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1 EXECUTIVE SUMMARY 

1.1 INTRODUCTION AND OBJECTIVES 

This document is the Environmental Management Plan (EMP) for the existing 
operational mining activities within the Kanbauk tin and tungsten mine Project 
(the “Project”). The Project is adjacent to the township of Kanbauk, located in the 
Dawei District of Tanintharyi Region, Myanmar. 

Developers Entrepreneurs Liaison Construction Organizers Limited (DELCO) has 
commissioned Environmental Resources Management (ERM), to develop an EMP 
for the existing operations in accordance with the requirements of the 
Environmental Impact Assessment (EIA) Procedure, issued by the Government of 
the Republic of the Union of Myanmar on December 2015. This EMP Report 
presents the objectives, methodology and outcomes of in accordance with the EIA 
Procedure.  

The principal objective of this EMP is to satisfy local regulatory requirements, in 
particular, the requirements related to exiting projects in the EIA Procedure 
(2015). However, this EMP is not only to align with national permitting 
requirements, i.e. obtaining the Environmental Compliance Certificate (ECC), but 
also to ensure that the any potential environmental and social impacts are 
mitigated and will not lead to significant adverse effects on the environment or 
people during the Project.  

The EMP lists the obligations and responsibilities of each party involved in the 
project; stipulates methods and procedures that will be followed; as well as 
outlining the environmental and social management actions that will be 
implemented.  

1.2 PROJECT DESCRIPTION 

The Kanbauk mine is owned by DELCO, an associated company of Panwa. The 
EMP covers the existing tin and tungsten mining and ore processing operations, 
which consist of the following:  

 single open pit;
 An ore processing facility (OPF); 
 Run-of-mine (ROM) ore stockpiles; 

 A tailing storage facility (TSF); 

 A hydroelectric power plant (HEPP); and 
 Associated mine support buildings, including a workshop, 

offices,accommodation and laboratory. 
Mining at Kanbauk is from a single open pit located to the west of the valley. 
Mining is undertaken via free digging and blasting with dynamite and loading 
into tipper lorries. Crude ores are excavated with back-hoe excavator by open-cut 
mining method. Blasting was made where necessary. Prepare the free face before 
applying the delay blasting method to reduce noise and vibration, and 32 mm 
diameter Emulsion Explosive was used for blasting. Ore is hailed to tip directly at 
the OPF feed point or to ore stockpiles as well as transported by dumps truck to 
Mineral Dressing Plant. 

Mineral Dressing Plant was applied with Gravity Concentration Method for ore 
processing. Firstly, crude ore are washed with water pressure pump before size 
sepatation by Trommel. Then the sizes are reduced by Jaw Xrusher, separated by 
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Vibratoin Screen and milled with Ball Mill (Grinding machine) to produce 
appropriate size which can be sent to Shaking Tables. Tailings (slurry) produced 
are collected at Tailing Pond Np.1, and then pumped out to Tailing Pond Np.4 
which is connected Np.2 and Np.3 with spillway. Coarse grains from Tailings 
(slurry) are silted at Np.4. Fine grain from Tailings (slurry) are silted at Np.2 and 
Np.3. Eventually, only clear water are discharge to stream form Np.3. 

Ore processing use only water and vibration screen to separate the concentrates. 
No raw materials or chemicals are used for the operation except the ore from the 
mine pits. Based on the information supplied by DELCO, the groundwater in the 
Project area is located 100 ft. (30 m) below the surface. 

1.3 BASELINE 

This EMP has been prepared based on the findings of a number of support 
documents including the Kanbauk Prefeasibility Study (AMC Consultants, May 
2016). It should be noted that no Initial Environmental Examination or 
Environmental Impact Assessment has been previously completed for the 
Kanbauk mine. The baseline for the EMP was compiled based on a site visit in 
November 2016, primary baseline surveys in April 2017 and review of all 
available documentation provide by DELCO. The primary data collection 
involved air, noise and water sampling at up to five locations within and around 
the Project Area; including Kanbauk Village. Water samples were collected along 
the flow path of the effluent discharged from the Project as well as in wells in 
Kanbauk Village. All samples were analyses by local Myanmar laboratories in 
Yangon. 

For air quality, the monitoring data at the Project Area indicates that, with the 
exception of the NO2 1-hour and SO2 10-minute averaging periods, the National 
Environmental Quality (Emissions) Guidelines (NEQEG) are exceeded. The 
monitoring data at Kanbauk Village indicates that, with the exception of the NO2 
1-hour, NO2 annual and SO2 10-minute averaging periods, the air quality 
standards are exceeded. The principal sources of emissions to the atmosphere are 
likely to be from agricultural open-air burning, wood burning for domestic 
purposes (i.e. heating and cooking), and exhaust emissions from road 
transportation. In the Project Area, this also includes dust emissions from vehicles 
using the access roads. 

For noise, the level of noise at the Projects Area does not exceed the day or night 
time limits in the NEQEG. The level of noise in Kanbauk Village is mainly from 
vehicles (motorcycles, cars), and surrounding activities including human 
activities and environment (rain and wind etc.). The night-time levels exceeded 
the NEQEG. The night time noise in Kanbauk Village was slightly higher than the 
day time. This could be due to the busy main road which connects with Dawei 
and Yebyu.  

The effluent discharges were assessed against the NEQEG. The values of most 
parameters at these points meet the discharge standards in the NEQEG. At Point 3 
(tailing pond), the recorded COD was of 141 & 137 mg/L (points a&b) which 
exceeds the NEQEG. Higher COD levels mean a greater amount of oxidisable 
organic material in the sample, which will reduce dissolved oxygen (DO) levels. 

Public consultation was also undertaken for the EMP within the neighbouring 
Kanbauk Village in April 2017.Primary data on Kanbauk village livelihoods, and 
income sources as well as information on infrastructure, facilities and health care 
was collected during this engagement. 
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By conducting public consultation in the compound of DELCO, Kanbauk 
community becomes more transparent on the mining project of DELCO as well as 
understands that DELCO has done well by undertaking CSR. The community, 
however, prefers the public consultation to be held in the public compound or in 
Kanbauk area in order to explain publicly to all people. 

1.4 IMPACTS AND MITIGATION 

The mining operations have had a positive impact of job creation and rural 
development. Any potential negative impacts of the Project have been mitigated 
with commitments in this EMP.  

The mitigation covers operation and decommissioning phases as it is assumed 
that impacts during decommissioning will be similar to those during operation.  

Potential impacts of mining activities are mainly related to access to water, waste 
management, air quality, noise emissions, land take, and accidental events. 

During operations, there is the potential for changes in surface water and river 
water quality. Regualr inspection and necessary maintenance will be executed for 
overflow from last Tailing Pond, sedimentation of sewage, drainage channel and 
position of stock piles for overburden and crude ore.  

Contamination of land, air and water through the improper management of waste 
are not likely because project developed and applied the waste management plan 
which included 1) define the separate waste collection point and storage, 2) 
recycling of waste, 3) identified the waste dump site and 4) coordinate with local 
municipal to follow their guideline.  

For air quality, though machinery, vehicles and energy generator devices can 
generate gas emissions to the atmosphere as well as dust can be generated from 
ore processing, impacts are not likely due to the low rate emitted and low charge 
of pollutants, the daily water spraying at the access road and spraying water 
during the crushing process.  

The operations such as vehicle and truck, earth moving equipment, material 
handling equipment, mining equipment, OPF and surface blasting will generate 
noise and vibration. In order to mitigate these ambient sounds, regular motoring 
for Noise Emissions in line with NEQEG will be executed and blasting will be 
managed as per procedures. 

As regard land form and topography, landslides and soil erosion from 

miningoperations may lead to de-stabilisation of the surrounding hill side. 
Significant impacts, however, are not likely because ore excavation is conducted 
with contour strip bench method for safety, and embankment of ponds are 
constructed with desigh calculation. For mitigation, protection/banking of decant 
ponds, tailing ponds and access roads will b e ensured. 

Furthermore, accidental events like flooding and landslides due to unexpected 
heavy rain might impact the project area. Regular inspection and necessary 
maintenance for drainage channel embankments of ponds and dam will mitigate 
the impacts. 

Table 1.1 provides a summary of potential impacts, a description and mitigation 
measure to reduce the significance of the impact.  
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1.5 COMMENTMENTS 

Through the Project development, DELCO has made commitments to ensure 
appropriate environmental and social performance. DELCO has made the 
following commitments: 

o Ensure the accuracy of this EMP;
o Confirm the EMP is in strict compliance with applicable

Environmental Conservation Law, Rules and Procedures; and
o Confirm and commit to mitigation measures stipulated in this EMP.



The Project will be undertaken in line with a number of national and local 
standards and laws such as The Constitution of the Republic of the Union of 
Myanmar (2002), The Myanmar Agenda 21 (1997), Myanmar Investment Law 
(2016), The Myanmar Mines Law (Amended)(2015) & Myanmar Mining Rules, 
etc., and Local laws relating to EIA include: The Environmental Conservation Law 
(2012); The Environmental Conservation Rules (2014); National Environmental 
Quality (Emission) Guidelines (2015); and EIA Procedure (2015). 

A full list of laws and their relevance to the Project is provided in Section 6, Table 
6.2 

1.6 MONITORING AND BUDGET ALLOCATION 

Monitoring will be required in order to demonstrate compliance with both 
regulatory and DELCO Project requirements, and will also provide verification of 
the effectiveness of the implemented control/mitigation measures. 

Compliance will be monitored to ensure that DELCO and its subcontractors meet 
contractual obligations with respect to work practices and design specifications. 
In developing the monitoring program, the following considerations and 
strategies have been applied:  

 Consistency with internationally and locally acceptable practices;
 Logistically practical;  
 Suitable location monitoring points to ensure early detection of 

anyuncontrolled impacts; and 

 Cost effectiveness. 
It is suggested that DELCO will complete an environmental Monitoring Report 
every 6 months to record the Environmental and Social performance of the Project 
(as per the EIA Procedure).As per DELCO’s commitment and the requirements of 
the EIA Procedure; an Incident Repot will be submitted to MONREC within 24 
hours after the event (serious impacts) or seven (7) days for any other incident 
considered as minor impact.  

A summary of the aspects of the monitoring report is provided in Section 11, Table 
11.1 

Based on the environmental and social management and mitigation measures 
presented in this EMP, DELCO has estimated a budgeted of US$ 100,000 to fully 
implement such measures. 
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1. (EXEUTIVE SUMMARY) 

1.1  (Introduction and Objectives) 

(The Environmental Management Plan (EMP)

(Developers Entrepreneurs Liaison 
Construction Organizers Limited DELCO)

(Environmental Resources Management ERM)
(EMP

(the Environmental Impact 
Assessment - EIA)

EIA

EMP EIA

EMP
(the 

Environmental Compliance Certificate ECC)

EMP

1.2 (Project Description) 

EMP

o (A single open pit)
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o (An ore processing facility - OPF)
o (Run-of-mine (ROM) ore stockpiles)
o (A tailing 

storage facility - TSF)
o 

o (A hydroelectric power plant - HEPP)

Crude ores
Back-hoe Excavator Open-cut Mining Method

Emulsion Explosive OPF feed point
Stockpiles

Mineral Dressing Plant

(Mineral Dressing Plant)
Gravity Concentration Method

 Trommel  Revolving Screen
Shaking Table 

Jaw Crusher Vibration Screen
Ball Mill Grinding Machine

(Mineral Dressing Plant
Tailing (slurry)  Tailing Pond Np Tailing Pond 
Np.2 & Np.3 Tailing Pond Np.4

Tailing (slurry) Coarse grain Tailing 
Pond Np.4 Tailing (slurry Fine grain Tailing Pond 
Np.2 & Np.3 Tailing 
Pond Np.3

Concentrates)

DELCO
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1.3

EMP AMC Consultants
(the Kanbauk Prefeasibility Study - AMC Consultants, 

May 2016)

(Initial Environmental 
Examination or Environmental Impact Assessment)

EMP 
primary baseline surveys

NO2

SO2 (1-hour and SO2 10-minute averaging periods)
(the National 

Environmental Quality (Emissions) Guidelines (NEQEG))

NO2 NO2 SO2

(the NO2 1-hour, NO2 annual and SO2 10-minutes averageperiod) 

NEQEG

NEQEG
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NEQEG
NEQEG 

Point 3 (tailing  pond)
mg/L (points a&b) COD NEQEG 

COD levels
oxidisable  organic

Oxygen (DO) levels

EMP

DELCO
DELCO

DELCO Corporate Social Responsibility

1.4 (Impacts and Mitigation)

EMP

Tailing Pond
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Overburden
Stock piles

ယာ

OPF 
NEQEG

Contour strip bench method
Decant ponds,Tailing ponds

Table 1.1

1.5 (Commitments) 

(DELCO) 
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(DELCO) 

- EMP
- 

- EMP

The Constitution of the Republic of the Union of Myanmar (2002), The 
Myanmar Agenda 21 (1997), The Myanmar Investment Law (2016), The Myanmar 
Mines Law (Amended)(2015) & The Myanmar Mine Rules, etc.

The Environmental 
Conservation Law (2012), The Environmental Conservation Rules (2014), The 
National Environmental Quality (Emission) Guidelines (2015) and EIA Procedure 
(2015) EIA 

1.6 

DELCO

DELCO 

DELCO

DELCO
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MONREC

EMP
DELCO
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Table 1.1 Summary of Impacts and Mitigation Measures for the Kanbauk Project 



Parameter Impact Impact Description Proposed Mitigation 

Planned Activities 

Air Quality Disturbance to air quality can arise from 
the use of the access roads on site and 
emissions from vehicles and processing 
equipment. This is more of an issue 
during the dry season when there is no 
rain and vehicles using the mud access 
roads generate dust emissions. 
Operational activities that may affect the 
air quality of offsite sensitive receptors for 
dust include; 

 Vehicle use of the access roads on site; 
 Moving material (excavators, 

scrapers); 
 Topsoil stripping; 
 Road grading; 
 Stacking and reclaiming from 

stockpiles;
 Conveyors, loading and crushing at 

the OPF; 
 Wind erosion from stockpiles, 

tailingsstorage facilities or exposed 
areas. 

Potential impacts caused by operational 
dust could be: 

 Increased dust affecting the air 

qualityamenity at sensitive 
receptors; and 

 Increased dust affecting the health 

atsensitive receptors. 

Machinery, vehicles and energy generator 
devices can generate gas emissions to the 
atmosphere. 

Significant impacts are not likely due to 
the low rate emitted and low charge of 
pollutants. 

Dust from the access roads during the dry 
season can impact local flora and fauna 
and the workforce. Significant impacts are 
not likely due to the daily water spraying 
at the access road. 

Significant impacts of dust generated 
from ore processing (crushing and 
grinding large size of crude ore) are not 
likely because the crushing process was 
combination water spraying during the 
crushing process which control no dust 
generation as well as use only water and 
vibration screen to separate the 
concentrates. 

 Low speed for vehicles (max speed 

of 30 km/h)on Project Site as well 
as through Kanbauk village 

 Replantation program for open 
bare soil  areas 

 A dust management plan will be 

prepared andimplemented. 
 Water will be sprayed on roads to 

control dust. 
 Engine maintenance as 

recommended bymanufacturer. 

Water Quality During operations, there is the potential 
for changes in surface water and river 
water quality. The tailing from the mine is 
processed in the OPF and the remainder is 

Potential surface water impacts include 
the following: 

 Contamination of rainfall runoff 

 Regular water quality check for 
over flow from last Tailings Pond. 

 Septic tank was constructed for 
sedimentation of sewage and waste 
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Parameter Impact Impact Description Proposed Mitigation 

emptied into the tailing pond which 
eventually leads to the decant pond. From 
here, there is a small stream which leads 
onto the Yine Ye stream. Within the 
Decant Pond, heavy particles / 
sedimentation sinks to the bottom and the 
remaining water is led out to the Yine Ye 
stream. 
The operational activities that may affect 
surface water include; 
 Constructing landforms that 

changethecatchment hydrology; 
 Operating dams associated with the 

sitewater management system; 
 Waste water from onsite 

accommodation andoffice facilities; 
 Water discharges to the Yine Ye stream 

from the Decant Pond; 
 Clearing land for operational 

purposes; and 
 Storage of mine tailings. 

withsediments from exposed areas 
and stockpiles. Significant impacts are 
not likely due to the water flow to 
Tailings Pond through drainage 
channel. 

 Contamination of the local Yine Ye 
stream with waste water and water 
from the Decant Pond. Significant 
impacts are not likely from waste 
water from decant pond due to the 
three steps silting at Tailings Ponds 
for waste water from OPF, sanitary 
water generated from rest rooms was 
collected at septic tank and 
discharged clear water after 
sedimentation of sewage at septic 
tank and water flow through settling 
pond with simple turbid water 
treatment system. 

 Changed water flow paths. 
Significant impacts are not likely 
because final water flow headed to 
local Yine Ye stream. 

 Erosion. Significant impacts are not 
likely due to proper drainage channel 
for water flow was constructed as 
well as regular check and 
maintenance for stock pile of 
overburden (removal top soil) and 
crude ore. 

 Reduced water flows entering the 

localdrainage systems due to capture 
of rainfall in dams and pits. . 
Significant impacts are not likely 
because no water usage from local 
drainage system. 

 Contaminated groundwater entering 

from sanitary water. 
 Settling ponds or simple turbid 

water treatment will be installed as 
necessary 

 Regular inspection and necessary 
maintenance for drainage channel. 

 Regular inspection and necessary 
maintenance for position of stock 
piles for overburden (removal top 
soil) and crude ore. 
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Parameter Impact Impact Description Proposed Mitigation 

surfacewater systems. . Significant 
impacts are not likely because no 
chemical usage in Ore Processing. 

Noise and Vibration Increases in ambient sound and 
generation of sound from processing 
machines and road clearance machinery. 
The main mine pit and OPF facilities are 
located to the south of the Kanbauk 
village. The noise from the OPF, which 
operates 25 hours per day, cannot be 
heard from the neighbouring village. 
During operation, blasting is used in the 
mine pit and sometimes on access roads 
which can cause disturbance to local 
fauna. Operations that generate noise 
include: 

 Vehicle and truck operations; 
 Earthmoving equipment operation; 
 Material handling equipment 

andoperations; 
 Mining equipment operation; 
 OPF operation; and 
 Surface blasting. 

The Project activities will generate sound 
levels at low frequencies for a continuous 
period in a specific area. This also applies 
also for road and land clearance activities. 

No impacts in day time because average 
noise levels monitored over a 24-hr period 
in project area (68 dB) and Kanbauk 
village (53 dB) are lower than 70 dB (noise 
level for industrial area) and 55 dB (noise 
level of residual area)  

Significant impacts are not likely in night 
time because average noise levels 
monitored over a 24-hr period in project 
area (68 dB) and Kanbauk village (56 dB) 
are lower than 70 dB (noise level for 
industrial area) and higher than 45 dB 
(noise level of residual area). It was noted 
that noise level mainly captured from 
vehicles (motorcycles, cars), and 
surrounding activities including human 
activities and environment (rain and wind 
etc). 

Significant impacts are not likely for 
blasting because blasting was made 
where necessary and only daytime. 
Prepare the free face as much as before 
applying the delay blasting method to 
reduce noise and vibration. 

 Maintenance of machinery as 

recommended bymanufacturer; 
 Project activities will keep as much 

distance aspossible from villages; 
 Regular monitoring for Noise 

Emissions in line with NEQEG; 
andBlasting Management 

Procedures will beprepared and 

implemented. (See detail in Annex;) 

Waste Management Generation of wastes from Project 
activities and workforce on site. There is a 
waste dumping facility on site for old 
tyres. There is no municipal waste 

Significant impacts caused by waste: 

 Contamination of land, air and water 
through the improper management of 
waste. are not likely because project 

 Development and implementation 

of WasteManagement Plan. 
 Classification of waste according to 

its type,appropriate storage and 
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Parameter Impact Impact Description Proposed Mitigation 

collection and solid wastes are generally 
sent to a local landfill. Dry waste in 
incinerated on site. The types of wastes 
generated are: 

 Regulated waste (hydrocarbon 

waste,batteries, tyres, chemistry, etc.) 
from workshop and laboratory 
activities; 

 General waste (benign construction 

waste,wood, food scraps, 
un-recyclable plastics, etc.); 

 Recyclable general waste (paper, cans, 

glass,plastics, cardboard); 
 Recyclable scrap metal; 
 Liquid waste (sewerage, etc.); 
 Waste rock (created from mine 

operations);and 
 Tailings (from the OPF). 

developed and applied the waste 
management plan which included 1) 
define the separate waste collection 
point and storage, 2) recycling of 
waste, 3) identified the waste dump 
site and 4) coordinate with local 
municipal to follow their guideline.  

correct final disposal. 
 Proper waste management and 

disposalprocedure shall be 
established and followed. Food 
and bio degradable waste 
generated 

 during operation will be properly 
disposed of in a small pit and 
buried 

 All non-biodegradable waste such 

as plasticbottle, empty cans and 
metal shall be collected in 
designated dust bin and then 
brought back to company. Disposal 
of waste in the Project Area is 
strictly prohibited 

 Improvement of septic tank system 

(whichcurrently leads to 
groundwater contamination). 

 New waste dumping site being 

created inlocation of old British 
Pit. 

Water Use The operation of the mine is governed by 
the water resources available from the 
local Sinyat Dam. The HEPP and OPF 
facilities can only operate when there is 
available water. Sometimes the OPF can 
only operate for 3 months in the dry 
season due to limited water supply. The 
Kanbauk village also uses water from the 
Sinyat Dam. The majority of the water 
from the Sinyat Dam is used for the mine, 
and some overflow goes into the village 
water supply via the Yine Ye stream. 

Villagers have their own wells in the 
village which they use to get water in the 

Potential impacts include: 

 Limitation of operations of the OPF 

andHEPP. Significant impactS on 
operation are not likely because water 
control system (recycling of process 
water to reuse) in processing can 
cover operation throughout the 
raining season. 

 Limitation of water supply to the 
local Kanbauk area. Significant 
impacts are not likely because 
Kanbauk village didn’t need water 
from Yine Ye stream for their local 
consumption. 

 Recycle the water from the open 

mine pit to usefor processing at the 
OPF 

 Expand the Sinyat dam to increase 

the storagecapacity. 
 Quality of discharges of waste water 

from industrial andhuman activities 
will be inspect regularly. 
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Parameter Impact Impact Description Proposed Mitigation 

dry season. 

Land Form and 

Topography 

The mining includes both open digging 
and blasting of the mine pit. There are also 
local artisanal mining conducted in Yine 
Ye stream on site. The site is an open pit 
mine which does not have re-enforced 
edges and some slope erosion was evident 
on mine wall.  

Potential impacts include: 

 Landslides and soil erosion from 

miningoperations leading to 
de-stabilisation of the surrounding 
hill side. 

 Significant impacts on mining 
operation are not likely because crude 
ore excavation was conducted with 
contour strip bench method for safety 
as well as regular inspection of pit 
situation and quick action of 
maintenance if necessary. 

 Significant impacts on erosion of 
banking of decant ponds, tailing 
ponds are not likely because 
embankment of ponds are 
constructed with design calculation 
made by Irrigation Engineer as well 
as regular inspection on embankment 
situation and quick action of 
maintenance if necessary. 

 Ensure protection / banking of 

decant ponds,tailing ponds and 
access roads to avoid landslides. 

 Mining activities will be restricted to 

work areasthat will be clearly 
demarcated 

 Consult with local authorities and 
land holders to obtain permission for 
access in advance of the start of 
activities. 

 Obtain an approved Land Clearance 
Permit. 

 Reinstatement of ground when any 

constructioncomplete. 

Occupational Health 
and Safety 

The mine site has a number of large 
machinery (such as diggers) in the open 
pit and around the edge of the tailing 
pond as well as large machinery within 
the OPF. 

Driving within the mine site is undertaken 
on dirt roads so there can be traffic 
accidents. 

Potential impacts include: 

 Injury of the workforce in the OPF. 
Significant impacts are not likely 
because safety rule and regulation 
was defined and provide PPE as well 
as strict instruction for all 
staffs/worker to follow the safety 
regulation.  

 Traffic incidents on site. Significant 
impacts are not likely because strict 
instruction for speed limit for traffic. 

 Develop, approve and disseminate 
the facilities, policies that detail the 
company/ factory’s philosophy in 
the health and safety management 
systems; 

 Arrange yearly regular medical 
checkup for staffs and workers 

 Ear plugs and other personal 
protective equipment to be used by 
OPF workers. 

 Create pathways between buildings 
that are safe to walk on (non-slip 
floor and free of obstacles). 

 Noise barriers for explosives. 
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Parameter Impact Impact Description Proposed Mitigation 

 Provide emergency health care 
facilities like first-aid kits in 
accessible areas 

 Provide first-aid trainings among 
staffs. 

Cultural Heritage No distribution of cultural heritages in the 
surrounding area. But open pit mining 
may found unexpected cultural heritage 
at underground 

Intrusive activities can affect cultural 
heritage artefacts. 

 Archaeological Management Plan 

will beprepared and implemented. 
 All workers will receive 

ArchaeologicalManagement Plan 
training. 

Biodiversity Potential impacts on flora and fauna in the 
Project Area and surrounding forest from 

Noise emissions 

Air quality and dust emissions 

Use of natural resources 

Flora and fauna near the Project Area 
could be disturbed by noise emissions 
from the OPF. Significant impacts are not 
likely because average noise levels 
monitored over a 24-hr period in project 
area (68 dB) and Kanbauk village (53 dB) 
are lower than 70 dB (noise level for 
industrial area) and 55 dB (noise level of 
residual area) as well as blasting was 
made where necessary and only daytime. 
Prepare the free face as much as before 
applying the delay blasting method to 
reduce noise and vibration  

Dust generation from vehicles using 
access roads could lead to smothering of 
plant life. Significant impacts are not 
likely because control measure of dust 
generation like daily water spraying at the 
access road, combination water spraying 
during the crushing process and use only 
water and vibration screen to separate the 
concentrates. 

 Evaluation of new access roads to 

avoidintrusion into forest areas. 
 Workers will access mining areas on 

foot as faras practical 
 Replantation (plan to cultivate > 

1,000 plants) tostrengthen against 
erosion. 

 No employees will be allowed to 

collect, hunt orfish for natural 
resources. Also the commerce of 
species is prohibited. 

 Training to drivers about driving 
safety rules. 

 Installation of signals of:  
 Speed limit.  
 Presence of animals. 
 Animal crossings. 
 No hunting. 
 Any protected areas will be marked 

on a map. 
 Coordinate with Forest Department 

for improving forestry management 
in surrounding area  
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Parameter Impact Impact Description Proposed Mitigation 

Significant impacts for wildlife especially 
for Tiger conservation are not likely 
because the project area located 
approximate 100 miles away from 
protected area as well as project 
coordinated with Forest Department for 
improving forestry management in 
surrounding area as well as coordinated 
with organization which conducting for 
wildlife conservation to improving public 
awareness of the importance of tiger 
conservation to increase support from 
local people. 

 Coordinate with organization 
which conducting for wildlife 
conservation to improving public 
awareness of the importance of tiger 
conservation to increase support 
from local people 

Accidental Events 

Flooding / Landslides During the rainy season, the open pit, 
tailing pond and decant pond collect rain 
water. Water is also collected here through 
run off from the surrounding mountains. 

Flooding can lead to impacts to the mine 
site and local village which is situated 
downhill from the mine site. Unexpected 
heavy rain may cause flooding from dam 
and ponds. Which storage capacity of 
dam and ponds are calculated with 
annual rainfall, catchment area and water 
used from ore processing. Impact will be 
minimal, because regular inspection and 
necessary maintenance for drainage 
channel which connected to Yine Ye 
stream.  

Flooding can also lead to landslides in the 
surrounding areas. Significant impacts are 
not likely because embankment of ponds 
and dam are design for storage capacity 
as well as regular inspection and 
immediate action for necessary 
maintenance. Also stop working at pit 
area during raining season.  

 Ensure protection / banking of 
decant ponds, tailing ponds and 
access roads to avoid landslides. 

 Mining activities will be restricted 
to work areas that will be clearly 
demarcated 

 Consult with local authorities and 
land holders to obtain permission 
for access in advance of the start of 
activities. 

 Obtain an approved Land Clearance 
Permit. 

 Reinstatement of ground when any 
construction complete. 

 Develop emergency evacuation 
plan for flooding and land slide 
situation. 
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Parameter Impact Impact Description Proposed Mitigation 

Oil and Fuel Spills Within the OPF, oil and lubricants are 
used on the machinery and can run off 
into the tailing pond and onto the decant 
pond. Fuel for machinery is kept onsite in 
facilities. 

Potential impacts include: 

 Decrease in water quality in the Yine 

Yestream; 
 Contamination of groundwater and 

surfacewater; and 
 Fatality of local flora and fauna. 

 Solid waste not stored near water 
courses. 

 Oil Spill Plan / Procedure to be 

prepared.Control and limit and oil 
spills as part of accidental events 
and spill control within Health and 
Safety Management Plan. 

Fire Hazard Fire hazard is being highlighted as one of 
the highest attention issues in terms of 
human resource value rather than 
property loss, and environmental 
pollution. Negligence may cause fired. 

Significant impacts are not likely because 
DELCO will be install specified number of 
fire extinguisher and facility advice by 
Fire Fighting Department and developed 
the fire evacuation plan. 

To prevent the fire hazard, management 
strictly follow the requirement advice by 
Firefighting Department. In addition to 
that, mockup activities for fire 
evacuation also plan to conduct 
accordingly. 

 To install necessary firefighting 
facilities with technical advise and 
regulations ot the Firefighting 
Department 

 Develop a fire evacuation plan 

 Conduct fire drill through the fire 
evacuation plan regularly. 

ENVIRONMENTAL RESOURCE MANAGEMENT 
KANBAUK MINING EMP 

DELCO 

1-12 



2 INTRODUCTION 

This document is the Environmental Management Plan (EMP) for mining 
operations for the Kanbauk tin and tungsten mine (the “Project”).  

The Kanbauk mine is owned by Developers Entrepreneurs Liaison Construction 
Organizers Limited (DELCO), an associated company of Panwa. DELCO has a 
permit to mine tin and tungsten at the Kanbauk site.  

The EMP covers existing tin and tungsten mining and ore processing operations, 
which includes of a single open pit, an ore processing facility (OPF), run-of-mine 
(ROM) ore stockpiles, a tailing storage facility (TSF), a hydroelectric power plant 
(HEPP), and associated mine support buildings, including a workshop, offices, 
accommodation, and laboratory.  

2.1 PROJECT PROPONENT 

Contact details for the DELCO Human Resources Manager are provided below. 

Name:  
Address: 

Mr. Saung Hkaw 
DELCO Limited 

Phone: 
Email: 

No. 150-B New University Avenue Road, 
Bahan Township, Yangon, Myanmar 
+95 1 540432 
delco.developers@gmail.com

2.2 ENVIRONMENTAL AND SOCIAL CONSULTANT STUDY TEAM 

DELCO has commissioned Environmental Resources Management (ERM), 
supported by local environmental consultants, Environmental Quality 
Management (EQM), to undertake an EMP for the existing operations at Kanbauk 
mine in accordance with the requirements of the Myanmar Environmental Impact 
Assessment (EIA) Procedure (2015). This EMP Report has been prepared for 
DELCO by ERM and presents the objectives, methodology and outcomes of in 
accordance with the EIA Procedure. Table 2.1 presents key team members for the 
preparation of this EMP. Curriculum Vitae (CVs) of the EIA Experts are presented 
in Appendix 1. 

Table 2.1 ERM and EQM Team Members 

Name Role Organization 
Academic 

Experience 

Years' 

Experience 

Craig Reid Project Director ERM BSc (Hons) Marine 
Biology 

19 

Guy 
Williams 

Project Manager ERM MSc 

Environmental 
Management and 
Development  

15 

Han Htet 
Ko 

Environmental 
Specialist 

ERM B.Sc Forestry,  

Diploma of GIS/ RS 

2 
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Name Role Organization 
Academic 

Experience 

Years' 

Experience 

Becky 
Summons 

Environmental 
Specialist 

ERM MSc 

Marine 
Environmental 
Protection 

10 

Team led 
by Dr. 
Ohnmar 
Tin Hlaing 

Survey 
Specialists (air, 
noise and water) 

EQM MSc 

Environmental 
Engineering and 
Management 

14 

Myat Mon 
Swe 

Social Specialist ERM MSc 

Energy and 
Environmental 
Management 

10 

2.3 METHODOLOGY 

To assess the baseline conditions of the Project Area and surrounds, primary 
baseline data was collected for the physical and socio-economic resources. Air, 
noise and water quality samples were taken from within the Project Area and in 
the neighbouring Kanbauk Village. The socio-economic data was collected from 
public consultation.  

All information collected was supported by secondary data obtained from 
relevant ministries/governing bodies and research institutions as reference 
material for the preparation of the formulation of EMP report. A full list of 
references is provided at the end of this EMP.  

2.4 SCOPE OF THE EMP 

The principal objective of this EMP is to satisfy local regulatory requirements, in 
particular, the requirements related to exiting projects in the EIA Procedure 
(2015). However, this EMP is not only to align with national permitting 
requirements, i.e. obtaining the Environmental Compliance Certificate (ECC), but 
also to ensure that the any potential environmental and social impacts are 
mitigated and will not lead to significant adverse effects on the environment or 
people during the Project. 

The EMP lists the obligations and responsibilities of each party involved in the 
project; stipulates methods and procedures that will be followed; as well as 
outlining the environmental and social management actions that will be 
implemented. 

2.5 PURPOSE AND OBJECTIVES OF THE EMP 

This EMP has been prepared based on the findings of a number of support 
documents including the Kanbauk Prefeasibility Study (AMC Consultants, May 
2016). It should be noted that no Initial Environmental Examination or EIA have 
been previously completed for the Kanbauk mine. 

This EMP aims to provide an environmental and social management framework 
by outlining the compliance requirements, mitigation measures and monitoring 
programmes to be implemented throughout the Project. 
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The overarching purpose of this EMP is to: 

 Integrate management and mitigation measures into the existing mining 
operations and associated activities in order to reduce or mitigate any 
potential environmental and social impacts on natural and socio- economic 
environments; 

 Consider and address the concerns and interests of stakeholders who will 
potentially be engaged or impacted during mining operations and associated 
activities; and, 

 Establish systems and processes for delivery and implementation 

ofenvironmental and social requirements in order to meet statutory and 
compliance standards. 

The objectives of the EMP are to: 

 Demonstrate compliance with the relevant Myanmar 

environmentallegislation and DELCO Policies; 

 Describe the mechanism for implementing identified control, monitoringand 
management measures to mitigate potentially adverse impacts; 

 Provide a regulatory and institutional framework for mitigating impacts; 

 Undertake monitoring to provide assurance that the control andmanagement 
measures are being implemented; and 

 Combine all of the above in a systematic framework of monitoring,reporting 
and management that will measure the successful implementation of the 
Project in accordance with DELCO’s standards for social and environmental 
performance, and respond as needed to maintain those objectives. 
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3 PROJECT DESCRIPTION 

3.1 PROJECT LOCATION 

The Project Area, is adjacent to the township of Kanbauk, approximately 65 km 
north of Dawei, within Dawei district of Myanmar, approximately 300 km 
southeast of Yangon. The location of the Project is shown in Section 4.  

The concession covers an area 2,087 acres, although only 30 acres is currently 

mined, with an additional 20 acres being used for accommodation, plant and 
related infrastructure.  

3.2 PROJECT BACKGROUND 

A Large Scale Mineral Production Permit (permit number 0001/2010) was 
granted to DELCO on 5th January 2010, for a 10 year period covering operation of 
the mine, including open above ground mining and underground tunnelling. It is 
understood that a lease for the underlying land tenure including the mining 
permit area was granted to DELCO in 2009 from the previous land owner, the 
Ministry of Mining.  

The history of mining in the Project Area dates back to the 1910’s when Messrs 
Radcliffe Company, under the leadership of British Colonel Radcliffe, first began 
mining operations in the region. This company built the nearby Sinyat Dam, 
completed in 1919. In 1926 Kanbauk Mines Limited took over operations until the 
end of the Second World War (around 1954). The mine was then handed over to 
Tavoy Trading Limited, which continued operating the mine for a further 14 years 
before passing on the business to Mineral Development Corporation in 1968. In 
1971 at the introduction the Socialist Economic System, the business was 
nationalised under the Tin-Tungsten Corporation, and the Ministry of Mines 
continued operations with the endorsement of No (2) Mining Corporation Act till 
1996. 
From 1998 till 2007 DELCO worked together with the Ministry of Mines under a 
shared mining structure as part of a production sharing basis. In 2007 the mine 
was fully acquired and privatised by Mr Ding Ying, and has carried through till 
present time operating as a 100% privately owned independent business.  

The Department of Geological Survey and Mineral Exploration within the 
Ministry of Natural Resources and Environmental Conservation (MONREC) sent 
a letter to DELCO requesting the submission of an Environmental Management 
Plan in order to obtain approval in the form of the Environmental Compliance 
Certificate (ECC) from the Environmental Conservation Department (ECD). 

3.3 PROJECT SITE OVERVIEW 

The Kanbauk mine site consist of a single pit, an ore processing facility (OPF), 
run-of-mine (ROM) ore stockpiles, a tailoring storage facility (TSF), a 
hydroelectric power plant (HEPP) and mine support buildings, including 
workshop, offices, accommodation and a laboratory. There is also an old pit 
(British Pit) located between the Project Area and the village that is currently 
overgrown with vegetation and fills with water during the wet season. DELCO 
are looking into the option of using this pit as their new waste dumping site. 

Tin and tungsten concentrate produced at the mine is transported by road to 
Dawei (approximately 65 km to the south of Kanbauk) where it is weighed, 
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sampled, and assayed. The Government of the Union of Myanmar is entitled to 
30% of the concentrate under the terms of the approval system, with the 
remaining 70% of production transported by road to markets in China.  

The management of the mine also allowed for a limited number of registered 
artisanal miners to access parts of the property not currently being mined, 
including panning for tin and tungsten minerals in the watercourse or mining 
narrow sub-vertical veins in pit walls.  

The mine can be accessed via commercial flights from Yangon to Dawei, followed 
by a 2-hour drive north along sealed roads to the mine site. Vehicular access from 
Yangon to the mine takes two days. Concentrate from the mine is trucked via the 
national road network to southern China, the dominant market for the mine 
products.  

The mine is located in a relatively broad, steep sided valley between two 
undulating hills.  

The pit is located to the west of the valley, and has a high west wall cut from the 
adjacent hill and low east wall, restricted by access road to the site and the TSF. 
The OPF is located at the base of the east hill. The major water storage facilities for 
the mine are located in the hills to the south-east of the mine. The HEPP is located 
near the base of the south-east hill, with overflow water from the HEPP running 
through the mine and then into a local watercourse.  

3.4 OPERATION OVERVIEW 

The following is a description of the main operations for Kanbauk Mine as 
detailed in the Kanbauk Feasibility Study (AMC, May 2016), and re-presented here 
to provide an overview of the scale and extent of main activates at site. No raw 
materials or chemicals are used for the operation except the ore from the mine 
pits.  

3.4.1 Mining Process 

Open pit mining operations are generally seasonal from November to April each 
year. The open pit is flooded during monsoon rains and all mining operations 
cease, while ore processing continues from stockpiled ROM. In the following dry 
season, water is pumped out of the open pit mine and mining operations resume. 
Ore processing then continues until the mines water supplies run out before 
resuming in the next wet season.  

At the end of the wet season, water is pumped directly from the pit to the 
watercourse that runs through the mine; the Yine Ye stream. Numerous artisanal 
miners actively pan for heavy metals (mainly tin-bearing ore) from this site 
watercourse. Artisanal miners are also active on the higher pit slopes, where veins 
of mineralisation striking into the pit walls are mined, before being hand-crushed 
and separated. DELCO site managed permits allow this activity to occur, and 
provides an outlet for the products as a way to assist the local community.  

Mining at Kanbauk is from a single open pit located to the west of the valley. 
Mining is undertaken via free digging and blasting, by diesel operated hydraulic 
excavators, loading into tipper lorries. Blasting with dynamite takes place 1-2 
times each month.  

Crude ores are excavated with back-hoe excavator by open-cut mining method 
and transported by dumps truck to Mineral Dressing Plant. Firstly, removing the 
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cover soil which call overburden until rich lode (large deposit of metalliferous 
ore) was found. After that calculated the mineable depth, excavated with contour 
strip bench method for safety. Bench are constructed with 60 degree slop and 10 
meter for each contour bench. Overburden was pile up at the place where away 
from mine area, stream and residual location located west of mine site. With 
stripping ratio of 0.3:1, excavating overburden 570,000 cu-meter to collect the 
crude ore 190,000 cu-meter which required to produce mix concentrate 100 MT of 
factory yearly capacity.  

Ore is hailed to tip directly at the OPF feed point or to ore stockpiles located 
between the open pit and the OPF. Very little waste material is mined, with the 
majority or the overlying waste rock mined in previous years. Any waste rock is 
hauled to ex-pit waste dumps located in the south of the pit.  

Blasting was made where necessary. Prepare the free face as much as before 
applying the delay blasting method to reduce noise and vibration. 32 mm 
diameter Emulsion Explosive was used for blasting. 2000 Kg of 32 mm diameter 
Emulsion Explosive, 3500 meter of Detonating Cord (plastic), 5000 meter of Safety 
Fuse (plastic) and 4000 nos of No. 8 Plain Detonator was stored at the munition 
dump which construction in accordance with the instruction from Directorate of 
Military Weapons. (See in Annex.) 

Figure 3.1. Photo of munition dump 

STANDARD OPERATION PROCEDURE 

Figure 3.2 Flow diagram of mineral dressing 

Mining Alluvial 

Transportation 

Crushing ,sizing ,grinding & shaking 

Mineral Dressing 
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Figure 3.3 General processing flow sheet for mineral dressing. 

Figure 3.4 Drilling for testing. 

Figure 3.5 Dozing : Showing the alluvial which consists of mixed tin and tungsten and then 
transported to the dumper. To avoid from mass wasting, ladder shaped benches 
are made by back-hoe excavator. Bench slope is about 60 degrees and height is 10 
meters.  

1 •Drilling/Blasting

2 •Dozing

3 

 

•Collecting at Ore stock yard

4 •Transportation to ore washing bin

5 •Sizing

6 •Crushing /Secondary breaking

7 •Shaking slurry

8 •Magnetic Separation

9 •Drying Concentrate

10 •Management
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Figure 3.6 Collecting at old stock yard: Showing the stock yard site near the ore dressing 
plant where transported alluvial were kept for raining season (June- November). 

Figure 3.7 Transportation to ore washing bin: Showing the first stage of raw ore materials 
dumped into washing bin for ore washing by water pump. 
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Figure 3.8 Sizing: Showing the washed materials are passed for sizing by trommel. Large 
trommels at the top level separate the tailings into different sizes which are fed 

down to the separating tables at the lower levels. 

Figure 3.9 Crushing /Secondary breaking: Showing the oversized materials are crushed by 
ball mill. Oversized blocks are crushed by jaw crusher, sizing by vibrating screen. 
Then crushed again by ball mill and sized by small trammel to get (-1mm) size. 

Figure 3.10 Shaking slurry: Showing the two- step shakers for mineral separation. Minus 1 
mm sized slurry (mixed soil and mineral) is washed and vibrated step by step by 
shaking tables to get mineral concentrate. No chemical is used for mineral 
concentration.  
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Figure 3.11 Magnetic Separation: Showing to remove magnetic minerals from tin & tungsten. 

Figure 3.12 Drying Concentrate: Showing to dry mixed ore concentrate by oven. 
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Figure 3.13 Schematic flow diagram of the Kanbauk plant 
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3.4.2 Ore Processing 

Mineral Dressing Plant was applied with Gravity Concentration Method for ore 
processing.The OPF (Ore Processing Facility – OPF) operates 24 hours per day, 
seven days per week on a seasonal basis; and is limited by the supply of water 
from the Sinyat Dam. The OPF is located on a steep hillside with feed entering the 
circuit at the highest point, and tailing existing to the tailing storage facility (TSF) 
at the lowest. The OPF is predominately operated by gravity separation to 
produce a mixed tin and tungsten concentrate. Large trommels at the top level 
separate the tailings into different sizes which are fed down to the separating 
tables at the lower levels. Firstly, crude ore are washed with water pressure pump 
before size separation by Trommel (which can called revolving screen sieve). 25% 
of the 190000 cu-meter crude ore which size are more than 5-inches were remove 
by Trommel and those removals are used at road and pond construction within 
mine area.  

After that, reducing the size by Jaw Crusher and second time size separation with 
Vibration Screen. After the separated from Vibration Screen, raw crude ore are 
milling with Ball Mill (Grinding Machine) to produce appropriate size which can 
sent to Shaking Tables for concentration. 

Tailings (slurry) produced from Mineral Dressing Plant were collected at Trailing 
Pond Np.1. Tailings (slurry) from Tailing Pond No. 1 were pumping out to 
Trailing Pond No. 4 which connected Tailing Pond No.2 and Tailing Pond No. 3 
with spillway. Coarse grains (55% of crude ore – 104500 cu-meter) from Tailings 
(slurry) are silting at Pond No. 4. Exceed capacity of of Pond No 4 are discharge to 
Pond No.2 through overflow spillway. Find grain (15% of crude ore) from 
Tailings (slurry) are silting at Pond No. 2 and remaining are overflow to Pond No. 
3. Remaining Tailings (slurry) which approximate 5% of crude ore are silting at
Pond No.3 and only clear water are discharge to stream from Pond No.3. 

Ore processing use only water and vibration screen to separate the concentrates. 
No chemical are used for separation of concentrates. Therefore, water discharge 
from Pond No. 3 to stream cannot affect to environment. 

Tailings (slurry) from Pond No. 4 and Pond No.2 are excavated during the dry 
season when ore processing was stop. Those excavated Tailings (slurry) are 
collecting at eastern part of Pond No. 4. Without chemical in ore processing, 
Tailings (slurry) cannot affect to environment. Those collected Tailings (slurry) 
are refilling at mining pit when mine closure. 

A schematic of the OPF process is provided in Section 4. 

3.4.3 Mine Closure 

The pit will be refilling with tailings (slurry) and overburden before replantation 
at the mine closure time. 

DELCO will plant rubber, teak (Tectona grandis), Pyinkto (Xylia xylocarpa) and 
other hardwood trees in mining areas once the operatons in the particular area 
have finished. DELCO will also plant the trees on the tailing dump area when 
operations have ceased. 

At the decommissioning phase, the tailing and decant ponds will also be filled 
with tailing soil and the topography will be re-established. All facilities such as 
the OPF, accommodation block, kitchen and workships will be removed 
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For detail activities and step by step procedure and time line of mine closure 
including quality inspection of water, air and soil; refilling of mining pit with 
Tailings (slurry) and overburden; replantation for landscape, and demolishing of 
building and machine will be submitted to ECD by six months in advance of 
actual mine closure.  

3.4.4 Site Infrastructure 

The Kanbauk mine is located to the south of Kanbauk village, which supplies the 
majority of the workforce and some of the accommodation for workers. This 
village also includes a number of small businesses that supply resources (food, 
water) for the mine. Site infrastructure is already in place and operating. The 
major on-site infrastructure consists of the following:  

 Hydro Electric Power Plant (HEPP) – Commissioned for the 2015 processing
season and consistency of two turbines each capable of fenerating 320
kilowatts (kW). The HEPP provides power to the OPF. This is shown in Figure
3.14. 

 Diesel-powered generators – There are has four diesel generators, and 
combined with the HEPP, this is capable of running the OPF. 

 Water supply dam and pipeline – Water is mainly supplied from the Sinyat 
and Balu Dam designed to capture wet season rainfall, and located at 
elevation in hills behind the mine. The difference in water levels between the 
dry and wet season is shown in Figure 3.15 and Figure 3.16. The capacity of the 
damn is insufficient to provide continuous operations through the year, 
which is shut down for approximately three months each year due to local of 
process water. Water is stored in nine locations on the Kanbauk site. Figure 
3.17 shows the location and interconnections between the various storage 
locations and to the OPF. 

 Ore Processing Facility – This includes a three-tier workshop and is operated 
via gravity separation. Large trommels at the top level separate the tailings 
into different sizes which are fed down to the separating tables at the lower 
levels. Refer to Figure 3.18. 

 Tailing Pond – Tailing material (material from open pit) is taken to the tailing 
dump for processing in the OPF. Some samples contain up to 40% of the 
minerals needed for processing. Material from OPF that can’t be processed 
ends up in tailing pond. The wall around tailing pond was recently increased 
to 40 ft. high. 

 Tailing Dump – Storage area for tailing direct from mine pit located between 
the open pit and OPF (shown in Figure 3.19). 

 Decant Pond – Water from the tailing pond runs into decant pond. Heavy 

materials sink and top water runs from decant pond into the Yine Ye stream 
(shown in Figure 3.20). 

 Site support buildings – These include an office and staff accommodation 
buildings with a kitchen, bathroom and recreational area. There is one office, 
five accommodation blocks and one shop in this area. 

 Security gate. 
 Replantation nursery – This is located by the main security gate and houses a 

number of trees which will be replanted in areas where mining operations 
have ceased. This also includes the sides of access roads on site (shown in 
Figure 3.21) 

A site survey conducted by ERM documented each of the detailed mining 
activities. The schematics for the waste water system and OPF are provided in 
Section 4 (Maps and Layout). 
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Figure 3.14 Kanbauk Hydroelectric power stati 

Figure 3.15 Balu Dam in Wet Season 
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Figure 3.16 Balu Dam (in dry season), showing entry to discharge pipe and 
spillway  

Figure 3.17 Schematic Diagram of Water Storage Locations and Connections 

Source: Kanbauk Prefeasibility Study (AMC Consultants, May 2016)
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Figure 3.18 OPF 

Figure 3.19 Tailing Pond with OPF in Background. 
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Figure 3.20 Decant Pond 

Figure 3.21 Replantation Nursery 
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3.4.5 Resources 

Manpower: The mine currently has around 360 staff, of this 180 work in the OPF; 
see Table 3.1 for details of the permanent staff and day labourers within the Project 
Site. Currently the site houses around 150 people. 

Table 3.1 Employee Numbers at the DELCO Mining Site 

No. Department Permanant 
Day 

Labourers 
Total 

1 Administration 17 0 17 

2 OPF 39 165 204 

3 Machines and Repair 48 21 69 

4 Hydropower 17 (2 living 
near HEPP) 

8 25 

5 Minerals finding 
(geologists) 

6 7 13 

6 Dam and 
Environmental 
conservation 

2 5 

7 Security 28 3 31 

Total 158 206 364 

Water: Water for mining operations is supplied from the Sinyat Dam; details of 
the location and capacity of this dam are provided in Table 3.2. The mining 
operations cease when water is used up from the Sinyat Dam, therefore the 
operational water demand is 500 million gallons (the capacity of the Sinyat Dam). 
The water process is provided in Figure 3.17.  

Table 3.2 Sinyat Dam 

Name of 

Water body 
Location Distance (km) Capacity 

Sinyat Dam 4.5 mile from mine site, 
1 sq. mile 

50 ft. deep in wet 
season 

Dyke 

630’x (5-100’)x 50’ 
(LxDXW) 

500 million 
gallon (enough 
for 3 months’ 
supply to OPF 
operations) 

MSL 2,200 feet 45° slope in inside 
an 70° slope in 
outside 
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Fuel: Annual fuel demands for the facilities and equipment on site are provided in 
Table 3.3.  

Table 3.3 Fuel Demand (per year) 

Annual Diesel Usage 

Heavy Machinery  

(Wheel-loader, Backhoe, Bulldozer) 95,728 L 

Motor Vehicles 78,152 L 

Generator 6,263 L 

Car Workshop 118 L 

General (Water Pump & Other) 23,689 L 

TOTAL 203,950 L 

Fuel was stored in 4 Nos. of Steel Tanks with the capacity of 25,458 Liter (6364.528 
Liter per tank). Fuel tank was constructed in accordance with the regulation 
issued by Ministry of Energy. Fire prevention activities was arrange in accordance 
with instruction of Fire Fighting Department. The photo of fuel tanks shown in 
Figure 3.22 below:- 

Figure 3.22 Fuel Tanks 
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3.4.6 Working Hours  

The mine operates 24 hours a day in three shifts as shown in Table 3.4 for June to 
January and Table 3.5 Table for February to May.  

Table 3.4 Working Hours from June to January 

Start Stop 

Shift (1) 07:00 15:00 8 hour 

Rest time 11:00 11:30 30 minutes 

Total working hour 7:30 hour 

Shift (2) 15:00 23:00 8 hour 

Rest time 17:00 17:30 30 minutes 

Total working hour 7:30 hour 

Shift (3) 23:00 07:00 8 hour 

Rest time 03:00 03:30 30 minutes 

Total working hour 7:30 hour 

Table 3.5 Working Hours from February to May 

Start Stop 

Shift (1) 07:00 16:00 9 hour 

Rest time 11:00 12:00 1 hour 

Total working hour 8 hour 

Shift (2) 18:00 03:00 9 hour 

Rest time 22:00 23:00 1 hour 

Total working hour 8 hour 

3.4.7 Production 

The amount of product produced by the mine from 1988 to 99 is presented in Table 
3.6. The production between 2016 and 17 is provided in Table 3.7.  

Table 3.6 Production (in MT) from 1988 to 1999 

No. Year Tin Tungsten Mix ore Total Metric Ton 

1 1988-1999 31.58 2.60 4.23 38.41 
2 1999-2000 25.65 0.56 40.02 66.23 

3 2000-2001 14.78 1.50 54.92 71.20 

4 2001-2002 5.51 1.23 38.26 45.00 

5 2002-2003 0.10 0.68 30.02 38.80 

6 2003-2004 0.18 0.00 16.58 16.76 

7 2004-2005 0.87 0.00 18.82 19.69 

8 2005-2006 0.00 0.00 11.07 11.07 

9 2006-2007 0.00 0.00 4.61 4.61 

10 2007.2008 0.00 0.00 0.00 0.00 
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No. Year Tin Tungsten Mix ore Total Metric Ton 

11 2008-2009 0.00 0.00 38.27 38.27 

12 2009-2010 0.00 0.00 152.54 152.54 

13 2010-2011 0.00 0.00 381.00 381.00 

15 2012.2013 0.00 0.00 250.39 250.39 

16 2013-2014 0.00 0.00 331.85 331.85 

17 2014-2015 0.00 0.00 412.26 412.26 

18 2015-2016 0.00 0.00 318.45 318.45 

19 2016-2017 0.00 0.00 479.17 479.17 

Total 78.67 6.57 2,805.90 2,899.20 

Table 3.7 Production (in MT) from 2015 -16 to 2016-17 

No. Year 
2016-2017 financial year 2017-2018 financial year 

Total Total 

1 Jan 50.08 576.73 - - 

2 Feb - - - - 

3 Mar - - - - 

4 April - - - - 

5 May 

6 June 74.27 74.24 - - 

7 July 104.59 178.83 - - 

8 Aug 107.13 285.96 - - 

9 Sep 76.84 362.80 - - 

10 Oct 52.03 414.83 - - 

11 Nov 44.82 459.64 - - 

12 Dec 67.01 526.65 - - 

Total 576.74 55% 

Notes:  

Metal production from June 2016 to January 2017 was estimated to be 576.74 MT. 

