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CAMBODIA: RURAL ELECTRIFICATION AND TRANSMISSION PROJECT

ANNEX 12: ENVIRONMENTAL MANAGEMENT PLAN

A. 200 kV Interconnection to Vietham (ADB Financed)

A.1 109 km Transmission Line

A.1.1 Mitigation Plan

Environmental Issue

Mitigating Measure

Implementation
Responsibility

Loss of Tree Resources

Trees that can survive pruning to <3 m will be pruned
Vegetation to be cleared will be marked prior to clearance
Trees to remain are to be clearly marked

Vegetation to be removed manually, no pesticides to be
used

Contractor*

Crop and Land
Disturbance

Construction techniques and machinery selected to
minimize disturbance

Construction timed to avoid disturbance of crops within
one month of harvest wherever possible

Existing roads/tracks to be used wherever possible. When
new access roads are to be constructed alignment should
cause minimum loss/damage and impact to local land use
pattern.

Placement of fill in drains/canals not permitted.

Excavated soil (e.g. for tower footings) placed along
roadsides or wherever requested by landowners (no fees)

Concrete batching plants to be located on existing
disturbed/low productivity sites. Only officially licensed
plants permitted.

Contractor*

Wildlife Impact : Habitual
Loss

Trees up to 3 m retained in Row
Tree that can survive pruning to <3 m will be pruned.

Workers restricted from harvesting or collecting wood/tree
products

At the freshwater swamp area special precautions are to be
taken to avoid fish spawning and waterfowl habitual areas.

Contractor*

Air quality

Concrete batching plants to be located downwind and away
from inhabited areas

Contractor*

Soil Erosion

No significant activity during monsoon

Groundcover to be left undisturbed as much as possible

Contractor*




Trees cut only to ground level; tree stumps/roots retained

Soil removed from tower foundation excavation disposed in
accordance with local community (along roads or houses)
and disposal site revegetated

Water Quality and Soil Fuel or hazardous materials securely stored at least 20m Contractor*
Contamination from any surface water and above flood level
Proper wastewater treatment, water supply and waste
disposal facilities for workforce
Noise Activities to be conducted during daytime hours and local Contractor=
residents informed of construction schedule
Cultural Resources Alignment should be designed to avoid areas of cultural Contractor*
significance
Chance find procedures should be established and
incorporated into construction contract bidding documents.
Operation
Wildlife Impact : Flight | Silhouettes of birds of prey attached to conductors Contractor*
Death and Electrocution
Markers (e.g. colored balls) attached to wires to improve
bird visibility
Perch guards and / or conductor insulation
Screens to prevent monkeys/arboreal animals from
climbing towers.
Telecommunication Design to comply with international standards for Contractor*
Interference electromagnetic interference from AC power lines
Bundle conductors to mitigate corona effect
Design and manufacture components to avoid high
electrical stress
Public Health Design to meet international standards (IEC: International Contractor*
Electro-Technical Commission) for ground level exposure
to electric and magnetic fields.
Worker / Public safety All sites certified clear of UXO by Cambodian Contractor*
Mine Clearance Authority, CMAC) prior to construction
Signs and fences to prevent trespassing
Loss of Agricultural Tower footing design should minimize permanent land use Contractor*
Productivity requirement, and should allow access for farming in and
around footing area.
*To be specified in the bid document
A.1.2 Monitoring Plan
Monitoring Measurement Monitoring Monitoring Monitoring
Parameter Technique Location Frequency Responsibility
Construction
Loss of Tree Observation Along Daily EDC Environment
Resources Right-of-Way Office in PMU
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Crop and Land Observation Along Daily EDC Environment
Disturbance Right-of-Way Office in PMU
Wildlife Impact : Observation Along Daily EDC Environment
Habital Loss Right-of-Way Office in PMU
Air Quality Observation Concrete batching Once, when plant is Site Engineer

plant location built
Soil Erosion Observation Along Once / week and after | EDC Environment
Right-of-Way rainstorm Office in PMU
Water Quality and Observation Along Daily EDC Site Engineer
Soil Contamination Right-of-Way in PMU
Noise Observation Along Daily EDC Site Engineer
Right-of-Way in PMU
Cultural Resources Observation Along Daily EDC Site Engineer
Right-of-Way in PMU
Operation
Wildlife Impact: Observation On Transmission Once, after EDC Site Engineer
Flight Death and lines and /or towers construction in PMU
Electrocution
Telecommunication Observation Along Once, after EDC Site Engineer
Interference Right-of-Way construction in PMU
Public Health Electric and magnetic Along Once, after line is Constructor hired by
field measurement Right-of-Way energized EDC
Worker / Public Contractor will be required to receive CMAC certification that the work area is mine free
Safety prior to the start of any construction
Loss of Observation At tower footings During construction EDC Site Engineer
Agricultural and after completion in PMU
Productivity

