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1.

2.

8.

9

Company Name
Type of Company
Date of incorporation

Address

Contact Person
Contact Number
Fax

Email

Website

05000353 0Eqp:

1.
2.

3. Mr. Charles Aung Steber

Mr. Robert George Steber

Mrs. Sandar Aung

: Great Golden Empire Co Ltd
: Timber and Travel Business
: 12 June 2014

: No. 85B, Thu Ra Tha Ti Street

Ward 8, Mayangone Township,

Yangon, Myanmar

: Mrs. Sandar Aung

: 09-503 6992

: N.A.

: sandarsteber@gmail.com

: http://greategoldenempiregroup.com

850§3B:0000E0p3a3,

1. CEO : Mrs. Sandar Aung

2. Director : Mr. Robert George Steber
3. Director : Mr. Charles Aung Steber

qC:8:40508E BdaBSmaqndaacondyp:

1. Total Investment

: 2 Millions USD

2. Total Employment (Foreigner) : 2%

3. Total Employment (Local)

7|Page

: 98%


http://greategoldenempiregroup.com/

8.

9.

Business Activities
Product

Type of Contract
Contract Term
Contract Extension

Further extension

10. Branch office

11. Work site Location

gelS§eapaoon:

1.

2.

5.

6.

MIC Permit

Ministry’s Permit
Company Registration
Form of Permit
Exporter/ Importer Reg.

UMFCCI membership

solgp3agiadaacoodyp:

1.

2.

5. Materials used (including fuel)

Parent company

Parent Company Address

Site Office Address

Project Period

8|Page

: Timber and Tourism

: Timber logs

: N.A.

: N.A.

: N.A.

: N.A.

: Kalewa, Mawlaik and Paung Pyin

: Kalewa, Mawlaik & Paung Pyin Townships

: N.A.

: Still waiting

: 113969652

: 33802

: Great Golden Empire Co., Ltd.

: Yangon Office Address

No. 85(B), Thu Ra Tha Tee Street,
Ward (8), Mayangon Township

Yangon, Myanamar

: Kalewa, Mawlaik, Paung Pyin

: Project Period — From Month,

2019 — Month, 2024 - 5 years,
with yearly renewal basis

: Fuel, Engine QOll
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Type of Machines, Vessels, Facilities

Quantity

Remarks

Fiberglass boat with motor

2

Wood boats with motor

Underwater camera

State-of- the- art — large Sonar

State- of- the- art — small Sonar

Land Rover
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== NN N D
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OO INO |~ |WIN| -

Computer hardward and software

—
o

Underwater Paver drill

—
—

Underwater lights

—
N

Floatation Bag

20
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w

Hooks

=
N

Diver Equipment
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@dlai pues $& @eonCyp: (Policies and Legislations)
G-on [g§n8E¢ sadpooniuodosioyEadlepedicod
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“To establish sound environment policies, utilization of water, land, forests,
mineral, marine resources and other natural resources in order to conserve the
environment and prevent its degradation, the Government of the Union of Myanmar
hereby adopts the following policy: The wealth of the nation is its people, its cultural
heritage, its environment and its natural resources. The objective of Myanmar’s
environmental policy is aimed at achieving harmony and balance between these through
the integration of environmental considerations into the development process to
enhance the quality of the life of all its citizens. Every nation has the sovereign right to
utilize its natural resources in accordance with its environmental policies; but great care
must be taken not to exceed its jurisdiction or infringe upon the interest of other
nations. It is the responsibility of the State and every citizen to preserve its natural
resources in the interests of present and future generations. Environmental protection
should always be the primary objective in seeking development.”
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o [geSopEieqelonpts pues (jooq)
¢ The Myanmar Registration of Ships Act (India Act 10, 1841, Vol VII)

e The Myanmar Carriage of Goods by Sea Act (India Act 26, 1925, Vol VII)

* [g5op.oqhiereszpoes (opq )

o [henibiopgaiyp: poes (Jooq)

e The Myanmar Merchant Shipping Act (India Act 21, 1923, Vol. VII)

o opoodeepAlgp: 0:0Rud88sE:66: poG3 (ORRS)

. B5ereBSonbizmamdSoves ( joog)

e The Water Power Act (1927)

e The Control of Smoking and Consumption of Tobacco Law (2006)
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(Joog)
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Prevention and Control of Communicable Diseases Law (1995)
opzoodeepalgp: 0Rud86sEieas puesn? [gEsotoopd pues (jooo)
THE PROTECTION AND PRESERVATION OF ANCIENT MONUMENTS LAW (2015)
The Inland Vessel Act (1917)

The Myanmar Insurance Law (1993)

The Law Amending the Myanmar Registration of Ships Act (2003)
3200600622353 2000:0063 (OO, ))
[gpSogEieqelomErogiequmppues (joog)

sopdelgpespoes (Jooq)
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elg4e330056q32050063 (0RRS)

2006020p0ES (ORE, )

The Forest Rules (1995)

The Fresh Water Fisheries Law (1991)

The Settlement of Labor Dispute Law (2012)

Workmen'’s Compensation Act (1923) as amended 2005

Leave and Holidays Act (1951) as amended 2014

Factories Act (1951) as amended 2016

Employment Restriction Act (1959)

Income Tax Law (1974) as amended by Union Tax Law 2017

Labour Organization Law (2011)
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e Social Security Law (2012)

e Settlement of Labour Dispute Law (2012) as amended 2014
e  Employment and Skills Development Law (2013)

e  Minimum Wage Law (2013)

e Payment of Wages Law (2016)

e The Bills of lading Act (India Act 9, 1856, Vol VII)

e The Carriers Act (India Act 3, 1865, Vol VII)
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Organizational Chart
| CEO + Director my Advisor |

General Manager

HR Manager Finance Manager Operation Manager Admin Manager

!

Assistant Operation Manager

Supervisor/ Technician

Drivers General Workers

Captain

Crew

G-qn 80c35:88q8mnelopt: $¢ B8dcdSma0ydeqd
G-q-o1 226[gd30d FC0dYp:

=

Company Name : Great Golden Empire Co Ltd

N

Type of Company : Timber and Travel Business
3. Date of incorporation 112 June 2014
4. Address : No. 85B, Thu Ra Tha Ti Street

Ward 8, Mayangone Township,Yangon, Myanmar
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5. Contact Person : Mrs. Sandar Aung

6. Contact Number : 09-503 6992

7. Fax : N.A.

8. Email : sandarsteber@gmail.com

9. Website : http://greategoldenempiregroup.com

Gq-J1 AQodom=g olqp:
1. Mr. Robert George Steber

2. Mrs. Sandar Aung

3. Mr. Charles Aung Steber

Gq-o1 8de§3co00mg,

1. CEO : Mrs. Sandar Aung
2. Director : Mr. Robert George Steber
3. Director : Mr. Charles Aung Steber

G-Q-G1 99eAE:pdoon: 3o€aa0s (2e0G3a0i0:)

Sr. | Position Quantity
1 Project Manager 1
2 Manager 5
3 Advisor 2
4 Divers 10
5 Boat Captains 5
6 Workers 25
7 accountants and checkers 4
8 Lawyer 1
9 Guards 5

Total 58
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G.on cpdc§romofoseap: (Roles and Responsibilities)

G.0-o1 Bocd§uSesqp! 00800088 (Project Manager / Camp Boss)

The Project Manager or Camp Boss will be responsible for the following:

Ensuring compliance with the EMP and relevant approvals.

Report significant environmental incidents or emergencies to the local relevant
authority to ensure remediation applied is appropriate and acceptable.

Maintain general communications with stakeholders and authorities to inform
them of planned activities where relevant.

Certify additional management plans to be attached to and incorporated into the
EMP.

Commission additional studies if considered necessary following monitoring

results, significant events or incidents.

Go- i oofwSesqp (Camp Managers)

The camp managers will be responsible for the following in their area of works:

Ensure the measures detailed in the Operations, EMPs, associated plans and
specifications are implemented correctly, on schedule, and are effective and
appropriate for the site and activities.

Daily inspections of activities and mitigation measures with corrective actions
taken and recorded where necessary, or other resolutions made and their
justification.

Report environmental incidents to the Project Manager / Camp Boss and
Environmental Manager immediately after becoming aware of them.

Ensure all personnel have the relevant qualifications and training to carry out

their relevant tasks and roles.
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Hold daily pre-start toolbox meetings with personnel to discuss the current
Project activities and the health, safety and environmental issues associated with
these.