65% is highest standard of product. When producing high standard product the losses are estimated to be 
97.56 MT  

Metals given to the Mining Department per year is estimated to be 479.17 MT The percentage losses in 
processing is estimated to be 17%  

Table 3.8 Production (Metric ton) from 2010 to 2018) (Delco Production Period) 

No Budget Year 
HG 

Mix Ore 

LG 

Mix Ore 
Total 

1 2010-2011 381.0000 - 381.0000 

2 2011-2012 223.5000 - 223.5000 

3 2012-2013 250.3936 - 250.3936 

4 2013-2014 331.8459 - 331.8459 

5 2014-2015 412.2626 - 412.2626 

6 2015-2016 318.4525 - 318.4525 
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No Budget Year 
HG 

Mix Ore 

LG 

Mix Ore 
Total 

7 2016-2017 479.1667 - 479.1667 

8 2017-2018 361.607 121.393 483.000 

Total 2879.6213 

Starting from 2017-2018, two types of grade: high grade and low grade ore are produced for 

the market requirement. 

3.4.8 Waste Management Plan 

DELCO will follow any national guidelines related to waste management. There 
is no waste rock as it is reused on site. As part of the Waste Management Plan, 
reusing of materials will be undertaken were possible.  

3.4.9 Water Resource and Waste Water Management Plan 

The Project is connected the Balu Dam and the Sinyat Dam water with steel pipes 
that are 30 ft. and 1,574 in length. Drinking water for the mine is pumped from the 
Dams (Figure 3.23).  

Figure 3.23 Drinking Water on Site 

ENVIRONMENTAL RESOURCE MANAGEMENT 
KANBAUK MINING EMP 

DELCO 

3-19 



Wastewater Management from the OPF 

Wastewater is managed from the OPF through the tailing ponds and decant pond, 
and water from these ponds is discharged in the Yine Ye stream.  

Domestic Wastewater Management 

Sewage generated from the premises is discharged into the septic sewer system 
using septic tanks, while storm water from the project area as offices, 
accommodation block, workshop and kitchen is channelled into the storm water 
drain system shown in Section 4. The sewage in the septic tank is treated by lime 
twice per month.  

Solid Waste Management 

All buildings including HEPP and OPF have solid waste handling facilities 
including dustbins for temporarily holding waste within the premises before 
disposal at the dedicated land fill site (the old British mine area).  

Figure 3.24 Map showing the overburden disposal area. (North-western corner of the map 
area, Pointed by red arrow) 
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4 MAPS AND LAYOUT 

The Project Area, is located at a site adjacent to the township of Kanbauk, 
approximately 65 km north of Dawei, within Dawei district of Myanmar, 
approximately 300 km southeast of Yangon. The location of the Kanbauk mine is 
shown in Figure 4.1 and the layout is shown in Figure 4.2.  

Other maps in this section in two topographic maps of the layout of the Kanbauk 
mine, showing the estimated elevations in the Project Area; these are present in 
Figure 4.3 and Figure 4.4.  

A schematic view of the processing of ore within the OPF is provided in Figure 4.5 
(in Myanmar Language).  

The waste management process chart is provided in Figure 4.6. 

ENVIRONMENTAL RESOURCE MANAGEMENT 
KANBAUK MINING EMP 

DELCO 

4-1 



Kan Bauk Village 

Environmental 
Resources 

Management 

Figure 4.1 

FILE: 0394843b 

DATE: 28/10/2016 

Location of the Kanbauk Mine 

(Source: Google Earth) 
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Sinyat Dam 

Project 

Location 



Old British Pit and geology lab 

Environmental 
Resources 

Management 

Figure 4.2 

FILE: 0394843c 

DATE: 28/10/2016 

Layout of Mining Operations 

(Source: Google Earth) 

Open Pit Mine Site (flooded) 

Tailing Dump 

Kan Bauk Village 

Gate to Mine Site 

Tailing Pond 

Waste Dump 

Accommodation, Office 
Ore Processing Facility 
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Figure 4.3 Topographic Map of Kanbauk Tin Mining Area 
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Figure 4.4 Topographic Map of Kanbauk Tin Mining Area 
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Figure 4.5 Schematic flow diagram of the Kanbauk plant 

DELCO 
MAY 17  
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Figure 4.6 Generations of waste disposal activities charts 
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5 COMMITMENTS 

Through the Project development, DELCO has made a number of commitments 
to ensure appropriate environmental and social performance.  

DELCO has made the following commitments: 

 Endorse and confirm, to MONREC, the accuracy and completeness of the 
EMP; 

 Confirm and commit to MONREC that the EMP has been prepared in strict 
compliance with applicable Environmental Conservation Law, Rules and 
Procedures of Myanmar; and 

 Confirm and undertake to MONREC that DELCO shall at all times comply 
fully with:  

(i) any and all commitments and obligations as set forth in the EMP; and 
(ii) any and all plans and the various components thereof, including 

without limitation, impact avoidance, mitigation, and remediation 
measures, and with respect to both (i) and (ii), including but not 
limited to such commitments, obligations, plans and measures as 
relate to the development, construction, commissioning, operation 
and maintenance of the project, and any circumstance in which work 
done or to be done, or services performed or to be performed, in 
connection with the project’s development, construction, 
commissioning, operation and maintenance is carried out or 
intended or required to be carried out by any contractor, 
subcontractor or other party.  

The detail commitments can be seen in the commitment letter for EMP in the 
Appendix 2.  

A summary of the Project impacts and the mitigation measures designed to avoid, 
reduce and manage impacts is presented in Table 5.1. 
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Table 5.1 Detailed Management Plan 

Potential 
Impact 

Control /Mitigation Measure Specific Action Responsible 
Project Team 
Member 

Records Annual Estimate 
Budget (USD) 

Disturbance 
to air quality 

Low speed for vehicles (max 
speed of 30 km/h) including in 
vicinity of villages 

DELCO to provide specific training 
to drivers. 

DELCO 
Project 
Manager 

Training record 

Replantation program for open 
bare soil areas 

Replant on exposed soils to minimise 
dust and erosion. 

DELCO 
Project 
Manager 

Replantation 
Records 

Draft a dust management plan Develop dust management plan for 
all key dust sources and allocate 
responsibility for ongoing 
management and implementation. 

DELCO 
Project 
Manager 

Dust Management 
Plan 

Additional 10,000 USD 
for replantation 
and5,000 USD for air 
quality monitoring. 

Watering of access roads to 
control dust 

Ensure inspection and maintenance 
vehicles equipped with water 
spraying for frequent application. 
Water from mine pit to be recycled 
where possible to avoid strain in 
water resources. 

DELCO 
Project 
Manager 

Dust Management 
Plan 

Engine maintenance as 
recommended by manufacturer 

Ensure operation in line with 
manufacturers standards 

DELCO 
Facilities 
Manager 

Vehicles and 
equipment 
maintenance 
record 

Disturbance 
of water 
quality 

A Water Management Plan will 
be prepared to meet the 
requirements of the Myanmar 
National Environmental Quality 
(Emission) Guidelines  

Provision of service tank sewage 
from toilet facilities 

DELCO 
Facilities 
Manager 

Contract with 
supplier 

Approximately 5,000 
USD for maintenance 
of facilities and 10,000 
USD for water quality 
monitoring. 

Provision for water pit for grey water 
from kitchen 

DELCO 
Facilities 
Manager 

Photo log 

Periodical maintenance of equipment 
and machinery. 

DELCO 
Facilities 
Manager 

Maintenance 
record 
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Potential 
Impact 

Control /Mitigation Measure Specific Action Responsible 
Project Team 
Member 

Records Annual Estimate 
Budget (USD) 

Service tank and water pit are 
separated from drainage and 
storm-water 

DELCO 
Facilities 
Manager 

Layouts Photo Log 

Effluent Discharges in line with 
National Environmental Quality 
Emissions Guidelines  

(EQEG) 

Undertake water quality monitoring 
every 6 months at 5 sites; one in 
village and four on site. 

DELCO 
Project 
Manager 

Monitoring Record 

Increases in 
ambient 
sound and 
generation of 
sound for the 
use of 
machinery 

Maintenance of machinery as 
recommended by manufacturer 

Review and tracking of the 
maintenance program for vehicles 

DELCO 
Facilities 
Manager 

Maintenance 
activities record 
per each vehicle 

Approximately 10,000 
USD for noise 
monitoring 

Project activities will keep as 
much distance as possible from 
villages. 

Avoidance of works within 500m of 
schools and hospitals. 

DELCO 
Facilities 
Manager 

Check list of 
sensitive receptors 

Noise Emissions in line with 
National Environmental Quality 
Emissions Guidelines 

(EQEG) 

Undertake noise monitoring every 6 
months. Monitoring to be conducted 
for 24hr period (day and night). 

DELCO 
Project 
Manager 

Monitoring Record 

Blasting management procedures 

Use of explosives will be announced 
to the community and workers. 
Letters are provided to Village Tract 
Leaders (24 hrs in advance). A 
whistle is blown three times prior to 
using explosives and guards ensure 
no one enters the area 

DELCO 
Project 
Manager 

Log of letters 

Modification 
of the land 
use 

Mining activities will be restricted 
to work areas that will be clearly 
demarcated 

Installation of signals and barricades 
to demark works areas. 

DELCO 
Project 
Manager 

Photo Log of 
demarcation of 
works areas 

Layout of the 
works areas 

Approximately 15,000 
USD for installation of 
control measures and 
5,000 USD for 
additional 
engagement. 

Create an Exploration Land Use 
Agreement with individual land- 
users, covering access, use of land 

Create an Exploration Land Use 
Agreement. 

DELCO 
Project 
Manager 

Exploration Land 
Use Agreement  
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Potential 
Impact 

Control /Mitigation Measure Specific Action Responsible 
Project Team 
Member 

Records Annual Estimate 
Budget (USD) 

and compensation in advance of 
the start of activities. 

Consult with local authorities and 
land holders to obtain permission 
for access in advance of the start 
of activities. 

Consultation will be carried out with 
local communities and government. 

DELCO 
Project 
Manager 

Meeting minutes. 

Obtain an approved Land 
Clearance Permit  

A Land Clearance Permit will be 
obtained through relevant 
government authorities. 

DELCO 
Project 
Manager 

Land Clearance 
Permit 

Reinstatement of ground when 
any mining activities complete. 

Replant on exposed soils to minimise 
dust and erosion. 

DELCO 
Project 
Manager 

Use of existing infrastructure 
Selection of any expansion areas will 
consider the use of existing roads.  

DELCO 
Project 
Manager 

Check list 

Generation 
of waste 

Classification of waste according 
to its type, appropriate storage 
and correct final disposal. 

Waste Management Plan will be 
developed and implemented by all 
workers. 

DELCO 
Facilities 
Manager 

Waste 
Management Plan 

Waste generation 
log 

Costs included in 
operational costs. 

New pit for waste 
approximately 25,000 
USD. 

Proper waste management and 
disposal procedure during 
activities will be properly 
disposed of in a small pit and 
buried. 

Waste will be disposed of in line with 
the Waste Management Plan. shall be 
established and followed. Food and 
bio degradable waste generated 

DELCO 
Facilities 
Manager 

Waste 
Management Plan 

Waste generation 
log 

All non-biodegradable waste 
such as plastic bottle, empty cans 
and metal shall be collected in 
designated dust bin and then 
brought back to company. 
Disposal of waste in the Project 
Area. 

Waste will be disposed of in line with 
the Waste Management Plan. 

DELCO 
Facilities 
Manager 

Waste 
Management Plan 

Waste generation 
log 

Improvement of septic tank Design of septic tanks to comply with DELCO Waste 
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Potential 
Impact 

Control /Mitigation Measure Specific Action Responsible 
Project Team 
Member 

Records Annual Estimate 
Budget (USD) 

system (which currently leads to 
groundwater contamination). 

the Waste Management Plan. Facilities 
Manager 

Management Plan 

New waste dumping site being 
created in location of old British 
Pit.  

Creation of any new dumping site to 
minimise disturbance and excessive 
waste accumulation.  

DELCO 
Facilities 
Manager 

Waste 
Management Plan 

Intrusive 
activities can 
affect 
cultural 
heritage 
artefacts. 

Prior to commencement of the 
activities, archaeological potential 
of the area will be defined and the 
elaboration of an Archaeological 
Management Plan 

Archaeological Management Plan 
will be undertaken and followed for 
all workers. 

DELCO 
Facilities 
Manager 

Archaeological 
Management Plan 

Artefacts photo log Included in 
operational costs. 

All workers will receive 
Archaeological Management Plan 
training.  

DELCO 
Facilities 
Manager 

Archaeological 
Management Plan 

Training records 

Potential 
impacts on 
vegetative 
communities 
and wild life 

In order to mitigate the impact, if 
possible, roads will be 
constructed through modified 
habitat instead of natural habitat 
(e.g. crossing agricultural or cattle 
fields). 

Evaluation of the road access and the 
possibility to avoid intervention to a 
forest. 

DELCO 
Facilities 
Manager 

Check list of road 
assessment 

An additional 15,000 
USD for replantation, 
training, and 
installation of safety 
signals. 

Workers for deployment of roads 
and mining areas will access on foot 
as far as practical. 

DELCO 
Facilities 
Manager 

Land Management 
Plan 

Rehabilitate disturbed land after 
completion of mining activities. 

Replantation (plan to cultivate > 
1,000 plants) to strengthen against 
erosion. 

DELCO 
Project 
Manager 

Land Management 
Plan. 

Prohibit hunting, fishing or 
collection of natural products by 
employees and contractors. 

No employees will be allowed to 
collect, hunt or fish for natural 
resources. The trade of species will be 
prohibited. 

DELCO 
Facilities 
Manager 

Contracting 
documentation 

A speed limit will be stablished 
on site in order to avoid 
collisions. The maximum speed 
will be 30 km/h. 

Training provided to drivers about 
driving safety rules.  

Presence of Animals 

DELCO 
Project 
Manager 

Training assistance 

Installation of signals of: - 

- Speed Limit 

DELCO 
Project 
Manager 

Photo log  

Collisions events 
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Potential 
Impact 

Control /Mitigation Measure Specific Action Responsible 
Project Team 
Member 

Records Annual Estimate 
Budget (USD) 

- Animals crossing 

- No hunt 

record. 

As part of the mitigation 
measures, protected areas are 
excluded of intervention. 

Protected areas will be marked in a 
map. 

DELCO 
Project 
Manager 

Map of protected 
areas 

Modification 
of the land 
use 

Ensure that future installation 
undertaken on modified habitat 
where possible. 

Area where the platform will be 
installed should be done where a 
prior intervention has taken place 
(i.e. clearance area or, agriculture, 
cattle fields). 

DELCO 
Project 
Manager 

Photo log Check 
list 

Included in 
operational costs. 

Water 
resource 
supply to 
mine 
facilities. 

A Water Management Plan will 
be prepared to meet the 
requirements of the National 
Environmental Quality 
(Emissions) Guidelines. 

Identification of streams close to the 
mine area to define which has the 
highest capacity to supply the needs 
of the project. 

DELCO 
Project 
Manager 

Water 
Management Plan 

Included in 
operational costs. 

Identify the existing use of the stream 
(agricultural, human consumption). 

DELCO 
Project 
Manager 

Inventory of water 
users 

For workers, water consumption is 
preferable from a third party. 

DELCO 
Project 
Manager 

Inventory of water 
and purchases. 

Recycle the water from the open 
mine pit for use on the OPF. 

Water from open pit to be pumped 
out after rainy season and used for 
operation of OPF. 

DELCO 
Project 
Manager 

Water 
Management Plan 

Expand the Sinyat dam to 
increase the storage capacity. 

Consider expansion of existing dam 
capacity to ensure unnecessary 
reliance on other secondary water 
sources. 

DELCO 
Project 
Manager 

Water 
Management Plan 

Water for human consumption 
should be supplied in compliance 
with potable water standards. 

For workers, water consumption is 
preferable from a third party and in 
compliance with necessary 
standards. 

DELCO 
Project 
Manager 

Inventory of water 
and purchases. 
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Potential 
Impact 

Control /Mitigation Measure Specific Action Responsible 
Project Team 
Member 

Records Annual Estimate 
Budget (USD) 

Discharges of waste water from 
industrial and human activities 
will be in compliance with 
National Environmental Quality 
(Emissions) Guidelines. 

Commence water monitoring and 
management plan to ensure any 
discharge meets necessary standards. 

DELCO 
Project 
Manager 

Water 
Management Plan 

Occupational 
Health and 
Safety 

Ear plugs and other personal 
protective equipment (PPE) to be 
worn by OPF workers. (non-slip 
floor and free of obstacles) 

Ensure PPE is provided to all 
workers at the OPF, and include in 
training. 

DELCO 
Facilities 
Manager 

Health and Safety 
Management Plan. 

Approximately 5,000 
USD for personal 
protective equipment. 

Create pathways between 
buildings that are safe to walk on 

Commence maintenance of existing 
pathways and roads to ensure 
non-slip surfaces. 

DELCO 
Facilities 
Manager 

Health and Safety 
Management Plan. 

Noise barriers for explosives. 
Control timing and scale of use of 
explosives to reduce noise impacts on 
workers and local community. 

DELCO 
Facilities 
Manager 

- 

Accidental 
events 
(floods, 
landslides 
and spills) 

Oil spills cleared up and not 
allowed to enter water course. 

Control and limit and oil spills as 
part of accidental events and spill 
control within Health and Safety 
Management Plan. 

DELCO 
Project 
Manager 

Health and Safety 
Management Plan 
/Water 
Management Plan. 

Included in 
operational costs. 

Solid waste not stored near water 
courses. 

Control disposal of any solid wastes 
and exclude and isolate to avoid 
discharge in water courses. 

DELCO 
Project 
Manager 

Waste 
Management Plan 

Oil Spill Plan /Procedure to be 
drafted. Control and limit oil 
spills. 

Develop and monitor accidental 
events and spills procedure to cover 
oil spills. 

DELCO 
Project 
Manager 

Health and Safety 
Management Plan 

Regular inspection of 
embankment of dam and ponds 

Regular inspection of embankment of 
dam and ponds (weekly/monthly) 

DELCO 
Project 
Manager 

Inspection and 
maintenance Plan 

Fire hazard Develop firefighting and 
evacuation plan 

Installation of firefighting equipment 
and drill every three month 

DELCO 
Project 
Manager 

Firefighting and 
Evacuation Plan 

An additional 5,000 
USD for firefighting 
equipment 
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6 POLICY, LEGAL AND INSTITUTIONAL FRAMEWORK 

Under Section 8 of the Environmental Conservation Law and Articles 52 and 53 of the 
Environmental Conservation Rules of the Republic of the Union of Myanmar, 
DELCO is required to obtain an Environmental Compliance Certificate (ECC) for 
the ongoing mining activities.  

6.1 MYANMAR REGULATORY AUTHORITIES 

Matters pertaining to Health, Safety and Environment (HSE) requirements are 
generally under the jurisdiction of the ministries and state-owned enterprises in 
the mining sector.  

The Project is being conducted in line with DELCO’s Health, Safety and 
Environmental Policy and Stakeholder and Social Policy (2016), as well as Myanmar 
regulatory requirements. Key ministries, agencies and state- owned enterprises 
that have jurisdiction over HSE matters in mining operations are included in Table 
6.1. 

Table 6.1 Key Ministries, Agencies and State-Owned Enterprises Involved in HSE 

Ministry/Agency Responsibility 

MONREC MONREC has ultimate responsibility in the approval, or 
otherwise, of submissions under the EIA Procedure. 

ECD The ECD of MONREC has responsibility to undertake the 
review of submissions under the EIA Procedure and provide 
recommendations to the Minister of MONREC  

Department of Mines The Department of Mines oversees the development of new and 
existing mines in Myanmar and is involved in direct 
communication and coordination with various levels of 
different government agencies for HSE related issues.  

6.2 RELEVANT NATIONAL LAWS 

The Project will be undertaken in line with a number of national and local 
standards and laws. Local laws relating to EIA include: Environmental 
Conservation Law (2012); Environmental Conservation Rules (2014); National 
Environmental Quality (Emission) Guidelines (2015); and EIA Procedure (2015). 
A full list of laws and their relevance to the Project is provided below in Table 6.2 
With the release of the final Myanmar EIA Procedure in December 2015, the 
National Environmental Quality (Emissions) Guidelines were also released. These 
Guidelines provide the basis for regulation and control of noise and air emissions 
and effluent discharges from projects in order to prevent pollution and protect the 
environment and public health. These standards are noted to be based on the 
standards as recommended by the IFC General EHS Guidelines (2007) (IFC, 2007). 
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Table 6.2 Myanmar Legislation Relating to the Mining Sector and of Relevance to Project 

Laws and 
regulations 

Description 

Constitution of the Republic of the Union of Myanmar, 2008 

The Constitution of the Union of Myanmar is the supreme law of the country and has 
provisions regarding the protection of the environment in Myanmar. Articles in the 
Constitution relevant to environmental protection are Articles 37, 42 and 390. They are quoted 
below: 

A Article 37 

(a) The Union is the ultimate owner of all lands and all natural resources 
above and below the ground, above and beneath the water and in the 
atmosphere in the Union; 

(b) The Union shall enact necessary law to supervise extraction and 
utilization of State owned natural resources by economics forces; 

Article 42 The Union shall protect and conserve natural environment. 

Article 390 Every citizen has the duty to assist the Union in carrying out the following 
matters:  

(a) preservation and safeguarding of cultural heritage; 
(b) environmental conservation; 
(c) striving for development of human resources;  
(d) protection and preservation of public property. 

These three Articles in the Constitution provide a basis for legalizing and 
institutionalizing environmental health impact assessment and social 
impact assessment. 

The Environmental Conservation Law, 2012 

The Pyidaungsu Hluttaw enacted this law by Law No. 9 of 2012 on the date of 30th March, 
2012. March, 2012. The legal mechanism for ESHIA has been put in this law. This law was 
enacted with the objectives of: 

(a) To enable to implement the Myanmar National Environmental Policy; 

(b) To enable to lay down the basic principles and give guidance for systematic 
integration of the matters of environmental conservation in the sustainable 
development process; 

(c) To enable to emerge a healthy and clean environment and to enable to conserve 
natural and cultural heritage for the benefit of present and future generations; 

(d) To reclaim ecosystems as may be possible which are starting to degenerate and 
disappear; 

(e) To enable to manage and implement for decrease and loss of natural resources and for 
enabling the sustainable use beneficially; 

(f) To enable to implement for promoting public awareness and cooperation in 
educational for dissemination of environmental perception; 

(g) To enable to promote international, regional and bilateral cooperation in the matters 
of environmental conservation; 

(h) To enable to cooperate with Government Departments, Government Organizations, 
International Organizations, non-government organizations and individuals in 
matters of environmental conservation. 

The Environmental Conservation Rules, 2014 

The Ministry of Natural Resources and Environmental Conservation, in exercise of power 
conferred under sub-section (a) of section 42 of the Environmental Conservation Law, issues 
this rules by No. 50 of 2014 on the date of 5 June, 2014.  

Rule 51 The Ministry shall assign duty to the Department for enabling to adopt and 
carry out the environmental impact assessment system. 

Rule 52 The Ministry shall determine the categories of plan, business or activity 
which shall carry out environmental impact assessment  

ENVIRONMENTAL RESOURCE MANAGEMENT 
KANBAUK MINING EMP 

DELCO 

6-2 



Laws and 
regulations 

Description 

Rule 53 The Ministry shall to scrutinize whether or not it is necessary to conduct 
environmental impact assessment, determine the proposed plans, 
businesses or activities which do not include in stipulation under rule 52  

Rule 56 The person who carries out any project, business or activity shall arrange 
and carry out for conducting the environmental impact assessment for any 
project, business or activity by a qualified third person or organization 
accepted by the Ministry. 

Rule 58 The Ministry shall form the Environmental Impact Assessment Report 
Review Body with the experts from the relevant Government departments, 
Government organizations. 

Rule 61 The Ministry may approve and reply on the EIA report or IEE or EMP with 
the guidance of the Committee 

Rule 69 (i) Any person shall not emit, cause to emit, dispose, cause to dispose, 
pile and cause to pile, by any means, the pollutants and the 
hazardous waste or hazardous material stipulated by notification 
under the Law and any of these rules at any place which may affect 
the public directly or indirectly. 

(ii) Any person shall not carry out to damage the ecosystem and the 
natural environment which is changing due to such system, except 
for carrying out with the permission of the Ministry for the interest 
of the people. 

EIA Procedure(2015) 

The EIA Procedure sets out the procedures for completing an IEE, EIA and/or EMP in 
Myanmar. This includes information on project categorisation, responsibilities of project 
developers and ministries, EIA review, monitoring and auditing, among other issues. 

The Conservation of Water Resources and Rivers Law, 2006 

The State Peace and Development Council Law enacted this law by Law No. 8/ 2006 on the 
date of 2 October, 2006. This law covers for all water sources above and underground within 
boundaries of rivers, creeks, banks and water fronts. Under this law, Ministry of Transport 
has power to direct for carrying out waterways conservation work, to notify the land 
boundary as waterfront boundary for bank protection, river-creek improvement and to 
navigate the vessels in the rivers and creeks with the objectives of: 

a) To conserve and protect the water resources and rivers system for beneficial utilization
by the public; 

b) To smooth and safety waterways navigation along rivers and creeks;

c) To contribute to the development of State economy through improving water
resources and river system; 

d) To protect environmental impact.

The Protection and Preservation of Cultural Heritage Regions Law, 1998 

The State Peace and Development Council Law enacted this law by Law No. 9/ 98 on the date 
of 10 September, 1998. The Ministry of Culture may, with the approval of the Government 
issue notification for the protection of cultural heritage areas are categorized as following 
kinds of zones / region: 

a) ancient monumental zone;

b) ancient site zone.

Objectives: 

a) to implement the protection and preservation policy with respect to perpetuation of
cultural heritage that has existed for many years;

b) to protect and preserve the cultural heritage regions and the cultural heritage therein
so as not to deteriorate due to natural disaster or man-made destruction;

c) to uplift hereditary pride and to cause dynamism of patriotic spirit of citizens by
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Laws and 
regulations 

Description 

protecting and preserving the cultural heritage regions; 
d) to promote public awareness and will as to the high value of the protection and

preservation of the cultural heritage regions;
e) to protect the cultural heritage regions from destruction;
f) to carry out protection and preservation of the cultural heritage regions in

conformity with the International Convention approved by the State.

The Conservation of Antique Objects Law 2016 

The objectives of this law are as follows: 

a) to implement the policy of protection and preservation for the perpetuation of
antique objects;

b) to protect and preserve antique objects so as not to deteriorate due to natural disaster
or man-made destruction;

c) to uplift hereditary pride and to cause dynamism of patriotic spirit by protection and
preservation of antique objects;

d) to have public awareness of the high value of antique objects;
e) to carry out in respect of protection and preservation of antique objects in conformity

with the International Convention and Regional Agreement ratified by the State.

The Forest Law, 1992 

The State Law and Order Restoration Council had enacted the following Law in 3 November, 
1992 as Forest Law. 

Chapter II: 
Basic 
Principles 

3. This Law shall be implemented in accordance with the following basic
principles: 

a) to implement the forestry policy of the Government;
b) to implement the environmental conservation policy of the

Government;
c) to promote the sector of public co-operation in implementing the

forestry policy and the environmental conservation policy of the
Government.

Chapter IV: 
Management 
of Forest Land 

9. The functions and responsibilities of the Forest Department are as
follows:- 

a) implementation of the forestry policy of the Government;
b) implementation of the plans relating to conservation of water, bio- 

diversity and environment, sustained yield of forest produce and
protection of forest covered land;

c) management of forest land in accordance with the provision of this
Law;

d) submitting proposals to the Minister for the determination, alteration
or cancellation of reserved forest, protected public forest and species
of reserved trees;

Whoever, within a forest land and forest covered land at the disposal of the 
Government: 

a) is desirous of carrying out any development work or economic
scheme shall obtain the prior approval of the MONRAEC.

Chapter XII: 
Offences and 
Penalties 

40. Whoever commits any of the following acts shall, on conviction be
punished with fine which may extend to Kyat 5,000 or with 
imprisonment for a term which may extend to 6 months or with both: 

a) trespassing and encroaching in a reserved forest;
b) pasturing domestic animals or permitting domestic animals to

trespass in a reserved forest;
c) breaking up any land, clearing, digging or causing damage to the

original condition of the land without a permit in a reserved forest;
d) causing damage to a water-course, poisoning in the water, using

chemicals or explosives in the water in a reserved forest;
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Laws and 
regulations 

Description 

e) catching animals, hunting or fishing in a reserved forest;
f) kindling, keeping, carrying any fire or leaving any fire burning

which may set fire to the forests in a reserved forest;
g) violating any provision of the rule, procedure, order, directive or

notification issued under this Law.

The Protection of Wildlife and Natural Areas Law, 1994 and associated rules: Rules On 
Protection Of Wildlife, And Protected Area Conservation Law (2003) And The Protection 
Of Wildlife, And Wild Plant And Conservation Of Natural Areas Rules (2002) 

The State Law and Order Restoration Council had enacted the Protection of wildlife and 
Natural Areas Law on 8th June, 1994. 

Objectives 

The objectives of this Law are as follows:- 

a) to implement the Government policy for wildlife protection;
b) to implement the Government policy for natural areas conservation;
c) to carry out in accordance with the International Conventions

acceded by the State in respect of the protection and conservation of
wildlife, ecosystems and migratory birds;

d) to protect endangered species of wildlife and their natural habitats.

Protected 
Wildlife 

A 

15. The Director General shall, with the approval of the Minister:

a) determine and declare endangered species of wild animal which are
to be protected according to the following categories:

(i) completely protected species of wild animals; 
(ii) normally protected species of wild animals; 
(iii) seasonally protected species of wild animals; 

b) determine and declare the endangered species of wild plants and their
nature habitats thereof; 
c) lay down and carry out measures for the preservation of protected
wildlife species; 

Taking 
Administrative 
Action  

31. A Forest Officer may pass an administrative order causing a fine that
may extend to Kyat 10,000 to be paid, on a person who kills, hunts, wounds 
or raises a seasonally protected wild animal without permission during the 
closed season. 

The Burma Wildlife Protection Act 1936 and The Burma Wildlife Protection Rules 1941 
(Burma Act No. Vii Of 1936) 

This legislation makes provision for the establishment of sanctuaries (game sanctuaries) on 
any land at the disposal of the government or, subject to the consent of the owner, any land 
which is private property. It also provides for the protection of a number of named species 
outside sanctuaries and reserved forests. 

The Protection and Preservation of Ancient Monuments Law (2015) 

3. The objectives of this law are as follows:

(a) To implement the protection and preservation policy for the perpetuation of ancient 
monuments which have existed for many years; 

(b) To protect and preserve cultural heritage regions and ancient monuments so that 
they are not destroyed by natural disaster or man;  

(c) To uplift hereditary pride and to cause dynamism of patriotic spirit of citizens by 
protecting and preserving cultural heritage regions; 

(d) To promote public awareness and will as to the high value of the protection and 
preservation of cultural heritage regions;  

(e) To explore and preserve new ancient monuments; 
(f) To protect cultural heritage regions from destruction;  
(g) To implement protection and preservation of ancient monuments in conformity with 

international conventions and regional agreements. 

15. Every person desirous to engage in the following within the area of certain ancient
monuments has to apply for the permission of the administration department: 
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Laws and 
regulations 

Description 

(e) digging a well, pond or fish-breeding pond; 
(f) mining for gold, producing sand, digging stones, brickworks and other works which 

can impact the soil density and ground structure; 

National Sustainable Development Strategy (2009) 

Sustainable management of natural resources in Myanmar, from environmental perspective 
comprises 11 areas, in which mining sector development concerned are as follow: 

- Sustainable forest resources management; 

- Biodiversity conservation; 

- Sustainable fresh water resources management; 

- Environmental quality management and enhancement; 

- Sustainable management of land resources; 

- Sustainable management for mineral resources utilization;  

- Sustainable energy production and consumption; and 

- Sustainable industrial, transport and communication development.

National Environmental Policy (1994) 

Under this policy, the main environmental body was the NCEA. Prior to the establishment of 
MONREC, environmental conservation was undertaken by various ministries and 
departments. In 1990, the NCEA was established to advise the government on environmental 
policy, to act as a focal point and as a coordinating body for environmental affairs and to 
promote environmentally sound and sustainable development. The NCEA’s main mission is 
to ensure sustainable use of environmental resources and to promote environmentally sound 
practices in industry and other economic activities, objectives and mandates. 

Public Health Law, 1972 

Purpose: to ensure the public health include not only employees but also resident people and 
cooperation with the authorized person or organization of health department. It is concerned 
with the protection of peoples’ health by controlling the quality and cleanliness of food, 
drugs, environmental sanitation, epidemic diseases and regulation of private clinics. The 
project owner will cooperate with the authorized person or organization in line with the 
section 3 and 5 of said law. 

Section 3: The project owner will abide by any instruction or stipulation for public health. 

Section 5: The project owner will accept any inspection, anytime, anywhere if it is needed. 

Myanmar Mines Law (Amended) (2015) & Myanmar Mining Rules – Notification 
No.125/96 (replacing Mining Law 1994) 

The mining law was updated in 2015, replacing the 1994 Law. There have 
been the following amendments:  

- Minerals- Gemstones administered under different law. 

- Types of Permits- corresponding to type of business activity. 

- Regional Authorities- Authority delegation for some types of 
permits. 

Chapter II: 

Objectives 

3. The objectives of this Law are as follows:

a) To implement the Mineral Resources Policy of the Government;

f) To protect the environmental conservation works that may have
detrimental effects due to mining operation. 

Chapter III: 

Application 
and Granting 
of Permit 

4. A person or organization, desirous of carrying out any of the following
operations, shall apply to the Ministry in accordance with the stipulations 
for obtaining permit 

8. The Ministry may grant permit for the following operations:

a) large scale production of industrial mineral or stone with local
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Description 

investment 

Chapter IV: 

Duties of the 
Holder of 
Permit 

12. The holder of permit shall:

a) abide by the provisions of this Law, rules, orders and directives
made there under;

b) abide by the conditions contained in the permit;
c) pay rent for the land related to the permit calculated in accordance

with the rates prescribed by the rules made under this Law;
d) pay rent for the land for each permit separately;

13. The holder of permit shall comply with the rules prescribed under this
Law in respect of the following matters:- 

c) making provisions for safety and the prevention of accidents in a
mine and their implementation; 

e) making provisions for the environmental conservation works that
may have detrimental effects due to mining operation; 

Chapter V: 

Right of 
Utilization of 
Land and 
Water for 
Mineral 
Production 

15. If, in the interest of the State, it is necessary to acquire the land where
mineral production could be undertaken on commercial scale, the Ministry 
shall co-ordinate with the relevant.  

Ministry for the acquisition of such land in accordance with the existing 
law.  

16. If the holder of mineral production permit requires the use of public
water for mineral production he shall first and foremost inform the 
Department of such requirement in accordance with the prescribed manner. 

Chapter VI: 
Royalty 

d) for industrial mineral or stone at the rate of 1% to 3%.

Chapter VII: 
Designation of 
Mineral 
Reserve Area 
and Gemstone 
Tract 

21. The Ministry:-

(a) may designate an area where mineral can be produced on commercial 
scale as Mineral Reserve Area by notification with the approval of the 
Government; 

Chapter IX: 

Taking of 
Action by 
Administrative 
Means 

28. If the holder of permit or a person managing on his behalf or any of the
worker fails to comply with any of the orders or directives made under
this Law, or contravenes any of the terms of the permit, the person
issuing the permit may pass any of the following administrative
orders:—

a) suspending all or portion of the operations carried out under the
permit; 

b) allowing continuation of the operation, after causing the payment
of fine; 

c) cancelling the permit;

The Factories Act, 1974 

This act contains the provisions for chemicals management and storage. Some chemicals are 
likely to require permits. It also requires all factories to have proper pollution control 
measures such as air pollution, sewage and wastewater treatment system. 

The Private Industrial Enterprise Law, 1990 

The State Law and Order Restoration Council enacted this law by Law No.22/90 on 26th 
November, 1990. According to this law; all private industrial enterprises shall avoid or reduce 
the use of polluting technology. The Supervisory Body supervises and inspects the enterprise 
to ensure the following: 

o No health threats from the industrial enterprise to the nearby residence;
o No fire threats or hazards;
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o No source of nuisance or pollution originating from the enterprise;
o No occupational hazard to the workers and
o Compliance with the existing law.

Myanmar Investment Law, 2016 

3. The objectives of this Law are as follows:

(a) To develop responsible investment businesses which do not cause harm to the natural 
environment and the society for the benefit of the Union and its citizens; 

(b) To protect the investors and their investments in accordance with the law;  
(c) To create job opportunities for the people; 
(d) To develop human resources;  
(e) To develop high functioning production, service, and trading sectors.  
(f) To develop technology and the agriculture, livestock and industrial sectors;  
(g) To develop various professional fields including infrastructure across the Union;  
(h) To enable the citizens to be able to work alongside with the international community; 

and 
(i) To develop businesses and investments that meet international standards. 

Myanmar Fire Force Law, 2015 

The objectives of Myanmar Fire Force Law are: 

a) To take precautionary and preventive measure and loss of state own property, private
property, cultural heritage and the lives and property of public due to fire and other
natural disasters

b) To organize fire brigade systemically and to train the fire brigade
c) To prevent from fire and to conduct release work when fire disaster, natural disaster,

epidemic disease or any kind of certain danger occurs
d) To educate, organize an inside extensively so as to achieve public corporation
e) To participate if in need for national security, peace for the citizens and law and order

The relevant Government Department or organization shall, for the purpose of precaution 
and prevention, obtain the approval of the Fire force Department before granting permission 
for the following cases: 

a) Constructing three-storied and above buildings market and condominium buildings,
b) Operating hotel ,motel, guest house enterprise
c) Constructing factory, workshop ,storage facilities and warehouse
d) Operating business expose to fire hazard by using in inflammable materials or

explosive materials
e) Producing and selling fire-extinguishing apparatuses

Doing transport business, public utility vehicles train, airplane, helicopter, vessel, ship, etc. 
The relevant government department or organization shall obtain the opinion of the Fire 
Services Department for the purpose of fire precaution and prevention, when laying down 
plans for construction for town, village and downtown or village development plans. 

Prevention from Danger of Chemical and Associated Material Law (Pyidaungsu Hluttaw 
Law No 28/2013) 

The objectives of this law are: 

a) to prevent damage to environmental resources and living organisms due to
chemicals and associated materials

b) to provide for the systematic control of businesses using chemicals and associated
materials in accordance with government approvals

c) to carry out data gathering and to undertake education and research regarding the
safe and systematic utilization of chemicals and associated materials

d) to achieve continuous improvements in worksite safety, health and environmental
conservation

The Petroleum Rules (1937) and The Petroleum Act 1934 

Production, storage or transportation of oil. 
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Underground Water Act, 1930 

The underground water act enacted on the date of 21st June in 1930 whereas it is expedient to 
conserve and protect underground sources of water supply in the Union of Myanmar. This 
act prohibits sinking of a tube for the purpose of obtaining underground water except under 
and in accordance with the terms of a license granted by the water officer. Township Officer 
or sub-divisional officer had power to close a license tube after exercising jurisdiction over the 
local area concerned and the expense of such closure shall be recoverable from the owner of 
the tube as if it were an arrear of land-revenue. 

The Settlement of Labour Dispute Law, 2012 

The Pyidaungsu Hluttaw hereby had enacted this Law for safeguarding the right of workers 
or having good relationship between employer and workers and making peaceful workplace 
or obtaining the rights fairly, rightfully and quickly by settling the dispute of employer and 
worker justly. 

Explosives Act (1887) 

The President of the Union make rules consistent with this Act to regulate or prohibit, except 
under and in accordance with the conditions of a licence granted as provided by those rules, 
the manufacture, possession, use, sale, transport and importation of explosives, or any 
specified class of explosives. 

Explosive Substances Act (1908) 

Any person who unlawfully and maliciously causes, by any explosive substance, an explosion 
of a nature likely to endanger life or to cause serious injury to property shall, whether any 
injury to person or property has been actually caused or not, be punished with transportation 
for life or any shorter term, to which a fine may be added, or with imprisonment for a term 
which may extend ten years, to which a fine may be added. To determine how land is 
acquired for projects and how compensation is paid for the land. This includes compensation 
for things attached to the earth or permanently fastened. 

Land Acquisition Act (1984) 

To determine how land is acquired for projects and how compensation is paid for the land. This includes 
compensation for things attached to the earth or permanently fastened. 

The Land Acquisition (Mines) Act. 1885 

To determine how mines or mineral extraction enterprises acquire land and pay 
compensation. 

The Vacant, Fallow and Virgin Lands Management Law (2012) 

6. The Central Committee shall take the following necessary action in respect of on
application matters which are in accordance with Section 5:- 

(a) to get the recommendation of the concern Region or State Government; 
(b) to get the recommendation of the Ministry of Mines for mining, and other concern 

Ministry for other purposes prescribe in Section4, Sub-section (d);  
(c) to coordinate with the Ministry of Environmental Conservation and Forestry ,and 

other concern Ministries for the prevention of damage and destruction to the Forest 
land which are Reserved Forest, and Protected Public Forest; and for conservation of 
natural regions, watershed area and natural fisheries;  

(d) to submit the necessary suggestion relate to explore the National Land Use Policy to 
the Union Government; 

10. The Central committee shall permit the following land area of Vacant, Fallow and Virgin
Lands in relation to commercial agriculture, and livestock breeding purposes:- 

 (c) Mining purpose shall be permitted with the agreement and coordination with the Union 
Government of the Ministry of Mine;  

11. The Central Committee shall permit the following duration for right to use of Vacant,
Fallow and Virgin Lands in relation to commercial agriculture, and livestock breeding 
purposes:- 
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d) For Mining purpose the duration of right to use land shall be permitted with the agreement
and coordination with the Union Government of the Ministry of Mine; 

19. The Central Committee shall resume the area required in the authorized land, if one of the
following situation arises:- 

(c) Except the permitted minerals , if other natural resources are found in the authorized land 
which are permitted for production of mining; 

Myanmar Agenda 21 (1997) 

The Myanmar Agenda 21 makes recommendations for the drafting and promulgation of a 
framework law which can further promote the integration of environmental and 
developmental concerns in the decision-making processes of the country. The Myanmar 
Agenda 21 contains guidelines to address the following issues: 

- increasing energy and material efficiency in production processes; 

- reducing wastes from production and promoting recycling; 

- promoting use of new and renewable sources of energy; 

- using environmentally sound technologies for sustainable production; 

- increasing awareness for sustainable consumption.

- reducing wasteful consumption;

Myanmar Insurance Law (1993) 

The Myanmar Insurance is established under this Law as a legal entity having perpetual 
succession, capable of suing and being sued in its own name. The rules for establishing 
insurances in the country are established.  

The Myanmar Insurance is established with the following aims: 

 to overcome financial difficulties by effecting mutual agreement of insurance against 
social and economic losses which the people may encounter, due to common perils;  

 to promote the habit of savings individually by effecting life assurance, thus 
contributing to the accumulation of resource, of the State; 

 to win the trust and confidence of the people in the insurance system by providing 
effective insurance safeguards which may become necessary in view of the social and 
economic developments. 

The Law On Standardization (2014) 

The objectives of Law on Standardization are as follows: 

 to enable to determine Myanmar Standards 
 to enable to support export promotion by enhancing quality of production 

organizations and their products, production processes and services; 
 to enable to protect the consumers and users by guaranteeing imports and products 

are not lower than prescribed standard, and safe from health hazards; 
 to enable to support protection of environment related to products, production 

processes and services from impact, and conservation of natural resources; 
 to enable to protect manufacturing, distributing and importing the disqualified goods 

which do not meet the prescribed standard and those which are not safe and 
endangered to the environment; 

 to support on establishing the ASEAN Free Trade Area and to enable to reduce 

technical barriers to trade.  
 to facilitate technological transfer and innovation by using the standards for the 

development of national economic and social activities in accordance with the 
national development program. 

The Science and Technology Development Law (1994) 

 To carry out development of Science and Technology for promotion of industrial 
production contributory towards the National Economic Development Plans; 

 To carry out Research and Development for the increased extraction and utilization 
of domestic raw materials and the promotion of industrial production enterprises 
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Laws and 
regulations 

Description 

based on modern Science and Technology; To effect Technology Transfer for the 

promotion of production processes and the improvement of the quality of goods; 
 To nurture luminaries required for the development of Science and Technology and 

for Research and Development and to improve their qualifications. 

6.3 GOVERNING PARAMETERS 

A summary of National Environmental Quality (Emissions) Guidelines (EQEG) 
that are relevant to the Project (mining) for effluent discharges are shown in this 
section. 

6.3.1 Effluent Discharges 

Any activity that may generate water discharges should comply with the 
following parameters as provided in Table 6.3 (taken from Section 2.8.2 of the 
EQEG). This table matches the effluent discharge guidelines provided by the IFC 
for their mining standards (Word Bank, 2007).  

Table 6.3 National EQEG on Effluent Discharge Levels 

Parameter Unit Guideline Value 

Arsenic mg/l 0.1 
Cadmium mg/l 0.05 
Chemical oxygen demand mg/l 150 
Chromium (hexavalent) mg/l 0.1 
Copper mg/l 0.3 
Cyanide mg/l 1 
Cyanide (free) mg/l 0.1 
Cyanide (weak acid dissociable mg/l 0.5 
Iron (total) mg/l 2 
Lead mg/l 0.2 
Mercury mg/l 0.002 
Nickel mg/l 0.5 
pH S.U.a 6-9 
Temperature °C <3 degree differential 
Total suspended solids mg/l 50 

Zince mg/l 0.5 
a standard unit 

6.3.2 Air Emissions / Noise and Vibration 

The air and noise emission parameters are taken from Section 1.2 and 1.4 of the 
EQEG and shown in Table 6.4 and 6.5 respectively.  
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Table 6.4 Air Emissions Parameters 

Parameter Average Period Guideline Value µg/m3 

Dichloromethane 24-hour 3,000 

Nitrogen dioxide 
1-year 
1-hour 

40 
200 

Ozone 8-hour daily maximum 100` 

Particulate matter PM10a 
1-year 

24-hour 
20 
50 

Particulate matter PM2.5b 
1-year 

24-hour 
10 
25 

Sulphur dioxide 
24-hour 

10-minute 
20 

500 

a PM10 = Particulate matter 10 micrometers or less in diameter  

b PM2.5 = Particulate matter 2.5 micrometers or less in diameter 

Table 6.5 Noise Level Parameters 

Receptor 

One hour LAeq (dBA)a 

Daytime 

07:00 – 22:00 

(10:00 - 22:00 for Public 
holidays) 

Night Time 

22:00 – 07:00 

(22:00 - 10:00 for Public 
holidays) 

Residential, institutional, 
educational  

55 45 

Industrial, 
commercial 

70 70 

a Equivalent continuous sound level in decibels 
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7 ENVIRONMENTAL AND SOCIAL BASELINE CONDITIONS 

This section presents an overview of the social and environmental conditions of 
the Project Area. Information was collected from primary data during 
environmental baseline sampling conducted for air, noise and water quality in 
April, 2017. The social baseline is supported by information collected during 
public consultation in April, 2017 in Kanbauk and with DELCO workers. 
Information was supported by secondary data collected from relevant 
organisations, NGOs and scientific research as well as the Kanbauk Feasibility 
Study conducted in 2016.  

7.1 TOPOGRAPHY 

Topographically, Myanmar is composed of central lowlands surrounded by steep, 
rugged highlands. The highest point is Mount Hkakabo Razi (5881 m) in the far 
north of Kachin State. From here mountain ranges generally trend north-south, 
with the Patki Range, the Naga hills, the Chin Hills and the Rakhine Yoma to the 
west long border with India and Banglasesh. Mountain ranges also form the 
Estern border with China, passing southwards into the highly dissected Shan 
Plateau at an average elevation of 900m in Shan State. Four main rivers draining 
the mountains, the Chindwin, Ayeyawaddy (2170 m long), Thanlwin and the 
Sittaung flow southwards through the central lowlands to form an extensive delta 
in the nothern part of the Andaman Sea and the Gulf of Mottama (Martaban).) 
Costal lowlands and offshore islands margin the Bay of Bengal to the west of the 
Rakhine Yoa and the Andaman Sea in Tanintharyi (Tenasserim). 

The Project is located in the Tanintharyi Division of Myanmar, which are ringed 
by steep, rugged highlands. The mine is located at less than 100m above sea level 
at the base of the mountain located immediately to the south that rises more than 
800 m above sea level. The Sinyat dam, forming the main water storage for the 
Project water supply is located at the south estern edge of this mountain, at 
approximately 700m above sea level. 

The mine is located in a relatively broad, steep-sided valley between two 
undeloped hills. A general over view of the mine area and major facilities 
showing the site topography is shown in the following figure. 

Figure 7.1 Over view of the Kanbauk Mine area. (Looking North 
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7.2 REGIONAL TECTONIC SETTING 

The central lowlands are divided into two unequal parts by the Bago Yoma 
Ranges, the larger Ayeyarwaddy Valley and the smaller Sittaung Valley. The 
Bago Yoma Ranges, the larger Ayeyarwaddy Valley and the smaller Sittaung 
Valley. The Bago Yoma Ranges pass northwards into a line of extinct volcanoes 
with small crater lakes and eroded cones; the largest of these is Mount Popa (1518 
m). Coastal lowlands and offshore islands margin the Bay of Bengal to the west of 
the Rakhine Yoma and the Andaman Sea in Tanintharyi (Tenasserim). 

Myanmar lies at the junction of the Alpine-Himalayan Orogenic Belt and the 
Indonesian Island Arc System. 

Further south, the overlying sediments of the Bengal Fan have been affected by 
trans current faulting and transpression to form a fold-and-thrust belt in the 
Rakhine Yoma. Curray et al. (1979) defined a Burma (Myanmar) Microplate, 
delimated to the west by the active Andaman subduction zone and a major 
strike-slip fault between the Indian Plate and Myanmar, and to the east by the 
north-south—aligned strike-slip Sagaing Fault. The Burma (Myanmar) Microplate 
is presently moving northwards at a rate of 18mm a-1 relative to Southeast Asia 
along the Sagaing Fault. 

The west Myanmar Block is considered to have formed part of the northern 
margin of the magacontinent of Gondwana, comprising all the southern 
continents during the Proterozoic and Early Palaeozoic. 

Further east, and extending southwards through Tanintharyi (Tenasserim) into 
Thailand, is the Palaeozoic Slate Belt (Mergui Group) which contains diamicties. 
(see Fig. 7.2) 

Figure 7.2 Regional Tectonic Map of Myanmar 
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7.3 REGIONAL GEOLOGY 

Myanmar is subdivided into two geological provinces – the Eastern and Western 
provinces separated by metamorphic belt in the middle. The eastern province is 
composed of the Late Mesozoic and older orogenic belts of the Shan-Thai Block. 
The western province is a northern continuation of the Late Mesozoic – Cenozoic 
Banda-Sunda arc system. Separating the two provinces is a median metamorphic 
belt composed of Mogok Belt in the north and Kyaukse-Mopalin Belt in the south. 
(see Fig. 7.3) 

Figure 7.3 Geological Map of Myanmar 
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Figure 7.4 Geological map of Tanintharyi Region. 
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7.4 GEOGOLOGY 

Figure 7.5 Geological Map of the Kanbauk Mine. 

The Project lies within the eastern provinces as part of the Shan-Thai block 
comprised of a belt made up of largely slate deposits.  
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The main lithological units in Kanbauk are described below. 

 Metasediments dominated by metamorphosed shales and siltstones that 
strike approximately north-south edge along the western edge of the current 
pit. Bedding within the sediments dips approximately 70 degrees to the west. 
Within the meta sediment, there are many thin quartz veins containing 
elevated tungsten grades. These generally steeply dipping veins trend 
between east-west and northwest-southeast, and are generally narrow (less 
than 20 cm), and are mined by the local villagers.  

 Limestone underlies the mineralised eluvium. The limestone is poorly 
bedded, variably metamorphosed to marble, and cut by steep and shallow 
dipping veins and narrow fingers of skarn that carry tin and tungsten 
mineralisation.The limestone itself is generally non mineralized, and is well 
exposed in some parts of the pit. The contact of the limestone/marble unit 
with the overlying eluvial sediments is interpreted as a karst surface. The 
morphology of the karst surface may have been influenced by 
north-south-trending and east-west-trending faults.  

 Skarn has formed at the contact between the meta-sediment and the 
limestone/marble and outcrops along the western side of the current pit. The 
skarn is mineralized and is not a focus of the current mining operations due to 
its hardness.  

 Eluvium is most commonly found at the centre and western edge of the pit, 
adjacent to the skarn. The presence of manganese gives the eluvium its 
characteristic dark brown to black colour. Petrographic analysis of the eluvial 
material indicates minimal transport of the component rock and mineral 
fragments. The eluvium is interpreted to be derived from the skarn, either 
weathered insitu, or transported a small distance from the skarn fault scrarp. 

 Colluvium is orange-brown clay based dirt, lighter in colour than the 

eluvium as it does not contain manganese.Colluvium has a similar 
geochemical signature to the metasediment and may be derived largely from 
that lithology. Channels of colluvium are characterized by the presence of a 
basal layers of coarse rock fragments and a generally steep sided channel 
shape where observed in the walls. The main colluvium channel trends 
north-south. Colluvium is mineralized with tin and tungsten, but is generally 
lower grade the eluvium. 

 Alluvium is present in narrow, shallow, erosional alluvial channels in some 
areas of the pit at Kanbauk. The channels are filled with sand and silt and are 
likely active aquifers. 
Transported waste dump material from the Kanbauk pit sits along the eastern 
side of the current pit and separates the pit from the tailings dam. Dump 
material generally sits upon a layer of colluvium above the limestone. 

