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INTRODUCTION 

Volume III of the ESMMP-CP, 2016 contains 19 Thematic Sub-Plans. The Thematic Sub-Plans deal with 
management and monitoring measures that apply across the various construction sites, and they are 
as the name implies divided into themes corresponding to key management and monitoring 
requirements. 

SUB-PLANS for ESMMP-CP of Nam Ngiep 1 Hydropower Project 

The Sub-Plans set out the requirements for implementation of environmental management and 
monitoring measures during the construction phase aiming at where feasible preventing 
environmental impacts and otherwise minimizing environmental impact of the Project in compliance 
with applicable laws and regulations and the environmental obligations set forth in the Concession 
Agreement between Nam Ngiep 1 Power Company and the Government of Lao PDR. 

SP01:  Erosion and Sediment Control 

SP02:  Water Quality Management and Monitoring 

SP03:  Emission and Dust Control 

SP04:  Noise and Vibration 

SP05:  Waste Management 

SP06:  Hazardous Material Management 

SP07:  Vegetation Clearing 

SP08:  Decommissioning and Rehabilitation 

SP09:   Biodiversity Management  

SP10:  Spoil Disposal  

SP11:  Quarry and Construction Layout  

SP12:  Unexploded Ordnance (UXO) Survey and Disposal  

SP13:  Construction of WorkŜǊǎΩ Camps  

SP14:  Traffic and Access  

SP15:  Training and Awareness  

SP16:  Project Personnel Health Programme  

SP17:  Emergency Preparedness and Response 

SP18:  Physical Cultural Resources  

SP19: Environmental Flows 

SP20: Fisheries Monitoring Programme 
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SP01: Erosion and Sediment Control 

¶ Design specifications for erosion and sediment control 

¶ Site Preparation 

¶ Erosion Control Measures 
o Site Disturbance 
o Sensitive Erosion Areas 
o Erosion Control  

¶ Sediment Control 

¶ Drainage 

¶ Stockpile management measures  
o General  
o Topsoil Management  

¶ Works in and near watercourse  

¶ Maintenance and inspection of erosion and sediment controls  

¶ Site stabilisation  
¶ Supervision and Remedial Action  
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No. Description of Measure Monitoring Location Timing/Frequency 

Design specifications for erosion and sediment control    

SP01.1  Retention and preservation of existing vegetation along watercourses 
will be maximized to reduce flow velocities and act as a sediment 
filter. 

Visual site inspection Construction sites Routine 

Site Preparation    

SP01.2  Erosion and Sediment Control Design Plans will be prepared prior to 

the commencement of works for each construction site to provide 

site-specific design details on: 

i. Erosion and sediment controls (to be implemented on-site 

in accordance with the requirements of this sub-plan. 

ii. Water quality monitoring points in accordance with the 

requirements of SP02 (as required). 

An Erosion and Sediment Control Plan will be included in the Site 

Specific Environmental Management and Monitoring Plan (SS-

ESMMP) prepared for each construction site. 

NNP1PC conducts design review 

prior to commencement of the site 

specific construction works 

- Upon receipt of Detailed 

Work Plans (DWP) and Site 

Specific ESMMPs (SS-

ESMMPs) prepared by the 

Contractor 

SP01.3  Initial erosion and sediment controls shall be installed prior to or as 

early as possible after the commencement of vegetation 

clearance/earthworks. Major control measures such as sediment 

basins shall be surveyed and pegged. The Contractor or its nominated 

sub-contractor shall then seek approval for the major controls from 

NNP1PC prior to constructing each measure. Following approval, the 

measure shall be installed immediately. 

The installed sediment basins shall 

be checked against the approved 

designs. 

Each site to be cleared shall be 

inspected by NNP1PC prior to any 

clearance activities. This officer 

shall approve vegetation clearance 

if the site to be cleared has been 

clearly marked in accordance with 

the Felling Permit and the initial 

erosion and sediment controls 

have been correctly installed. 

Construction sites Weekly during construction 

period and after runoff 

generating storm events. 

SP01.4  Survey and peg all designed drainage works prior to the 
commencement of bulk earthworks. NNP1PC and the Contractor shall 
then jointly inspect all pegged drainage works. Once approval has 

Monitoring will be conducted to 
inspect erosion and sediment 
control facilities and ensure proper 

Construction sites Weekly during construction 
period and after runoff 
generating storm events. 
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No. Description of Measure Monitoring Location Timing/Frequency 

been granted by NNP1PC, the Contractor shall install site drains prior 
to, during or immediately following earthworks to minimise the 
erosion hazard. 

function/ protection, with 
maintenance/repair measures 
implemented as necessary. 

