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I. Background 

 
1. The Green Power Development Project was approved on 29 October 2008. The 
Dagachhu hydropower component is a 126 MW run-of-river power plant. It included structures 
of access roads and bridges, the weir, headrace and tailrace tunnels and an underground 
powerhouse as well as the permanent colony for the project construction. The project site is 
located in Dagana district, in the southwestern area of Bhutan, about 20 km away from the 
border with India. The executing agency is the Druk Green Power Corporation (DGPC), and the 
implementing agency is the Dagachhu Hydro Power Corporation (DHPC). In July 2008, the 
government of Bhutan submitted to the Asian Development Bank (ADB) the project’s summary 
initial environmental examinations including an environmental management plan (EMP).  
 
2. The purpose of this assessment is to document the Dagachhu’s compliance with the 
original environmental safeguards identified in the EMP, loan documents, and any other 
relevant requirements for additional financing. The additional financing is required to cover 
construction cost overruns that are mainly due to unexpected geological conditions in the 
underground excavation works. The remaining works are highly likely to be completed by 31 
December 2013 for the 2014 full operations. It is important to note that there is no change in 
scope of the Dagachhu hydropower plant with the additional funding, and with about 95% of the 
construction completed, there are no new activities or design features that would change the 
original environmental screening analysis and conclusions regarding the EMP for the project. 
Nevertheless, the actual implementation of the EMP for the Dagachhu plant and the 
environmental status of the project sites have been examined to clarify the Dagachhu’s 
compliance with the required environmental safeguards.    
                

II. Assessment  
 

A. Original Environmental Classification and Loan Covenants 
 
3. In the original ADB assessment and approval, the project including the Dagachhu 
hydropower component was categorized as B for environment. Bhutan’s National Environmental 
Commission (NEC) approved the project in 2007 and has continued to provide all environmental 
clearances and assistances for the compliance monitoring. There are five covenants in the Loan 
Agreement that relate to environmental safeguards. These are listed in Table 1, along with the 
status of compliance (Annex 1 shows the status of other environmental requirements in the 
project for the Dagachhu hydropower component). In addition, biannual safeguard monitoring 
reports are required during construction (all submitted to date), and annual environmental 
safeguard compliance reports will be required during operation. During implementation, DHPC 
was also requested to conduct separate studies including (i) additional fish migration monitoring, 
(ii) water, soil, and air quality measurements, and (iii) appropriate minimum ecological flow 
assessment based on more data of seasonal water quantity variation. 
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Table 1: Environmental Covenants in the Dagachhu Loan Agreement 

Covenants Reference
a
 

Responsible 
Agencies 

Compliance 
Status 

The Borrower, DGPC and DHPC shall 
each ensure that the Project is 
implemented in accordance with all 
environmental safeguard measures.  
DGPC and DHPC shall adequately 
supervise the construction works carried 
out by private contractors to ensure 
compliance with these environmental 
safeguard measures.  

Loan 
Agreement, 
Schedule 5, 
para 16 

DGPC/DHPC Complied with. 

 

The Borrower, DGPC and DHPC shall 
each ensure that the Project is 
undertaken and all facilities and 
associated equipment are assessed, 
operated and maintained in accordance 
with applicable laws of the government, 
ADB and internal environmental policies 
and safeguard operational rules of 
DGPC and DHPC.  

 

Loan 
Agreement, 
Schedule 5, 
para 17 

 

DGPC/DHPC 
 

Complied with. 

 

The Borrower, DGPC and DHPC shall 
each ensure that the outcomes of the 
EIA, SIEE, and IEEs and mitigation 
measures identified in the EMP and 
relevant government agencies are 
complied with during design, 
construction and operation of the 
Project.  The Borrower shall  cause 
DGPC and DHPC to monitor and audit 
the implementation of EMP and provide 
reports to ADB twice a year on the 
implementation of EMP.  

 

Loan 
Agreement, 
Schedule 5, 
para 18 

 

DGPC/DHPC 
 

Complied with. 

 

The Borrower, DGPC and DHPC shall 
each ensure that construction (i) does 
not take place within national parks, wild 
and planted forests and wildlife 
sanctuaries without prior environmental 
clearances obtained from all relevant 
government agencies and (ii) avoids 
monuments of cultural or historical 
importance.  

 

Loan 
Agreement, 
Schedule 5, 
para 19 

 

DGPC/DHPC 
 

Complied with. 

 

The Borrower shall cause DGPC and 
DHPC to (i) monitor the air, soil, and 
water quality baseline and the minimum 
ecological water flow for a minimum of 2 
years, (ii) update the EMP and revise 
and update EMP if any unanticipated 
environmental impacts arise.  