7.5 MINERIALIZATION 

The South-east Asian Tin Belt occupies a broadly arcuate zone extending 
south-wards from north-western Thailand and eastern Myanma/Burma, along 
the border between those two countries, through peninsular Malaysia to the 
Indonesian islands of Singkep, Bangka and Belitung. This belt represents a 
distinct metallogenic province that during the twentieth century yielded around 
75% of the world’s tin supply. 

Mineralization at Kanbauk arises from meta-sediment and skarn with tin, 
tungsten and a variety of other oxides and sulphides. Additional minerals include 
clays, garnet, rutile, carbonate, feldspars, geothite hematite and pyrite. 
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Meta-sediment is cut by tungsten-rich quartz veins. However most of the 
mineralization is thought to have originated from the skarn.  

Current mining is focused on mining the weathered free dig eluvial and lateritic 
material in the base of the open pit.  

Figure 7.6 Tin and tungsten deposits of Myanmar & SE Asia. 
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The present area lies on the Tin – Tungsten belt of Myanmar which is running 
nearly north-south . (see Fig. 7.7 & 7;8) 

Figure 7.7 Mineral belts of Myanmar 

Figure 7.8 Distribution of Tin – Tungsten deposits of Myanmar 
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Mineralization at Kanbauk is hosted along a 600m strike length and 20m width. 
Metasediment and skarn are mineralized with tin, tungsten, and a variety of other 
oxides and sulphides, including cassetrite, wolframite, scheelite, galena, 
magnetite, marcasite, native bismuth, and bismuthinite. Gangue minerals include 
clays, garnet, rutile, carbonate, feldspars, goethite, hematite, and pyrite. 
Meta-sediment is cut by tungsten-rich quartz veins. However most of the 
mineralization is thought to have originated from the skarn. Mineralization in the 
limestone/marble is limited to zones where narrow skarn bands have formed, 
presumably along one of the major structural directions observed in the pit area. 

Current mining is focused on mining the weathered free dig eluvium and lateritic 
material in the base of the open pit. The anount of weathering varies from 
extremely whethered near the surface, progressing through to lightly weathered 
material adjacent to the harder fresh rock. Pit walls are generally excavated in the 
lightly weathered eluvium material, although in places, the harder skarn and 
limestone/marble materials are present. 

7.6 LAND CONDITION LOCATED BETWEEN TWO MOUNTAINS – MOUNTAINAINOUS AREA 

AND SLEEP GULLY 

The Project is located in the central lowlands of Myanmar, which are ringed by 
steep, rugged highlands. The mine is located at less than 100 m above sea level at 
the base of a mountain located immediately to the south that rises more than 800 
m above sea level. The Sinyat dam, forming the main water storage for the Project 
water supply is located at the south eastern edge of this mountain, at 
approximately 700 m above sea level.  

The mine is located in a relatively broad, steep-sided valley between two 
undeveloped hills. A general overview of the mine is shown in the following 
figure. 

Figure 7.9 General overview of the Kanbauk mine. 
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Figure 7.10 Topographic map of the Kanbauk Area. 

The mine area and the surrounding topography is shown in Fig. 7.10. We can 
compare the map and photograph of the present mine excavation area Fig. 7.9. 
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7.7 CLIMATE 

Data for meteorology and climate for Myanmar and the Project was collected 
from secondary sources such as the Department of Meteorology of the Ministry of 
Transport and Department of Geography of the University of Yangon. An internet 
review of available information was also conducted.  

The meteorology and climate of Myanmar is controlled by the great monsoon 
circulation system of South East Asia and is influenced in detail by topographic 
peculiarities.  

The mountain ranges in Myanmar generally run North to South, so that they 
present effective climate barriers for the South West monsoon in the summer and 
the North East monsoon in the winter. The climate of Dawei (the nearest city to 
the Project for ongoing climate records) features an extreme tropical monsoon 
climate. There is a substantial dry season from November to April, but in the wet 
season the influence of local mountains causes Dawei to receive as much as 1,300 
millimetres (mm) precipitation per month. These extreme rainfall intensities are 
important for the operation of the mine, which uses water for the mining and 
processing operations. 

7.8 VEGETATION 

The Project is located in the Myanmar coastal rainforest terrestrial ecosystem, 
mapped in Figure 7.3 as tropical wet evergreen forest.  

The Project is also surrounded by a mixture of native and planted vegetation. The 
area to the north of the Project is largely cleared by the village of Kanbauk for 
agricultural purposes. 

Loss of vegetation from land clearing for operations is currently being offset by a 
mine site rehabilitation program established by DELCO on vacant land, no longer 
used for operations. Rubber trees are planted on old waste rock dump areas, 
discussed roads and road verges. DELCO intends for these  

trees to be a source of future economic development opportunities for the local 
Kanbauk village once the mine ceases operations. During the Site Visit in October 
2016; a replantation nursery was observed by the security gate which contains a 
number of plant species to be replanted within the Project Area.  

No detailed information about types of flora and related habitat in the area is 
available.  

7.9 WILDLIFE 

Based on Global Forest Watch data database and additional published 
information, the operation is located within area mapped as Tiger conservation 
landscape. (See the map in Figure 7.11)  

The area is also mapped as a biodiversity hotspot, i.e. regions where conservation 
is most urgent because of high levels of endemism and human threat. 
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Figure 7.11 Global Forest Watch Tiger Conservation Landscape Map (source; 
globalforestwatch.org) 

Myanmar is one of (13) countries in Mainland Asia where tigers persist today. 
According to the 3-year national tiger survey, three areas areas – Hukaung Valley 
Wildlife Sanctuary (HKVWS), Htamanthi Wildlife Sanctuary (HMTWS) and 
Tenasserim Range – were proved to be present by using camera traps. 

The Dawna Tenasserim Landscape (DTL) straddling the border of Myanmar and 
Thailand is a stronghold for large mammals, rare birds, endemic plants, and 
functioning ecosystems. A mountainous region with steep hillsides and narrow 
valleys carved from ancient limestone, it covers 84,442 km2 of which 77 percent is 
natural forest cover. Increasingly the DTL is being recognized as an international 
conservation priority, but we are in a race against time, as there are tremendous 
development pressures on this area. The landscape is a tiger stronghold, 
containing as many as 250 of this critically endangered species and serving as the 
single best hope for tiger recovery across the Greater Mekong. 

Even the project area located DTL landscape, the project area was not mapped as: 

 A protected area; 
 Bird Life endemic bird area; and 
 Alliance for zero extinction site.  

Mangrove forest (widely considered as an important forest ecosystem) is mapped 
in downsteam reaches of receiving water, and flanking coastal estuary 
downstream of the mine.  

The nearest protected area is the Tanintharyi Natural Reserve, located 10 km to 
the east of the Project Area (Figure 7.12). The reserve has over 75% of the area 
covered by evergreen forest which supports a rich biodiversity. The site hosts the 
endangered Gurney’s Pitta (Pitta gurneyi) endemic to Thailand and Myanmar, and 
almost 70 species of mammals, many of which are globally threatened.  
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Figure 7.12 Locations of Protected Areas in Myanmar 
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Figure 7.13 .4 Location Map of Project and Protected Area in Tanintharyi Natural Reserve 

https://myanmar.wcs.org/Wildlife/Tiger.aspx 

http://www.wwf.org.mm/en/our_works/dtl/ 
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Figure 7.14 Map showing Kanbauk village and the mine site, Tanintharyi Nature Reserve and 
the Dawei-Yangon road in between (adapted from Istituto Oikos and BANCA 
2011) 

The mine is located in the Myanmar coastal rainforest terrestrial ecoregion. 
According to the report "Review of the Taninthayi Nature Reserve Project as a 
conservation model in Myanmar." by The Biodiversity Consultancy, 
(Cambridge 2014), the Tanintharyi Nature Reserve is managed with funds from 
three gas pipeline companies as a biodiversity compensation to the Forest 
Department. FD is responsible to implement work plans for the Tanintharyi 
Nature Reserve to protect species from poaching, illegal logging and 
encroachment. A major impediment to conservation activities is security 
situation, with Karen National Union control access to significant portions of 
TNR.  

These are tropical wet evergreen forests which are part of the wider Kayah- Karen 
Montane Rain Forests (see Figure 7.15). The following information describes the 
ecology of the Kayah-Karen forests (ADB, 2012): 

 The Kayah-Karen Montane Rain Forests cradle a rich diversity of plants, birds,

mammals and amphibians. The ecoregion is one of the richest in forest animal 
life in the sub-region, second richest in bird species, and fourth in mammal 
species. 

 The ecoregion lies in the northern part of the Tenasserim Mountain Range, on 
the border between Myanmar and Thailand with plants and animals in these 
forests with distinctive characteristics and some of these are unique to the 
area. 
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 The ecoregion harbours 168 species of mammals, one of which, the tiny Kitti’s 
hog-nosed bat (smallest mammal in the world), is endemic in the area, 
particularly in the limestone caves of west Thailand.  

 The relatively intact and contiguous habitat in these forests makes them a 
potential area for the conservation of threatened species like the tiger. Most of 
Thailand’s biggest wildlife reserves and several protected areas are in this 
ecoregion.  

 With 568 bird species, the ecoregion ranks high in avian diversity. Two 
species, the Deignan’s babbler and the Burmese yuhina, are endemic in the 
area. 

According to EIA report of 200MW Combined Cycle Power Plant (CCPP) project 
Kanbauk, Tanin Tharyi Region, Myanmar developed by Myanmar UPA 
Company Limited, the survey results indicate that 103 plant species exists; eleven 
(11) species of mammal; seventeen (17) species of amphibian and reptiles; 
twenty‐ seven (27) butterflies; forty‐ nine (49) bird species; and twentynine (29) 
fish species. The survey found two globally threatened species of mammal 
including the Fishing Cat (Prionailurus viverrinus) and the Northern Pig tailed 
Macaque (Macaca leonine). 

Figure 7.15 Forest types of Myanmar 

7.10 SOIL 

The high intensity rainfall of the monsoon suggests that water erosion of soils will 
be a significant risk, particularly on steeper slopes and cleared and disturbed soils 
with no protective vegetation of erosion prevention.  

7.10.1 Surface Soil Piling up 

Very little waste material is mined, with the majority or the overlying waste rock 
mined in previous years. Any of waste rock is hauled to ex-pit waste dumps 
located in the south of the pit. 
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7.11 WATER 

7.11.1 Site Visit Observations 

Based on information supplied by DELCO, the groundwater in the Project Area is 
located 100 ft. (30 m) below the surface. Sediment run-off from the mine, TSF, and 
waste rock dumps is carried by a local water course into the local river system. 
DELCO directs the majority of water from its operation through the TSF, allowing 
time for sediment to settle before it percolates through the ‘leaky wall’ of the TSF 
into the decant pond. Water from this pond is allowed to overflow into the local 
watercourse at present. 

The OPF does not use chemicals in processing ore, so that contamination of OPF 
water run-off is from sediment rather than chemicals. Additional sediment 
generated from the activities of artisanal miners panning for tin and tungsten in 
the local water course immediately downstream of the mine is currently 
uncontrolled, and contributes to sediment loads during the wet season, when the 
local watercourse is running.  

Use of local water for mine-site operations is offset by DELCO providing some of 
the domestic water supply for the Kanbauk village from its water supply system. 
Water captured in the dam system behind Kanbauk is funnelled through the 
HEPP, and whatever is not used in the OPF currently runs through the local 
watercourse into the river system. Capture of upstream run-off in the dams has 
the effect of reducing water run-off peaks in the wet season and increasing the 
time water is available. However, once DELCO commences water recycling, this 
additional run-off water will no longer be available.  

Mine affected water is treated via settling pond (the decant pond) and is 
discharged to the local waterway (Yine Ye stream), which drains to the Heinz 
basin, a mangrove fringed tidal estuary.  

7.11.2 Primary Baseline Surveys 

To inform surface water quality conditions occurring at and near Project Area, 
surface water quality monitoring was conducted at ten stations that are located: 

 Upstream of the mine (i.e. , Stations 4a&b – Dam Site Reservoir);

 Within the mine (i.e. Stations 3a&b – Tailing Pond, Stations 1a&b – Decant 
Pond); and, Downstream of the mine (i.e. Stations 2a&b – Yine Ye stream, 
Stations 5a&b – a dug well at Kanbauk Village).  

Water quality monitoring at these locations was conducted over the course of two 
days in April 2017. A map of the water quality monitoring station locations is 
shown in Figure 7.16. The water quality baseline data report is provided in 
Appendix 3. 
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Figure 7.16 Location of Water quality Monitoring Stations at and near the Project Area 

The water quality sampling parameters selected for monitoring were in line with 
the requirements of the National Environmental Quality (Emission) Guidelines 
(NEQEG) for the Mining Sector provided in Table 7.1. 

Table 7.1 Effluent levels of National Environmental Quality Emission Guidelines for 
Mining Sector – Construction Materials Extraction  

Parameter Unit Maximum Concentration 
Biological oxygen demand mg/l 30 

Chemical oxygen demand mg/l 125 

Oil and Grease mg/l 10 

pH S.Ua 6-9 

Total coliform bacteria 100 ml 400 

Total nitrogen mg/l 10 

Total Phosphorus mg/l 2 

Total suspended solids mg/l 50 
a Standard Unit 

During the monitoring survey, the collected water samples were analysed ‘in situ’ 
using equipment in the field (i.e. pH, temperature, salinity total dissolved solids 
and conductivity) or by off-site laboratory methods (pH, total suspended solid, 
ammonia nitrogen, nitrate nitrogen, total phosphorous, oil & grease, Biological 
Oxygen Demand (BOD), Chemical Oxygen Demand (COD)).  

Table 7.2 and Table 7.3 present the results of the water quality tests undertaken in 
the field and in the laboratory, respectively. Results which exceed the national 
guidelines are shown in red in the tables.  
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Table 7.2 Water Quality Monitoring Results for ‘In situ’ Parameters at 10 Monitoring 
Stations 

Points Name 
Coordinates Date/ 

Time 
p
H 

Temp 
Salt 

(ppm) 
TDS 

(ppm) 
Conductivi ty 

(ms/cm) N E 

1(a) 
Decant 
Pond 1(a) 

14 ̊ 35' 
03.64" 

98̊ 01' 
33.95" 

3.4.17 
(9:53 
AM) 

8.3 29.8 170 95 0.25 

1(b) 
Decant 
Pond 1(b) 

14 ̊ 35' 
05.31" 

98 ̊ 01' 
32.82" 

3.4.17 
(10:10 
AM) 

8.5 34.1 195 110 0.31 

2(a) 
Yine Ye 
Stream 
2(a) 

14 ̊ 35' 
37.55" 

98 ̊ 01' 
49.77" 

3.4.17 

(10:30 
AM) 

7 32.7 95 55 0.15 

2(b) 
Yine Ye 
Stream 
2(b) 

14 ̊ 35' 
39.09" 

98 ̊ 01' 
49.28" 

3.4.17 
(10:40 
AM) 

7.2 33.3 95 55 0.15 

3(a) 
Tailing 
Pond 3(a) 

14 ̊ 34' 
46.72" 

98̊ 01' 
34.01" 

3.4.17 
(11:10 
AM) 

8.2 32.4 410 235 0.64 

3(b) 
Tailing 
Pond 3(b) 

14 ̊ 34' 
51.53" 

98 ̊ 01' 
30.99" 

3.4.17 
(11:34 
AM) 

8.5 31.7 80 45 0.12 

4(a) 
Sinyat 
Dam 4(a) 

14 ̊ 34' 
20.61" 

98 ̊ 01' 
55.49" 

3.4.17 
(5:30 
PM) 

7 27.7 0 1 0.01 

4(b) 
Sinyat 
Dam 4(b) 

14 ̊ 34' 
21.16" 

98 ̊ 01' 
55.55" 

3.4.17 
(5:40 
PM) 

7.1 27.7 0 1 0.01 

5(a) 
Village 
well 5(a) 

14 ̊ 35' 
34.18" 

98 ̊ 01' 
40.81" 

4.4.17 
(8:58 
AM) 

6 25.3 95 50 0.13 

5(b) 
Village 
well 5(b) 

14 ̊ 35' 
34.60" 

98̊ 01' 
40.80" 

4.4.17 
(9:08 
AM) 

4.4 25.8 75 40 0.10 

Note: TDS is Total Dissolved Solids 
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Table 7.3 Water Quality Monitoring Results for Laboratory Analysed Parameters 

NO 
Test 

Parameter 
LOQ 

Result 

Unit Decant 
Pond 
1(a) 

Decant 
Pond 
1(b) 

Yine Ye 
Stream 

2(a) 

Yine Ye 
Stream 

2(b) 

Tailing 
Pond 
3(a) 

Tailing 
Pond 
3(b) 

Sinyat 
Dam 
4(a) 

Sinyat 
Dam 
4(b) 

Village 
well 
5(a) 

Village 
well 
5(b) 

1 pH - 7.60 7.75 7.28 7.26 8.13 7.74 6.97 6.68 6.20 8.13 mg/l 

2 
Total 

Suspended 
Solid 

20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 mg/l 

3 
Ammonia 
Nitrogen 

5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 mg/l 

4 
Nitrate 

Nitrogen 
0.05 0.210 0.146 0.090 0.082 0.116 0.097 0.123 0.108 2.293 0.116 mg/l 

5 
Total 

Phosphorus 
0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 mg/l 

6 
Oil and 
Grease 

5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 mg/l 

7 BOD 2 5 4 3 4 4 5 4 6 7 4 mg/l 

8 COD 10 98 94 97 95 141 137 69 59 144 141 mg/l 

9 
Total 

Coliforms 
>16 >16 >16 >16 >16 >16 >16 >16 >16 9.2 0* 

MPN/ 
100ml 

10 
Faecal 

Coliforms 
2.2 

The village well/5(b) is 0 and the ground tank/5(a) is 9.2 and 2.2 which are Total coliforms and Faecal coliform respectively. Therefore, it is assumed the well is relatively clean 
compared to the ground tank (which is for household use) the latter of which could be contaminated with either human faeces or animal faeces leading to increase E coli 
(Escherichia coli) that is a component of Total Coliforms. 
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The water quality results from the water monitoring event have provided a 
characterisation of water quality occurring at and near the Project Area during 
mining operations at the time of sampling in April 2017. The dataset can provide 
the basis for comparison for future monitoring results, if undertaken.  

The monitoring indicated that no water quality parameter values were found to 
exceed the NEQEG for the Mining Sector at the discharge point (Stations 1a&b) 
and in the stream downstream of the mine (Stations 2a&b) at the time of 
sampling.  

Within the tailing ponds (i.e. prior to discharge from the project site), the 
monitoring found that COD was the only parameter that exceeded the NEQEG 
for the Mining Sector. At Station 3a&b, COD was found at 141 & 137 mg/L, which 
exceeded 125 mg/L maximum guideline limit. COD is a measure of the amount of 
oxidisable organic and inorganic material in the water sample, with higher levels 
likely to result in depleted dissolved oxygen concentrations in a water body, and 
associated potential impacts to aquatic biota  

Similarly, the monitoring found COD was 144 & 141 mg/L at the dug well in 
Kanbauk village (Station 5a&b), which is higher than the 125 mg/L maximum 
guideline limit. The reason for this result is not known. At Station 5b, it was noted 
that ‘in situ’ measured pH was below (more acidic than) the guideline limit, 
though laboratory analysis found the sample to be within allowable range. The 
reason for the low pH measurement, which was not repeated by laboratory 
analysis, was not known..  

At the dam site reservoir (Station 4a&b), which is located upstream of the mine, it 
was found no water quality parameter values were found to exceed the NEQEG 
for the Mining Sector at the time of sampling.  

7.12 AIR 

7.12.1 Primary Baseline Surveys 

Ambient air quality data was collected in April 2017 at two monitoring stations. 
The air quality monitoring stations were located at the Delco project site and the 
nearby village of Kanbauk. Continuous monitoring of NO2, SO2, PM2.5 and PM10 
was undertaken over a 24-hour period at both locations to provide an indication 
of ambient air quality. 

Locations of air sampling stations are listed in Table 7.4 and shown in Figure 7.17, 
7.18 and 7.19. The baseline data report for this Project is described in Appendix 3.  

 Point 1 at the DELCO Project Area (near Sinyat Dam); and

 Point 2 at Kanbauk village which is north to the Project Area. 

Table 7.4 Air sampling locations for baseline survey, April, 2017 

Points Locations 
Coordinated 

Start Date End Date 
N E 

1 Delco Project Sitye 
14 ̊ 34' 
24.82" 

98̊ 01' 
39.43" 

2.4.2017 3.4.2017 

2 Kanbauk Village 
14̊ 35' 
37.35" 

98 ̊ 01' 
39.86" 

3.4.2017 4.4.2017 
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Figure 7.17 Ambient air quality monitoring areas at and around the project site 

Figure 7.18 Ambient air monitoring at point 1 
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Figure 7.19 Ambient air monitoring at point 2 

Table 7.5 and Table 7.6 present the findings of the air quality sampling monitored 
over a 24-hr period and the applicable national standards used for comparison for 
Location 1 and 2, respectively. Results which exceed the national guidelines are 
shown in red in the tables. 

The meteorology findings (temperature, relative humidity, wind speed, and wind 
direction) during the monitoring are also presented in Table 7.5. 

Table 7.5 Ambient Air Monitoring at Delco Project Site 

Parameters 

Concentration 

(24hr average) except some Gases 
(NO2, CO and O3)* 

National Environmental Quality 
(Emissions) Guideline 

PM10 61a(17b-441c) µg/m3 50 µg/m3 

PM 2.5 137a(1b-417c) µg/m3 25 µg/m3 

NO2* 44a(22b-80c)ppb/83µg/m3(24 hr) 40 µg/m3 (annual) / 

55.64 ppb/105 µg/m3 (one hr) *200 µg/m3 (one hour)

SO2 41a(1b-309c)ppb/107.42µg/m3 20 µg/m3 
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Parameters 

Concentration 

(24hr average) except some Gases 
(NO2, CO and O3)* 

National Environmental Quality 
(Emissions) Guideline 

Meteorology 

T (Degree C) 35a(1b-52c) 

RH 56a(1b-75c) 

Wind Speed (kph) 1.28a(0b-17.4c) 

Wind Direction (Degree from North) 183 (S) 

Remark 

Heavy rain for 2hrs (between 3-5pm) and windy during monitoring. Haul Trucks 
(approximately average 15 cars/hr) were running up and down around the monitoring site 
till 8:00 pm. 

a. Average b Min cMax, NO2 1 ppb = 1.88 µg/m3, SO2 1 ppb = 2.62 μg/m3 

The general equation is: μg/m3 = (ppb)*(12.187)*(M) / (273.15 + °C) where M is the molecular 
weight of the gaseous pollutant. An atmospheric pressure of 1 atmosphere is assumed. (WHO), 
* (one hr average) 

Table 7.6 Ambient Air Monitoring at Kanbauk village 

Parameters 

Concentration 

(24hr average) except some Gases 
(NO2, CO and O3)* 

National Environmental 
Quality (Emissions) 

Guideline 

PM10 55.14a(6b-566c) µg/m3 50 µg/m3 

PM 2.5 77.02a(1b-584c) µg/m3 25 µg/m3 

NO2* 
40a(10b-105c)ppb/75.2µg/m3(24 hr) 
* 53.64 ppb/101 µg/m3 (one hr)

40 µg/m3 (annual) / * 200 
µg/m3 (one hour) 

SO2 15.27a(1b-125c)ppb/40µg/m3 20 µg/m3 

Meteorology 

T (Degree C) 33a(1b-42c) 

Wind Speed (kph) 0.34a(0b-10.7c) 

Wind Direction (Degree from North) 169 (S) 

Remark 

No specific activities apart from cycles and 4 wheel drives passing by during monitoring 

a. Average b Min cMax, NO2 1 ppb = 1.88 µg/m3, SO2 1 ppb = 2.62 μg/m3 * (one hr average) 

The general equation is: μg/m3 = (ppb)*(12.187)*(M) / (273.15 + °C) where M is the 
molecularweight of the gaseous pollutant. An atmospheric pressure of 1 atmosphere is 
assumed (WHO) 

The monitoring data needs to be interpreted for comparison to the NEQEG which 
includes both short term (10-minute, 1-hour, and 24-hour) and long term (annual) 
standards. The United Kingdom Department for Environment, Food and Rural 
Affairs (DEFRA) suggests that long term background concentrations can be 
implied by dividing the short term concentration by a factor of two. Using the 
monitored 24-hour average concentration as a basis, this conversion has been 
undertaken to provide an indicative long term background concentration for 
comparison to the NEQEG annual air quality standards. For comparison to the 
10-minute average air quality standard the power law formula to convert from the 
24-hour to a 10- minute concentration has been applied to indicate potential 
exceedances of the standard. It should be noted that emissions from the Project 
are limited to generators, vehicle emissions and dust and likely to cause 
significant increases in this parameters. As such, the ambient air emissions do not 
meet the NEQEG at present.  
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The monitoring data at the Project Area indicates that, with the exception of the 
NO2 1-hour and SO2 10-minute averaging periods, the air quality standards are 
exceeded.  

The principal sources of emissions to the atmosphere in the vicinity of the Project 
Site are likely to be from agricultural open-air burning, wood burning for 
domestic purposes (i.e. heating and cooking), the operation of the OPF, and 
exhaust emissions from road transportation. Elevated ambient concentrations 
may be compounded by onsite project activities including but not limited to 
power generation, vehicle exhausts, material transfer, mining activities and 
vehicle movements over unpaved surfaces.  

The monitoring data at Kanbauk Village indicates that, with the exception of the 
NO2 1-hour, NO2 annual and SO2 10-minute averaging periods, the NEQEG are 
exceeded. It should be noted that emissions from the Project are limited to 
generators, vehicle emissions and dust and likely to cause significant increases in 
this parameters. As such, the ambient air emissions do not meet the NEQEG at 
present.  

The principal sources of emissions to the atmosphere in the vicinity of Kanbauk 
village are likely to be from agricultural open-air burning, wood burning for 
domestic purposes (i.e. heating and cooking), and exhaust emissions from road 
transportation. 

7.13 NOISE 

7.13.1 Primary Baseline Surveys 

The ambient noise level monitoring was carried out continuously for 24hr along at 
the same locations as the air monitoring. Table 7.7 present the NEQEG limits for 
daytime and night-time noise limits for both residential (village) and industrial 
(Project Area).  

Table 7.7 Emission Guidelines Noise levels of National Environmental Quality Table 

Receptor 

One Hour LAeq (dBA)a 
Daytime  
07:00 - 22:00 
(10:00 - 22:00 for Public holidays) 

Nighttime  
22:00 - 07:00 
(22:00 - 10:00 for Public holidays) 

Residential, 
institutional, 
educational 

55 45 

Industria, 
commercial 

70 70 

Locations of noise sampling stations are listed in Table 7.8 and Figure 7.20 

 Point 1 at the Delco Project Site; and 
 Point 2 at Kanbauk Village (equipment at the site is shown in Figure 7.21). 

The baseline data report for this Project is described in Appendix 3. 
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Table 7.8 Noise Sampling Locations for Baseline Survey, April, 2017 

Point Locations 
Coordinates 

Start Date End Date 
N E 

1 Delco Project Site 14 ̊ 34' 24.82" 98̊ 01' 39.43" 2.4.2017 3.4.2017 

2 Kanbauk village 14̊ 35' 37.35" 98 ̊ 01' 39.86" 3.4.2017 4.4.2017 

Figure 7.20 Location map of Noise Monitoring Locations 

Table 7.9 presents the findings of hourly A-weighted equivalent continuous sound 
pressure levels monitored over a 24-hr period and applicable standards used for 
comparison. The whole day average level, daytime level and night- time level are 
68dB, 68dB and 69dB, respectively.  

Table 7.9 The 24hr average noise level of Location 1 Delco Project Site 

a. Average, b Standard Error, c Median, d Min, e Max

The noise level at the Point 1 is mainly from the OPF, Project vehicles (bulldozer, 
haul truck, mass excavator and water truck) and surrounding activities including 
human and environment (rain and wind etc.).  

Area 
Whole Day 
Noise Level 

(dB) 

Daytime 
Noise Level 

(dB) 

NEQEG 
(Daytime) 

(dB(A)) 

Night-time 
Noise 

Level (dB) 

NEQEG 
(Night-time) 

(dB(A) 

Delco Project Site 68a±0.01b 

68c(56d-93e) 
68a±0.02b 
69c(55d-92e) 

70 69a±0.003b 

69c(67d-72e) 
70 
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Figure 7.21 Noise monitoring at point 2 (Kanbauk village) 

Table 7. 10 presents the findings of hourly A-weighted equivalent continuous 
sound pressure levels monitored over a 24-hr period at Location 2 and applicable 
standards used for comparison. The values that exceed the NEQEG are shown in 
red.  

Table 7.10 The 24hr average noise level of Location 2 (Kanbauk Village) 

Area 
Whole Day 
Noise Level 

(dB) 

Daytime Noise 
Level (dB) 

NEQEG 
(Daytime) 

(dB(A)) 

Night-time 
Noise Level 

(dB 

NEQEG 
(Night- time) 

(dB(A)) 
Kanbauk 
village 

53a±0.05b 

54c(38d-117e) 
51a±0.08b 

58c(39d-116e) 
55 

56a±0.08b 
58c(38d-100e) 

45 

a Average, b Standard Error, c Median d Min, e Max 

The level of noise at Kanbauk village is mainly from vehicles (motorcycles, cars), 
and surrounding activities including human activities and environment (rain and 
wind etc.).  

The night-time levels exceeded the NEQEG. The night time noise in Kanbauk 
Village was slightly higher than the day time noise level. This could be due to the 
main road which is a busy route connecting with Dawei and Yebyu. 
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7.14 SOCIO-ECONOMICS 

7.14.1 Overview of Myanmar 

Myanmar is divided into twenty-one (21) main administrative subdivisions, 
which include:  

 Seven states; 
 Seven regions (Note that regions were previously referred to as 

“divisions”, prior to August 2010); 
 Five self-administered zones; 
 One self-administered division; and 

 One union territory. 

The administrative subdivisions are detailed in Table 7.11. 

Table 7.11 Administrative Regions of Myanmar, 2014 (Myanmar Population and Household 
Census, 2015)  

Name Capital Population Area 

Ayeyarwady Region Pathein 6,663,000 35,138 

Bago Region Bago 5,099,000 39,404 

Chin State Hakha 480,000 36,019 

Kachin State Myitkyina 1,270,000 89,041 

Kayah State Loikaw 259,000 11,670 

Kayin State Pa-an 1,431,377 30,383 

Magway Region Magwe 4,464,000 44,819 

Mandalay Region Mandalay 7,627,000 37,021 

Mon State Mawlamyaing 2,466,000 12,155 

Rakhine State Sittwe 2,744,000 36,780 

Sagaing Region Sagaing 5,300,000 93,527 

Shan State Taunggyi 4,851,000 155,801 

Tanintharyi Region Dawei 1,356,000 43,328 

Yangon Region Yangon 5,560,000 10,170 

Naypyidaw Union Territory Naypyidaw 925,000 - 

Danu Self-Administered Zone Pindaya N/A N/A 

Kokang Self-Administered Zone Laukkai N/A N/A 

Naga Self-Administered Zone Lahe N/A N/A 

Pa-O Self-Administered Zone Hopong N/A N/A 

Pa Laung Self-Administered Zone Namhsan N/A N/A 

Wa Self-Administered Division Hopang N/A N/A 

The 2014 census shows that Myanmar had a total population of 51,486,253 
persons as of 29 March 2014. Of these, 24,824,586 were males and 26,661,667 were 
females. 

The total population for Tanintharyi Region as of 29 March 2014 was 1,408,401 
persons. Of these, 700,619 were males and 707,782 were females. The total 
population of Tanintharyi Region represents 2.7 percent of the total population of 
Myanmar (The 2014 Myanmar Census). 
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There are up to 135 ethnic groups in Myanmar and the major ethnic groups are 
Bamar (68%), Tibeto-Burman (18%), Sino-Thai (8%), Mon-Khmer (5%) and others 
(2%). In 2009, the human Poverty Index was 20.4 which is 77 out of 135 countries. 
About 25.6% of the population lived below the poverty line in 2010 and had no 
means to support their basic subsistence. Life expectancy is low at an average of 
65 years old, the infant mortality rate is 50 per 1,000 live births, the under-five 
mortality rate is 66 per 1,000 live births and maternal mortality is 200 per 100,000 
live births. All three latter indicators are the highest in the Mekong sub-region.  

7.14.2 Demographics and Population 

The Project Area is within Kanbauk Village Group, approximately 65 km north of 
Dawei, within Yebyu Township, Dawei District of Myanmar, and approximately 
300km southeast of Yangon. There are twelve wards in the Kanbauk Village 
Group. The population of these wards in Kanbauk is approximately 19,952 people 
(Table 7.12). Other ethnic groups in the Kanbauk are: Kayin, Burma and Mon. The 
majority of people are Buddhist and other religions are Muslim, Hindu, and 
Christian. Approximately, 4,344 households are located in those wards. 

In terms of the villages located in the Project area, the nearest village is Kanbauk 
and in terms of ethnicity, language and religion, reflect the broader Myanmar 
population – i.e. are Buddhist Burmans that speak Myanmar, but Kanbauk also 
houses, a Charge, a Hindu temple and a Mosque.  

Table 7.12 Population of the Wards of Kanbauk Group 

No. Name of Ward HH Male Female Total 
1 Bogyoke 110 209 311 520 

2 Mya Thida 210 473 538 1011 

3 Kahing Thazin 170 210 300 510 

4 Thiri Mingalar 398 512 861 1673 

5 Macgin 201 451 437 888 

6 Hlegone (1) 199 349 322 671 

7 Hlegone (2) 210 508 599 1107 

8 Mi Kaung Eain 116 230 370 600 

9 Htan Ta Pin 150 320 530 580 

10 Set Kone 178 456 480 936 

11 Gangawtaung 230 580 630 1210 

12 (11) Ward 2,172 4,598 5,678 9,973 

Total 4,344 9,196 10,756 19,952 

7.14.3 Livelihood 

The information presented in this Section was gathered through a desktop review 
of publicly available sources and supported by primary data collected during a 
site visit in October 2016 and consultation in April 2017. Primary socio-economic 
data was collected through key informant interview to village leaders which have 
been administered in Kanbauk village which is located approximately around 3 
km north east of the Project Site. The data collected from social survey is shown in 
Appendix 4.  
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Farming 

The agricultural sector is the source of livelihood in the Study Area. Some people 
are self-employed (i.e. produce crops on their own land), while others earn money 
as day labourers. The average income per year of Kanbauk villagers is about 
3,700,000 Kyat. The crops cultivated in Yebyu Township are paddy, sesame, and 
corn. In addition, rubber, oil palm, betel and coconut are cultivated as long term 
plantation. The main cash crops are rubber, betel, palm, cashew, jack fruit, 
rambutan, cane and durian. Other crops are pineapple and pepper. Cashew and 
betel nuts are sold at Dawei Market.  

Both men and women are actively involved in crop production in the Project area 
villages – either running their household crop production activities or taking up 
roles as day labourers. For day labourers, men tend to earn more (on average 1000 
kyats more) per day when compared to women. 

Livestock 

People in Yebyu Township raise a variety of livestock, including pig, goat, duck, 
buffalo, sheep and poultry. In Kanbauk, the most commonly raised livestock is 
duck and chicken. More Kanbauk households are involved in crop production, 
than livestock rearing.  

The livestock are reared for personal consumption and in some occasions, sold to 
the market. Both men and women are involved in the rearing of livestock. 

Forestry 

According to the land Record Department, the majority of the Yebyu Township is 
covered by forest land with 527,883 acres of forest reserve. Gurjan, Karen wood, 
dropping fig, Shiral, Dog fruit, Kalod, Burmese ironwood are the most common 
tree species.  

Many households collect firewood from nearby forested areas for cooking. 

Fisheries 

Even though fishing is popular in some villages in the Region, it is generally not 
the primary livelihood in Kanbauk; given the distance from the coean and main 
river tributaries. 

Industry 

Although the majority of people are involved in the agricultural sector, a small 
number of people own and operate businesses. This includes a range of shops – 
like restaurants, sewing, hair dressing and beauty salon. 

7.14.4 Health 

Malaria is considered to be one of the main health issues. The issue is 
compounded by the increasing presence of the multi-drug resistant form of 
malaria, which is now widespread along much of the Myanmar-Thailand border. 
Other vector borne diseases common in Myanmar include dengue fever and 
Chikungunya virus, which are spread by two species of day-time feeding 
mosquitoes - Aedes aegypti and Aedes albopictus. Leading causes of morbidity 
appear to be hypertension, diabetes, acute respiratory infection, stroke and 
common fever linked to influenza are observed as most occurring diseases. 
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7.14.5 Infrastructure and Utilities. 

Access to Water and Sanitation 

Ground water is the main source of drinking water along with stored water from 
streams. Water from the Yine Ye stream is also used by villagers from  

Kanbauk for domestic use but not as drinking water. The quality of well water in 
that area is relatively good quality from consultation with villagers. Spring water 
is not as good and rain water is poor as the roofs are dirty through which the 
water is collected. Well water is widely used for domestic use and agriculture 
purpose. Sources of water in Yebyu Township (where Kanbauk is located) are 
provided in Table 7.13 (from 2015 Myanmar census).  

Filtering and boiling is used to purify water from wells in Kanbauk. Water is 
available all year round but becomes scarce during the dry season particularly 
water from the Yine Ye stream. 

In general, houses use pour flush latrines or dry pit latrines. Wastewater is 
discharged into the ground or into open streams without treatment.  

Healthcare Facilities 

Kanbauk does not have its own health care facility. In terms of health facility, 
there is a sixteen-bed hospital where a medical officer is assigned, one rural health 
centre and a few private clinics. Yebyu General Hospital is used for more major 
health issues and is located 2 hours away from Kanbauk. There is no plan to 
improve access to healthcare services in the area.  

Child birth usually takes place at home with the assistance of the nurse. 
Vaccinations are provided at birth and approximately 90% of newborns are 
vaccinated.  

Education 

There is one basic education primary school, two post primary schools and one 
high school in Kanbauk. In most instances, villagers obtain a primary school 
education, while some continue on to middle school and/ or high school. A small 
number of villagers have obtained a university education.  

Waste Management 

In terms of waste in the Study Area, wastewater is largely directed back into the 
ground or into the nearest stream. Solid waste disposal is the responsibility of 
each household and is usually burnt on the house compound. Specific disposal 
areas exist in Kanbauk including a waste dump site and DELCO organised daily 
collective system. 

Electricity and Energy 

Most of the households in the Study Area have access to the electricity with 
almost half having access to a 24 hour service. Electricity shortages occur 
frequently in the summer months. Sources of electricity in Yebyu Township 
(where Kanbauk is located) are provided in Table 7.13 (from 2015 Myanmar 
census).  

For domestic energy in Kanbauk, most of the households use gas and charcoal. 
People can purchase gas and charcoal in Kanbauk village.  
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Table 7.13 Lighting and Water Sources in Yebyu Township 

Source of lighting 

Township 
Name 

Total Electricity Kerosene Candle Battery 
Generator 
(private) 

Water 
mill 

(private) 

Solar 
system/energy 

Other Remark 

Yebyu 

22,073 835 5,160 5,881 162 8,564 107 1,285 79 

Source of drinking water 

Total 
Tap 

water/ 
Piped 

Tube well, 
borehole 

Protected 
well/ 
Spring 

Unprotected 
well/Spring 

Pool/ 
Pond/ 
Lake 

River/ 
stream/ 

canal 

Waterfall/ 
Rain water 

Bottled 
water/ 
Water 

purifier 

Tanker/ 
Truck 

Other 

22,073 727 224 9,310 7,461 159 256 2,565 577 8 786 

Source of non-drinking water 

Total 
Tap 

water/ 
Piped 

Tube well, 
borehole 

Protected 
well/ 
Spring 

Unprotected 
well/Spring 

Pool/ 
Pond/ 
Lake 

River/ 
stream/ 

canal 

Waterfall/ 
Rain water 

Bottled 
water/ 
Water 

purifier 

Tanker/ 
Truck 

Other 

22,073 1,048 225 9,189 7,468 159 296 2,854 10 23 801 

Source: The 2014 Myanmar Population and Housing Census (2015) 
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Transportation  

Within the Project Area the main transportation is motorbike and there are shuttle 
buses to other villages and to Dawei. 

7.14.6 Cultural Heritage 

There are a number of pagodas and monasteries in the Project Area. There is also 
a Mosque, a Hindu temple and a Church in Kanbauk. One of the monastery’s in 
Kanbauk is shown in Figure 7.22.  

Figure 7.22 Living Cultural heritage of Villages within the Study Area 
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8 SUMMARY OF IMPACTS AND MITIGATION MEASURES 

8.1 METHODOLOGY 

It included three parts as 1) secondary data collection through desk research and 
interview with key stakeholders; 2) primary data collection through field 
measurement, field analysis, laboratory analysis, HHs interviews and key 
informants interview; and 3) public consultation meeting before field work and 
after field work with necessary data analysis. 

Throughout the onsite physical examination, photo taking, counting the flora and 
fauna, meeting with stakeholders, key informant interview were made. Data 
collection will be made through semi-structured interview with local authority, 
government officials as well as HH interview survey. 

8.2 AIR QUALITY 

Impact: 

Disturbance to air quality can arise from the use of the access roads on site and 
emissions from vehicles and processing equipment. This is more of an issue 
during the dry season when there is no rain and vehicles using the mud access 
roads generate dust emissions. Operational activities that may affect the air 
quality of offsite sensitive receptors for dust include; 

 Vehicle use of the access roads on site;

 Moving material (excavators, scrapers);

 Topsoil stripping;

 Road grading;

 Stacking and reclaiming from stockpiles;

 Conveyors, loading and crushing at the OPF;

 Wind erosion from stockpiles, tailings storage facilities or exposed areas.

Impact Description: 

Potential impacts caused by operational dust could be: 

 Increased dust affecting the air quality amenity at sensitive receptors; and

 Increased dust affecting the health at sensitive receptors.

Machinery, vehicles and energy generator devices can generate gas emissions to 
the atmosphere. Significant impacts are not likely due to the low rate emitted and 
low charge of pollutants. 

Dust from the access roads during the dry season can impact local flora and fauna 
and the workforce. Significant impacts are not likely due to the daily water 
spraying at the access road. 

Significant impacts of dust generated from ore processing (crushing and grinding 
large size of crude ore) are not likely because the crushing process was 
combination water spraying during the crushing process which control no dust 
generation as well as use only water and vibration screen to separate the 
concentrates. 
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Mitigation measure: 

 Low speed for vehicles (max speed of 30 km/h) on Project Site as well as
through Kanbauk village

 Air Emissions in line with National Environmental Quality (Emissions)
Guidelines (NEQEG)

 Replantation program for open bare soil areas

 A dust management plan will be prepared and implemented.

 Water will be sprayed on roads to control dust.

 Engine maintenance as recommended by manufacturer.

8.3 WATER QUALITY 

Impact: 

During operations, there is the potential for changes in surface water and river 
water quality. The tailing from the mine is processed in the OPF and the 
remainder is emptied into the tailing pond which eventually leads to the decant 
pond. From here, there is a small stream which leads onto the Yine Ye stream. 
Within the Decant Pond, heavy particles/sedimentation sinks to the bottom and 
the remaining water is led out to the Yine Ye stream. 

The operational activities that may affect surface water include; 

 Constructing landforms that change the catchment hydrology;

 Operating dams associated with the site water management system;

 Waste water from onsite accommodation and office facilities;

 Water discharges to the Yine Ye stream from the Decant Pond;

 Clearing land for operational purposes; and

 Storage of mine tailings.

Impact Description: 

Potential surface water impacts include the following: 

 Contamination of rainfall runoff with sediments from exposed areas and
stockpiles. Significant impacts are not likely due to the water flow to Tailings
Pond through drainage channel.

 Contamination of the local Yine Ye stream with waste water and water from
the Decant Pond. Significant impacts are not likely from waste water from
decant pond due to the three steps silting at Tailings Ponds for waste water
from OPF, sanitary water generated from rest rooms was collected at septic
tank and discharged clear water after sedimentation of sewage at septic tank
and water flow through settling pond with simple turbid water treatment
system.

 Changed water flow paths. Significant impacts are not likely because final
water flow headed to local Yine Ye stream

 Erosion. Significant impacts are not likely due to proper drainage channel for
water flow was constructed as well as regular check and maintenance for
stock pile of overburden (removal top soil) and crude ore.

 Reduced water flows entering the local drainage systems due to capture of
rainfall in dams and pits. Significant impacts are not likely because no water
usage from local drainage system.

 Contaminated groundwater entering surface water systems. Significant
impacts are not likely because no chemical usage in Ore Processing.
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Mitigation Measure 

 Regular water quality check for over flow from last Tailings Pond.

 Septic tank was constructed for sedimentation of sewage and waste from
sanitary water.

 Settling ponds or simple turbid water treatment will be installed as necessary

 Regular inspection and necessary maintenance for drainage channel.

 Regular inspection and necessary maintenance for position of stock piles for
overburden (removal top soil) and crude ore.

8.4 NOISE AND VIBRATION 

Impact: 

Increases in ambient sound and generation of sound from processing machines 
and road clearance machinery. The main mine pit and OPF facilities are located to 
the south of the Kanbauk village. The noise from the OPF, which operates 25 
hours per day, cannot be heard from the neighbouring village. 

During operation, blasting is used in the mine pit and sometimes on access roads 
which can cause disturbance to local fauna.  

Operations that generate noise include: 

 Vehicle and truck operations;

 Earthmoving equipment operation;

 Material handling equipment and operations;

 Mining equipment operation;

 OPF operation; and

 Surface blasting.

Impact Description: 

The Project activities will generate sound levels at low frequencies for a 
continuous period in a specific area. This also applies also for road and land 
clearance activities. 

No impacts in day time because average noise levels monitored over a 24-hr 
period in project area (68 dB) and Kanbauk village (53 dB) are lower than 70 dB 
(noise level for industrial area) and 55 dB (noise level of residual area)  

Significant impacts are not likely in night time because average noise levels 
monitored over a 24-hr period in project area (68 dB) and Kanbauk village (56 dB) 
are lower than 70 dB (noise level for industrial area) and higher than 45 dB (noise 
level of residual area). It was noted that noise level mainly captured from vehicles 
(motorcycles, cars), and surrounding activities including human activities and 
environment (rain and wind etc). 

Significant impacts are not likely for blasting because blasting was made where 
necessary and only daytime. Prepare the free face as much as before applying the 
delay blasting method to reduce noise and vibration. 

Mitigation Measure: 

 Maintenance of machinery as recommended by manufacturer;

 Project activities will keep as much distance as possible from villages;

 Regular monitoring for Noise Emissions; and
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 Blasting Management Procedures will be prepared and implemented. (See
detail in Annex;)

8.5 WASTE MANAGEMENT 

Impact: 

Generation of wastes from Project activities and workforce on site. There is a 
waste dumping facility on site for old tyres. There is no municipal waste 
collection and solid wastes are generally sent to a local landfill. Dry waste in 
incinerated on site.  

The types of wastes generated are: 

 Regulated waste (hydrocarbon waste, batteries, tyres, chemistry, etc.) from
workshop and laboratory activities;

 General waste (benign construction waste, wood, food scraps, un-recyclable
plastics, etc.);

 Recyclable general waste (paper, cans, glass, plastics, cardboard);

 Recyclable scrap metal;

 Liquid waste (sewerage, etc.);

 Waste rock (created from mine operations); and

 Tailings (from the OPF).

Impact Description: 

Significant impacts  caused by waste: 

 contamination of land, air and water through the improper management of
waste. are not likely because project developed and applied the waste
management plan which included 1) define the separate waste collection
point and storage, 2) recycling of waste, 3) identified the waste dump site and
4) coordinate with local municipal to follow their guideline.

Mitigation Measure: 

 Development and implementation of Waste Management Plan.

 Classification of waste according to its type, appropriate storage and correct
final disposal.

 Proper waste management and disposal procedure shall be established and
followed. Food and bio degradable waste generated during operation will be
properly disposed of in a small pit and buried.

 All non-biodegradable waste such as plastic bottle, empty cans and metal
shall be collected in designated dust bin and then brought back to company.
Disposal of waste in the Project Area is strictly prohibited.

 Improvement of septic tank system (which currently leads to groundwater
contamination).

 New waste dumping site being created in location of old British Pit.

8.6 WATER USE 

Impact: 

The operation of the mine is governed by the water resources available from the 
local Sinyat Dam. The HEPP and OPF facilities can only operate when there is 
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available water. Sometimes the OPF can only operate for 3 months in the dry 
season due to limited water supply. 

The Kanbauk village also uses water from the Sinyat Dam. The majority of the 
water from the Sinyat Dam is used for the mine, and some overflow goes into the 
village water supply via the Yine Ye stream. Villagers have their own wells in the 
village which they use to get water in the dry season. 

Impact Description: 

Potential impacts include: 

 Limitation of operations of the OPF and HEPP. Significant impact on 
operation not likely because water control system (recycling of process water 
to reuse) in processing can cover operation throughout the raining season. 

 Limitation of water supply to the local Kanbauk area. Significant impact not 
likely because Kanbauk village didn’t need water from Yine Ye stream for 
their local consumption.  

Mitigation Measure: 

 Recycle the water from the open mine pit to use for processing at the OPF

 Expand the Sinyat dam to increase the storage capacity.

 Quality of discharges of waste water from industrial and human activities will
be inspect regularly.

8.7 LAND FORM AND TOPOGRAPHY 

Impact: 

The mining includes both open digging and blasting of the mine pit. There are 
also local artisanal mining conducted in Yine Ye stream on site. The site is an open 
pit mine which does not have reinforced edges and some slope erosion was 
evident on mine wall. 

Impact Description 

Landslides and soil erosion from mining operations leading to de-stabilization of 
the surrounding hill side. Significant impact on mining operation not likely 
because crude ore excavation was conducted with contour strip bench method for 
safety as well as regular inspection of pit situation and quick action of 
maintenance if necessary. 

Significant impact on erosion of banking of decant ponds, tailing ponds not likely 
because embankment of ponds are constructed with design calculation made by 
Irrigation Engineer as well as regular inspection on embankment situation and 
quick action of maintenance if necessary. 

Mitigation Measure 

 Ensure protection / banking of decant ponds, tailing ponds and access roads
to avoid landslides.

 Mining activities will be restricted to work areas that will be clearly
demarcated
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 Consult with local authorities and land holders to obtain permission for access
in advance of the start of activities.

 Obtain an approved Land Clearance Permit.

 Reinstatement of ground when any construction complete.

8.8 OCCUPATIONAL HEALTH AND SAFETY 

Impact: 

The mine site has a number of large machinery (such as diggers) in the open pit 
and around the edge of the tailing pond as well as large machinery within the 
OPF. 

Driving within the mine site is undertaken on dirt roads so there can be traffic 
accidents. 

Impact Description: 

Potential impacts include: 

 Injury of the workforce in the OPF. Significant of impact not likely because 
safety rule and regulation was defined and provide PPE as well as strict 
instruction for all staffs/worker to follow the safety regulation.  

 Traffic incidents on site. Significant impact not likely because strict instruction 
for speed limit for traffic. 

Mitigation Measure: 

 Develop, approve and disseminate the facilities, policies that detail the
company/ factory’s philosophy in the health and safety management
systems;

 Arrange yearly regular medical checkup for staffs and workers

 Ear plugs and other personal protective equipment to be used by OPF
workers.

 Create pathways between buildings that are safe to walk on (non-slip floor
and free of obstacles).

 Noise barriers for explosives.

 Provide emergency health care facilities like first-aid kits in accessible areas

 Provide first-aid trainings among staffs

8.9 CULTURAL HERITAGE 

Impact 

No distribution of cultural heritages in the surrounding area. But open pit mining 
may found unexpected cultural heritage at underground 

Impact Description; 

Intrusive activities can affect cultural heritage artefacts. 

Mitigation Measure 

 Archaeological Management Plan will be prepared and implemented.

 All workers will receive Archaeological Management Plan training.
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8.10 BIODIVERSITY 

Impact: 

Potential impacts on flora and fauna in the Project Area and surrounding forest 
from 

 Noise emissions

 Air quality and dust emissions

 Use of natural resources

Impact Description: 

Flora and fauna near the Project Area could be disturbed by noise emissions from 
the OPF. Significant of impact not likely because average noise levels monitored 
over a 24-hr period in project area (68 dB) and Kanbauk village (53 dB) are lower 
than 70 dB (noise level for industrial area) and 55 dB (noise level of residual area) 
as well as blasting was made where necessary and only daytime. Prepare the free 
face as much as before applying the delay blasting method to reduce noise and 
vibration  

Dust generation from vehicles using access roads could lead to smothering of 
plant life. Significant impacts are not likely because control measure of dust 
generation like daily water spraying at the access road, combination water 
spraying during the crushing process and use only water and vibration screen to 
separate the concentrates. 

Significant impact for wildlife especially for Tiger conservation because the 
project area located approximate 100 miles away from protected area as well as 
project coordinated with Forest Department for improving forestry management 
in surrounding area as well as coordinated with organization which conducting 
for wildlife conservation to improving public awareness of the importance of tiger 
conservation to increase support from local people. 

Mitigation Measure 

 Evaluation of new access roads to avoid intrusion into forest areas.

 Workers will access mining areas on foot as far as practical

 Replantation (plan to cultivate > 1,000 plants) to strengthen against erosion.

 No employees will be allowed to collect, hunt or fish from natural resources.
Also the commerce of species is prohibited.

 Training to drivers about driving safety rules.

 Installation of signals of:
o Speed limit.
o Presence of animals.
o Animal crossings.
o No hunting.

 Coordinate with Forest Department for improving forestry management in surrounding
area

 Coordinate with organization which conducting for wildlife conservation to improving
public awareness of the importance of tiger conservation to increase support from local
people
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8.11 FLOODING AND LANDSLIDES 

Impact 

During the rainy season, the open pit, tailing pond and decant pond collect rain 
water. Water is also collected here through run off from the surrounding 
mountains. 

Impact Description 

Flooding can lead to impacts to the mine site and local village which is situated 
downhill from the mine site. Unexpected heavy rain may cause flooding from 
dam and ponds. Which storage capacity of dam and ponds are calculated with 
annual rainfall, catchment area and water used from ore processing. Impact will 
be minimal, because regular inspection and necessary maintenance for drainage 
channel which connected to Yine Ye stream.  