SP01.5  All staff involved in earthworks shall be walked through the layout of 
control measures on site to familiarize themselves with the 
functioning of controls and to avoid the removal of or damage to 
these measures. 

 

Monitoring will be conducted to 
inspect erosion and sediment 
control facilities and ensure proper 
function/ protection, with 
maintenance/repair measures 
implemented as necessary. 

Construction sites Weekly during construction 
period and after run-off 
generating storm events. 

SP01.6  Each site to be cleared shall be inspected by the NNP1PC or NNP1PC 
Environmental Compliance Officer prior to any clearance activities. 
NNP1PC shall approve vegetation clearance if the site to be cleared 
has been clearly marked in accordance with the ESMMP-CP and 
Government regulations and the initial erosion and sediment controls 
have been correctly installed. 

Inspection of site to verify 
demarcation of clearing area and 
implementation of erosion and 
sediment controls.  

All clearing sites.  Once for each site, prior to 
clearing commencing.  

Erosion Control Measures    

Site Disturbance    

SP01.7  The extent of areas to be cleared will be minimized as far as deemed 
practical and the use of existing cleared areas will be maximized. 

Visual site inspection Construction sites Routine 

SP01.8  Areas within the construction areas not required to be disturbed by 
construction activities will be maintained in their existing condition or 
equivalent to status quo ante. 

Visual site inspection Construction sites Routine 

SP01.9  Progressively clear vegetation / excavate / disturb the site in a 
controlled manner, minimizing the area of disturbance until that part 
of the site is required for construction or ancillary purposes. 

Visual site inspection Construction sites Routine 

SP01.10  Undertake earthworks strictly within marked areas, avoiding soil 
disturbance beyond these areas. 

Visual site inspection Construction sites Routine 

SP01.11  Strictly control access to and from the site via entry and exit points. Visual site inspection Construction sites Routine 

SP01.12  Clearing of sites will be undertaken in the same sequence as the 
initiation of construction sites in order to minimize disturbances. 

Visual site inspection Construction sites Routine 
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No. Description of Measure Monitoring Location Timing/Frequency 

Sensitive Erosion Areas    

SP01.13  Ψ{ŜƴǎƛǘƛǾŜ ŜǊƻǎƛƻƴ ŀǊŜŀǎΩ ŀǊŜ ŘŜŦƛƴŜŘ ŀǎ ŦƻƭƭƻǿǎΥ 

i. Areas with slopes > 30%. 
ii. Areas within 30 m of a bank of a natural watercourse. 
iii. Cut and fill slopes in areas of slope instability or erodible 

geology. 

- - - 

SP01.14  The location of works in sensitive erosion areas will be avoided where 
possible. 

Checked as part of the design 
review of the Detailed Work Plans 
and SS-ESMMPs 

Construction sites Routine 

SP01.15  Where possible, works in sensitive erosion areas will be restricted to 
the dry season. 

Checked as part of the design 
review of Detailed Work Plans and 
SS-ESMMPs 

Visual site inspection 

Construction sites Routine 

Erosion Control    

SP01.16  Erosion control measures shall be progressively installed and 
modified as each construction site is developed, adapting the controls 
to the changing site features and activities. 

Visual site inspection Construction sites Routine 

SP01.17  Suitable soil erosion control measures (e.g., provision of cofferdam 
and related structures to redirect flows around construction areas, 
use of silt curtains, silt fences, fibre rolls, etc.) shall be implemented 
prior to excavation of the bridge pier foundation and construction 
activities at waterways to minimize the influx of sediment into 
surface water. 

Visual site inspection Construction sites Routine 

Sediment Control    

SP01.18  Sedimentation controls will be implemented in the form of 

sedimentation traps and basins, and silt fences or similar where 

appropriate, depending upon the size of the disturbed area and 

upslope catchment area, and other physical and environmental 

constraints. 

Visual site inspection  Construction sites Routine 
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No. Description of Measure Monitoring Location Timing/Frequency 

Discharged water from drilling or excavation shall not be allowed to 

discharge directly into natural water source. A sediment/settling 

basin shall be designed, installed and maintained with good efficiency 

to remove suspended solid from water prior to discharging into 

natural watercourses. This will be routine inspected by Environmental 

Officer (with more frequency if there such works in rainy season). 