 

Loan 
Agreement, 
Schedule 5, 
para 20 

 

DGPC/DHPC 
 

Complied with. 

ADB = Asian Development Bank, DGPC = Druk Green Power Corporation, DHPC = Dagacchu Hydro Power 
Corporation, EIA = environment impact assessment, EMP = environmental management plan, IEE = initial 
environmental examination, SIEE = summary initial environmental examination 
a
 Refers to 2008 Loan Agreement (Ordinary Operations). The corresponding clauses are also in 2008 Loan 

Agreements (Special Operations). 
Source: Asian Development Bank.   
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B. Findings: Compliance with Environmental Safeguards 
 

4. Overall field observations. A team of the environmental experts and other experts from 
ADB, DGPC , and DHPC visited all project construction sites in May 2013.  At all locations, site 
rehabilitation, slope stabilization, and tree planting were in evidence, and dust management was 
underway, reflecting requirements in the EMP. Vegetation was well established adjacent to all 
work sites. Water quality above and below the headworks was observed to be very good at this 
time of year. There was a good discharge rate and velocity that is keeping the river clear. The 
flow diversion tunnel is clearly providing easy access for fish; these could be seen in pools 
above the cofferdam. The tributary immediately below the cofferdam was in flow (in May, the 
second leanest discharge month in the year), and is apparently permanent, and will contribute 
to minimum environmental flow. 
 
5. Fish ladder. Table 2 shows the five fish species that have been observed in the 
Dagachhu River based on the fish population surveys. Fish diversity in the Dagachhu River is 
low, compared to the Punatsangchhu River into which it flows (the latter has ten species). The 
fish in the Dagachhu River are neither rare nor endangered;2 only one (Garra sp., which is very 
common in the region) is a seasonal migrant (moving upstream in March to April, and then 
downstream in September). Because of its presence, NEC has recommended a fish ladder and 
DHPC adopted its design. Most of the environmental flow in the Dagachhu River (below the 
weir) will go through the fish ladder, maintaining 1.4 m3/s at all times (and more in the monsoon). 
It is approximately 440 meters long, on the left bank of the Dagachhu River, alternatively open 
and closed, with 9 direction changes, managing a water elevation difference of 24.3 meters. 
This will provide a grade of only 5%, which is very conservative, in favor of effective fish 
migration. There are 29 resting pools in the proposed fish ladder, which is another good design 
feature. By all accounts, based on a review of the design, the proposed fish ladder should be 
effective for any fish migration in the Dagachhu River. 
 

Table 2: Fish Species Observed in the Dagachhu River 
Scientific names Common Names Description 

Schizothorax progastus Asala, Menja Native 
Barbodes hexagonolepis Katle, Lopchem Native 
Glyptothorax trillineatus Kabre, Baynya, Catfish Native 
Garra gotyla gotyla Buduna, Chinya Native, Seasonal Migratory 
Garra spp. Hulbudunah, Tortala Native, Seasonal Migratory 

Source: Department of Energy, Government of Bhutan. 
 
6. Minimum ecological water flow. Table 3 shows the measured discharge in the 
Dagachhu River over additional two years (2010-2011), with calculations of contributions from 
the tributaries immediately below the weir, and the accumulated minimum environmental flow, 
from these and the fish pass (which will discharge 1.4 m3/s). The lowest minimum environmental 
flow months are June and October, and even so, the lowest minimum environmental flow ratio 
(compared to discharge at the weir) is 10.2%. Most standards for minimum environmental flow 
aim for 5%-10%,3 so exceeding 10% of normal discharge in environmental flow each month 
should be sufficient to sustain aquatic habitat conditions below the weir, and provide adequate 
water volume for migrating fish. 
 
 

                                                           
2
  Under ADB capacity development technical assistance attached to the original loan project, additional fish 

population surveys also conformed that there were neither rare nor endangered fish in the Dagachhu (Jan 2011).  
3
  The World Commission on Dams has set 10% of mean annual discharge as an accepted (standard) “guideline”. 