A.1.3 Institutional Strengthening

. Training

The Contractor is to provide training to EDC PMU Environmental Office staff for one month, in

Cambodia, for one month in :
Environmental planning
Environmental impact assessment
Environmental monitoring
Environmental impacts and effects

Environmental data analysis

In addition, the Constructor, is to provide a one week study tour to EDC PMU Environmental
Office staff in his home country.



Design and construction contractor to prepare an occupational health and safety plan and provide
training to all staff prior to their starting any work assignment.

A.2 West Phnom Penh Substation

A.2.1 Mitigation Plan

Environmental Issue

Mitigating Measure

Implementation
Responsibility

Construction

Erosion

Embankments covered with topsoil and panted with cover
and fenced to prevent grazing

Borrow pits to be rehabilitated and revegetated

Design and Construction
Contractor*

Water Quality and Soil
Contamination

Site prepared above | in 10 year flood

Transformers sited in impervious and bonded areas for
110% of oil capacity and reserve tanks

Drainage traps with oil / water separators installed

Proper wastewater treatment, water supply and waste
disposal facilities for workforce.

Design and Construction
Contractor*

Hazardous Materials

PCBs are prohibited from use

Design and Construction
Contractor*/EDC

Worker / Public Safety

Site certified clear of UXO prior to construction

Contractor required to
received CMAC

clearance*
Operation
Public Safety Proper design to limit lightning strike Design Consultant/PMU
Noise Setback of housing in accordance with Cambodian and | Design Consultant/PMU
World Bank noise standards / guidelines
Electric and magnetic Setback of housing in accordance with IRPA/INIRC | EDC/PMU
field standards to minimize electric and magnetic field exposure
(6-7 meters, minimum)
*To be specified in the bid document
A.2.2 Monitoring Plan
Monitoring Measurement Monitoring Monitoring Monitoring
Parameter Technique Location Frequency Responsibility
Construction
Erosion Observation At substation site Once/week and EDC Environment
after rain Office in PMU
Water Quality and Observation At substation site Daily EDC Environment
Soil Contamination Office in PMU

Hazardous
Materials

Supplier
certification that
PCB content of

transformer oil is

At substation site

Once, when transformer
is delivered

EDC Environment
Office in PMU




Zero

Worker / Public

Safety
. CMAC Project CMAC EDC Environment
» Mines certification for Construction Establishes Office in PMU
mines Area Frequency
. Observation Vicinity of project Once, before EDC Environment
. Housing construction area construction Office in PMU
sethack
Operation

Public Safety

Observation
(Lightning strike

Substation

Once, after construction

PMU Site Engineer

design)
Noise Observation Substation and in Once, during PMU Site Engineer
vicinity of local commissioning
residents
Electric and Electric and Along Right-of — Once, after substation is Contractor hired
Magnetic Field magnetic field Way energized By EDC
measurement
A.2.3 Institutional Strengthening
Presented in Section A.1.3, above
A.3 Takeo Substation

A.3.1 Mitigation Plan

Environmental Issue

Mitigating Measure

Implementation
Responsibility

Construction

Erosion

Embankments covered with topsoil and panted with cover
and fenced to prevent grazing

Borrow pits to be rehabilitated and revegetated

Design and Construction
Contractor*

Water Quality and Soil
Contamination

Site prepared above I in 10 year flood

Transformers sited in impervious and bunded areas for
110% of oil capacity and reserve tanks

Drainage traps with oil / water separators installed

Proper wastewater treatment, water supply and waste
disposal facilities for workforce

