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PRELIMINARY ENVIRONMENTAL MANAGEMENT PLAN Maln Text _

1.  OBJECTIVES OF THE PLAN

The objectives of the Environmental Management and Monitoring Plan (EMP) is to
provide the framework for undertaking all the Environmental Protection Measures
(EPMs) recommended and related to direct impacts of the Project, and to eslablish a
monitoring of these measures throughout the life of the project, but with a special focus
during the construction and filling phases. The Plan also provides a basis for
evaluating the performances of the Project in carrying out the EPMs.

These EPMs include the mitigation measures, monitoring activities and studies for
physical and biological impacts of the Project. However, some compensation
measures in thé downstream area for access road and Power Transmission Line land
acquisition have been at this stage of the study included.

The EMMP provides also a possible institutional organization framework for its
implementation, defining briefly the roles and responsibilities of each party.
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PRELIMINARY ENVIRONMENTAL MANAGEMENT PLAN Main Text

2. SUMMARY OF IMPACTS AND MITIGATION

“The following fables present the most probable impacts which may result from the
successive development stages of the Nam Ngiep 1 HEPP.
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3. PROPOSED INSTITUTIONAL FRAMEWORK
FOR ENVIRONMENTAL MONITORING PLAN

The proposed organization presented in the attached figure is based on a 2-level

structure:

¢ Animplementing structure, the Environmental Management Unit, and

» A coordinating and advisory structure.

31  IMPLEMENTING STRUCTURE

it is recommended that an Environmental Management Unit (EMU) be established
under the responsibility of the Executing Agency, to implement all the measures
proposed in the EMP. The EMU will provide manpower for monitoring activities, and
co-ordination for study activities subcontracted to GOL Agencies or private consultants.

. The EMU will be composed of the fdllowing members:

(i)

(ii)

(iii)

The Environmental Manager (EM) , to be appointed by the Executing Agency.
The EM will be appointed on a full time basis, for a minimum period of 7
years (5 years of construction and first 2 years of operation). The EM will
report directly to the Project Manager. The EM will act on behalf of the
Project Manager in dealing with Government Agencies or other parties
concerned. He will represent theExecuting Agency in the Consultative
Committee and will be responsible for maintaining good relations and
communication with the local communities and authorities.

The Environmental Advisor (EA), to be appointed for the duration of the
construction. He will be an environmental engineer appointed by the
consulting engineer responsible for the supervision of the construction works.
He will work on a full time basis in close relation with the EM, assisting him in
the monitoring aclivities and providing technical assistance for selection and
follow up of agencies or consultants in charge of technical studies.

Representative Engineers from GOL Agencies or private local specialists
who will assist the EM in the monitoring of measures implementation. At
least 4 specialists will be required on a full time basis: (1) Forest and
biodiversity specialist, (2) Aquatic and Fisheries specialist, (3) Land Use

" specialist and (4) Public Health specialist. These specialists will follow the

JICA NAM NGIEP- HEPP
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3.2

3.3

investigations carried out at request by GOL Agencies.

(iv) Consultants, in charge of studies requiring an expertise field and level not
available in GOL Agencies. They will be appointed on an ad hoc basis.

(v) The Environmental Officer (EO) from the Contractor side, who is in cherge to
implement efficiently all protection and mitigation measures which are under
the responsibility of the Contractor.

COORDINATING AND ADVISORY STRUCTURE

This structure is composed of 4 advisory bodies:

(i) - The Steering Commitiee, composed of representatives from all concerned
GOL Agencies at central and Provincial/District level. it will follow up the
progress of the implementation, provide advice and coordination between
technical departments of Government Agencies.

(i) The Local Committees, composed of representatives from Sub District Level
GOL Agencies, and of the villages head and representatives of local groups
as the Lao Women Union, the Elders association, the Youth Association,
farmers association. At least 3 local commitiees should be required, for
Upper reservoir, Lower reservoir and Downstream villages.

(iif) The Independent Panel of Experts, appomted by STENO and composed of at
least 2 members, (1) Natural Environmental Expert and (2} Social
development Specialist. This panel, following progress of activities every 4 to
6 months, will provide recommendation to EMU and make sure that
measures are implemented in accordance with the EMP. :

(iv) In case the Project is funded by an International Agehcy as the World bank or
the ADB, the funding Agency will also probably monitor the progress of the
work by regular visits of its specialized staff on the field.