Take corrective action or otherwise respond to management needs following

Great Golden Empire Co., Ltd’s (GGE) on-site inspections and EMP audits.

G.©- 1 vodoSonEadSadoieqeaay, (Environmental Team)

The Environmental Team is likely to consist of an Environmental Manager and GGE

representatives, who will be responsible for the following:

Review of EMP following detailed design in order to verify that the proposed
measures are adequate for the site and activities, detailed design and
specifications have been incorporated, and documentation is present (e.g. daily
and weekly inspection checklists, emergency/incident response form, and
complaint response form).

Provide input to site inductions for all personnel in terms of environmental
values, potential impacts from the project, management measures, and reporting
of incidents and emergencies.

Weekly inspections of environmental mitigation measures implemented on-site to
check functioning and effectiveness.

Undertake or coordinate the various monitoring activities, such as water quality
data collection.

Lead investigations into any significant environmental incidents and monitor the
close-out of these incidents.

Monthly internal reporting to the Project Manager on environmental incidents and

corrective actions taken and results of ongoing monitoring activities.
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e Half-yearly internal audits of EMP implementation (of both
documentation/records and on-site controls).

e Annual internal review and subsequent update of the EMP.

e Liaison with environmental conservation department, conservation groups,

stakeholders, and township or district GAD.

G ©-Gi o§cobgpraanicd: Bodsne§ (Manual for All Personnel)

All project personnel will have a general duty of care to take reasonable and practicable
actions to not cause environmental harm.

All staff will have a responsibility to report potentially harmful activities (environmental
or otherwise) to their Site Supervisor.

All staff involved in the construction, operation and decommissioning activities will be
appropriately qualified and trained to undertake their project roles and tasks.

All staff will be inducted to the project and their relevant work sites prior to commencing
any work.

All site staff must attend the toolbox meeting prior to work commencing each day.
Personnel in charge of vehicles or machinery will undertake daily pre-start checks to
ensure equipment is in good working condition, does not need any repairs or
maintenance, does not have excess dirt or material, and contains all necessary
equipment within it (e.g. spill kits, fire extinguishers). A checklist will be kept in each

vehicle to record daily pre-start checks.
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§G-o $3§: (Introduction)

The Physical Survey Team surveyed the exisiting environment condition to assess
the environmental impact assessment for salvage wood in the Chindwin river project near
Pluzawa village, Kalewa Township, Tunbin and Laung Kaung village, Mawlaik
Township and Nam Mawlaik and Thayaung village, Phaung Pyin Township. Detail
project site shown in figure 5.1-1 to 5.1-3.
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Location map of project site near Phaung Pyin town
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Figure 5.1-3 Location map of project site near Pluzawa village, Kalewa Township
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§-G- i cooduodosoEanalgsacs (Existing Environment Condition)

The environmental baseline data such as air quality, water quality, noise quality
and ecological survey was conducted selected sample sites within the project area. The
ecological survey was conducted to assess the type of flora and fauna. Two air quality and
noise and then five locations of water quality survey were collected and surveyed. The

summary of physical environmental survey is shown in table 5.2-1 and figure 5.2-1.

Table 5.2-1 Summary of Physical Environmental Survey

Air Quality Parameter 1) Nitrogen dioxide, 2) CO, 3) particulate Matter PM10, 4) Particulate
& Meteorology Matter PM 2.5, 5) Sulfur Dioxide, 6) Relative Humidity, 7) Temperature, 8)
Wind Speed, and 9) Wind Direction

Period Two points within 24 hours continuous

Location Mawlaik Town & Phaung Pyin
Noise Level Parameter LAeq (A-weighted loudness equivalent)

Period One time at one location within one day

Location Residential area
Surface Parameter 1)Water Depth, 2) salinity, 3) Water temperature, 4) Air temperature,
water 5) pH, 6) Electrical Conductivity, 7) Dissolved Oxygen, 8) colour, 9) BOD,
Quality 10) COD, 11) TCB, 12) Oil and Grease, 13) TSS, 14) Turbidity

Period One time at 2 location

Location Waste water channel and sea

Source: Field Survey, January 2019
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9G-91 ecozaqpdzaaag: (Air Quality)
§G-e-ol opse0€:00003o§maen: (Survey Item)

Myanmar National Environmental Quality (Emission) Guidelines were announced
on 29" December, 2015 and guideline values for air pollution level are shown in table
5.4.3-1. In this chapter, the existing environmental condition of ambient quality was

followed under this guideline.

Table 5.4.3-1 Myanmar National Environmental Quality Guideline values for survey

parameters of air quality

No Parameter Averaging Period Guideline Value Units
1. Nitrogen dioxide 1-hour 200 Hg/m3
2. Carbon monoxide - - pg/m3
3. Particulate matter PM,,? 24-hours 50 Hg/m3
4, Particulate matter PM, s ° 24-hours 25 pg/m3
5. Sulphur dioxide 24-hours 20 Hg/m3
6. Temperature - - °C
7. Relative Humidity - - %
Remark: PMyq® = Particulate matter 10 micrometers or less in diameter

PM,s° = Particulate matter 2.5 micrometers or less in diameter
G-~ op&:e08:0005 03000 (Survey Period)

Air quality survey was conducted for 24 hours (one day) consecutively for

baseline data. The sampling durations are as shown in table 6.3-2.
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Table 5.4.3-2 Sampling Duration for Air Quality Monitoring

Sampling time Duration
AQN-1 15 — 16" January, 2019
AQN-2 16™-17" January, 2019

Source: The Physical Survey Team

§G-0-01 0p&:e08:00p0505:008: (Survey Method)
Methodology

Sampling and analysis of ambient air pollutants were conducted by referring to
the recommendation of United States Environmental Protection Agency (U.S. EPA). The
Haz-Scanner EPAS Wireless Environmental Perimeter Air Station was used to collect

Ambient Air Monitoring data.

Table 5.4.3-3 Sampling and Analysis Method for Air Quality

No. Parameter Analysis Method
1 Nitrogen dioxide (NO2) On site reading
2 Carbon monoxide (CO) On site reading
3 Particulate matter 10 (PM10) On site reading
4 Particulate matter 2.5 (PM2.5) On site reading
5 Sulphur dioxide (S02) On site reading
6 Temperature On site reading
7 Relative Humidity On site reading
8 Wind Speed On site reading
9 Wind Direction On site reading
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§G-0-GI GO36PD360:03E:0000zE:e08:00pd00pdesep

(Survey Location of Air Quality Survey)

The locations of air quality monitoring survey in detail are shown in figure 5.4.3-1

and table 5.4.3-4. The detail of sampling points is described as table 5.4.3-4.

Table 5.4.3.4 sampling location for air quality survey

Sampling Points Coordination Description of Sampling Point
23°38'23.50"N Thanlar Guest house, Mawlaik Town, about
AQN-1 94°24'57.40"E | 2.45km northeast of project site
24°16'20.90"N At Phaung Pyin Town, near Nan Thanlyin
AQN-2 94°49'8.40"E | Bridge

Legend

£ Air CGuality & Noise Monitoring station

Figure 5.4.3-1 Location map of air and noise monitoring station
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§G-0-§) Gromgpda60:09C:00000pd6sep (Site Description of Air Quality Monitoring
Survey)

AQN-1

AQN-1 was setup in the Thanlar guest house compound of Mawlaik town. AQN-1
is located about 0.38 km west of Chindwin River and 2.45 km northeast
southwestern part of project site, Mawlaik Township, Sagaing Region. The air
quality monitoring station is generally covering by residential household. Possible
pollution source might be emitted from traffic acivities, generator running and

residential effects. The unusual noises may be come out from the traffic activities,

and the sound of generator running during the survey period.

Figure 5.4.3-2 survey activities of AQN-1

AQN-2

AQN-2 was monitoried at the side of Chindwin river near Nan Thanlyin Bridge,
Phaung Pyin Town, Sagaing region. AQN-1 is located about 0.38km west of
Chindwin River and 2.45 km northeast southwestern part of project site,
Mawlaik Township, Sagaing Region. The air quality monitoring station is generally

covering by residential household. Possible pollution source might be emitted from
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traffic acivities, generator running and residential effects. The unusual noises may be
come out from the traffic activities, and the sound of generator running during

the survey period.

Directions: To here - From here

Figure 5.4.3-3 survey activities of AQN-2

§:G.0.6 qooByp: (Survey Results)

Average value of ambient gaseous levels for one day is presented in following
table 5.4.3-5 and 5.4.3-6. Air quality were referred the concentrations of collected
parameters by Myanmar national emission guideline. It is obvious that the
concentrations of collected parameters (NO,, PM2.5, PM10 and SO,) are lower than the
referred standard. CO and NOy values are not controlled by the applied standard. Hourly

average results of nitrogen dioxide show in appendix.

