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A.2. Description of theproject activity :

The project activity is to build and operate a lygbwer plant with an accumulation reservoir on the
Chay river. The project is located in the Coc Lyn@oune, Bac Ha District - Lao Cai Province in
Vietnam. It is 30 km from Lao Cai town and 320 kmorh Hanoi.

Bac Ha hydropower plant (Bac Ha HPP) is owned auilt by the state owned company Bac Ha
Hydropower JSC.

The dam will produce 378 GWh electricity per yesith an installed capacity of 90 MiVThe darfihas

a reservoir area at maximum water level of 6.9kmth an energy density of around 13.0 W/m
220KV line Bao Thang will be built, which is syncdmous with 220 kV line Bao Thang-Lao Cai. As
long as the Bao Thang station has not been comstiyet from Bac Ha HPP to node G9A a 15 km long
AC-300 wire and from G9A to Lao Cai station a 13 komg 2xAC-300 wire is connected. When the 220
kV Bao Thang station is finished, a 7 km long Rewt transmission line will be built with transts
coupling on the 220kV Bac Ha HPP -Lao Cai formihg 220 kV Bac Ha HPP-Bao Thang transmission
line and the Bao Thang-Lao Cai transmission lirtee project started construction in February 2005 an
expects to enter into operations mid 2011.

The project will reduce GHG emissions by annualtys, 206 tCQ by producing electricity with a
renewable source thus substituting electricity poedl in Vietnam to a large extent by fossil means.

The contribution to sustainable development is:

- Reduced GHG emissions through producing energy avitnewable source.

- Reduced local air pollution, especially particletimaand sulfur bio-oxide caused by thermal
power plants, especially coal plants as used bynéie.

- Renewable energy sources and technology is prombies! diversifying energy sources and
securing energy supply for a sustained economiwttrof Vietnam.

- Creation of 737 additional jobs during constructaord 109 permanent jobs during hydropower
plant operatiors

' File 6, p. 2
% File 11, p. 2
*File 12
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866 households with a total of 4,449 people weiectdd due to the project of which 66 householdb wi
325 inhabitants had to be dislocdte@dompensation, support and resettlement have gigen to these
people. The project is also being evaluated for W®&brld Council on Dams) compliance and has
realized all respective documentations.

‘ A.3.  Project participants: ‘

Name of Party involved Private and/or public entity(ies) project Kindly indicate if the Party
((host) indicates a host Party) | participants (as applicable) involved wishes to be
considered as project
participant (Yes/No)
Socialist Republic of Vietham | Bac Ha Hydropower Joint Stock Company (stgtéNo

(host) owned corporation)
Switzerland ecotawa AG (private entity) No

‘ A.4.  Technical description of the project activity ‘

‘ A.4.1. Location of the project activity ‘

‘ A4.1.1. Host Party(ies): ‘

Socialist Republic of Vietham

‘ A4.1.2. Region/State/Province etc.: ‘

Lao Cai Province

‘ A4.1.3. City/Town/Community etc.: ‘

Coc Ly Commune, Bac Ha District

A4.1.4. Details of physical location, includinghformation allowing the

Power house: 22°30'24"N 104°11'42"E

4 File 13
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Sectoral scope / Category 01: Energy industriese(&ble sources)
Grid-connected electricity generation from renewatdurces

A.4.3. Technology to be employed by the projectvity :

The hydropower plant has two hydraulic turbinese Ttbtal generation capacity is 90 MW. The

hydropower plant is based on an accumulation regerv

Table 1. Characteristics of the Hydropower Plant

Parameter Unit Value

Capacity turbines MW 90

Maximum rated flow rafe m’/s 187

® Based on technical FSR (File 6), p.2.

