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 EXECUTIVE SUMMARY 

The quarterly environment monitoring reports of Nam Ngiep 1 Hydropower Project provides 
information and analysis of compliance with the environmental and social obligations of the 
Project stipulated in the Concession Agreement between the Nam Ngiep 1 Power Company 
(NNP1PC) and the Government of Lao PDR (GOL), and as required by environmental 
legislation of the Lao PDR, the ADB Safeguard Policy Statement and IFC Performance 
Standards. The Company ensures compliance with these requirements through 
implementation of project specific sub-plans, programmes and activities prepared as part of 
the Environmental and Social Management and Monitoring Plan for the Operation Phase 
(ESMMP-OP). 

During Q1 2020, the Environmental Management Office (EMO) of NNP1PC received five 
Detailed Work Program (DWP) & Site Specific ESMMPs and three Site Decommissioning Plans 
for review and approval. A total of eleven Observations of Non-Compliance (ONCs) were 
active, (two ONCs carried over from Q4 2019, and nine ONCs were newly opened). Out of 
these, five ONCs were resolved during the reported period and six ONCs have been carried 
over to Q2 2020. 

A new local contractor was on board since 24 February 2020 for a one-year contract for 
general waste management in the host villages (Thaheua and Hat Gniun villages), 
Phouhomxay Village and NNP1 project sites and camps as well as operation of Houay Soup 
and NNP1 project landfill. 

During Q1 2020, a total of 70.5 m3 solid waste from NNP1 project sites and camps was 
disposed of at the NNP1 Project Landfill, a decrease of 96.2 m3 compared to Q4 2019. A total 
of 65.2 m3 solid waste from Phouhomxay, Thaheua and Hat Gniun villages was disposed of at 
the Houay Soup Landfill.  A total of 2,680 kg recyclable waste was recorded at the Community 
Waste Bank and villagers collected a total of 1,утл ƪƎ ƻŦ ŦƻƻŘ ǿŀǎǘŜ ŦǊƻƳ ǘƘŜ hǿƴŜǊΩǎ {ƛǘŜ 
Office and Village (OSOV) for feeding their animals.  
The monthly site visit by the Bolikhan District EMU was not carried out, but a quarterly site 
visit by the Environmental Management Unit (EMU) of Xaysomboun Province was carried out 
during 11-17 January 2020. 

During Q1 2020, the concentration of dissolved oxygen (DO) at the depth of 0.2 m in the Main 
Reservoir R02, R03, R04 and R05 fluctuated between 1.4 ς 9.8 mg/L. The Nam Ngiep 
Upstream station (NNG01), Nam Chian (NCH01), Nam Phouan (NPH01) and Main Reservoir at 
R01 had DO levels above 6 mg/L. In addition, the DO concentrations in Nam Xao and Nam 
Houay Soup were above 6 mg/L, except for a couple of measurements. 

The DO concentrations at the surface level in the re-regulation reservoir (R07) were between 
0.64 ς 4.77 mg/L. During the period with gate and/or spillway discharge on 16 January and 25 
March 2020, the DO concentrations in the downstream stations remained above 6 mg/L due 
to the aeration generated by the gate/weir discharge. During the remaining part of Q1 2020, 
the DO level fell below 6 mg/L in the downstream stations during periods with turbine 
discharge. 

The depth profiles monitoring indicates formation of oxyclines and thermal stratification in 
the main reservoir at all stations at depths between 1.0 ς 32.0 m, except at R01.   
On 30 January 2020, some dead fish were observed in the main reservoir, and specimens 
were collected at R05 for fish species identification. 
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Bolikhamxay Provincial WRPO kicked off the implementation activities under AIP2019 in 
January 2020. However, they confirmed in March 2020 that most of implementation activities 
under AIP2019 will be postponed until the country lockdown for COVID-19 outbreak is over 
and the Bolikhamxay Provincial Regulation for Watershed Management is ready. The 
implementation activities by Xaysomboun Provincial WRPO are delayed. NNP1PC-EMO 
Management proposed to the Chair of the Xaysomboun Provincial WRPC to have a workshop 
to brief all the WRPC-WRPO members on the planned activities approved including budget to 
avoid further delay in the implementation activities under the AIP2019. 