Design and Construction
Contractor*

Hazardous Materials

PCBs are prohibited from use

Design and Construction
Contractor*/EDC

Worker / Public Safety

Site certified clear of UXO prior to construction

Contractor required to
received CMAC
clearance*

Operation

Public Safety

Proper design to limit lightning strike

Design Consultant/PMU
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Noise

Setback of housing in accordance with Cambodian and
World Bank noise standards / guidelines

Design Consultant/PMU

Electric and magnetic Setback of housing in accordance with IRPA/INIRC EDC/PMU
field standards to minimize electric and magnetic field exposure
(6-7 meters, minimum)
*To be specified in the bid document
A.3.2 Monitoring Plan
Monitoring Measurement Monitoring Monitoring Monitoring
Parameter Technique Location Frequency Responsibility
Construction
Erosion Observation At substation site Once/week and EDC Environment
after rain Office in PMU
Water Quality and Observation At substation site Daily EDC Environment
Soil Contamination Office in PMU
Hazardous Supplier certification| At substation site Once, when transformer EDC Environment
Materials that PCB content of is delivered Office in PMU
transformer oil is
zero
Worker / Public CMAC Project CMAC EDC Environment
Safety certification for Construction Establishes Office in PMU
 Mines mines Area Frequency
. Observation Vicinity of project Once, before EDC Environment
. Housing construction area construction Office in PMU
setback
Operation

Public Safety

Observation
(Lightning strike
design)

Substation

Once, after construction

PMU Site Engineer

Noise Observation Substation and in Once, during PMU Site Engineer
vicinity of local commissioning
residents
Electric and Electric and Along Right-of — Once, after substation is Contractor hired
Magnetic Field magnetic field Way energized By EDC
measurement

A.3.3 Institutional Strengthening

Presented in Section A.1.3, above

Institutional Arrangements for Environmental Management

Institutional Arrangements for Environmental Management of the three project component
consisting of : 109 km Transmission Line (A.1), West Phnom Penh Substation (A.2), and Takeo
Substation (A.3), will be conducted as follows :

The Environment Office in the EDC PMU will collect all monitoring data. The data will be
submitted to the Project Implementation Consultant environmental expert who will be responsible
for analyzing the data. Consequently, the Project Implementation Consultant will prepare a
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quarterly monitoring report to the PMU. The PMU then, submits this report to EDC management
with any recommendations. EDC Management will then instruct the PMU regarding any further
actions.

If a serious environmental issues is identified which requires immediate action, the Project
Implementation Consultant directly informs the PMU Environment Office who contacts EDC
management immediately.

B. 115 kV Transmission System Reinforcement
B.1 Mitigation Plan

Environmental Issue

Mitigating Measure Implementation

Responsibility

Construction

Dust Wet surfaces during hot, dry and /or windy conditions Contractor*
Noise Limit construction activities to daytime hours. If nighttime Contractor*
construction is necessary, local population will be notified
in advance
Disruption of traffic Place warming at appropriate locations,. Contractor*
patterns Consult with local population well in advance of
construction activity
Land use at new pole Design to minimize pole footprint Contractor=
placements
Hazardous Materials No PCBs to be used for substation transformers or any Contractor*

other electrical equipment (specify in bit documents)

Operation
Electric and Magnetic
Field

Design to meet standards Design consultant

*To be specified in the bid document

B.2 Monitoring Plan

Monitoring Measurement Monitoring Monitoring Monitoring
Parameter Technique Location Frequency Responsibility
Construction
Dust Observation Construction site Dry, windy weather Environment Office
of EDC PMU
Noise Observation Construction site Daily Environment Office
of EDC PMU
Disruption of Observation Construction site Once EDC PMU Site
traffic patterns Engineer
Land use at new Observation Construction site During construction EDC PMU Site
pole placements and after completion Engineer

Magnetic Field

field measurement

Way

energized

Hazardous Receipt of EDC office of Once, during tender Design Consultant/
Materials certification that any PMU procedure Environment Office
equipment is free of PMU
from PCBs
Operation
Electric and Electric and magnetic | Along Right-of - Once, after line is Contractor hired by

EDC




B.3 Institutional Strengthening
Presented in Section A.1.3, above

Institutional Arrangements for Environmental Management

Institutional Arrangements for Environmental Management of the 115 kV
Transmission System Reinforcement will be the same as described above for the three project
components consisting of: 109km Transmission Line (A.1), West Phnom Penh Substation (A.2),

and Takeo Substation (A.3).