Flooding can also lead to landslides in the surrounding areas. Significant impact 
not likely because embankment of ponds and dam are design for storage capacity 
as well as regular inspection and immediate action for necessary maintenance. 
Also stop working at pit area during raining season.   

Mitigation Measure 

 Ensure protection / banking of decant ponds, tailing ponds and access roads
to avoid landslides.

 Mining activities will be restricted to work areas that will be clearly
demarcated

 Consult with local authorities and land holders to obtain permission for access
in advance of the start of activities.

 Obtain an approved Land Clearance Permit.

 Reinstatement of ground when any construction complete.

 Develop emergency evacuation plan for flooding and land slide situation.

8.12 OIL AND FUEL SPILLS 

Impact: 

Within the OPF, oil and lubricants are used on the machinery and can run off into 
the tailing pond and onto the decant pond. Fuel for machinery is kept onsite in 
facilities. 

Impact Description 

Potential impacts include: 

 Decrease in water quality in the Yine Ye stream;

 Contamination of groundwater and surface water; and

 Fatality of local flora and fauna.

Mitigation Measure 

 Solid waste not stored near water courses.

 Oil Spill Plan / Procedure to be prepared. Control and limit and oil spills as
part of accidental events and spill control within Health and Safety
Management Plan.
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8.13 FIRE HAZARD 

Impact 

Fire hazard is being highlighted as one of the highest attention issues in terms of 
human resource value rather than property loss, and environmental pollution. 
Negligence may cause fired. 

Impact Description 

Significant impact not likely because DELCO will be installed specified number of 
fire extinguisher and facility advised by Fire Fighting Department and developed 
the fire evacuation plan. 

Mitigation Measure 

To prevent the fire hazard, management strictly follow the requirement advised 
by Firefighting Department. In addition to that, mockup activities for fire 
evacuation also plan to conduct accordingly. 

 To install necessary firefighting facilities with technical advise and regulations 
ot the Firefighting Department 

 Develop a fire evacuation plan 

 Conduct fire drill through the fire evacuation plan regularly 

Potential impacts are provided in Table 8.1. It is concluded that it is unlikely that 
there will be any significant impacts from this Project provided that all the 
mitigation measures shown below are adopted.  

ENVIRONMENTAL RESOURCE MANAGEMENT 
KANBAUK MINING EMP 

DELCO 

8-9 



Table 8.1 Summary of the Key Potential Impacts and Proposed Mitigation Measures from the Project 

Parameter Impact Impact Description Proposed Mitigation 

Planned Activities 
Air Quality Disturbance to air quality can arise from the 

use of the access roads on site and emissions 
from vehicles and processing equipment. 
This is more of an issue during the dry 
season when there is no rain and vehicles 
using the mud access roads generate dust 
emissions. Operational activities that may 
affect the air quality of offsite sensitive 
receptors for dust include; 

- Vehicle use of the access roads on site; 

- Moving material (excavators, scrapers); 

- Topsoil stripping; 

- Road grading; 

- Stacking and reclaiming from stockpiles; 

- Conveyors, loading and crushing at the 
OPF; 

- Wind erosion from stockpiles, tailings 

storage facilities or exposed areas. 

Potential impacts caused by operational dust 
could be: 

- Increased dust affecting the air quality 

amenity at sensitive receptors; and 

- Increased dust affecting the health at 

sensitive receptors. 

Machinery, vehicles and energy generator 
devices can generate gas emissions to the 
atmosphere. 

Significant impacts are not likely due to the 
low rate emitted and low charge of pollutants. 

Dust from the access roads during the dry 
season can impact local flora and fauna and the 
workforce. Significant impacts are not likely 
due to the daily water spraying at the access 
road. 

Significant impacts of dust generated from ore 
processing (crushing and grinding large size of 
crude ore) are not likely because the crushing 
process was combination water spraying 
during the crushing process which control no 
dust generation as well as use only water and 
vibration screen to separate the concentrates. 

 Low speed for vehicles (max speed of 
30 km/h) on Project Site as well as 
through Kanbauk village 

 Air Emissions in line with National 
Environmental Quality (Emissions) 
Guidelines (NEQEG) 

 Replantation program for open bare 
soil areas 

 A dust management plan will be 
prepared and implemented. 

 Water will be sprayed on roads to 
control dust. 

 Engine maintenance as recommended 

by manufacturer. 

Water 
Quality 

During operations, there is the potential for 
changes in surface water and river water 
quality. The tailing from the mine is 
processed in the OPF and the remainder is 
emptied into the tailing pond which 
eventually leads to the decant pond. From 
here, there is a small stream which leads onto 
the Yine Ye stream. Within the Decant Pond, 
heavy particles / sedimentation sinks to the 

Potential surface water impacts include the 
following: 

 Contamination of rainfall runoff 

withsediments from exposed areas and 
stockpiles. Significant impacts are not 
likely due to the water flow to Tailings 
Pond through drainage channel. 

 Contamination of the local Yine Ye stream 

 Regular water quality check for over 
flow from last Tailings Pond. 

 Septic tank was constructed for 
sedimentation of sewage and waste 
from sanitary water. 

 Settling ponds or simple turbid water 
treatment will be installed as 
necessary 

 Regular inspection and necessary 
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Parameter Impact Impact Description Proposed Mitigation 

bottom and the remaining water is led out to 
the Yine Ye stream. 

The operational activities that may affect 
surface water include;  

- Constructing landforms that change 

thecatchment hydrology; 

- Operating dams associated with the site 
water management system; 

- Waste water from onsite accommodation 
and office facilities; 

- Water discharges to the Yine Ye stream 
from the Decant Pond; 

- Clearing land for operational purposes; 
and 

- Storage of mine tailings. 

with waste water and water from the 
Decant Pond. Significant impacts are not 
likely from waste water from decant pond 
due to the three steps silting at Tailings 
Ponds for waste water from OPF, sanitary 
water generated from rest rooms was 
collected at septic tank and discharged 
clear water after sedimentation of sewage 
at septic tank and water flow through 
settling pond with simple turbid water 
treatment system. 

 Changed water flow paths. Significant 
impacts are not likely because final water 
flow headed to local Yine Ye stream 

 Erosion. Significant impacts are not likely 
due to proper drainage channel for water 
flow was constructed as well as regular 
check and maintenance for stock pile of 
overburden (removal top soil) and crude 
ore. 

 Reduced water flows entering the 

localdrainage systems due to capture of 
rainfall in dams and pits. Significant 
impacts are not likely because no water 
usage from local drainage system. 

 Contaminated groundwater entering 

surfacewater systems. Significant impacts 
are not likely because no chemical usage in 
Ore Processing. 

maintenance for drainage channel. 
 Regular inspection and necessary 

maintenance for position of stock 
piles for overburden (removal top 
soil) and crude ore.  

Noise and 
Vibration 

Increases in ambient sound and generation of 
sound from processing machines and road 
clearance machinery. The main mine pit and 
OPF facilities are located to the south of the 
Kanbauk village. The noise from the OPF, 
which operates 25 hours per day, cannot be 
heard from the neighbouring village. During 
operation, blasting is used in the mine pit 

The Project activities will generate sound 
levels at low frequencies for a continuous 
period in a specific area. This also applies also 
for road and land clearance activities. 

No impacts in day time because average noise 
levels monitored over a 24-hr period in project 
area (68 dB) and Kanbauk village (53 dB) are 
lower than 70 dB (noise level for industrial 

 Maintenance of machinery as 

recommended bymanufacturer; 
 Project activities will keep as much 

distance aspossible from villages; 
 Regular monitoring for Noise 

Emissions in line with NEQEG; 
andBlasting Management Procedures 

will beprepared and implemented. 
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Parameter Impact Impact Description Proposed Mitigation 

and sometimes on access roads which can 
cause disturbance to local fauna. Operations 
that generate noise include: 

- Vehicle and truck operations; 

- Earthmoving equipment operation; 

- Material handling equipment 

andoperations; 

- Mining equipment operation; 

- OPF operation; and 

- Surface blasting. 

area) and 55 dB (noise level of residual area) 

Significant impacts are not likely in night time 
because average noise levels monitored over a 
24-hr period in project area (68 dB) and 
Kanbauk village (56 dB) are lower than 70 dB 
(noise level for industrial area) and higher than 
45 dB (noise level of residual area). It was 
noted that noise level mainly captured from 
vehicles (motorcycles, cars), and surrounding 
activities including human activities and 
environment (rain and wind etc). 

Significant impacts are not likely for blasting 
because blasting was made where necessary 
and only daytime. Prepare the free face as 
much as before applying the delay blasting 
method to reduce noise and vibration. 

(See detail in Annex;) 

Waste 
Management 

Generation of wastes from Project activities 
and workforce on site. There is a waste 
dumping facility on site for old tyres. There 
is no municipal waste collection and solid 
wastes are generally sent to a local landfill. 
Dry waste in incinerated on site.  

The types of wastes generated are: 

- Regulated waste (hydrocarbon 

waste,batteries, tyres, chemistry, etc.) 
from workshop and laboratory activities; 

- General waste (benign construction 

waste,wood, food scraps, un-recyclable 
plastics, etc.); 

- Recyclable general waste (paper, cans, 

glass,plastics, cardboard); 

- Recyclable scrap metal; 

- Liquid waste (sewerage, etc.); 

- Waste rock (created from mine 

Significant impacts caused by waste: 

 Contamination of land, air and water 
through the improper management of 
waste. are not likely because project 
developed and applied the waste 
management plan which included 1) 
define the separate waste collection point 
and storage, 2) recycling of waste, 3) 
identified the waste dump site and 4) 
coordinate with local municipal to follow 
their guideline.  

 Development and implementation of 

WasteManagement Plan. 
 Classification of waste according to its 

type,appropriate storage and correct 
final disposal. 

 Proper waste management and 

disposalprocedure shall be 
established and followed. Food and 
bio degradable waste generated 
during operation will be properly 
disposed of in a small pit and buried. 

 All non-biodegradable waste such as 
plastic bottle, empty cans and metal 
shall be collected in designated dust 
bin and then brought back to 
company. Disposal of waste in the 
Project Area is strictly prohibited. 

 Improvement of septic tank system 

(whichcurrently leads to 
groundwater contamination). 

 New waste dumping site being 
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Parameter Impact Impact Description Proposed Mitigation 

operations);and 

- Tailings (from the OPF). 
created inlocation of old British Pit. 

Water Use The operation of the mine is governed by the 
water resources available from the local 
Sinyat Dam. The HEPP and OPF facilities can 
only operate when there is available water. 
Sometimes the OPF can only operate for 3 
months in the dry season due to limited 
water supply. 

The Kanbauk village also uses water from 
the Sinyat Dam. The majority of the water 
from the Sinyat Dam is used for the mine, 
and some overflow goes into the village 
water supply via the Yine Ye stream. 
Villagers have their own wells in the village 
which they use to get water in the dry 
season. 

Potential impacts include: 

 Limitation of operations of the OPF 

andHEPP. Significant impacts on 
operation are not likely because water 
control system (recycling of process water 
to reuse) in processing can cover operation 
throughout the raining season. 

 Limitation of water supply to the local 
Kanbauk area. Significant impacts are not 
likely because Kanbauk village didn’t 
need water from Yine Ye stream for their 
local consumption. 

 Recycle the water from the open mine 

pit to usefor processing at the OPF 
 Expand the Sinyat dam to increase the 

storagecapacity. 
 Quality of discharges of waste water 

from industrial andhuman activities 
will be inspect regularly. 

Land Form 
and 
Topography 

The mining includes both open digging and 
blasting of the mine pit. There are also local 
artisanal mining conducted in Yine Ye 
stream on site. The site is an open pit mine 
which does not have re- enforced edges and 
some slope erosion was evident on mine 
wall. 

Potential impacts include: 

 Landslides and soil erosion from 

miningoperations leading to 
de-stabilisation of the surrounding hill 
side. 

 Significant impacts on mining operation 
are not likely because crude ore excavation 
was conducted with contour strip bench 
method for safety as well as regular 
inspection of pit situation and quick action 
of maintenance if necessary. 

 Significant impacts on erosion of banking 
of decant ponds, tailing ponds are not 
likely because embankment of ponds are 
constructed with design calculation made 
by  

 Irrigation Engineer as well as regular 
inspection on embankment situation and 
quick action of maintenance if necessary. 

 Ensure protection / banking of decant 

ponds,tailing ponds and access roads 
to avoid landslides. 

 Mining activities will be restricted to 

work areasthat will be clearly 
demarcated 

 Consult with local authorities and land 
holders to obtain permission for access 
in advance of the start of activities. 

 Obtain an approved Land Clearance 
Permit. 

 Reinstatement of ground when any 

constructioncomplete. 
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Parameter Impact Impact Description Proposed Mitigation 

Occupational 
Health and 
Safety 

The mine site has a number of large 
machinery (such as diggers) in the open pit 
and around the edge of the tailing pond as 
well as large machinery within the OPF. 

Driving within the mine site is undertaken 
on dirt roads so there can be traffic accidents. 

Potential impacts include: 

 Injury of the workforce in the OPF. 
Significant impacts are not likely because 
safety rule and regulation was defined and 
provide PPE as well as strict instruction 
for all staffs/worker to follow the safety 
regulation.  

 Traffic incidents on site. Significant 
impacts are not likely because strict 
instruction for speed limit for traffic. 

 Develop, approve and disseminate 
the facilities, policies that detail the 
company/ factory’s philosophy in the 
health and safety management 
systems; 

 Arrange yearly regular medical 
checkup for staffs and workers 

 Ear plugs and other personal 
protective equipment to be used by 
OPF workers. 

 Create pathways between buildings 
that are safe to walk on (non-slip floor 
and free of obstacles). 

 Noise barriers for explosives. 
 Provide emergency health care 

facilities like first-aid kits in accessible 
areas 

 Provide first-aid trainings among 
staffs. 

Cultural 
Heritage 

No distribution of cultural heritages in the 
surrounding area. But open pit mining may 
found unexpected cultural heritage at 
underground 

Intrusive activities can affect cultural heritage 
artefacts. 

 Archaeological Management Plan will 

beprepared and implemented. 
 All workers will receive 

ArchaeologicalManagement Plan 
training. 

Biodiversity Potential impacts on flora and fauna in the 
Project Area and surrounding forest from 

- Noise emissions 

- Air quality and dust emissions 

- Use of natural resources 

Flora and fauna near the Project Area could be 
disturbed by noise emissions from the OPF. 
Significant impacts are not likely because 
average noise levels monitored over a 24-hr 
period in project area (68 dB) and Kanbauk 
village (53 dB) are lower than 70 dB (noise 
level for industrial area) and 55 dB (noise level 
of residual area) as well as blasting was made 
where necessary and only daytime. Prepare 
the free face as much as before applying the 
delay blasting method to reduce noise and 
vibration  

Dust generation from vehicles using access 

 Evaluation of new access roads to 

avoidintrusion into forest areas. 
 Workers will access mining areas on 

foot as faras practical 
 Replantation (plan to cultivate > 1,000 

plants) tostrengthen against erosion. 
 No employees will be allowed to 

collect, hunt orfish for natural 
resources. Also the commerce of 
species is prohibited. 

 Training to drivers about driving 
safety rules. 

 Installation of signals of: 
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Parameter Impact Impact Description Proposed Mitigation 

roads could lead to smothering of plant life. 
Significant impacts are not likely because 
control measure of dust generation like daily 
water spraying at the access road, combination 
water spraying during the crushing process 
and use only water and vibration screen to 
separate the concentrates. 

Significant impact for wildlife especially for 
Tiger conservation because the project area 
located approximate 100 miles away from 
protected area as well as project coordinated 
with Forest Department for improving forestry 
management in surrounding area as well as 
coordinated with organization which 
conducting for wildlife conservation to 
improving public awareness of the importance 
of tiger conservation to increase support from 
local people. 

 Speed limit.  
 Presence of animals. 
 Animal crossings. 
 No hunting. 
 Any protected areas will be marked 

on a map. 
 Coordinate with Forest Department 

for improving forestry management 
in surrounding area  

 Coordinate with organization which 
conducting for wildlife conservation 
to improving public awareness of the 
importance of tiger conservation to 
increase support from local people 

Accidental Events 

Flooding / 
Landslides 

During the rainy season, the open pit, tailing 
pond and decant pond collect rain water. 
Water is also collected here through run off 
from the surrounding mountains. 

Flooding can lead to impacts to the mine site 
and local village which is situated downhill 
from the mine site. Unexpected heavy rain 
may cause flooding from dam and ponds. 
Which storage capacity of dam and ponds are 
calculated with annual rainfall, catchment area 
and water used from ore processing. Impact 
will be minimal, because regular inspection 
and necessary maintenance for drainage 
channel which connected to Yine Ye stream.  

Flooding can also lead to landslides in the 
surrounding areas. Significant impacts are not 
likely because embankment of ponds and dam 
are design for storage capacity as well as 
regular inspection and immediate action for 
necessary maintenance. Also stop working at 
pit area during raining season.  

 Ensure protection / banking of decant 
ponds, tailing ponds and access roads 
to avoid landslides. 

 Mining activities will be restricted to 
work areas that will be clearly 
demarcated 

 Consult with local authorities and 
land holders to obtain permission for 
access in advance of the start of 
activities. 

 Obtain an approved Land Clearance 
Permit. 

 Reinstatement of ground when any 
construction complete. 

 Develop emergency evacuation plan 
for flooding and land slide situation. 
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Parameter Impact Impact Description Proposed Mitigation 

Oil and Fuel 
Spills 

Within the OPF, oil and lubricants are used 
on the machinery and can run off into the 
tailing pond and onto the decant pond. Fuel 
for machinery is kept onsite in facilities. 

Potential impacts include: 

- Decrease in water quality in the Yine 

Yestream; 

- Contamination of groundwater and 

surfacewater; and 

- Fatality of local flora and fauna. 

 Solid waste not stored near water 
courses.  

 Oil Spill Plan / Procedure to be 

prepared.Control and limit and oil 
spills as part of accidental events and 
spill control within Health and Safety 
Management Plan. 

Fire Hazard Fire hazard is being highlighted as one of the 
highest attention issues in terms of human 
resource value rather than property loss, and 
environmental pollution. Negligence may 
cause fired. 

Significant impacts are not likely because 
DELCO will be install specified number of fire 
extinguisher and facility advice by Fire 
Fighting Department and developed the fire 
evacuation plan. 

To prevent the fire hazard, management 
strictly follow the requirement advice by 
Firefighting Department. In addition to 
that, mockup activities for fire evacuation 
also plan to conduct accordingly. 

 To install necessary firefighting 
facilities with technical advise and 
regulations ot the Firefighting 
Department 

 Develop a fire evacuation plan 

 Conduct fire drill through the fire 
evacuation plan regularly. 
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9 EMERGENCY RESPONSE PLAN 

DELCO will follow the appliance of an Emergency Response Plan (ERP) which 
includes plans and procedures to identify unsafe conditions and the corrective 
actions to avoid accidents related to Health & Safety as well as environmental 
incidents. In case any contractor has its own ERP, it will be reviewed and 
approved by DELCO Health & Safety Manager and also by the Environmental 
Manager.  

The ERP should contain instructions for support relating to: 

 Chemical substances Spill Emergency Plan ; 
 Medical emergencies procedures;
 Social Emergencies Procedures (i.e., protests, vehicle accidents); 
 Heavy weather/storms / flood events; 
 Hazardous material spill response plans; and 
 Any other emergency response plan required by Myanmar 

authorities. 

The ERP also contains information on reportable incidents, incident notification, 
contact information and activation of alarms. Also should contain the contact 
telephone number of fire department, nearest hospital, helicopter evacuation, 
amongst others.  

Emergency preparedness and response will be continually reviewed to guarantee 
the applicability of the procedures. In case of emergencies an investigation will be 
conducted and as part of the lessons learned the EP will also be updated. 
Emergency exercises will be undertaken on a regular basis to confirm the 
adequacy of response strategies. Personal will be trained in fire control 
procedures, first aid procedures and spills control. 
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10 PUBLIC CONSULTATION AND INFORMATION DISCLOSURE 

DELCO currently undertake engagement with workers and the local village of 
Kanbauk on a weekly basis. Every Monday there is a safety briefing to all staff 
including those that live in on-site accommodation and those from surrounding 
village. During this meeting, the staff living in villages can provide grievances 
raised by other villagers. Workers can also report grievances too.  

It is the intent of DELCO that ongoing and periodic Stakeholder Engagement 
activities would be undertaken with local community and other key stakeholders. 
These activities will build awareness of the Project by providing notification of 
activities to relevant communities and other key stakeholders as necessary.  

Records of such engagement will be included in the Monitoring Reports to be 
provided to MONREC as part of the ongoing environmental and social 
management of the Project.  

10.1 PUBLIC CONSULTATION IN KANBAUK 

This section presents a summary of the consultation undertaken in July 2017 for 
the development of the EMP, including a description of:  

 Regulatory and corporate requirements; 
 Objectives of consultation;  
 Key issues raised during consultation; and

 Approach for developing a grievance mechanism. 

10.2 PURPOSE OF THE CONSULTATION 

The specific objectives for stakeholder engagement were to:

 Inform relevant stakeholders about DELCO and its planned Project 
activities; 

 Identify stakeholders and communities potentially affected by Project 
activities;  

 Gather baseline information on the social and biological environment; 
and,  

 Engage with potentially affected groups to understand the scope of 
farming activities, potential Project impacts, perceptions and concerns 
and discuss appropriate mitigation measures. 

10.3 KEY QUESTIONS RAISED DURING PUBLIC CONSULTATION 

10.3.1 Exploration Incidents 

One community representative asked who will take responsibility if during 
exploration an incident with an existing gas pipeline were to occur. DELCO 
responded that they would take the responsibility.  

10.3.2 Disclosure of Information 

One of community representatives mentioned that holding the meeting in the 
DELCO compound was not enough to disclose the information and a meeting 
must be held in the public compound to explain to all people. The second 
comment received was to let the community know why DELCO has to do the 
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EMP only, and not and EIA or IEE. It was responded that as this is an existing 
Project, and as such the ECD advised DELCO to submit an EMP in accordance 
with the EIA Procedure.  

10.3.3 Local Benefits 

Community representative asked about social investment and the proposed 
Corporate Social Responsibility (CSR) program. DELCO responded that CSR is 
very important to DELCO and that is why DELCO have completed CSR programs 
in the past. DELCO consider supporting CSR an essential part of their operation.  

The minutes of the meetings and photos from the consultation are provided in 
Appendix 5.  

10.4 GRIEVANCE MECHANISM 

DELCO have a procedure in place to receive grievances from the local community 
and from their workforce. A formal Community Grievance Mechanism will be 
implemented for the Project. Such a mechanism will provide a procedure to 
address any community concerns that may arise even after all efforts to mitigate 
any impacts have been made. This will be undertaken through the weekly 
meetings. This mechanism will record engagement with the local communities 
and workers, highlight the grievances received, and put in place measures to 
address those grievances.  
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11 MONITORING AND BUDGET ALLOCATION 

Monitoring will be required in order to demonstrate compliance with both 
regulatory and DELCO Project requirements (compliance monitoring), and will 
also provide verification of the effectiveness of the implemented control/ 
mitigation measures.  

Compliance will be monitored to ensure that DELCO and its subcontractors meet 
contractual obligations with respect to work practices and design specifications 
(e.g. Project emission standards, and machinery maintenance programs). 
Particular attention should be applied to monitoring the impact of air, noise and 
water on the receiving environment and nearby communities.  

In developing the monitoring program, the following considerations and 
strategies have been applied:  

 Consistency with internationally and locally acceptable practices;
 Logistically practical;  
 Suitable location monitoring points to ensure early detection of 

anyuncontrolled impacts; and 

 Cost effectiveness. 
The following key principles should be used in developing each of the key 
monitoring programs:.  

Air Quality – The primary impact from the project to air quality will be from 
generation of dust. No extensive monitoring for dust or air emissions from the 
Project is required as air emissions are very small and likely to have a negligible 
effect on the environment or sensitive receptors. However, monitoring of one 
location (OPF) will be conducted after 6 months of operation to assess the 
emission levels against the NEQEG. The frequency of monitoring will be 
confirmed following the analysis of the first set of operational monitoring results. 

Water Resources – The project activities for the site have the potential to impact 
on quality and quantity or surface waters and localised groundwater resources. 
Notable discharge includes release of sewerage to the groundwater, and tailing 
waste to local streams. A sensitive system of surface water and ground water 
monitoring points should be developed to ensure detection of any uncontrolled 
release of mine affected water from the site the receiving environment. 
Monitoring of two locations (Point 1 and Point 3: Tailing Pond, and Decant Pond) 
will be conducted after 6 months of operation to assess the effluent discharge 
levels against the NEQEG. The frequency of monitoring will be confirmed 
following the analysis of the first set of operational monitoring results.  

Failure of the existing waste control and containment infrastructure (notably the 
Sinyat dam) needs to be monitored to ensure a significant release of water to local 
water catchment. There is a need for frequent monitoring and inspection of 
integrity of this facility.  

Noise and vibration – Monitoring of all activities likely to result in noise and 
vibrational disturbance should be monitored periodically. The company should 
also ensure the existing community grievance mechanism to ensure any excess 
noise records from local community is directly fed back to the company. 
Monitoring of one location (Kanbauk Village) will be conducted after 6 months 6 
months of operation to assess the noise emission levels against the NEQEG. The 
frequency of monitoring will be confirmed following the analysis of the first set of 
operational monitoring results. 
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11.1 MONITORING PLAN 

Monitoring shall be implemented throughout all project phases as per monitoring 
plan.  

Air Quality: The air quality in and around the mine-site will be monitored at two 
locations. One is Power House Air Control Point, which is located at an altitude of 
345 ft and its coordinate is N 14o 34’ 20.2” and E 98o 01’ 49.8”, and the other one is 
U Hla Aung Air Control Point, which is located at an altitude of 120 ft and its 
coordinate is N 14o 35’ 31.1” and E 98o 01’ 50.5”. As for parameters, continuous 
monitoring of NO2, SO2, PM2.5 and PM10 was undertaken over a 24-hour period at 
both locations to provide an indication of ambient air quality once a year. In 
addition, as for meteorological data, Relative Humidity (RH)%, Temperature oC, 
Wind Speed (kph) and Wind Direction will be monitored. 

As the primary impact from the project to air quality will be from generation of 
dust and exhaust emissions from vehicles, machines and generators, the location 
of air monitoring points should be at the central part of the project site as well as 
covered as many operations as they are operating. Disturbances are more during 
the dry season when there is no rain and vehicles using the mud access roads 
generate dust emissions. So, locations for monitoring air quality are selected as 
mentioned below. 

One of the air monitoring points, Power House, is situated in the project site 
nearby the access roads where vehicles such as excavators, scrapers, tipper lorries, 
and dump trucks are operating daily for mining operation. It is also closed to the 
Ore Processing Facility (OPF) in which water pressure pump, trommer, vibration 
screen, ball mill, jaw crusher and shaking slurry are operating 24 hours to produce 
final products as well as the ore stockpiles (ROM) where ore is hailed and kept for 
the rainy season as the open pit is flooded during monsoon rains and all mining 
operations cease. 

The other air monitoring point, U Hla Aung house, is located at Kanbauk village 
in the north of the project site, which is the nearest point to the access roads and 
other operating activities on site as well as nearby the transportation road that 
pass by Kanbauk village to Yay-Dawei highway road. 

Water Quality: The Project is connected the Balu Dam and the Sinyat Dam water 
with steel pipes. Drinking water for the mine is pumped from the Dams. Water 
captured in the dam system behind Kanbauk is funnelled through the HEPP, and 
whatever is not used in the OPF currently runs through the tailing ponds and 
decant pond and then through the local watercourse into the river system. 

The majority of water from Sinyat Dam is used for the mine and some overflow 
goes into the village water supply but villagers have wells of their own from 
which they use water in the dry season. Kanbauk villagers don’t need water from 
Yine Ye stream for their local consumption. 

Wastewater is managed from the OPF through the tailing ponds and decant pond, 
and water from these ponds is discharged in the Yine Ye stream. DELCO directs 
the majority of water from its operation through the TSF, allowing time for 
sediment to settle before it percolates through the ‘leaky wall’ of the TSF into the 
decant pond.  

The majority of water from operations through TSF is settled into the decant pond 
where heavy particles or sedimentation sink to the bottom. Tailings (slurry) 
produced from Mineral Dressing Plant were collected at tailing pond No. 1 and 
then pumping them out to pond No.4 that is connected to pond No.2 and No.3 
with spillway. Remaining tailings (slurry) are silting at pond No. 3 (decant pond) 
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and only clear water is discharged to stream from pond No. 3 (decant pond). 

Waste water or effluent for water quality in and around the project site needs to 
be monitored. Therefore, the water quality (including wastewater) in and around 
the mine-site will be monitored at three locations. The first one is at No.1 (Tailing 
Pond), which is near DELCO office, having an altitude of 133 ft and its coordinate 
is N 14o 34’ 41.8” and E 98o 01’ 46.4”. The second is at the Water Outlet of No. 1&2 
(Tailing Pond) located at an altitude of 133 ft and the coordinate is N 14o 34’ 44.8” 
and E 98o 01’ 47.2”. The third is located at the Water Outlet of No. 3 (Decant Pond) 
having an altitude of 109 ft. The coordinate is N 14o 34’ 58.3” and E 98o 01’ 44.1”. 
Parameters such as pH, Temperature, Salinity, Total Dissolved Solids (TDS), 
Electrical Conductivity (EC), Total Suspended Solid (TSS), Amonia Nitrogen, 
Nitrate Nitrogen, Total Phosphorous, Oil & Grease, Bioligical Oxygen Demand 
(BOD) and Chemical Oxygen Demand (COD) for water quality will be monitored 
once a year. 

Noise and Vibration: The noise level at Power House is mainly from the OPF, 

Project vehicles (bulldozer, haul truck, mass excavator and water truck) and 

surrounding activities including human and environment (rain and wind etc.). 

The level of noise at U Hla Aung, Kanbauk village, is mainly from vehicles 

(motorcycles, cars), and surrounding activities including human activities and 

environment (rain and wind etc.). The night time noise in Kanbauk Village was 

slightly higher than the day time noise level. This could be due to the main road 

which is a busy route connecting with Dawei and Yebyu. 

Ambient noises and vibration are generally generated from mining operations 

such as surface blasting at the main mine pit, moving of vehicles, handling of 

equipment, processing of OPF and TSF in the project site as well as from 

transportation on the road nearby Kanbauk village. Not only was the air quality 

impacted but also the noise and vibration impact the surrounding area 

concurrently by such operations in and around the project site. Thus, noise and 

vibration monitoring locations are set as same as air monitoring. 

The ambient noise level and vibration monitoring in and around the mine-site 
will be carried out continuously for 24hr along at same locations as the air quality 
monitoring. One monitoring point is at Power House, which is located at an 
altitude of 345 ft and its coordinate is N 14o 34’ 20.2” and E 98o 01’ 49.8”, and the 
other one is U Hla Aung monitoring point, which is located at an altitude of 120 ft 
and its coordinate is N 14o 35’ 31.1” and E 98o 01’ 50.5”. As for noise and vibration 
level, parameters such as noises and vibrations created from operating vehicles, 
activities, traffic on access roads and environment (rain, wind, etc.) will be 
monitored once a year. 

Waste rock: Mining at Kanbauk is from a single open pit and undertaken via free 
digging and blasting by diesel operated hydraulic excavators and loading into 
tipper lorries. Crude ores are excavated with backhoe excavator by open-cut 
mining method and transported by dump trucks to Mineral Dressing Plant as 
well as ore stockpiles from which ore processing continues in the wet season. By 
the mining and processing nature, very little waste material is mined with the 
majority or overlying waste rock. 

There is no waste rock as it is reused on site. As part of the Waste Management 
Plan, reusing of materials will be undertaken and were possible. Based on the 
nature of mining operation, monitoring for waste rock is not necessary. 

The OPF is set on a steep hillside with feed entering the circuit at the highest 

ENVIRONMENTAL RESOURCE MANAGEMENT 
KANBAUK MINING EMP 

DELCO 

11-3 



point, and tailing existing to the Tailing Storage Facility (TSF) at the lowest. Based 
on the processing method, it is not necessary to monitor waste rock or earth waste 
for the project. 

Emission: Mining at Kanbauk is from a single open pit and undertaken via free 

digging and blasting, by diesel operated hydraulic excavators, loading into tipper 

lorries. Blasting with dynamite takes place 1-2 times each month. 

Crude ores are washed with water pressure pump before size separation by 

Trommel (which can be called revolving screen sieve). Reducing the size is 

operated by Jaw Crusher and second time size separation with Vibration Screen. 

After separation from Vibration Screen, raw crude ores are milling with Ball Mill 

(Grinding Machine) to produce appropriate size which can sent to Shaking Tables 

for concentration. Ore processing use only water and vibration screen to separate 

the concentrates. No chemical are used for separation of concentrates. 

According to the processes of mining and ore processing at Kanbauk mine, there 

is no specific emission from the mine-site so that monitoring for emission will not 

be undertaken. 

11.2 REPORTING REQUIREMENTS 

It is suggested that DELCO will complete an environmental Monitoring Report 
every 6 months to record the Environmental and Social performance of the Project 
(as per the EIA Procedure). It is understood that MONREC are entitled to audit 
should they see fit.  

As per DELCO’s commitment and the requirements of the EIA Procedure; an 
Incident Report will be submitted to MONREC within 24 hours after the event 
(serious impacts) or seven (7) days for any other incident considered as minor 
impact.  

Table 11.1 presents a summary of the aspects of the monitoring report. 

Table 11.1 Reporting Prepared for the Project 

Project Activity/ 
Environmental 
Aspact 

Monitoring Measures Reporting 

Air Quality Air emissions samples from Project Area. Air Emissions 
Report 

Water Quality 

Water sample results and statistical analysis for all 
sample locations. Include other stakeholder 
observation involving change to water quality and 
quantity (as per Incident report forms). 

Water Quality 
Report 

Noise 

Noise recordings and analysis for all sample 
locations. Include other stakeholder observation 
involving change to water quality and quantity (as 
per Incident report forms). 

Noise Emissions 
Report 

Waste Generation 

Quantities of waste generated classified by type of 
waste:  
- Organic, Plastic, Office/ Paper, Hazardous, 
Drilling Percentage of recycling or reuse wastes.  

Waste Generation 
log 

Land 
Rehabilitation 

Total area rehabilitated (Hectares) 
- Species replaced 
- Height  
- Recovery time 

Land 
Rehabilitation 
Report 
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Stakeholder 
engagement 

Consultation meetings held in the period of 
the report. Claims reported by the 
community. 

Stakeholder 
Engagement 
Report 

Incident 
reporting 

Details of any environment or social 
incidents.  

Incident report 
forms 

Non- 
Compliance 
Reporting 

Non-Compliance with EMP. Inspection check 
sheets 

Accidental 
Releases and 
Leaks 

Safety Record. Safety record 

11.3 CAPACITY DEVELOPMENT AND TRAINING 

The Project will require that all staff and contractors have implemented training 
programmes for their personnel and each contractor is responsible for HSE 
awareness training for personnel related to the Project activities.  

Training for skilled labourers is provided by DELCO. Training is provided to 
managers / supervisors who then distribute information to the workers in their 
supervision. The workers operating heavy machinery have training for their 
operations. A list of the training conducted by DELCO to date is provided in Table 
11.2. 

Table 11.2 Training Provided by DELCO to Employees 

Training Name Frequency Requirements/Comments 
KOBELCO Excavator 
Operator training at Magwe 
Training Centre 

4 people (once) Operating machinery 

` Fire Protection training Once 
This is arranged by the fire 
department 

Training will potentially cover the following: 

 Environmental and social impacts that could potentially arise from 
Project activities;  

 Proposed mitigation measures to reduce environmental and social 
impacts;  

 Environmental regulation related to the Project; 
 DELCO policies (HSE and Stakeholder); and  
 Roles and responsibilities of personnel.  

All trainings should be recorded, including information as attendees, main 
information divulgated and date. DELCO will be responsible to ask for training 
records to all workers and contractor involved in the Project.  

11.4 BUDGET ALLOCATION 

Based on the environmental and social management and mitigation measures 
presented in this EMP, DELCO has estimated a budgeted of US$ 100,000 to fully 
implement such measures. 
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12 INSTUTION AND BUDGET ALLOCATION 

DELCO has designated qualified personnel to implement and monitoring the 
activities proposed in this EMP. The organisational chart of DELCO is provided in 
Figure 12.1.  

Figure 12.1 Organisation Chart 

As part of DELCO’s commitment, resources has been provided to ensure the 
monitoring program is applied during the Project and ensure the communication 
and reporting process is understood and followed (Table 12.1).  

Table 12.1 Environmental and Social Roles and Responsibilities 

Position Responsibility 

Office Personnel (Yangon) 

DELCO 
Environmental 
Coordinator 

 Assist with the review, investigation and reporting of 

environmentalincidents. 
 Ensure environmental monitoring and inspections/audits 

areundertaken as per the requirements of this EMP. 
 Liaise with relevant regulatory authorities as required. 
 Assist in preparation of external regulatory reports required, in 

line with environmental approval requirements and DELCO 
incident reporting procedures. 

 Monitor and close out corrective actions identified 

duringenvironmental monitoring or inspections.  
 Provide advice to every contractor that joined the project to 

understandthe EMP and its environmental duties as part of the 
Project. 

 Report on stakeholder consultation. 

 Ensure ongoing liaison as required. 

On Site-based Personnel 

DELCO Project 
Director 

 Ensure that Project activities are undertaken as per this EMP 
 Provide sufficient resources to implement the management measures in 

this EMP.  
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Position Responsibility 

 Relevant personnel involved in the project will receive specific training 
related to environmental matters. 

DELCO 

Project 

Manager 

 Ensure that the Project program meets the requirements stablished 

inthe EMP. 
 Ensure reporting of environmental incidents meets external 

reportingrequirements and DELCO’s policy. 
 Verify the compliment of periodically environmental inspections. 
 Ensure corrective actions raised from environmental inspections are 

tracked and closed out. 

DELCO 
Health, Safety 
and 
Environment 
(HSE) 

Supervisor 

 Verify that the activities are undertaken as outlined in this EMP. 
 Verify DELCO procedures are implemented.  
 Ensure that relevant corrective actions related to incidents 

andinspections are identified, tracked and closed out.  
 Ensure that personnel starting work on Project receive an 

environmentalinduction and are competent to undertake the work they 
have been assigned.  

 Ensure that any environmental incident is reported immediately to 

theDelco Environment Coordinator. 
 Support the staff to ensure the monitoring requirements are met and 

theEMP is implemented.  
 Ensure the Emergency Response Team is created and has been trained. 
 Ensure environmental incidents are reported.  
 Ensure periodic environmental inspections are completed. 

12.1 CONTRACTOR MANAGEMENT 

DELCO should coordinate the contractors to ensure that every employee or 
people related to the Project are fully aware and prepared for:  

 Identifying environmental and social impacts that Project can 
generate;

 Undertake necessary activities to mitigate environmental and social 
impacts;  

 Environmental and Social responsibilities are clear for all employees; 
 Employees are aware of governing parameters and DELCO Policies;  
 Undertake reports and records of all activities carried out to mitigate 

environmental and social impacts;  
 Attend meetings with environmental regulator as per its request; and 

Respond in the event of an emergency or any other unplanned events. 

12.1.1 Project Budget  

The operational budget for Kanbauk from 2015 to 2017 is presented in Table 12.2. 

Table 12.2 Operational budget 

No. Year Operational Budget (MMK) 

1 2016-2017 3,269,609,497 
2 2015-2016 4,837,739,608 
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13. CORPORATE AND SOCIAL RESPONSIBILITY 

DELCO regularly contributes towards the community's and stakeholders needs 
and have invested in community social infrastructure in the Greater Yangon 
Region and Tanintharyi Division. DELCO are a significant employer in some 
regions, investing in infrastructure that can be shared with local communities. 
DELCO aims to generate economic and social development through local 
procurement, job creation, training and skills transfer and support community 
programmes in a sustainable way by helping build local capacity. With these 
visions, DELCO implemented the CSR program when they start the project 
activities.  

The summary of donations made to the community by DELCO is over 1,042 
million kyats in different sectors between 2007 and 2017. Some documents and 
photos of the CSR activities are also provided in Appendix 6. 

Table 13.1 Corporate Social Responsibility (CSR) Plan 

No. Subject 
Amount 

(Kyats) 

1 To develop the participation of international media in the 
improvement of mining industry 333,150,045 

2 Donation for road construction in Yangon Region 49,290,520 

3 Donation for rural development of Kanbauk 111,431,300 

4 Donation for sand, wages, cars and vehicles in Kanbauk 67,167,000 

5 Compensation fees for rubber plantation and other crops within 
the DELCO Project Area 

220,872,000 

6 Land rental fees for the land within the DELCO Project Area 56,340,220.17 

7 Compensation fees for land and houses due to the breaking of 
the tailing pond wall  

165,351,396 

8 
Compensation fees for crops in the DELCO Project Area which 
will be used to construct a ditch (in accordance to Yine Ye 
stream with the Township water committee request)  

38,538,000 

Total 1,042,140,481.17 
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14 MINE CLOSURE PLAN 

The decommissioning / closure plan for the Project is not well known at this stage 
as the Project is likely to operate for a number of years. 

After mining operations have ceased, DELCO plan to fill in the open mine pits, 
pot-holes in roads and cover soil until it is restored to its previous condition. 
DELCO intend to fill in the mining pits with soil from old mining holds and will 
plant the rubber, teak (Tectona grandis), Pyinkto (Xylia xylocarpa), and other 
hardwood trees. 

DELCO are already growing perennial trees in the nursery area that are adapted 
to local weather conditions. The intention is to replant these in mining areas once 
the operations in the particular area have finished. This will also likely occur 
during mine closure. DELCO also intend to replant these trees on the tailing 
dump area when operations have ceased. 

At the decommissioning phase, the tailing and decant ponds will also be filled 
with tailing soil and the topography will be re-established. Replanting of trees 
will be important to ensure stability of the soils. 

Although the timing of decommissioning is not yet known, it is likely that 
additional surveys will be conducted for operational monitoring in the region to 
understand the impact of the Project on the environment and people and to 
ensure the best available techniques for decommissioning are used to help avoid 
or reduce any potential impacts.  

All facilities such as the OPF, accommodation block, kitchen and workshops will 
be removed and the materials will be reused or recycled where possible.  

DELCO will follow the guidelines of the ECD, Department of Mines and other 
relevant government authorities.  

For detail activities and step by step procedure and time line of mine closure 
including quality inspection of water, air and soil; refilling of mining pit with 
Tailings (slurry) and overburden; replantation for landscape, and demolishing of 
building and machine will be submitted to ECD by six months in advance of 
actual mine closure. 

14.1 RETAINING WALL  

Figure 14.1 Proposed design for retaining wall for stock yard site. 
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Figure 14.2 Under construction of retaining wall stock yard 

Figure 14.3 Upper part of stock yard site 

14.2 PLAN FOR CLOSING THE HOLES 

Figure 14.4 Detail drilling list of mine area 

From 2015 to 2018, total number of drill holes is 225 and drill hole sizes are 75mm, 
95mm and 110mm and among them 75 mm size is used commonly.  

Drilling 

Company

Drill Hole 

No.

Total Drill 

Holes

Total Depth 

(m)

Total Core 

trays
Start Date End Date Remark

AMC DDH 95 6358.90 1440 1.9.2014 25.1.2015
AMC Consultant Austrlia Co.,Ltd, Chinese driller 2 and myanmar 1, 

XY-4T (2 machine) and XY-2PC (1 machine)

DELCO  D 49 3848.10 790
16.3.2015 

29.12.2015

5.6.2015  

30.9.2016
Delco geologists only and using delco drilling machine.

KOREA KB15-I- 19 2357.70 444 1.11.2015 21.12.2015 Used Korea drilling machine and some delco labour.

SAVITAR KBDD 13 3821.19 123 17.4.2017 30.6.2017
(TITELINE) Australia drilling machine 1  and chinese 2 machine, 

total 3 machine drilling . KBDD001 to KBDD013

SAVITAR Water well 8 700.00 1109 10.11.2016 25.3.2017 Hospital 1, School 2, Police station 1, Mine site 4

SAVITAR KBDD 41 10627.38 2015 3.9.2017 03.10.2018 KBDD014 to KBDD050 hole

Total 225 27713.27 5921

Delco Mine Site drilling detail list (1.9.2014 to 13.07.2018)
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Figure 14.5 Location map of drill holes 
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After drilled, drill hole caps are managed immediately. The drill hole caps are 
shown in the following figures. 

Figure 14.6 Drill hole caps 

As the drill hole size is 75 mm, it is not needed to close. Drill hole caps are safety to those 
small holes. 

In the mine site area trenches or pits are not used for the determination of ore grade 
calculation and exploration.  

Figure 14.7 Drilling at mine site with sign boards showing warning for safety 
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15 CONCLUSIONS AND SUGGESTIONS OF THE EMP REPORT 

15.1  CONCLUSION 

The EMP covers the potential impacts, mitigation measures, management and 
monitoring plans that should be implemented. In addition, DELCO’s CSR plan is 
also presented. 

The EMP lists the obligations and responsibilities of each party involved in the 
project; stipulates methods and procedures that will be followed; as well as 
outlining the environmental and social management actions that will be 
implemented. 

The baseline for the EMP was compiled based on a site visit in November 2016, 
primary baseline surveys in April 2017 and review of all available documentation 
provide by DELCO. The primary data collection involved air, noise and water 
sampling at up to five locations within and around the Project Area; including 
Kanbauk Village. These locations can form the basis for operational monitoring 
requirements. 

For air quality, the monitoring data at the Project Area indicates that, with the 
exception of the NO2 1-hour and SO2 10-minute averaging periods, the National 
Environmental Quality (Emissions) Guidelines (NEQEG) are exceeded. The 
monitoring data at Kanbauk Village indicates that, with the exception of the NO2 
1-hour, NO2 annual and SO2 10-minute averaging periods, the air quality 
standards are exceeded. The principal sources of emissions to the atmosphere are 
likely to be from agricultural open-air burning, wood burning for domestic 
purposes (i.e. heating and cooking), and exhaust emissions from road 
transportation. In the Project Area, this also includes dust emissions from vehicles 
using the access roads.  

For noise, the level of noise at the Projects Area does not exceed the day or night 
time limits in the NEQEG. The level of noise in Kanbauk Village is mainly from 
vehicles (motorcycles, cars), and surrounding activities including human 
activities and environment (rain and wind etc.). The night-time levels exceeded 
the NEQEG. The night time noise in Kanbauk Village was slightly higher than the 
day time. This could be due to the busy main road which connects with Dawei 
and Yebyu. 

The effluent discharges were assessed against the NEQEG. The values of most 
parameters at these points meet the discharge standards in the NEQEG. At Point 3 
(tailing pond), the recorded COD was of 141 & 137 mg/L (points a&b) which 
exceeds the NEQEG. Higher COD levels mean a greater amount of oxidisable 
organic material in the sample, which will reduce dissolved oxygen (DO) levels. 

Through the Project development, DELCO has made commitments to ensure 
appropriate environmental and social performance. DELCO has made the 
following commitments:  

 Ensure the accuracy of this EMP.
 Confirm the EMP is in strict compliance with applicable 

EnvironmentalConservation Law, Rules and Procedures; and 

 Confirm and commit to mitigation measures stipulated in this EMP. 
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15.2 SUGGESTIONS 

The EMP commitments should be followed by DELCO. For stakeholder 
engagement, knowledge and information should be disseminated to employees 
and local people regularly during operations. 

Training programs should be done for factory workers and staff to meet the 
environmental performance. 

DELCO will need to monitor every 6 months, the air and noise emissions and 
water discharges from the Project to ensure these align with the National 
Environmental Quality (Emissions) Guidelines. The monitoring proposed in this 
EMP should also be conducted on a regular basis to ensure the impacts to the 
environment and people are reduced.  

It is suggested that DELCO will complete an environmental Monitoring Report to 
record the Environmental and Social performance of the Project. It is understood 
that MONREC are entitled to audit should they see fit. 

As per DELCO’s commitment and the requirements of the EIA Procedure; an 
Incident Repot will be submitted to MONREC within 24 hours after the event 
(serious impacts) or seven (7) days for any other incident considered as minor 
impact.  
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Craig A Reid 
International ESIA Expert and  
ERM Myanmar Country Manager 

Craig A. Reid is a Partner with ERM.  He is the ERM 
Myanmar Country Manager and Partner-in-Charge of 
the Hong Kong based International ESHIA 
Management Team.   

With over 19 years’ experience Mr Reid specialises in 
the Environmental and Social Impact Assessment 
(ESIA) of major resource or infrastructure 
development projects, many of which require 
compliance with either Corporate Standards or 
internationally recognised standards and guidelines, 
such as the International Finance Corporation or the 
Equator Principles.  He also contributes to the 
environmental and social management of these 
projects, including the development and 
implementation of environmental and social action 
plans.  These plans are used to translate project 
sponsor commitments into realistic and verifiable 
environmental and social management programs 
during project construction and operations.  

Mr Reid has been working in Myanmar since 2004 
conducting impact assessments on a variety of foreign 
investments within the Power, Oil & Gas, Mining and 
Infrastructure sectors.  Mr Reid has also acted as the 
Partner-in-Charge for numerous projects in the 
country including those for IFC, ADB, JICA, BG, 
Chevron, Statoil, Woodside, eni and PTTEP amongst 
many others.  

Mr Reid has also been involved with the development 
of the EIA Procedures through working with the 
Environmental Conservation Department of the 
Ministry of Natural Resources and Environmental 
Conservation (MONREC), and has been invited to 
speak at a number of impact assessment workshops 
for the likes of the ADB, USAID, MCRB and Vermont 
Law School. 

Mr Reid has specific experience in servicing ERM’s 
key industry sectors, namely Power and Oil & Gas as 
well as a strong background in Government 
regulatory and management services.  Mr Reid has 
worked on onshore and offshore power generation 
(coal, gas, diesel, hydro and renewables), oil and gas 
infrastructure, LNG terminals, FPSOs, FSRUs, seismic 
surveys, exploratory and production drilling, 

decommissiong, dredging, disposal and reclamation, 
mud disposal facilities, port management, airports, 
incinerators, fuel storage facilities, theme parks, 
highways, railways and submarine cables.  The 
results of these studies have been used to present 
information on baseline conditions of sensitive 
habitats and biodiversity, to assess acceptability of 
installations, developments or facilities, or to develop 
and implement mitigation, management and marine 
conservation programmes.   

Based in Hong Kong, Mr Reid has worked extensively 
internationally, having undertaken studies in Africa 
(Angola, Benin, Egypt, Gabon, Ghana, Liberia, 
Nigeria, Sierra Leone and Togo), Middle East (Abu 
Dhabi, Iran, Bahrain, Qatar and Saudi Arabia) South 
East Asia (Singapore, Thailand, Philippines, Malaysia, 
Vietnam, Brunei and Myanmar) East Asia (China, 
Hong Kong, Japan and South Korea) and the Pacific 
Rim (Australia, New Zealand and Fiji).   

EDUCATION 
• BSc (Hons), Marine Biology, University of

Stirling, Scotland, United Kingdom, 1997

PROFESSIONAL AFFILIATIONS & REGISTRATIONS 
• Member of the International Association for

Impact Assessment
• Member of the Society of Petroleum Engineers
• Member of the Marine Biological Association of

Hong Kong
• Member of the Hong Kong Institute for

Environmental Impact Assessment

FIELDS OF COMPETENCE 
• Marine Biology, Ecology and Water Quality
• Environmental Impact Assessment (EIA)
• Environmental Monitoring
• Site selection and route assessment
• Natural Resource Management
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MYANMAR PROJECTS 

POWER GENERATION 

• Environmental and Social Assessment Services for
Middle Paunglaung 280MW Hydropower Project.
Energize Myanmar, Myanmar, 2016.  Project Director.

• ESIA for Yangon 300MW Rental Project.  APR Energy
and MCM Energy Co Ltd, Myanmar, 2016. Project
Director.

• ESIA for 225MW Myingyan CCGT Power Plant,
Sembcorp, 2015-ongoing, Project Advisor.

• ESIA for 1,280MW Coal-fired Power Plant in Mon
State, Toyo Thai, 2015-ongoing.  Project Advisor.

• Environmental and Social Consulting Services in
Support of Transaction Advisory Services for the
Myingyan IPP Project, IFC, Myanmar, 2014-2015.
Project Director.

• ESIA for Combined Cycle Power Plant, GMS Power,
Myanmar, 2014.  Technical Advisor.

INFRASTRUCTURE AND DEVELOPMENTS 

• ESIA for the Hwambi Agricutural Complex, Myanmar,
Awba and International Finance Corporation, 2017 –
ongoing.  Project Director.

• Scoping and Terms of Reference for the ESIA of the
Shwe Taung Cement Plant and Coal Mine, Sagaing
State, Myanmar.  International Finance Corporation,
2016.  Technical Advisor.

• ESIA for Semeikhon Port Development in Mandalay,
Myanmar.  International Finance Corporation, 2015.
Project Director.

• ESIA for Phase 2 Myanmar Industrial Port
Development in Yangon, Myanmar.  International
Finance Corporation, 2016.  Project Director.

• EHS Assessment for Phase 1 Myanmar Industrial Port
Development in Yangon, Myanmar.  International
Finance Corporation, 2016.  Project Director.

• Land Acquisition Study for Phase 1 and 2 Myanmar
Industrial Port Development in Yangon, Myanmar.
International Finance Corporation, 2016-ongoing.
Project Director.

MINING 

• EMP for Tungsten Mine, Myanmar, DELCO, 2016-
ongoing.  Project Director.

• EMP for Shangalong Gold Mine, Myanmar, Daewoo
Precious Resources, 2016-ongoing.  Project Director.

OIL AND GAS 

• ESIA for Multi Well / Multi Year Exploration Drilling
in Deepwater Block AD-5, Woodside Energy Limited,
Myanmar, 2017-ongiong.  Project Director.

• ESIA for Multi Well / Multi Year Exploration Drilling
in Shallow water Block A-7, Woodside Energy Limited,
Myanmar, 2017-ongiong.  Project Director.

• Initial Environmental Evaluation for 3D Marine Seismic
Survey in Shallow water Block A-6, Woodside Energy
Limited, Myanmar, 2017-ongiong.  Project Director.

• Initial Environmental Evaluation for 3D Marine Seismic
Survey in Shallow water Block A-7, Woodside Energy
Limited, Myanmar, 2017-ongiong.  Project Director.