Table 5.4.3-5 Daily Ambient air quality results (AQN-1)

Sampling. No | Time co NO2 NO PM2.5 | PM10 RH S02 TmpC
hours | pg/m3 Hg/m3 pg/m3 | pg/m3 | pg/m3 % Hg/m3 | Deg. C
Maximum 24hrs | 483.30 267.05 0.00 5.85 | 12.90 | 99.80 | 31.95 | 24.20
Minimum 24hrs | 82.47 3.76 0.00 1.48 443 | 63.43 | 1.88 7.12
Average 24hrs | 233.03 51.15 0.00 2.57 7.93 |86.94 | 12.85 | 12.92
Standard - 200 (1hour) - 25 50 - 20 -
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Table 5.4.3-6 Daily Ambient air quality results (AQN-2)

Sampling. No | Time co NO2 NO PM2.5 | PM10 RH SO2 | TmpC
hours | ug/m3 Hg/m3 HMg/m3 | ug/m3 | pg/m3 % Hg/m3 | Deg. C
Maximum 24hrs | 659.03 75.16 0.00 3.23 | 12.80 | 100.00 | 75.38 | 20.30
Minimum 24hrs | 81.37 3.76 0.00 1.43 3.77 | 61.27 | 1.88 5.18

Average 24hrs | 275.69 41.93 0.00 2.27 8.13 89.87 19.12 | 10.44
Standard - 200 (1hr) - 25 50 - 20 -

Source: The Physical Survey Team

§:G:0.Q 6cooBE:gS:58e00p8 .0 (Wind Speed and Direction)

The average wind speed and direction were collected for 24 hours continuously in each
location. According to the wind rose diagram, average wind speed of all air quality
monitoring station is 0.14 and 0.71m/s during survey period. Dominant prevailing wind
direction is blowing from south and southeast direction. Wind speed and direction

diagram of each stations are shown in figure 5.4.3-4 to 5.4.3-5.
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WIND ROSE PLOT: DISPLAY:

AQN-1(15-16 Jan) Wind Speed
Wind Rose Diagram Direction (blowing from)
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Figure 5.4.3-4 Wind speed and direction diagram of air quality monitoring (AQN-1)
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WIND ROSE PLOT: DISPLAY:

AQN-2(16-17 Jan) Wind Speed
Wind Rose Diagram Direction (blowing from)
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Figure 5.4.3-5 Wind speed and direction diagram of air quality monitoring (AQN-2)
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99 9ppd¢3290¢ (Noise Level)
690 0pC:eot:3a§maen: (Survey Item)

Noise quality survey is one of the baseline data collections of enviromental
impact assessment. In this sector, two sampling points were collected to know the
ambient noise around the project site. Noise quality results were refered by Myanmar
National Environmental Quality (Emission) Guidelines of residential, institutional

environment and guideline value for noise level is as shown in Table 5.5-1.

Table 5.5-1 Guideline Value of Noise Level

Environmental Standard (Myanmar)

No. Parameter Unit

Day time Night time
Category
7:00-22:00 22:00-7:00
Residential,
educational, 55 45

1 A-weighted loudness 4B institutional

equivalent (Lacq) Industrial
! 70 70
commercial

Source: National Environmental Quality (Emission) Guidelines, 2015
Remark: a LAeq = Equivalent continuous sound level in decibels

9.9 0pCseoCioopdesep (Survey Location)

The locations of noise quality monitoring points are as same as the air quality

monitoring survey.

9.9-0 RCeoClop§§ (Survey Period)

Noise level survey was conducted on 24 hours consecutively. The measurement

duration was as shown in Table 5.5-2.

Table 5.5-2  Sampling Duration for Noise Level Survey

Survey time Duration

N-1 15" — 16" January, 2019
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N-2 16M -17% January, 2019

9:9:G 0pE:008:0000505:008: Survey Method

Measurement of environmental sound level was conducted by referring to the
recommendation of International Organization for Standardization (ISO), i.e. ISO 1996-
1:2003 and ISO 1996-2:2007. The instrumentation used for noise quality survey is
shown in the following table 5.5-3. Noise meter was set up to record the log as ten

minutes intervals during an hour for one consecutive day.

Table 5.5-3  Instrumentation for noise survey

Instrumentation Description

Sound level meter with SD Card, Model
SL-4023SD
Source: Sustainable Environment Myanmar Co., Ltd.

Sound level meter

Figure 5.5-1 Lutron sound level meter

999 §§0opdac8yp: (Survey Result)

Noise level (LAeq) was presented in table 5.5-4. The noise level within the 24
hours found higher than the noise quality standard of Myanmar National Environmental
Quality (Emission) guideline.

One day Laq Was calculated by using the following array formula in the excel

sheet. This formula is firstly used for hourly Laeq and then for the 24 hours Laeg.
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L aeq =10*LOG10(AVERGAE(10”((RANGE)/10)))
As the monitoring is conducted for the industrial areas, the results are compared

with “Residential, educational, institutional” environment.

Table 5.5-4  A-weighted loudness Equivalent noise level

N-1 N-2
Result Day time | Night time Day Night
t ti
i m
m e
e
56 49 61 48
Environmental standard
Residential and institutional area 55 45 55 45
DAILY AMBIENT NOISE LEVEL (LVEQ)
70

o

9 60

=

< 50

w

o 40

A

5 30

=2

w 20

Q

=

£ 10

>

S o

g Day time Night time Day time Night time

o N-1 N-2

[ ] 56 49 61 48
m Standard 55 45 55 45

Figure 5.5-2  Daily average noise result
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Table 5.5-5  Hourly LAeq value in noise monitoring survey

Time N-1 N-2
7:00-8:00 63 54
8:00-9:00 54 57

9:00-10:00 56 76
10:00-11:00 54 68
11:00-12:00 54 61
12:00-13:00 52 61
13:00-14:00 49 69
14:00-15:00 52 57
15:00-16:00 50 67
16:00-17:00 53 76
17:00-18:00 62 67
18:00-19:00 64 57
19:00-20:00 64 57
20:00-21:00 64 47
21:00-22:00 45 44
22:00-23:00 45 45
23:00-24:00 58 45
24:00-01:00 45 48
01:00-02:00 48 45
02:00-03:00 47 45
03:00-04:00 45 48
04:00-05:00 49 47
05:00-06:00 48 48
06:00-07:00 58 58
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Hourly Leq at N-1
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Figure 5.5-3  Hourly average noise result for N-1

Hourly LAeq at N-2
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Figure 5.5-4 Hourly average noise result for N-2

96  cqzeqpdancog: (Water Quality)
6.6.0 0pE:e08:00p03§jE3200: )Survey Item)

Parameter for water quality survey are determined so as to
cover parameters of existing environmental standards of Semi-intensive and

Intensive Commercial Aquaculture Production) in national emission guideline.

Water quality measurement shall be conducted to comfirm the water quality
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condition of the project site and surrounding areas. So, five water quality

samples were collected around the project site.

Table 5.6-1  reference guideline value of water quality

Biochemical oxygen demand mg/I 50
Chemical oxygen demand mg/I 250
Oil and grease mg/I 10
PH S.u® 6-9
Temperature increase °C <3P
Total coliform bacteria 100ml 400
Total nitrogen mg/I 10
Total phosphorus mg/I 2

Total Suspended solid mg/I 50

§6-) opGieotioodesepyp:  (Survey Locations)

The locations of water samples and surveys are shown in table 5.6-2 and
figure 5.6-1. The detail of each sampling points is described as below.
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Table 5.6-2

Sampling points of water quality sampling

Category | Sample ID Coordinates Description of sampling point
Surface SW-1 23°41'29.70"N | Chindwin River, near Tunbin village,
water 94°25'8.00"E Mawlaik Township, Sagaing Region
hindwin Ri L K
Surface 53939'35.80"N C. indwin |ve-r, near a-ung au-ng
SW-2 village, Mawlaik Township, Sagaing
water 94°25'33.80"E .
Region
hindwin Ri N Mawlaik
Surface 94912'34.70"N Chindwin River, near Nan Mawlai
SW-3 vilage, Phaung Pyin Township,
water 94°40'56.70"E . .
Sagaing Region
Surface 94921'13.40"N C.hindwin River, ne-ar Thayau!'\g
SW-4 village, Phaung Pyin Township,
water 94°47'46.00"E . .
Sagaing Region
Surface 23°27'53.00"N | Chindwin River, near Pluzawa village,
SW-5 . . .
water 94°20'44.00"E Kalewa Township, Sagaing Region
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960 0p8:e08{op§ (Survey Period )

The sampling and measuring of the surface water quality were conducted on

15" - 18" January, 2019. Detail survey periods were shown in table 5.6-3.