EDC RURAL ELECTRIFICATION (RE)
C.1 GRID EXTENSION

Extension Criteria-General
Non-urban areas not provided with electricity by EDC or MIME or REE

Villages within 40km surrounding EDC’s distribution grid

Villages with reasonable access to roads, population already living alongside the road (for ease of
installation/ operation/ maintenance)

Villages where population is made a partial contribution to electrification and can pay their electric
bills

Villages that have development potential /income generating opportunities (agriculture, forestry,
handicrafts, small grocery shops, etc.) and need electricity to develop this potential

Villages where electrification investments will support Government programs to halt internal
migration, reduce nomadic farming and deforestation, or assist commune/ village development.

Villages which are included in the list of other development assistance programs or projects for
developing infrastructure such as: transportation, water supply, health clinics, schools, etc.

Likely elements
Grid extension could involve construction activities which include: (a) transformers, (b) poles,
and other supporting mechanisms, (¢) conductors and (d) electricity meters.

Environmental Checklist Criteria
If any of the following factors are considered significant, an Environmental Management Plan will
be developped (EMP). Table below summarizes the environmental issues to be addressed.

No | Key environmental issues Yes No Unknown

1 | Change in land use or land surface contours (altering runoff X
patterns).

2 | Possible use of herbicides to keep area free of vegetation X
(usually for fire control).

3 | Possible use of PCBs (transformers or capacitors) X

4 | Soil erosion (land clearing) X

5 | Tree removal or pruning X

6 | Public exposure to electric and magnetic fields X

7 | Interference with local aesthetic characteristics X

8 | Loss of productive land from support structure placement X

9 | Environmentally sensitive areas involved (protected areas, X
sensitive ecosystems)

10 | Cultural sensitive areas involved (temples, historically, X
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archaeologically significant etc.)
11 | Access road construction X
12 | Potential impacts of air/water quality X
13 | Potential risk to public health/safety X
14 | Possible significant increase in noise levels during construction | x
15 | Flying kites in winter (November-January) X

Table above shows there are only few environmental issues to be mitigated during construction.
This includes tree removal and pruning, access road construction, potential risk to public
health/safety and possible increase in noise levels during construction.

Environmental Management Plan (EMP) for civil work and operation of rural grid extension

Mitigation Plan
Environmental Issue Mitigating Measure Cost Implementation
Responsibility

Construction

Noise Limited construction Minor, included in = Contractors
activities during day time constractor contract | e Construction supervision
hours. If necessary, night team
time construction, but local o Village chief
population must be informed.
Dust Water sprinkle site during Minor, included in Contractors
hot, dry and/or windy constractor contract
weather.

Set up physical barriers
around the construction site.

Pruning and cutting Cutting should be carried out Minor, included in Contractors
trees sensitively to avoid constractor contract

additional destruction of

trees.

Local people will be
informed the eligibility of
receiving compensation, and
the compensation rate should
be determined on full
consultation basis.

Each case of tree donation
should be carefully recorded
and endorsed with tree
owners’ signatures.

Flying kites by children | Announce to public safety Na Contractors
in windy season (Nov- caution and information Local authorities ( village and
Jan) dissemination to local people commune chief)

regarding the danger of flying
kites close to the lines.

Crop and land Poles installment should Minor, included in Contractors
disturbance minimize permanent land use | consstructor contract
requirement and should allow
access to farming in and
around the poles.
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Health and safety

Contractors will provide
related training and
instructions to all staff before
each person commences
duties on Occupational
Health and Safety.

Piling of poles for installment
need to avoid traffic
disruption for public and
local communities

Included in constractor
contract

Contractors

Oil spill or leaks from

construction equipment

Repair leaking vehicles or do
not permit on work site

Na

Contractors

Damage to assets of
local communities

Damage to communities’
assets and properties must be
compensated such as rice
field and other form of
structures.

Minor

Contractors and EDC

Public information

Contractors will put
signboard summarizing the
construction activities and
schedule for completion of
the task.

Minor, Included in
constractor contract

Contractors

Operation stage

Pruning trees

Villagers informed and got
permission from local people
whose trees to be cut and/or
cleared.