• ESIA for Shwe Gas Development Phases 2-4 Facilities,
POSCO DAEWOO Corporation, Myanmar, 2016-
ongoing.  Project Director.

• EMP for Shwe Gas Development Phase 1 Facilities,
POSCO DAEWOO Corporation, Myanmar, 2016-
ongoing.  Project Director.

• ESI for Exploration Drilling in Onshore Block MOGE-4,
COAG s.a.r.l, Myanmar, 2016-ongiong

• ESIA for Exploration Drilling in Block M-8, Berlanga,
Myanmar, 2016-ongoing.  Project Director.

• ESIA for Exploration Drilling in Block AD-03, Ophir,
Myanmar, 2016-ongoing. Project Director.

• ESIA for Multi Well / Multi Year Exploration Drilling
in Block AD-7, Woodside, Myanmar, 2016-ongoing.
Project Director.

• ESIA for Multi Well / Multi Year Exploration Drilling
in Block A-6, Woodside, Myanmar, 2016-ongoing.
Project Director.

• ESIA for Seismic Exploration of Block AD-07,
Myanmar, Daewoo, 2015-ongiong.  Project Director.

• ESIA for Seismic Exploration of Offshore Block AD-10,
Myanmar, Statoil, Myanmar, 2014-ongoing.  Partner-
in-Charge.

• ESIA for Marine Seismic Survey in Block M-10, Tap Oil,
Myanmar, 2015.  Project Director.

• ESIA for Seismic Exploration of Offshore Blocks A-5,
for Chevron, Myanmar, 2015.  Partner-in-Charge.

• ESIA for Exploration Drilling in Block AD-7,
Woodside, Myanmar, 2015. Project Director.

• ESIA for Seismic Exploration of Offshore Blocks A-04
and AD-02, Myanmar, BG, Myanmar, 2014.  Partner-
in-Charge.

• ESIA for Onshore Seismic Exploration of Block IOR-4
and Block IOR-6, Myanmar, MPRL E&P, Myanmar,
2014-ongiong. Partner-in-Charge.

• EIA for Enhanced Oil Recovery of the Mann Oil Field,
Myanmar, for MPRL E&P, Myanmar, 2014-ongiong.
Partner-in-Charge.

• ESIA for Onshore Seismic Exploration of Block C-1 and
Block H, Myanmar, for Pacific Hunt Energy Corp,
Myanmar, 2014-ongiong.  Partner-in-Charge

• ESIA for Exploration of onshore Block MOGE-4,
Myanmar, for COAG s.a.r.l, Myanmar, 2014-ongiong.
Partner-in-Charge

• ESIA for Exploration of offshore Block M-8, Myanmar,
for Berlanga Holdings Ltd, Myanmar, 2014-ongiong.
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Partner-in-Charge 
• EIA / SIA for Exploration of Blocks PSC-K and RSF-5,

for eni, Myanmar, 2014. Technical Advisor.
• Environmental Risk Assessment for Offshore

Exploration, for BG, Myanmar, 2013. Technical Advisor.
• ESIA for Exploration of Blocks AD6 and AD8,

Chinnery Assets Limited (CNPC), Myanmar, 2013.
Project Director.

• Myanmar HSE Regulatory Framework Study, for
RocOil, Myanmar, 2013. Project Director.

• Air Dispersion Modelling for Shwe Gas Development,
for Daewoo International Corporation (Myanmar E&P), 
Myanmar, 2013.  Project Director. 

• EIA for the Shwe Gas Field Shore Base for Shwe Gas
Field Development, for Daewoo International 
Corporation (Myanmar E&P), Myanmar, 2010.  Project 
Manager. 

• EIA for the Midstream Pipeline and Gas Metering
Station for Shwe Gas Field Development, for Daewoo
International Corporation (Myanmar E&P), Myanmar,
2009.  Project Manager.

• Terrestrial Environmental Baseline Study for Onshore
Midstream Facilities and Pipeline Landing Site, for
Daewoo International Corporation (Myanmar E&P),
Myanmar, 2008.  Project Manager.

• Marine Environmental Baseline Survey for Midstream
Pipeline, for Daewoo International Corporation 
(Myanmar E&P), Myanmar, 2008.  Project Manager. 

• Impact Identification Study for the Alternative
Midstream Pipelines and Associated Onshore Facilities, 
for Daewoo International Corporation (Myanmar E&P), 
Myanmar, 2008.  Project Manager. 

• Drill Cuttings Modelling Study for Offshore Production
Platform, for Daewoo International Corporation
(Myanmar E&P), Myanmar, 2007.  Project Manager.

• EIA for Upstream Facilities in Offshore Myanmar, for
Daewoo International Corporation (Myanmar E&P),
Myanmar, 2007.  Project Manager.

• Marine Environmental Baseline Survey for the
Development of Upstream Facilities in Offshore
Myanmar, for Daewoo International Corporation
(Myanmar E&P), Myanmar, 2006.  Project Manager.

• Impact Identification Study for the Development of
Upstream Facilities in Offshore Myanmar, for Daewoo
International Corporation (Myanmar E&P), Myanmar,
2005.  Project Manager.

• EIA for a Medium Compression Platform, Myanmar
(Hyundai Heavy Industries & Total E&P Myanmar),
Myanmar, 2007.  Project Manager.

• Preliminary Environmental and Social Scoping Study
for the Development of an Offshore Gas Field, for
Daewoo International Corporation (Myanmar E&P),
Myanmar, 2004.  Project Manager.

INTERNATIONAL PROJECTS 

OIL AND GAS PROJECTS 

MARINE SEISMIC SURVEYS 

• ESIA for Marine Seismic Survey of Blocks 17/03 &
04/20 in South China Sea, China, SK Innovation, 2015-
ongoing.  Project Director.

• Screening and Scoping Study for 3D Seismic Survey of
three Blocks in the South China Sea, Shell, 2012. Partner
in Charge.

• Environmental Scoping and Management Plan for 3D
Seismic Survey of Blocks 64/18 and 53/30 in the South
China Sea, China, Chevron, 2010.  Project Manager.

• Environmental Risk Assessment of a 3D Marine Seismic
Survey in Southern Chinese Waters, BG, 2008.  Marine
Ecology Specialist.

• Survey on Environmental Impact of Marine Seismic
Operations, Japanese Oil, Gas and Metals Corp, 2008 -
2009.  Project Manager.

• ESHIA for Block G4/50 Seismic Survey, Gulf of
Thailand, Chevron, 2008 - 2009.  Marine Ecology
Specialist.

• Monitoring Impacts of 3D Marine Seismic Surveys for
Browse Field Development, Woodside Energy Limited,
Australia, 2007 – 2009.  Lead Scientist.

• Environmental Review for 2D Marine Seismic Survey
in Southern Chinese Waters, BG, 2007.  Project
Manager.

• Environmental Protection Statement for Maxima 3D
Marine Seismic Survey at Scott Reef, Woodside Energy
Limited, 2007.  Lead Scientist.

• Marine Seismic Survey Integrated Impact Assessments,
Offshore Brunei Darussalam, Brunei Shell Petroleum
Sdn Bhd, 2004 – 2006. Lead Scientist.

EXPLORATORY / PRODUCTION DRILLING OPERATIONS 

• ESHIA for Seismic Exploration of Blocks 15/10 &
15/27 in South China Sea, Chevron, 2013. Project
Director.

• ESHIA for Exploration Drilling of Block 42/05 in South
China Sea, Chevron, 2013. Project Director.

• ESIA for Exploration Drilling of a Deepwater Well in
the Sea of Japan, JX Nippon Oil, Japan, 2012.  ESIA
Advisor.

• ESHIA for Exploration Drilling of Block 64/11, 53/30
and 42/05 in South China Sea, Chevron, 2011. Project
Director.

• ESHIA for Block B Gas Development, Vietnam, for
Chevron Vietnam, 2010.  Lead Marine Scientist.

• ESHIA for Pandora Offshore Gas Development,
Talisman, Papua New Guinea, 2010 ongoing.  Lead
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Marine Scientist. 
• ESHIA for Shore Base for Offshore Operations,

Thailand, for Chevron Pattani Thailand, 2008 – 2009.
Project Manager.

• ESHIA for Block G4/48(c) Production Facility, Gulf of
Thailand, Chevron, 2007 – 2008.  Lead Marine Scientist.

• Status and Trends of HSE Issues in the Oil and Gas
Industry, Japanese Oil, Gas and Metals Corp, 2007,
2008 and 2010.  Project Manager.

• EIA of Mampak Block 4 Field Development, Brunei
Shell Petroleum Sdn Bhd, 2006 – 2009.  Lead Marine
Scientist.

• Main Oil Line Replacement Study, Brunei Shell
Petroleum Sdn Bhd, 2007 – 2008.  Lead Marine Scientist.

• Impact Assessment of Bugan Field Development,
Brunei Shell Petroleum Sdn Bhd, 2006 – 2009.  Lead
Marine Scientist.

• Pipeline Replacement Project, Brunei Shell Petroleum
Sdn Bhd, 2007.  Lead Marine Scientist.

• EIA of Seria North Flank Development, Brunei Shell
Petroleum Sdn Bhd, 2006 – 2007.  Lead Marine Scientist.

• Bugan Phase II ROV Field Survey, Brunei Shell
Petroleum Sdn Bhd, 2006.  Lead Marine Scientist.

• Integrated Impact Assessment of the Jetty Relocation
Project, Brunei Shell Petroleum Sdn Bhd, 2004. Lead
Marine Scientist.

DRILL CUTTINGS AND PRODUCED WATER DISPOSAL 

• Drill Cuttings Study for Block D12 in Offshore
Sarawak, for Shell Sarawak Berhard, Malaysia, 2012.
Project Director.

• Drill Cuttings Modelling for Well SH-05 in Abu Dhabi,
for Wintershall, Abu Dhabi, UAE, 2011.  Technical
Lead.

• Drill Cuttings and Oil Spill Modelling for Hair Dalma
HD-09 Well in Abu Dhabi, for ADMA-OPCO, Abu
Dhabi, UAE, 2011.  Project Manager.

• Drill Cuttings and Oil Spill Modelling for Block 64/11,
53/30 and 42/05 in South China Sea, Chevron, 2011.
Project Director.

• Drill Cuttings Modelling Study Bugan Field
Development (Brunei Shell Petroleum Sdn Bhd),
Brunei, 2008.  Project Manager.

• Drill Cuttings Modelling Study Bubut Field
Development (Brunei Shell Petroleum Sdn Bhd),
Brunei, 2007.  Project Manager.

• Peragam Exploration Well Drill Cuttings Modelling,
Brunei Shell Petroleum Sdn Bhd, 2006 – 2007.  Project
Manager.

• BSP CP127ST1 Well CPDP-12, Champion South-East
Development Project, for Brunei Shell Petroleum Sdn
Bhd, Brunei, 2007.  Project Manager.

• Oil Spill Modelling Study for Offshore Production
Platform, TOTAL, 2007 – 2008.  Project Manager.

• Oil Spill Modelling Study for Offshore Production
Platform, Shell Australia, 2007 – 2008. Project Manager.

FLOATING PRODUCTION STORAGE AND OFFLOADING
(FPSO) VESSELS 

• Fishing/Fisheries Scoping/Baseline Study for Offshore
Developments, Ghana, for Tullow Ghana Ltd, 2010 -
ongoing.  Technical Specialist.

• Integrated Impact Assessment of the Development of
Cendor Field, Petrofac, 2005 – 2006.  Lead Marine
Scientist.

LNG TERMINALS (EXPORT AND RECEIVING)

• Hong Kong Offshore LNG Terminal – Preliminary
Environmental Site and Risk Assessment, Hong Kong,
Confidential Client, 2015 – ongoing. Marine Specialist.

• Environmental Social Health Impact Assessment for a
Floating Liquefied Natural Gas Facility in Offshore
Waters, Northwest Australia, Confidential, 2008 – 2009.
Marine Ecology Specialist.

• Manzanillo LNG Terminal, Korea, Samsung
Engineering Company Ltd (SECL), 2008. Lead Marine
Scientist.

• Environmental Impact Assessment (EIA) of Liquefied
Natural Gas (LNG) Receiving Terminal and Associated
Facilities, CAPCO, 2005 – 2007.  Project Coordinator.

• Adequacy Review of Environmental Assessment for
Proposed Taranaki LNG (New Plymouth Council),
2008.  Lead Marine Scientist.

• Environmental and Risk Assessments for two Natural
Gas Facilities in Southeast Asia, CAPCO, 2004 – 2005.
Project Coordinator.

• Detailed EIA and FEED Study for Submarine Gas
Pipelines from Shenzhen LNG Terminal to Tai Po Gas
Production Plant, Hong Kong & China Gas Company,
2002 – 2003.  Lead Marine Scientist.

• Study of Potential Land-based Sites for Natural Gas
Facilities in Southeast Asia, CAPCO, 2002 – 2003.
Project Coordinator.

• Site Selection and Scoping Study for an LNG Terminal
in Thailand, Confidential Client, 2005 – 2006.  Lead
Marine Scientist.

DECOMMISSIONING 

• Options Assessment Update for Lufeng 22-1 Oil Field
Decommissioning Project, Statoil, 2008–2009. Project
Manager.

• Options Assessment for Lufeng 22-1 Oil Field
Decommissioning Project, Statoil, 2004. Lead Marine
Scientist.
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• Platforms Decommissioning Campaign, Offshore
Brunei Darussalam, Brunei Shell Petroleum Sdn Bhd,
2004.  Lead Marine Scientist.

• Environmental Impact Study of Temsah NW Platform
Disposal, Eni E&P, 2005.  Lead Marine Scientist.

• Consultation on Decommissioning of Overseas
Offshore Platforms, CNOOC, 2006.  Project Manager.

DOWNSTREAM PROJECTS 

• ESHIA for a Greenfield Refinery in Mandji Free Trade
Zone, Samsung C&T, Gabon, 2012 - ongoing.  Project
Director.

POWER SECTOR PROJECTS 

• Seawater Recirculation Study for Jeddah South Power
Plant Stage I, HHI, Saudi Arabia, 2012.  Partner in
Charge.

• Marine Biodiversity Study for Shoaiba Power Plant
Stage III, HSBC, Saudi Arabia, 2012.  Marine Expert.

• EM&A Team for Installation of Offshore Wind Farm in
Southwest Lamma Waters, Hong Kong, for The
Hongkong Electric Co., Ltd., 2011 – ongoing.  Project
Director.

• Investigation into Fish Ingress at Hong Kong Electric
Power Station, Lamma Island, Hong Kong, 2010 – 2011.
Project Manager.

• ESHIA Update for Mong Duong 2 Power Plant,
Vietnam, AES, 2010 – 2011.  Marine Ecology Specialist.

• Cooling Mist Dispersion Study at Sabyia Combined
Cycle Gas Turbine Power Station, Kuwait, HHI, 2009 –
2010. Project Manager.

• EIA for an Offshore Wind Farm Development in Hong
Kong, for The Hongkong Electric Co Ltd, 2007 - 2009.
Project Manager.

• Environmental, Health and Safety Impact Assessment
(ESHIA) for Vung Ang II Thermal Power, for One
Energy, Vietnam. 2008 - 2010.  Marine Ecology
Specialist.

• Environmental Impact Assessment of the Development
of a 2,750MW Power Station and Desalination Plant in
Jubail Industrial City, Marafiq IWPP, Kingdom of
Saudi Arabia, for WSP Environmental Middle East,
2007. Marine Ecology Specialist.

• Seawater Recirculation Study, Al Dur IWPP, for
Hyundai Heavy Industries Co. Ltd, Bahrain, 2008.
Project Manager.

• Seawater Recirculation Study, Marafiq IWPP, Hyundai
Heavy Industries Co. Ltd., Kingdom of Saudi Arabia,
2006 – 2007.  Project Manager.

• Baseline Water Quality Survey, Marafiq IWPP,
Hyundai Heavy Industries Co. Ltd., 2006, Kingdom of

Saudi Arabia.  Project Manager. 
• Thermal Plume Dispersion Study, Ma’aden Phosphate

Company, Kingdom of Saudi Arabia, 2009.  Project 
Manager. 

• Kwang Yang Combined Cycle Power Plant Cooling
Water Review, BP, South Korea, 2005.  

• Emissions Control Project at the Castle Peak Power
Station “B” Units, CAPCO, Hong Kong, 2006.  Marine 
Ecology Specialist. 

• Cooling Water Culvert Improvement Works, CLP
Power, Hong Kong, 2002.  Marine Ecology Specialist. 

• EIA for an 1800 MW Gas-Fired Power Station at
Lamma Extension, The Hongkong Electric Co., Ltd., 
Hong Kong, 1998 – 1999. Marine Ecology Specialist.  

• Identification of Constraints to the Routing of HEC
New Gas Pipeline - Desktop Study, The Hongkong 
Electric Co., Ltd., 1998.  Project Manager. 

PORT RELATED PROJECTS 

• Environmental Monitoring and Audit for Disposal
Facility to the East of Sha Chau (2017-2020) -
Investigation, CEDD, Hong Kong Government, 2017 –
ongoing.  Project Director.

• Environmental Monitoring and Audit for
Contaminated Mud Pits to the South of The Brothers
and at East Sha Chau (2012-2017) – Investigation.
CEDD, Hong Kong Government, 2017 – ongoing.
Project Director

• ESIA of a Greenfield Port, APM Terminals, Nigeria,
2012. Project Director.

• Contaminated Sediment Disposal Facility at South of
Brothers – EIA Update, Civil Engineering and
Development Department, Hong Kong Government,
Hong Kong, 2009 - 2010.  Project Manager.

• EM&A for Contaminated Mud Pit IV at East of Sha
Chau, CEDD, Hong Kong Government, 2009 – 2013.
Deputy Environmental Team Leader.

• EM&A for Contaminated Mud Pit IV at East of Sha
Chau, CEDD, Hong Kong Government, 2005 – 2009.
Deputy Project Manager.

• EM&A for Contaminated Mud Pit IV at East of Sha
Chau, CEDD, Hong Kong Government, 1997 – 2002.
Project Coordinator.

• Ecological Monitoring for Uncontaminated Mud
Disposal, CEDD, Hong Kong Government, 1999 – 2002.
Project Manager.

• Review of the Contaminated Mud Disposal Strategy
and the need for an Intermediate Contaminated Mud
Disposal Facility, CEDD, Hong Kong Government,
2002 – 2003. Project Manager

• Ecological, Fisheries and Water Quality Impact
Assessment Study for the Proposed Port Development
at Northwest Lantau, EDLB, Hong Kong Government,
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2005 – 2007.  Water Quality Specialist. 
• Environmental Impact Assessment of Savusavu Port,

Rural and Outer Islands Project, Asian Development 
Bank, Fiji, 2006 – 2007.  Environmental Team Lead. 

• EIA of the Development of a Container Terminal,
Vietnam, SPCT/P&O Ports, Vietnam, 2006 – 2008.  
Lead Marine Scientist. 

• Permanent Aviation Fuel Facility, Leighton Contractors
Asia Limited, Hong Kong, 2003 – 2009.  Environmental 
Team Leader. 

• Strategic Assessment and Site Selection Study for
Contaminated Mud Disposal, CEDD, Hong Kong 
Government, 1999.  Marine Ecology Specialist. 

• Site Specific Feasibility of Sludge Management Strategy
and Sludge Disposal Plan, EPD, Hong Kong 
Government, 1998 – 2000.  Marine Ecology Specialist. 

• Focussed Cumulative Water Quality Impact
Assessment for the West Po Toi Sand Borrow Area, 
HAM Dredging & Marine Contractors, 2001.  Marine 
Ecology Specialist. 

• Baseline Survey at East Tung Lung Chau, CEDD, Hong
Kong Government, 1999. Non-Statutory Marine 
Environmental Monitoring Update, Airport Authority 
Hong Kong, 2002 – 2003.  Marine Ecology Specialist. 

• Performance Verification of Stanley and Shek O
Outfalls, EPD, Hong Kong Government, 1999 – 2001.  
Marine Ecology Specialist. 

• Sustainable Development for the 21st Century,
Supplementary Agreement for Undertaking Baseline 
Surveys - Monitoring of Toxics in Marine Sediment and 
Biota, PlanD, Hong Kong, 2000. Marine Ecology 
Specialist. 

MINING PROJECTS 

• Marampa Mine ESHIA, London Mining PLC, Sierra
Leone, 2012. Aquatic Specialist

• ESHIA of Weda Bay Nickel Mine, ERAMET, Indonesia,
2011. Marine Specialist.

TRANSPORT 

• Environmental Permit Consultancy for the Third
Runway System Project at Hong Kong International
Airport, Hong Kong, 2015.  Project Director.

• EIA Review Consultancy for Hong Kong Airport Third
Runway Project, Airport Authority Hong Kong, Hong
Kong, 2012-2013.  Project Manager

• EIA Review for Area 54 Road Network, Transport
Department, Hong Kong, 2012-2013.  Project Director.

SEWAGE INFRASTRUCTURE AND DRAINAGE 

• Agreement No. CE 55/2009 (DS) - Outlying Islands
Sewerage Stage 2 – South Lantau Sewerage Works –
Investigation EIA, Hong Kong, for DSD, 2010 – 2014.
EIA Manager.

• Agreement No. CE 6/2002 (DS) - Drainage
Improvement in Northern New Territories – Package C
- Investigation, Design and Construction – EIA for
TKL05, Hong Kong, for DSD, 2010 – 2012. EIA Manager.

• Agreement No. CE 6/2010 (DS) - Improvement of Yuen
Long Town Nullah (Town Centre Section) –
Investigation EIA, Hong Kong, for DSD, 2010 – 2012.
EIA Manager.

• Environmental Impact Assessment of Regulation of
Shenzhen River Stage IV EIA Study, Hong Kong, for
DSD, 2009 – 2011.  Water Quality Specialist.

• Hong Kong Sewage Harbour Area Treatment Scheme
(HATS) Stage 2 – Supplementary Water Quality
Monitoring, EPD, Hong Kong Government, Hong
Kong, 2007 – 2011.  Project Manager.

NATURAL RESOURCE MANAGEMENT 

• Total Water Management for Hong Kong – Feasibility
Study, DSD, Hong Kong Government, 2005 – 2008.
Project Manager (Environmental).

• Study in Terrestrial Habitat Mapping Based on
Conservation Value, SDU, Hong Kong Government,
2002 – 2003.  Project Manager.

• Artificial Reef Deployment Study, AFCD, Hong Kong
Government, 1998 – 1999.  Marine Ecology Specialist.

• Fisheries Resources and Fishing Operations in Hong
Kong Waters, AFCD, Hong Kong Government, 1998.
Marine Ecology Specialist.

• Seabed Ecology Studies, AFCD, Hong Kong
Government, 1998 – 1999.  Marine Ecology Specialist.



Guy Williams 
Principal Consultant 

Mr. Guy Williams has recently joined ERM Vietnam, 
with more than fifteen years’ experience in 
environmental and social impact assessment and 
review for natural resource and private sector 
development throughout Africa and Asia-Pacific. 
Mr Guy is a technical leader in the biodiversity and 
ecosystems services field and has extensive experience 
leading biodiversity related aspects of environmental 
and social assessment, and due diligence. 

Before joining ERM, he had worked for IFC, World 
Bank and has worked on various projects funded by 
multilateral and bilateral financing and development 
agencies that are signed up to the IFC/WB guidelines, 
the World Bank Equator Principles.  He is thoroughly 
familiar with the environmental and social conditions 
associated with multilateral and bilateral lending. 

Mr Guy has managed or worked as technical 
reviewer/advisor for projects across Asia-Pacific, 
including Papua New Guinea, Myanmar, Vietnam, 
China, Cambodia, Lao, Thailand, Philippines.  He has 
led or involved in reviewing environmental, social 
risks of projects and programmes against IFC 
Performance Standards, the Equator Principles, ISO 
14001 (environmental management), OHSAS 18001 
(health and safety management) and ISO 31000 (risk 
management).   

Guy has worked in Papua New Guinea for more than 
15 years, including project management and 
independent technical review of projects from the 
following sectors: power (hydro, thermal, biofuel), 
argo-forestry (rubber, oil pam, and timber), 
infrastructure (transport, and property), mining 
(quarry, open cut and artisanal), and oil and gas. 

Guy was a founder and director of an environmental 
management consultancy firm based in Australia.  He 
worked closely with a variety of clients including 
multinational, private equity, investment funds and 
lending institutions.  Guy was also a director of 
Australia Myanmar Chamber of Commerce of which 
includes over 30 leading Australian businesses 
investing in Myanmar.  

Professional Affiliations 
• FSC/ RSPO, High Conservation Value, Accredited

Assessor
• IUCN, Commission for Ecosystem Management
• IUCN, Species Survival Commission, Primate

Specialist Group

Fields of Competence 
• Environmental and social strategy/assessment

(EIA/SIA)
• Sustainable finance and environmental due

diligence
• Biodiversity and ecosystem services assessment
• Stakeholder engagement
• Environmental management & monitoring
• Environmental, health and safety auditing
• Health , safety and environmental training

Education 
• Master of Environmental Management and

Development, Australian National University,
Australia, 2014.

• MPhil (Application of high conservation value
assessment in protected area management),
Australian National University, Australia, 2012.

• BSc/BA (Hons) Ecology/ Anthropology,
Australian National University, Australia, 2001

Languages 
• English (native speaker)
• Mandarin (conversational)
• Tok Pisin (conversational)

Key Industry Sectors 
• Mining
• Power
• Infrastructure
• Oil and Gas
• Argo-forestry
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Key Previous Experience 

• Environmental and Social Due Diligence
Assessment of Operating and Proposed
Hydropower Plant, Independent Client, 2016.
The project includes identification of potentially
significant E&S legacy issues related to 4
operational hydropower plants comprising a
cascade from 3MW to 60MW, located in central
Viet Nam. Guy’s role included review of existing /
historical grievances; review of gaps in existing
E&S management systems; and recommended
actions to address and manage risks in line with
the Applicable Standards.

• Health, Safety and Environment Program
Development, Max Myanmar/ Parami Energy,
Myanmar, 2016.  The project aims at designing
and delivering corporate health and safety policy
in accordance with OHSAS 18001 for a leading
Myanmar company, with cross sector footprint
(including road construction, upstream oil and
gas). Guy’s role included risk assessment, policy
and system development and training for senior
management, operational staff and sub-
contractors.

• Environmental and Social Review for Gold
Mine, FinnFund, Myanmar, 2016.  An
independent due diligence review and assessment
for potential co-investment in a gold mine (open
cut / artisanal concession mix) in Shann State,
Myanmar. Guy worked as part of integrated
finance, legal and risk teams in completing risk
assessment of life of mine risks through
operational improvements. His role included
provision of on-ground context, stakeholder
mapping and material risk analysis in support of
the lender assessment.

• Myanmar Ministry of Environment,
Conservation and Forestry - EIA training and
capability program, MOECAF/ Vermont Law
School, Myanmar, 2015.  Guy’s role includes
review of EIA and due diligence screening of
development applications against national EIA
procedures.

• Strategic Environmental Assessment for Dawei
Special Economic Zone, Confidential Client,
Myanmar, 2015.  Guy was a project leader of team
of international and national consultants
undertaking strategic environmental and social
risk assessment and scenario workshop for
regional government and civil society
organisations involved in Dawei Special Economic
Zone.

• Development of Biodiversity offset policy for
PNG Conservation and Environmental
Protection Agency, Papua New Guinea, 2015.
Guy was responsible for development of a
technical standard for assessment of habitat
disturbance and biodiversity impacts for Papua
New Guinea.

• Regional ecosystem services mapping and offset
program for Critical Ecosystems Partnership, FFI,
Vietnam, 2014-2015. The project included design
of regional payment for ecosystem services
program to explore sustainable finance
mechanisms for community lead protected area
management. Guy undertook community
consultation and consent workshops and lead
conservation value mapping across 15 local
communities.

• Climate Impact and Resilience Assessment For
Sugar Industry and Protected Areas for Negros
Occidental, ADB, Philippines, 2013-2014.  Guy
involved in environmental impact and climate
change adaptation assessment for regional sugar
industry.

• High Conservation Value Assessment, New
Britain Palm Oil / WWF, Papua New Guinea,
2013.  The project included design and delivery of
community-lead high conservation and carbon
stock value based assessment for palm oil
development in New Britain region of Papua
New Guinea.  Guy’s role included GIS / mapping
of climate affected livelihood zones and
supporting corporate investment objectives for
new planting and expansion.

• Myanmar-China forest products trade
projection, World Bank, Myanmar, 2012.  Mr
Guy worked as a trade analyst for supply chain of
timber and non-timber forest products in Kachin
State (Myanmar) and Yunan Province
(P.R.China), including community impacts and
climate related effects of forest clearing and land
use.
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• Ok Tedi Expansion Review for Ok Tedi Mining
Limited, Papua New Guinea, 2012.  Guy worked
as an ecology and biodiversity expert on the team
reviewing for the PNG Government,
environmental impact predictions made by Ok
Tedi Mining Limited as part of its application for
Mine Life Extension.

• Environmental and Social Impact Assessment
(ESIA) of Surat processing and transport
facility, Shell/ PV Oil, Thailand, 2008.  Guy
involved in stakeholder consultation and
programme management for regional oil storage
and transport facility, Environmental, health and
social impact assessment, including reporting and
environmental management planning.

• National Infrastructure Risk and Adaptation
Planning Guidelines, ADB, Papua New Guinea,
2007.  Guy’s role included Program management
and project reporting for national bridge and port
infrastructure upgrade programs, and technical
inputs for environmental and climate change
adaption risk assessments.

• LNG Project Western Highlands, Exxon Mobil,
Papua New Guinea, 2007.  Guy worked as a
biodiversity lead and ongoing adviser to Exxon-
Mobil’s PNG LNG project, including EIS and
ESMP development to IFC standards. This is a
major development to pipe gas from central PNG
to Port Moresby for liquefaction and export. He
was responsible for identification, elaboration and
scoping of all onshore biodiversity and ecology
issues for project planning and EIS preparation
and supervision and/or carrying out of field
studies.

• ESIA for Daru deep water port and offshore
storage facility, Talisman / PNG Sustainable
Development Program, Papua New Guinea,
2006.  The project included design of ESIA scope
for gas transfer, storage and handling facility.
Coordination of hydrological and geotechnical
assessment for offshore port facility.  Guy was
responsible for leading marine and terrestrial
biodiversity survey coordination and reporting
for ESIA.

• Western province regional ESIA for prospective
oil and gas and mining investment activity,
PNG Sustainable Development Program, Papua
New Guinea, 2005.  Guy involved in
development of community lead ESIA model,
including government officer and community
training and capacity building. Strategic board-
level advice for community development
program for trust fund / royalty distribution.

• Phou Xang He Community Biodiversity
Conservation and Development Plan, IFC, Laos,
2002-2004.  Contracted by the International
Finance Corporation to produce a Community
Biodiversity Conservation and Development Plan
for a large area of central Laos as a prerequisite
for financing the Sepon gold project. The plan
included an analysis of development and
environmental activities in the region, liaising
with government agencies, mining companies,
villagers and NGOs, conservation needs,
management needs and structures, training plans,
and financing.
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Becky Summons 
Senior Consultant 

Becky Summons is a Senior Consultant with ERM 
based in the Yangon, Myanmar Office.  Miss 
Summons has over 8 years’ experience in 
Environmental and Social Impact Assessments 
(ESIAs) and has worked on a number of projects in 
the oil and gas, renewables, infrastructure, power and 
marine cable industries. She has particular experience 
in both Myanmar permitting requirements for ESIA 
and undertaking ESIAs to lender requirements (such 
as IFC, EBRD, Equator Principles and JBIC).   

Becky specializes in marine environmental impact 
assessment and has significant experience in the 
preparation and management of a variety of 
Environmental, Health and Social Impact 
Assessments (ESIAs/ EIAs/ESHIAs), Environmental 
Statements (ESs), Habitat Regulations Assessments 
(HRAs), Appropriate Assessment (AAs) and Strategic 
Environmental Assessments (SEAs).  As part of these 
works, Becky has managed a range of projects for 
clients including BP, BG Group, Statoil, EnQuest, 
Petrofac, PA Resources, GDF Suez, RWE, South 
Stream Transport B.V. and Wintershall.  

As part of these works, Becky either lead or 
supported stakeholder engagement for oil and gas 
projects in Europe, ensuring all consultation was 
conducted to IFC requirements. Becky’s engagement 
experience includes: setting up and running 
engagement workshops; preparing stakeholder 
engagement plans, consultation databases, meeting 
minutes and presentation materials and participating 
in stakeholder consultation.  This engagement has 
included liaison and meetings with local and fishing 
communities, fishing organizations, governing bodies 
and local academic institutions.  She was seconded to 
the BP offices in Aberdeen in 2010-2011 where she 
worked within the subsea and wells environmental 
team on all environmental permits required for BPs 
oil and gas activity within the UKCS.  This role 
required liaison with the Environmental Advisor at 
BP, the DECC and other statutory bodies.  

Becky has managed a range of projects for clients in 
the oil and gas industry including BP, EnQuest, 
Petrofac, PA Resources, GDF Suez, RWE, South 
Stream Transport B.V. and Wintershall.  Becky has 

been involved in a number of upstream offshore oil 
and gas environmental permits including PONs 
OPEPs (Oil Pollution Emergency Plans) and Marine 
Licenses and has managed developments from single 
small scale exploration well permits to detailed 
permitting requirements for large scale field 
developments.  Through this, Becky has gained 
extensive knowledge of chemical and environmental 
impact assessments including air, waste and chemical 
emissions, oil spills, seabed disturbance and 
underwater noise.   

EDUCATION 

 MSc, Marine Environmental Protection, Bangor
University, Wales, United Kingdom, 2009

 BSc (Hons), Marine Biology, University of
Swansea, Wales, United Kingdom, 2003

PROFESSIONAL AFFILIATIONS & REGISTRATIONS 

 Member of the Institute of Environmental
Management & Assessment (IEMA)

 DECC Level 2 Corporate Manager (Oil Spill
Response): Oil Spill Response (September 2011)

FIELDS OF COMPETENCE 

 Marine Biology and Ecology

 Environmental Impact Assessment (EIA)

 Environmental Monitoring

 Oil and Gas Specialist

 Environmental Planning and Regulations

 Stakeholder Engagement

CONTACT DETAILS 

ERM Myanmar Company Limited 

Suite 628, 6th Floor, Hledan Centre, Corner of Pyay Road 

and Hledan Road, Kamaryut Township, Yangon, Myanmar  

T +95 (0) 1 230 4405, ext. 8536 

M +95 (0) 945 3434 203 

E becky.summons@erm.com  

mailto:becky.summons@erm.com
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SELECTED PROJECT EXPERIENCE 

INFRASTRUCTURE & INDUSTRY 

 Environmental Considerations Report for potential

exploration mining activities in Sagaing. 2016-2017.

Becky was the Project Manager and has undertaken a

site visit and environmental review of existing data in

order to provide an environmental review and

recommendations in support of PanAust future

potential mining operations.  This work included a site

visit and drafting of a report to provide

recommendations for control of existing environmental

issues in the area.

 EMP for Tin and Tunsten Mine in Kanbauk,

Tanintharyi Region, Delco. 2016-ongoing.  Becky is

the environmental specialist for the Project and work

includes a site visit and preparation of the

environmental baseline and impacts assessment /

mitigation within the EMP.  The work is conducted to

Myanmar national legislation.

 EIA for Offshore Supply Base, confidential, 2016-

ongoing.  Becky is the Project Manager for a proposed

offshore supply base in Myanmar.  The work involves

preparation of PPR, Scoping Report and EIA Report for

Myanmar national requirements as well as stakeholder

engagement and site visits.

 Yangon Port, Phase 2 Development ESIA, Myanmar,

2016-ongoing. Becky is the Project Manager for an

ESIA Study of a port expansion in downtown Yangon,

Myanmar. The work includes site surveys, baseline

data collection, public consultation and stakeholder

engagement to be conducted to IFC Standards.  Becky

is responsible for the overall management of the Project

and production of the ESIA Report and EMP.

 Semeikhon Port ESIA, Mandalay, Myanmar, 2016-

ongoing. Becky is the ESIA Expert for ESIA Study of a

port expansion near Mandalay in Myanmar. The work

includes site surveys, baseline data collection, public

consultation and stakeholder engagement to be

conducted to IFC Standards.  Becky is responsible for

the impacts assessment and production of the ESIA

Report and EMP.

OIL AND GAS (UPSTREAM)

 Shwe Field Development, EIA, Offshore Rakhine

State, Myanmar. 2016-ongoing. Becky is the in country

Project Coordinator for the Daewoo Shwe Field EIA

and EMP.  This work is being undertaken in

accordance with the EIA Procedure of Myanmar.  The

role includes client liaison, marine environmental

baseline and impact assessment, public consultation

and stakeholder engagement, and preparation of the

EIA Report to local Myanmar requirements. 

 Exploration Drilling campaign EIA’s, Offshore and

Onshore Myanmar, Berlanga, 2016-Ongoing.  Becky

is the Project Manager for two Projects for exploration

drilling campaigns in Block M-8 and MOGE-4 offshore

and onshore Ayeyarwady Region in Myanmar.  The

role includes client liaison, marine environmental

baseline and impact assessment, public consultation

and stakeholder engagement, and preparation of the

EIA Report to local Myanmar requirements.

 Exploration Drilling campaign EIA’s, Offshore

Myanmar, Woodside, 2016-Ongoing.  Becky is the

Project Manager for two Projects for exploration

drilling campaigns in Block A-6 and AD-7 offshore

Rakhine State and Ayeyarwady Region in Myanmar.

The role includes client liaison, marine environmental

baseline and impact assessment, public consultation

and stakeholder engagement, and preparation of the

EIA Report to local Myanmar requirements.

 Exploration Drilling EIA, Offshore Myanmar, Ophir,

2016-Ongoing.  Becky is the Project Manager for

exploration drilling in Block AD-3 in the waters

offshore Rakhine State in Myanmar. The role includes

client liaison, marine environmental baseline and

impact assessment and preparation of the EIA Report

to local Myanmar requirements.  The work also

involved stakeholder engagement in the Thandwe and

Sittwe, Rakhine State to participate in focus group

discussions on fishing and the environment.

 3D Seismic Survey and Exploration Drilling IEE,

Offshore Myanmar, Woodside, 2015-Ongoing.

Becky is the Project Manager for a 2D and 3D

exploration campaign (including seismic surveys and

exploration drilling) in Block AD-07 in the waters

offshore Rakhine State in Myanmar. The role includes

client liaison, marine environmental baseline and

impact assessment and preparation of the IEE Report to

local Myanmar requirements.  The work also involved

stakeholder engagement in the Sittwe, Rakhine State to

participate in focus group discussions on fishing and

the environment.  The engagement has also involved

discussion with key stakeholders such as universities,

NGOs, government authorities and Myanmar fishing

associations.

 2D and 3D Seismic Survey IEE, Offshore Myanmar,

Tap Oil, 2015-Ongoing.  Becky is the Project Manager

for 2D and 3D seismic surveys in Block M-7 in the

waters offshore Mon State and Tanintharyi Region in

Myanmar. The role includes client liaison, marine

environmental baseline and impact assessment and

preparation of the IEE Report to local Myanmar

requirements.

 2D and 3D Seismic Survey IEE, Offshore Myanmar,

BG Group, 2015-Ongoing.  Becky is the Project

Manager for a 2D and 3D exploration campaign
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(including seismic surveys, gravity & magnetic surveys 

and seabed sampling) in Blocks A-4 and Ad-02 in the 

waters offshore Rakhine State in Myanmar. The role 

includes client liaison, marine environmental baseline 

and impact assessment and preparation of the IEE 

Report to local Myanmar requirements.  The work 

also involved stakeholder engagement in the Rakhine 

State in 4 townships to participate in focus group 

discussions on fishing and the environment.  The 

engagement has also involved discussion with key 

stakeholders such as universities, NGOs, government 

authorities and Myanmar fishing associations.  

 2D Seismic Survey IEE, Offshore Myanmar, Statoil,

2015-ongoing.  Becky is the Project Manager for a 2D

seismic survey in Block AD-10 in the waters offshore

Rakhine State in Myanmar.  The role includes client

liaison, marine environmental baseline and impact

assessment and preparation of the IEE Report to local

Myanmar requirements.  The work also involved

stakeholder engagement in the Rakhine State in 2

townships to participate in focus group discussions on

fishing and the environment.

 Seismic Survey ESIA, Honduras, BG Group, 2014-

2015.  Becky was the part of the marine ecological

project team for an ESIA required for a seismic survey

in Honduran Caribbean waters.  Work involved the

development of the marine ecological impact

methodology and criteria, the preparation of the

baseline and impacts assessment and development of

mitigation measures and monitoring requirements.

 Conrie Field Development Environmental Statement

(ES), EnQuest, UKCS 2011-2012.  Becky was project

manager, lead author and focal point to deliver the ES

for the Conrie Field Development in the Northern

North Sea including 8 new wells and a tie-back to the

existing Don Platform. This work included the

preparation of an ES detailing impacts from

construction of and production from the Conrie Field in

the Northern North Sea.  Work included liaison with

statutory bodies, chemical, noise, air and other

environmental impacts associated with oil and gas

developments based on baseline surveys.

 Don SW and West Don and Exploration offshore oil

and gas permitting, EnQuest, 2010-2011.  Becky was

project manager and focal point for environmental

permitting work for EnQuest in their Don Field.  Work

involved the preparation of a variety of environmental

permits (PONs/ OPPCs/ OPEPs) for drilling and

intervening wells, seismic surveys and installing

pipelines and platforms and liaison with regulatory

bodies.  Impact assessments were carried out for the

following; Don SW and West Don, Heather and Ivy,

Crathes and Knightsbridge.

 BP Secondment, Aberdeen, BP, 2010 – 2011 (6

months). Becky was seconded into the BP offices in

Aberdeen to assist the wells and subsea environmental 

advisor with permitting regulations of all BP upstream 

activities in the UKCS.  Work involved liaison with 

statutory bodies and preparation, tracking and 

submission of E&P permits for the UKCS.  

 Offshore oil and gas permitting, BP, RWE, GDF Suez,

EnQuest, Wintershall, UK 2009-11.  Becky was

project manager and focal point for environmental

permitting work for EnQuest exploration drilling

within the UKCS.  Becky was also involved in the

preparation and management of environmental

assessments and permits of a number of well drilling

and intervention programs for a variety of companies

operating within the UKCS.  Work included;

preparation of ESs, seismic surveys applications,

drilling and intervention permits for wells, permits for

installation of pipelines, platforms and subsea

templates.

 Exploration drilling Oil Pollution Emergency Plans

(OPEPs), EnQuest, Wintershall, BP, 2010-2011.  Becky

was the lead author for a number of Oil Pollution

Emergency Plans (OPEPs) for BP, Wintershall and

EnQuest and undertook frequent liaison with

governmental departments on the requirements of new

legislation into oil spill response.  This work involved

assessment of oil spill models and key sensitivities in

the area.  The OPEP was prepared in accordance with

new government guidelines.

 Seaward License Round (R26) Applications, RWE and

GDF Suez, 2010. Becky authored the environmental

appendix for RWE and GDF Suez to support their 26th

round license applications.  This involved

identification of key sensitivities and assessment of any

potential impacts.

 Seismic Survey Application and ES, PA Resources,

Greenland, 2010.  Becky was involved in the

preparation of applications with an associated ES for

proposed 3D seismic activity in Disko Bay (West Coast

of Greenland).  Work involved liaison with local

authorities, review and assessment of baseline

environmental data and environmental impact

assessment.

 Offshore oil and gas permitting, BP, RWE, GDF Suez,

EnQuest, Wintershall, UK 2009-11.  Becky has

undertaken over 15 applications for seismic surveys

within the North Sea.  These have included

underwater noise modelling analysis, baseline creation

and impact assessment to meet permitting

requirements.

MIDSTREAM (PIPELINES) 

 South Stream Offshore Pipeline Project, South

Stream Transport B.V., 2012-2014.  The SSOPP was a

major development scheme to bring gas from the
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Russian gas fields to Europe via a pipeline under the 

Black Sea.  Becky was the country manager for the 

Turkish EIA and ESIA process and was responsible for 

the delivery of all reports from scoping to final ESIA 

related to Turkish permitting requirements and 

international standards such as Equator Principles, 

World Bank and IFC Performance Standards. She was 

also responsible for delivering the marine ecology 

Chapters for all three countries (Russia, Bulgaria and 

Turkey).  Becky also managed the stakeholder 

engagement aspects of the project within Turkey which 

included liaison with ministries, NGOs and academic 

organisations to support the national approval process. 

She also assisted with the stakeholder consultation 

primarily focused on fishing communities and 

organisations as the Project was located >100km from 

the coastline.  Becky’s responsibilities in the marine 

ecology aspects include: sole author of the scope of 

work for Turkish, Russian and Bulgarian marine 

survey. The survey included benthic, mammal and 

seabird surveys in the Black Sea and was undertaken to 

meet international standards, development of impact 

assessment criteria for marine receptors, preparation of 

the marine ecology chapters for the ESIA and assistance 

with the planning of HRA/Appropriate Assessment for 

Bulgaria and other required documents for permitting 

requirements.  

POWER 

 EIA for Yangon 300MW power plant.  ERM are

undertaking an EIA for local Myanmar approval for a

300 MW Power Plant in Yangon Region.  Becky is the

Project Manager.  This work involves preparation and

submission of EIA and EMP documentation as well as

environmental baseline surveys and stakeholder

engagement.

 Middle PaungLaung Hydropower Feasibility Study.

National Environmental and Social Consultants.

2016-Ongoing.  Becky is the Project Manager for the

environmental and social baseline surveys for the

Feasibility Study in Shan State / Naypyidaw hydro

Project.  The work includes organising the social and

environmental baseline surveys, preparation of the

Survey Reports and engagement with key stakeholders

such as government, NGOs and local communities.

 Habitats Regulations Assessments (HRA) for siting

of a nuclear power station, DECC, 2010. Becky assisted

in the preparation of HRAs for two locations within the

UK identified as potential sites for nuclear power

stations.  This work involved assessing potential

impacts from the power plants in terms of the impact

on neighbouring protected areas.

 GTI and BWII Windfarms due diligence, Germany,

2009-10. Becky was involved in the due diligence work

for two large German windfarm developments in the 

North Sea.  Work involved managing the translation 

of documents from German and overall document 

management for all key reports.  Becky also prepared 

the environmental and permitting sections of a due 

diligence report to focus on any key issues that could 

arise from the proposed wind farms.  

DUE DILIGENCE / RISK

 TAP / TANAP ESIA Commitments Risk Assessment,

BP, 2014. Becky was the Project Manager for a risk

assessment of ESIA commitments contained within the

commitment registers for two gas pipelines (TAP and

TANAP).  This work involved a review, categorisation

and pre-screening of the ESIA commitments in order to

undertake a risk assessment.  The risk assessment

focused on business, HSE and financial risks

(associated with the inaction of commitments) and

highlights those with the greatest risk to the Project.



Myat Mon Swe 
Senior Consultant 

Myat Mon Swe is a Senior Consultant with ERM based 
in the Myanmar Office.  She is a Myanmar national 
with over 20 years’ experience as a social consultant 
working on Projects in Myanmar. Myat Mon has been 
experience in undertaking stakeholder engagement 
throughout Myanmar from the national to village 
levels and has worked with ERM for a number of oil 
and gas Projects including Woodside and Ophir in 
Ayeyarwaddy Region and Rakhine State.  

Myat Mon has worked on a number of projects in 
Offshore Seismic and drilling projects, Offshore Supply 
Based Project, Coal, Tin and Tungsten Mining Projects, 
Cement Project, National Power Transmission Line 
Project, Private Power Supply Projects, Thilawa Special 
Economic Zone Development, Korea-Myanmar 
Friendship Bridge (Dala) Construction, Sustainable 
Energy Industries, Sugar Mill Industries, 
Manufacturing and Hotels and Resorts undertaking 
Environmental and Social Impact Assessments by the 
requirements of Myanmar Environmental Impact 
Assessments Procedure and National  Environmental 
Quality (Emission) Guideline, IFC Standards, ECDF 
Safeguard Policy and JICA Guidelines and 
Environmental, Health, Safety and Social-EHSS 
Safeguard Screening in Hospitals and High-Rise Office 
and Apartment of Complex Buildings in Myanmar.  

Myat Mon has significant experience in the 
management of public consultation and social 
engagement of a variety of EIAs, ESIAs and SEAs. 
She has strong professional relationships with a 
number of key stakeholders including Ministry of 
Natural Resources and Environmental Conservation 
(MONREC), Ministry of Construction (MOC), Ministry 
of Electrical Power (MOEP) Ministry of Oil and Gas 
Enterprise (MOGE) and Ministry of Hotel and Tourism 
as well as Sates and regional levels of Chief Ministers 
and government. 

Since February 2015, Myat Mon has been working 
exclusively in Myanmar on projects for Woodside and 
Ophir related to offshore exploration.  She has taken 
part in numerous public consultations for ESIA studies 
in Rakhine State, Ayeyarweddy Region, and Yangon 
and in Nay Pyi Taw and has built up good 

relationships with governing bodies such as MOECAF 
and MOGE.  

Myat Mon has also lead or supported stakeholder 
engagement, ensuring all consultation was conducted 
to Myanmar Environmental Impact Assessment 
procedure and National  Environmental Quality 
(Emission) Guideline,  IFC requirements, ECDF 
Safeguard Policy and JICA Guidelines.  Myat Mon’s 
engagement experience includes: Environmental and 
Social Survey, preparing of consultation management 
plan, presentation materials and meeting minutes, 
participating in focus group concerned with project 
discussions, stakeholder consultation including liaison 
and meetings with local potentially affected 
communities and civil communities, local industrial 
and market association and organizations, governing 
bodies and local universities.   
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EDUCATION 

 Diploma of GIS and RS, Yangon University,  
Myanmar, 2006 

 MSc, Energy and Environmental Management, 
University of Flensburg, Germany, 1998 

 B.Agri.Sc., Yezin Agricultural University   
Myanmar, 1987 

 
PROFESSIONAL AFFILIATIONS & REGISTRATIONS 

 Member of Myanmar Engineering Society 

(MES)  

 Member of German Alumni Association   

 Myanmar (GAAM) 

 Member of Flensburg Association for Energy  

 Management (FAME)-Asia Pacific  
 
FIELDS OF COMPETENCE 

 Stakeholder Engagement 

 Energy and Environmental Management 

 Environmental and Social Impact Assessment  

(ESIA) 

 Environmental Monitoring 

 EHSS Safeguard Screening 

 Occupational Safe, Healthy and Environment   

(OSHE) –OHSAS 18001:2007 

 Internal Auditing, ISO 9001:2008 
 

 

CONTACT DETAILS 

 

ERM Myanmar Company Limited 

Suite 628, 6th Floor, Hledan Centre, Corner of Pyay Road 

and Hledan Road, Kamaryut Township, Yangon, Myanmar  

 

Direct Office Line: +95 (0) 1 230 4405, ext. 8534 

Email: myatmon.swe@erm.com  

Web: www.erm.com 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

SELECTED PROJECT EXPERIENCE 
 
OFFSHORE IN MYANMAR 
 
 Environmental Impact Assessment-EIA of Drilling, 

Offshore Myanmar, Woodside (Ongoing Project).  

Myat Mon is the Team Leader of Public Consultation for 

drilling in Block AD-7 in Rakhine State and Block A-6 in 

Ayeyarweddy Region in Myanmar working with ERM 

(HK). The role includes preparation of the Public 

Consultation Plan, National, Regional and State levels 

and Townhall Stakeholder Meetings, Meeting Minutes, 

Social and Fishing Survey for the preparation of IEE 

Report to local Myanmar requirements.  The 

engagement has also involved discussion with key 

stakeholders such as universities, NGOs, government 

authorities and Myanmar fishing associations 

 

 Environmental Impact Assessment-EIA of Drilling, 

Offshore Myanmar, Ophir Myanmar (Ongoing 

project).  Myat Mon is the Team Leader of Public 

Consultation for drilling in Block AD-3 in Rakhine State 

in Myanmar working with ERM (HK). The role includes 

preparation of the Public Consultation Plan, National, 

Regional and State levels and Townhall Stakeholder 

Meetings and participating in focus group discussions 

on fishing and the environment. Meeting Minutes are 

reported for the preparation of IEE Report to local 

Myanmar requirements.   

 

 2D and 3D Seismic Survey, Offshore Myanmar, 

Woodside (2015-2016).  Myat Mon was the Team 

Leader of Public Consultation for 2D and 3D seismic 

surveys in Block AD-7 in the waters offshore Rakhine 

State and Block A-7 and A-6 in Ayeyarweddy Region in 

Myanmar working with ERM (HK). The role includes 

preparation of the Public Consultation Plan, National, 

Regional and State levels and Townhall Stakeholder 

Meetings, Meeting Minutes, Social and Fishing Survey 

and Program Management of Community Liaison 

Officers- CLO for Grievance Redress Mechanism- GRM 

for the preparation of IEE Report to local Myanmar 

requirements.   

 

OFFSHORE SUPPLY BASED (OSB) PROJECT  
 
 Provision of Environmental Baseline Survey for the 

Offshore Supply Based in Ngayokekaung 
Townshop , Myint & Associates Company Ltd. 
(M&A) (2017). Myat Mon was Team leader of Public 
Consultation and Socio-economic Survey for ESIA 
investigation as per the Myanmar Environmental 
Impact Assessment (EIA) Procedure issued by the 
Ministry of Natural Resources and Environmental 
Conservation (MONREC). 

mailto:myatmon.swe@erm.com
http://www.erm.com/
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BRIDGE CONSTRUCTION 

 Korea-Myanmar Friendship Bridge (DALA)
Construction Project, Ministry of Construction-MOC,
Myanmar (2016). Myat Mon was involved as a Local
Consultant of Environmental and Social Impact
Assessment – ESIA study in this National Project
aimed to construct a bridge cross the Yangon River
connecting Yangon and Dala Townships cooperated
with Korea Engineering Consultants Corp-KECC and
SAMIL from Korea.

POWER 

 500 KV Power Transmission Line Project, Myanma
Electrical Power Enterprise,- MEPE, Ministry of
Electrical Power, Yangon, Meikhtilar, Taung Oo and
Bago, 2015.   The work was mainly updating of the
existing IEE report with JICA and ERM (Japan)
together by the Consultation of national, regional and
township levels of governing authorities and Socio-
economic based and involved analysis of baseline data
and data from the local authorities on key sensitivities
in the region and engaged with Environmental
Management Plan and Monitoring Plan. And 2
Stakeholder meetings was conducted for land
acquisition, land and crops compensation for ROW of
transmission line and access roads of Sub stations and
6 Townhall Meetings for the explanation of projects
and IEE results in 4 townships. Grievance Redress
Mechanism- GRM programme was involved in this
project working with village tract leaders of General
Administration Department- GAD and YESB (Yangon
Electric Supply Board).