Where the natural settling rate is too slow a flocculant will be added 

to accelerate the settling of suspended material in the sediment 

pond. 

SP01.19  Sediment/settling basin volume shall be designed based on 

catchment area, estimated storm discharge (1.5-year return period), 

sediment particle size, etc. 

Visual site inspection  Sediment basins Routine 

SP01.20  Release of discharge will only occur after monitoring of installation in 

accordance with approved design as required to meet the 

requirements of SP02. 

Visual site inspection  Construction sites Routine 

SP01.21  Sediment controls shall be installed across construction sites based 

on the principle of dividing the catchment into manageable areas 

(rather than providing a single trap at the bottom of the site that may 

fail). 

Visual site inspection  Construction sites Weekly during construction 

period and after runoff 

generating storm events. 

SP01.22  Sediment fences and traps with adequate capacity shall be provided 

at each construction site, material storage area, camp site, etc. 

Visual site inspection  Construction sites Weekly during construction 

period and after runoff 

generating storm events. 

SP01.23  Sediment / settling basins shall be fitted with a runoff overflow pipe 

that either discharges into a secondary basin or to a watercourse. 

Visual site inspection Construction sites Weekly during construction 

period and after runoff 

generating storm events. 

SP01.24  Sediment shall be disposed of without creating a safety or erosion 

hazard, or degrading land (e.g. disposal on agricultural land will not 

be permitted). 

Visual site inspection Construction sites Weekly during construction 

period and after runoff 

generating storm events. 
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No. Description of Measure Monitoring Location Timing/Frequency 

SP01.25  Avoid or minimize grading during the rainy season to the maximum 

extent feasible, particularly in areas of steep topography/or adjacent 

to water courses. 

Visual site inspection Construction sites Weekly during construction 

period and after runoff 

generating storm events. 

SP01.26  Implement phased grading schedule to limit the area subject to 

erosion at any given time to maximum extent feasible. 

Visual site inspection Construction sites Weekly during construction 

period and after runoff 

generating storm events. 

Drainage    

SP01.27  The site erosion hazard shall be minimized with the installation of 
adequate permanent and temporary drainage: 

i. Catch drains (spoon drains or banks) installed above 
disturbed areas to prevent runoff entering the site. 

ii. Permanent drains installed as soon as possible; 
iii. Existing stable drainage lines used for trunk drains where 

possible; 
iv. Flow velocities in unlined drains kept low to prevent 

scouring; and 
v. Temporary drains (earth spoon drains or banks) installed 

across large construction sites to reduce overland runoff 
distances/ volumes/ velocities. 

Visual site inspection Construction sites Routine 

SP01.28  In case construction works cause obstruction of watercourses, such 
obstruction shall be immediately cleared to restore channel flow. 

Visual site inspection Construction sites Routine 

Stockpile management measures    

General    

SP01.29  Erodible construction material (soil, sand, etc.) shall be stockpiled: 

i. On relatively flat and flood-free areas; 
ii. At least 20 m from drainage lines and rivers where 

topographical conditions allow; 
iii. On sites already devoid of trees and at least 10 m away 

from retained vegetation; and 
iv. Not directly upslope of houses and other structures. 

Visual site inspection Construction sites Routine 



Nam Ngiep 1 Hydropower Project                       ESMMP-CP 2017 Volume III Thematic Sub-Plans 

                                     Final 30 May 2017 
  

Document No. NNP1-C-J0602-RP-001-A                                                         Page 8  

No. Description of Measure Monitoring Location Timing/Frequency 

SP01.30  Stockpiling on privately used land shall only occur if written 
permission has been obtained from the land user and NNP1PC has 
approved the site. 

Visual site inspection Construction sites Routine 

SP01.31  The Contractor shall seek approval from NNP1PC to use any proposed 
stockpile sites prior to commencing stockpiling. NNP1PC shall inspect 
and approve all correctly located sites. NNP1PC shall inspect and 
approve all correctly located sites. 

Visual site inspection Construction sites Routine 

SP01.32  Long term spoil placement sites will be managed in accordance with 
the requirements of SP10. 

- - - 

Topsoil Management    

SP01.33  All topsoil shall be stripped off construction areas and ancillary sites 
and stockpiled for later reuse for site rehabilitation. 

Visual site inspection Construction sites Routine 

SP01.34  Topsoil shall be stockpiled separately from other materials in flood-
free areas at least 20 m where practicable from drainage lines and 
rivers. 