Bolikhamxay Provincial WRPO completed the first draft of AIP2020 in January 2020 and this 
is subsequently being reviewed by NNP1PC-EMO team and management. The preparation of 
AIP2020 by Xaysomboun Provincial WRPO started in January 2020. Due to delays in the 
progress of plan preparation, NNP1PC-EMO Management requested the WRPO to submit an 
official progress report and status of plan preparation as reference to obtain further support 
and guidance from Xaysomboun Provincial WRPC. 

The NC-NX Biodiversity Offset Management AIP2020 was approved by ADB on 03 March 
2020. The Biodiversity Offset Management Unit (BOMU) prepared an official document to 
request for fund disbursement at the end of March 2020. Bolikhamxay Provincial BOMU has 
continued implementing the management activities at NC-NX offset site using the remaining 
budget of AIP2019.  

The five type of species that dominated the fish catch by weight in Q1 2020 include two 
species (Channa striata and Tor sinensis) and species group of Poropuntius, Hampala and 
Sikukia gudgeri and Amblyrhynchichthys truncatus that are classified as Least Concern (LC) 
according to the IUCN Red List of Threatened Species, except Tor sinensis which is classified 
as Vulnerable (VU) and Sikukia gudgeri which is classified as Data Deficient (DD). The recorded 
catch includes four Vulnerable species (VU), and three Near Threatened species (NT). 
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 INTRODUCTION 

The Nam Ngiep originates in the mountains of Xieng Khouang Province, flowing through 
Khoun District into Thathom District of Xaysomboun Province, through Hom District and into 
Bolikhan District of Bolikhamxay Province. The Nam Ngiep meets the Mekong River just 
upstream from Paksan in Bolikhamxay Province. 

Two dams and power stations were 
constructed along the Ngiep River in 
Bolikhamxay. At the main dam site, a primary 
power station generated around 1,546 GWh 
of electricity for export to Thailand and 
release water to a regulating pond where a 
second dam and power station generate 
around 105 GWh of electricity for local use.  

The Project Commercial Operation Date was 
achieved on 05 September 2019. 

This Quarterly Environment Report provides a 
summary of environmental monitoring 
activities and mitigation actions during Q1 
2020. The report is published on the Company 
website (https://namngiep1.com/). 

Related construction Site Specific 
Environmental and Social Monitoring and 
Management Plans (SS-ESMMPs) are also 
publicly disclosed on the Company website as 
required under the Concession Agreement. 
 

 ENVIRONMENTAL MANAGEMENT AND MONITORING 

The environmental management and monitoring activities reported in this section document 
implementation of the relevant sub-plans and programmes of the Environmental and Social 
Management and Monitoring Plan for the Operation Phase during Q1 2020.  

3.1 Contractor SS-ESMMPs 
During Q1 2020, five Detailed Work Programme (DWP) & Site Specific Environmental and 
Social Management Plans (SS-ESMMPs), and three Site Decommissioning and Rehabilitation 
Plans (SDRP) were submitted for review and approval by the Environmental Management 
Office (EMO). All these submitted documents were cleared under the document review 
timeframe as shown in Table 3-1.   