 ESIA for Yangon 300 MW Rental Project in Dala
Township, Yangon, Consortium of National
Infrastructure Holdings Co., Ltd., MCM Energy Co
Ltd., APR Energy Plc., and Ace Resources Group Pte.
Ltd. (2016).  The role of the participation in that
project, Myat Mon involved as Social Specialist for the
Social Impact Assessment.

SPECIAL ECONOMIC ZONE DEVELOPMENT 

 Thilawa Special Economic Zone (2000Ha)
Development Project, Thilawa SEZMC, Myanmar
(2014-2015). Myat Mon was a Local Consultant of
social and public consultation to assist JICA Team and
ERM (Japan).   The role includes client liaison, Social
and environmental baseline and impact assessment
and preparation of the SEA/EIA Reports to local
Myanmar requirements.  The work also involved
field survey, stakeholder engagement in the Thanlyin,
Kyauk Tan Townships.  The engagement has also
involved discussion with key stakeholders such as
universities, NGOs, national and regional government
authorities and Myanmar Thilawa Development

Associations. 8 Townhall meetings were conducted by 
the regulation of JICA Guideline and Myanmar EIA 
draft procedure (2014). Work involved managing the 
translation of documents from English and overall 
document management for all key reports. 

MANUFACTURING 

 Adidas Shoe Production Factory, Myanmae Paung

Cheng Co., Ltd, Thar Du Kan Industrial Zone, 2014.

Myat Mon was Team leader and this work included the

Environmental Quality baseline survey and liaison with

authorised bodies, chemical, noise, air and other

environmental impacts associated with shoes

production, social developments based on baseline

surveys and Stakeholders meetings with PAPs, NGOs,

Workers’ Association, government bodies and interest

civil communities.

INDUSTRIES 

 Myo Hla Sugur Mill, Myanmar, 2014.  Myat Mon was

Team leader and focal point mainly for environmental

management plan for existing factory.  Work involved

Impact assessments and mitigation measures were

carried out and the preparation of Environmental

Management Plan–EMP and Environmental Monitoring

Plan- EMoP.

 Printing Ink Production Factory, Hlaing Thar Yar

Industrial Zone, Yangon, Myanmar, (2014). Myat Mon

was a team leader of Feasibility Study for EIA and this

involved analysis of baseline data in terms of key

sensitivities.

HOTELS AND RESORTS 

 Hotels and Resorts in Ngapali and Inlay Lake and Nay

Pyi Taw, Eden Hotels and Resorts (Hilton) Group,

Amazing Groups of Companies 2014-2016.  Myat Mon

was Team leader and focal point mainly for

environmental management plan for existing Hotels

and Resorts.  Work involved Impact assessments and

mitigation measures were carried out and the

preparation of Environmental Management Plan–EMP

and Environmental Monitoring Plan- EMoP.

TIN AND TUNGSTEN MINING PROJECT 

 Kangbauk Tin and Tungsten Mine Project in 2016-

2017, DELCO Company Limited.  Myat Mon focused

in Environmental and Social Impact Assessment for the

preparation of Environmental Management Plan–EMP

and Environmental Monitoring Plan- EMoP.
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COAL, CEMENT PROJECT 

 Shwe Taung Cement Plant and Coal Mine Project

(ESIA), Shwe Taung Mining Co., Ltd and Ahwe Taung

Cement Co., Ltd, 2016- 2017.  Myat Mon lead for

Stakeholder Consultation and Baseline Survey for the

which is seeking equity and debt funding from the

International Finance Corporation (IFC) and therefore

needs to undertake a Supplemental Environmental and

Social Impact Assessment (ESIA) in line with the IFC’s

Applicable Standards. This assessment are included a

Cement Plant, Two Mudstone Quarries, Limestone

Quarry and a coal Mine.

DUE DILIGENCE AND RISK ASSESSMENT 

 Due Diligence and Risk Assessment on two areas to

be developed hospitals and residential projects (one is

under construction) by ERM (Thailand), 2016. Myat

Mon was a team leader and conducted meetings with

Ga Mone Pwint Co., Ltd and AST to collect general

project information on the scope of environmental,

health, safety and social - EHSS. It was conducted

including the land ownership clearance with Yangon

City Development Committee-YCDC.

ISO: 9001:2008 INTERNAL AUDITING 

 Internal Auditing of ISO: 9001:2008 with SGS, 2016.

Myat Mon was Internal Auditor cooperated with SGS

for registration of ISO: 9001:2008.

WORKED AT GOVERNMENT BODIES 

 Ministry of Agricultural and Irrigation, 1987-2010.
Myat Mon worked for Government Body: Ministry of
Agricultural and Irrigation with over 20 years
experiences in project planning and management.



Han Htet Ko 
Assistant Consultant 

Han Htet Ko recently joined ERM based in the 

Yangon, Myanmar Office. Han has many experiences 

local and international joint projects; Environmental 

Management Plan, Initial Environmental Examination, 

Environmental Impact Assessment and Social Impact 

Assessment projects in Myanmar. He has background 

knowledge in both forestry and natural resource 

management via GIS/RS for the implementation of 

sustainable solutions for effective environmental 

conservation. 

Han has worked on a number of projects in Diligence 

and Risk Assessment project, Thilawa Special 

Economic Zone Development, Sustainable Energy 

Industries, Hydropower dam Project, offshore supply 

base project, mining plants, ADCP (Acoustic Doppler 

Current Profiler) Measure in Salween River, RAP for 

Upgrading Projects and Hotels and Resorts 

undertaking Environmental and Social Impact 

Assessments by the requirements of Myanmar 

Environmental Impact Assessments Procedure and 

National Environmental Quality (Emission) Guideline, 

IFC Standards, and JICA Guidelines and 

Environmental, Health, Safety and Social-EHSS 

Safeguard Screening in Hospitals and High-Rise 

Office and Apartment of Complex Buildings in 

Myanmar. 

Han has significant experiences in the management of 

public consultation and social engagement of a variety 

of EIAs, ESIAs and SEAs. Since February 2015, He has 

been working exclusively in Myanmar on projects for 

Woodside related to offshore exploration. Meanwhile, 

he has good experiences not only other offshore but 

also onshore oil and gas projects in the management 

of public consultation and social engagement of a 

variety of EIAs, ESIAs and SEAs. He has significant 

experience in the management of public consultation 

and social engagement of a variety of EIAs, ESIAs and 

SEAs. He has also some experiences of GIS (decision-

making support tool in case of environmental 

assessment processes) database related projects. 

EDUCATION 

 Diploma of GIS and RS, Yangon University,

Myanmar, 2016

 B.Sc. (Forestry), University of Forestry, Yezin,

Myanmar, 2014

PROFESSIONAL AFFILIATIONS & REGISTRATIONS 

 Member of Myanmar Forest Association

(MFA)

 2016 Fall YSEALI Academic Fellowship

Program on Environmental Issues hosted by

East West Centre, Hawaii.

 International Development Field Camp

(Japan Myanmar friendship)

FIELDS OF COMPETENCE 

 Geographic Information System

 Stakeholder engagement and public consultation

 Impact Assessment

 Liaison officer including government 

authorities, NGOs

CONTACT DETAILS 

ERM Myanmar Company Limited 

Suite 628, 6th Floor, Hledan Centre, Corner of Pyay Road 

and Hledan Road, Kamaryut Township, Yangon, Myanmar  

Direct Office Line: +95 (0) 1 230 4405, ext. 8535 

Email: hanhtet.ko@erm.com  

Web: www.erm.com 

mailto:hanhtet.ko@erm.com
http://www.erm.com/
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SELECTED PROJECT EXPERIENCE 
 
DUE DILIGENCE AND RISK ASSESSMENT 
 
 Due Diligence and Risk Assessment on two areas to 

be developed hospitals and residential projects (one 

is under construction) by ERM (Thailand), 2016.  

 

Han assisted to conduct meetings with Ga Mone Pwint 

Co., Ltd and AST to collect general project information 

on the scope of environmental, health, safety and social 

- EHSS. It was conducted including the land ownership 

clearance with Yangon City Development Committee-

YCDC. 

 
 Due Diligence and Risk Assessment on Myanmar 

Industrial Port (MIP) to developed port operations by 

ERM (HK). 

 

Han was an assistant consultant on EHS assessment 

and ESMS support in Environmental Management Plan 

(EMP). The role includes EHS audit assistant for 

existing port operation, interview with each 

department at MIP and support laws/ regulations and 

terms/ references and also the permit, approval and 

license of port operations in Myanmar. 

 
OFFSHORE IN MYANMAR 
 
 Environmental Impact Assessment-EIA of Drilling in 

Block AD-5 & A-7, Offshore Myanmar, Woodside. 

 

Han was assistant consultant of Public Consultation 

and fishery surveys for Drilling in Block AD-5 and A-7 

in Ayeyarwady Region in Myanmar. The role includes 

preparation of fishery survey, focus group 

questionnaires and the Public Consultation Plan for the 

preparation of Scoping and EIA Report to local 

Myanmar requirements. 

 

 Initial Environmental Examination – IEE of Seismic 

in Block A-7 and A-6, Offshore Myanmar, Woodside. 

 

Han was assistant consultant of Public Consultation 

and fishery surveys for Seismic study in in Block A-7 

and A-6 in Ayeyarwady Region in Myanmar. The role 

includes preparation of fishery survey, focus group 

questionnaires and the Public Consultation Plan for the 

preparation of Scoping and IEE Report to local 

Myanmar requirements. 

 

 

 Initial Environmental Examination of 2D and 3D 

Seismic Survey, Offshore Myanmar, Eni. 

 

Han was assistant consultant of Public Consultation for 

2D and 3 D Seismic Survey in Block AD-4 in 

Ayeyarwady Region and Block AD-2 in Thanintharyi 

Region in Myanmar. The role includes preparation of 

the Public Consultation Plan, and Townhall 

Stakeholder Meetings, for the preparation of IEE Report 

to local Myanmar requirements. The engagement has 

also involved discussion with key stakeholders such as 

government authorities, NGOs, CSOs and Myanmar 

fishing associations. 

 
 Environmental Impact Assessment-EIA of Shwe 

Development, Offshore Myanmar, Posco Daewoo. 

 

Han was assistant consultant of Public Consultation for 

Shwe Development EIA in Rakhine Region in 

Myanmar. The role includes preparation of the Public 

Consultation Plan, Regional and State levels and 

Townhall Stakeholder Meetings, for the preparation of 

IEE Report to local Myanmar requirements.   

 
 
 
 Environmental Impact Assessment-EIA of Drilling, 

Offshore Myanmar, Woodside.   

 

Han was the project associate of Public Consultation 

for drilling in Block AD-7 in Rakhine State and Block 

A-6 in Ayeyarwaddy Region in Myanmar working 

with ERM (HK). The role includes preparation of the 

Public Consultation Plan, Regional and State levels and 

Townhall Stakeholder Meetings, Meeting Minutes, 

Social and Fishing Survey for the preparation of IEE 

Report to local Myanmar requirements. The 

engagement has also involved discussion with key 

stakeholders such as universities, NGOs, government 

authorities and Myanmar fishing associations. 

 

 2D and 3D Seismic Survey, Offshore Myanmar, 

Woodside (2015-2016).   

 

Han was the project associate of Public Consultation 

for 2D and 3D seismic surveys in Block AD-7 in the 

waters offshore Rakhine State and Block A-7 and A-6 in 

Ayeyarwaddy Region in Myanmar working with ERM 

(HK). The role includes preparation of the Public 

Consultation Plan, Regional and State levels and 

Townhall Stakeholder Meetings, Meeting Minutes, 

Social and Fishing Survey and Program Management 

of Community Liaison Officers- CLO for Grievance 

Redress Mechanism- GRM for the preparation of IEE 

Report to local Myanmar requirements. 

 

ONSHORE IN MYANMAR 
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 Environmental Impact Assessment-EIA of 3D Seismic 

Survey, Onshore Myanmar, PTTEP. 

 

Han was assistant consultant of Public Consultation for 

3 D Seismic Survey in Block MOGE-3 in Magway 

Region in Myanmar. The role includes preparation of 

the Public Consultation Plan, Regional and State levels 

and Townhall Stakeholder Meetings, for the 

preparation of EIA Report to local Myanmar 

requirements. The engagement has also involved 

discussion with key stakeholders such as government 

authorities, NGOs, CSOs and Myanmar fishing 

associations. 

 

CONSTRUCTION 
 
 EIA offshore supply base project 

 

Han is an assistant consultant of Scoping study and 

EIA study in Nga Yoke Kaung Town, Ayeyarwady 

Region. Moreover he supported for Public Consultation 

for scoping and EIA Survey in Nga Yoke Kaung Town 

in Ayeyarwady Region in Myanmar. The role includes 

marine impact study, social impact study and 

preparation of the Public Consultation Meetings, for 

the preparation of EIA Report to local Myanmar 

requirements. 

 

 EIA Diesel Power Plant Project 

 
Han was as an assistant of social specialist in the 

Seikgyikhanaungto, Dala, Twente, Ahone townships 

of Yangon Region in Myanmar. Besides, I had to assist 

a technical air quality specialist from HK who was 

traveling to Myanmar to conduct air quality sampling 

for a Power Plant. The role includes communication 

with local stakeholders and cooperation with GADs, 

Social Survey for households, group discussion and 

EIA Report to local Myanmar requirements. 

 
 
 RAP for Construction of Thaton Bypass and 3 Bridges 

 
Han was a project associate of public works with 

Ministry of Construction Improvement of East-West 

Economic Corridor Local Project Assistant under JICA 

study team. The role includes socio-economic 

surveying and stakeholder engagement. 

 

 RAP for Yangon Circular Line Upgrading Project 

 

Han was a project associate of Myanmar Railway, 

Ministry of Transportation Rehabilitating and 

modernizing the existing railway Local Project 

Assistant under JICA study team. The role includes site 

surveying and socio-economic surveying for PAUs, 

stakeholder engagement and data Import. 
 

SPECIAL ECONOMIC ZONE DEVELOPMENT 
 
 Thilawa Special Economic Zone (2000Ha) 

Development Project, Thilawa SEZMC, Myanmar 

(2014-2015).  

 

Han was a project associate of social and public 

consultation for JICA Team and ERM (Japan). The role 

includes field survey, stakeholder engagement in the 

Thanlyin, Kyauk Tan Townships. 

 

 

HYDROPOWER ESIA 
 
 Feasibility study for middle Paung-Laung 

Hydropower Dam 

 

Han was an assistant of Social Expert. He also assisted 

baseline survey, environmental quality study, and 

socio-economic survey and implementation. 

 

 Than Lwin river in Mon, Kayin and Shan State 

SMEC International Myanmar, ADCP (Acoustic 

Doppler Current Profiler) Measure 

 

Han was an assistant of ADCP (Acoustic Doppler 

Current Profiler) Expert from Australia. He assisted 

Senior ADCP Surveyor with all aspects of ADCP 

survey work, including set up and assembly of 

equipment on survey boat, liaison with, and training 

of survey boat drivers, monitor stability of ADCP 

equipment and mount during ADCP survey work, 

liaison with Myanmar Government Authorities. 

 
 

DRY ZONE WATER SUPPLY PROJECT 
 
 Social Survey with JICA team in the countryside of 

Magway, Sagaing and Mandalay Regions for water 

supply project 

 
Han was as an assistant of social specialist in the 

countryside of Magway, Sagaing and Mandalay 

Regions in Myanmar working with JICA. The role 

includes communication with local stakeholders and 

cooperation with Local Government Organization 

(Department of Rural Development), Social Survey 

for Households and Key Informant and also Database 

mapping concerning with the project area. 



RESUME 

Personal Details: 
Name Dr. Ohnmar May Tin Hlaing  
Address: No. (233), Block 23, Sayeepin Lane 

Thuwunna, Thingungyun Township, Yangon, Myanmar 
Tel.No 95-1-2330291, Mobile – 95-9-5016606 
Email ohnmarmay@gmail.com, ohnmarmay@eqm-myanmar.com 
Date of Birth February, 22, 1970 
Place of Birth Yangon, Myanmar 
Nationality  Myanmar 

Summary: 
Currently, Dr Ohnmar May Tin Hlaing is leading an Environmental Company as an 
Environmental Health Consultant as well as Managing Director working on the environmental 
related projects particularly in Environmental, Social and Health Impact Assessments (ESHIA) 
projects as well as ambient and indoor air quality monitoring projects in Myanmar. She was a 
Former Research Scientist (National Poison Control Center, Department of Medical Research, 
Ministry of Health, Myanmar) with over 14years progressive responsibility in environmental 
programs and public health care as well.  

She conducted the first initiative air quality projects in Myanmar as a principal investigator 
collaborating with the respective government bodies with the UN Environment (UNEP) grant 
since 2017. Moreover, she carried out as a consultant for Clean Air Management for Myanmar 
under the German Technical Cooperation - Clean Air for Smaller Cities in the ASEAN Region 
and developed the Myanmar country profile, 2014 together with reviewing in Myanmar’s 
existing Environmental Policies, Rules of Law and Regulations in the various sectors related to air 
quality management.  
Moreover, she starts focusing on the projects assessing public health impact and health risk 
potentially affected by air pollution impacts so that the policy makers become aware of air 
pollution control and management.  

Furthermore, she has been working as a local consultant for the Institute for Global 
Environmental Strategies (IGES, Japan) - Centre Collaborating with UNEP on Environmental 
Technologies (CCET) since 2016 in the development of National and City Level Waste 
Management Strategy. The strategy reports are now being on the development stage and the 
Policy Report on Waste Management in Myanmar has been recently published. 

As a local consultant, she has also been working on the Master Plan (3years) for Hazardous and 
Industrial Waste Management in Myanmar with SINTEF, Norway since 2016. 

She had conducted the research survey on Chemical Policies and Regulations in Myanmar for the 
EnviX Ltd (Japan) which is working on a research project consigned by National Institute of 
Technology and Evaluation (NITE). 

Dr Ohnmar got her MB,BS degree in Institute of Medicine (I), Yangon, Myanmar. She received 
Certificate in Analytical Toxicology as a WHO fellow and then post graduated in Environmental 
Toxicology, Technology and Management in the inter university program of Asian Institute of 
Technology (AIT) and Chulaborn Research Institute (CRI). Her thesis is mainly focused on Air 
Pollution, Exposure and Cancer Risk Assessment.  

She is a member of Myanmar Medical Association (MMA), an AIT Alumini, a member of Asian 
Pacific Association of Medical Toxicology (APAMT) and a member of IGAC (Monsoon Asia, 
Oceania Networking Group) as well. 

mailto:ohnmarmay@gmail.com
mailto:ohnmarmay@eqm-myanmar.com
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Education: 

1986-1996  
Institute of Medicine (I), Yangon 
 11131, Myanmar 

• Bachelor of Medicine and Bachelor of Surgery,
(MB,BS)

Certification/Licensure 

November 4-7, 2013 
Environmental Devices Corporation 
Plaistow, NH, USA 

July 30-31, 2013 
Asean – German Technical 
Cooperation, Clean Air for Smaller 
Cities in the ASEAN Region Project, 
Yangon, Myanmar 

May 20-24, 2013 
Asian Institute of Technology, 

Manufacturer’s Certificate of Product and Service 
Training in Environmental Perimeter Air 
Monitoring Station 

Certificate in Air Quality Monitoring 

Certificate in Assessment of impacts of the 
emission reduction measures of short-lived climate 

2004 -2006 
Asian Institute of Technology 
(School of Environment, Resources 
and Development),  
 Chulabhorn Research  
Institute  
Klong Luang,  Pathumthani,  12120, 
Bangkok, Thailand) 

International program (Professors from AIT, 
Chulabhorn Research Institute and International 
Experts Team from WHO, UNEP and Europe).  

Master of Science in Environmental Engineering 
and Management, Full scholarship (Japan 
Government) for two years  

Specialized Environmental Toxicology, 
Technology and Management 
Learned -1)Environment Impact (EIA) & Health 
Risk Assessment (HRA), 2)Environmental 
Chemistry and Laboratory, 3)Sampling Design for 
Environment Samples Collection and Data 
Analysis, 4)Health, Development and Environment, 
5)Principle of Toxicology, 6)Advances in
Environmental Health Sciences, 7)Environmental 
Toxicology, 8)Hazardous Waste Management, 
9)Environmental Immuno and Reproductive
Toxicology, 10)Environmental Economics, 
(11)Environmental Quality Management, 
(12)Industrial Waste Abatement & Management 

Thesis – particulate bound polycyclic aromatic 
hydrocarbons emitted from incense sticks and 
assessment of health risk in temple workers ( 
The excellent grade obtained) 
• Laboratory setting monitoring
• Ambient and indoor air  monitoring
• Personal air monitoring
• Urinary Biomarker assessment
• Cancer risk assessment
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Bangkok, Thailand 

Dec 4-21, 2012 
Chulabhorn. Research Institute 
Bangkok, Thailand. 

September 8-9, 2012 
National Center for Environmental 
Assessment by USEPA, Chulabhorn. 
Research Institute, Bangkok, 
Thailand,  

September 18-20, 2012 
Conference of International 
Occupational Hygiene 
Association (IOHA),KLCC, Malaysia 

September, 2002 to November, 2002,  
All Indian Institute of Medical 
Science & Industrial Toxicology 
Research Center)  
New Delhi & Lucknow, India) 

1998, Myanmar Medical Council 

forcing pollutants (SLCPS) on air quality and 
climate in SEA ( PEER-SEA NETWORK) 

Certificate in Management on Health/Environment 
Risk and Impact Assessment ( WHO Chemical 
Safety) 

Training Certificate in Health Risk Assessment 
Training and Experience (USEPA) 

Training Certificate in Industrial Ventilation for 
Industrial Hygiene Professionals ( IOHA) 

• WHO Fellow (3 months),
Certificate in Analytical Toxicology 

• Registered Medical Practitioner, RN 14920

Environmental Health Experience     
Environmental Consultant)   Environmental Impact Assessment including air 

quality monitoring and impact assessment projects  
(2009-2017) 

Industrial Hygienist (2011 – 2013)       Total E&P, Myanmar (Oil & Gas Company) (2011, 
2012 & 2013) 

Ambient and indoor Air monitoring and potential 
exposure assessment carried out in onshore and 
offshore  

Ergonomics campaign 
Chemical and Bacteria Analysis in Domestic 
Water 

Indoor air monitoring ( Bacteria, Fungus and 
Moisture and Air Flow and Air Velocity) 

Research Scientist(2007 to January, 2011) 
Chemical Toxicology Research Division, 
National Poison Control Center,  
Department of Medical Research 
(Lower Myanmar)        Environmental monitoring (Air, Water and Soil) in 

surrounding area near by industrial zone (WHO 
funded) (Co- Investigator) (2010) 

Research Officer 
(2000 to 2007) 

Epidemiology surveys on public health 
Particulate bound cyanide emitted from industries 
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Chemical Toxicology Research  
Division, 
National Poison Control Center, 
Department of Medical Research 
(Lower Myanmar) 

(WHO funded), (Co-Investigator) 

Healthcare Experience 
Medical Officer 
(1996- 1997) 

Women and Children Hospital,  
Thaungokkalapa, Yangon, Myanmar 

1997-2000 
Emergency Medical Officer and 
Assistant Surgeon, Workers General 
Hospital, Yangon, Myanmar 

• Provided health education regarding water,
sanitation and hygiene on mothers and children
in Paediatrics wards and surrounding
community

• Conducted surgery practice in Obsterics and
Gynaecology wards

• Provided health care service
• Supervised health and safety measures and

environmental sanitation measures in the
working environment

Membership 
1998 
2000 
2006 
2009 
2015 

• Myanmar Medical Association (MMA)
• Pharmacology Association
• AIT Alumni
•Asian Pacific Association of Medical Toxicology
•IGAC (Monsoon Asia, Oceania Networking Group)
(MANGO)

Health & Environment Conference 
• 2/29 and 3/1, 2016 , "Future Earth Asian Perspective Symposium on Air Pollution" in Academia

Sinica, Taipei, Taiwan (paper presented) 

• 23-25, May, 2016, PEER EVIDENCE-TO-ACTION WORKSHOP: Assessment of impacts of the
emission reduction measures of short-lived climate forcing pollutants on air quality and climate in 
Southeast Asia AITCC, Asian Institute of Technology, Thailand, (paper presented) 

• 2-3 March and June, 2015, Planning Workshop for Developing a Framework for Cooperation
Between IGAC Activities in Asia, AIT, Bangkok, Thailand (paper presented) 

• 17-22 Aug 2015,  Advanced International Training Course in Occupational and Environmental
Health, CRI, Bangkok, Thailand 

• 23-24, June 2014, 4th Myanmar Oil & Gas Summit 2014 (Paper Presented)

• 27-28 January 2014, 3rd Myanmar Oil & Gas Summit 2014 (Paper Presented)

•28-29 September 2013, 5th International Conference on Public Health
among Greater Mekong Sub-regional Countries, Yangon, Myanmar (Paper Presented)

• 24-25 July 2013, Myanmar Drilling & Exploration, 2013 (Paper presented)

10-13 Sept, 2012, IUTOX 8th Congress of Toxicology in Developing Countries (CTDC8), 
Bangkok, Thailand (Poster Presented) 
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• 16-20,  Sept , 2012, 9th IOHA International Scientific Conference, Kuala Lumpur, Malaysia
(Participant) 

• International training course on Environmental and Health Risk Assessment and Management of
Toxic Chemicals by WHO  (4-21 December 2012) (Participant) 

• 20-22 Oct, 2009, The 8th Annual Congress of Asia Pacific Association of Medical Toxicology,
(Response to Toxic Hazard Collaboratively), Beijing, China, (Paper Presented) 

•May 2007, Air Quality Monitoring in Myanmar, (UNEP&NCEA), Yangon, Myanmar. (Resource
Person & Paper Presented) 

• Sept, 2007, 1st National Sustainable Development Strategy in Myanmar, (UNEP&NCEA),
Naypyidaw, Myanmar. (Representative of Ministry of Health) 

• Nov, 2007, 2nd National Sustainable Development Strategy in Myanmar, (UNEP&NCEA),
Naypyidaw, Myanmar. ((Representative of Ministry of Health) 

• Nov, 25-29, 2007, The Sixth Princess Chulabhorn International Science Congress (The Interface of
Chemistry and Biology in the “OMICS ERA”: Environment & Health and Drug Discovery), 
Bangkok, Thailand. (Poster Presented) 

• Nov 30 - Dec 1, 2007, Collegium Ramazzini Satellite Workshop “Occupational and Environmental
Health in the Asia/Pacific Region, Bangkok, Thailand. (Participant) 

•12-14, Dec, 2007, The Sixth Annual Congress of Asia Pacific Association of Medical Toxicology
(Challenges and Opportunities in Medical Toxicology), Bangkok, Thailand (Paper Presented) 

• August, 2006, Arsenic contamination in drinking water UNICEF, Yangon, Myanmar. (Participant)
• 8-11 Dec, 2005, Asia Pacific Environmental Health, Chulabhorn Research Institute, Bangkok,
Thailand (Participant) 

International Fellowship/Awards 
WHO fellowship in Analytical Toxicology (2002) 

Full Scholarship (Government of Japan) in Environmental Engineering and Management post 
graduate program. Specialized in Environmental Toxicology, Technology and Management 
(2004) 

        Asian Pacific and Medical Toxicology Fellowship Award in the 6th APAMT congress 
(2007) 

Asian Pacific and Medical Toxicology Fellowship Award in the 8th APAMT congress  (2009) 

IUTOX Senior Fellowship  Award in the IUTOX 8th Congress ( 2012) 

Strategic Approach to International Chemical Management (SAICM) scholarship in the 
International training course on Environmental and Health Risk Assessment and Management 
of Toxic Chemicals (2012) 

Workshops organized 
Regional Workshop on Hazardous Chemical Management Organized by Asian Institute of 
Technology, Yangon City Development Committee ( YCDC), The Foundation for Scientific 
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Industrial Research of Norway (SINTEF) and Environmental Quality Management Co., Ltd 
September 18, 2014, Yangon 

 The First Workshop on the Development of National Level Waste Management Strategy in 
collaboration with Ministry of Natural Resources and Environmental Conservation ( MONREC), 
of the Government of Myanmar, The United Nations Environmental Programme (UNEP) and 
The Institute for Global Environmental Strategies (IGES), 14 – 15 June 2016, Nay Pyi Taw 

The First Workshop on the Development of Municipal Waste Management Strategy for 
Mandalay, in collaboration with Mandalay City Development Committee (MCDC), Ministry of 
Natural resources and Environment Conservation (MONREC) of the Government of Myanmar, 
The United Nations Environmental Programme (UNEP) and The Institute for Global 
Environmental Strategies (IGES), 16 – 17 June 2016, Mandalay Hill Resort, Mandalay 

The Second Workshop on the Development of National Level Waste Management Strategy in 
collaboration with Ministry of Natural Resources and Environmental Conservation ( MONREC), 
of the Government of Myanmar, Yangon City Development Committee ( YCDC), The United 
Nations Environmental Programme (UNEP) and The Institute for Global Environmental 
Strategies (IGES), 5-6 December 2016, Nay Pyi Taw 

The Second Workshop on the Development of Municipal Waste Management Strategy for 
Mandalay, in collaboration with Mandalay City Development Committee (MCDC), Ministry of 
Natural resources and Environment Conservation (MONREC) of the Government of Myanmar, 
The United Nations Environmental Programme (UNEP) and The Institute for Global 
Environmental Strategies (IGES), 8 December  2016, Mandalay 

Training on Air Quality Management hosted by Yangon City Development Committee 
Supported by Asian Institute of Technology and Environmental Quality Management Co., Ltd  
12-13 February 2017, Yangon  

International published papers 
Potential health effects of exposure to carcinogenic compounds in incense smoke in temple 
workers, Chemico-Biological Interactions 173(1):19-31 · May 2008  Source: PubMed, Panida 
Navasumrit, Manasawee Arayasiri, Ohnmar May Tin Hlaing, Mathuros Ruchirawat 

Myanmar Country Profile: Focus on Cities, April 2014,  ASEAN – German Technical 
Cooperation Clean Air for Smaller Cities in the ASEAN Region,  Dr. Ohnmar May Tin Hlaing, 
Ms. Kaye Patdu and Ms. Cherine Capadocia 

IGES Policy Report on Waste Management in Myanmar: Current Status, Key Challenges and 
Recommendations for National and City Waste Management Strategies, January 2017, 
Premakumara Jagath DICKELLA GAMARALALAGE, Matthew HENGESBAUGH, 
Kazunobu ONOGAWA and Ohnmar May Tin Hlaing 

https://www.researchgate.net/journal/0009-2797_Chemico-Biological_Interactions
https://www.researchgate.net/deref/http%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F18359011
https://www.researchgate.net/profile/Panida_Navasumrit2
https://www.researchgate.net/profile/Panida_Navasumrit2
https://www.researchgate.net/profile/Panida_Navasumrit2
https://www.researchgate.net/researcher/31377628_Manasawee_Arayasiri
https://www.researchgate.net/researcher/31797570_Ohmar_May_Tin_Hiang
https://www.researchgate.net/researcher/31797570_Ohmar_May_Tin_Hiang
https://pub.iges.or.jp/pub/waste-management-myanmar-current-status-key
https://pub.iges.or.jp/pub/waste-management-myanmar-current-status-key
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1. Executive summary

In order to determine the existing background noise levels at and around the DELCO mining 
project site, the 24hr average ambient noise levels were monitored as well as compared with the 
National ambient noise level guideline for residential stated by the Environmental Conservation 
Department (ECD). 

Regarding the findings of average noise levels within the project area and nearby village, the 
existing baseline noise levels including both day and night time are higher than the National 
ambient noise quality guideline stated by ECD. 

Looking at the source of noise emission, at the project site, the vehicles activities (Bulldozer, 
Haul Truck, Mass Excavator and Water Truck) are the main contributors generating noise and at 
the Kanbauk village sites, motorcycles being used for transportation are major causes of nose in 
the community. 

Comparing to day and night, it was noticed that night time noise is slightly higher than of day 
time. Generally, there may be due to wind speed in the night time.  

Furthermore, according to the observation, some vehicle activities running in the night time will 
lead to increase the noise level at the project site. In terms of the village noise level, it can be due 
to travelling of motorcycles with high speed at night. 
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2. Introduction
The ambient noise level monitoring was carried out for 24hr continuously along with air 
monitoring at the Delco Mining project site and in the immediate vicinity within 2 km of the 
project area which is located at the Kan Bauk Village in the Kanbauk Township where people 
are spending several hours working both weekdays and weekends.  

3. Objective
It was aimed to reveal the existing baseline ambient noise level. 

4. Ambient noise monitoring locations
Locations of noise sampling stations are listed in Table 4-1. 

• Point 1 at the Delco project site
• Point 2 at Kan Bauk Village which is north to the project site

Table 4.1 Noise sampling locations for baseline survey, April, 2017 

Points Locations 
Coordinates Start 

Date End Date N E 
1 Noise monitoring station 

(1) Delco Project Site 
14 ̊ 34' 24.82"   98̊ 01' 39.43" 2.4.2017 3.4.2017

2 Noise monitoring station 
(2) Kan Bauk village 

14̊ 35' 37.35" 98 ̊ 01' 39.86" 3.4.2017 4.4.2017

The following tables (4.2 to 4.3) show the noise level measured at and around the proposed 
project area. Being the residential area, the findings were compared with the applicable noise 
level guideline for residential, institutional and educational receptors by National Environmental 
Quality Guideline by ECD.  

(a) Point (1) (Delco Project Site) 

 Figure 4.1: Location map of noise monitoring point 1 (Delco Project Site) 
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Table 4.2: The 24hr average noise level of point 1 Delco Project Site 

Area 
Whole Day 
Noise Level 
(dB) 

Day Time 
Noise Level 
(dB) 

EQG 
 (Day 
Time)  

Night Time 
Noise Level (dB) 

EQG (Night 
Time) 

Delco 
Project Site 

68a±0.01b 
68c(56d-93e) 

68a±0.02b 
69c(55d-92e) 

55 69a±0.003b 
69c(67d-72e) 

45 

aAverageb Standard Error cMedian dMin eMax  

Table 4.2 presents the findings of noise levels monitored over a 24-hr period and applicable 
standards used for comparison. The whole day average level (68dB), day time level (68dB) and 
night time level (69 dB) are higher than the World Bank guideline adopted by ECD. 

The noise level at the point 1 is mainly captured from vehicles (Bulldozer, Haul Truck, Mass 
Excavator and Water Truck) and surrounding activities including human and environment ( rain 
and wind etc). The whole day average level (68dB) was higher than noise EQG standard. 

(b) Point (2) Kanbauk village 

Figure 4.2:Location map of noise monitoring point 2 (Kanbauk village) 
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Figure 4.3: Noise monitoring at point 2 (Kanbauk village) 

Table 4.3: The 24hr average noise level of point 2 

Area 
Whole Day 
Noise Level 
(dB) 

Day Time Noise 
Level (dB) 

EQG 
 (Day 
Time)  

Night Time 
Noise Level (dB) 

EQG 
(Night 
Time) 

Kanbauk 
village 

53a±0.05b 
54c(38d-117e) 

51a±0.08b 
58c(39d-116e) 

55 56a±0.08b 
58c(38d-100e) 45 

aAverageb Standard Error cMedian dMin eMax   

Table 4.3 presents the findings of noise levels monitored over a 24-hr period and applicable 
standards used for comparison. The whole day average level (53 dB), day time level (51 dB) 
and night time level (56 dB) are higher than the World Bank guideline adopted by ECD. 

The level of noise at the point 2 is mainly captured from vehicles (motorcycles, cars), and 
surrounding activities including human activities and environment (rain and wind etc). The 
whole day average level (53 dB) was higher than noise EQG standard. 



(1)Base Line Data Monitoring Methodology



1 Base Line Data Monitoring Methodology
1.1 Ambient air monitoring instrument
The air monitoring survey will use the HAZ-SCANNER EPAS Wireless Environmental 
Perimeter Air Monitoring System (EPAS).

(i) Principles 
The EPAS, manufactured by EDC/SKC (USA), is a light scattering photometer equipped 
with a filter sampling system. This dual capability allows for simultaneous real-time and filter 
measurement. Single-jet impactors are used for particulate size selection and the TSPM, 
PM10 impactor would be used for this air quality survey.

The highly sensitive EPAS provides real-time determinations and data recordings of airborne 
particle concentration in μg/m3. It provides the minimum, maximum and time-weighted 
average (TWA) monitoring of gases as well.

This instrument is factory calibrated with the appropriate USEPA certified target gas and 
correlated with USEPA methods. (Ref: Code of Federal Regulation 40CFR part 53).

The EPAS does not require laboratory analysis to determine concentrations. It operates 
maximum automation of data collection, uses the optional data logger including Dust Comm 
Pro Software for PC that provides statistical analysis, graphs, and detailed reports that can be 
printed for record keeping. 

(ii) System check
Prior to the survey, calibration span and system checks (system flow rate, sensor baseline 
levels for all parameters, etc.) will be performed on the EPAS to ensure it is operational and 
ready for monitoring.

The air monitoring instrument will be operated in accordance with the manufacture’s 
guidelines.

1.2 Ambient air monitoring
(i) The sensor intakes 
The survey would deploy the sensor intakes based on the sitting criteria as specified in the 
U.S. Code of Federal Regulations (40 CFR 58 Appendix E - Probe Siting Criteria for 
Ambient Air Quality Monitoring).The survey will comply with the following guidelines as 
follows;

Particulates and gas sensor intakes will be located between 2-3 meters above the ground 
level
Keep unrestricted airflow located away from obstacles so that the distance from the 
sensor intake is at least twice the height that the obstacle protrudes above the probe
Keep unrestricted airflow in an arc of at least 270 degrees around the inlet probe, or 180 
degrees if the probe is on the side of a building
Would be clear of optical obstructions, including potential obstructions that may move 
due to wind, human activity, growth of vegetation, etc. 

- Spacing from trees (10-20 m)
- Spacing from roadways (10-250 m) depending on the traffic



Observe temporary optical obstructions, such as rain, particles, fog, or snow

(ii) Location of the monitoring sites 
The monitoring sites were selected based on their being broadly distributed within the project 
area and in proximity to the most sensitive receptors i.e. communities.
Operating activities of the project would impact local air quality. Air pollution both on site 
and in the surrounding locality may result from release of dust to the atmosphere from 
handling or processing of its by-products.

(iii) Sampling time and frequency of measurements
The survey will monitor 24hr continuously.

(iv) Ambient air parameters to be measured 
1) Particulates: PM10, PM2.5 } USEPA Criteria air pollutants
2) Gases: NO2, SO2, CO, VOC, NH3, CH4, O3
3) Meteorology: Temperature, Relative Humidity, Wind Speed, Wind Direction which
can have the influence on both local and regional air quality

Particulates (sensor: 90 degree Infra Red Light Scattering)
Calibration: Gravimetric reference NIST Traceable - SAE fine dust- ISO12103-1
Accuracy (± 10% to filter gravimetric SAE fine test dust which falls under the ACGIH/ 
ISO/CEN criteria.
Detection limit – 1- 20,000ug/m3

Gases (sensor: electrochemical)
Calibration: ppm equivalent change/year in lab air (24month warranted)
NO2, Detection limit – (0-5000) ppb
SO2, Detection limit – (0-5000)ppb
CO, Detection limit – (0-100)ppm
VOC (sensor: photoionisation), Detection limit: – (0-100)ppm
Meteorology (EPAS Meters)
Temperature, Detection limit - (-4 C to 140 F)/ (-20 C - 60 C)
Relative Humidity, Detection limit – 90-100%
Wind Speed (sensor: 3-cup anemometer), Detection limit - (0 – 125 mph)
Wind Direction (sensor: continuous rotation on potentiometric wind direction vane), 
Detection limit - (5 – 355degrees)



 

(2)Air Monitoring Raw Data
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Appendix 4 Data collection for social baseline

ENVIRONMENTAL RESOURCES MANAGEMENT DELCO 
KANBAUK EMP PROJECT REPORT 
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Community Questionnaire: Village Socio-economic Survey (Village leader) 

Location Details  

Village: ေက်းရြာအမည္ Thiri Mingalar Township: ၿမိဳ႕နယ္ Yebyu 

Village Tract: ေက်းရြာအုပ္စုအမည္ Kanbauk District: ခရုိင္ Dawei 

State/Regionျပည္နယ္/တုိင္း Thanintharyi Region Coordinates: ကုိေအာ္ဒိနိတ္  

VTL Name U Aung Min Htun VTL Signature  

 

Village Level Primary Information  

1.  Population 
လူဦးေရ 

a. Total စုစုေပါင္း  1,673 b. Male က်ား   812 c.   Female မ  861 

2.  Number of households အိမ္ေထာင္စုဦးေရ 398 

3.  Ethnicityလူမ်ိဳး   Ethnicity လူမ်ိဳး No. of HHs 
အိမ္ေထာင္စုဦးေရ 

 Ethnicity လူမ်ိဳး No. of HHs 
အိမ္ေထာင္စုဦးေရ 

a.  Bamar ဗမာ  b.  Rakhine ရခုိင္  

c.  Kachin  ကခ်င္  d.  Shan ရွမ္း  

e.  Kayah ကယား  f.  Indian အိႏိၵယ  

g.  Kayin  ကရင္  h.  Chinese တရုတ္  

i.  Chin ခ်င္း  j.  Other (……………………..)  

k.  Mon မြန္  l.  O   Other (……………………..)  

4.  Are there any rivers cross the village? 
ရြာကုိ ့ျဖတ္စီးသြားသည့္ျမစ္ရိွပါက ေဖာ္ျပရန္ 

- 

5. အ How far is the sea from your village habitation? 19 miles 
 

6.  Are there any instances of disaster in the village, please 
mention year?  Can you remember how it affected the 
community?  သင့္ရြာေတြ႕ႀကံဳဖူးေသာ သဘာ၀ေဘးအႏၱရာယ္ 
ျဖစ္ပြားေသာခုႏွစ္။ ရြာကုိမည္သုိ႔ထိခုုိက္သနည္း။ 

 
- 
 
 
 

Livelihood စား၀တ္ေနေရး 
What do people do to support themselves?  
7.   Number of people 

engaged in these 
sources of livelihood 
အလုပ္လုပ္ကုိင္မွဳ 
အေျခအေန 
 
 
 
 
 
 

Source of livelihood  
အဓိက စား၀တ္ေနေရး အလုပ္ 

 
 

Number of HHs 
engaged 
အိမ္ေထာင္စုေပါင္း 

Primary Role of Man 
1and Woman2 အမ်ိဳးသား 
၁ႏွင့္ အမ်ိဳးသမီး ၂တုိ႕၏ 
အေရးပါမႈ 

a. Cultivator စုုိက္ပ်ိဳးေရး □ 
  

b. Agricultural laborers လယ္စာရင္းငွား □ 
  

c. Fishing ငါးဖမ္းျခင္း □ 
  

d. Business (SME, shop, trading etc.) 
စီးပြားေရး (ဥပမာ-ေစ်းဆုိင္၊ 
ကုန္သြယ္ေရး၊ စသျဖင့္) 

□ 
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e. Hunting ေတာလုိက္ျခင္း □ 
  

f. Making coal မီးေသြးဖုတ္ျခင္း □ 
  

g. Livestock rearing ေမြးျမဴေရး □ 
  

h. Casual Labour/ temporary work 
က်ဘန္း 

□ 
  

i. Other အျခား □ 
  

j. Government service အစုိးရ၀န္ထမ္း □ 
  

k. Private companies ကုိယ္ပုိင္ကုမၸဏီ □ 
  

  l. Money from relatives (remittance) 
ေဆြးမ်ိဳးမ်ားမွ ေထာက္ပ့ံျခင္း 

□ 
  

Fishing ငါးဖမ္းျခင္း 
8 How do you classify the boats? 

Type of Boats 
ေလွအမ်ိဳးအစား 

Size (feet) 
အရြယ္အစား 

Carrying 
Capacity 
သယ္ေဆာင္  
ႏုိင္ေသာဦးေရ 

Motor capacity 
ေမာ္တာ(ျမင္း 
ေကာင္ေရအား)  

Distance 
covered (in 
kms) 
သြားႏုိင္ေသာ
အကြာအေ၀း 

Usually moves in 
Depth of (in mts.) 
သြားႏုိင္ေသာေရ၏ 
အနက္ 

Number of 
HHs 
အိမ္ေထာင္စု 
ေပါင္း 

1)       

2)       

3)       

9 How many households in the village are full time fishermen and have no land 
ရြာတြင္ေျမမရွိဘဲ အခ်ိန္ျပည့္ငါးဖမ္းလုပ္ငန္းလုုပ္သည့္ အိမ္ေထာင္စုေပါင္း  

 

10 How many families are fishermen and also have agricultural land ရြာတြင္ေျမရွိၿပီး 
ငါးဖမ္းလုပ္ငန္းလုုပ္သည့္ အိမ္ေထာင္စုေပါင္း 

 

11 What are the main types of fish catch ဖမ္းမိရရိွႏုိင္သည့္ ငါးအမ်ိဳးအစားမ်ား 
Type of Fish  
ငါးအမ်ိဳ းအစား 

Specific season/ round the year 
ရာသီ 

Big boat/ Medium 
Boat/ Small Boat 
(အေသး/အလတ္/အၾကီး) 

Distance from the river at which they 
are usually found 
မည္မွ်ေ၀းေ၀းသြားဖမ္းရပါသနည္း 

1.    

2.    

3.    

4.    

5.    

6.    

7.    

8.    

12 What is the main market for selling 
fish? မည္သည့္ေစ်း 
တြင္ျပန္လည္ေရာင္းခ်ပါသနည္း 

1. Local (village)  ေဒသတြင္း 
 

2. National          ႏုိင္ငံတြင္း 
 

3. Export            ႏုိင္ငံျခားသုိ႕တင္ပုိ႕ျခင္း 

□ Yes 

□ Yes 
□ 
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13 What is the usual kind of fishing method? 
အသုံးျပဳသည့္ ငါးဖမ္းနည္းမ်ား 

1. Net Fishing ငါးဖမ္းပုိက္  
 

2. Line Fishing တန္းခ် 
 

3. Other Fishing  

□ Yes 
□ Yes 
………………………………
…… 

Land  

14 Do people engage in cultivation in this village? 
ရြာသားမ်ားအေနျဖင့္ စုိက္ပ်ိဳးေရးကုိ အေျခခံၾကပါသလား 
 

a. Yes,   □           b. No  □ 

15 Do families own the land that they cultivate / farm? And if so, do they 
also live on the land? 
လယ္လုပ္သူမိသားစုမ်ားမွာ ထုိေျမကုိပုိင္ဆုိင္ပါသလား။ 
ပုိင္ဆုိင္ပါကထုိေျမေပၚတြင္ေနထုိင္ၾကပါသလား။  
 
If they don’t own the land, who do they lease from and how is the 
system managed?  
အကယ္၍မပုိင္ဆုိင္ပါကမည္သူက၎တုိ႔ကုိငွားရမ္း၍လုပ္ခလစာ 
မည္မွ်ရသနည္း။ 

 
 
- 

- 

16 If the answer to the previous question is yes, how many families are 
engaged in agriculture? စုိက္ပ်ိဳးေရးလုပ္ငန္းအားအေျခခံ လုပ္ကုိင္ပါက 
လုပ္ကုိင္သည့္ အိမ္ေထာင္စုေပါင္း 

- 

17 What is the average land holding size per family in the village? 
(mention in acres or any other unit but specify) 
ပ်မ္းမွ် ေျမယာပုိင္ဆုိင္မႈ (ဧက) 

- 

 Provide the approximate 
proportion of land under each 
category  
 
Specify the utilization of the 
land according to its 
categorization. E.g. agriculture, 
housing, playground, 
recreational etc.  
 

i. Type of land အမ်ိဳးအစား ii. Proportion  
ေျမယာပုိင္ဆုိင္မႈမွ အခ်ိဳး 

iii. Utilization  
အသုံးခ်မႈ 
(သီးႏံွအမည္/ 
ေရာင္းရန္/ စားရန္) 

a. LE (wet) လယ္   

b. Ya (dry) ယာ   

c. Kaing (cultivable waste land, 
island etc.) ကုိင္း 

  

d. Taungya (shifting cultivation) 
ေရႊ႕ေျပာင္း ေတာင္ယာ 

  

e. Garden ဥယ်ာဥ္ျခံေျမ  Rubber 

f. Reserved forest ၾကိဳး၀ုိင္းေတာ   

g. Current fallow ပလပ္ေျမ   

h. Other (specify) အျခား   

18 Do people use any irrigation methods for their field? 
ေရသြင္းစုိက္ပ်ိဳးမႈရိွပါက ေရသြင္းသည့္နည္းလမ္း 

 

19 How many families use irrigation sources for their field? 
ေရသြင္းစုိက္ပ်ိဳးသည့္ အိမ္ေထာင္စုအေရအတြက္  

 

20 What percentage of the total agricultural land will be irrigated? 
ရာခုိင္ႏႈန္းမည္မွ် ေရသြင္းစုိက္ပ်ိဳးပါသနည္း  

 

Crops  သီးႏံွ 
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21 Sample crops: Monsoon Paddy (မုိးစပါး) , Summer Paddy (ေႏြစပါး) , Oil Seeds (ဆီထြက္သီးႏံွ), Peas (ပဲပင္), Pulses (ပဲေတာင့္), 
Maize (ေျပာင္း), Wheat (ဂ်ံဳ), Potatoes (အာလူး), Sweet Potato (ကန္စြန္းဥ), Onion (ၾကက္သြန္နီ) , Garlic (ၾကက္သြန္ျဖဴ), Ginger 
(ဂ်င္း), Turmeric (နႏြင္း), Chili (ျငဳပ္), Fruits (သစ္သီး၀လံ), Vegetables (ဟင္းသီးဟင္းရြက္), Sugar cane (ၾကံ), Nippa Palm 
(အုန္းထန္းပင္), Coconut (အုန္းပင္), Betel nut/ leaf (ကြမ္း), Toddy (ထန္းပင္). 
 
We should just stress on getting the important crops which are either important for the survival of the HHs or are important 
for the income it brings to the household. Please pick from the options mentioned above, if the community needs help. 

What are the major 
crops grown in the 
village. 
အဓိကစုိက္ပ်ိဳးသည့္ 
သီးႏံွ 

1…………………………. 
2………………………….. 
3………………………….. 
4………………………….. 
5…………………………..  

Livestock ေမြးျမဴေရး 

22 Number of 
households rearing 
these livestock (tick 
the appropriate 
option)  
ေမြးျမဴေရးေဆာင္ရြက္
သည့္ အိမ္ေထာင္စု 
အေရအတြက္ 

Type အမ်ိဳးအစား Number of Households having the livestock 
holdings  အိမ္ေထာင္စုအေရအတြက္ 

Main Use  
ေမြးျမဴရျခင္းရည္ရြယ္ခ်က္ Eat 1/ 
Trade2 (စားရန္၁/ေရာင္းရန္၂) 

Buffalo ကၽြ ဲ □  ____________  

Goats/Sheep 
ဆိတ္/ သုိး 

□  ____________  

Horse  ျမင္း □  ____________  

Cattle ႏြား □  ____________  

Ducks ဘဲ □  _________  

Chickens ၾကက္ □  __ almost house________ private 

Pigs  ၀က္ □  __ almost house_______ private 

Others အျခား □  ____________  

Income/ Expenditure  ၀င္ေငြႏွင့္အသုံးစရိတ္ 

23 How many 
households fall into 
these Annual 
Income Levels?   
တစ္ႏွစ္၀င္ေငြ 

Level of monthly income  ၀င္ေငြ အဆင့္ Number of HH falling under the categories  
အိမ္ေထာင္စုအေရအတြက္ 

a. Less than 25,000 Kyats < ၂၅,၀၀၀ က်ပ္  

b. 25-50,000 Kyats   ၂၅,၀၀၀- ၅၀,၀၀၀ က်ပ္  

c. 50-100,000 Kyats  ၅၀,၀၀၀- ၁၀၀,၀၀၀ က်ပ္  

d. 100,000-200,000 Kyats ၁၀၀,၀၀၀- ၂၀၀,၀၀၀ က်ပ္ Yes 

e. 200,000-300,000 Kyats ၂၀၀,၀၀၀- ၃၀၀,၀၀၀ က်ပ္  

f. More than 300,000 Kyats > ၃၀၀,၀၀၀ က်ပ္  

Village Infrastructure ေက်းရြာအေျခခံအေဆာက္အဦ 

24 Distance to the following facilities (in time mile)  အကြာအေ၀းေဖာ္ျပရန္ 

Infrastructure 
အေျခခံအေဆာက္အ
ဦ 
 

i. Facilities available  
ii. ( Yes/ No) 

ရိွ/မရိွ ေဖာ္ျပရန္ 

iii. Distance from 
Village 
(in Minutes) 
အကြာအေ၀း 
(မိနစ္ျဖင့္ေဖာ္ျပရန္) 

iv. Preferred mode of 
Transport  
သယ္ယူပုိ႕ေဆာင္ေရး 

Mode of Transport 
အသုံးျပဳသည့္အမ်ုိးအစား 
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Health Center  
က်န္းမာေရးစင္တာ 

 
  1) Walking 

လမ္းေလွ်ာက္ 
2) Bicycle, စက္ဘီး 
3) Motor-cycle 

ေမာ္ေတာ္ဆုိင္ကယ္ 
4) Car ကား 
5) Boat  ေလွ 
 
 

Seed/grain bank  
မ်ိဳးေစ့ဘဏ္ 

 
  

Cyclone shelter  
ဆုိင္ကလုန္း 
အေဆာက္အဦ 

 
  

Hand pumps  
လက္ႏိွပ္ပန္႕ 

yes 
  

Grocery shops  
ကုန္စုံဆုိင္ 

 
  

Chemist 
/Pharmecy 
ေဆးဆုိင္ 

 
  

Post office  
စာတုိက္ 

 
  

Bank ဘဏ္    

Other (specify) 
အျခား……………… 

 
  

25 Access to Road 
Facilities in the 
village (tick the 
appropriate) 
ရြာလမ္း 

a. No Road (reaching all the way to the village); လမ္းမမရိွပါ 
b. Rough Track (Bullock Cart or Walking only);   လမ္းေလွ်ာက္ရန္/ ႏြားလွည္းႏွင့္သြားရန္ 
c. Accessible by trawlargee but not cars/trucks; ေထာ္လာဂ်ီႏွင့္သာသြားရန္ 
d. Accessible by car/ truck in dry weather only; ေႏြရာသီတြင္သာ ကား/ထရပ္ကားျဖင့္သြားရန္ 
e. Accessible by car/truck in all-weather ရာသီတုိင္း ကား/ထရပ္ကားျဖင့္သြားရန္ 

□ 
□ 
□ 
□ 
□Yes 

Availability, access and 
proximity to the education 
services  ပညာေရး 

i. Facility  
ပ့ံပုိးမႈ 

ii. Distance (km or 
mile) 
အကြာအေ၀း 
(ကီလုိမီတာ/ မုိင္) 

iii. Quality (Good1/bad2/no 
comments3) အရည္အေသြး 
(ေကာင္း၁/ည့ံ၂/ မသိပါ၃) 

26 Operational 
Education System  
ပညာေရးစနစ္ 

a. Nursery ေန႕ကေလးထိန္း 5 min/ 10 min Good 

b. Primary မူလတန္း  Good 

c. Middle အလယ္တန္း   

d. Secondary အထက္တန္း  1 school Good 

e. University တကၠသုိလ္   

f. Vocational training institute 
သက္ေမြးပညာသင္ေက်ာင္း 

  

g. Religious School  
ဘုန္းေတာ္ၾကီးပညာသင္ 

  

27 Market   (when and 
where) 
ေစ်း (ဖြင့္ခ်ိန္ / ေနရာ) 

a. Every day market ေန႕စဥ္ေစ်း 15 min/ 20 min  

b. Weekly market (for basic 
provisions) တစ္ပတ္တစ္ခါေစ်း 

  

c. Monthly market (for trade) 
တစ္လတစ္ခါေစ်း 

  

d. Occasional market   
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အခါအားေလွ်ာ္စြာဖြင့္သည့္ေစ်း 

28 Operational Health 
System 
က်န္းမာေရးစနစ္ 

a. Town council ျမိဳ႕နယ္ေဆးရုံ   

b. Station hospital တုိင္းအဆင့္ေဆးရုံ   

c. Rural health center ေဆးခန္း One hospital/ 15 min  

d. Rural health Sub-center Rural 
health Sub-center (eg local mid-
wife)ေက်းလက္ေဆးေပးခန္း 
(သားဖြားဆရာမ) 

  
 
 

e. Village health committee 
ေက်းရြာက်န္းမာေရးေကာ္မတီ 

  
 

29 Credit Facility ေခ်းေငြဆုိင္ရာပ့ံပုိးမႈ 

A How do people 
borrow money?  