Visual site inspection Construction sites Routine 

SP01.35  Topsoil stockpiles that are retained through the rainy season shall be 
treated by appropriate seasonal measures to minimize the erosion 
hazard (e.g. seeding with a cover crop or covered with a fortnight of 
stockpile formation or compaction of slope with backhoe bucket). 

Visual site inspection Construction sites Routine 

SP01.36  Temporary topsoil stockpiles will be developed in accordance with 
the following: 

i. Stockpiles will be constructed with smooth slopes, 
compacted using backhoe bucket. The creation of stockpiles 
with steep, smooth slopes minimized the area required for 
construction. 

ii. Topsoil shall be stockpiled separately from other materials 
in flood-free areas at least 20 m from drainage lines and 
rivers where topographic conditions allow. 

iii. Stockpiles will be deeply ripped to provide for moisture 
retention and re-growth. 

Visual site inspection Construction sites Routine 
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No. Description of Measure Monitoring Location Timing/Frequency 

iv. Stockpiles will be constructed and stabilized, including 
provision of drainage and erosion control measures. 

v. The height of stockpile with a berm will be determined 
appropriately by the locations occupied. 

vi. In windy conditions, watering of stockpiles will be carried 
out if excessive dust generation is evident. 

vii. Diversion banks will be constructed uphill of stockpiles 
where there is a potential for run-on to erode the stockpile. 

viii. Appropriate measures will be installed in between the 
stream and the stockpile to control runoff where necessary. 

Works in and near watercourses    

SP01.37  If in-stream diversion is required for any diversion infrastructure must 
be made of suitable materials that will not contribute to turbidity or 
salinity. 

NNP1PC to verify Watercourses Routine (at least once for 
each construction event in 
or near a watercourse) 

SP01.38  At watercourse crossings, machinery will operate from the 

streambank wherever possible, not within the stream channel, 

creating minimal streambed and bank disturbance. If disturbance 

occurs to the streambed or banks they shall be stabilised as soon as 

possible. 

NNP1PC to verify Watercourses Routine (at least once for 

each construction event in 

or near a watercourse) 

SP01.39  If vegetation clearing is required on streambanks, cut vegetation near 

or at ground level to leave root mass in the ground. This helps to 

reinforce soil stability and reduce erosion. 

NNP1PC to verify Watercourses Routine (at least once for 

each construction event in 

or near a watercourse) 

SP01.40  For areas in direct runoff path sediment and erosion control devices 

will be installed and maintained until vegetation replanting can occur 

to stabilise disturbed surfaces. 

NNP1PC to verify  Watercourses Routine  

Maintenance and inspection of erosion and sediment controls    

SP01.41  Sediment collection devices will be built prior to the commencement 

of any construction works which may cause soil disturbance at the 

Visual site inspection  Construction sites  Contractor to monitor daily 

during the wet season and 
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site, and will be maintained until the completion of the activity and 

site stabilisation. 

weekly during the dry 

season. 

SP01.42  Sediment collection devices (including sediment basins, silt trap 

fences or similar) will be cleaned out when 60% of capacity is filled. 

Visual site inspection  Construction sites Routine 

SP01.43  At least one month prior to the anticipated commencement of the 

rainy season, a review of the effectiveness and adequacy of the 

existing erosion and sediment controls will be made and any 

necessary modification and/or augmentation of controls carried out. 

NNP1PC to verify and review - Once prior to the rainy 

season 

Site Stabilisation    

SP01.44  All saved topsoil shall be used for site re-vegetation. Topsoil shall be 
spread over final land-formed areas prior to seeding/planting. 

Visual site inspection  Construction sites Routine 

SP01.45  All disturbed areas shall be rehabilitated as soon as possible following 
the completion of construction activities on that site. The Contractor 
shall seek permission from NNP1PC to commence site rehabilitation. 

Visual site inspection  Construction sites Once per site at completion 
of construction.  

SP01.46  Use appropriate erosion control and stabilizing measures such as re-
vegetation on most disturbed areas, and more specialized control 
measures on sites with a high erosion hazard such as river banks (e.g. 
geotextile mat, natural fiber matting, soil binders that are not toxic to 
the environment, or vegetation measures/temporary landscaping in 
disturbed areas and on graded slopes. 

