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» Design and investigation process




» Design and investigation process

MOU signed in 2007

The ESIA was approved by GoL

F/S for Peer Review complied with PDG 2009
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The Updated F/S Report was finally acknowledged by Ministry of Energy and
Mines, Lao PDR.




» Project Layout
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._Sanakham HPPls the a ‘ anned on the main stream of the
Mek@g \Rwer In Lag «/ \ " at the pro’ject site is on barder ef

| Provmce Sayaburl an ct. I@p{haa of*Province Sayaburl A
is 1o it ban iof, Vientiane Prgvmce IS located at .
the left river baer’ -g_ SF=STIE |S losated f‘ll”\ L737km away from the Mekong™
estuary, about 155Km & he “Mientiane, 81km away: from-the=
upstream of the Pak ; anakham county seat. -

The normal water level is 2 tal ir apac 84MW the
average annuw;zenergy output is '3803GW-h. The to’tﬁftﬁﬁtrut ﬂéggL[atlon IS 85
months.
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‘Furthermore, aftlompletlon the project shall sale power to Thailand and it will

help develop tourism and P pﬁmaote the social and economic development of the
country. .
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shiplock

flood sluice gate

Flood sluice
gate

Dam type: Concrete dam
Water retaining structure: Left auxiliary dam, ship lock, left flood sluice, powerhouse
right flood sluice, fish pass, right auxiliary dam | “
Dam crest length: 909.9m
Max. dam height: 56.2m




Upstream view
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In order to improve sand flushing efficiency, the bottom elevation of the right four
outlets has been lowered to 192.0m, from 198.0m.
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» Design Standards

Updated FS Report is in compliance with following standards:

Lao Electric Power Technical Standards;

Preliminary Design Guidance for Proposed Mainstream
Dams in the Lower Mekong Basin, and related MRC
regulations;

v' Periodic Technical Bulletins on the Safety of Dams issued
by the International Commission on Large Dams (ICOLD) ;
World Bank, Operational Policy 4.37,

International standard: ACI. ASTM. US Army Corps of
Engineers. United States Bureau of Reclamation, etc.

v' China Power Industry Standard;

v
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Hydrology

Sediment & Water quality
Dam safety

Navigation

Fish way

Resettlement
Transboundary study
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® 1. Hydrology

Hydrological data

Run off data 192372004 192372019 192372019

Flood data 192372004 192372008 192372019

v' During 2009~2019, 4 sets of water gauges
had been established at the damsite, mainly
to measure water levels;
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al data gauges location

Hydrologic

—pic. O TR
s e
W .,

g

<& Ay
/P Water Gauge

X 1.’;-!"'3

=

G&Uivé v

A Water

‘ Paphut Nawamin
g ongkhon Lila. .
REATE Pl




» Project study

Runoff

1680 | 1340 | 1150 | 1160 3390 | 6860 | 11600 | 10900 | 6600 | 3840 | 2360 4400

1690 | 1340 | 1150 | 1160 | 1650 | 3420 | 6920 | 11800 | 10900 | 6570 | 3840 | 2350 4410
1700 | 1360 | 1160 | 1160 | 1650 | 3430 | 6920 | 11800 [ 10900 | 6590 | 3860 | 2360 4410

It can be found that this review result of the long term monthly. average
discharge is similar to the result of the feasibility. study: in 2011.
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Flood

Flood Flows at Sanakham project

Exceedance

Probability(%) 1994 Study NWE MRC-CNR
Estimations | Estimations Estimations
16300 16200 It can been seen that the flood

calculation method adopted by NWE
23580 is similar to the calculation method

3000 adopted by MRC-CNR and the
difference between the developer
25500
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estimations and MRC-CNR
100 28780 28400 27200 estimations is very small, the
2 29900 29000 maximum of which Is less than

500 3.87%.,the minimum_ is only: 0:86%:

31700

33000

33880 331001 30900-34900)
34700

344001 (32500-36850)
37000

361001 (34550-39450)

1000

2000

5000

10000

38800
37300 (36150-41400)



» Project study

® 2. Water quality and
Sediment sampling
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Calculation with mathematical model

elevation(m)

s | [ 7 1 [

180 185 190 195 200 205 210 215 220

Morphology for 2-D
water-sediment
mathematic model
simulation
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Physical Model Test in Chong Qing, P.R.C
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Integral,Model Test Semi-Integral Model Test™