More details can be found in Appendix 1. 
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TABLE 3-1: DOCUMENT REVIEWED DURING Q1 2020 

Document Name Rev. 1 Rev. 2 Rev. 3 Approved 

Site Decommissioning and 
Rehabilitation Plan for Song Da5 Camp 
No.1 

Õ Õ  Õ 

Site Decommissioning & Rehabilitation 
Plan for SD5, Temporary CVC Batching 
Plant & Stockyard 

Õ Õ  Õ 

Site Decommissioning and 
Rehabilitation Plan for VSP Camp and 
Spoil Disposal Area 

Õ   Õ 

DWP&SS-ESMMP for Installation of 
Double Corrosion Protection Rock Bolts 
at the Left Bank Slope 

Õ Õ  Õ 

DWP & SS-ESMMP for Supply and 
Installation of Log Booms at the Main 
Dam and Re-wŜƎǳƭŀǘƛƻƴ 5ŀƳέ bŀƳ 
Ngiep 1 Hydropower Project  

Õ Õ  Õ 

DWP & SS-ESMMP for Supply and 
installation of Transmission Line Tower 
No.1 

Õ   Õ 

DWP & SS-ESMMP for Removing the 
Stump and Clean Irrigation at Main 
Canal  

Õ   Õ 

DWP & SS-ESMMP for Construction of 
Irrigation Sub-Canal in Phouhomxay 
Resettlement Village 

Õ   Õ 

3.2 Results of Compliance Inspections at Construction Sites 

During Q1 2020, the EMO conducted bi-weekly and weekly follow-up inspections of site 
decommissioning and rehabilitation works at 28 construction sites and camps of the main civil 
works, temporary contractor camps and construction sites of NNP1 new contractors. An 
increase of eight monitoring sites compared to Q4 2019 were the new temporary sites 
(construction sites and camps) of construction conǘǊŀŎǘƻǊǎ ǳƴŘŜǊ bbtмΩǎ ±ariation Orders. 

The status of Non-Compliance Reports (NCRs) and ONCs are summarized in Table 3-2 and 
Figure 3-1. The progress of corrective actions is presented in Appendix 2. 
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TABLE 3-2: STATUS OF NON-COMPLIANCE REPORT DURING Q1 2020 

Status  ONC 
NCR-

Level 1 
NCR-

Level 2 
NCR-

Level 3 
Incident 
Report 

Carried over ONC/NCR from the 
previous quarter 

2 0 0 0 0 

Newly opened ONC/NCR 9 0 0 0 0 

Total No. of ONC/NCR  11 0 0 0 0 

Resolved ONC/NCR 5 0 0 0 0 

Unresolved ONC/NCR carried 
forward to the next quarter 

6 0 0 0 0 

FIGURE 3-1: STATUS OF ONC DURING Q1 2020 
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PHOTOGRAPH 1: NNP1PC (TD-EMO) -
CONTRACTOR JOINT INSPECTION AT THE MAIN 

QUARRY FOR SITE GRADING AND SOIL COVERING 

 

PHOTOGRAPH 2: NNP1PC (TD-EMO)-
CONTRACTOR JOINT INSPECTION FOR THE 

REVEGETATION AND AFTER-CARE AT OC CAMP 

 

PHOTOGRAPH 3:  LTA SITE VISIT ON 25 FEBRUARY 

2020 

 

PHOTOGRAPH 4: TEMPORARY NURSERY SET UP BY 

h/ΩS SUB-CONTRACTOR AT SONG DA 5 CAMP NO.1 

 

 

3.3 Results of Site Decommissioning and Rehabilitation 

Main Quarry: 

Following the recommendation from the LTA mission in August 2019 and the latest IAP-ADB 
mission in December 2019, NNP1PC has instructed the Contractor to undertake the corrective 
actions for the rehabilitation including grading and reshaping the main quarry bottom, soil 
placement and grass seeding. The corrective actions started in the beginning of January 2020. 

In January 2020, the contractor performed grading and shaping of the main quarry bottom, 
NNP1PC (EMO and TD) regularly visited and checked the site conditions jointly with the 
Contractor. NNP1PC allowed the Contractor to use the deposited sand/soil material in the re-
regulation pond below the former RCC plant for the main quarry rehabilitation. 

In February 2020, the Contractor submitted the final landform map for NNP1PC review and 
comment. It was also noted that, as a result of the bottom grading, the deep pond at the main 
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quarry was made shallower. The deposited sand/soil material from the area below the former 
RCC plant was placed on the quarry bottom and grass seeding as well as water sprinkle 
installation works were commenced. 