Na

EDC

Noise

Design plan to meet
Cambodian or international
standards, specify standard in
equipment bid document

Na

EDC

Dirty oil from diesel
generators

Ensure dirty oils are not
disposed in the village.
Experiences from Takeo
show dirty oils were sold to
local buyers and used to pain
houses to protect wood from
decaying.

Na

REES/EDC

Used diesel generators

Experiences from Takeo
shows used diesel generators
are moved to other villagers
where there is no power grid
extension. Some also are kept
in the same village and used
as standby to replace power
supply cut off from the main
station. In particular those
small and medium enterprises
which need regular electricity
to operate their business.

Na

REES/EDC

Kite flying

Informed local children and
local people not to climb the
poles to take their kites, this
might result in electric shock

Na

EDCllocal authorizes
/REEs/Households
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risk.

Electric shock risk

Post signboards in the
villages informing the public
and preventing them from
stealing power connection to
advoid risk of electric shock.

Minor

EDC!/ local authorities

Monitoring Plan

Monitoring items have been determined based on the potential negative impacts identified in each
project state. Monitoring items for each project stage are given below. Key activities are
summarized in tables below:

Monitoring Measurement Monitoring Monitoring Monitoring
Parameter Technique Location Frequency Cost Responsibility
Construction
Loss of tree resources | Observation Along ROW Monthly Minor to be Contractors/EDC
included in
contract
Crop and land Observation Along ROW Monthly Minor, to be Contractors
disturbance included in
contract
Kite flying Observation Along ROW Monthly Na Contractors/EDC
Air quality Observation Along ROW Monthly Na Contractors
Soil erosion Observation Along ROW Monthly Na Contractor
Water quality and Observation Along ROW Monthly Na Contractors
soil contaminations
Health Safety Observation Along ROW Monthly Na Contractors
Oily waste from Observation At household Monthly Na Contractors
diesel generators level and
Along ROW
Damage to Observation Along ROW Monthly Minor, to be Contractors
community asset included in
contract
Operation
Noise Observation Along ROW Yearly Na EDC
Air emission Observation Along ROW Yearly Na EDC
Dirty oils Observation Along ROW Year and/ or Na EDC
when required
Used diesel Observation Along ROW Year and/ or Na EDC
generators when required
Kite flying Observation Along ROW Seasonally Na Local authority/
REE/Househlods
and EDC
Electric shock risk Observation Along ROW Monthly Na REE/local
authorizes/Househ
olds and EdC
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Implementation Schedule

The contractors and EdC will prepare a brief schedule to be implemented during the construction
period and will be posted in the public where the construction works start indicating the beginning
and end of all mitigating and monitoring activities. The schedule will be integrated with the overall
implementation schedule of the specific grid extension activity. Meanwhile, EMP table will be
posted at construction sites (e.g Bulletin board at the commune office and village) where local
community and travelers can access to this information when needed.

Institutional Arrangements

This institutional arrangements describe the borrowing countries plan to assign responsibilities,
assure proper flow and use of environmental information for efficient and effective environmental
management (include alternative actions if monitoring indicates that mitigation is not effective or
not performed properly). Table below summarizes responsibility of each actor involved with the
project.

Institution Responsibilities

EdC EdC will be responsible for ensuring the project complies with the
environmental policies, procedures, and best practices of the RGC and World
Bank. EdC will ensure that the EMP is an integral part part of the construction
contract and the contractor’s construction workplan.

EdC will assign two environmental specialists in Phnom Penh during the
construction phase and one permanent environmental specialist during project
implementation to efficiently implement the required environmental
monitoring and evaluation works at the sites.

EDC will keep all records relating to the EMP implementation and
monitoring for the World Bank to review upon requested.

Provincial EAC Provincial EAC will work closely with EdC from Phnom Penh, contractors
and local authority to ensure that the project will be well informed and
implemented smoothly.

EdC will ensure there is space for public complains about the project impact.

Supervision The supervision engineer will be responsible for ensuring, on a day-to-day
Engineer basis, that the mitigation measures and monitoring activities identified in the
EMP are properly implemented by local contractors.

Supervision Engineer(s) contractor will be regularily visiting the construction
sites and writing progress reports to EdC.
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Contractors

Contractors responsible for putting project related signboards on the
construction sites and compensate to any affected local community by the
construction works.

Contractors need to ensure tree pruning and cutting need written agreement
from local community and oil leaked are properly managed and avoid any
disruptions to local environment and economic activities (such as tree pruning
to be cleared off after cutting or fallen down).