®File 11, p. 2
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Annual production houfs hours 4,204
Average annual power production for drid MWh 374,576
Table 2: Characteristics of the Reservoir
Parameter Unit Value
Reservoir area at maximum water level km? 6.9
Total capacity million m® 171.1
Useful capacity million m® 103.8
Power density W/m? 13.0
Length of dam meter 9
Maximum height of dam meter 77.6

Source: File 11, p.2. (for maximum water level lohsga figure below)

Figure 1. Maximum Reservoir Area Calculation

Z(m) | Fkm® | W (tr m’) i .
85 80 75 70 65 60 35 50 45 40 35 30 25 20 15 1.0 05 040
118.9 0.00 0.00 190 - 190
125 0.60 1.22 - -t
130 - | - 180
130 0.83 4,78 —
/
135 1.14 9.67 170 - 170
140 1.67 16.64 ‘
160 ‘\\ | 160
145 2.03 25.86 \
150 248 | 3709 150 =0
155 3.04 50.85 - \ T
160 357 | 6733 \
130 - sowg wile we wl 3 I i 130
| 7% 45 8751 3 Wo(tr m3) F (km2) \
170 508 | 11147 120 | 120
175 5.97 139.035 !
110 : : : 10
180. 6.90 171.17 ) 0 20 4() 60 80 100 120 140 160 180 200 220
185 7.96 208.28
Table 3: Equipment
Equipment Specifications
Turbines 2 hydraulic turbines produced in China@anjin Tianfazhongxing with an assembly
capacity of 46.4 MW each and a rated capacity d/i48°
Generators 2 vertical sync generators of each 53 (dWer factor 0.85) produced in China by

"FSR, 2004, (File 7), p.2-12
® Production capacity (90*4,240) minus 1% interdattricity usage based on FSR, 2004, p. 22-6 @ile
° File 14, Annex 6, p. 4/196

Bac Ha Hydropower Project, Vietnam Version 1.4
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Tianjin Tianfd®
Transformer 2 oil immersed transformers of 63 MVA&I230 kV produced by EEMC in Vietnain
Grid connection and According to central power planning a 220KV lineadBBhang will be built, which is
transmission line synchronous with 220 kV line Bao Thang-Lao Cai.léwsy as the Bao Thang station hps

p ==

not been constructed yet from Bac Ha HPP to nodk &95 km long AC-300 wire an
from G9A to Lao Cai station a 13 km long 2xAC-30i0e is connected. When the 22(
kV Bao Thang station is finished, a7 km long 2egit transmission line will be built

with transistor coupling on the 220kV Bac Ha HPRGICai forming the 220 kV Bac Ha
HPP-Bao Thang transmission line and the Bao Thamai transmission life

Back-up facility Backup source includes a transfarmf 1,000 kVA - 35/0.4 kV, connecting to 35 kV
grid and a diesel generator of 500 kVA. A battesty220V DC/500Ah, and a battery s
48VDC is used for operation of equipment and atsbackup source in case of AC
power cut®

a4
—

Source: Turbines and generators File 19, attachindsit! schedule 2.1 and for grid connection fide (.2

Generators and turbines are imported from ChinaeyTtherefore contribute to the sustainable
development aspect of the project via technologydfer.

Figure 2 shows a general plant layout.

Y File 14, Annex 5, p. 4/16

! File 14, Annex 3, p. 5/6 and Annex 6 p.57/196
2 Fjle 15, p.1

3 File 16, chapter 8, p12-13/14

Bac Ha Hydropower Project, Vietnam Version 1.4 652011
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Figurg 2 _Plagt Layout _
1PROJECT BOUNDARY

1oy Aeyd

‘Reservoir

Trasmission Line Penstock

Powerhouse

| I Bao Thang 1

L Station NatioQaI_Grid Down Stream

Years Estimation of annual emission

reductions in tCOye,
2011 107,953
2012 215,906
2013 215,906
2014 215,906
2015 215,906
2016 215,906
2017 215,906
2018 107,953
Total estimated reductions (tonnes of CQ,) 1,511,342
Total number of crediting years 7

Bac Ha Hydropower Project, Vietnam Version 1.4 652011
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Annual average of the estimated reductions over therediting
period (tCOxe) 215,906

There is no Official Development Assistance in thisject and the project will not receive any pabli
funding from Parties included in Annex I.

SECTION B. Application of a baseline and monitorirg methodology

Applied methodology

ACMO0002 Version 12.1.0: “Consolidated baseline rodtilogy for grid-connected electricity generation
from renewable sources”.