The main quarry revegetation included: 

- Installed water pipe lines and 16 sprinklers; 
- Sown a total of 02 kg of Ruzi grass seeds - more will be added as required during the 

liability period; 
- Planted a total of 787 stumps of local grass (about 5 meter spacing); 
- Assigned three labours work on site for the revegetation aftercare and maintenance. 

Rehabilitation of other Sites:  

The revegetation work has been included in the punch list of the Civil Work Contractors and 
spraying of water from water trucks is implemented every day during the dry season with a 
weekly watering schedule being monitored by NNP1PC. EMO carried out weekly site 
inspections and NNP1PC and the contractors carried out joint monthly site inspections and 
evaluations. The Site Inspection Reports (SIR) were issued to the Contractor for implement 
the defect correction (See Appendix 2). The progress of revegetation will be evaluated and 
added in the next quarterly reports.  Even though sufficient vegetation may not be achieved 
in some areas by the end of the Civil Works Defects Liability Period (31 January 2021), NNP1PC 
will continue to implement revegetation works to achieve the required result using retention 
budget held by NNP1PC. 

3.4 WASTE MANAGEMENT AT THE CONSTRUCTION SITES 

3.4.1 General Waste Management 

During Q1 2020, a total of 70.5 m3 of solid waste from NNP1 project sites and camps was 
disposed at the NNP1 Project Landfill, a decrease of 96.2 m3 compared to Q4 2019 due to all 
contractors and sub-contractors were demobilized from the project sites. 

A new local contractor was on board since 24 February 2020 with a one-year contract for 
general waste management in the host villages (Thaheua and Hat Gniun villages), 
Phouhomxay Village and NNP1 project sites and camps as well as operation of Houay Soup 
landfill and NNP1 project landfill. 

No recyclable waste was sold during the reporting period. The amount of accumulated 
recyclable wastes is shown in Table 3-3Φ 

TABLE 3-3: AMOUNTS OF RECYCLABLE WASTE DURING Q1 2020 

Source and Type of 
Recyclables 

Unit Total in Q1 of 
2020 (A) 

Sold 
(B) 

Remaining 
Amount 
(A - B) 

Construction activity  

1 Scrap metal kg 0 0 0 

Sub-Total 1 kg 0 0 0 

Operation camp   

2 Glass bottles kg 38 0 38 

3 Plastic bottles kg 41 0  41 
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Source and Type of 
Recyclables 

Unit Total in Q1 of 
2020 (A) 

Sold 
(B) 

Remaining 
Amount 
(A - B) 

4 Aluminium cans kg 39 0  39 

5 Paper/Cardboard kg 47 30* 17 

Sub-Total 2 kg 165 30 135 

Grand Total 1+2 kg 165 30 135 
Note: * In early January 2020, a total of 30 Kg cardboard was managed by: (i) 13.8 kg un-usable was disposed 
at NNP1 landfill; and (ii) 16.2 kg was reused by NNP1 staffs and drivers. 

3.4.2 Hazardous Waste Management 

During Q1 2020, joint hazardous materials and waste inventory inspections were carried out 
at the remaining operation and construction sites and camps as well as bbtмt/Ωǎ ǿŀǊŜƘƻǳǎŜ 
and OSOV camps. The amount of hazardous waste and hazardous material that were 
collected, stored and disposed during Q1 2020 are shown in Table 3-4. The treatment and 
disposal of hazardous waste including used hydraulic oil and engine oil were outsourced to 
Khounmixay Processing Factory. The remaining waste will be collected, treated and disposed 
by Khounmixay Processing Factory. 