ေငြေခ်းႏုိင္မႈအေျခအေန 

1. Family  မိသားစု                      

2. Friends/ Neighbours    သူငယ္ခ်င္း/ အိမ္နီးခ်င္း  

3. Licensed creditor  အမိန္႕ရအေပါင္ဆုိင္       

4. Bank   ဘဏ္                              

5. Savings group   ေငြစုအုပ္စု        
6. Other (specify): အျခား ___________________________ 

B What is the interest 
rate? အတုိးႏႈန္း 

□ …...2…% per …..     (period1  ကာလ ၁: year2 ႏွစ္ ၂, month3 လ ၃ □ No interest အတုိးမဲ႕ 

C  Why do people 
borrow money? 
ေငြေခ်းယူရသည့္ 
အေၾကာင္းရင္း 

1. Repairing/buying boats  (ေလွျပင္ရန္/၀ယ္ရန္)           

2. Repairing or buying fishing equipment  (ငါးဖမ္းပစၥည္း၀ယ္ရန္/ ျပင္ရန္)                     

3. Food  (အစားအစာ) 

4. Medical facilities  (ေဆး၀ါး)       

5. For Marriage (လက္ထပ္ထိမ္းျမားရန္)                     

6. For house construction (အိမ္ေဆာက္ရန္) 

7.  For Business    (စီးပြားေရးလုပ္ရန္)      
8.  Others (education, land etc). အျခား (ပညာေရး /ေျမ၀ယ္ရန္) 

30 Identify the five 
main health 
challenges in the 
village according to 
the following   
အဓိကရင္ဆုိင္ရေသာ 
က်န္းမာေရးျပႆနာ 
ငါးမ်ိဳးကုိေဖာ္ျပေပးပါ။ 

a. General  
b. အေထြေထြ 

c. Especially among women  
အမ်ိဳးသမီး 

d. Especially among children  
ခေလး 

A. Diarrhoea ၀မ္းေလ်ာျခင္း   

B. Malaria ငွက္ဖ်ား   

C. Respiratory tract infection 
(cold, cough etc) အေအးမိဖ်ားနာ 

  

D. Cholera ကာလ၀မ္းေရာဂါ   

E. Tuberculosis တီဘီအဆုပ္နာ   

F. HIV/AIDS   

G. Guinea worm  သံေကာင္   

H. Sexually transmitted 
infection ကာလသားေရာဂါ 

  

I. High blood pressure ေသြးတုိး   

J. Skin rash/itches 
အေရျပားေရာဂါ 
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K. Other အျခား   

31 Access to Electricity  
လွ်ပ္စစ္ရရိွမႈ 
 

 
 

a. Type of electricity supply  
ရရိွသည့္အေျခခံ 

b. No. of HHs utilizing  
အိမ္ေထာင္စုအေရအတြက္ 

c. Power Consumption/day 
ေန႕စဥ္သုံးစြသဲည့္ပမာဏ  
 

a. Government Electricity/ 
National Grid ႏုိင္ငံေတာ္ 

  

b. Electricity Organized by the 
Village ရပ္ရြာ အေျခခံ 

  

c. Electricity by private/ 
commercial generator 
ဂ်င္နေရတာ 

  

d. Solar 
ေနေရာင္ျခည္စြမ္းအင္သုံး 

  

e. No electricity  
လွ်ပ္စစ္မသုံးစြပဲါ 

  
 

32 Cooking fuel 
ခ်က္ျပဳတ္သည့္ 
ေလာင္စာ 

What type of cooking fuel is 
used in the community?  
1) Firewood 
2) Charcoal 
3) Electricity 
4) Other 
ခ်က္ျပဳပ္သည့္အခါတြင္ မည့္က့ဲသုိ႔ 
ေသာ ေလာင္စာအမ်ိဳ းအစားကုိ 
အသုံးျပဳသနည္း။  
၁) ထင္း 
၂) မီးေသြး 
၃) လွ်ပ္စစ္ 
၄) အျခား 

charcoal  
 
 

Water Services  ေရအရင္းအျမစ္ 

33 Water sources 
ေရအရင္းအျမစ္ 
Where do people get 
drinking water? 
ေသာက္ေရမည္ကရရိွပါ
သနည္း 

a. River     (ျမစ္)                  
b. Creek     (ေခ်ာင္း)                 
c. Pond       (ေရကန္)   
d. Brick Well   (အုတ္စီေရတြင္း)       Yes             
e. Hand –Dug Well  (လက္ရက္တြင္း)    
f.  Tube Well (Motor Pump)  (ေရစုပ္စက္-ေမာ္တာပန္႕)     
g. Tube Well (Hand Pump)   (တုံကင္)                               
h. Spring Water (natural)     (ပုိက္သြယ္တန္း-သဘာ၀)    
i.  Spring Water (stored)      (ပုိက္သြယ္တန္း- သုိေလွာင္) 
j. Public Water Supply  (အစုိးရေရပုိက္) 
k. Rain Water Storage Tank (မုိးေရသုိေလွာင္ကန္) 
l. Other အျခားေဖာ္ျပရန္ (Specify)……………………. 

 Option 1………………… 
ပထမအေျခအေန 

Option 2………………… 
ဒုတိယအေျခအေန 

Option 3…………… 
တတိယအေျခအေန 

a. Distance from 
the village ရြာမွ 

4 miles   
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အကြာအေ၀း 

b. Availability of 
water (In 
months)လစဥ္ေရ
ရရိွမႈအေျခအေန 

April - May   

c. Quality (Good/ 
Average/ Bad) 
အရည္အေသြး 
(ေကာင္း/သင့္/ည့ံ) 

Good   

34. Priority wise Key expectations for the village စီမံကိန္းႏွင့္ ပတ္သက္၍ ေက်းရြာအတြက္ အဓိကက်ျပီး ဦးစားေပးရမည့္ ေမွ်ာ္မွန္းခ်က္မ်ား  

 i. Men အမ်ိဳးသား  ii. Women အမ်ိဳ းသမီး  iii. Youth လူငယ္ 
A  Job opportunities A  Job opportunities A  Education 

B   B   B   

C   C   C  

Social Group Support  

Try to understand the social networks in the village. Try to understand through a discussion on the existence of these groups, role 
they perform and then try to fill in the information in the table below. 
Use these codes for the following one question:  
Nature of support – 1. None II. Monetary III. Farming IV. House Construction V. Other (specify)    
35 Type of Group အုပ္စုအမ်ိဳ းအစား Number of 

Members 
အဖြ႕ဲ၀င္အေရ
အတြက္ 

Frequency of Meeting 
(In months) 
လစဥ္ေတြ႕ဆုံသည့္ 
အၾကိမ္အေရအတြက္ 

Nature of Support 
Received  
အေထာက္အပ့ံရရိွမႈ 

Any contribution to 
group  
အျခား 
ကူညီေထာက္ပ့ံမႈ 

a. Youth Group လူငယ္အုပ္စု     

b. Fishing Group ငါးဖမ္းအုပ္စု     

c. Farming Group 
လယ္သမားအုပ္စု 

    

d. Hunter Group အမဲလုိက္အုပ္စု     

e. Community Group 
ရပ္ကြက္အုပ္စု 

    

f. Religious Group 
ဘာသာေရးအသင္း 

50 Sunday   

g. Low Interest Micro Credit 
group အေသးစားေငြေခ်း 

100 Sometime in month   

h. Other (specify) 
အျခားေဖာ္ျပရန္ 

    

36 Does the village have some kind of fishing 
association or cooperative? ငါးလုပ္ငန္းဆုိင္ရာ 
အသင္း/အဖြ႕ဲအစည္းရိွပါသလား 

 

How does the fishing association work? 
မည္သုိ႕ေဆာင္ရြက္ေလ့ရိွသနည္း 

 

Non-governmental Organizations Operational in the community အစုိးရမဟုတ္ေသာအဖြ႕ဲအစည္းမ်ားေဆာင္ရြက္ေပးမႈ 

Use these options for the following questions:  
Nature of Work – Health, Sanitation, Education, Livelihood, Water supply, Micro-credit, Environment conservation, Other (specify),  
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Benefits Received – Technical training, Medical Supplies, Other Capacity Building, Credit Group Formation, Other (specify)  

37 Are their NGOs or CSOs operational in 
the area? 
အစုိးရမဟုတ္ေသာအဖြဲ႕အစည္းမ်ားႏွင့္ 
လူမႈေရးရာအဖြဲ႕အစည္းမ်ားရိွပါသလား 

a. Yes,      b. No 
 
If the answer is yes, move to the next question, otherwise skip  
 

38 i. NGO name / CSO name အမည္ ii. Nature of Work လုပ္ငန္း iii. Benefits Received အက်ိဳးေက်းဇူး 

    

    

    

    

    

Sacred sites, graves and heritage sites  ထိန္းသိမ္းေစာင့္ေရွာက္ရမည့္ ေနရာ - ဂူ၊ ယဥ္ေက်းမႈဆုိင္ရာအေမြအႏွစ္ 

39 i. Object အမည္ ii. Location’s 
Name 
ေနရာအမည္ 

iii. Distance from village (in mins 
or kms or mile) အကြာအေ၀း 
(မိနစ္/ကီလုိမီတာ/မုိင္) 

iv. Likely to fall within the Project 
area or not 
စီမံကိန္းဧရိယာတြင္းမွာပါ၀င္မႈရိွ/မရိွ 

    

    

    

    

Knowledge about the Project  စီမံကိန္းႏွင္ ပတ္သက္သည့္ဗဟုသုတ 
40 Do you have any information regarding the 

proposed Project? စီမံကိန္းႏွင့္ 
ပတ္သက္၍သိရိွပါသလား 

a. Yes, I know about the Project  
သိရိွပါသညိ  Yes 

b. Yes, somewhat  
သိသလုိလုိရိွပါသည္  

c. No  
မသိရိွပါ 

d. No response 
ဘာမွမေျပာလုိပါ 

 

41 If Yes, from where did you hear about the 
Project? သိပါက မည္သုိ႕သိရိွခ့ဲပါသနည္း 
If No. how would like being communicated 
about the project? မသိဘူး ဆုိပါက မည္က့ဲသုိ႔ 
ေသာနည္းလမ္းမ်ားျဖင့္စီမံကိန္းအေၾကာင္းကုိ 
မိတ္ဆက္ေပးရန္ လုိအပ္ပါသနည္း 

a. Government Department  
(အစုိးရဌာနမ်ား)    Yes 

b. Technical Surveyors 
(နည္းပညာအရတုိင္းထြာမႈမ်ားမွ)  

c. Newspapers 
(သတင္းစာမ်ား) 

d. Neighbours 
(အိမ္နီးခ်င္းမ်ား) 

e. Community Elders/ Traditional 
leaders 
ေက်းရြာေခါင္းေဆာင္မ်ား   Yes 

f. Direct Contact with the 
community member 
လူမႈေရးအဖြအဲစည္းအဖြဲ႕၀င္မ်ားမွ 

g. Radio   ေရဒီယုိ                               
h. Any Other(specify)   

အျခားရိွကေဖာ္ျပရန္ ………………….          
 

GRS Grievance redressal system 
42 Information Disclosure system in the village. ရြာမွ သတင္းအခ်က္ 

အလက္ျဖန္႔ေ၀မွဳစနစ္။ 
a. How information made available to the community? To the 

community? ရြာလူထုမွ သတင္းအခ်က္အလက္ဘယ္လုိရလဲ။ 
Is it through community radio, Television, public address system, 
newspapers, notice, meetings in the community etc. ေရဒီယုိ၊ TV၊ 
သတင္းစာ၊---- 
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43 Grievance redressal system in the village ရြာမွာဆုံးရုံွးနစ္နာမုွ 
အတြက္ဘယ္လုုိလုပ္ေဆာင္ေပးလဲ။ 
a. What kind of grievance situations arises for the community? 

ရြာမွာထိခုိက္မွဳအမိ်ဳးအစားဘယ္လုိရွိလဲ။ 
b. How are these grievances settled? ဘယ္လုိေဆာင္ရြက္ေပးလဲ။ 
c. What is the role of village level institutions in addressing 

these grievances? နစ္နာခ်က္ေတြကုိကုိင္တြယ္ေဆာင္ရြက္တ့ဲအခါ 
ရပ္ရြာေတြအဆင့္အခန္းက႑ကဘယ္လုိလဲ။ 

 

 

44 What kinds of grievances are typically raised by the community? 
လူ႕အဖြ႔ဲအစည္းေတြမွာဘယ္လုိမ်ိဳးနစ္နာခ်က္ေတြ ေပၚေပါက္လဲ။ 
a. What is the role of the related department in handling these 

grievances? နစ္နာခ်က္ေတြကုိေျဖရွင္းတ့ဲအခါ နစ္နာခ်က္ေတြကုိ 
သက္ဆုိင္ရာဌာနမ်ားမွ ဘယ္လုိလုပ္ေဆာင္ေပးပါသလဲ။ 

b. What is the role of the Client in handling the grievances?  
စီမံကိန္းပုိင္ရွင္မွ မည္သုိ႕တာ၀န္ယူေဆာင္ရြက္ေပးသနည္း 

c. Are they handled in a similar fashion like the general 
grievances in the community? ရပ္ရြာေတြမွာအေထြေထြနစ္နာ 
ခ်က္ေတြကုိဘယ္လုိလုပ္ေဆာင္ေပးလဲ။ 

 

 

45 General understanding of vulnerability in the village ရြာ၏ 
အေထြေထြ ထိခုိက္မွဳရွိႏုိင္မည့္သူမ်ား 
a. What is the understanding of vulnerability in the village? 

ရြာမွာထိခုိက္ႏုိင္မွဳရွိတ့ဲလူေတြကုိဘယ္လုိခဲြျခားသိႏုိင္လဲ။ 
 Poor ဆင္းရဲ 
 Disabled မသန္မစြမ္း 
 Old age အသက္ႀကီးသူ 
 Widow မုဆုိးဖုိ/မုဆုိးမ 

b. Why are they considered vulnerable by the community? 
ေက်းရြာအဖြ႕ဲအစည္းအေနျဖင့္ထိခုိက္မွဳေတြကုိမည္သုိ႕စဥ္းစားေပးပါသ
နည္း 

c. What are the support systems (if any) to help these people? 
ရြာသူ/သားေတြကုိဘယ္လုိေထာက္ပ့ံမွဳမ်ိဳးလုပ္ေဆာင္ေပးလဲ 

 

46 Previous experience of any project in the area. 
အရင္တုန္းကစီမံကိန္းမ်ားရွိခ့ဲသလား။ 
a. Are there past experiences of other projects in the area? Or 

engagement with other operators or large companies? 
b. ဤေနရာတြင္ အျခားမည္သည့္ကုမၸဏီ(သုိ႕) စီမံကိန္းမ်ားရိွပါသလား။  
c. Was there any issue with the community? 

ေက်းရြာအဖြ႕ဲအစည္းနဲ႕ပတ္သက္ၿပီးအေတြ႕ႀကံဳရွိလား။ 
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and meeting minutes 
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No. Name Position 
Department/

Organization
Address

1 U Than Swe Digging worker Delco Khaing Thazin

2 U Lay Htet Aung Digging worker Delco Mya Thida

3 U Aung Thin Store Keeper Delco Kan Pauk

4 U Baran Sai Engineer Delco Kan Pauk

5  U Aung Myo Myint Mechanic Delco Kan Pauk

6 U Phyo Wai Aung Driver Delco Kan Pauk

7 U Zaw Min Oo Delco Kan Pauk

8 Daw Muyar Mo Mo Clerk Delco Kan Pauk

9 U Moe Zaw Manager Delco Kan Pauk

10 U Myint Thu Win Worker Delco Kan Pauk

11 U Cho Lay Mining Delco Kan Pauk

12 U Kyaw Sein Hla Store Keeper Delco Kan Pauk

13 U Zaw Win Htun Social Delco Kan Pauk

14 U Nyun Win Medical Delco Kan Pauk

15 U Aung Myint Mechanic Delco Kan Pauk

16 U Thet Naing Oo Worker Delco Kan Pauk

17 U Naing Win Kyaw Worker Delco Kan Pauk

18 U Hein Moe Aung Worker Delco Kan Pauk

19 U Zin Ko Aung Worker Delco Kan Pauk

20 U Yan Naing Moe Worker Delco Kan Pauk

21 Daw Hnin Pwint Han Clerk Delco Kan Pauk

22 Daw Mya Yi Worker Delco Kan Pauk

23 Daw Ni Ni Win Worker Delco Kan Pauk

24 U Zarni Oo Worker Delco Kan Pauk

25 U Htet Oo Worker Delco Kan Pauk

26 Daw Khine War New Worker Delco Kan Pauk

27 U Saw Min Htike Driver Delco Kan Pauk

28 U Arkar Bo Mechanic Delco Kan Pauk

29 U Htay Naing Win Driver Delco Kan Pauk

30 U Altar Taw Worker Delco Kan Pauk

31 U Kyaw Pyae Worker Delco Kan Pauk

32 U Nwee Win Worker Delco Kan Pauk

33 U Nyi Nyi Soe Geologist Delco Thiri Mingalar

34 U Saw Ginyami Worker Delco Thiri Mingalar

35 U Naing Zaw Oo Worker Delco Mya Thida

36 U Sithu Htun Worker Delco Yaphyu

37 U Hla Soe Worker Delco Kan Pauk

38 U Sithu Kyaw Worker Delco Kan Pauk

Record of Attendee List of Stakeholder Consultation Meeting 

Date :03-04-2017

Environmental Management Plan for Kanbauk Mine by DELCO

Place: Meeting Hall at DELCO Office

Public 



39 U Thet Oo Worker Delco Kan Pauk

40 U Aye Min Htun Clerk Delco Kan Pauk

41 U Zaw Min Htun Worker Delco Kan Pauk

42 U Kyaw Soe Oo Diver Delco Kan Pauk

43 U Hein Soe Kan Pauk

44 U Kyaw Thura Kan Pauk

45 U Thein Chein Kan Pauk

46 U Maung Lwan Kan Pauk

47 U Than Zin Aung Kan Pauk

48 U Thein Win Mechanic Delco Kan Pauk

49 U Kwar Lar Htoo Worker Delco Kan Pauk

50 U Saw Shi Shi Worker Delco Kan Pauk

51 U Aung Thu Naing Worker Delco Kan Pauk

52 U Aye Min Win Driver Delco Kan Pauk

53 U Saw Alphaw Driver Delco Kan Pauk

54 U Myo Myint Thu Driver Delco Kan Pauk

55 Daw Ei Thinzar Clerk Delco Kan Pauk

56 U Aung Myo Oo Kan Pauk

57 U Aung San Oo Kan Pauk

58 U Kyaw Min Aung Kan Pauk

59 U Shwe San Kan Pauk

60 U Soe Win Kan Pauk

61 U Kyaw Kyaw Kan Pauk

62 U Nyi Nyi Kan Pauk

63 Daw Ei Ei Zin Worker Delco Kan Pauk

64 U Nyein Chan Paing Worker Delco Kan Pauk

65 U San Tin Worker Delco Kan Pauk

66 U Thiha Soe Worker Delco Kan Pauk

67 U Kyaw Kyaw Worker Delco Kan Pauk

68 U Thiha Kyaw Worker Delco Kan Pauk

69 U Thein Win Aung Worker Delco Kan Pauk

70 U Yan Naing Htun Delco Kan Pauk

71 U Aye Htun Delco Kan Pauk

72 U Htet Aung Zaw Delco Kan Pauk

73 U Aung Thu Phyo Assistant Manager Delco Kan Pauk

74 U Kyaw Sein Aung Delco Kan Pauk

75 U Naing Lwin Oo Junior Geologist Delco Kan Pauk

76 U Sai Min Htun Driver Delco Kan Pauk

77 U Aung Kyaw Moe Driver Delco Kan Pauk

78 U Soe Myint Community Representative Mya Thida

79 U Tin Win Aung Community Representative Mya Thida

80 U Ko Ko Gyi Community Representative Kan Pauk

81 U Kyaw Kyaw Community Representative Gagaw Taung

82 U Tin Shwe Community Representative Ngwe Nyo Kone (2)

83 U Kyaw Kyaw Naing Community Representative Bogoke

84 U Soe Lwin Community Representative Michaung Ai

85 U Myint Soe Community Representative Khin Thazin



86 U Myint Aung Community Representative Kan Pauk

87 U Moe Kyaw Community Representative Mya Thida

88 U Aung Min Htun Community Representative Thiri Mingalar

89 U Soe Myint Community Representative Sat Kone

90 U Hla Aung Community Representative Bogoke

91 U Hla Htun Community Representative Mya Thida

1 U Aung Naing Township GAD officer GAD Kalain Aung

2 U Htay Win Clerk GAD Kalain Aung

3 U Myint Oo Staff Officer Police Services Department Kan Pauk

4 U Hla Win Officer Police Services Department Kan Pauk

5 U Aung Khaing Staff Officer GAD Kan Pauk

Organization 

1 Daw Khaw Win CEO DELCO

2 U Lun Maung Deputy Director DELCO

3 U Tint Naing General Manager DELCO

4 Daw Yi Ywe Soe Assistant Operation ManagerDELCO

5 Daw Ei Thinzar BC DELCO

6 Daw Myat Mon Swe Senior Consultant ERM

Government



 

Meeting of Minutes – DELCO  
 

Detail 

Project Upgrade of EMP 
Venue DELCO Hall Region/State Tanintharyi 
Village Tract Kanbauk Township Ye Phyu 

Objective Stakeholder Consultation for Upgrade of EMP 

Date 3rd April 2017 
Time 1.30-3.00PM 
Attendee  Public (91) 

Government (5) 
Organization (6)  
Total (110) 

 
Agenda 

1) Opening Speech by U Aung Naing, Township Administrator, Ka Lain Aung Town on behalf 
of Ye Phyu Township Administrator 

2) Explanation about DELCO Co., Ltd and Mining activities by U Lun Maung, Deputy Director 
(Administration) from DELCO 

3) Explanation of existing EMP by Daw Myat Mon Swe, Senior Consultant, ERM 
4) Explanation of CSR by U Tint Naing, General Manager, DELCO 
5) Discussion 
6) Closing Meeting 
 
Opening Speech by U Aung Naing:  

o Thank you for the disclose information about DELCO project activities and the outcome of 
the EMP. DELCO EMP is being undertaken under the instruction of the Ministry of 
Environmental Conservation and Natural Resources (MONREC) and is required to obtain 
the ECC from MONREC for the continuous project activities.  The EMP provides the 
environmental and social impact assessment and its related mitigation measures.  DELCO 
has to submit a Monitoring Report to MONREC every 6 months and the authorised 
departments will check to ensure the conservation of the environment and social baseline 
around the project activities.  Due to their CSR programme, DELCO has donated to the 
community development. ERM have been commissioned by DELCO as third party experts 
to conduct this EMP.  Public participation is required for the success of the project 
activities.  

 
Explanation by U Lun Maung: 
 

o Explained the history of Mining. 
o Kanbauk mine is owned by Developers Entrepreneurs Liaison Construction Organizers 

Limited (DELCO) from November 1998 up to present and they have a permit to mine tin 
and tungsten at the Kanbauk site.  

o Project Facilities include ore processing operations (single open pit, an ore processing 
facility (OPF), run-of-mine (ROM) ore stockpiles, and a tailing storage facility (TSF).  

o Also includes a hydroelectric power plant (HEPP) and associated mine support buildings, 
including a workshop, offices, accommodation, and laboratory.  

o Explained the project execution including the project layout map and the project activities 
of open pit mining operations, ore processing facility sorts the material (by gravity 
separation) mined from the pit and tailing pond to collect the residual from the ore 
processing facility.  

o Finally explained the water storage and usage at the project operation and other site 
activities.  

  



Explanation by Daw Myat Mon Swe: 

o Explained that ERM is conducting EMP by the instruction of Ministry of Environmental
Conservation and Natural Resources (MONREC) and the EMP required for national permitting
to obtain the Environmental Compliance Certificate (ECC) to continue operations.

o EMP also ensures potential environmental and social impacts are mitigated and will not lead to
significant adverse effects on the environment or people during the Project.

o The EMP lists the obligations and responsibilities of the Project Proponent including mitigation
measures and management procedures.

o ERM commissioned by DELCO as third party experts to conduct the EMP and explained about
the ERM as an international EIA consultant Farm.

o The potential impacts such as air emission, surface waters, and increases of ambient sound and
generation of sound from processing machines and road clearance machinery, generation of
general waste and hazardous waste, and its related mitigation measures are explained.

o The monitoring should be considered the implementation of dust monitoring plan for the
locations close to each of the sensitive receptors. A system of surface water and ground water
monitoring points should be developed to ensure detection of any uncontrolled release of mine
affected water from the site the receiving environment.

o Failure of the existing waste control and containment infrastructure (notably the Sinyat dam)
needs to be monitored to ensure a significant release of water to local water catchment. There is
a need for frequent monitoring and inspection of integrity of this facility.

o Monitoring of all activities likely to result in noise and vibrational disturbance should be
monitored periodically.  The company should also ensure the existing community grievance
mechanism to ensure any excess noise records from local community is directly fed back to the
company.

o DELCO will develop and follow an Emergency Plan which includes plans and procedures to
identify unsafe conditions and the corrective actions to avoid accidents related to Health&
Safety as well as environmental incidents.  The ERPs should contain instructions for support
relating to:

 Chemical substances Spill Emergency Plan ;
 Medical emergencies procedures;
 Social Emergencies Procedures (i.e., protests, vehicle accidents);
 Heavy weather/storms / flood events;
 Hazardous material spill response plans; and
 Any other emergency response plan required by Myanmar authorities.

Explanation by U Tint Naing: 
o DELCO has done CSR programme for the Kanbauk community development since 2007 and 

all donations are recorded by the CEO’s command and some of the donations are shown in 
this presentation.

o Then explained some of the donations provided by DELCO in education, health and 
infrastructure for the community development in Kanbauk area as part of the CSR Programme 
which are included as follow:
- Health: Support to the Basic First Aid Training, donate of Red Cross office building to 

place the ambulance car, support daily a Damp truck to collect the domestic waste from 
Kanbauk village, donate the crutches and a tube well to the Kalainaung Hospital and grow 
119,22 plants (such as Rubber, Cashew, Jengkol bean, betal vine, rambutan, kapok, 
Jack fruit, Son Pa Dat (a kind of fruit), Coconut and Mango for the environmental 
conservation point of view.

- Education: Donate of the new installation of Ceilings, Windows and Doors of buildings 
of school in Magin Ward, Kanbauk group and 10 million Kyats donation to renovate 5 
schools in Kanbauk group.

- Infrastructure: Donate of the new bridge and road across the Ye Yin Creek (660,000 
MMK), Myathidar Road renovation in Kanbauk group (26 million Kyat), renovation of 
Paya road and Ye Yin Creek in this year. 



o Explained of the summary of donation for the community development by DELCO is total 
donation for overall up to now is over 1,042 million Kyats between 2007 and 2017
and explained detail as follow and said that DELCO will take care of the public awareness. 

No. Subject Amount (Kyats) 

1 To participate the international media section for the 
improvement of mining industry 

333,150,045 

2 Donation for the road construction in Yangon Region 49,290,520 
3 Donation for the rural development of Kanbauk 111,431,300 
4 Donation for the sand, wages, cars and vehicles in Kanbauk 67,167,000 
5 Compensation fees for the trespassed rubber plantation 

and other crops within our block area that issue by. 
220,872,000 

6 Land rental fees that pay from Delco for the trespassed 
land 

56,340,220.17 

7 Compensation fees for the land and houses due to the 
effect of breaking down tilling ponds 

165,351,396 

8 Compensation fees that gave from Delco for the crops in 
line for the ditch construction according to the Township 
water committee 

38,538,000 

Total 1,042,140,481.17 



Question and Answer Session 

Q1. U Hla Aung (Community Representative): 
We, Kanbauk community people do not have to be afraid with closed eyes and we have to be afraid 
with opened eyes at present in Myanmar.  We thank you for the transparency of DELCO by disclosing 
information about EMP.  However, the holding meeting in the DELCO compound is not enough to 
disclose the information and it must be held in the public compound to explain to all people.  So that we 
request to do a public meeting again in Kanbauk area.  The second one is to let us know why DELCO 
has to be done EMP only, why not be EIA or IEE as other mining projects. 
A1. Daw Myat Mon Swe (ERM): 
DELCO Mining Project is one of the existing projects therefore the MONREC require an EMP instead of 
EIA as the Project is in progress.  The Project has small potential for impacts due to the using of 
sustainable hydroelectric energy for the electricity supply for the operation and it have decent and 
tilling ponds as doing wastewater treatment to discharge the water to the local stream.  
Q2. U Ko Ko Gyi (Community Representative) 
Who is the responsible company for the exploration of Gas Pipe here in Kanbauk? 

A2. Daw Myat Mon Swe (ERM): 
ERM are only consulting for EMP of Kanbauk Mine of DELCO now and please ask to the related Project 
Developer. 

A2. U Aung Naing (GAD, Ka Lain Aung Town): 

The EIA company and project owner will have to take the responsibilities as normal procedure. 

Q3. U Myint Aung (Community Representative) 

All community people of Kanbauk area understand that DELCO has done well by undertaking CSR 
and thank you for all donations.  However, we would like to know when the new bridge across the Ye 
Ying Creek which is already promised to build by DELCO. 

A3. U Tint Naing: (DELCO): 
We will discuss with DELCO management authority to build this bridge soon. 

 Photo: 
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zGHUNzdK;wdk;wufxkwfvkyfrIazmfaqmifa&; (',fvfudk) vDrdwuf &efukefwdkif;a'oBuD;wGif 

a'ozGHUNzdK;a&;vkyfief;jzpfaom vrf;wHwm; jyKjyifwnfaqmufjcif;? vlrIa&;? ynma&;? 

usef;rma&;? bmoma&;vkyfief;rsm;wGif ulnDaqmif&Gufxm;&SdrI tajctaewifjyjcif;/ 

 
 

 

 1/  (17.9.2011)aeYwGif r*Fvm'HkNrdKUe,f? a&TeHYomaus;&Gmtkyfpk? av;axmifhuefpHjyaus;&Gm&Sd 

pG,fawmf(3)vrf;? vrf;tus,f(12)ay? t&Snf(1011)ay? xk-15" (ausmufom;-8"? 
uGefu&pf-7") uGefu&pfvrf;twGuf ukefusaiG(31540520^)usyftm; vSL'gef;ygonf/ 

(rSwfwrf;wif "gwfyHk(2)&Guf yl;wGJ - 1? yl;wGJ - 1 (u) ) 

 2/ (5.1.2014)aeYwGif jrefrmEdkifiHroefpGrf;olrsm;tm;upm;tzGJUcsKyf\ (7)BudrfajrmuftmqD,H 

roefpGrf;tm;upm;NydKifyGJ (7th Asean Para Games, Nay Pyi Taw) wGif jrefrmhroefpGrf; 

tm;upm;toif;atmifEdkifa&;twGuf (2000000^) usyf - odef;ESpfq,fwdwdtm; vSL'gef; 

ygonf/ (rSwfwrf;wif *kPfjyKvTmrdwåLyl;wGJ -2 ) 

 3/ (10.10.2015) MUSIC FOR MYANMAR 2015 jrefrmEdkifiH&Sd tMum;tm½kHcsKdwJUaom 

uav;i,frsm; ? rdbrJUuav;i,frsm;ESifh ESifh qif;&J csdKUwJUaomuav;i,frsm; &HyHkaiGtwGuf 

tar&duefa':vm (10000^-a':vmwpfaomif;wdwd) vSL'gef;cJUygonf/ 

 (*kPfjyKrSwfwrf;vTmrdwåL yl;wGJ - 3? yl;wGJ - 3(u)) 

 4/ (22.6.2016)MunfhjrifwdkifNrdKUe,f? t½kd;a&m*gtxl;ukaq;½kHBuD;wGifvlemrsm;t[m&auR;&ef 

twGuf (430000^)usyf - av;odef;oHk;aomif;wdwdtm; vSL'gef;cJUygonf/ 

 (*kPfjyKrSwfwrf;vTmrdwåL yl;wGJ - 4) 

 5/ (22.6.2016) MunfhjrifwdkifNrdKUe,f? t½kd;a&m*gtxl;ukaq;½kHBuD;wGif csKdif;axmuf - 164pHk 

(328 acsmif;)tm; vdktyfaomvlemrsm;oHk;&eftwGuff (2460000^) usyf - ESpfq,fhav;odef; 

ajcmufaomif;wdwdtm; vSL'gef;cJUygonf/ 

 (*kPfjyKrSwfwrf;vTmrdwåL yl;wGJ - 5) 

 

 

 

  

  

 

 

  

 



 ',fvfudkvDrdwuf? uHaygufowåKzufpyfvkyfief;rS NrdKUe,f? aus;&GmzGHYNzdK;a&;vkyfief;rsm;wGif 

     ulnDaqmif&Gufxm;&SdrI 

 

2007 ckESpf 

1/ (16.11.2007) &ufaeYwGif? uHayguf&Gm &if;&JwHwm;jyKjyifrGrf;rHa&;twGuf uGefu&pfykdufvHk; 

 (2)vHk; vSL'gef;cJhygonf/ (500000_2) = 1000000d̂ usyf-wpfq,fodef;wdwd/ 

2/ uHaygufESpfusdyf&Spfqlbk&m;vSnfhvnfylaZmffyGJtwGuf trSwf(2)owåKwGif;odkY usyf(6)odef;wdwd 

  vSL'gef;ygonf/ 

 2007ckESpf pkpkaygif;vSL'gef;aiG 1600000d^(wpfq,fhajcmufodef;)wdwd/ 

 

2008 ckESpf 

1/ (2.3.2008) &ufaeYwGif uHaygufjynfolUaq;&HkwGif ajr? ausmufusif;aygif; (128)usif; 

 vSL'gef;cJhygonf/ (128 ÷ 4) _ 50000 = 1600000d̂ (usyf - wpfq,fhajcmufodef;)wdwd/ 

2/ uHaygufESpfusdyf&Spfqlbk&m;vSnfhvnfylaZmfyGJtwGuf trSwf(2)owåKwGif;odkY usyf(6)odef;wdwd 

 vSL'gef;ygonf/  

 2008ckESpf pkpkaygif;vSL'gef;aiG 2200000d^(usyf - ESpfq,fhESpfodef;)wdwd/ 

 

2009 ckESpf 

1/ 2009ckESpf? Zefe0g&DvwGif uHayguftxufwef;ausmif;aqmifopftwGuf vdktyfaomajrrsm; 

 ay;ydkYulnDcJhygonf/ (40 ÷ 4) _ 50000 = 500000d̂ (usyf - ig;odef;)wdwd/   

2/ (15.2.2009) &ufaeYwGif xm;0,fNrdKU? atmifpnfyifapwDawmfjrwf rkcfOD;jyKjyifrGrf;rHa&; 

 twGuf (200000d^usyf - ESpfodef;)wdwd tm;vSL'gef;ygonf/  

3/ (16.3.2009) &ufaeYwGif xm;0,fNrdKU? aemifa&&SnfrkcfOD;awmf xdef;odrf;apmifha&SmufrGrf;rH 

 Edkifa&;twGuf aiGya'omyifpdkufxlvSL'gef;ygonf/ 500000d̂ (usyf - ig;odef;wdwd)/ 

4/ uHaygufESpfusdyf&Spfqlbk&m;vSnfhvnfylaZmfyGJtwGuf trSwf(2)owåKwGif;odkY (6)odef;wdwd 

 vSL'gef;ygonf/  

 2009ckESpf pkpkaygif;vSL'gef;aiG 1800000d^(usyf - wpfq,fh&Spfodef;)wdwd/ 

 

 



2010 ckESpf 

1/ (8.2.2010 rS 9.2.2010) &ufaeYtxd uHaygufaus;&Gm? a&TapwDausmif;wdkufy&0kPf 

 twGif;&Sd a&TapwDbk&m;ukef;awmf\ ta&SUbuf&ifjyif ajr{&d,mnDnmjyefYjyL;ap&eftwGuf 

 ajrzdkYay;jcif;vkyfief;rsm; aqmif&Gufay;ygonf/ 

 (105 acguf_50000)=5250000d̂ (usyf - ig;q,fhESpfodef;ig;aomif;wdwd)/ 

2/ (17.3.2010)&ufaeYwGifuHayguf&Gm? aAm"drm&fatmifbkef;awmfMuD;ausmif;wGif aqmufvkyf 

 qJjzpfaom "r®m&HkBuD;twGufvdktyfaom 0rf;pmjznfhajrrsm;ay;ydkYulnDcJhygonf/  

 (30 pD; _ 50000) = 1500000d̂ (usyf - wpfq,fhig;odef;)wdwd/ 

3/ 2010ckESpf? {NyDvwGif "r®0d[m& (ausmif;opfbkef;awmfBuD;ausmif;) vrf;jyKjyif&eftwGuf 

 vdktyfaomajrpmrsm; ay;ydkYulnDcJhygonf/  

 (22 pD; _ 50000) = 1100000d̂ (usyf - wpfq,fhwpfodef;wdwd)/ 

4/ (26.11.2010)&ufaeYwGif uHaygufaus;&Gm? r*¾if&yfuGuftwGif;&Sd usdK;usysufpD;oGm;aom 

 &if;&Jacsmif;wHwm;ae&mwGif a&&SnfwnfwHhtoHk;jyKEdkif&eftwGuf uGefu&pfwHwm;jyefvnf 

 aqmufvkyfjcif;vkyfief;odkY oHacsmif;(1)wefESifh wefzdk;nDrQonfhaiGusyf (660000d̂ usyf - 

 ajcmufodef;ajcmufaomif;)wdwd tm; vSL'gef;cJhygonf/  

5/ uHaygufESpfudsyf&Spfql bk&m;vSnfhvnfylaZmfyGJtwGuf trSwf(2)owåKwGif;odkY (6)odef;wdwd 

 vSL'gef;ygonf/  

 2010ckESpf pkpkaygif;vSL'gef;aiG 9110000d^(usyf - udk;q,fhwpfodef;wpfaomif;)wdwd/ 

 

2011 ckESpf 

1/ uHaygufESpfudsyf&Spfql bk&m;vSnfhvnfylaZmfyGJtwGuf trSwf(2)owåKwGif;odkY (6)odef;wdwd 

 vSL'gef;ygonf/  

 2011ckESpf pkpkaygif;vSL'gef;aiG 600000d^(usyf - ajcmufodef;)wdwd/ 

 

2012 ckESpf 

 

1/ (8.7.2012)&ufaeUwGif uHaygufaus;&GmtkyfpkrS? pGefUypftrdIufrsm;pkyHk&eftwGuf ',fvfudk 

 vDrdwufrS Wheel LoaderjzifhajrñSdjcif;? ajro,fjcif;vkyfief;rsm;tm; ulnDaqmif&Gufay;cJh 

 ygonf/ 

 (12;00 rS 17;00)txd (5em&D X 60000)=300000d̂ (usyf - oHk;odef;)wdwd/ 



2/ uHaygufaus;&Gmtkyfpk? ocFsKdif;ukef;wGif rD;oN*dKvfpufjyKvkyf&mwGif vdktyfaomzdkUajrrsm; 

 twGuf ',fvfudkvDrdwufrS (10bD;um;)jzifh ajr(8)acgufo,faqmifulnDay;cJhygonf/ 

 (8 acguf X  50000) = 400000d̂  (usyf - av;odef;) wdwd/ 

 

3/ (6.9.2012)&ufaeUwGif uHaygufa'o ydkufwJav;aus;&Gm? a&ab;oifh&Gmol^&Gmom;rsm; 

 twGufqef(23)tdwf? qD(23)ydómESifh MuufoGefjzL^eD tp&dSaom &du©mrsm; (pkpkaygif;wefzdk; 

 oifhaiG (760000d̂ usyf - ckESpfodef;ajcmufaomif;) wdwd vSL'gef;cJhygonf/  

 

4/ (10.9.2012) &ufaeU ydkufwJav;aus;&Gm a&ab;oifh&Gmol^&Gmom;rsm;aexdkif&eftwGuf 

 wdkifrsm;? 0g;rsm;udkuHaygufaus;&GmrS ydkufwJav;aus;&Gmtxd ',fvfudkvDrdwufrSum;rsm;jzifh 

 o,faqmifulnDay;ydkUcJhygonf/  

 (2acguf X  70000) = 140000d̂ (usyfwpfodef;av;aomif;) wdwd/ 

 

5/ uHayguf ESpfusdyf&Spfql bk&m;vSnfhvnfylaZmfyGJtwGuf trSwf(2)owåKwGif;odkU (6)odef;wdwd 

 vSL'gef;ygonf/  

 2012 ckESpf pkpkaygif; vSL'gef;aiG 2200000d̂  (usyf-ESpfq,fhESpfodef;)wdwd/ 

 

2013 ckESpf 

1/ (1.2.2013)aeYwGif uHaygufokwa&mifjcnfpmMunfhwdkuftwGuf aiGusyfwpfodef; wefzdk;&Sd 

 bD&dkwpfvHk;vSL'gef;cJhygonf/   

2/ (22.2.2013) rS (24.2.2013) aeYtxd uHaygufa&TapwD &yfawmfrlbk&m;&ifjyifawmf 

 twGuf vdktyfaomajrrsm;tm; 10bD;,mOfjzihf (36)acgufo,f,lay;cJhygonf/  

 (36 acguf _ 50000EIef; = 1800000usyf)  

3/ (17.4.2013)aeYwGif jroDwm&yfuGufoufBuD;ylaZmfyGJtwGuf (50000^usyf - ig;aomif; 

 wdwd) ESihf ('DZ,fqD 5*gvH _ 3600EIef; = 18000usyfwdwd) vSL'gef;cJhygonf/ 

4/ (3.5.2013) aeYwGif rGefjynfe,f? ausmuúvyfaus;&Gmtkyfpk? atmufvlav;aus;&GmwGif 

 vdktyfaom ausmif;oHk;y&dabm*? pma&;ud&d,mrsm;? ausmif;aqmifwdk;csJUjcif;rsm;twGuf 

 (108000^usyf - wpfodef;&Spfaxmifwdwd) vSL'gef;cJhygonf/ 

5/ (24.6.2013)aeYwGif yJcl;wdkif;a'oBuD;? a0gNrdKUe,f? bkef;awmfBuD;oifynma&; ausmif;ol̂  

 om;rsm;twGuf (72000^usyf - ckESpfaomif;ESpfaxmifwdwd) vSL'gef;cJhygonf/ 

6/ (1.9.2013) aeYwGif jroDwm&yfuGuf? oJyHkapwDausmif;wdkuftwGif; topfaqmufvkyf 

 aeaom ESpfxyf"r®m½Hkacgifrdk; rddk;&eftwGuf (5300000^usyf - ig;q,fhoHk;odef;wdwd) vSL'gef; 

 cJhygonf/ 



7/ (28.9.2013)aeYwGif uHaygufaus;&GmtkyfpkabmvHk;NydKifyGJtwGuf (200000^usyf - ESpfodef; 

 wdwd) vSL'gef;cJhygonf/ 

8/ (18.11.2013)aeYwGif {&m0wDwdkif;a'oBuD;? e,fpyfa'oESihf qif;&JEGrf;yg;uav;i,frsm; 

 bufpHkzGHUNzdK;a&;twGuf wpfESpfpmausmif;om;(2)OD; ynma&;ESihf tm[m& (288000^usyf - 

 ESpfodef;&Spfaomif; &Spfaxmifwdwd) vSL'gef;cJhygonf/ 

9/ (16.12.2013)aeYwGif xm;0,fNrdKUvGwfvyfa&;jycef;wnfaqmufa&;&efyHkaiG (100000^ 

 usyf - wpfodef;wdwd) vSL'gef;cJhygonf/ 

10/ (29.12.2013) aeYwGif xm;0,fNrdKUtm,k'getwGuf (50000^usyf - ig;aomif;wdwd) 

 vSL'gef;cJhygonf/ 

11/ uHayguf ESpfusdyf&Spfqkbk&m;vSnfhvnfylaZmfyGJtwGuf trSwf(2)owåKwGif;odkY (600000^usyf 

 - ajcmufodef;wdwd) vSL'gef;cJhygonf/ 

 2013ckESpf pkpkaygif;vSL'gef;aiG (8686000^usyf - &Spfq,fhajcmufodef;&Spfaomif;  

 ajcmufaxmif wdwd) 

 
2014 ckESpf 

1/  (17.3.2014) aeYwGif uHaygufa'o? jroDwm&yfuGufoufBuD;ylaZmfyGJtwGuf (100000^ 

 usyf - wpfodef;wdwd) vSL'gef;cJhygonf/ 

2/ (22.4.2014)aeYwGif pGefYypftrIdufrsm;tm; OD;udkBuD;\ tultnDawmif;cHrIjzihf 12em&DrS 

 17em&Dxd Excavator jzifh&Sif;vif;ay;jcif; (5em&D _ 60000EIef; = 300000^usyf-oHk;odef;) 

3/ (18.5.2014) rS (23.5.2014)txd uHayguf? rdausmif;tdkif&yfuGuf wHwm;acsmif;t&Snf 

 8500ay ajrmif;azmuf&ef Excavator jzifhwl;azmfay;jcif;/ 

 (1&uf _ 8em&D _ 60000EIef; = 480000) 

 (2&uf _ 16em&D _ 60000EIef; = 1920000) 

 (3&uf _ 24em&D _ 60000EIef; = 4320000) 

 pkpkaygif; - (6720000^usyf - ajcmufq,fhckESpfodef;ESpfaomif;wdwd) 

 wHwm;aqmufvkyf&ef tcsif;10acsmif; (.25T _ 660000EIef; = 165000usyf) ESihf   
 bdvyfajrtdwf (100tdwf _ 6400EIef; = 640000usyf) vSL'gef;cJhygonf/ 

4/ (26.5.2014)aeYwGif uHayguftxufwef;ausmif;wGif (ay160? ay30)twGufrsufESmusuf

 wyfqif&ef (2000000^usyf - odef;ESpfq,fwdwd) vSL'gef;cJhygonf/ 



5/ (2.6.2014) aeYwGif uHayguf? oD&dr*Fvm&yfuGuf vrf;ab;a&ajrmif;azmuf&ef 8" ydkuf 

 (ay30 _ 10000EIef; = 300000usyf) vSL'gef;cJhygonf/ 

6/  (27.6.2014)aeYwGif oD&Dr*Fvmvrf;wGif a&pD;a&vmaumif;rGefap&ef M.S pipe 8" 4vHk;? 

 ayt&Snf (11' + 13' + 17' + 17') pkpkaygif; 58' (58' _ 10000EIef; = 580000 usyf) 

 vSL'gef;cJhygonf/ 
7/  (20.7.2014)aeYwGifuHayguf? aAoedESpfjcif;toif;awmfcef;raqmifaqmufvkyf&eftwGuf 

 (1000000^usyf - wpfq,fodef;wdwd) vSL'gef;cJhygonf/ 

8/ (23.8.2014)aeYwGif uHayguf aoa&;ulnDrItoif;acgif;aowåm vSL'gef;a&;twGuf  

 (200000^usyf - ESpfodef;wdwd) vSL'gef;cJhygonf/ 

9/ (19.12.2014)aeYwGif uHayguf? aAoedESpfjcif;toif;awmfcef;raqmif aqmufvkyf&ef 

 twGuf (2500000^usyf - ESpfq,fhig;odef;wdwd) vSL'gef;cJhygonf/ 

10/ (24.12.2014) &ufaeYwGif uHayguf? jroDwm"r®m&Hk0rf;pmajrjznfh&eftwGuf pGefYypfajrpm 

 (6acguf _ 50000 EIef; = 300000 usyf) vSL'gef;cJhygonf/  

11/ uHayguf ESpfusdyf&Spfqlbk&m;vSnfhvnfylaZmfyGJtwGuf trSwf(2)owåKwGif;odkY (600000^usyf 

 - ajcmufodef;wdwd) vSL'gef;cJhygonf/ 

 2014ckESpf pkpkaygif;vSL'gef;aiG (15405000^usyf - wpf&mig;q,fhav;odef;ig;axmifwdwd) 

 

2015 ckESpf 

1/ (23.1.2015)aeYwGif uHaygufaus;&Gmtkyfpk pGefYypftrdIufrsm;z,f&Sm;&Sif;vif;jcif;vkyfief;tm; 

 uHayguf&Jpcef;rSL;ESifh jroDwm&yfuGufrSOD;udkBuD;\tultnDawmif;cHrIaMumifhWheel loader 

 jzifh (16:00em&D rS 20:00em&D)txd&Sif;vif;ay;cJhygonf/ 

 (4em&D _ 60000EIef; = 240000 usyf) 

2/ (28.1.2015) aeYwGif uHayguf? jroDwmESifh&Gmopfukef;&Sdtopfaqmufvkyfxm;aomwHwm; 

 twGuf pGefYypfajrrsm;tm; Excavatorjzifh (15:00 em&DrS 20:00 em&D)txd ajrom;jznfhjcif;? 

 odyfonf;atmifjyKvkyfay;jcif;? vdktyfaomajrrsm;udkacsmif;ab;rSukwf,ljznfhqnf;ay;jcif;rsm; 

 aqmif&Gufay;cJhygonf/ (5em&D _ 60000EIef; = 300000usyf) 

3/ (30.1.2015)aeYwGif uHaygufoJyHkapwDbkef;BuD;ausmif;tm; a&wdkufpm;jcif;rSumuG,f&ef 

 twGufajrxdef;eH&HjyKvkyfjcif;udk Excavatorjzifh(12:00 em&DrS 17:00 em&D)txd ulnDaqmif 

 &Gufay;cJhonf/ (5em&D _ 60000EIef; = 300000usyf) 



4/ (15.2.2015)aeYwGif a&TapwDbk&m;&ifjyifwGif pGefYypfajrpm(72)acguf o,f,lay;ydkYjcif; 

(72em&D _ 50000EIef; = 3600000 usyf) ESifh Wheel loadertm;(8:30 em&DrS 11:30 em&D) 

txdajrndS&efulnDaqmif&Gufay;cJhonf/ (3em&D_60000EIef; = 180000usyf) 

5/ (6.3.2015)aeYwGif rGefjynfe,f? oxHkNrdKU? Z&yfacsmif;tkyfpkom,mukef;bkef;awmfBuD;oif 

ynma&;ausmif;twGuf (108000^usyf - wpfodef;&Spfaxmif wdwd) vSL'gef;cJhygonf/ 

  6/ (26.3.2015)aeYwGif {&m0wDwdkif;? uEkav;aus;&GmAk'ä&mifjcnf(rlvGef) y&[dwausmif; 

tm[m&ukodkvf'getwGuf (50000^usyf - ig;aomif;wdwd) vSL'gef;cJhygonf/ 

7/ (4.4.2015)aeYwGif uHaygufa'o? vSnf;ukef;&yfuGuf udk,fxludk,fxvrf;cif;&eftwGuf 

&Smyifausmuf (10usif;_50000EIef;=500000usyf) ig;odef;wdwd vSL'gef;cJhygonf/ 

8/ (4.4.2015)aeUwGifuHayguf? jroDwm&yfuGuf"r®m&Hktrdk;ESifhjyó'ftwGuf (2700000^usyf 

- ESpfq,fhckESpfodef;wdwd) vSL'gef;cJhygonf/  

9/ (6.4.2015)aeYwGif uHayguf? oD&dr*Fvm&yfuGufbk&m;pHausmif;jyKjyif&eftwGuf ajrzdkY&efpGefY 

ypfajrpm (4)um; vSL'gef;cJhygonf/ (4um; _ 50000 EIef; = 200000 usyf) 

10/ (5.5.2015)aeYwGif a&jzLNrdKUe,f? uHaygufaus;&GmwGif (3.5.2015)&ufaeYrS(5.5.2015) 

&ufaeYtxd zGifhvSpfoifMum;aom MuufajceDa&S;OD;olemjyKpkjcif; tajccHoifwef;twGuf 

(300000usyf - oHk;odef;wdwd) vSL'gef;cJhygonf/  

11/ (1.6.2015)aeYwGif a&jzLNrdKUe,f? r,if;BuD;aus;&Gm&Sdavmuemxtb,apwDawmfxD;awmf 

wifvSL&eftwGuf tvSLawmfaiG (200000^usyf - ESpfodef;wdwd) vSL'gef;cJhhygonf/ 

12/ (1.6.2015)aeYwGif a&jzLNrdKUe,f? uHaygufa'oaoa&;ulnDrIacgif;wvm;vSL'gef;a&;toif; 

rSocFdsKif;vrf;uGefu&pfcif;&eftwGuf tvSLawmfaiG (65000^usyf - ajcmufaomif;ig;axmif 

wdwd) ESifh (bdvyfajr10tdwf_6300EIef; = 63000usyf) pkpkaygif; usyf - wpfodef;ESpfaomif; 

&Spfaxmifwdwd vSL'gef;cJhygonf/  

13/ (5.8.2015) aeYwGif tvSLawmfaiG (500000^usyf - ig;odef;wdwd)tm; a&jzLNrdKUe,f 

tkyfcsKyfa&;rSL;rS wqifh jrefrmEdkifiHa&ab;oifhjynfolrsm;twGuf vSL'gef;cJhygonf/  

14/ (1.10.2015) aeYwGif aus;&Gmaygif;pHkabmvHk;NydKifyGJtwGuf tvSLawmfaiG (200000^usyf - 

ESpfodef;wdwd) vSL'gef;cJhygonf/  

15/ (2.11.2015) aeYwGif uHayguf MuufajceDwyfzGJYtwGuf ,leDazmif;0wfpHkaxmufyHhaiG 

(700000^ usyf - ckESpfodef;wdwd) vSL'gef;cJhygonf/ 



16/ (11.11.2015) aeYwGif uHayguf t.x.uausmif;twGuf xdkifcHk + pm;yGJ (30)pHktwGuf 

 (1500000^usyf - wpfq,fhig;odef; wdwd)vSL'gef;cJhygonf/  

17/ uHayguf ESpfusdyf&Spfqlbk&m;vSnfhvnfylaZmfyGJtwGuf trSwf(2)owåKwGif;odkY (600000^usyf 

 - ajcmufodef;wdwd) vSL'gef;cJhygonf/ 

 2015ckESpfpkpkaygif;vSL'gef;aiG (12306000^usyf - wpf&mESpfq,foHk;odef;ajcmufaxmifwdwd)  

 

2016 ckESpf? 

