Padamyar and Myayadanar.

Padamyar water supply committee was established in 2011-2012.1t distributes to the
ward which provided by Honda Myanmar Co.,ltd with gravity flow from hill tank reservoir of
(120,000)gallons capacity ,ulitizing the Shwe Min Win pipe line . This river water supply can
provide (15900)gallons per day about 80% of requirement per daily consumption
(19880)gallons for (994)populations of Padamayar ward.The rest 20% are provided by (27)
tube wells and (7) dug wells. The next,Myayadanar water supply committee was established in
June 2012.1t distributes to the ward,which provided by Honda Myanmar Co.,Itd with gravity
flow from hill tank reservoir of (120000)gallons capacity to Sagaing industry zone (2) by 4" @
pipe line . There are (670)populations Myayadanar and requirement per day consumption are
(13400)gallons. It can provided by (2) tube wells and (1) dug wells.

In systems , water sonsumption is not metered ,so it can not be measured accurately,best
guesies can only be attempted there.Then 71% of projects are water pumping projects from
rivers, so environmental preservation is becoming more and more responsible in future. Water
treatment plant is not constructed and the filtering system should be applied to raw water in
every committee.

For the whole population of the city , the water demand is seem to be not enough by the

existing water supply attempts.More effective water supply strategy should be concentrated
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futher.Existing water services consider for social sector and not favorfor commercial units.In
current systems ,some of which need up grading ,as expand services area,increase services
frequency improve efficiency to serve the demands.The urban development need to meet

qualified water supply system.

.o Ji Hydrology

Mainly the dry zone landscape can be seen in Sagaing Region. The salient feacture of this
landscape is set on the fectors like serve drough ,high temperature,uncertain and low rainfall
and high evaporation ,then location of rain shadow.It is ringed by rugged high ridge (EL255m
peak) named Sagaing-Minwun in north south orientation in general .

The piedmont slope and high ground terrain (EL 130m-EL100m)possesses dry gullies
of semi clendritic to sub parallel drainage patterns. Aung Zaw Oo Induction Furnace site is
situated there.Nearest well know ; surface water resource namely “Yegar In” is situated about at
EL110m and 285k distance in NNE direction roughly.It is elongated form and the geologic
formation of localized pull apart basin by strike slip Sagaing Fault .The natural “Spirulina
Platenis” is produced from this natural lake “Yega In”’ .Spirulina is blue-green micro algae which
grows in alkaline lake is seem to have high pH level (9.5) .

The other well know surface water resources are “Yemyet In” , “Kaunghmudaw In” and
“Ton In” all of them are natural lakes “Ye myet In” lake is very extensive in extent about 44
square kilometer and situated at the Northwest direction and about 10.3km (6.4 miles) distant
from Aung Zaw Oo Induction Furnace site . “Yemyet In” is at the level EL 80m seemingly.

“Kaungmhudaw In” and “Ton In” are at the south west of the site. Both are assumed to be
the level EL(<60m) and 4 km2 and 1km?2 in extent respectively.

Local small scaled embankment water storage basin are also noticed nearby ‘Sagyin’
village and its west ward.

The most effective surface water resource for water supply to Sagaing City is Ayeyarwady
River.It flows parallel to ‘Sagaing -Minwun ridge and bends to WSW direction at Sagaing bridge
(1200m) and runs about 7km from which are again west ward forming the vast river plains of
fertile alluvial soils along the river course.The water volume of Ayeyarwady river and its

tributaries fluetuates greatly through the year ,chiefly because of the character of the monsoon
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rains which occur between May and October ,but also because of the rapid melting of snow and
glaciers during the summer ,which adds still further to the water volume.

According to the evaluation on Ayeyarwady river,based on 1973-1998 recordings near
Mandalay -Sagaing area,lower discharge is about 1093 m3/sec and mean discharge is about
6956m3/sec.The range between high and low is also great. Annual varations between low water
level and flood level of 9.66 meters and 11.37 meters have been recorded at Mandalay-Sagaing
area.The lower water level occurs in February and highest in August. In general from December
to March, the river varies between the lowest level and 1.5 meters above it while from mid June
to mid October the river is 6 to 9 meter above the lowest level. Therefore the river ports need to
find theseparate high and low water landing poits. Sagaing is primarily river port for the trade of

local products.