Table 5.6-3  Survey period of water quality

Sample ID Period
SW-1 15™ January, 2019
SW-2 15" January, 2019
SW-3 17" January, 2019
SW-4 17" January, 2019
SW-5 18" January, 2019

9:6.G  optieosoopdspdicuds (Survey method)

Water samples were taken by Alpha horizontal water sampler and collected in
plastic and sterilized glass sample containers. All sampling was in strict accordance with
recognized standard procedures. The parameters as pH, temperature, dissolved oxygen
(DO), electrical conductivity (EC), and total dissolved solid including the odor and color
in visual analyzing were measured at each site concurrently with sample collection and.
According to the Laboratory standard, some samples were preserved using the
chemicals. All samples were kept in iced boxes and were transported to the
laboratory within 24 hours. Moreover, width and depth of river, was also measured using

Vale port flow Meter equipment and depth sounder.
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Table 5.6-4  Field equipment for water quality survey

Multi Parameters for Model — U52G
1 ] HORIBA Japan
water quality SN — G2YBAJWD
2 pH meter HANNA USA HI 9829

Table 5.6-5 Insitu water quality measuring instruments

Originate

Equipment Manufacturer Model
Country

Multiparameter for
water quality (water HORIBA Japan
checker)
HI 9829
pH meter HANNA USA

9.6.9  oee@eqpdancagieamndupoopdesepyp: (Site Description of Water Quality Survey)
SW-1

SW-1 was measured and collected at the Chindwin River which is located near
about 0.91km eastern part of Tunbin village, Mawlaik Township, Sagaing Region. Physical
nature of water quality is light yellow colour, low to medium transpency around the

sampling point.
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Figure 5.6-2  Survey activities at SW-1

Sw-2

SW-2 was collected at the Chindwin river near about 0.89km northwestern part
Laung Kaung Village and 2.86km northern part of Mawlaik Town, Sagaing Region.
According to field observation, water quality around the sampling point is highly
suspended particles, yellowish colour and low transpentrancy. Sampling and insitu

measurement activities were shown in figure 5.6.3.

Figure 5.6-3 Survey activities at SW-2
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SW-3
SW-3 was collected in the Chindwin River near about 0.37 km eastern part of
Nan Mawlaik village, Phaung Pyin Township, Sagain Region. Physical nature of water

quality around the sampling point is light yellow colour and low transpency. Survey

activities were shown in figure 5.6.4.

Figure 5.6-4 Survey activities at SW-3

SW-4

SW-4 was collected in the Chindwin River near about 0.23 km western part
Thayaung Village, Phaung Pyin Township, Sagaing Region. According to field observation,
water quality around the sampling point is highly suspended particles, yellowish colour
and low transpentrancy. Sampling and insitu measurement activities were shown in figure

5.6.5.
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Figure 5.6-5 Survey activities at SW-4

SW-5

SW-5 was measured in the Chindwin River near about 0.27 km eastern part
Pluzawa Village, Kalewa Township, Sagaing Region. According to field observation, water
quality around the sampling point is highly suspended particles, yellowish colour and low

transparency. Sampling and insitu measurement activities were shown in figure 5.6.6.
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Figure 5.6-6  Survey activities at SW-5

966  gfoopberonSyp: (Survey Result)

Water samples were sent to the REM-UAE TEAM Laboratory (Myanmar).

Water quality results are shown in following table 6.5-6.

Table 5.6-6  Insitu water quality and laboratory analysis results

Item/Sample Unit Location

Name Swi SwW2 SwW3 Sw4 SW5

Date/Time 15/01/2019 | 15/01/2019 17/01/2019 17/01/2019 18/01/2019
13:55 14:35 13:30 17:00 12:10

Weather Sunny Sunny Sunny Sunny Sunny

Colour Light yellow | Light yellow | Light yellow | Light yellow | Light Yellow

Water Depth m 2.60 1.60 5.7 9.70 11.90

Water °C 20.80 20.80 20.2 21.10 20.90

Temperature

pH 7.23 7.29 7.25 7.33 7.51

DO mg/L | 8.11 8.26 7.15 8.03 7.86

EC Ms/cm | 146.20 146.60 139.1 140.10 148.80
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TDS Ppm 103.30 103.60 99.4 98.40 105.20
Turbidity FNU
Salinity Psu 0.10 0.10 0.1 0.10 0.10
Remark Insitu test Insitu test Insitu test Insitu test Insitu test
and and and and and sampling
sampling sampling sampling sampling
Table 5.6.7  Monitoring parameters for water quality
NO. Parameter Monitoring Time
1 Biological oxygen demand In Summer | In Rainy In Winter
2 Chemical oxygen demand In Summer | In Rainy In Winter
3 Heavy Metal In Summer | In Rainy In Winter
4 Oil and Grease In Summer | In Rainy In Winter
§Q ©eEeepdm6og: apaony (Water Quality Survey)
cbc&imeontmnaod  0esdd oG eeseqpbmcoy  aegEeesad

03€:0000l00001 Bwom rdesieenCaoderdodst rdes8odBo:gSort o3tiomed
0pd 6qEaqPd36omegEResqP:ad 8200 8E0d[gddlaopd

Item/Sample Unit SW1 SW 2 SW 3 Sw 4 SW5
Name
Location Chindwin River | Chindwin River | Chindwin Chindwin Chindwin
near Tun Bin | near Laung | River near Nan | River near | River near
Village Kaung Village Mawleik Village | Thayaung Pluzawa Village
Village
Date/Time 15/01/2019 15/01/2019 17/01/2019 17/01/2019 18/01/2019
13:55 14:35 13:30 17:00 12:10
Weather Sunny Sunny Sunny Sunny Sunny
Colour Light yellow Light yellow Light yellow Light yellow Light Yellow
Water Depth M 2.60 1.60 5.7 9.70 11.90
Water °C 20.80 20.80 20.2 21.10 20.90
Temperature
pH 7.23 7.29 7.25 7.33 7.51
DO mg/L 8.11 8.26 7.15 8.03 7.86
EC Ms/cm 146.20 146.60 139.1 140.10 148.80
TDS ppm 103.30 103.60 99.4 98.40 105.20
Turbidity FNU 165 168 210 276 120
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Salinity

psu

0.10

0.10

0.1

0.10

0.10

Remark

Insitu test and
sampling

Insitu test and
sampling

Insitu test and
sampling

Insitu test and
sampling

Insitu test and
sampling

§)-© Hydrology and River Morphology

§)-0.0 Hydrology

It should be noted that Chindwin river basin is narrow and this specifies that coming if
raining water to the main channel of the river and forming of high maximum discharge.
The rum off is formed mainly in the upper part of the basin with the average precipitation
of 3650 millimeter per year. Lower course precipitation is only 810 millimeter per annum.
Average basin rainfall at Monywa is calculated as 2370 millimeter. Within the year rum off
distribution is uneven. Floods raise the water level in the river from 8 meter to 17 meter
as compared to the low water level.

The Chindwin River carries a considerable amount of silt suspended matter. The volume
of silt in Chindwin River sharply decreases further upstream from its confluence with U Yu
River. Considerable portion of silt forms in the lower reaches due to soil wash out and
bank erosion. The KANSAI estimate (2004) large sediment transport (wash, suspended
and bed material) of some 220x10m at Shwezeaye (2200m°/km?®/year). Like Ayeyarwaddy
River, the Chindwin is also fast reacting river. But the fall velocity of the representative
grain size, D50, on the lower reach of the Chindwin is 6.0 centimeter per second, whereas
the fall velocity of Ayeyarwaddy River is approximately 3.5 centimeter per second. This
indicates that the current velocity of lower Chindwin River needs to be higher than on the
Ayeyarwady River in order to transport its bed material.

At gauging stations, water levels are measured several times every day with a staff gauge
and converted into discharges by appropriated method includes establishing rating curves.
The rating curves were made on the basis of about eight measured discharge and have

been checked by discharge measurements carried out every 4 or 5 years. According to the
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Department of Meteorology and Hydrology, it has been confirmed since 1986 that
accuracy of the discharge measurement records was within a deviation of 5 %.
Directorate of Water Resources and Improvement (DWIR) also developed rating curves
for Chindwin River stations during the feasibility study of Improvement of Navigation on
the Irrawaddy (Ayeyarwaddy) and lower Chindwin River (1987-88). (Table 1)

Consideration on these rating curves is depending up on the requirements of users.