AUTHORITY

For upper level decision making, the creat[on of an Adwsory Committee is also
proposed. - This Commitiee, composed of high level members from concerned GOL
Ministries and Agencies will provide advice and recommeéndations in order to reflect in
the implementation of the mitigation measures proposed the Government Policy and
Strategy. Some measures requiring policy orientation may concern for example
watershed management, creation of conservation areas, participation of the Project to
Environmentat Trust fund. These will reqmre consultation at hlgher level before
lmplementatlon :
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The Commitlee will also provide advice during the course of the construction phase in
case of disagreement or conflicts belween parties, particularly for measures involving
financial compensation.

It is recommended that this Committee is chaired by STENO, as the Agency is
responsible for the enforcement of the Environmental Law and for the enforcement of
EIA procedures. Other members should be representatives from each concerned
Ministry, together with Provincial and District representatives.

Any decision or requirement of this Committee will be transferred to the executive level
through the Steering Commitles.

The EMU will be under the Authority of the Executing Agency, either HPO or EDL,
depending on the type of Project (Government or private funding). The Environmental
manager will report to the Executing Agency. The Environmental Advisor will report to
the Resident Engineer and the Environmental Officer to the Contractor site Manager.

Technical staff appointed by the EMU will report to the Environmental Manager.

JICA NAM NGIEP-1 HEPP -7- , February 2000
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4, ENVIRONMENTAL MEASURES

4.1

The Environmental measures are planned activities to ensure efficient and
comprehensive environmental management during construction and operation of the
Project. The measures recommended at the level of the First EIA Report include also
studies and investigations to be carried out during the next stage of the Feasibility
study and deemed necessary for a reliable assessment of impacts and for the
elaboration of appropriate measures. This Plan does not includé measures related to
socio-economic issues as they are to be detailed in the Preliminary Resettlement Plan.

The 60 Environmental measures proposed are presented below.

'MEASURES AND STUDIES FOR COMPLETION OF EIA

These studies should be undertaken during the 2 years for Feasibility study and
Petailed Design stage of the Project. :

A1 Monitoring of fisheries

Monitoring of fishery activities in the downstream villages has already been started
during the present study. It is recommended to continue this monitoring every 3
months and to extend it to the upper reservoir villages if the alternative FSL320m is
selected. Indeed, villagers of the upper reservoir will not be resettled and will probably
be éntitled for compensation for the temporary loss of fisheries in the river after
impoundment of the reservoir.

A2 Aquatic Ecology Surveys

Two surveys have already been performed by technical staff from the Fisheries
Department. |t is considered necessary to have additional investigations to be
performed by an international expert in Mekong fish ecology, in order to provide to the
international community a document scientifically acceptable. Two (2) surveys, one in
dry season and one in wet season are recommended.

A3 Studyon intensiﬁc_ation of fisherles

This study should provide the basis and the cost for the development of the most

appropriate production system in the reservoir area and downsiream. In the reservoir
area, open fisheries and fish cage culture may be promoted after the reservoir has
stabiized. In the downstream villages, objective is to provide an alternative river
independent fish production system to the existing river subsistence fisheries which will

JIGA NAM NGIEP-1 HEPP -9- February 2000



PRELIMINARY ENVIRONMENTAL MANAGEMENT PLAN ) Main Text

be probably affected by the Project. This study should lead to a Plan for
implementation during the early stage of operation.

Ad Water quality monitoring

The moniioring initiated during the present study should continue during the Feasibility
and Detailed Design stage of the Project development, but on a monthly basis instead
of the present quarlerly basis.

A5 Water quality forecast study

The probable low quality of the reservoir water during filling and first years of operation
must be assessed more precisely in order to provide a basis for the justification and
selection of a mitigation as for example a re-aeration structure or a multi level intake.
The future water quality must be anlicipated in the light of actual vegetation biomass
flooded and of pre-impoundment strategy selected. This study has very close links
with measures A7, A12 and A13.