TABLE 3-4: HAZARDOUS MATERIAL AND HAZARDOUS WASTE RECORDED DURING Q1 2020 

No. 
Type of Hazardous Material 

& Hazardous Waste 
Unit 

Total in 
Q1 2020 (A) 

Used/ 
Disposed 

in Q1 2020 
(B) 

Remaining 
(A - B) 

1 Diesel (fuel) Litter 24,239 18,800 5,439 

2 Lubricants (turbine oil) Litter 6,400 0 6,400 

3 Grease oil Drum (30L) 7 0 7 

4 Gear oil Litter 100 0 100 

5 Thinner Drum (25L) 1 0 1 

6 Colour paint Can (3L) 1 0 1 

7 Sika  Can (0.5L) 7 0 7 

8 Fire extinguishers (18.5 kg) Unit 8 0 8 

 

9 Aluminium sulfate Litter 0 0 0 

10 Chlorine powder Kg 25 1 24 

11 Chlorine liquid Litter 40 3 37 

12 Used oil Litre 2,072 2,000 72 

13 Ink cartridge Unit 191 72 119 

14 Halogen/fluorescent bulbs Unit 78 0 78 

15 Empty spray can  Can 80 0 80 

16 Used tire Unit 0 0 0 

17 Used battery Unit 0 0 0 

18 Oil water mixture Litre 0 0 0 

19 Contaminated soil/sand  m3 0.17 0 0.17 

20 Clinic waste kg 3.4 0 3.4 
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3.4.3 Sewage Sludge Disposal 

As part of site improvement and maintenance activity, a total of 188 m3 of sewage sludge 
from the owner site office and villages OSOV1, OSOV2 (ESD camp); main powerhouse; and re-
regulation dam powerhouse was transported and disposed at the spoil disposal area No. 6 by 
ŦƻƭƭƻǿƛƴƎ bbtмt/Ωǎ {ǘŀƴŘŀǊŘ hǇŜǊŀǘƛƴƎ tǊƻŎŜŘǳǊŜ ό{htύ ƻƴ {ŜǿŀƎŜκ.ƭŀŎƪ ²ŀǘŜǊ 5ƛǎǇƻǎŀƭ. 

3.5 COMMUNITY WASTE MANAGEMENT SUPPORT 

3.5.1 Animal Fodder (Pig Feed) Collection Programme 

During Q1 2020, local villagers collected 1,870 kg of ŦƻƻŘ ǿŀǎǘŜ ŦǊƻƳ ǘƘŜ hǿƴŜǊΩǎ {ƛǘŜ hŦŦƛŎŜ 
and Village (OSOV) for feeding their animals, a decrease of 4,740 kg compared to Q4 2019 
due to all main contractors and sub-contractors were demobilized.  

3.5.2 Community Solid Waste Management and Recycling Programme 

During Q1 2020, the Community Recycle Waste Bank collected a total of 643 kg glass bottles 
and 71 kg of paper/cardboard was sold as presented in Table 3-5 below. 

TABLE 3-5: AMOUNT OF RECYCLABLES SOLD AT THE COMMUNITY RECYCLE WASTE BANK 

During the absence of a local waste management Contractor from 01 January to 23 February 
2020, EMO supported pickup and transport of solid wastes from the waste drop-off stations 
at the two host villages, and Phouhomxay village for disposal at the Houay Soup Landfill. 

hƴ мм aŀǊŎƘ нлнлΣ ŀ ǉǳŀǊǘŜǊƭȅ ƳŀƛƴǘŜƴŀƴŎŜ ƻŦ ǘƘŜ /ƻƳƳǳƴƛǘȅ wŜŎȅŎƭŜ ²ŀǎǘŜ .ŀƴƪ ŀǘ Iŀǘ 
Dƴǳƛƴ ǾƛƭƭŀƎŜ ǿŀǎ ŎŀǊǊƛŜŘ ƻǳǘ ǿƘƛŎƘ ƛƴŎƭǳŘŜŘ cutting grass, storage cleaning and installing new 
waste posters.  