Table 5.6.8 Rating curries

Station A B C SE( m®/sec)
Homalin 69450 -6904 172 166
Mawlaik 80 222 92 107
Kalaw 1030 -258 87 363
Monywa 2186 -1394 325 1179
Note

1. Rating Curves as provided by DMH

2. General Equation Q= A+BH+CH?

3. SE: Standard error of estimate

Generally, annual inflow observed at the upstream gauging station is smaller than that at
the downstream station. However, records of some stations do not follow this tendency.
The largest flow tends to occur in July, August or September. The amount of evaporation
in a year ranges from 900 millimeter in the north to 1700 millimeter in the south. As the
gauging station gets closer to the Central Dry Zone, the amount of observed evaporation
becomes larger and larger. The maximum evaporation is recorded in April or May.
Average runoff coefficient of gauging stations in Chindwin River is 0.66. The velocity
regime in contraction during high peaks of flood is extremely complicated. For example, a
large whirlpool is formed near the left bank at the entrance to the Shwezaye defile. In the
defile itself there takes place a cross current circulation of the flow. The velocities in this

place at the maximum current velocity up to 3.67 meter per second.
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§)-9. J River Morphology

The source of the Chindwin River is situated on North latitude 25 40" and East Longitude
97 00". The Chindwin river basin is continuous to that of upper Ayeyarwaddy in the east
and north- east; and to Brahmapeitra basin in the west north-west. The basin of the river
is, in general a mountainous forest terrain with the only exception of its lowest southern
part which is a vast plain. The whole basin is equal to some 124320 square kilometer in
area. The highest mountains are to be found to the west and the north of the basin where
they reach 3000 meter or more. From the east the watershed passes a mountain chain of
700 meter to 1500 meter high. The basin is constituted mainly by tertiary contimental
sediments. Among them more frequently found are sandstones of different hardness, less
frequent are clay with gypsecus veins, Shales and lime stones.

The Chindwin river runs between mountainous ridge and only below Kalaw it comes out to
the flat plain. The river channel is tortuous the banks are high and rocky the bank line in
many places is uneven. On leaving the Hakang Valley, the Chindwin River Changes its
course and runs to south: up to 840 kilometer length it runs in the defile abundant on
rapids and small waterfalls. The valley of the river gradually gets expansion there take
place an abrupt contraction of channel in certain place. A typical example is shwezaye the
clam, broad passage of the river across open country id interrupted by a barrier of cliff of
valcanoic ash, through which the river cuts a narrow channel, only about 120 meter in
breath. The river bed is rocky and covered with alluvial deposits of various thicknesses. In
its upper reaches the Chindwin River has the gradient around 0.00030 and in the down
reaches it is around 0.00005. Rocky islands and spits can often be found in the channel.
The river bed and sides in the lower stretches of Chindwin River are mostly constituted by
soft, easily eroded rocks the width of the river is not stable and varies from 180-200

meter to 3000 meter on this stretch of the river; the channel is highly branched and
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abounds in sandy island and spits. The Chindwin becomes braided below Monywa. (Table
5.6.8)

Table 5.6.8 the width of the river ranges in various reaches

River reach Width range (meter)
Above Junction with Nampak HKamti 90-120
Near HKamti 300-400
Between HKamti and Homalin 600
Between Homalin and Kalawa 300-1200
Between Kalawa and confluence 1200-3000

Approximately 1100 kilometer long Chindwin River is navigable from HKamti to
confluence with the Ayeyarwaddy River over a distance of 800 kilometer. The upper
portion of the river to Hukaung valley is not navigable mainly on account of the rapids.
According to the climate conditions it is possible to arrange navigation on the
Chindwin River all the year round. However, due to the considerable current velocity
during the monsoon period and shallow depths in low water season, the navigation is
confined. The Chindwin River has many tributaries; some of them are big and
formidable river. A large number of snags and great amount of silt are brought into
the Chindwin River by these tributaries. The UYu and the Myittha rivers are main
supplies of silt and snags.

Out of the limiting factors for navigation, the most pronounced one is insufficient
depth during the low water season which is annual from 15 November to 15 May.
Accordingly loaded draught for the vessels plying along the Chindwin River is

restricted in the low water season. (Table 5.6.9)
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Table 5.6.9 Draught Restrictions for Chindwin River

River stretch Restricted Draught (Meter)
Mount of Chindwin — Monywa 0.9
Monywa — Kalawa 1.0
Kalawa — Homalin 0.9
Homalin — Khamti 0.8

In accordance with the slope discharge relation, Chindwin River at mouth is classified as
meandering pattern. Stream forms of proposed work sites and respective downstream
reaches are considered and caulated by using recent hydrographic surveys and navigation
channel domination route maps. Braided rivers are considered are generally caused by
overloading, that is, the stream may be supplied with more sediment than it can carry,
resulting in deposition of part of the load. (Table 5.6.10)

Table 5.6.10 Stream forming of proposed work sites and respective downstream reaches

Location Stream Forming
Work site Downstream reaches
Nam Maw laik Braided/ Straight Meandering
Tha Yaung Braided Meandering
Loung Kaung Braided Braided
Twin Pin Braided/ Straight Braided
Plugawa Straight Straight
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Possible Negative Impacts (Focus on Hydrology, River Morphology and Navigation)
Operation Period
Increase in the level of suspended sediment.
Disturbance and removal of berithic species and communities
Block navigation channel

Bank erosion and bed agitation
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G-oon Hydrological point for Mitigation Measures, Environmental Management Plan,

Monitoring, Reporting and CSR Programmes

Locate Pin point of logs before operation

Minimize the excavated volume of river bed soil.

Shorten the operation time both for excavation and transport in river

Provide safety measures for navigation (Rod flag , night lamp, sound signal etc,)

Operation must avoid within the navigation channel

Stop operation while unexpected dangers occur in navigation channel

Provide plans for log location and cleaning on banks.
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- Installation of signage for operation, notitication as well.
- Well arrange the operation vessels and equipment to engue the safety.
Hydrology for Environmental Management Plan
- For the conservation of navigation channel and river morphology, management

plans will provide with the following categories;

Categories Management Plan

- Outer bar - Bank protection

- Secondary channel - Keep stable the existing river bed

- Existing river training - be care operation near the river training
structure of DWIR structure

- Master Plan of DWIR - go along with the Master Plan of DWIR
downstream river
stretches

After operation in secondary channel river bed and sand bar formation are by an
appropriate measure to create the conditions before operation. (Sand bed, gestues,
Gabions etc)

- Provide filtering system for log cleaning bank.

- The vessels used in operation obey the draught restriction.

- Fulfill the requirements of local populace. (During consultation Meeting)

Monitoring Programme

1. Carry out turbidity monitoring at least twice a month during operation
approximated, 50 meter from operation vessels and composed with the base live
condition (before operation).

2. Carry out hydrophic survey of the operation area six months after to verify the

bank and bed condition of project area.
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3. Carry out the Morphology study of downstream river stretch of project area six
month after to verify the navigation channel is still exist the recommended channel

boundary.

Reporting

Reporting and inspection are necessary in accordance with the conservation of Water
Resources and Rivers lows, Rules and notification.

CSR Programme

It is suggested to implement the 5500 Goals Ground Tank which can use for purified

drinking water to supply local populace

ez [ \es s Rnreaans
sq@ise \9903163 ewﬁmec@T@lL=e¢me

Setting Basin Filtration Basin After Filtration Basin

Section Section Section

Plan Plan Plan
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Hydrograph of Water Level (2018 March to 2019 April) & Danger

Level(Hkamti)
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Hydrograph of Water Level (2018 March to 2019 April) & Danger
Level(Homalin)
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Hydrograph of Water Level (2018 March to 2019 April) & Danger
Level(Homalin)
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Hydrograph of Water Level (2018 March to 2019 April) & Danger
Level(Kalawa)
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Comparison Hydrograph of WL 2017, WL 2018, WL 2019 and Danger Level(Hkamti)
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Comparison Hydrograph of WL 2017, WL 2018, WL 2019 and Danger Level(Hkamti)
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Comparison Hydrograph of WL 2017, WL 2018, WL 2019 and Danger Level(Hkamti)
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Comparizon Hydrograph of WL 2017 , WL 2018, WL 2019 and Danger Level{(Ealawa)
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LABORATORY AND CONSULTANT
COMPANY LIMITED

REM-UAE Laboratory and Consultant Co., Ltd.
B702 Delta Plaza, Shwegondaing Road, Bahan, Yangon, 11201, Myanmar.