Related tools

“Tool to calculate the emission factor for an eledly system” Version 02.2.0
“Tool for the demonstration and assessment of ewtdility” Version 05.2

The proposed project is a grid-connected renewadleer generation project activity that installseavn
power plant at a site where no renewable powertpleas operated prior to the implementation of the
project activity (greenfield plant) applicable toCM0002. The applicability conditions of the
methodology are related with the project in table 4

Table 4: Applicability Conditions and Project Situation

Applicability condition Project situation

The project activity is the installation, capaamydition, retrofit or replacement ¢fThe project is the installation
a power plant/unit of one of the following typegdiho power plant/unit (either | of a new hydro power plant
with a run-of-river reservoir or an accumulatioseevoir), wind power plant/unit, with an accumulation
geothermal power plant/unit, solar power plant/unéve power plant/unit or reservoir.

tidal power plant/unit.

In case of hydro power plants, one of the followdmgpditions must apply: The project activity results in &
- The project activity is implemented in an existhegervoir, with no new reservoir with a power
change in the volume of reservoir; or density of 13.0 W/h**

- The project activity is implemented in an existhegervoir, where the
volume of reservoir is increased and the poweriteokthe project
activity, as per definitions given in the ProjechiEsions section, is
greater than 4 W/mor

14 See for reservoir areas File 11, p. 2

Bac Ha Hydropower Project, Vietnam Version 1.4 652011
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- The project activity results in new reservoirs #imel power density of
the power plant, as per definitions given in thej&t Emissions
section, is greater than 4 Wim

All applicability criteria are thus met.

\ B.3. Description of the sources and gases includedthe project boundary:

The spatial extent of the project boundary includles project power plant and all power plants
connected physically to the electricity system thatCDM project power plant is connected to.

The greenhouse gases and emission sources indfudeéxcluded from the project boundary are shown

in Table 5.
Table 5: Emissions Sources Included in or Excludeftom the Project Boundary
Source Gas Included? | Justification / Explanation
° CO, emissions from CcOo, Yes Main emission source
£ electricity generation in CH, No Minor emissions source
3 fossil fuel fired power Minor emissions source
& plants that is displaced du¢  N,O No
to the project activity
‘8‘ 2 | For hydro power plants, CO, No Minor emissions source
‘52 | emissions of Cifrom the CH, Yes Main emission source
A & | reservoir N,O No Minor emissions source

B.4.  Description of how the_ baseline scenari identified and description of the identified

baseline scenario:

The baseline scenario is the electricity delivetedhe grid by the project activity which would leav
otherwise been generated by the operation of gnhected power plants and by the addition of new
generation sources, as reflected in the combinedjim@CM) calculations described in the “Tool to
calculate the emission factor for an electricitgteyn”.

Chapter B.6. includes the calculation of the CM: feomulas see chapter B.6.

B.5.  Description of how the anthropogenic emissionsf GHG by sources are reduced below
those that would have occurred in the absence ofélregistered CDM project activity (assessment

and demonstration of additionality):

The additionality of the project is determined @sihe latest Version of the “Tool for the demonsbra
and assessment of additionality” (Version 05.2).

The project starting date is defined as the datevbich the construction contract was signed being
21.02.2005. The project activity thus started pvlidation and prior 2.8.2008 and is thus congden
existing project activity in line with EB 49 Ann@2 (section C of guidelines).

Bac Ha Hydropower Project, Vietnam

Version 1.4
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Based on section C part a) of EB 49 Annex 22 tileviang table shows awareness of the CDM of the
project participant prior to the project activityag date, and that the benefits of the CDM were a
decisive factor in the decision to proceed withpghgject.

Table 6: Prior Consideration Part A

Date Milestone Documentary Proof

28/04/2004 Directive N0.4124/TCT-QLDA of the Gerldd&ector | Directive (File 19)
to identify a CDM consultant

25/01/2005 Establishment of a CDM board Officidtde No.04/TDBH/KT-
KH (file 34)

21/02/2005 Project starting date: Signature of wanson contract | Contract (File 18)

The Board meeting April 2004 identified CDM as iadiicial resource to overcome the barriers including
financial barriers to the project implementatiord aiecommended the identification of a consultant

which also assumes all risks and costs of the Cbddgss. The project owner established even before
project start already a CDM board with clear resaitities for involved persons. These two actions

clearly show that the project proponent was awatheCDM and that CDM was considered as decisive
to overcome the barriers to project implementatibm.secure CDM even a Board was created by the
company.