A6 Study of sedimentation and backwater effects

In case alternative FSL320m is selected, this study is essential for the definition of the
water level lo be considered for resettlement and compensatlon in the upper reservoir,

A7 Study of re-aeration structures

The study will investigate the most efficient solutlons observed worldwide and ldenhfy
the most appropriate for improving the quality of the water released by the tailrace
channel. The design of the selected structure will be prepared in coordination.with the
engineering staff of the Project. '

A8 ' Study for optimization of the riparian release

The work will be based on the most probable filling procedure and assess the best
release for both the downstream aquatic ecosystems and the Project interest. The
option to have no release will also be investigated, depending upon the expected
quality of the water during the first months of filling.

A9 - Study for downstream villageé water supply

The study will cover aspects as alternative source for safe water, water supply system
proposed for each vn!age requ1rements of nearby resettlement s:tes if any.

A10 Land use study

A new aerial photo cover will be made available by the Project at the beginning of
Feasibility studies. Land use in the reservoir area, along access road and transmission
line will be prepared from these photos to serve as a basis for vegetation biomass
assessment (A13), for optimization of routes for road and TL, and for estimate of
compensation for land acquisition.

JICA NAM NGIEP-1 HEPP - -10- . , February 2000
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A1 River banks garden study

Investligations will be carsied out in the downstream area and based on a new aerial
photo cover to identify the garden zones on the river banks potentially flooded by a
higher dry season discharge. This will sefve as a basis for villagers compensation.

A12 Study on wildlife and biodiversity with rescue plan

The preliminary investigations carried out during the present study will be
complemented by detailed field studies in the reservoir area and in surrounding zones
anticipated to be of interest for wildlife. In addition to field investigations, the appointed
consultant will prepare a detailed rescue program for those anlmals which may be
trapped by the ficod.

A13 Survey of reservoir timber and vegetation biomass

A survey for the evaluation of commercial timber in the reservoir will be carried out as a
basis for the preparation of the logging plan. A map with standing crop of commercial
timber distribution will be prepared. Survey of biomass in the reservoir will include the
preparation of an amp of stratification of vegetation in the reservoir, the identification of
sampling plots for vegetation biomass measure and soil sampling for organic matter
content.

A14 Preparation of a logging and clearing Plan

Based on results of A13, a comprehensive Plan for logging and clearing will be
prepared including zoning of the area, organization of activities, terms of reference for
contractors, management of the plan, schedule and detailed budget.

A15 Strategic study for biodiversity compensation-

The disruption of a forested area will have implications on biodiversity even if not major.
As a compensation for that, it may be anticipated that the Nam Ngiep Project may
follow the path of what has been already decided for Nam Leuk and what may be
applied also to Nam Theun 2: an annual financial contribution of the Project to the
conservation budget either directly to a specific NBCA, either through a national
Conservation Trust Fund. This study will asses the most appropriate procedure to
recommend for Nam Ngiep1 HEPP, and thé expected participation level. It will analyze
institutional aspects for enforcement and procedures for the follow up of funds
utilizalion

A16 Prellmmary Watershed Management Plan

A prellmlnary study will be camed out within the EIA studles and will be followed by a
~ more detailed study during the construction of the Project. The aim of the study is to
identify multiple potential development stratégy for the catchment area taking into
consideration sustainable use of resources, the presence of the reservoir as a focal
development point and thé need to keep land cover and sedimentation under control.
“From the institutional point of view, the study will benefit the results from the Nam
Ngum watershed management program which is under implementation.

JICA NAM NGIEP-I HEPP , -11- : February 2000
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4.2

Al7 EIA for resettlement sites

According to the areas which will be considered for reseltlement, full EIA for each site
will be prepared, with special attention for impacts on host population.

A18 Preparation of a detailed EMP

To foliow this preliminary EMP, ihe preparation of a final document, based on resulls
from all activities and studies previously listed and presenting delailed organization and

task description will be prepared.

A19 Preparation of specifications

Based on the final design of the Project and on technical specifications prepared for
bidding, detailed specifications will be prepared as fulure contractual obligations of the
contractors. Procedures for spoil stabilization, sedimentation ponds, water treatment,
sanitation etc will be part of this important document. [t will include also the basis for
fines to be applied to the contractor in case on non respect of the obligations or in case
of accidental spill in the river,

A20 Coordination, reporting and bresentation

The several activities to be undertaken during this period by several consultants need a
strong coordination to come under common and coherent objectives. This must also
be reflected in the reporling. Coordination meetings must be organized with several -

Lao Agencies as some aspecls (A15, A16) will have large overlapping with

Government policy matters. A Final EIA Report will be prepared in full accordance with
environmental requirements of major Funding Agency which may be approached for
supporting the Project |mplementauon

ORGANIZATION OF ENVIRONMENTAL MANAGEMENT
UNIT

The activities related to this aspect have to be carried out during the year which
precedes the start of the construction.