4 

Table 3:  Average Water Discharge Data for the Dagachhu for 2010 and 2011 

Data Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

a. Quantity average at   
    weir m3/s  

8.44 7.94 6.94 8.66 7.39 41.22 57.37 53.88 52.9 34.03 11.52 8.26 

b. Quantity  to  
    powerhouse m3/s 

7.04 6.54 5.54 7.26 5.99 39.82 48.09 46.58 45.66 32.63 10.12 6.86 

c. Quantity to fish  
    ladder m3/s 

1.4 1.4 1.4 1.4 1.4 1.4 9.28 7.3 7.24 1.4 1.4 1.4 

d. Quantity average  
    tributaries below  
    weir m3/s 

0.92 0.72 1.09 1.87 1.6 2.79 8.61 9.6 11.85 3.47 1.49 1.07 

e. Quantity net  
    environmental flow  
    m3/s (=c+d) 

2.32 2.12 2.49 3.27 3 4.19 17.89 16.9 19.09 4.87 2.89 2.47 

f. Environmental flow  
   of discharge   above  
   weir (%) (=e/a) 

27.5 26.7 35.9 37.8 40.6 10.2 31.2 31.4 36.1 14.3 25.1 29.9 

Source: Dagachhu Hydro Power Corporation. 

 
7. Supervision of construction and compliance with safeguard measures. The project 
implementation and supervision of construction works carried out by private contractors have 
been properly and adequately managed. DGPC and DHPC will continue with proper oversight 
until project completion.         
 
8. Compliance with applicable laws, environmental policies, and safeguard rules. All 
the relevant facilities and equipment have been managed in accordance with all the applicable 
laws, rules, and regulations. 
 
9. Monitoring and reporting. Monitoring continues and has been properly and adequately 
conducted to ensure that outcomes of project implementation and mitigation measures identified 
in the EMP are complied with. Monitoring on EMP implementation has been appropriately 
carried out. To date, DHPC has submitted to ADB its quarterly monitoring reports, which is more 
than the requirements of biannual submission.  
 
10. Avoidance of environmentally protected areas and cultural/historical monuments. 
There has been no project activity in national parks, wildlife sanctuaries, and cultural/historical 
monuments. All required environmental clearances have been obtained from relevant 
authorities and they are active. 
 
11. Monitoring of air, soil, and water quality & minimum ecological water discharge. 
There has been full compliance with this requirement as well. No unanticipated environmental 
impacts have been observed, and, hence, there has been no update on the EMP in this regard. 
 

C. Other Activities/Results to be Highlighted from Safeguard Implementation 
and Monitoring  

 
12. The field observations in May 2013 and reviews of all the environmental safeguard 
monitoring reports to date indicate that the EMP requirements and covenants in the Loan 
Agreements have been seriously considered and implemented effectively. There are no serious 
environmental issues at any of the work sites, the proposed design features for the fish ladder 
and the minimum environmental flow are considered appropriate for the local conditions, and 
active site stabilization and rehabilitation are underway. The Environmental Unit of DHPC is 
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staffed up, environmental monitoring proceeds routinely, and all environmental safeguard 
monitoring reports have been submitted. Table 4 shows the progression of EMP activities and 
key activities/results, as documented in the safeguard monitoring reports. 

 
Table 4: Key Activities/Results from the Environmental Safeguard Monitoring Reports 

 DHPC Environment Unit in place, with Chief Environment Officer and Assistant Environment Officer, 
and 3 support staff. 

 All required NEC environmental clearances good (including Gomlachhu stone quarry, stone 
crushing plant, batching plant, and worker colony). 

 Dumping yards have gabion walls and check dams to avoid muck overflow. 

 Alternative dumping yard found, when first one filled. 

 Catch drain installed at Dala dumping yard, and diverting drain constructed at the surge shaft. 

 Dumping yards will be graded, and re-vegetated; first dumping yard is already being rehabilitated. 

 Wastewater from the tunnels goes through a filter tank, prior to discharge back to the river. 

 9,100 ornamental trees have been planted or donated; along the access roads and other places 
(tree planting started in June 2010, with mesh protection around saplings); all tree cuts were logged 
for compensation; about 75% good survival and growth rates of saplings. 

 Department of Forest Office and DHPC monitor for illegal poaching and fishing; also signs are 
posted to this effect. 

 Wildlife and bird species are observed and logged on a regular basis. 

 There is routine monitoring of air and water quality (and less frequent monitoring of soil quality); 
about 90% of the samples are below Bhutan standards for these media; monitoring is undertaken by 
NEC, as well as DHPC; noise has also been monitored and found within standards. 

 Dust management (water sprinkling) is a continuous activity (it was increased after suggestion of 
NEC); hard topping will eliminate dust issues during project operation. 

 Safety training implemented and personal protection equipment issued. 

 Active waste management, with bathroom and kitchen wastewater going to septic tanks; there is no 
discharge of equipment to the river. 

DHPC = Dagacchu Hydro Power Corporation, NEC = National Environmental Commission. 