Visual site inspection  Construction sites Routine 

SP01.47  Construction works (for bridges, culverts, drainage, etc.) on or near 
watercourse shall not cause obstruction of channel flow. Slopes along 
the channel shall be stabilized and dumping of soil, rocks, 
construction materials and debris onto watercourses shall be 
prohibited. 

Visual site inspection  Construction sites Weekly during construction 
period and after run-off 
generating storm events. 

Supervision and Remedial Action    
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No. Description of Measure Monitoring Location Timing/Frequency 

SP01.48  NNP1PC will inspect clearance activities at each site on a regular 
basis, advising the Contractor or its nominated sub-contractor of any 
non-conformances against the approved SS-ESMMP and specifying 
any required remedial action. 

Visual site inspection  Construction sites Regularly based on the 
approved SS-ESMMP for 
that specific site 

SP01.49  The Contractor or its nominated sub-contractor shall implement the 
remedial action specified by the NNP1 Environment Officer within the 
time frame advised. 

Visual site inspection  Various Within timeframe required 
by NNP1PC 

SP01.50  NNP1PC shall sign off on site clearance activities only after all 
remedial actions have been implemented by the Contractor or its 
nominated sub-contractor. No other site work will be permitted to 
occur until sign off has occurred. 

Review sign off sheet Various As required 
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SP02:  WATER QUALITY MANAGEMENT AND MONITORING  

1 INTRODUCTION 

This Thematic Sub-Plan (SP02) describes the Water Quality Management and Monitoring measures that apply 
across project components and construction sites. The measures described herein are supplemented by the 
measures in the Component Sub-Plans presented in Volume IV, which deal with the potential impacts specific to 
the individual construction sites or project components. 

The management and monitoring measures are divided into the following Sub-Themes: 

Water Quality Management 

- Pollution Control 

- Sewage 

- Hazardous Materials 

- Hydrology 

Water Quality Monitoring 

- Ambient Surface Water Quality 

- Groundwater Quality 

- Effluents and Discharges 

- Water Supply 
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2 WATER QUALITY MANAGEMENT 

No. Description of Measure Monitoring Location Frequency 

Pollution Control    

SP02.1  Wastewater treatment systems at construction sites: The 

Contractors shall install wastewater treatment systems that: have the 

capacity to treat wastewater to a quality compliant with relevant 

standards; and are appropriate to site conditions. For example 

settling/retention ponds with sufficient specifications/capacity for 

treatment of wastewater (e.g. site run-off, effluents from washing of 

sand and gravels as well as  equipment such as mixer drums, trucks 

and chute, contact storm water, etc.) 

Owner to verify Camps, Main Dam, Re-

Regulation Dam, RCC and 

CVC plants and, workshops 

Bi-weekly 

SP02.2  Sediment settling/retention ponds: The ponds shall be properly 

operated and maintained to deal with the inflows and the quality of 

the water to allow suspended solids to settle and meet the relevant 

effluent standards.  

The Contractor shall specify the design, operation and maintenance 

of settling ponds in the relevant Detailed Work Plans and SS-ESMMPs 

for review and approval by NNP1PC prior to implementation. 

The sediment settling ponds shall be designed, operated and 

maintained in compliance with the following criteria:  

¶ Pond depth 1-2 m 

¶ Length to width ratio between 3:1 and 5:1 

¶ Design the ponds to effectively deal with a 5% Annual 

Exceedance Probability rainfall event 

¶ Design the ponds with a live storage of 70% of the total 

design storage 

¶ Sediments shall be removed when the accumulated 

amount has reached 20% of the design volume of the pond 

¶ If necessary: Use porous baffles or silt fences to spread the 

water flow across the entire cross section of the pond to 

reduce flow velocity and turbulence and thereby increase 

deposition of total solids and in particular increase 

deposition of small size particles 

Owner to verify   At all sites under 
construction and operation. 

Weekly during construction 
period and bi-weekly during 
the operation. 



Nam Ngiep 1 Hydropower Project                                                         ESMMP-CP 2017 Volume III Thematic Sub-Plans 

                                                                                                                       Final 30 May 2017 

Document No. NNP1-C-J0602-RP-001-A                                                                                       Page 14  

No. Description of Measure Monitoring Location Frequency 

If the relevant effluent standards cannot be achieved with passive 
treatment, the use of applicable chemicals shall be considered and 
implemented. 

SP02.3  Grouting-milk, bentonite slurry, bentonite sludge, mud and other 

materials and wastes from drilling will be collected and processed to 

avoid pollution of surface water. Discharge of such materials into 

watercourses shall be prohibited. 