B1 Constitution of the EMU

The EMU must be created under thé authority of STENO and the Executing Agency.
STENO will also be the coordinating body to create with concerned Ministries the
Advisory Committee. In close coordination with Advisory Committee members, STENO
will identify the 4 Agencies representatives who will jom the EMU for a 7 years period
(5 years construction plus 2 first years of operatlon)

B2 Capacity building

Capacily building for the EMU is anticipated OVér a'period of one year. It will consist in
a Technical Assistance to the members by Consultants representatives of the major
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4.3

fields concern. There should be one consultant per technical field (Aquatic and
fisheries, Forestry and biomass, Land use, Public health) plus one consultant for
training in project management {financial, scheduling and contract management will
probably be the most required aspects).

B3 Preparation of a detailed working program for the EMU

The consultants in charge of capacity building will prepare a detailed working program
for the EMU including detailed monitoring and reporling procedures, guidelines and
schedules.

B4 Appointment of the Panel of Experts (POE)

STENO will identify and propose for approval by the Advisory Committee two
independent experls for the whole duration of the Project construction.

One of tﬁe first task of this panel will be a review and adjustment of the EMU working
program prepared under measure B3.

MEASURES DURING CONSTRUCTION PHASE

C1 Provide budget for EMU

This will include salary, supporting staff (sécr‘e!éry, driver), office, transport facilities,
operating expenses. Budget will be managed by the EM under the supervision of the
Executing Agency and with annual audit from the Advisory Committee.

C2 . Provide budget for POE

Budget is managed by STENO. It is based on a mission every 6 mon(hs of the POE.

C3 : Momtormg of Contractor constructton sites

ThIS measure is under the direct responsibility of the EM and the Enwronmenta!
Advisor. Weekly visits of site with coordination meeting with EO. Major aspects will
probably concern land use, water supply and sanitation in camps, lodging facilities for
workers, safety on sites, public safety along access roads, respect of all environmental

obligations as detailed during méasure A19 and attached to contract.

Cc4 Provision for compensation if accidental spill

In case an accidental spill occur at construction sites, with detrimental effects
downstream for the population, a compensation will be released to the villagers. A
provisional fund must be made available for rapid compensation of the affected .
villagers. This amount will be then collected back from the Contractor responsible, and
in accordance with procedures detailed during measure A19. This prowsuon may not
be used during the duratnon of the project

JICA NAM NGIEP-| HEPP .43 February 2000



PRELIMINARY ENVIRONMENTAL MANAGEMENT PLAN 3 Main Text

C5 Provision for independent arbitration

In case an accidental event requires the need for an independent investigation audit
and arbitration, a provisional budget must be made available for rapid intervention.
This amount will be then collected back from the Conftractor responsible, and in
accordance with procedures detailed during measure A19. This provision may not be
used during the duration of the project

C6 Monitoring of fisheries in reservoir area villages and downstream
villages

Subsistence fisheries will be monitored every 6 months (once in dry season and once
in wet season) In al! villages of the reservoir area and of the downstream Nam Ngiep
River during the 5 years of the construction. This will provide the baseline for the
evaluation of the compensation for fisheries loss and to establish a minimum target
when preparing the fisheries intensification program. The work will be subcontracted to
the Fishery Department of the MOAF.

c7 Construction of water supply for downstream villages

This measure is subcontracted to a contractor and must be completed before filling
phase for all downstream villages located along the Nam Ngiep River.

C8 . Water quality monitoring

Water quality monitoring will be carried out on a monthly basis during the 5 years of
construction, under the supervision of the EMU aquaiic and fisheries specialist.
Sampling and analysis may be possibly carried out by the Vientiane Water Laboratory.

The budget includes activities related to occasional control in the river downstream of
construction sites of sediments level, pH in water released from concrete mixing plants,
hydrocarbons, or pathogens from sanitation systems.

The budgst includes also a provision for a short annual technical assistance of a water
quality Consultant for the interpretation of results and re-adjustment of program if
required (sampling station, parameters).