G.oQn Natural Hazard
Myanmar is threatened occasionally by natural multiple hazards including

earthquakes,cyclone,storm surge,landslides and floods,fire ,falling building and tree,etc.

(a)  According to the historical earthquake records Sagaing city has experiences several
large magnitude earthquake and in which the great right-lateral strike-slip fault named
“Sagaing Fault” is passing through the city in active nature .It struck the city with high
magnitude(7) in the past about 66 years ago. It is still characterizing the stress
accumnlation for high potential intensity from the view of regional geology.Although
considering its recurrwent nature ,it can not be predicted.Better planning and being
prepared can certainly minimize loss of lives and damages to buildings etc. The project
area of Aung Zaw Oo Induction Furnace site is situated in the destrictive zone of
seismicity activity according to the seismic zone map of the country.It is equivalent to
Modified Mercalli Scale Class IX .PGA value (0.6g) is recommended there for the
engineering purposes.

(b)  The project area can sometimes be exposed to the treat of monsoon cyclone and
associated storm hazard from Bay of Bangal and consequent Landslides,falling the
unstable buildings and trees ,etc.

(c) No trace of threat to volcano activity is noticed.
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(d)  During the rainy season of the country,the area may sometimes be subjected by heavy
rainfalls,such as local water loggings,localized landslides,erosional scourings due to
the rainfalls. ‘Bad Land’ topographic feacture expected on the high ground terrain like
Aung Zaw Oo Induction Furnace vicinity as environmental impact of erosion process.
(e)  During hot summer ,the Sagaing area can be involved to unexpected incident and accident

fire events due to the high temperature of hot season.

g-o6i Land Use with ZOI

As existing Land-Use pattern within Zone of Impact (ZOI)of 1km circled area around
the project area of Aung Zaw Oo Induction Furnace site,it is seemingly composite scenery of
sparsely residental ,thin density cultivated ,livestock farming,industrial and commercial
activites.Then it is also situated on high ground terrain.Hence various land use pattern has less

impact by the project task and there also expected the same vice versa.
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Organization's | Guide Line| Averaging | Air Quality
No Analyte Unit )
Standard Value Period Result
1 PM 10 Ug/m3 EQEGs 50 24 hours 16.3
2 PM 2.5 Ug/m3 EQEGs 25 24 hours 14.8
3 Co Ug/m3 EQEGs - 24 hours 447
4 Co2 Ug/m3 EQEGs - 24 hours 10.6
5 No2 Ug/m3 EQEGs 200Ug/m3 24 hours 7.3
6 So2 Ug/m3 EQEGs 20 24 hours 5.1
7 Temperature C - - 24 hours 29
8 Humidity RH% - - 24 hours 63
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®e§® 99@99:9@@1 (Induction Furnace Cooling Water)eo co@ooos*aaB,,aJo)§® (Circulation

System) @@GOD’)G@’)C OO)O§ O’)JCG)OD ®§@O’)G®’DO’)@J@8 ((\300)9610"]" ®O’)@@§

eqeo:@oeq:o)g?@cﬁ (@@eqooc) cq 9%1@99@083?9 eoo')ogof?% OD@C (WHO Standard)

ODO% SJO’)@J’L S?O’)C 610"]03@"

cméoéaiqéoﬂlcqac.;:ﬁ adgg?.;cqcozcocq:eﬁ cqsaqésacog: (@5661003)
Maximum Organization's| Water
No Parameter Unit Permissible Level Standard Result
1 Appearance - - W.H.O Clear
2 Colour Cobalt Scale 50 W.H.O 6
3 pH Mg/L 6.5-9.2 W.H.O 8.8
4 Total Solids Mg/L 1500 W.H.O 218
5 Total Hardness Mg/L 500 W.H.O 20
6 Total Alkalinity Mg/L 950 W.H.O 50
7 Calcium Mg/L 200 W.H.O 4
8 Magnesium Mg/L 150 W.H.O 24
9 Chloride Mg/L 600 W.H.O 40
10 Sulphate Mg/L 400 W.H.O 67
11 Iron Mg/L 1 W.H.O Nil
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No Parameter Soil Result Slag Result Sz?;l;z/fgg d Unit
1 Moisture 1.12 0.06 - %
2 pH 8.77 9.41 - ppm
3 Cd (Cadmium)  |Not detected Not detected 3 ppm
4 Cr (Chromium) 0.792 2039.1 100 ppm
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7 Fe (Iron) 101.24 37065 50000 ppm
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