3.5.3 Houay Soup Landfill 

During Q1 2020, approximately 65.2 m3 of solid waste was collected from Thaheua, Hat Gniun 
and Phouhomxay villages and transported for disposal at Houay Soup LandfillΦ ¢ƘŜ ōŀǎƛŎ 
ƭŀƴŘŦƛƭƭ ƳŀƛƴǘŜƴŀƴŎŜ ǿŀǎ ŎŀǊǊƛŜŘ ƻǳǘ ǿƘƛŎƘ ƛƴŎƭǳŘŜŘ ŦƛȄƛƴƎ ŦŜƴŎŜΣ ŎƭŜŀƴƛƴƎ ǳǇ ǘƘŜ ƻǇŜƴ ŘƛǘŎƘŜǎ 
ŀƴŘ ŎǳǘǘƛƴƎ ƎǊŀǎǎΦ 

!ǎ ƻŦ aŀǊŎƘ нлнлΣ ǘƘŜ ǊŜƳŀƛƴƛƴƎ ŎŀǇŀŎƛǘȅ ƻŦ ǘƘŜ Iƻǳŀȅ {ƻǳǇ [ŀƴŘŦƛƭƭ ƛǎ ŀǇǇǊƻȄƛƳŀǘŜƭȅ рΣурл 
ƳоΦ ¢ƘŜ ƭŀƴŘŦƛƭƭ ŎƻǳƭŘ ōŜ ǎŜǊǾŜŘ ŦƻǊ нн ȅŜŀǊǎ ōȅ ŎƻƴǎƛŘŜǊƛƴƎ ǘƘŜ ŀǾŜǊŀƎŜ ƳƻƴǘƘƭȅ ǿŀǎǘŜ 
ŘƛǎǇƻǎŀƭ ƻŦ нн ƳоΣ ол҈ ƻŦ ǾƻƭǳƳŜ ǊŜŘǳŎǘƛƻƴ ōȅ ǘƘŜ ǿŀǎǘŜ ŎƻƳǇŀŎǘƛƻƴΣ ŀƴŘ ол҈ ǊŜŘǳŎǘƛƻƴ ƻŦ 
ǘƘŜ ƭŀƴŘŦƛƭƭΩǎ ǘƻǘŀƭ ǾƻƭǳƳŜ ōȅ ǘƘŜ ǎƻƛƭ ŎƻǾŜǊΦ   

Type of Waste Unit 
Remaining in 

Q4 2019 
Additional in 

Q1 2020 
Sold/disposed 

in Q1 2020 
Remaining 
in Q1 2020 

Glass bottles kg 1,149.0 643.0 0 1,792.0 

Paper/cardboard kg 923.5 0 71.0 852.5 

Plastic bottles kg 35.5 0 0 35.5 

Aluminium cans kg 0 0 0 0 

Scrap metal kg 0 0 0 0 

Total kg 2,108.0 643.0 71.0 2,680.0 
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3.6 RESERVOIR OPERATIONS 
3.6.1 Main Reservoir 

The water level in the main reservoir, inflow to the reservoir and discharge from the reservoir 
since the start of the impounding on 15 May 2018 is presented in the graph in Figure 3-2.  

During Q1 2020, the mean daily inflow to the main reservoir was 32 m3/s. The minimum daily 
inflow was 17 m3/s, maximum daily inflow was recorded at 80 m3/s, and 25th percentile of 25 
m3/s and 75th percentile of 38 m3/s.   

During Q1 2020, the water level in the main reservoir decreased with 7.3 m from El. 311.2 m 
asl. to El. 303.9 m asl.  

FIGURE 3-2: IMPOUNDING PROGRESS OF THE MAIN RESERVOIR 

 

 

3.6.2 Environmental Flow Requirements (EFRs) for the Operation Phase 

NNP1PC has monitored compliance with the Environmental Flow Requirements (EFRs) 
stipulated in the CA, Annex C, Clause 53 (g) and as further modified in the Environmental Flow 
Assessment Report of July 2014 approved by MONRE. The EFRs have been monitored in 
accordance with the monitoring programme outlined in the ESMMP-OP 2019 (Vol. II, Part 2 
on Subplan 1 on Reservoir and River Health Management). 