Based on section C part b) of EB 49 Annex 22 tiievong table showdy means of reliable evidence,
that continuing and real actions were taken to ree€IDM status for the project in parallel with its
implementation.

Table 7: Prior Consideration Part B

Date Milestone Documentary Proof

21/02/2005 Project starting date: Signature of wanson contract | Contract (File 18)

18/12/2006 MoU with Carbotech AG for CDM projecivéopment | MoU (File 20)

15/05/2008 MoU with ecotawaAG for CDM project devginent MoU (File 48)

24/06/2009 CDM project development contract Contile 21)
09/2010 GSC at UNFCCC UNFCCC website
July 2011 Expected operational start of project

After project start first a MOU was realized wittai®otech AG. Later this was changed to ecotawa
which after careful project due diligence realizadCDM development contract with the project
proponent. During 2009/2010 ecotawa collected alladrequired including the calculation of the
combined margin and all the information required tftee World Council on Dam (WCD) compliance
report as this is a requirement to sell the CER&eénEuropean market. Especially latter requirtsge
amount of additional information which needs todotlected at project sité As the project will only
generate CERs from mid 2011 onwards the projectldeer was in no rush to terminate the project as
validation and registration costs occur upfront #merefore for cash balance reasons it is advis@ble
realize the registration just before operationaltstThe project owner has thus shown clear stéps o
continuous action with less than 2 years betweénrein line with point 6b of EB 49 Annex 22 which
states: “Evidence to support this should includeter alia, contracts with consultants for
CDM/PDD/methodology services, Emission ReductiomcRase Agreements or other documentation

1> 3QS is validating simultaneously the WCD repoepared for the HPP.

Bac Ha Hydropower Project, Vietnam Version 1.4 652011



@\& PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 03 UNFOCE "
vvy

CDM - Executive Board

page 11

related to the sale of the potential CERs (inclgdiarrespondence with multilateral financial ingitns
or carbon funds)».

STEP 1. IDENTIFICATION OF ALTERNATIVES TO THE PROJE CT ACTIVITY
CONSISTENT WITH CURRENT LAWS AND REGULATIONS

Sub-step 1a: Define alternatives to the project antity

Paragraph 4 of version 05.2 of the additionalitgl tetates: “Project activities that apply this tool
context of approved consolidated methodology ACMD@hly need to identify that thereasleast one
credible and feasible alternative that would be more attractive than the proposegept@ctivity.”

Therefore following two scenarios are considered:

» Alternative 1: The proposed project undertaken outithe CDM;
« Alternative 2: Continuation of the current situatiith power from the Viethamese grid.

Sub-step 1b: Consistency with mandatory laws and gulations

Alternative 1 is theoretically technically feasibdnd complies with Vietnamese current laws and
Regulations. Alternative 2 does not face with aagrier from the current law and regulation becatse
project owner has no obligation to build or investhe power plant to supply electricity for thecéb
area.

Step 2. Investment analysis

The steps used and the procedures follow the Gogdan the Assessment of Investment Analysis as
included as Annex in the methodological tool “Tdwolr the Demonstration and Assessment of
Additionality” Version 5.2.

Sub-step 2a: Determine appropriate analysis method

Options include:

1. Simple cost analysis

2. Investment comparison analysis

3. Benchmark analysis

The project activity generates income other thaiR C&venues. Thus option 1 is not appropriate. The 2
options included are the project with or withouteeue of CER. The baseline case has no investment.
Thus the investment comparison analysis is not@apate. Therefore the option 3 benchmark analysis
is chosen as appropriate analysis method.

Sub-step 2b — Option III: Apply benchmark analysis

Determine Suitable Indicator

Bac Ha Hydropower Project, Vietnam Version 1.4 652011



@\& PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 03 UNFOCE ’l
vvy

CDM - Executive Board

page 12

The financial/economic indicator chosen is the &Rt is considered as the most suitable indidator
the project type. The IRR is taken as it can belyeaempared to a financial benchmark. The IRR is
capable of comparing the investment decision optiogect with a financial benchmark and thus giaes
indication of the financial profitability of the westment.

The financial analysis is based on a standard rhgskeameter as benchmark. As benchmark the
commercial lending rate used in Vietnam is usea $tate Bank of Vietham (SBV) fixes the maximum
loan interest rate. All commercial banks applieid #ame maximum commercial interest rate. This rate
was 11.7% in VND at the time of financial analy$ighe benchmark is lower than the IMF commercial
lending rate for 2005 being 13.6%The benchmark is thus clearly justified and covesive.