Research scope of the model test is: 2.5Km from the upstream of the
dam site and 1.7 Km from the downstream of the dam site with the 1:100

of model test scale.
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® 3. Dam safety

1. Earthquake safety

 No earthquake above 5 magnitude has ever occurred within
100km of the dam site in 553 years;

« Seismic safety evaluation had been completed by the
Earthquake engineering research institute of Yunnan (China);

« The horizontal seismic peak ground acceleration for standard of

design and check is 0.063g (a,) and 0.1g (a;,), respectively:
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* Flood Standard

Dam type Return period Flood discharge

Work condition (year) (m3/s)

Gravity Design flood 2000 34700
dam
Check flood 10000 38800

The proposed maximum navigable water level for navigation structures is
based on 3-year frequency floods.
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® 4. Navigation

» The envisaged second-stage ship lock arrangement and estimated cost are
included.

« Navigation design during construction period is included.

« Sanakham HPP will be operated for power generation at inflow rate without
consideration of reservoir capacity regulation and dead water level is
designed for multiple operation choices. Generally, the normal operation
level is maintained at EL.220.0m.

 The one-way lockage time: I
T=5 (entrance) + 2(lock closing) +10 (filling or water release) +2 (lock openlng) =~
+4(exit) +5 (interval)=28 min<<30min
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Ship lock scale: 500t level

Effective dimension of the lock chamber: 120 X12X4m

Max. flotilla: 1+2 X 500t (two row in-line) compoundable ship

Max. overhead clearance for navigation: 8m

Number of ship lock lines: single-line ship lock is designed; second-line
ship lock is reserved in appropriate place.

Guarantee rate of navigable stage: 95% for lowest navigable stage

The effect depth of riverbed incision is 1.0m
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® 5. Fish way

With reference to the latest investigation on fish and historical data,
we studied the kinds, quantity of fish resource, and living habit.
And referring to the experience on the world, A natural-like fishway is
selected.
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® Fish way

Passages for fish passing through Sanakham dam: fishway, turbine, sluice.
Turbine generators for Sanakham are bulb type units, which are environmental friendly.
With 18 flat-bottom flood sluices arranged for Sanakham, the upstream-downstream

level difference during the flood release period would be not much.
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® Fish way
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Fish pass
Width :5m;
: Entrance 2
Length:2.39km
Slope:0.075%

Namhueng
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® 6. Resettlement

NWH and NCG company have identified and assessed the potential positive and negative
impacts of the project, by field investigations with topographic maps and GPS. The more
detailed information is in ESIA documents.
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® 7. Transboundary study

MEKONG SANAKHAM

HYDROELECTRIC POWER PROJECT

TBESIA & CIA -

Transboundary Environmental and
Social Impact Assessment &
Cumulative Impact Assessment

FINAL REPORT - JULY 2017

AE(ERFHAKEFERCE @

o ko T P R SR E
| sessen -

Datang (Lao) Sanakham Hydropower Co., Lid, b~

In March 2013, company was entrusted
to initiate the Cumulative Impact
Assessment ("CIA") and Transboundary
Environmental Impact Assessment
("TEIA") of Sanakham hydropower
project. In September 2013, the TEIA
report and CIA report were submitted to
the Ministry of Natural Resources and
Environment and approved by the GoL.

In Aug 2017, the updated “CIA” & “TEIA”
were submitted to Ministry of Natural
Resources and Environment and
approved by the GoL.

Now developer hire external consultant
to collect data information regardlng tgb
Thailand territory. R
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Northwest Institute was invited to
cooperate with NCG to carry out the
physical index investigation of
Sanakham project. Meanwhile,
Northwest Institute studied hydrology,
fish migration and fishery, sediment
subsidence, navigation, water quality
and dam safety in cumulative and
transboundary impacts that The
National Mekong Committees
("NMCs") concerned. The results
show that the Sanakham project will
not have significant transbol
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We have fully considered the concerns of the NMCs and invited the. |

Northwest Institute to conduct a detailed study on the above |ssues <
present, no specific scheme has been formulated. We will invi

Northwest Institute to offer detailed answers to relevant que St C
PNPCA is initiated.