NNP1PC to verify   At all sites under 

construction. 

Weekly during construction 

period. 

SP02.4  Drilling solutions (e.g., grouting-milk, and bentonite slurry) for bridge 

construction, abutment construction, piling, etc. will be processed in 

a closed system, especially for abutments and foundations at the 

riverbed. 

NNP1PC  to verify   At all sites under 

construction. 

Weekly during construction 

period. 

SP02.5  Proper disposal of bentonite containing spoils as fill material in 

appropriate sites shall occur. 

NNP1PC to verify   At all sites under 

construction. 

Weekly during construction 

period. 

SP02.6  Spillage of bentonite mud in agricultural land shall be cleaned 

immediately to prevent caking and hardening. 

NNP1PC to verify   At all sites under 

construction. 

Weekly during construction 

period. 

SP02.7  Water from dewatering of foundation excavation for bridges shall not 
be disposed directly into a water body. It shall be pumped into a 
settling pond or allowed to flow in a grassed swale specifically 
constructed for the Project to separate solids and then into a 
retention pond to allow finer solids to settle. The total suspended 
solids concentration of water when discharged into a water body 
shall comply with applicable standards. 

NNP1PC to verify   At all sites under 
construction. 

Weekly during construction 
period. 

SP02.8  Equipment service and maintenance yards shall be provided with 
impermeable flooring and collection sump. 

NNP1PC to verify   At all sites under 
construction. 

Weekly during construction 
period. 

SP02.9  Restricting paving operations during wet weather and using sediment 
control devices downstream of paving activities. 

NNP1PC to verify   At all sites under 
construction. 

Weekly during construction 
period. 

SP02.10  Implement solid and septic system waste management efforts, such 
as proper location, containment and disposal of construction debris 
and construction worker camp trash (e.g., use of watertight 
dumpsters and weekly trash collection/removal), and appropriate 
location (at least 30 m from drainage courses or other sensitive 
areas) and containment of portable septic systems. Maintain such 
facilities to ensure proper working order. 

NNP1PC to verify   At all sites under 
construction. 

Weekly during construction 
period. 
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No. Description of Measure Monitoring Location Frequency 

Sewage    

SP02.11 S The construction of work camps, offices and construction sites will be 
equipped with adequate temporary sanitary facilities to avoid 
potential discharge both of grey and black wastewaters) to ground or 
nearby surface watercourses. The sewage/black water, the grey 
water (wastewater from the canteens and showers) and surface 
water run-off shall be separated and treated differently. The grey 
water ponds have to be lined with 10-15 cm concrete or HDPE sheets 
to prevent seepage into the ground water. These treatment systems 
include: 

i. Installation of a grease trap for canteen wastewater before 
discharging into the grey water treatment pond 

ii. Septic tanks (closed system) for sewage and black water 
iii. Install a chlorine contact tank (1-2 m3) for treatment of the 

grey water using chlorinisation 

Visual site inspection Camps and construction 
sites 

Weekly during the 
construction and bi-weekly 
during the operation 

SP02.12  

 

The contractors shall provide sanitation facilities/toilets with septic 
tanks with sufficient capacity to handle and treat domestic 
wastewater generated by workers. 

NNP1PC to verify   At all sites under 
construction. 

Weekly during construction 
period. 

Hazardous Materials    

SP02.13  Watertight containers shall be provided in all the equipment 
maintenance shops for waste oil, oily rags, spent oil filters, solvents 
and oily containers. Disposal shall be through authorized waste 
handlers and recyclers, as available. 

NNP1PC to verify   At all sites under 
construction. 

Weekly during construction 
period. 

SP02.14  Whenever feasible, use mobile fuelling/maintenance units for 
construction equipment to avoid/reduce on-site fuel/lubricant 
storage. 

NNP1PC to verify   At all sites under 
construction. 

Weekly during construction 
period. 

SP02.15  Maintain accurate and up-to-date written inventories and labels for 
all stored hazardous materials. 

Contractors and NNP1PC  At all sites under 
construction. 

Monthly during construction 
period. 

SP02.16  Using berms, ditches, and/or impervious lines (or other applicable 
methods) in material storage and vehicle/equipment maintenance 
and fuelling areas to provide containment and prevent discharge in 
the event of a spill, and restricting these uses to areas at least 30 m 
from storm drains and surface waters. 