Sub-step 2c: Calculation and comparison of financiandicators

The principles used for all calculations and tle@impliance with EB guidance is shown in the follogyi
table.

Table 8: Investment Principles and EB Guideline$

EB Guideline'® Project

Points1 and 2: General introduction of

Guidance

Point 3: Period of assessment The period of assedgaken is 25 years of operation (total 30 yeqrs

including construction). According to the guidaribegeneral a
minimum period of 10 years and a maximum of 20 yedl be
appropriate.” The project is taking a longer penddch is more
conservative. The salvage value at the end of¢hiegis included
based on the technical life-span.

Point 4: Salvage value The salvage value is incud&e technical life-span was taken basgd
on EB 50 Annex 15 as 150,000 hrs for hydro turb{igesierators and
transformers 30 years; to be conservative forcligment the 150,000
hours was taken which is 36 years at annual operaturs). For
construction the salvage value is based on thepliifie of 40 years
according to Decision No. 2014/QD-BCN dated 13 0@/ by the
Ministry of Industry°

Point 5: Depreciation and other non-cash Depreciation and other non-cash items such as aaton are not
items included when calculating the IRR. Taxes and dutage not been
included. This is in line point 11 as the IRR ifcodated pre-tax as
recommended in this point.

Point 6: Time of assessment All input values aigeldaon data available as of February 2005. The
decision was taken after the approval of the tedimesign stage 1

16 Commercial interest rate is idem to base rateate®Bank of Vietnam which is 7.8% plus 50%; Baxte source:
State Bank of ViethamFile 1

" IMF, 2007, Table 21, p. 24 (fixed capital, mediterm), File 2
18Based on EB 51 Annex 58&uidelines on the Assessment of Investment Andly&ssion 03

¥ Tool for the demonstration and assessment ofiaddiity, Version 5.2. Annex: Guidance on the Assesnt of
Investment Analysis Version 04

2 File 3

Bac Ha Hydropower Project, Vietnam Version 1.4 652011
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(File 6). At this time the feasibility study Versid was available
(11.2004, File 4) and a MOU for electricity sellihgd been signed
(10/2004) (File 5).

Point 7: Cesation of implementation

Not relevamtdmject

Point 8: Provision of spreadsheet

Spreadsheebisdad.

Point 9: Finance expenditures

Financing expenditare not included when calculating the IRR (g
point 5).

Point 10: Equity IRR

Project IRR and not equity IBRalculated.

Point 11: Taxation

Taxation is not included andeax benchmark is applied.

Point 12-18: Selection of benchmark

The appliedcherark is the local commercial lending rate a

»]

a

project IRR is used. The benchmaskased on publicly available dgta

sources of the State Bank of Vietnam. No interoahgany benchmar
is used.

Point 19: If the alternative to the project
activity is the supply of electricity from a
grid this is not to be considered an
investment and a benchmark approach i
considered appropriate.

A benchmark approach is used.

[2)

Point 20: Only variables, including the
initial investment cost, that constitute ma
than 20% of either total project costs or
total project revenues should be subject
to reasonable variation.

Sensitivity analysis is made assuming followingrdes:
re 10% lower investment costs
10% lower operational costs
ed 10% higher income from electricity sale
These are all important cost/revenue variables.

Point 21: The DOE should assess in det
whether the range of variations is
reasonable in the project context. Past
trends may be a guide to determine the
reasonable range. As a general point of
departure variations in the sensitivity
analysis should at least cover a range of

ailhe sensitivity analysis is made in a range of +1@&ditionally an
ex-post assessment is made and a cross compdridata iranges an
their variations are plausible

+10% and -10%.

[

Data presented is based on the feasibility refeBR) 2° version as issued November 2004. Thereafter
new versions were realized with changing costs ¢sesitivity analysis). The following table showg t
core data used for the financial assessment.