Tel. 959 7301 3448, 959 5144005, 959 5376382

wwwe.rem-uaeconsultant.com E-mall: contact@rem-uaeconsultant.com

ANALYSIS REPORT

PROJECT SALVAGE WOOD ALONG CHINDWIN RIVER
CUSTOMERNAME  : RESOURCE & ENVIRONMENT MYANMAR LTD. (REM)
ADDRESS . B-702 DELTA PLAZA. SHWEGONDAING ROAD, BAHAN, YANGON, MYANMAR. TEL. 653 7301 3448 FAX 951 55 29 071
SAMPLING SOURCE  : SW-1
SAMPLE TYPE : SURFACE WATER SUBMITTAL/ RECEIPT NO.  : E/1/2019
SAMPLING DATE T JANUARY 15, 2019 RECEIVED DATE 1 JANUARY 21, 201%
SAMPLING TIME : 01:55 HOUR ANALYSIS DATE : JANUARY 21-FEBRUARY 10, 2010
SAMPLING METHOD  : GRAR ANALYSIS NO, - LAACO7/2019
SAMPLING BY {RU REPORT NO. - LO0DO7/2D19

' RESULT

PARAMETER unt METHOD OF ANALYSES feartd DETECTION LIMIT
LAADOT2019

BIOCHEMICAL OXYGEN DEMAND ~ mgll. | MEMERANE ELECTRODE METHOD (SM : 5210 B AND 4500-0 G) RT) A ) i
CHEMICAL OXYGEN DEMAND mgil CLOSED REFLUX. TITRIVETRIC METHOD (SM - 5220 C) 53 28
SUSPENDED SOLIDS malL TOTAL SUSPENDED SOLIDS DRIED AT 100-108°C (SM - 2540 D) 500 50
TOTAL COLIFORM BAGTERIA MPNNOO m.  MULTIPLE TUBE FERMENTATION TECHNIQUE (SM 20125021 B) w2000 | 18
OlL AND GREASE ml PARTITION-GRAVIMETRIC METHOD (SM - 5220 §) ND 3
SAMPLE CONDITION
WATER'S COLOURITURSID BROWN / TURBID
SEDIMENT o

M APHAUAWWAINEF STANDARD METHOO FOR THE EXAMINATION OF WATER AND WASTENATER, 237 EOMION, 2017

ND: NON.DETECTAELE

e
lwlm%
{MS TOE TOE M
LABORATORY HEAD
DATE FEBRUARY 23,2015

DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL.
* REPORTED ANALYSIS REFERS TO SUBMITTED SAMPLE ONLY.
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REM-UAE Laboratory and Consultant Co., Ltd,
_m BFO2 Delta Plaza, Shwegondaing Aoad, Bahan, Yangon, 11201, Myanmsr.
LABORATORY AND COMSULTANT Tel. 950 7301 3448, P50 5144005, 959 S37a3A2

COMPANY LIMITED v rem-uaeconsultant.com E-mail: contact@rem-uaeconsultant.cam
o ———— e i
AMALYSIS REPORT
PROJECT : BALVAGE WOOD ALONG CHINDWIN RIVER
CUSTOMER NAME : RESOURCE & ENVIRONMENT MYANMAR LTD. (REM)
ADDRESS 1 B-TOZ DELTA PLAZA, SHWEGONDAING ROAD, BAHAN, YANGON, MYANMAR, TEL, 50 7301 3448 FAX 051 55 29 07
SAMPLING SOURCE 1 Bz
SAMPLE TYPE : SURFACE WATER SUBMITTAL! RECEIPT NO. DE2019
SAMPLING DATE CJANMUARY 15, 2010 RECEIVED DATE T JANUARY 21, 2008
SAMPLING TIME : 0248 HOUR ANALY SIS DATE LJANUARY 21-FEBRUARY 10, 2018
SAMPLING METHOD - GRAB AMALYSIS NO. - LAAODE20MB
SAMPLING BY I RU REPORT NO. - LDDOER2Me
I e
PARAMETER uraT METHOD OF AMALY SIS e DETECTION LIMT
LAAMS2010
BICCHEMICAL QXOPGEN DEMAND maL WMENBRANE ELECTRODE METHOD (SM - 5210 B AND 48000 ) T
CHEMICAL OXYEEN DEMAND mgiL CLOSED REFLUX, TITRIMETRIC METHOD [SM : 5220 &} 45 { 25
SUSPENDED SOLIDS mgiL TOTAL SUSPENDED SOLIDS DRED AT 103105 C (5M : 2040 0) TaE 50
TOTAL COLIFORM BACTERIA MPHAOOmL | WMULTIPLE TUBE FERMENTATION TECHNIQUE [SM 204280 B) 54,000 18
Ofl, AND GREASE mgil FARTITION-GRAVINETRIC METHOO (5M : 5520 B) 3 a
SAMPLE CONDITION
WATER' S COLOURITURSID - EBRCWH /| TURBID

SECIMENT BEOWN

SN APHAAWIWANNEF STANDARD METHOD FOR THE EXAMINATICN OF WATER AMD WASTEWATER. 23 EDITIGN, 2017
MO NOMN-DETECTABLE.

. et
= W e 1 f:l ..............
(MS TOE TOE H )

LABORATORY HEAD
DATE FEBRUARY 28,2019

* DO NOT COFY FARTIAL OF THIS AMALY SIS REPORT WITHOUT OFFICIAL APPRIOVAL
*  REPORTED AMALYSIS REFERS TO SUBMITTED SAMPLE ONLY,

in RLLF.5.1.04-1¢0)
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REM-UAE Laboratory and Consultant Co., Ltd.
-m B702 Delta Plaza, Shwegondaing Road, Bahan, Yangon, 11201, Myanmar.
LABORATORY AMND CONSULTAMT Tel. 959 7301 3448, $59 5144005, 9§59 5374382

COMPANY LIMITED v rem-uasconsultant.com E-mail: contactmrem-uaseconsultant com
h A e T Lrr———— S e . T Wi 5. 8.8, ot 8 it
AMNALYSIS REPORT

PROJECT : SALVAGE WOOD ALONG CHINDWIN RIVER

CUSTOMER MAME - RESOURCE & ENVIRONMENT MYANMAR LTD. [REM)

ADDRESS B-702 DELTA PLAZA, SHWEGONDAING ROAD, BAHAN, YANGON, MYANMAR. TEL. 555 7301 3448 FAX 651 88 29 01

SAMPLING SOURCE  : SW.3

SAMPLE TYPE | BURFACE WATER SUBMITTAL! RECEIPT MO,  : 6172013

SAMPLING DATE { JANUARY 17,2049 RECEIVED DATE | JANUARY 21, 2018

SANPLING TIME 0218 HOUR ANALYSZIS DATE CJANURRY 21-FEBRLARY 10, 2018

SAMPLING METHOD - GRAB AMNALYSIS NO. - LAADDER2018

SAMPLING BY RU REPORT WO, - LoGgosi2o e

B . e ~
FARAMETER uraT METHOD OF ANALYSIS ma DETECTION LikarT

LAAMIGIA0IS

BIOCHEMICAL OXYGEN DEWAND.  myll | MEMERANE ELECTRODE METHOD (54 - 5210 B AND 48000 5 11 10

CHEMIGAL CHYGEN DEMAND L CLOSED REFLUX, TITRIMETRIG METHOD [SM - 5220 &) 84 25

SUSPENDED SOUDS gl TOTAL SUSFENDED SOLIDS CRIED AT 103-105 C [SM : 2840 ) 788 50

TOTAL COLFORM BACTERA MPHAMO mL  MULTIPLE TUBE FERMEMTATION TECHNIOUE [SM 204240 B8] | 4,500 18

DL AMD REASE il PARTITION-GRAVINETRIC METHOO {SM 20T 5520 B) HD 3

SAMPLE CONDITION

WATER'S COLOURITURBID BRGHVN | TUREID

SEDIMENT EROWH

&M AFHARWWAMEF STANDARD METHOD FOR THE EXAMIMATION OF WATER AND WASTEWATER, 23” ECNTION, 2017
[L[¥] HOMN-DETECTASLE.