The results of the EFR compliance monitoring during Q1 2020 are summarized in Table 3-6. 
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TABLE 3-6: SUMMARY OF EFRS COMPLIANCE MONITORING IN Q1 2020 

No EFRs in the Downstream of the Re-regulation dam EFRs 
compliance 

1 Min flow 27 m3/s at all times 100% of 
observations 

comply 

2 Thalweg water depth at least 0.5 m in the entire reach from 
immediately downstream of the Re-regulation dam until 4.3 km 
downstream the dam (measured at cross-sections where visual 
observations or boat navigation indicate shallow waters) 

111 out of 114 
measurements 

comply 

3 Maximum rate of change (both rise and fall, separately) in stage 
of 0.6 m per hour 

100% of hourly 
fluctuations 

comply 

4 Maximum fluctuation in stage of 1.7 m over 24-hour (this 
requirement is about range and determines the maximum 
difference in stage height over 24-hour periods) 

100% of 24-
hour 

fluctuations 
comply 

5 Maximum fluctuation in stage of 1.7 m over 7-days (this 
requirement is about range and determines the maximum 
difference in stage height over 7-day periods) 

All 7-day 
fluctuations 

comply 

 

3.6.2.1 Minimum Flow Requirements 

The discharge monitoring data for the re-regulation dam during Q1 2020 indicates that the 
minimum flow requirement of 27 m3/s has been met at all times - as presented in Figure 3-3 

During Q1 2020, the mean discharge from the re-regulation dam was about 55 m3/s in January 
2020 and about 70 m3/s to 75 m3/s in February and March 2020 respectively. The turbine 
discharges varied between 50 m3/s and 140 m3/s interrupted by periods with gate discharge 
of about 30 m3/s including the last week of March 2020 due to maintenance work. 

The changes in the discharge from the re-regulation dam were informed in advance to the 
RMU and to the heads of the downstream villages, who then announced the changes to the 
communities over the village speaker systems. 
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FIGURE 3-3: DISCHARGE FROM THE RE-REGULATION DAM DURING Q1 2020 

 

 

3.6.2.2 Minimum Water Depth 

Since 18 July 2018, NNP1PC has carried out weekly monitoring of river depths at 19 locations 
downstream the re-regulation dam as shown on Figure 3-4.  These locations represent cross-
sections with possible shallow water depths at low discharge rates.  

The monitoring is undertaken to confirm compliance with the water depth requirements in 
the Concession Agreement, Annex C, and the approved Environmental Flow Assessment (at 
least 0.5 m measured immediately downstream the re-regulation dam).   

The results of the monitoring are presented in Table 3-7. Depths below 0.5 m are shown in 
red font. 

During Q1 2020, there was no instances of difficult navigation due to reduced water depths, 
and only on one occasion, at stations close to the dam, was a water depth of less than 0.5 m 
measured.   

It is noted that the water depths were measured at the navigation of the observed shallowest 
locations and it may not be the deepest points. Starting by December 2020, the water depths 
will be measured across the cross sections where visual observations or boat navigation 
indicate shallow waters to ensure that the measurements the deepest channel. 
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TABLE 3-7: RIVER DEPTH MEASUREMENTS IN NAM NGIEP DOWNSTREAM THE RE-REGULATION DAM 

Station ID 
RWD 
01 

RWD 
02 

RWD 
02.a 

RWD 
03 

RWD 
04 

RWD 
05 

RWD 
06 

RWD 
07 

RWD 
08 

RWD 
09 

RWD 
10 

RWD 
11 

RWD 
12 

RWD 
13 

RWD 
14 

RWD 
15 

RWD 
16 

RWD 
17 

RWD 
18 

Distance from Re-
regulation Dam (Km) 