Table 9: Core Data Used for Financial Assessment file investment decision 15/02/2005)

Item Unit Value Data Source
Base rate of State Bank of Vietnam is 7.8% plus
Local commercial lending 5094
rate Percentage 11.7% | Date: Decision 93/Q-NHNN dated 27/01/2005
According to guidance point 3 a maximum period
20 years is considered as appropriate. Taking 25
years of operation and a total of 30 years inclydin
Period of assessment Years 30 | construction is thus very conservative. The faluga

%1 Base rate source: Document 25, State Bank of &iefiSee File 1. The IMF published for 2006 a noliimarest
rate in Vietnam of 13.7% which is higher than tlasdyrate used therefore showing the conservatiserid¢he base

rate (see file 2)

Bac Ha Hydropower Project, Vietnam
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e )
y

at the end of the period is included.

Salvage value

The technical life-span was taken based on EB 5(
Annex 15 as 150,000 hrs for hydro turbines
(generators and transformers 30 years; to be
conservative for all equipment the 150,000 hours

taken which is 36 years at annual operating hours).

va

- Construction 193,895 | For construction 40 years was taken which is even
- Equipment Million VND 122,798 | more conservative
Based on FSR Annex, (File 7), p.2-12 realized bylan
external company
Operating hours Hours 4,204 | Date of document: 06/01/2005
Total electricity generated Calculated with operating hours and 90 MW capagity
per annum MWh 378,360
FSR Vol 1, , p. 22-6 (File 4)
Internal usage of electricity| Percentage 1% | Date of document: 28/11/2004
Electricity sold to the grid Calculated based on total produced minus interng
per annum MWh 374,576 | usage
tsd VND / Based on MOC signed with EVN, 2004 File 5 p.1
Electricity sale price MWh 593 Date of document: 22/10/2004
FSR, Vol 1, p. 22-6 (File 4)
Annual operational cost Percentage 0.594 Date of document: 28/11/2004
Investment Million VND 1,470,077| See details tab:
2% of electricity output valued at the selling price
above) based on Ministry of Finance Decree
N0.68/1998/ND-CP dated September 3, 1998 on
Regulating in detail the implementation of the
amended Ordinance on Resource Tax Art 7 point
3and Annex number VII point 2 (see File 9new)Ddte
Natural resources tax Percentage 2% | of document: 03/09/1998
11 USD based on estimate of World Bank projecfion
1.2004 p. IV (File 10); USD to VND exchange ratd
based on median exchange rate mid February 2095
tsd VND based omww.oanda.com/convert/classic
Price of CERs NtCER 167 Projection for date 1.2004

All the input values used in the investment analysuch as values used for the benchmark calcnolatio
operating hours, internal consumption and tota¢gtment) were thus clearly applicable at the tile o

investment decision.

Table 10 shows the investment detail of the project

Table 10: Investment Detail (million VND)

Item Investment
Construction cost 775,579
Equipment cost 410,239
Miscellaneous incl. construction preparation 150,616
Backup 133,643
Total 1,470,077

FSR, file 4 p 21-7, 28/11/2004
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The IRR baseline is 10.6% and thus significantlydothan the benchmark of 11.7%.

Sub-step 2d: Sensitivity analysis

Table 11 and figure 3 show the financial profitapibf the investment in absence of the CER inclgdi
the sensitivity analysis and comparing the valuégh Whe benchmark. In all cases the IRR is belog th

benchmark.

Table 11: IRR Base Case and Sensitivity to Parameat€hanges Excluding CER Revenues

Case IRR
Base case 10.56%
10% lower investment cost 11.66%
10% lower operational cost 10.60%
10% higher income from electricity sale 11.60%
Benchmark 11.70%

Figure 3: IRR in Absence of CER Revenues
11.80%

11.60%
11.40%
11.20%
11.00%
10.80%
10.60%
10.10%
10.20%
10.00%
9.80% T | | |

Base case  10%lower 10% lower 10% higher Benchma®kBenchmark
investment operational income from
cost cost electricity
sale

M Base case

B 10% lower investment cost

B 10% lower operational cost

B 10% higher income from electricity
sale

In all cases the IRR is lower than the benchmarkthe project in absence of CDM is financially hon
feasible.