 
13. As the executing agency and implementing agency of the project, DGPC and DHPC will 
continue to ensure the timely and adequate implementation of the EMP for the project, and will 
ensure that all activities will continue to comply with ADB Loan Agreement,  and the applicable 
national and local environmental laws and regulations. The NEC’s monitoring to date indicates 
compliance with national environmental standards, which has led to the extension of the 
environmental clearances to ensure proper completion of the construction works. 
 

III. Conclusion 
 

14. The field observations and review of the environmental safeguard monitoring reports, as 
well as review of the Dagachhu discharge data and the technical specifications of the fish ladder, 
indicate that there are no existing or developing issues related to this project, and that the 
required environmental safeguards have been effectively implemented. As there is no change in 
the scope of the project, related to the additional funding, the current EMP practices should be 
appropriate and adequate to contain temporary environmental impacts during the remainder of 
the construction and operational phase. 
 
15. DHPC environmental staff will continue to monitor the effectiveness of the fish ladder 
over two years of operation, as well as downstream discharge, to confirm the effectiveness of 
the minimum environmental flow and the fish ladder operation. These are consistent with the 
existing EMP and will provide valuable information to support other subsequent hydropower 
projects in Bhutan.   
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Annex 1: Status of Other Specific Environmental Mitigation Measures 
Specific environmental mitigation measures Status 

Some localized impacts due to construction activities could be mitigated or 
minimized by implementing the designed mitigation measures. 

This has been done adequately. 

Proposes measures to mitigate potential impacts along with measures to 
enhance positive impacts of construction and operation of the Dagachhu 
hydropower plant. The enhancement measures should receive equal 
attention as the proposed mitigation measures. 

These include slope stabilization 
and replanting of trees. 

Potential increases in air, water, and noise pollution due to construction 
activities will be minimized by taking proper mitigation measures and are 
not expected to exceed the compliance standards provided in the 
respective 2003 NEC regulations. 

Results, about 90% of the time, 
have not exceeded standards. 

The river water quality is unlikely to deteriorate because the water 
circulates relatively quickly. 

This was certainly observed in May 
2013. 

All identified impacts are ranked as low or medium. This is still an appropriate 
conclusion; no severe impacts have 
arisen to date. 

The EMP outlines such mitigation measures as transporting of excess soil 
and rocks to designated dump sites, and ground leveling; slope 
stabilization and revegetation to prevent slides and soil erosion along 
access roads and river banks; appropriate handling of construction waste 
and hazardous waste (if applicable) to designated disposal sites. 

All are done accordingly. 

Setting up barriers and check posts to prevent poaching. This is monitored regularly. 

Data collection of hydrological flows to assure implementation of the 
minimum ecological water flow requirements. 

The surveys were done for 
additional two years. 

Water reservoir management including sampling downstream water quality 
to detect riverbed sedimentation levels. 

Turbidity has been measured 
routinely; results to date are 
acceptable. 

Environmental clearance, that is mandatory to obtain as per the 
Environment Assessment Act 2000 before initiation of any project 
activities. 

All environmental clearances have 
been re-issued and reconfirmed, 
after frequent NEC site inspections. 

Setting up an environmental management unit within DHPC. The Environment Unit was set up. 

Coordination with the project engineering unit to incorporate environmental 
concerns into civil works contracts. 

Done. 

Environmental capacity building including contractor’s engineer. Done. 

Monitoring of civil works execution. Underway routinely. 

Monitoring of wildlife indicators. Regular observations and reporting 
on wildlife is done. 

The Government-approved environmental assessment recommends a 
minimum flow (ecological flow) release from the dam 1.4 cubic meters per 
second (roughly in the range of 5%–10% of the mean annual natural flow) 
to support animal life, in particular fish migration from March to April (to 
spawning site) and from September to October (return to lower altitude for 
warm water). 

In fact, minimum environmental flow 
will exceed 10% in all months, 
based on the data for the last two 
years. 

Enhancing mitigation measures through potential installation of a fish 
ladder (or other means of facilitating fish migration). 

The fish ladder has been adopted 
as a requirement from NEC. 

DHPC as the Implementing Agency, will be responsible for construction 
and operation of the plant, and implementation of the EMP. 

Full staffing up, compliance with the 
EMP, and regular reporting to ADB 
have been done. 

If ADB finds that the changes will have impacts on environmental 
safeguard compliance, DGPC will be required to complete either initial 
environmental examinations (for category B projects) or a full EIA if the 
changed scope is categorized as an environmental category A. 

No change in scope; it remains 
Category B. 

ADB = Asian Development Bank, DHPC = Dagacchu Hydro Power Corporation, EIA = environmental impact assessment, EMP = 
environmental management plan, NEC = National Environmental Commission. 