(03] Study for the rehabllitation of construction sites

The study will be carried out by a Consultant to define exactly the requirements for
rehabilitation by the Contractor of quarries, spoil or borrow areas at the end of the
construction phase. The study wili include a comprehensive inventory of all sites
disturbed during the construction process with specifications for rehabilitation for each
site. :

C10  Preparation of specifications for logging and c-learing
This will be prepared by a Consultant togéther with tender documents for iogging and

clearing, based on the logging and clearing plan (A14). Budget will include
participation of the consultant to tender evaluation. - :
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4.4

C11 Technlcal Assistance to EMU for supervision of clearing and logging

A specialized consultant-should be appointed for monitoring the togging and clearing
activities, to ensure that program is implemented in accordance with schedule, that no
logging or clearing occurs outside the reservoir, that proposed buffer zones are
respecled. '

Cc12 Clearing of the reservoir

The operation will be carried out by one or several contractors, and based on the
extensive use of local workforce.

Cc13 Preparation of watershed management plan

Following findings and recommendations from the preliminary study on the subject
{A16), a detailed plan will be prepared during construction phase. The Project supports
the detailed study cost, but further long term development program will be supported at
Government level by concemed Ministries. Only aspects related to Project protection
{like reforestation of selected eroded areas) may be eventually supported by the
Project. The Plan will provide to key development agencies in Laos a framework for
comprehensive and sustainable development.

C14 Study for creation of wildlife conservation areas

Based on results of detailed wildlife investigations, a study to assess oppbrtunily and

~ cost for creation of protected area within the Nam Ngiep catchment will be prepared.

C15 Provide budget for land acquisition

The budget is established on the results of the land use observation along access road
and transmission line during the EIA stage (A10). Budget to secure includes estimated
compensation to pay to owners plus 50% of cost for a team to follow construction
works and implement compensation. Compensation for access road must be available
at the early months of Project construction. Compensation for Transmission Line will
be required years 4 and 5 of the construction phase.

MEASURES DURING FILLING PHASE

D1 Provide Environméntal budget

Operation budget is provided to EMU as during construction p'harse.

" D2 Water quality monitoring

Water quality monitoring will be carried out on a monthly basis during the filling phase,
under the supervision of the EMU aquatic and fisheries specialist. Sampling and

* analysis may be possibly carried out by the Vientiane Water Laboratory.
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The budget includes activities related to occasional control in the river downstream of
construction sites of sediments level, pH in water released from concrele mixing plants,
hydrocarbons, or pathogens from sanitalion systems.

The budget includes also a provision for a short annual technical assistance of a water
quality Consultant for the interpretation of results and re-adjustment of program if
required (sampling stalion, parameters).

D3 Specific monitoring of water quality

A special program for sampling and analysis is proposed during the filling period in
order to follow as precisely as possible the evolution of water quality. Dissolved
oxygen, nutrients (N,P), iron, pH, DBC5, DCO will be the main parameters to be
followed on a weekly basis.

D4 . Monitoring of downstréam fisheries

Subsistence fisheries will be monitored every 6 months (once in dry season and once
in wet season) in all villages of the downstream Nam Ngiep River during the filling
phase. This will provide some information on the decline of river fish and catches and
a basis for compensation estimate. The work will continue to be subcontracted to the
Fishery Depariment of the MOAF.

D5 Animal rescue plan énd management of filling event

This is an important task to be sub contracted to a local consuitant. The measure will
include the following aspects:

o Out-migration from inundation zone to be encduraged prior to filling by permitting
hunting and allowing other uses of the area such as labor camps, quarrying etc.

¢ Rescue of stranded & trapped animals from artificial refuges and natural tempdrary
istands using frequent fast boat patrols during periods of rapid filling

¢ The establishment of a scientific program to document and manage the results and
produicts of the rescue program

-+ Removal to a suitable disposal site of ﬂoating carcasses

s Monitoring and intervention as necessary for public health & crop pest
consequences of the reservoir's creation

D6 Removal of ﬂoating trunks

To be subcontracted to a contractor, equipped with boats. Remunération may be
established on a result basis, for example the number of m3 of logs and branches
transported on the landing grounds.
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4.5

MEASURES DURING PROJECT OPERATION (YEARS 1
TO 5)

E1 Provide EMU operation budget

EMU will operate for one year after impoundment. After, a simplified structure,
integrated into the operating team of the project will mainly follow up water quality and
fisheries aspects.