Calculations done are conservative as also indidaydollowing elements:

« The latest investment calculation dated August 26f@wved a 51% higher investment than the
one originally planned end 2084With this investment level the IRR would be 6.5%d thus
38% lower than the original value. This clearly whkothat the investment value taken for
calculation purposes is very conservative andithathighly improbable that the investment cost

2 Original investment FSR, file 4 p 21-7, 2004 amgeistment as of 8.2009 22, p. 3
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would be lower than anticipated. The cost increass due among others to a doubling of
compensation costsand a doubling of road construction cébts

* While the investment cost increased by 51% thedasumed price paid for electricity has only
increased by 9% from 593 VND/kWhto 646 VND/KWH®. Taking the last investment cost and
the last price assumption the IRR of the projectiidde 7.3% instead of 10.5% i.e. 30% lower
than the originally anticipated IRR.

* Insurance costs have not been included as no guatailable yet to proof data.

* No tax and finance costs have been included fautaion of the IRR. With tax costs the IRR
will however decrease.

The above listed points show that the IRR and tita dsed for calculating latter are very conseveati
and that fluctuations leading to a higher eitheoudigh a lower investment cost or significantly legh
electricity prices are highly improbable based be actual development of these parameters since
project starting date proofed with new data sources

With the CDM the project is however profitable dimhncially feasible as can be seen in the follawin
table. The access to CDM finance is thus decisiv@ifoject success and implementation.

Table 12: IRR with and without CER Revenues

IRR
IRR base case without CER revenues 10.6%
IRR with CER revenues 12.2%
Benchmark 11.7%

With CDM the project is clearly profitable and akothe benchmark. The CER revenues are thereby
estimated very conservatively with a price of 11DAE0, which is significantly lower than prices
currently paid.

Step 3 (Barrier analysis) is not performed.

Step 4: Common practice analysis

The above additionality test is complemented withamalysis of the extent to which the proposed
project type has already diffused in the relevacta and region.

Sub-step 4a: Analyze other activities similar to te proposed project activity

According to the Vietnam Construction Code — TXDVRA85:2002" hydropower projects are
categorized. Furthermore, according to DecisiorMafistry of Industry No 3454/®-BCN dated 18

23 Former File 23 p. V-2, new file 22 p.3
24 Original file 24, p. 6/7 and new file 25
*File 5

“file 26, p. 3

*" File 27
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October 2005 on development plan of small-scalerdpalver projects, hydropower projects having
installed capacity within the range of 1 to 30 M\ @ategorized as small scale projects Art. 1). The
categorization below takes account of these reiguigt

Table 13: Hydropower Project Groups Detailed

Group Installed capacity

> 300 MW

> 100 MW and < 300 MW

>50 MW and < 100 MW

> 30 MW and < 50 MW

>5 MW and < 30 MW

mm|o|O|m|(>

< 5MW

Source: Vietham Construction Code — TXDVN 285:2@BRe 28) Ministry of Industry No. 3454/QD-BCN, 280
(file 28)

In 2004 the government promulgated a new stratagythe development of electricity sources in
Vietnanf®. According to this strategy the market is liberati and the role of EVN is basically limited to
hydro-power projects larger than 100 MW (Art. 3pue to changes in the market structure therefore
power plants commissioned 2004 or later are condpari¢gh the proposed project. The comparable
project category based on the categorization ot and Vietnam Construction Code is thereby hydro
power projects with an installed capacity of betwes) and 100 MW. The following table lists
operational hydropower projects with these capegipirior validation start.

Table 14: Hydropower Projects Vietnam>50 and <100MW Capacity since 2004

Plant Commissioning date | Installed capacity (MW)
Can Dor’ 2004 78
Srokphumientf 2006 55

Quang Tri 2007 64
Pleikrong 2009 50

Buon Tua Srah 2009 86

Song Coff' (CDM project) 2009 63

Source: EVN, 2009 Annex 1 and 7 (File 32)

3 of the 6 plants are non-EVN i.e. are financed apdrated by a private entity. Private entitiesehav
other sources of finance and operate under diffariecumstances than a state-owned company and are
thus not comparable to the proposed project.

Song Con is a CDM project and thus not includethéncomparisofi.

Sub-step 4b: Discuss any similar Options that areczurring

8 DECISION No. 176/2004/QD-TTg OF OCTOBER 5, 2004e 29

?*Non EVN

**Non EVN

*Non EVN

%2 http://cdm.unfcce.int/Projects/Validation/DB/K6NBSCIX8UAIFMD1YHRIFUVEXLZW/view. html
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The Master Plan for Electricity EVN shows that hydisoses importance from generating around 40% in
the year 2010 to 27% in the year 2020 while coaldases considerably This is a clear indication that
thermal power projects have a higher priority anel eonsidered more attractive while hydro is not
common practice.