Local authorities
(commune and
village chief/
households)

Local authorities will help contractors and EdC to inform local communities
about the grid extension in their villages and communes.

Local authorities will inform villagers not to fly Kkites close to the extension
grid as it will impact to human life and safety and will disrupt the grid
function.

Local authorities will inform villagers not to get closer to the line avoiding
the electric shock risk.

Households keep their children away for construction sites (during the
construction) and from the line (during the operation)

Institutional Strengthening Plan
To ensure the success of project implementation of mitigation and monitoring plans, the following
activities need to be included in the project contract. These include:

Equipment purchases

Training/ Study Tours

Consultant Services

Special Studies (one to two times during the project construction and operation).
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C.2 Rural Electrification Fund

Environmental Screening Criteria

o Will the project take place on a new or existing site?
e Will the impact on land / Water affect the income or Lifestyle of any local people?
e Will the impact on air/land/water affect the local environment?
e Are there any impacts that affect a large region and/or are long duration (months or years) ?
e Will there be a potential impact to the health of local people?

GENERIC ENVIRONMENTAL MANAGEMNENT PLANS

Mitigation Plan

New Household Connected (Diesel)

Environmental Issue

Mitigating Measure

Implementation
Responsibility

Construction

Noise Limit construction activities to daytime hours. If necessary, Contractor=*
nighttime construction, but local population must be
informed

Dust Water sprinkle site during hot, dry and or windy weather Contractor*
Set up physical barriers around the construction site

Operation

Noise Design plant to meet Cambodian or international standards, Design Contractor*

specify standard in equipment bid document.
Air Emissions Design plant to meet Cambodian standards or World Bank Design Contractor*

guidelines (whichever is stricter), specify standards in
equipment bid document.

Locate Plant downwind and as far away from residential
areas as possible

Use low sulfur diesel fuels

Contractor*

Power producer

*To be specified in the bid document

Monitoring Plan

Monitoring Measurement Monitoring Monitoring Monitoring
Parameter Technique Location Frequency Responsibility
Construction
Noise Observation Construction Site Peak Construction activity MIME-PMU Working
Residential Areas or residential complaints Group
Dust Visual Construction Site Hot, dry windy weather MIME-PMU Working
or residential complaints Group
Operation
Noise Acoustimeter Construction Site Twice/year or upon MIME-PMU Working
Residential Areas | complaints of local residents Group (Office of
Standards and Efficiency)
Air Exhaust gas Diesel Exhaust Oncelyear MIME-PMU Working
Emissions analyzer Group (Office of
Standards and Efficiency)
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Mini Hydro (0.75-5 MW)

Mitigation Plan

Environmental Issue

Mitigating Measure

Implementation
Responsibility

Construction

Water quality Design site to minimize erosion/ sediment runoff Contractor*
(management of drainage and runoff)
Dust Spray dry surfaces during dry windy weather Contractor=
Site alteration Isolate borrow pits and rehabilitate after construction Contractor=*
(Borrow pits )
Hazardous materials Proper storage of chemical and fuels. Limit access (keep Contractor*

locked)

Loss of rare and endangered
species

Identify critical habitats.
Prepare habitat protection plan.
Change project site

Contractor=, in
consultation with Ministry
of Environment to approve

Operation

Changes in water quality
(upstream and downstream)

Air injection.
Remove vegetation prior to filling

Power producer

Sediment transport/erosion

Sediment bypass systems
Flushing
Dredging

Power producer

Downstream/upstream
hydrology change (or flow
regulation ) impact on
aquatic
Ecosystems/biodiversity and
water use characteristics

If significant, change site
Downstream regulating ponds
Implement habitat protection plan