_____.%.eﬁﬁf_mmﬁ_.. -
{MS TOE TOE H LEq]
LABORATORY HEAD
DATE FEBRUARY 23,2015

®  DONOT COPY PARTIAL OF THES ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL,
*  REPORTED ANALYSIS REFERS TO SUBMITTED SAMPLE ONLY,

i RAULF.S1.01-140)
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REM-UAE Laboratory and Consultant Co., Ltd.
-m B702 Delta Plazs, Shwegondaing Road, Bahan, Yangon, 11201, Myanmar,
LABORATORY AND CONSULTANT Tel. 959 7301 3448, 959 5144005, 959 5376382

COMPANY LIMITED www.rem-uaeconsultant.com E-mail: contact@rem-uaeconsultant.com
ANALYSIS REPORT
PROJECT : SALVAGE WOOD ALONG CHINDWIN RIVER
CUSTOMER NAME . RESOURCE & ENVIRONMENT MYANMAR LTD. (REM)
ADDRESS : B-702 DELTA PLAZA. SHWEGONDAING ROAD, BAHAN, YANGON, MYANMAR, TEL. 959 7301 3448 FAX 951 66 20 01
SAMPLING SOURCE 1 SW-4
SAMPLE TYPE : SURFACE WATER SUBMITTAL/ RECEIPT NO. L 81172019
SAMPLING DATE : JANUARY €7, 2018 RECEIVED DATE T JANUARY 21, 2019
SAMPLING TIME : 05:45 HOUR ANALYSIS DATE | JANUARY 21-FEBRUARY 10, 2019
SAMPLING METHOD - GRAB ANALYSIS NO. LAADT(V2019
SAMPLING BY RU REPORT NO. LODO10/2019
[ ! RESULT
PARAMETER uNIT METHOD OF ANALYSIS SW4 DETECTION LIMIT
LAAD102018
BIOCHEMICAL OXYGEN DEMAND = muyl. MEMBRANE ELECTROOE METHOO (SM : 5210 B AND 45000 G) | 11 T
CHEMICAL OXYGEN DEMAND molL CLOSED REFLUX, TITRIMETRIC METHOD (SM - 5220 C) &0 2
SUSPENDED SOLIDS L TOTAL SUSPENDED SOUDS DRIED AT 103-106 C (SM © 2540 D) | 115 a0
TOTAL COUFORM BACTERIA MPN00 L | MULTIPLE TUBE FERMENTATION TECHNIQUE (SM 20126221 B) 17.000 18
OIL AND GREASE mg. PARTITION.GRAVIMETRIC NETHOD (SM - 5520 B) KD 3
SAMPLE CONOITION
WATER'S COLOURITURBE) BROVN / TURBID
SEDIMENT BROWN

SM: APHARWWAMWEF STANDARD METHCD FOR THE EXAMNATION OF WATER AND WASTEWATER, 23 EDITION, 2017
ND : NON-DETECTABLE.

P "
.4.A.:.l_o.e”ioa.kﬂm:%.........., .
{(MS TOE TOE HLAING)
LABORATORY HEAD
DATE FEBRUARY 28,2018

* DO NOT COPY PARTIAL OF THES ANALYSIS REPORT WITHOUT OF FICIAL APPROVAL.
*  REPORTED ANALYSIS REFERS TO SUBMITTED SAMPLE ONLY.

n RUEALOLA0)
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LABORATORY AND CONSULTANT

COMPANY LIMITED

REM-UAE Laboratory and Consultant Co., Ltd.
B702 Delta Plaza, Stwegondaing Road, Bahan, Yangon, 11201, Myanmar.

Tel. 959 7301 3448, 959 5144005, 959 5376382

wwwerem-uaeconsultant.com E-mail; contact@rem-uaseconsultant.com

ANALYSIS REPORT

PROJECT . SALVAGE WOOD ALONG CHINDWIN RIVER

CUSTOMER NAME : RESOURCE & ENVIRONMENT MYANMAR LTD. (REM)

ADDRESS : B-702 DELTA PLAZA. SHWEGONDAING ROAD, BAHAN, YANGON, MYANMAR. TEL. 950 7301 3448 FAX 951 55 20 01
SAMPLING SOURCE :SW-S

SAMPLE TYPE : SURFACE WATER SUBMITTAL/ RECEIPT NO. | £/1/2019

SAMPLING DATE . JANUARY 48, 2019 RECEIVED DATE : JANUARY 21, 201%

SAMPLING TIME : 11:55 HOUR ANALYSIS DATE  JANUARY 21-FEBRUARY 10, 2019
SAMPLING METHOD - GRAB ANALYSIS NO, : LAAD11/2019

SAMPLING BY : UAE REPORT NO. 1 L00011/2018
; - RESULT

PARAMETER T METHOD OF ANALYSIS W5 DETECTION LIMIT
LAAD11:2010

BIOCHEMIGAL OXVGEN DEMAND | mgiL | MEMBRANE ELECTRODE METHOD [SM : 5210 B AND 4500-0 Gy 12 10
CHEMICAL OXYGEN DEMAND mg'L CLOSED REFLUX. TITRIMETRIC METHOD (SM : 5220 C) 2 25
SUSPENDED SOLIDS my'l TOTAL SUSPENDED SOLIDS DRIED AT 106-106 C (SM : 2540 D) 231 50
TOTAL COUFORM BACTERIA MPNAOD ML MULTIPLE TUBE FERNENTATION TECHNIQUE (SM 20128221 B) 54,000 18

OIL AND GREASE myll PARTITION-GRAVIMETRIC METHOD (£M - 5520 B) ND 3
SAMPLE CONDITION

WATER'S COLOURITURBID BROWN / TURBID

SEDIMENT BROWN

SM:  APHANAVAWAMEF STANDARD NETHOD FOR THE EXAMINATION OF WATER AND WASTEWATER, 23 EDFTION, 2017

ND:  NON-DETECTABLE.

LABORATORY HEAD
DATE FEBRUARY 28,2018
* DO NOTCOPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL.
*  REPORTED ANALYSIS REFERS TO SUBMITTED SAMPLE ONLY.
1" RU.F.5.4.01-1{0)
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Chindwin River Width at project
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- Increase in level of suspended sediment
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- Block navigation channel
- Bank erosion and bed agitation
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Mitigation Plan and Environmental
Management
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20082 (G)
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[4§8EEe0002a8:q005 sajpoonizasoloodoSioyCadlep cdlcodnd opps 956
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“To establish sound environment policies, utilization of water, land, forests, mineral,
marine resources and other natural resources in order to conserve the environment and
prevent its degradation, the Government of the Union of Myanmar hereby adopts the
following policy: The wealth of the nation is its people, its cultural heritage, its
environment and its natural resources. The objective of Myanmar’s environmental policy is
aimed at achieving harmony and balance between these through the integration of
environmental considerations into the development process to enhance the quality of the
life of all its citizens. Every nation has the sovereign right to utilize its natural resources in
accordance with its environmental policies; but great care must be taken not to exceed its
jurisdiction or infringe upon the interest of other nations. It is the responsibility of the
State and every citizen to preserve its natural resources in the interests of present and
future generations. Environmental protection should always be the primary objective in
seeking development.”
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G.§) ENVIRONMENTAL POLICY

MTCL is committed to protecting and enhancing the natural environmental values

within and surrounding the Project area.

MTCL is also committed to implement sustainable development which involves a

number of principles including;

Integrating sustainable development consideration within the corporate-decision

making process

Upholding fundamental human rights and respecting cultures, customs and values

in dealings with employees and others who are affected by activities

Implementing risks management strategies based on valid data sound science

Seeking continual improvement of health and safety performance

Seeing continual improvement of environmental performance
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» Contributing to conservation of biodiversity and integrated approaches to land use
planning
= Contributing to the social, economic and institutional development of the
communities in which they operate
= Implementing effective and transparent engagement, communication and
independently verified reporting arrangements with stakeholders
c;.G INSTITUTIONAL ARRANGEMENTS
According to the project owner; Myanmar Tasaki Company Limited, 2 levels of
management are directly associated as shown in Figure 4.6-1:
» Board of Directors
= Managing Director
BOD is the implementation mechanism. One of the key duties is supervising and
inspecting the matters on implementation of investment plans and other matters including
land use, environmental conservation, waste control, health, education, finance and
taxation, transport, communication, security, electricity, energy and water supply etc.
The Managing Director and Deputy Managing Director are responsible in daily
management of 5 sectors: finance, business development, legal, engineering and CSR.
It should be noted that Project is in operation stage and ongoing. After the time of this
EMP report preparation, the governments of Myanmar may agree upon the extension of

license and responsibilities of the MPE involved in the Project.
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Organizational Chart

CEO + Director —*

General Manager

HR Manager Finance Manager Operation Manager Admin Manager

Assistant Operation Manager

Supervisor/ Technician

Drivers General Workers
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Organizational Chart
| CEO -+ Director pug Advisor

General Manager

HR Manager Finance Manager Operation Manager Admin Manager

!