1.55 2.43 2.97 4.9 5.2 5.66 6.16 7.13 8.01 9.97 11.31 12.08 12.62 14.1 14.49 15.77 19.76 21.58 30.09 

Date 
Discharge 

(m3/s) 
Depth 
(m) 

Depth 
(m) 

Depth 
(m) 

Depth 
(m) 

Depth 
(m) 

Depth 
(m) 

Depth 
(m) 

Depth 
(m) 

Depth 
(m) 

Depth 
(m) 

Depth 
(m) 

Depth 
(m) 

Depth 
(m) 

Depth 
(m) 

Depth 
(m) 

Depth 
(m) 

Depth 
(m) 

Depth 
(m) 

Depth 
(m) 

3-Jan-20 52 0.75 0.82 0.85 0.95 1.12 0.94 1.07 1.04 1.14 1.12 1.28 1.4 1.35 1.55 1.75 1.85 1.56 1.8 1.48 

16-Jan-20 31 1.05 1.1 1.13 1.22 1.4 1.2 1.35 1.3 1.41 1.35 1.5 1.6 1.62 1.55 1.75 1.8 1.56 1.76 1.58 

5-Feb-20 52 1.05 1.1 1.13 1.22 1.4 1.2 1.35 1.3 1.41 1.35 1.5 1.6 1.65 1.57 1.77 1.84 1.6 1.8 1.62 

20-Feb-20 51 0.7 0.8 0.86 0.97 1.12 0.95 1.1 1.03 1.07 1.05 1.03 1.37 1.43 1.56 1.67 1.73 1.55 1.7 1.5 

26-Feb-20 52 1.29 1.42 1.45 1.55 1.72 1.54 1.67 1.64 1.73 1.7 1.66 1.98 2.03 2.23 2.39 2.49 2.21 2.44 2.13 

25-Mar-20 28.9 0.37 0.43 0.45 0.54 0.71 0.67 0.47 0.69 0.76 0.74 0.84 1.09 1.19 1.29 1.32 1.35 1.26 1.35 1.24 
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FIGURE 3-4: LOCATION MAP OF RIVER DEPTH MONITORING POINTS 
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3.6.2.3 Stage Height Fluctuations   

The requirements on stage height fluctuations constitute a rise or a fall in water elevation and 
include two aspects: 

1. A requirement on the rate of change which is set at 0.6 m per hour. 
2. Requirements on the range in fluctuations over 24-hour periods and 7-day periods 

respectively, which is set at a maximum of 1.7 m for both periods. In other words, the 
range requirements determine the maximum difference in stage height over 24-hour 
periods and 7-day periods respectively. 

For the 0.6 m in 1-hour maximum fluctuation EFR, the cumulative rises and falls are calculated 
from the hourly water level recordings at the existing hydrometric gauging station at Hat 
Gniun Village. 

Compliance with the 24-hour maximum fluctuation EFR is determined by calculating the 
difference between the maximum and the minimum stage height over each 24-hour period. 
In the same way, the 7-day maximum fluctuation EFR, is determined by calculating the 
difference between the maximum and the minimum stage height over each 7-day period. 
There is no compulsion for the Company to meet the stage height fluctuation EFRs after a 
high flow event passes over the Re-regulation dam spillway. 

In practice, meeting stage height fluctuation EFRs are managed through controlling the rate 
of change in discharge from the re-regulation dam/powerhouse. This is done using 
established rating relationships between stage height and discharge, as set out in the Re-
regulation dam operation manual. These relationships are regularly checked and revised as 
necessary, as they would change whenever the channel morphology changes due to 
significant erosion or deposition.  

During Q1 2020, the maximum fluctuation in stage of 0.6 m over 1-hour was complied with 
for 100% of the hourly fluctuations. The results are presented in FIGURE 3-5. 

FIGURE 3-5: HOURLY STAGE HEIGHT FLUCTUATIONS DURING Q1 2020 

 






















































































































































