 Zefe0g&DvtwGif; ulnDrIrsm;rSm 

1/ (20.1.2016)aeYwGifodef;ajcmufq,fwdwd (6000000d̂ -) wefaMu;&Sd MuufajceDtaqmif 

 vSL'gef;onf/  

2? (20.1.2016)&ufaeY a&jzLNrdKUe,f? uHaygufaus;&Gmtkyfpk? cdkifoZif&yfuGuf wHwm;? vrf;? 

 ESifha&ajrmif;rsm;jyKjyif&eftwGuf 8600000d^(usyf-&Spfq,fhajcmufodef;)wdwd vSL'gef;ygonf/ 

3/ vSnf;ukef;rlvwef;vGefausmif;0if;wHcg; ESifh ausmif;a&SUa&ajrmif;uGefu&pfjyKvkyfjcif;twGuf 

 usoifhaiGusyf 700000d^ (usyf - ckESpfodef; wdwd) vSL'gef;ygonf/  

4/ rdausmif;tdkif xef;wyifvrf;jyKjyifjcif;vkyfief;wGif Wheel loaderjzifh (2)&ufulnDay;jcif;/ 

 (2&uf _ 8em&D _ 60000EIef;) = 960000d^ (usyf - udk;odef;ajcmufaomif;) wdwd/ 

5/ bk&m;rJ&Gm ESifh OD;atmifoef;NcHab;twdkif; um;vrf;azmufjcif;twGuf Wheel loader jzifh 

 (1)&uf ulnDay;jcif;/ (8em&D _ 60000EIef;) = 480000d̂ (usyf - av;odef;&Spfaomif;)wdwd/ 

6/ xef;wpfyif&ufuGufvrf;jyKjyif&ef ajro,fum; (2usif;qefU) rsm;tm; 20.1.2016rS  

 23.1.2016 txd um;acgufa& (30)tm; Backhoe jzifh ajrwifay;jcif;/ 

 (2usif; _ 30acguf) = 60usif; _ 5000 EIef; = 300000d̂  (usyf - oHk;odef;) wdwd/  

7/ vGwfvyfa&;aeYtxdrf;trSwftjzpf tm;upm;NydKifyGJjyKvkyf&eftwGuftvSLaiG usyf-200000d^ 

 (usyf-ESpfodef;wdwd) tm; vSL'gef;ay;cJhygonf/  

8/ 2016ckESpf? Zefe0g&DvrS'DZifbmvtxd wpfESpfpm? uHaygufrD;owfum; xdef;odrf;BuD;BuyfrI 

 aumfrwDodkY axmufhyHhvpm 8760000d̂ (usyf - &Spfq,fhckESpfodef;ajcmufaomif;)? ESifh  

 'DZ,fqD 12ayyg? (*gvH600 _ 2250EIef;) 1350000d̂ (usyfwpfq,fhoHk;odef;ig;aomif;)wdwd 

 tm;ay;tyfvSL'gef;ygonf/ 

 Zefe0g&DvtwGif; (27350000d̂ -usyf - ESpf&mckESpfq,foHk;odef;ig;aomif;) wdwd/ 



 

 azazmf0g&DvtwGif;ulnDrIrsm;rSm 

1/ at;csrf;ombkef;BuD;ausmif;odkYpGefYypfajrpm Dump Truckjzifh (25)acguf o,f,lay;ydkYjcif;/ 

 (25acguf _ 50000EIef;) = 1250000d̂  (usyf - wpfq,fhESpfodef;ig;aomif;)wdwd/ 

2/ atmifppfonfbkef;BuD;ausmif;odkY pGefYypfajrpm Dump Truck jzifh (10)acgufo,f,l 

 ay;ydkYjcif;/ (10acguf _ 50000EIef;) = 500000d^ (usyf - ig;odef;)wdwd/ 

3/ cdkifoZifvrf;ajrzdkŶ vrf;zdkYay;jcif; ESifh Backhoe tao;jzifh (7)&uf vrf;ab;a&ajrmif; 

 wl;azmfay;jcif;vkyfief;rsm; aqmif&Gufay;xm;ygonf/ 

 (7&uf _ 8em&D _ 30000EIef;) = 1680000d^(usyf - wpfq,fhajcmufodef;&Spfaomif;)wdwd/  

4/ 15.2.2016wGif ykavmNrdKUe,f? ausmufumaus;&GmrD;ab;u,fq,fa&;twGuf1000000d^  

 (usyf - wpfq,fodef;)wdwdudk vSL'gef;ygonf/  

5/ 28.2.2016aeYwGif oJyHkapwDausmif;wdkuf toHrpJy|mef;yGJwGiftvSLaiG 50000d̂ (usyf -

 ig;aomif;)wdwdudk vSL'gef;ygonf/  

6/ 28.2.2016aeYwGif uHaygufaus;&Gm&yfuGuftoD;oD;odkY q&mawmf? oHCmawmf(11)yg;wdkYrS

 tEå&m,fuif;y&dwfw&m;awmf&GwfzwffylaZmfyGJwGif tvSLaiG 100000d̂ (usyf - wpfodef;)wdwd 

 vSL'gef;ygonf/ 

 azazmf0g&DvtwGif; (4580000d̂ usyf - av;q,fig;odef;&Spfaomif;wdwd) 

  

 {NyDvtwGif; ulnDay;rIrsm;rSm  

1/ 1.4.2016wGif weoFm&Dwdkif;a'oBuD;? a&jzLNrdKUe,f? uHaygufa'o? cdkifoZif&yfuGufvrf; 

 jyKjyifrGrf;rH&mwGif aiGusyf 1928000d̂ (usyf - wpfq,fhudk;odef;ESpfaomif;&Spfaxmif) wdwd

 tm;vSL'gef;ay;cJhygonf/ 

2/ 1.4.2016aeYwGif 88rsdK;qufopf? pmaya[majymyGJtwGufaiGusyf500000d̂ (usyf- ig;odef;)

 wdwd vSL'gef;ygonf/ 

3/ 8.4.2016aeUwGif uHaygufa'o?jroDwm&yfuGufoufBuD;ylaZmfyGJtwGuf aiGusyf200000d^ 

 (ESpfodef;)wdwd tm;vSL'gef;cJhygonf/  

4/ oD&dr*Fvmvrf;? uwå&mcif;&mwGif vdktyfaomausmufp&pftm; a&jzLrS (1)acguf (1acguf_ 

 100000) = 100000d^ESifh? rdausmif;avmif;rS (5)acguf (5acguf _ 37000) = 185000d^ 



 pkpkaygif; 285000d^(usyf - ESpfodef;&Spfaomif;ig;axmif)wdwdtm; rdrdukrÜPDum;jzifho,f,l 

 ay;cJhygonf/  

5/ (28.4.2016)aeY eHeuf 7:00 rS nae 18:00txd uHaygufocsFdKif;ukef;wGif trdIufrsm; 

 rD;&dI&eftwGuf Bulldozerjzifh usif;wl;jcif;? trdIufrsm;&Sif;vif;z,f&Sm;jcif;rsm;aqmif&Gufay; 

 ygonf/ y&[dwvlrIa&;tzGJUtm;aeUvnfpmpm;p&dwf 20000d^(usyf - ESpfaomif;)wdwd/ 

 (10em&D _ 60000EIef;) = 600000d? (usyf - ajcmufodef;) wdwd/ 

6/ Zm'D? acG;razm? y,? zufawmif uHaygufum;vrf;ysufpD;aeonfudk rdrdukrÜPDrS Bulldozer 

 rsm;toHk;jyKí (29.4.2016)rS píjyKjyifay;cJhygonf/ y&[dwvlrIa&;tzGJUtm; aeUvnfpm 

 pm;p&dwf20000d̂ (usyf - ESpfaomif;)wdwd/ 

 (10 em&D_60000 EIef;) = 600000d̂  (usyf - ajcmufodef;)wdwd/ 

7/ Zm'D? acG;razm? y,? zufawmif uHaygufum;vrf;ysufpD;aeonfudk rdrdukrÜPDrS Bulldozer 

 rsm;toHk;jyKí (30.4.2016)wGif qufvufjyKjyifay;cJhygonf/  

 (10 em&D _ 60000 EIef;) = 600000d̂  (usyf - ajcmufodef;)wdwd/ 

 {NyDvtwGif; (4713000^usyf - av;q,fckepfodef;wpfaomif;oHk;axmif) wdwd/ 

 

arvtwGif; ulnDay;rIrsm;rSm 

1/ (1.5.2016)&ufaeYrSpí Zm'D? y,? acG;razm? zufawmifvrf;jyKjyif&mwGif Excavator? 

 Bulldozer? Wheel  loader? ESifh ajro,fum;rsm;ygtoHk;jyKí yHhydk;ulnDay;vQuf&Sdygonf/ 

 1.5.2016 Bulldozer 10 em&D _ 60000EIef; = 600000d̂  (usyf - ajcmufodef;)wdwd/ 

 vkyftm;ay;tzGJUtm;aeUvnfpmpm;p&dwf 20000d^(usyf - ESpfaomif;)wdwd/ 

2/ 2.5.2016 Bulldozer 10 em&D _ 60000EIef; = 600000d̂  (usyf - ajcmufodef;)wdwd/ 

 vkyftm;ay;tzGJUtm;aeUvnfpmpm;p&dwf 20000d^(usyf - ESpfaomif;)wdwd/ 

3/ 5.5.2016 Bulldozer 10 em&D _ 60000EIef; = 600000d̂  (usyf - ajcmufodef;)wdwd/ 

 vkyftm;ay;tzGJUtm;aeUvnfpmpm;p&dwf 20000d^(usyf - ESpfaomif;)wdwd/ 

4/ 6.5.2016 Bulldozer 10 em&D _ 60000EIef; = 600000d̂  (usyf - ajcmufodef;)wdwd/ 

 6.5.2016 Excavator 10 em&D _ 60000EIef; = 600000d̂  (usyf - ajcmufodef;)wdwd/ 

 vkyftm;ay;tzGJUtm;aeUvnfpmpm;p&dwf 20000d^(usyf - ESpfaomif;)wdwd/ 

5/ (9.5.2016)&ufaeYwGif a&jzLNrdKUe,f? uHayguf? arm&0wDa&wyfXmecsKyfodkY a&muf&Sd 

 vmaom wyfrawmftcrJhaq;ukoa&; a&,mOfoabFmay:wGif &[ef;oHCmawmfrsm;ESifh 



 aq;ukocHvlemrsm;tm;BudKydkY&ef rSefvHkum;wpfacguf (40000d^)EIef;jzifh 25acgufpmtwGuf 

 tvSLaiG 1000000d^(usyf - wpfq,fodef;)wdwdtm; ay;tyfvSL'gef;cJhygonf/  

6/ 11.5.2016 Wheel loader 10 em&D _ 60000EIef; = 600000d̂  (usyf - ajcmufodef;) 

 wdwd/ 6bD;ajro,fum; 10em&D_10000EIef; = 100000d̂  (usyf - wpfodef;wdwd)/ 

7/ 11.5.2016 bmvl;'rfodkYa&ydkufwifc 4acguf _ 100000EIef; = 400000d̂ (usyf - 

 av;odef;) wdwd/ 

8/ (12.5.2016) &ufaeYwGif uHaygufaus;&Gm? xef;wpfyif&yfuGuf trsm;jynfoloGm;vm  

 onfhvrf; a&pD;a&vmaumif;rGef&efjyKjyif&mü 12vufroHydkufvHk; (15ay)wpfvHk;? ESifh (10ay) 

 wpfvHk;wdkYtm; vSL'gef;cJhygonf/vkyftm;ay;tzGJUtm; aeUvnfpmpm;p&dwf20000d̂ (usyf -

 ESpfaomif;)wdwd/ (25 ay _ 1000EIef; = 250000d̂ usyf - ESpfodef;ig;aomif;)wdwd/ 

9/ (12.5.2016)&ufaeY Zm'D? y,? acG;razm? zufawmifvrf;jyKjyif&mü Wheel loader?  

 ajro,fum;rsm;ESifh ulnDay;cJhygonf/ 

7/ Zm'D? acG;razm? y,? zufawmif uHaygufum;vrf;ysufpD;aeonfudk rdrdukrÜPDrS Bulldozer 

 rsm;toHk;jyKí (30.4.2016)wGif qufvufjyKjyifay;cJhygonf/ vkyftm;ay;tzGJUtm; 

 aeUvnfpm{nfcHp&dwf 20000d̂ (usyf - ESpfaomif;)wdwd/ 

 (10 em&D _ 60000 EIef;) = 600000d̂  (usyf - ajcmufodef;)wdwd/ 

 {NyDvtwGif; (4773000^- usyf - av;q,fckepfodef;ckESpfaomif;oHk;axmif) wdwd/ 

 

 arvtwGif; ulnDay;rIrsm;rSm 

1/ (1.5.2016)&ufaeYrSpí Zm'D? y,? acG;razm? zufawmifvrf;jyKjyif&mwGif Excavator? 

 Bulldozer? Wheel  loader? ESifh ajro,fum;rsm;ygtoHk;jyKí yHhydk;ulnDay;vQuf&Sdygonf/ 

 1.5.2016 Bulldozer 10 em&D _ 60000EIef; = 600000d̂ (usyf - ajcmufodef;)wdwd/ 

 vkyftm;ay;tzGJUtm;aeUvnfpmpm;p&dwf 20000d^(usyf-ESpfaomif;)wdwd/ 

2/ 2.5.2016 Bulldozer 10 em&D _ 60000EIef; = 600000d̂ (usyf - ajcmufodef;)wdwd/ 

 vkyftm;ay;tzGJUtm;aeUvnfpmpm;p&dwf 20000d^(usyf-ESpfaomif;)wdwd/ 

3/ 5.5.2016 Bulldozer 10 em&D _ 60000EIef; = 600000d̂ (usyf - ajcmufodef;)wdwd/ 

 vkyftm;ay;tzGJUtm;aeUvnfpmpm;p&dwf 20000d^(usyf-ESpfaomif;)wdwd/ 

4/ 6.5.2016 Bulldozer 10 em&D _ 60000EIef; = 600000d̂ (usyf - ajcmufodef;)wdwd/ 

 6.5.2016 Excavator 10 em&D _ 60000EIef; = 600000d̂ (usyf - ajcmufodef;)wdwd/ 



 vkyftm;ay;tzGJUtm;aeUvnfpmpm;p&dwf 20000d^(usyf - ESpfaomif;)wdwd/ 

5/ (9.5.2016)&ufaeYwGif a&jzLNrdKUe,f? uHayguf? arm&0wDa&wyfXmecsKyfodkYa&muf&Sdvmaom 

 wyfrawmftcrJhaq;ukoa&;a&,mOfoabFmay:wGif &[ef;oHCmawmfrsm;ESifh aq;ukocH  

 vlemrsm;tm; BudKydkY&ef rSefvHkum;wpfacguf (40000d̂ )EIef;jzifh 25acgufpmtwGuf tvSLaiG 

 1000000d̂ (usyf - wpfq,fodef;)wdwdtm; ay;tyfvSL'gef;cJhygonf/  

6/ 11.5.2016 Wheel loader 10 em&D _ 60000EIef; = 600000d̂  (usyf - ajcmufodef;) 

 wdwd/ 6 bD;ajro,fum; 10em&D _ 10000EIef; = 100000d̂ (usyf - wpfodef;wdwd)/ 

7/ 11.5.2016bmvl;'rfodkYa&ydkufwifc 4acguf _ 100000EIef; = 400000d̂ (usyf - 

 av;odef;)wdwd/ 

8/ (12.5.2016) &ufaeYwGif uHaygufaus;&Gm? xef;wpfyif&yfuGuf trsm;jynfoloGm;vmonfh 

 vrf;a&pD;a&vmaumif;rGef&efjyKjyif&mü 12vufroHydkufvHk; (15ay)wpfvHk;? ESifh (10ay) 

 wpfvHk; wdkYtm; vSL'gef;cJhygonf/ vkyftm;ay;tzGJUtm; aeUvnfpmpm;p&dwf 20000d̂ (usyf -

 ESpfaomif;)wdwd/ (25 ay _ 1000EIef; = 250000d̂ usyf - ESpfodef;ig;aomif;)wdwd/ 

9/ (12.5.2016)&ufaeY Zm'D? y,? acG;razm? zufawmifvrf;jyKjyif&mü Wheel loader?  

 ajro,fum;rsm;ESifhulnDay;cJhygonf/ 

 Wheel loader 10 em&D _ 60000EIef; = 600000d^(usyf - ajcmufodef;)wdwd/  

 6 bD;ajro,fum; 10em&D _ 10000EIef; = 100000d̂ (usyf - wpfodef;)wdwd/ 

 y&[dwvlrIa&;tzGJUtm;aeUvnfpmpm;p&dwf 20000d̂ (usyf - ESpfaomif;)wdwd/ 

10/ (13.5.2016)&ufaeYwGif uHaygufa'o? awmify,aus;&Gm? &Sm;ukef; trSwf(1)&yfuGufwGif  

 ta&SUwHwm;wnfaqmuf&eftwGuf tvSLaiG2000000d̂ (usyf - ESpfq,fodef;)wdwd ay;tyf 

 vSL'gef;ygonf/ 

11/ (13.5.2016)&ufaeYwGif uHaygufa'o? awmify,aus;&Gm? uRJpmjyif trSwf(1)wHwm; 

 jyefvnfjyKjyif&eftwGuftvSLaiG 2000000d^(usyf - ESpfq,fodef;)wdwd ay;tyfvSL'gef; 

 cJhygonf/ 

12/ (13.5.2016)&ufaeY Zm'D? y,? acG;razm? zufawmifvrf;jyKjyif&mü Wheel loader? 

 Backhoe, Excavator? 6bD;um;rsm;ESifhulnDay;cJhygonf/ 

 Wheel loader 10 em&D _ 60000EIef; = 600000d^(usyf - ajcmufodef;)wdwd/  

 Excavator 10 em&D _ 60000EIef; = 600000d̂ (usyf - ajcmufodef;)wdwd/  

 6 bD;ajro,fum; 10em&D _ 10000EIef; = 100000d̂ (usyf - wpfodef;)wdwd/ 



 y&[dwvlrIa&;tzGJUtm;aeUvnfpmpm;p&dwf 20000d̂ (usyf - ESpfaomif;)wdwd/ 

13/ (14.5.2016)&ufaeY Zm'D? y,? acG;razm? zufawmifvrf;jyKjyif&mü Wheel loader? 

 Backhoe? 6bD;ajro,fum;rsm;ESifhulnDay;cJhygonf/ 

 Wheel loader 10 em&D _ 60000EIef; = 600000d^(usyf - ajcmufodef;)wdwd/  

 Backhoe 10 em&D _ 60000EIef; = 600000d̂ (usyf - ajcmufodef;)wdwd/  

 6 bD;ajro,fum; 10em&D _ 10000EIef; = 100000d̂ (usyf - wpfodef;)wdwd/ 

 y&[dwvlrIa&;tzGJUtm;aeUvnfpmpm;p&dwf 20000d̂ (usyf - ESpfaomif;)wdwd/ 

14/ (15.5.2016)&ufaeY Zm'D? y,? acG;razm? zufawmifvrf;jyKjyif&mü Wheel loader? 

 Backhoe? 6bD;ajro,fum;? a&um;rsm;ESifhulnDay;cJhygonf/ 

 Wheel loader 10 em&D _ 60000EIef; = 600000d^(usyf - ajcmufodef;)wdwd/  

 Backhoe 10 em&D _ 60000EIef; = 600000d̂ (usyf - ajcmufodef;)wdwd/  

 6 bD;ajro,fum; 10em&D _ 10000EIef; = 100000d̂ (usyf - wpfodef;)wdwd/ 

 y&[dwvlrIa&;tzGJUtm;aeUvnfpmpm;p&dwf 20000d̂ (usyf - ESpfaomif;)wdwd/ 

15/ (16.5.2016)&ufaeY Zm'D? y,? acG;razm? zufawmifvrf;jyKjyif&mü Backhoe?  

 6bD;ajro,fum;? a&um;rsm;ESifhulnDay;cJhygonf/ 

 Backhoe 9 em&D _ 60000EIef; = 540000d̂ (usyf - ig;odef;av;aomif;)wdwd/  

 6 bD;ajro,fum; 9 em&D _ 10000EIef; = 90000d̂ (usyf - udk;aomif;)wdwd/ 

 a&um;jzifhvrf;a&jzef; 9 em&D _ 10000EIef; = 90000d̂ (usyf - udk;aomif;)wdwd/ 

 y&[dwvlrIa&;tzGJUtm;aeUvnfpmpm;p&dwf 20000d̂ (usyf - ESpfaomif;)wdwd/ 

16/ (17.5.2016)&ufaeY Zm'D? y,? acG;razm? zufawmifvrf;jyKjyif&mü Wheel loader? 

 Backhoe? 6bD;ajro,fum;rsm;ESifhulnDay;cJhygonf/ 

 Wheel loader 12 em&D _ 60000EIef; = 720000d^(usyf - ckESpfodef;ESpfaomif;)wdwd/  

 Backhoe 10 em&D _ 60000EIef; = 600000d̂ (usyf - ajcmufodef;)wdwd/  

 6 bD;ajro,fum; 10em&D _ 10000EIef; = 100000d̂ (usyf - wpfodef;)wdwd/ 

 y&[dwvlrIa&;tzGJUtm;aeUvnfpmpm;p&dwf 20000d̂ (usyf - ESpfaomif;)wdwd/ 

17/ (17.5.2016)&ufaeY y,aus;&Gm trSwf(1)&yfuGuf vrf;oG,fwHwm;twGuf oHacsmif;rsm; 

 vSL'gef;ygonf/ 

 1/ 1  tcsif; x 40ay x 35acsmif; x 20000 = 700000d̂ (usyf - ckESpfodef;)wdwd/ 



 2/ 1/2tcsif; x 40ay x 30acsmif; x 5500  = 165000d̂ (usyf - wpfodef;ajcmufaomif; 

     ig;axmif)wdwd/ 

 3/ 3/8tcsif; x 40ay x 32acsmif; x4000 = 128000d̂ (usyf - wpfodef;ESpfaomif;   

    &Spfaxmif)wdwd/ 

18/ (18.5.2016)&ufaeYyJcl;wdkif;a'oBuD;?jzL;NrdKUe,f? oabFmuRef;aus;&Gm(rl^vGef)bkef;awmfBuD; 

 ynma&;(y&[dw)ausmif;? ausmif;om;(2)OD;twGuf ynmoifaxmufyHUp&dwf - 144000d^ 

 (usyf - wpfodef;av;aomif;av;axmif) vSL'gef;ygonf/ 

19/ (18.5.2016)&ufaeY Zm'D? y,? acG;razm? zufawmifvrf;jyKjyif&mü Wheel loader? 

 Backhoe? 6bD;ajro,fum;rsm;ESifhulnDay;cJhygonf/ 

 y&[dwvlrIa&;tzGJUtm;aeUvnfpmpm;p&dwf 20000d̂ (usyf - ESpfaomif;)wdwd/ 

 Wheel loader 12 em&D _ 60000EIef; = 720000d^(usyf - ckESpfodef;ESpfaomif;)wdwd/  

 Backhoe 10.5 em&D _ 60000EIef; = 630000d^(usyf - ajcmufodef;oHk;aomif;)wdwd/  

 6bD;ajro,fum; 11em&D _ 10000EIef; = 110000d̂ (usyf - wpfodef;wpfaomif;)wdwd/ 

20/ (19.5.2016)&ufaeY Zm'D? y,? acG;razm? zufawmifvrf;jyKjyif&mü Backhoe? 6bD; 

 ajro,fum;rsm;ESifhulnDay;cJhygonf/ 

 Backhoe  9em&D _ 60000EIef; = 540000d̂ (usyf - ig;odef;av;aomif;)wdwd/  

 6bD;ajro,fum; 7em&D _ 10000EIef; = 70000d^(usyf - ckESpfaomif;)wdwd/ 

21/ (20.5.2016)&ufaeY y,aus;&Gm? &Sm;ukef; (trSwf-1) wHwm;twGuf oHacsmif;vSL'gef; 

 ygonf/ 

 1/ 1vufr tcsif; x 40ay x 30acsmif; x 20000 = 600000d̂ (usyf - ajcmufodef;)wdwd/ 

 2/ 3rl;tcsif; x 40ay x 30acsmif; x 4000  =120000d̂ (usyf - wpfodef;ESpfaomif;)wdwd/ 

 3/ 3rwftcsif; x 40ay x 40acsmif; x 18000=720000d̂ (usyf-ckESpfodef;ESpfaomif;)wdwd/ 

22/ (28.5.2016)&ufaeY uHaygufa&TapwDausmif;wdkuftwGif; aqmufvkyfonfh qGrf;pm;aqmif 

 twGuf 1vufroHvHk; 25acsmif; ay;tyfvSL'gef;ygonf/  

 1vufrtcsif;25acsmif; x 20000  = 500000d̂ (usyf - ig;odef;)wdwd/ 

23/ (29.5.2016)&ufaeY ppfudkif;wdkif;a'oBuD;? a&Tbdkc½kdif? a&OD;NrdKUe,f? xef;BuD;tkyfpk a&BuD;NyD; 

 wmaygifusKd;íysufpD;oGm;aomo&ufyifawm&"r®&dyfomausmif; oHCmwpfyg;0gqdkqGrf;p&dwf 

 twGuf 81000d^(usyf - &Spfaomif;wpfaxmif)wdwd vSL'gef;ygonf/ 

 arvtwGif;  (21578000d̂  usyf-ESpf&mwpfq,fhig;odef; ckESpfaomif;&Spfaxmif)wdwd/ 



 ZGefvtwGif; ulnDay;rIrsm;rSm 

1/ (7.6.2016)aeUwGif weoFm&Dwdkif;a'oBuD;? xm;0,fc½kdif? a&jzLNrdKUe,f? uHaygufa'o? 

 tajccHynmtxufwef;ausmif;wGif KGtwGuf vdktyfrIrsm;aqmif&GufEdkif&ef tvSLaiGusyf 

 1000000d̂ (usyfwpfq,fodef;wdwd) vSL'gef;ygonf/ 

2/ (12.6.2016)aeUwGif uHaygufa'o? &Gmopfukef;&yfuGufwHwm;wGif a&acsmif;trIdufqdkU^ 

 oJydwfaeí Backhoe jzifh (9;00)em&DrS (16;00)em&Dtxd oGm;a&mufulnDay;onf/ 

 7em&D x 60000EIef; = 420000d̂ (usyf - av;odef;ESpfaomif;)wdwd/ 

3/ (19.6.2016)aeUwGif jroDwm&yfuGufvrf;jyKjyif&ef ausmufygaomajro,fay;jcif;udk  

 (6)bD;um;jzifh (18)acguf ulnDay;cJUonf/ 

 18em&D x 10000EIef; = 180000d̂ (usyf - wpfodef;&Spfaomif;)wdwd/ 

4/ (20.6.2016)aeUwGif y,vrf;jyKjyif&ef ausmufygaomajro,fay;jcif;  

 (6)bD;um; 3K - 6499 (8;30 em&D rS 17;00 em&D)  

 8.5 em&D x 10000EIef; = 85000d̂ (usyf - &Spfaomif;ig;axmif)wdwd/ 

 (6)bD;um; 3K - 8284 (12;00 em&D rS 17;00 em&D) 

 5em&D x 10000EIef; = 50000d̂ (usyf - ig;aomif;)wdwd ulnDay;cJUonf/  

5/ (21.6.2016)aeUwGif y,vrf;jyKjyif&ef ausmufygaomajro,fay;jcif; 

 (6)bD;um;  2pD; (8;00 em&D rS 24;30) txd  

 16.5em&D x 2pD; x 10000EIef; = 330000d̂ (oHk;odef;oHk;aomif;)wdwd 

 Wheeloader 1pD; (8;00 em&D rS 24;30 em&D)txd   

 16.5em&D x 60000EIef; = 990000d̂ (usyf - udk;odef;udk;aomif;)wdwd 

 Backhoe 2pD; (8;00em&DrS 24;30)txd  

 16.5em&D x 2pD; x 60000EIef; = 1980000d̂ (usyf - wpfq,fhudk;odef;&Spfaomif;)wdwd 

 ulnDay;cJUonf/ 

6/ (22.6.2016)aeUwGif weoFm&Dwdkif;a'oBuD;? xm;0,fc½kdif? a&jzLNrdKUe,f? uvdefatmif 

 NrdKUe,fcGJ? wdkufe,fjynfolUaq;½kHvlemrsm;twGuf tvlrDeD,HcsKdif;axmuf (8)pHkvSL'gef;ygonf/ 

 8pHk x 15000EIef; = 120000d̂ (usyf - wpfodef;ESpfaomif;)wdwd/ 

 (22.6.2016)aeUwGif weoFm&Dwdkif;a'oBuD;? xm;0,fc½kdif? a&jzLNrdKUe,f? a&jzLjynfolU 

 aq;½kHvlemrsm;twGuf tvlrDeD,HcsKdif;axmuf(8)pHk vSL'gef;ygonf/ 

 8pHk x 15000EIef; = 120000d̂ (usyf - wpfodef;ESpfaomif;)wdwd/ 



7/ (26.6.2016)aeUwGif weoFm&Dwdkif;a'oBuD;? xm;0,fc½kdif? a&jzLNrdKUe,f? uHaygufwdkufe,f 

 aq;½kHvlemrsm;twGuf tvlrDeD,HcsKdif;axmuf (8)pHkvSL'gef;ygonf/ 

 8pHk x 15000EIef; = 120000d̂ (usyf - wpfodef;ESpfaomif;)wdwd/ 

8/ (30.6.2016)aeUwGif rD;owf½kH;twGuf N100 3K Battery + Acid ajypmyg 115000d^ 

 (usyf -  wpfodef;wpfaomif;ig;axmif)wdwd vSL'gef;ygonf/ 

 ZGefvtwGif; (5510000d^ usyf- ig;q,fhig;odef;wpfaomif;)wdwd/ 

 

 ZlvdkifvtwGif; ulnDay;rIrsm;rSm 

1/ (16.7.2016)aeUwGif DELCO LIMITED owåKwGif;"r®m½kH0gwGif;umv tm½kHqGrf;uyfvSL 

 &ef 200000d̂ (usyf - ESpfodef;usyf)wdwd vSL'gef;ygonf/ 

2/ (16.7.2016)aeUwGifrGefjynfe,f? usKdufxdkNrdKUe,f? awmifuav;aus;&Gm? "r®0d[m& 

 bkef;awmfBuD;oifynma&;ausmif; tm[m&auR;arG;&ef 155000d̂ (usyf - wpfodef;ig;aomif; 

 ig;axmif)wdwd vSL'gef;ygonf/ 

3/ (17.7.2016)aeUwGif uHaygufa'o(69)BudrfajrmuftmZmenfaeUtxdrf;trSwftcrf;tem; 

 twGuf  800000d^(usyf - &Spfodef;)wdwd vSL'gef;ygonf/ 

4? uHaygufa'o pmoifausmif;(5)ausmif;twGuf (24.7.2016)aeUwGif weomF&Dwdkif; 

 a'oBuD;? a&jzLNrdKUe,f? uHaygufa'o? ydEéJawm&Gm? tajccHynmrlvwef;ausmif;wGif 

 ausmif;aqmifrsm;jyKjyif&eftwGuf 1419800d̂ (usyf-wpfq,fhav;odef;wpfaomif;udk;axmif 

 &Spf&m)wdwd vSL'gef;ygonf/ 

 (24.7.2016)aeUwGif weomF&Dwdkif;a'oBuD;? a&jzLNrdKUe,f? uHaygufa'o?*efUa*gawmif&Gm?

 tajccHynmrlvwef;ausmif;wGif ausmif;aqmifrsm;jyKjyif&eftwGuf 1862800d̂ (usyf -

 wpfq,fh&Spfodef;ajcmufaomif;ESpfaxmif&Spf&m)wdwd vSL'gef;ygonf/ 

 (24.7.2016)aeUwGif weomF&Dwdkif;a'oBuD;? a&jzLNrdKUe,f? uHaygufa'o? *efUa*gawmif&Gm?

 bk&m;rJtajccHynmrlvwef;ausmif;wGif ausmif;aqmifrsm;jyKjyif&eftwGuf 1432800d̂ (usyf 

 wpfq,fhav;odef; oHk;aomif; ESpfaxmif &Spf&m)wdwd vSL'gef;ygonf/ 

 (25.7.2016)aeUwGif weomF&Dwdkif;a'oBuD;? a&jzLNrdKUe,f? uHaygufa'o? rdacsmif;tdkif&Gm? 

 tajccHynmrlvwef;vGefausmif;wGif ausmif;aqmifrsm;jyKjyif&eftwGuf 2053800d̂ (usyf - 

 ESpfq,fodef;ig;aomif;oHk;axmif&Spf&m) wdwd vSL'gef;ygonf/ 



 (25.7.2016)aeUwGif weomF&Dwdkif;a'oBuD;? a&jzLNrdKUe,f? uHaygufa'o? vSnf;ukef;&Gm? 

 tajccHynmrlvwef;vGefausmif;wGif ausmif;aqmifrsm;jyKjyif&eftwGuf 3238000d̂ (usyf - 

 oHk;q,fhESpfodef;oHk;aomif;&Spfaxmif)wdwd vSL'gef;ygonf/ 

 pkpkaygif; (usyf - 10007200d̂ )wGif ukrÜPDrSvSL'gef;aiG (10,007,200d^(usyf - wpf&modef; 

 ckESpfaxmifESpf&m)wdwd/ 

5/ (26.7.2016)aeUwGif weomF&Dwdkif;a'oBuD;? a&jzLNrdKUe,f? tm;upm;ESifhum,zGUHNzdK;a&; 

 aumfrwDodkU 1000000d̂ (usyf - wpfq,fodef;)wdwd vSL'gef;ygonf/ 

 ZlvdkifvtwGif; (12162200d̂ usyf - wpf&mESpfq,fwpfodef;ajcmufaomif;ESpfaxmifESpf&m) 

 wdwd/ 

 

 Mo*kwfvtwGif;ulnDay;rIrsm;rSm 

1/ (1.8.2016)aeUwGif weoFm&Dwdkif;a'oBuD;? a&jzLNrdKUe,f"r®pul;vftwGuf200000d^(usyf 

-  ESpfodef;)wdwd vSL'gef;ygonf/ 

2/ (14.8.2016)aeUwGif weoFm&Dwdkif;a'oBuD;? a&jzLNrdKUe,f tkyfcsKyfa&;rSL;zvm; tvGwfwef; 

 (trsKd;om;)abmvHk;NydKifyGJ NydKifyGJ0iftoif;rsm;tm; axmufyHUaiG 1610000d^( usyf- wpfq,f 

 ajcmufodef;wpfaomif;)wdwd vSL'gef;ygonf/ 

3/ (15.8.2016)aeUwGif awmify,aus;&Gmtkyfpkausmif;aumifpDzvm;twGuf 135000d̂ (usyf 

-  wpfodef;oHk;aomif;ig;axmif)wdwd vSL'gef;onf/ 

 Mo*kwfvtwGif;  (1945000d̂ usyf - wpfq,fhudk;odef;av;aomif;ig;axmif)wdwd/ 

 

 pufwifbmvtwGif;ulnDay;rIrsm;rSm 

1/ (20.9.2016)aeUwGif rdausmif;tdkif&yfuGufajrzdkUay;?  
 Backhoe 1 pD;jzifh (10;30 rS 17;00)txd (6;30em&D x 60000EIef; = 390000d̂  )  

 Man Car 2 pD;jzifh (10;30 rS 17;00)txd (6;30em&D x 2pD; x 60000EIef; = 780000d̂  ) 

 Wheeloader jzifh (12;30 rS 17;30)txd (5em&D x 60000EIef; = 300000d̂  ) 

 pkpkaygif;vSL'gef;aiG 1470000d̂ (usyf wpfq,fhav;odef;ckESpfaomif;)wdwdvSL'gef;onf/  

2/ (23.9.2016)aeUwGifweoFm&Dwdkif;a'oBuD;? a&jzLNrdKUe,f wdkif;tqifhNydKifyGJ tqdktuta&; 

 twD;twGuf 350000d̂ ( usyf - oHk;odef;ig;aomif;)wdwd vSL'gef;ygonf/ 

 pufwifbmvtwGif;  (1820000d̂ usyf - wpfq,fh&Spfodef;ESpfaomif;)wdwd/ 

 



 atmufwdkbmvtwGif;ulnDrIrsm;rSm 

1/ (4.10.2016)&ufaeU oJyHkapwDbkef;BuD;ausmif;odkU bD½kd(1)vHk;twGuf 200000d̂  (usyf 

 ESpfodef;)wdwd vSL'gef;ygonf/ 

2/ (7.10.2016)&ufaeU jroDwm&yfuGufvQyfppfrD;wdkiftwGuf 50000d̂ (usyf ig;aomif;)wdwd 

 vSL'gef;ygonf/ 

3/ (15.10.2016)&ufaeU toif;tkyfq&mawmf({&m0wDwdkif;)tm;tvSLaiG 200000d^(usyf 

 ESpfodef;) wdwdvSL'gef;ygonf/ 

4/ (31.10.2016)&ufaeUcv&(273)wyf&if;a&&&Sda&;twGuf bdvyfajr 40tdwf x 5900EIef; 

 236000d̂  (usyfESpfodef;oHk;aomif;ajcmufaxmi f)wdwd vSL'gef;ygonf/ 

5/ (17.10.2016)&ufaeU &Jpcef;odkU 13/4oHacsmif; 3 acsmif; x 17000EIef;jzifh 51000d̂   

 (usyf ig;aomif;wpfaxmi f)wdwd vSL'gef;onf/ 

6/ (29.10.2016)&ufaeU uHaygufa'owdkufe,fvHk;uRwftkyfcsKyfa&;zvm; abmvHk;yGJtwGuf 

 1000000d̂ (usyf wpfq,fodef;)wdwd vSL'gef;ygonf/ 

7/ (29.10.2016)&ufaeU12bD;um;? Man carESifh(10;00 rS 16;30)txd rdausmif;tdkif&Gmvrf; 

 twGufum;vrf;ajrzdkUay; 6;30em&D x 2pD; x 60000EIef; = 780000d̂ (usyfckESpfodef; 

 &Spfaomif;)wdwd vSL'gef;ygonf/ 

8/ (29.10.2016)&ufaeU (10;00 rS 16;30)txd rdausmif;tdkif&Gmvrf;twGuf Backhoe ESifh 

 ajrwifay; 6;30em&D x 60000EIef; = 390000d̂ (usyf oHk;odef;udk;aomif;wdwd)wdwd vSL'gef; 

 ygonf/ 

9/ (29.10.2016)&ufaeU (12;30 rS 17;30)txd rdausmif;tdkif&Gmvrf;twGuf Wheeloader

 ESifhajrñSday;jcif; 5em&D x 60000EIef;= 300000d̂ (usyf oHk;odef;wdwd)wdwd vSL'gef;ygonf/ 

10/ (24.10.2016)&ufaeU oD&dr*Fvm&yfuGuftwGuf(12)bD;um;jzifh uvdefatmifrSoJo,fay; 

 (7;30 rS 13;30)txd 6em&D x 60000EIef; = 360000d̂ (usyf oHk;odef;ajcmufaomif;) wdwd 

 vSL'gef;onf/ 

11/ (31.10.2016)&ufaeU jroDwm&yfuGufbk&m;vSnfh&eftwGuf vrf;jyif&ef&Jpcef;odkU(6)bD; 

 um;jzifhausmufo,fay; 2usif; x 60000EIef; = 120000d̂ (usyf wpfodef;ESpfaomif;)wdwd 

 vSL'gef;ygonf/ 



12/ (31.10.2016)&ufaeU jroDwm&yfuGuf bk&m;vSnfh&eftwGufDoosan jzifhvrf;jyif (7;00 

 rS 15;00)txd 8em&D x 60000EIef; = 480000d̂ (usyf av;odef;&Spfaomif;)wdwd 

 vSL'gef;ygonf/ 

 atmufwdkbmvtwGif; (4167000d̂  usyf - av;q,fhwpfodef;ajcmufaomif;ckESpfaxmif) 

 wdwd/ 

 

Edk0ifbmvtwGif;ulnDrIrsm;rSm 

1/ (2.11.2016)&ufaeU(68)BudrfajrmufESpfusdyf&Spfqlbk&m;yGJowåKwGif;rdom;pktwGuf tvSLaiG 

 600000d̂ (usyf ajcmufodef;)wdwd vSL'gef;ygonf/ 

2/ (4.11.2016)&ufaeU arm&0wDa&wyfpcef;bHkuxdeftvSLwGif a&oefUvSL'gef;aiG 30000d̂  

 (usyf oHk;aomif;)wdwd vSL'gef;ygonf/ 

3/ (8.11.2016)&ufaeU trSwf(273)ajcvsifwyf&if;? a&&&Sda&;aumfrwDrSa&pkuef aqmif&Guf 

 jcif;vkyfief;twGuf bdvyfajr(40)tdwf vSL'gef;aiG 236800d^(usyf ESpfodef;oHk;aomif; 

 ajcmufaxmif&Spf&m)wdwdvSL'gef;ygonf/ 

4/ (14.11.2016)&ufaeU (68)Budrfajrmufwefaqmifwdkifbk&m;yGJawmfjzpfajrmufa&;tvSLaiG 

 500000d̂ (usyf ig;odef;)wdwd vSL'gef;ygonf/ 

5/ (14.11.2016)&ufaeU uHaygufaq;½kHt0DpdwGif;twGuf 11/2PVC ydkuftwGuftvSLaiG  

 146200d̂ (usyf wpfodef;av;aomif;ajcmufaxmifESpf&m)wdwd vSL'gef;ygonf/ 

6/ (28.11.2016)&ufaeUuHaygufa'o? rdausmif;tdkiftrdIufoefU&Sif;a&;twGuftrdIufrD;&IdUpuf 

 aqmufrnfhae&mtm; Wheeloader jzifh&Sif;ay; (12;00 rS 14;00)txd 2em&D 60000EIef; = 

 120000d̂ (usyf wpfodef;ESpfaomif;)wdwd vSL'gef;ygonf/ 

7/ (30.11.2016)&ufaeU uHaygufaq;&kHt0DpdwGif;wl;azmf&mwGif avydkufESifh uGefy&,fqmtdk; 

 toHk;jyKaqmif&Gufjcif;twGuf 262000d̂ (usyfESpfodef;ajcmufaomif;ESpfaxmif)wdwd vSL'gef; 

 ygonf/  

 Edk0ifbmvtwGif;  (1895000d̂  usyf- wpfq,fh&Spfodef;udk;aomif;ig;axmif)wdwd/ 

 

 'DZifbmvtwGif;ulnDrIrsm;rSm 

1/ (7.12.2016)&ufaeUa&jzLNrdKUe,favSavSmfNydKifyGJtwGuftvSLaiG 1000000d̂ (usyfq,fodef;) 

 wdwd vSL'gef;ygonf/ 



2/ (20.12.2016)&ufaeU rGefjynfe,f? usKdufxdkNrdKUe,f? "r®0d[m&bkef;awmfBuD;oifynma&; 

 ausmif;\t[m&'getwGuf vSL'gef;aiG 135000d̂  (usyf wpfodef;oHk;aomif;ig;axmif) 

 wdwdvSL'gef;ygonf/ 

 'DZifbmvtwGif; (1135000d̂  usyf- wpfq,fhwpfodef;oHk;aomif;ig;axmif)wdwd/ 

 

2017ckESpf 

 Zefe0g&DvtwGif;ulnDrIrsm;rSm 

1/ (2.01.2017)&ufaeU?a&jzLNrdKUe,favSavSmfNydKifyGJ0ifa&mufrnfhuHaygufaus;&GmtkyfcsKyfa&;rSL; 

 ESifhNydKifyGJ0ifrsm;twGufaxmufyHUvSL'gef;aiG 500000d̂ (usyf ig;odef;)wdwd vSL'gef;ygonf/ 

2/ (2.01.2017)&ufaeU uHayguf&Gm (69)Budrfajrmuf vGwfvyfa&;aeUtxdrf;trSwf tm;upm; 

 yGJawmftwGuf vSL'gef;aiG 300000d̂ (usyf oHk;odef;)wdwd vSL'gef;ygonf/ 

3/ (4.01.2017)&ufaeU tajccHynmtxufwef;ausmif;ynm&nfcRefqkay;yGJtcrf;tem;odkU 

 vSL'gef;aiG 50000d̂ (usyf ig;aomif;)wdwdvSL'gef;ygonf/ 

4/ (4.01.2017)&ufaeU 2017ckESpf? (69)ESpfajrmufvGwfvyfa&;aeUtxdrf;trSwf a&jzLNrdKUe,f 

 jrefrmh½kd;&m zdwfac:avSavSmfNydKifyGJatmifjrifa&;twGuf vSL'gef;aiG 2000000d̂ (usyf - 

 odef;ESpfq,f)wdwd vSL'gef;ygonf/ 

5/ (6.01.2017)&ufaeU a&jzLNrdKUe,f "r®m½kHtwGufvSL'gef;aiG 400000d̂ (usyf av;odef;)wdwd 

 vSL'gef;ygonf/ 

6/ (13.1.2017) &ufaeU uHayguf(t.x.u)pum;&nfvkyGJtwGuftvSLaiG 50000d̂ (usyf 

 - ig;aomif;)wdwd vSL'gef;ygonf/ 

7/ (15.1.2017)&ufaeU weoFm&DNrdKUe,f? a&ab;oifhtvSLaiG 500000d^(usyf - ig;odef;) 

 wdwd vSL'gef;ygonf/ 

8/ (17.1.2017)&ufaeUrdausmif;tdkifvrf;jyKjyif&ef(12)bD;um;jzifhajro,fulnDay;jcif;twGuf 

 25acguf _ 50000EIef; = 1250000d̂ (usyf wpfq,fESpfodef;ig;aomif;)wdwd vSL'gef;ygonf/ 

9/ (17.1.2017)&ufaeU rdausmif;tdkifvrf;jyKjyif&ef (Wheel Loader)um;jzifh ajro,fulnD 

 ay;jcif;twGuf (1em&D? 25rdepf) 1em&DvQif 60000EIef;jzifh 75000d^(usyf ckESpfaomif; 

 ig;axmif)wdwd vSL'gef;ygonf/ 



10/ (17.1.2017)&ufaeU uHaygufocsFdKif;ukef;ajrndSay;jcif;twGuf (12) bD;um;jzifh ajro,f 

 ulnDay;jcif;twGuf 2acguf _ 50000EIef; = 100000d̂ (usyf - wpfodef;)wdwd vSL'gef; 

 ygonf/ 

11/ (25.1.2017) &ufaeU aq;&Hkpmoifausmif;twGuf t0DpdwGif;trdk;rdk;&ef oGyfvSL'gef;aiG 

 51300d̂ (usyf - ig;aomif;wpfaxmifoHk;&m)wdwd vSL'gef;ygonf/ 

12/ (16.1.2017) &ufaeU aq;&Hkpmoifausmif;twGuf t0DpdwGif;trdk;rdk;&ef oGyfvSL'gef;aiG 

 67300d̂ (usyf - ajcmufaomif;ckESpfaxmifoHk;&m)wdwd vSL'gef;ygonf/ 

 Zefe0g&DvtwGif;  (5343300^ usyf- ig;q,foHk;odef;av;aomif;oHk;axmifoHk;&m)wdwd/ 

 azazmf0g&DvtwGif; ulnDrIrsm;rSm 

1/ (5.02.2017)&ufaeU weoFm&Dwdkif;a'oBuD;? a&jzLNrdKUe,f? uHayguf&GmjynfolYaq;&HkESihf 

 (t.x.u)ausmif;twGufvdktyfaoma&wGif;ESihfa&ydkufvdkif;wl;azmfjcif;NyD;pD;oGm;ygojzihfay;

 tyfyGJtcrf;tem;jzpfajrmufa&;tvSLtwGuf 100000d̂ (usyf wpfodef;)wdwd vSL'gef;ygonf/  

2/ (10.02.2017)&ufaeU p.&.zrS tultnDawmif;í aq;&HkrkcfOD;jyKvkyf&ef (tkwfcJ + 

 bdvyfajr) tvSLaiG 94800d̂ (usyf udk;aomif;av;axmif&Spf&m)wdwd vSL'gef;ygonf/ 

3/ (28.02.2017)&ufaeU jroDwm&yfuGuf? &Gmywfvrf;uwå&mvrf;cif;&eftwGuf vSL'gef;aiG 

 27400000d̂ (usyf ESpf&mckESpfq,fav;odef;)wdwdvSL'gef;ygonf/ 

 azazmf0g&DvtwGif; (27594800^ usyf - ESpf&mckESpfq,fig;odef;udk;aomif;av;axmif 

 &Spf&m)wdwd/ 

 rwfvtwGif;ulnDrIrsm;rSm 

1/ (2.03.2017)&ufaeU 3/4 pipe 3acG? uHayguf&Jpcef;twGuf tvSLaiG 54000d̂ (usyf � 

 - ig;aomif;av;axmif)wdwd vSL'gef;ygonf/ 

2/ (6.03.2017)&ufaeU uHaygufa'o? jroDwm&Gmywfvrf;uwå&mcif;&eftwGuf Bulldozer 
 jzifh (7;00)em&DrS (16;00)em&Dtxd oGm;a&mufvkyftm;ay;ulnDonf/ 

 9em&D x 60000EIef; = 540000d̂ (usyf - ig;odef;av;aomif;)wdwd/ 

3/ (7.03.2017)&ufaeU uHaygufa'o? jroDwm&Gmywfvrf;uwå&mcif;&eftwGuf Bulldozer 
 jzifh (7;00)em&DrS (16;00)em&Dtxd oGm;a&mufvkyftm;ay;ulnDonf/ 

 9em&D x 60000EIef; = 540000d̂ (usyf - ig;odef;av;aomif;)wdwd/ 



4/ (19.03.2017)&ufaeU vSnf;ukef;"r®m&HktwGufqifbdvyfajr(10)tdwfvSL'gef;jcif;65000d̂  

 (usyf ajcmufaomif;ig;axmif)wdwd  vSL'gef;ygonf/ 

5/ (24.03.2017)&ufaeUavmif;vHkNrdKUe,f? a&wGif;wl;azmf&mwGifaxmufyHhvSL'gef;aiG 50000d^ 

 usyf ig;aomif;)wdwd vSL'gef;ygonf/ 

6/ (24.03.2017)&ufaeU uHaygufrD;owfXmeodkY 'DZ,fqD2ayyg ESihf axmufyHhvSL'gef;aiG 

 825000d̂  (usyf &Spfodef;ESpfaomif;ig;axmif)wdwd vSL'gef;ygonf/  

 rwfvtwGif; (2074000^ usyf – ESpfq,fodef;ckESpfaomif;av;axmif)wdwd/ 

 {NyDvtwGif;ulnDrIrsm;rSm 

1/ (2.04.2017)&ufaeU a&jzLNrdKUe,f? r[moBuFefyGJawmfjzpfajrmufa&;twGuf vSL'gef;aiG 

 1000000d̂ (usyf odef;wpfq,f) wdwdvSL'gef;ygonf/ 

2/ (2.04.2017)&ufaeUy,-rD;wdkifwuf&Gmywfvrf;twGufuGefu&pfydkufvSL'gef;aiG 120000d^ 

 (usyf wpfodef;ESpfaomif;)wdwd vSL'gef;ygonf/ 

3/ (5.04.2017) &ufaeU uHayguf&Gm? r[moBuFefyGJawmfjzpfajrmufa&;twGuf vSSSSSSSL'gef;aiG 

 2000000d̂ (usyf odef;ESpfq,f)wdwd vSL'gef;ygonf/ 

4/ (7.04.2017)&ufaeU trSwf(2)owåKwGif;odkY oBuFeftwGufvSL'gef;aiG 200000d^(usyf 

 ESpfodef;)wdwd  vSL'gef;ygonf/ 

5/ (7.04.2017)&ufaeU uHaygufa'o y&dwf&GwfzwfylaZmfyGJtwGufvSL'gef;aiG 100000d̂  

 (usyf wpfodef;)wdwd vSL'gef;ygonf/ 

 {NyDvtwGif; (3420000^ usyf – oHk;q,fav;odef;ESpfaomif;)wdwd/ 
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