E2 Water quality monitoring

Same as usual, but including 2 statiens in the reservoir and 2 stations downstream.
Parameters related to organic matter and nutrients will be added to the original
parameter list after 2 years, when measure E2 stops. Measurement of DO at various
depth in the reservoir just upstream of the dam will be also included in order to assess
depth of the thermocline. .

E3 Specific monitoring of released water quality downstream

The special program for water sampling and analysis initiated during the filling period
(D3) will continue during the first 2 years of the project operation. Dissolved oxygen,
nutrients (N,P), iron, pH, DBOS5, DCO will be the main parameters to be followed.

E4 Management of filling event

The management of filling event W|II end 1 year after filling. Addltlonal animal rescue

and follow up of results from previous year.
ES Evaluation of loss of river banks gardens

Loss will be actually observed along downstream Nam Ngiep River after one year of
operation. Compensation will be evaluated for each concerned villager.

E6 Provision for comﬁensation of river bank gardens

A provision must be secured by the Pro;ect to pay justified compensation for the loss of
river bank gardens.

E7  Downstream fisheries monitoring

In paralle] with the implementation of the fishery intensification program, the monitoring
of subsistence fishery will continue. The objective is to take opportunity of the Project
to provide information on the evolution of subsistence fisheries after impoundment and
comparison with onglna! situation. Information will be useful for further hydro electric
projects. '

E8 Develdpment of irrigatioh downstream

The Project supported the studies. The development of irrigation downstream, if
justified, will be the responsibility of the MOAF, with its own budget.
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4.6

E9 Contribution to Conservation Trust Fund

Depending on decision on that matter, the Project may have an annual contribution to a
conservation trust fund in Lao PDR. This contribution may be a fixed amount or a
percentage of benefits from electrical production of Nam Ngiep.

E10 Implementation of a watershed management plan
The watershed management plan goes far beyond the project role and interests. The

Project may participate in financing some activities, at least those directly related to
project interest (as erosion control for example).

MEASURES DURING PROJECT OPERATION (YEARS 6
TO 50)

F1 Water quality monitoring

Activity will continue as a part of project operation budgel.

" F2 Contribution to Conservation Trust Fund

Depending on decision on that matter, the Project may have an annual contribution to a
conservation trust fund in Lao PDR. This contribution may be a fixed amount or a

~ percentage of benefits from electrical production of Nam Ngiep.

F3 Implementation of a watershed management plan

The watershed management plan goes far beyond the project rolé and interests. The
Project may participate in financing some activities, at least those directly related to
project interest (as erosion control for example). ,

F4 Implementation of commercial fisheries in the reservoir

This activity is under the authority of the Fishery Department and probably under a
bilateral or multilateral funding. This activity can reasonably start only after 2 to 6 years
of reservoir operation, the duration anticipated to be necessary before the reservoir
reaches stable conditions (2 years for FSL320, 6 years for FSL360). '

F5 Implementation of fish culture in the resérvoir

“This activ-ity is also under the éuthority of the Fishery Department and probably under a

bilateral or multilatéral funding. This activily can reasonably start only after 2 to 6 years
of reservoir operation, the duration anticipated to be necessary before the reservoir
reaches stable conditions (2 years for FSL320, 6 years for FSL360).
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5.- MITIGATION AND MONITORING COSTS