NNP1PC to verify   At all sites under 
construction. 

B-weekly during construction 
period. 

SP02.17  Place warning signs and required PPE in areas of hazardous material 
use or storage and along drainages and storm drains (or other 

NNP1PC to verify   At all sites under 
construction. 

Bi-weekly during construction 
period. 
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No. Description of Measure Monitoring Location Frequency 

appropriate locations) to avoid inadvertent hazardous material 
disposal. 

SP02.18  Ensure that the Materials Safety Data Sheet (MSDS) are available and 
updated for all types of hazardous materials being used at all sites  

Contractors and NNP1PC At all sites under 
construction. 

Bi-weekly during construction 
period. 

Hydrology    

SP02.19  In-stream works shall be managed to avoid changes to downstream 
water supply. If river diversion is expected to alter flows to an extent 
that would lower the downstream water level, local people must be 
informed of changes to water levels, including expected extent and 
duration of change.  

Contractors and NNP1PC Re-regulation dam, 
diversion tunnel, Main Dam 
and Coffer Dams. 

Monthly 

SP02.20  If stream diversion, or flow inhibition is required during in-stream 
works, this shall only occur during dry periods.  

Contractors - Monthly 

SP02.21  Construction materials and chemicals must be secured and locked 
down during rainy season. 

Contractors At all sites under 
construction 

Weekly during rainy season. 

SP02.22  Upon completion of construction, grade any disturbed outside the 
limits of dams, reservoir pools, permanent roads, and other 
permanent facilities to provide proper drainage and blend with 
natural contour with the land. 

Owner to verify All construction areas Once at completion 

SP02.23  Establish rainfall and stream flow monitoring stations at locations 
from immediately upstream the reservoir down to Hat Gniun village; 
Establish a flood and rainfall forecast modelling system before 
commencement of inundation; 
Establish temporary flood warning system. 

NNP1PC Thavieng, Main Dam, Re-
Regulation Dam, Hat Gniun 
Village 

Once during the Project 
Construction Phase 
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3 WATER QUALITY MONITORING 

3.1. Ambient Surface Water Quality Monitoring 

3.1.1. Objectives 

The objectives of the Ambient Surface Water Quality Monitoring Programme are: 

i. To document significant adverse changes in ambient water quality in Nam Ngiep and its major 
tributaries and thereby support assessments of the likelihood that the Construction Works and 
its facilities and installations may or may not significantly contribute to a deterioration of the 
water quality as compared to the relevant Water Quality Standards and background levels; 

ii. To obtain data on water quality background levels and their variation in Nam Ngiep and its 
major tributaries prior to inundation; 

iii. To provide data for assessments of the risk that effluents from the construction Works may 
cause the Surface Water Quality Standards to be breached in the Nam Ngiep; 

iv. To document and assess significant changes in ambient water quality during initial impounding 
of the main reservoir and the re-regulation reservoir, and in Nam Ngiep downstream the re-
regulation dam after commencement of impounding water behind the dams. 

3.1.2. Applicability 

The Ambient Surface Water Quality Monitoring Programme comprises a General Surface Water Quality 
Monitoring Programme that applies to the water quality of Nam Ngiep and its major tributaries from 
immediately upstream the reservoir down to the confluence with Mekong River; and a Reservoir Water 
Quality Monitoring Programme, which will deal with water quality in the main reservoir and the re-
regulation reservoir during the initial impounding of the reservoirs and until COD. 

These two programmes are complementary and will run in parallel during reservoir filling and until COD. 
The water quality monitoring programme after COD will be presented in the ESMMP for the Operation 
Phase (ESMMP-OP).   

3.2. General Ambient Surface Water Quality Monitoring 

3.1.3. Parameters and Monitoring Frequency 
The surface water quality monitoring parameters are derived from the Concession Agreement, Annex C, 
Appendix 2, Clause 1.11. The selected parameters are listed in Table 1. 