Assistant Operation Manager

Supervisor/ Technician

General Workers

Drivers Divers

Captain

Crew
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G-q-oll 326[gd3a5)0> 200y

1. Company Name : Great Golden Empire Co Ltd
2. Type of Company : Timber and Travel Business

3. Date of incorporation : 12 June 2014

4. Address : No. 85B, Thu Ra Tha Ti Street

Ward 8, Mayangone Township, Yangon, Myanmar
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5. Contact Person
6. Contact Number
7. Fax
8. Email

9. Website

G-q-Ji Aodom33 0Cqp:
1. Mr. Robert George Steber

2. Mrs. Sandar Aung

3. Mr. Charles Aung Steber

G-q-o1 86083600:Q,

: Mrs. Sandar Aung

: 09-503 6992

: N.A

: sandarsteber@gmail.com

: http://greategoldenempiregroup.com

1. CEO : Mrs. Sandar Aung
2. Director : Mr. Robert George Steber
3. Director : Mr. Charles Aung Steber

G-Q-Gl 90GOIC:pOa: 32C30: (3090C3:0E)

Sr. Position Quantity
1 Project Manager 1
2 Manager 5
3 Advisor 2
4 Divers 10
5 Boat Captains 5
6 Workers 25
7 accountants and checkers 4
8 Lawyer 1
9 Guards 5

Total 58
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G.on apdcSiomosopeqp: (Roles and Responsibilities)
G.0-01 8B60B§:0SesqpI 098202086 (Project Manager / Camp Boss)

The Project Manager or Camp Boss will be responsible for the following:

Ensuring compliance with the EMP and relevant approvals.
e Report significant environmental incidents or emergencies to the local
relevant authority to ensure remediation applied is appropriate and acceptable.

¢ Maintain general communications with stakeholders and authorities to inform
them of planned activities where relevant.

e Certify additional management plans to be attached to and incorporated into
the EMP.

e Commission additional studies if considered necessary following monitoring

results, significant events or incidents.

G-o- i ooSs0sesqp (Camp Managers)

The camp managers will be responsible for the following in their area of works:
e Ensure the measures detailed in the Operations, EMPs, associated plans and
specifications are implemented correctly, on schedule, and are effective and
appropriate for the site and activities.

o Daily inspections of activities and mitigation measures with corrective actions
taken and recorded where necessary, or other resolutions made and their
justification.

e Report environmental incidents to the Project Manager / Camp Boss and
Environmental Manager immediately after becoming aware of them.

e Ensure all personnel have the relevant qualifications and training to carry out

their relevant tasks and roles.
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e Hold daily pre-start toolbox meetings with personnel to discuss the current
Project activities and the health, safety and environmental issues associated with
these.

o Take corrective action or otherwise respond to management needs following

Great Golden Empire Co., Ltd’s (GGE) on-site inspections and EMP audits.

G.©- 1 00508§:07C008:088:ep203, (Environmental Team)
The Environmental Team is likely to consist of an Environmental Manager and GGE
representatives, who will be responsible for the following:

e Review of EMP following detailed design in order to verify that the
proposed measures are adequate for the site and activities, detailed design and
specifications have been incorporated, and documentation is present (e.g. daily
and weekly inspection checklists, emergency/incident response form, and
complaint response form).

e Provide input to site inductions for all personnel in terms of environmental
values, potential impacts from the project, management measures, and reporting
of incidents and emergencies.

e Weekly inspections of environmental mitigation measures implemented on-site
to check functioning and effectiveness.

e Undertake or coordinate the various monitoring activities, such as water

quality data collection.

e Lead investigations into any significant environmental incidents and monitor
the close-out of these incidents.
o Monthly internal reporting to the Project Manager on environmental incidents

and corrective actions taken and results of ongoing monitoring activities.
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Half-yearly internal audits of EMP implementation (of  both

documentation/records and on-site controls).

Annual internal review and subsequent update of the EMP. Liaison with
environmental conservation department, conservation groups, stakeholders, and

township or district GAD.

G-0-GIl 0$00GsqPiaanscd: cPods0qs (Manual for All Personnel)

All project personnel will have a general duty of care to take reasonable and
practicable actions to not cause environmental harm.

All staff will have a responsibility to report potentially harmful activities
(environmental or otherwise) to their Site Supervisor.

All staff involved in the construction, operation and decommissioning
activities will be appropriately qualified and trained to undertake their project
roles and tasks.

All staff will be inducted to the project and their relevant work sites prior to
commencing any work.

All site staff must attend the toolbox meeting prior to work commencing each
day. Personnel in- charge of vehicles or machinery will undertake daily pre-
start checks to ensure equipment is in good working condition, does not need
any repairs or maintenance, does not have excess dirt or material, and contains
all necessary equipment within it (e.g. spill kits, fire extinguishers). A checklist

will be kept in each vehicle to record daily pre-start check
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Attachment — 3
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RayMarine digital Sonar modules delivers exceptional clarity, sharper target
benefits of clear pulse sonar technology which eliminates surface clutter and water column noise.

(SloddgpesEonage:a3onEgdloopd)
80038:68008q0depogt =aaddgepd sonar 320: RayMarine ;pgde 0ocbaood(Gs Digital sadjezso0s
Depth range-5000ft [g63loopSi ee530580lo5¢n Model No-CP370 ( Axiom and Axiompro) [g&dloopd

:20dglepd pOc§ioded Sonar 802 66530530560 € 00680E[GirrbesionpSdepadogaidepd
208d:eme Sonar ¢l Screen ¢06oR, §q0pd98lE 0YdiaC eqrodoowgpie Gead3sotss)
§pegepdlgddlaopd

RayMarine digital Sonar modules delivers expectional clarity, sharper target benefits of

clear pulse sonar technology which eliminates surface clutter and water column noise.

(Sloddgpesonny Gi0360d[goo:olacpd)
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Winch Qé

=ood(gjepd Sonar &

CP370 Digital Sonar

The CP370 delivers exceptional clarity, sharper fish

targets and automatic operation using Raymarine's
ClearPulse digital sonar.

Sonar Type: Digital

Depth Range: 5,000ft (1,500m)
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DownVision™ Sonar

Available on CP100, Axiom, Axiom Pro and Dragonfly
products, CHIRP DownVision delivers a photo-like
view of the world beneath your boat, allowing you to
image bottom structure with amazing detail and

simultaneously target fish.

* Photo-like images of bottom structure with
CHIRP DownVision

® Dual-channel; view high resolution CHIRP
DownVision structure images and target fish
with CHIRP sonar at the same time

* Perfectly matched dual-beam CHIRP
transducers available in transom mount, plasti

and bronze thru-hull configuration

SideVision™ Sonar




Attachment -4

Chindwin River Width at Project Sites.

River Sketch

Width (Meter)

Low Water Season

High Water Season

Laung Kung 520 1270
Nam Maw Laik 590 1440
Thayoung 400 690
Twin Pin 760 1030
Pluzawa 460 560
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Attachment- 5

Mitigation Plan
- Locate pin point of logs before operation.
- Minimize the excavated volume of river bed soil.
- Shorten the operation time both for excavation and transport in river.
- Provide safety measures for navigation.
(Red flag, night lamp, sound signal, etc.,)
- Operation must avoid within the navigation channel.
- Stop operation while unexpected dangers occur in navigation channel.
- Provide plans for log location and cleaning on banks.
- Installation of signage for operation, notification as well.

- Well arrange the operation vessels and equipment to ensure the safety.

Environmental Management Plan
- For the conservation of navigation channel and river morphology, management

plans will provide with the following categories:

Categories Management Plan
- Outer bar - Bank Protection
- Secondary Channel - Keep Stable the existing river bed
% EXxiting river training structure by - Be care operation near the river
DWIR training structure and protect them
+ Master Plan of DWIR, - Go along with the Master Plan of
downstream river stretches DWIR

- After operation in secondary channel, river bed and sand bar formation are
reclaimed by an appropriate measure to create the conditions before operation.
(Sand bed , geotubes, Gabions, etc.,)

- Provide filtering system for long cleaning on bank.

- The vessels used in operation obey the draught restriction.

- Fulfill the requirements of local populace. (During consultation meetings.)
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