Power producer

Introduction of exotic pest
species

Reduce water residence time

Power producer

*To be specified in the bid document

Monitoring Plan

Monitoring Measurement Monitoring Monitoring Monitoring
Parameter Technique Location Frequency Responsibility
Construction
Water quality (suspended solids) Turbidity Construction Once/month MIME-PMU
meter site/river or Working group
stream (MIME Laboratory)
Dust Observation Construction site Once/month MIME-PMU
Working group
(MIME Laboratory)
Site alteration Observation At Borrow Pit Once/month MIME-PMU
Working group
(MIME Laboratory)
Hazardous materials Observation Construction site Once/month MIME-PMU
Working group
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(MIME Laboratory)
Loss of rare and Observation Construction site Once/month MIME-PMU
endangered species Working group
(MIME Laboratory)
Operation
Change in water quality (upstream PH, COD, Upstream and Once/month MIME-PMU
and downstream) TSS, downstream of Working group
photometer dam (MIME Laboratory)
Sediment transport / erosion Turbidity Upstream Once/month MIME-PMU
meter Working group
(MIME Laboratory)
Downstream/upstream hydrology Observation Upstream and Quarterly MIME-PMU
change (or flow regulation ) impact downstream of Working group
on aquatlc_: dam (MIME Laboratory)
Ecosystems/biodiversity and water
use characteristics
Introduction of exotic pest species Observation Upstream and Quarterly MIME-PMU
downstream of Working group
dam (MIME Laboratory)

Micro Hydro (avg. 50kW)

Mitigation Plan

Environmental Issue Mitigating Measure Implementation
Responsibility
Construction
Water quality Design site to minimize erosion/ sediment runoff Contractor*
(management of drainage and runoff)
Hazardous materials Proper storage of chemical and fuels. Limit access (keep Contractor*
locked)
Loss of rare and endangered | Identify critical habitats. Ministry of Environment
species Prepare habitat protection plan . approval required from
Change project site Contractor*
Operation
Changes in water quality Air injection . Operator
(upstream and downstream) | Remove vegetation prior to filling
Remove upstream pollution sources
Sediment transport/erosion | Sediment bypass systems Operator
Flushing
Dredging
Downstream/upstream If significant, change site Operator
hydrology change (or flow | Downstream regulating ponds
regulation ) impact on Implement habitat protection plan
aquatic
Ecosystems/biodiversity and
water use characteristics
Passage of aquatic species | Fish ladders, Elevators, Guidance systems Operator
Introduction of exotic pest | Reduce water residence time Operator
species
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*To be specified in the bid document

Monitoring Plan

dam

Monitoring Measurement Monitoring Monitoring Monitoring
Parameter Technique Location Frequency Responsibility
Construction
Water quality (suspended solids) Turbidity Construction Once/month MIME-PMU
meter site/river or Working group
stream (MIME Laboratory)
Dust Observation Construction site Once/month MIME-PMU
Working group
(MIME Laboratory)
Site alteration Observation At Borrow Pit Once/month MIME-PMU
Working group
(MIME Laboratory)
Hazardous materials Observation Construction site Once/month MIME-PMU
Working group
(MIME Laboratory)
Loss of rare and Observation Construction site Once/month MIME-PMU
endangered species Working group
(MIME Laboratory)
Operation
Change in water quality (upstream PH, COD, Upstream and Once/month MIME-PMU
and downstream) TSS, downstream of Working group
photometer dam (MIME Laboratory)
Sediment transport / erosion Turbidity Upstream Once/month MIME-PMU
meter Working group
(MIME Laboratory)
Downstream/upstream hydrology Observation Upstream and Quarterly MIME-PMU
change (or flow regulation ) impact downstream of Working group
on aquatic dam (MIME Laboratory)
Ecosystems/biodiversity and water
use characteristics
Introduction of exotic pest species Observation Upstream and Quarterly MIME-PMU
downstream of Working group

(MIME Laboratory)

Solar Home System
Mitigation Plan

Environmental Issue

Mitigating Measure

Implementation Responsibility

Operation

Disposal of spent batteries, Lead
and acid wastes

Sell to scrap collector for recycling

Solar power consumer

Monitoring Plan

Monitoring Measurement Monitoring Monitoring Monitoring
Parameter Technique Location Frequency Responsibility
Operation
Disposal Observation At consumer site Twice/year MIME Working
Group
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Institutional Arrangements: The EMP will be prepared by the power producer after receiving
instruction from the MIME PMU regarding the nature and scope of the issues to be addressed. The
power producer will then submit the EM to the MIME PMU who will incorporate this information
into their appraisal of the subproject and their overall decision to support the project proposal.

Institutional Strengthening: MIME will purchase four (4) acoustimeters and one (1) exhaust
combustion gas analyzer (including training) to support their monitoring program.
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