Table 1 Surface water quality parameters, Standards and monitoring frequencies 

Parameter Unit Standard Frequency Stations 

pH  6-9 Weekly NNG09, NNG04, NNG05 

Every two 
weeks 

NNG01, NNG02, NNG03, 
NNG06, NNG07, NNG08, 
NCH01, NPH01, NXA01 & 
NHS01 

Conductivity µS/cm < 1000 Weekly NNG09, NNG04, NNG05 
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Parameter Unit Standard Frequency Stations 

Every two 
weeks 

NNG01, NNG02, NNG03, 
NNG06, NNG07, NNG08, 
NCH01, NPH01, NXA01 & 
NHS01 

Dissolved Oxygen 
(DO) 

mg/L > 6.0 Weekly NNG09, NNG04, NNG05 

Every two 
weeks 

NNG01, NNG02, NNG03, 
NNG06, NNG07, NNG08, 
NCH01, NPH01, NXA01 & 
NHS01 

Turbidity NTU No Standard Weekly NNG09, NNG04, NNG05 

Every two 
weeks 

NNG01, NNG02, NNG03, 
NNG06, NNG07, NNG08, 
NCH01, NPH01, NXA01 & 
NHS01 

Total Dissolved 
Solids (TDS) 

mg/L  Every two 
weeks 

All Stations: 
NNG01, NNG02, NNG03, 
NNG09, NNG04, NNG05, 
NNG06, NNG07, NNG08, 
NCH01, NPH01, NXA01 & 
NHS01 

Total Suspended 
Solids (TSS) 

mg/L < 50 Monthly As above 

Biochemical Oxygen 
Demand (BOD5) 

mg/L 30 Monthly As above 

Chemical Oxygen 
Demand (COD) 

mg/L 125 Monthly As above 

Phosphorous mg/L  Monthly As above 

Nitrogen as Nitrate 
(N-NO3) 

mg/L < 5 Monthly As above 

Ammonia-Nitrogen 
(NH3-N) 

mg/L 0.2 Monthly As above 

Total Iron mg/L No Standard Monthly As above 

Total coliforms MPN/100 ml < 5,000 Monthly As above 

Faecal Coliforms MPN/100 ml < 1,000 Monthly As above 

Manganese (Mn) mg/L 1.0 Monthly As above 
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Parameter Unit Standard Frequency Stations 

Total Kjeldahl 
Nitrogen 

mg/L No Standard Quarterly As above 

Sulphate mg/L 500 Quarterly As above 

Chloride mg/L 250 Quarterly As above 

Alkalinity mg/L No Standard Quarterly As above 

Magnesium (Mg) mg/L No Standard Quarterly As above 

Arsenic mg/L 0.01 Quarterly As above 

Mercury mg/L 0.002 Quarterly As above 

Lead mg/L 0.05 Quarterly As above 

Calcium mg/L No Standard Quarterly As above 

Potassium mg/L No Standard Quarterly As above 

3.1.4. Monitoring Stations 

NNP1PC conducts monitoring of the surface water quality in 13 stations as listed in Table 2, Table 3 and 
Table 4. 

Table 2 Water Quality Monitoring Stations in Nam Ngiep Upstream the Construction Area 

Station Code Location  

NNG01 Nam Ngiep immediately upstream the reservoir and Ban Phiengta 

NNG02 Nam Ngiep upstream of Nam Phouan confluence 

NNG03 Nam Ngiep downstream of Ban Sopyuak 

NNG09 Nam Ngiep immediately upstream the main dam 

Table 3 Water Quality Monitoring Stations in Nam Ngiep Within and Downstream the Construction Area 

Station Code Location 

NNG04 
Nam Ngiep within the Construction Area approx. 1.3 km downstream the main 
dam 

NNG05 
Nam Ngiep approx. 1 km downstream the re-regulation dam and 1.2 km 
upstream of Ban Hat Gniun 

NNG06 Nam Ngiep approx. 0.6 km downstream of Nam Xao confluence 

NNG07 Nam Ngiep at Ban Somseun approx. 25 km downstream the re-regulation dam 

NNG08 
Nam Ngiep at the Bridge of Road 13 approx. 46 km downstream the re-regulation 
dam 
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Table 4 Water Quality Monitoring Stations in tributaries to Nam Ngiep 

Station Code Location 

NCH01 
Nam Chiane, a left bank tributary to Nam Ngiep/the Reservoir at the Bridge of 
Road 1D;  

NPH01 Nam Phouan, a right bank tributary to Nam Ngiep/the Reservoir 

NXA01 Nam Xao; a left bank tributary to Nam Ngiep downstream the Construction Area 

NHS01 
Nam Houay Soup Njai; a right bank tributary to Nam Ngiep downstream the 
Construction Area 

The locations of the monitoring stations are indicated on the overview map in   Figure 1 and 
displayed on the location maps on the following pages. 
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  Figure 1 Overview of the Location of surface water quality monitoring stations 
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