The following table provides a summary of proposed environmental measures with cost
estimate. These values will be probably subject to changes during the next stage of
the EIA study.
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Table 5.1 Enwronmental Mlltg_auon Studles and Measures (/2
. . ‘ Total Tolal-
) : . Duraho L
. R ‘ Umt Cost| Costof | Costof
Ho _ Environmantal Meastres Respcn_slb_la Execusung nof | Eotimate | Period | Period
_ Organism | Organism | Adivity | “y;cc) (Us$) (Us$)
1 o _ - : 5 A {years) | * - FSL360 | FSL320
Completion of EIA Study to laternational HPO!
A Standards JICAGOL Consultant 2
Al Monitoring of fisheries JICAVHPO | Dept. Fishery 2 15.000 30.000 30,000
A2 Aguatic Ecology surveys JICA/HPO Consulling_ 2 60,000 60,000 60,000
A3 Study on intensification of fisheries in reservolr area | yoanion Consulling 3 60,000 60,000 60,000
and in downslream villages
Ad Waler guality monitoring JICAHPG Consulting 2 25,000 50,000 50,000
A5 Walef qualily forecasi study (ressivolr modeling) JICA/HPO Consulting 1 60,000 60,000 60,000
Ab Study of sedimentaticn and backwater effecls JICAHPO Consuiting 1 100,000 | 50,000 | 100,000
AT Study and design of water re-aeration strucures JICAHPO Consulting 1 50,000 50,000 50,000
A8 Study for oplimization of diparian release JICA/HPO Consulting 1 20,000 20,000 20,000
A9 Study for Downstream villages water supply JCA/HPO Consulting - 1 50,000 50,000 50,000
Land use study based on new &erial photos for "
Al0 resemvolr, access road and TL JICA/HPO Gonsuiting 1 60,000 60,000 50,000
Land use study of village gardens along river banks !
Al in downslream area JICA/HPO Consulting 1 20,000 20,000 20,000
AR2 S!udy on wildiife and biodiversity with preparation of JICAHPO Consulting 1 80,000 80,000 80,000
a rescue plan
A13 | Suvey of reservoir imber and vegetation biomass |  JICAHPO ngﬁ:g;‘g 2 | 150,000 | 150,000 | 110,000
Ald Preparation of a logging and clearing ptan JICA/HPO Consulling A 50,000 50,000 46,000
Strategic study for biodiversity compensation and CPAWM,
A5 suppor (participation to trust fund?) JICAHPO Consuftin: i 20,000 20,000 20.000
AlG Preliminary watershed management plan JCAHPO Consuiting 1 10,000 10,000 10,000
A7 EIA for resetifement sites (Provisional budget) JICA/HPO JICA/HPO 1 100,000 | 100,000 70,060
Preparation of detailed Environmental Management . R ;
Al and Monitoring Pian JICAMHPO Consulting 60.0007 60,000 60,000
A19 | Cooidination, reporting, presentation JICATHPO Consulting_ - 60,000 60,000 60.000
] SUB TOTAL A 1,040,000 1,006,000
Organization of the Environmental Management
B | unit {EMU) and Committee GOUDEV |  STENO
A STENO/
BY Constitution of EMU GOL/DEV HPO/EDL 05 80,000 80,000 80,000
Capacity building of EMU (1 year Technical EMU/ y
B2 Assistance) and Creation of Committee STENO/DEV Coansulting 1 300,000 | 300,000 | 300,000
. - . STENO/ IAcluded
B3 Preparation of detailed working program for EMU GOUDEV Consulting 0.5 in previous - -
B4 Appointment of Independent Paniel of Expers {2) GOL/DEV STENO - - - . -
BS Preparation of detailed envir. spec. for Contradtors JCAHPO Consulting - 30,000 30,000 30,000
SUB TOTAL B : 410,000 | 410,000
C | Measures during Construction Phase GOL/DEV EMU 5 :
C1 Provide operaling budgel for EMU GOUDEV STENO 5 180,000 | 900,000 | 900,000
c2 Appointment of Independent Panel of Experts (2) GOUDEV £EMU - 60,000/yr | 300, 000 3090.000
; Monitoring of contraclor's construction sites and . EMU
C3 camps GOUDEV EMU 5 operation - -
Provision for compensation for accidental spill or When |{teimb.by ;
C4 downstream potlution STENO - EMU justified konlractor) 100,000 | 100,000
Provision for independent investigation audat and . . When [{reimb.by ; -
C5 arbitration of impact event if required EMU Consuting justified kontractor} 20.000 20.000
Cé Moniloring of fisheries in reservoir & D/S villages EMU Fishery Dept. 5 15,000 75,000 75,000
Construction of water supply facilities for ;
C7T | downstrieam villages last 1-2 years of Construction EMU Contractor 1-2 | 250,000 | 250,000 | 250,000
c8 | Water quality monitoring (inct. tech. assistance) EMU pentane, | 5 | 25000 | 125000 | 125000
Study for detailed rehabifitation of quarries, borrow o
c9 and spoil banks EMU Consulting 1 -30,000 30,000 30,000
Preparation of specifications for logging and STENO EMU " A
G0 clearing tendet documents, evaluation of tenders Forest Depl. Consvtting 05 20,000 20,000 20,000
Technical Assistance to EMU for supervision ard Consulting ; i
on monitoring of logging ard cléaring EMU D. Forestry 200,000 | 200,000 | 150,000
Ci2 Clearing of reservoir EMU Contractor 5500,000 |5,800.000 |3,000,000
Preparation of a delailed watershed devélopment STENO : . ; A
C13 and management plan CPAWM Consulting 100,000 | 100,000 | 100,000
Ci4 | Sludy for creation of wildlde reserve STENO ¢ oﬁg}f‘fin q 1 50,000 | 50,000 | 50.000
G156 | Budget for land acqui.8compens. along Afroad & TiL] STENO/DEV EMU i 110,000 | 110,000 | 110,000
SUB TOTAL C - 18,080,000 [5,230,000
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Table 5.2 Environmental Mitigation Studies and Measures (2/2)
: : : L - . Total cost | Total cost
o : - . Duration of | Unit cost ! .
- ; ] Responsible | Execuling |- i N ofperiod | of period
.Np . Enwro_nmenlal Mgasu_res _ organism organism ezcg:-g) e?{;rgg)le (Us$) ~ @Uss)
-] S 1 Y : FSL360 | FSL320
D | Measures during filling phase STENO EMU 1
21 Provide operation budget for EMU 1 180,000 180,000 180,000
D2 | Water quality monitoring £MU xgg:f‘gew 1 12,000 | 12,000 12,000
D3 | Specific monitoring of released water quality STENO | oﬁf‘u‘;’ﬁ " 1 12,000 | 12000 | 12.000
D4 | Monitoring of downstream fisheries EMU Fgg’;"y 1 15000 | 15000 | 15000
Implementation of the animal rescue plan and Consulling. o
D5 management of the filling event (2 years) EMU Contraclor 1" year 180,000 180,000 130,000
Removal of floaling trunks and branches und
D6 release on ground landings EMU Contractor 1 200,000 1 200,000 150,000
D7 Implementation of the fisheries intensification MOAF Fish.Dept. . Not . .
program in downstream villages Conlractor project
$UB TOYTALD 599,000 492,000
E | Measurés during operation phass {year 1-5) STENO EMU 1.5 Years
Etl Provide éperation budget for EMU GOL/DEV 1 180,000 180,000 180,000
£2 | Water quality monitoring EMU L‘gg:::‘lgfy 5 18,000 | 90000 | 90,000
E3 Specific monitoring of teleased waler quality STENO c oﬁgﬁfm g 2 12,000 24,000 24,000
g4 | Management of the filling event (2 years) EMu | SOMSUKNO | gvyear | 70000 | 70000 | 40,000
: Evaluation of Compensation for loss of river bank EMU
E5 gardens and existing imgation facilities STENO EMU ! budget B )
Provision for Compensation for foss of river bank 50,000 .
i gardens and exisling irrigation facilities STENO EMU {ptovision} 50,000 50,000
E7 Monitoring of déwnstream fisheries EMU Fish. Dept. 5 15,000 75,000 75,000
S lirig. Dept. Not . .
ES Development of irrigation in the downstream area MOAF Contractor - project
Compensale for lost biodiversity by annual EDL or
€9 contribution to environmental trust fund ? GOL DEV 5 ? 7 ?
Implementation of watershed managemeént plan EOL or
E10 {for aspects retated to Project) GOL DEV o ? 7 ?
SUB TOTAL E 489,000 459,000
F | Measures during dperation-phase {year 6-50) STENO EMU Y:g?
Fi | Water quality monitoring EMU Ifg;g};atgfy 5 12,000 | 60000 | 60,000
Compensate for los! bicdiversity by annual EDL oy
F2 contribution to environmental trust fund ? GoL DEV 457 ?
F3 Implementation of watershed managément plan GOL MOAF 20 ? ?
Implementation of commercial fisheries program in Not . _
F4 the resenvoir GOL/DEV MOAF 5 proiect
: MOAF, Not
F5 Implementation of fish culture in the reservoir GOUDEV Private 5 h - -
Sed. project
SUB TOTAL F 60,000 60,000
GRAND TOTAL (A to F) 10,678,000 7,664,000

Note: DEV= Developer, EMU= Environmental management Unit, GOL= Government of Laos
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6. IMPLEMENTATION SCHEDULE OF
MEASURES

Implementation schedule for the proposed measures is presented in following table 6.1.
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