Projects which have been commissioned since mid 20th the construction and thus financing period
between 2007 and 2010 (including Bac Ha which imdeonstructed in this period) face a singular
problem not experienced by projects which commereatier and where thus able to start operations
2009 or earlier (the first three projects listecthe former table started operations prior end 2803
thus prior to start of the financial crisis). Viain experienced a period of high inflation rates not
experienced previoustyand consequently high interest rates as welldrging up of liquidity. Figure 4
shows the development of the commercial interdstoaer time.

Figure 4. Commercial Interest Rate
25

%

i /\

10
5
0]
> > & £ o o & A & ] 9 Y Q
R MDA M A R M M M M- M M-

Source: State Bank of Vietnam (File 1)

Figure 4 is a clear indication of the difficultyrdge scale investment projects with a long gestatienind

and a large initial investment and therefore bedegsitive to interest rates have. Projects already
commissioned prior 2007 have experienced lessdiffisulty and are thus in a different situatiorath

the proposed project which has its constructioniopelin a high interest period thus affecting
significantly it performance.

Taking into consideration the small amount of coraple non-CDM projects (5 units) and that 2 of
these have a different ownership structure whiéedther did not face the full blast of the sigrafit rise

3 EVN File 30

% Inflation rates 2002 to 2006 were between 4 and 886 IMF, 2007 p. 3 data 2002 to 2006 (File 2)saunded to
23% in 2008 (IMF, 2009, table 1, File 31)
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of interest rates and in light of the decreasirgtrnes importance of hydro-projects in Vietnam fotal
electricity generation the proposed project is @ered as not common practice.

| B.6.  Emission reductions: |

| B.6.1. Explanation of methodological choices: |

PROJECT ACTIVITY EMISSIONS
Project activity emissions are 0.
The power density of the project is greater thaii6r” and therefore

PE,p, =0 (1)

Where
PEipy Project emissions from water reservoirs ({&®)

The power density of the project activi®l) is calculated as follows:

PD - CapPJ B CapBL (2)
Ae; = Ay

Where:

PD Power density of the project activity (WJjm

Cap; Installed capacity of the hydro power plant aftee implementation of the project
activity (W)

Capg. Installed capacity of the hydro power plant beftite implementation of the project
activity (W). For new hydro power plants, this valis zero

Ap; Area of the reservoir measured in the surfadb@fvater, after the implementation of
the project activity, when the reservoir is fulljm

AgL Area of the reservoir measured in the surfacdéhefwater, before the implementation of

the project activity, when the reservoir is full?jFor new reservoirs, this value is zero
The hydropower project is new and thus the baselamameters included are 0.

BASELINE EMISSIONS

BEy = EC;P.J,y X EFgrid,CM Y (3)
Where:

BE, Baseline emissions in yea(tCO,/yr)

EGe;y Quantity of net electricity generation that is¢woed and fed into the grid as a result

of the implementation of the CDM project activityyeary (MWh/yr)
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EFgia.cmy Combined margin C£emission factor for grid connected power genenaitioyeary
calculated using the latest version of the “Toaotadculate the emission factor for an
electricity system” (tC@MWh)

The project is a greenfield plant and thus:

EC;P\J,y = EGfaciIity,y (4)

Where:

EGe;y Quantity of net electricity generation that reguced and fed into the grid as a result
of the implementation of the CDM project activityyeary (MWh/yr)

EGaciity,y Quantity of net electricity generation suppligdthe project plant/unit to the grid in
yeary (MWh/yr)

Step 1: Identify the relevant electricity systems

The project is grid-connected to the national gugetnam has one national grid. This is definedhaes
relevant electricity power system.

For imports from connected electricity systems tedan another host country(ies), the emissionofact
is 0 tons C@per MWh.

Step 2: Choose whether to include off-grid powerlpnts in the project electricity system (optional)
Option | is chosen and only grid power plants amuded in the calculation.

Step 3: Select a method to determine the operatingargin (OM)

The simple OM is used (method a). According toTbel any of the four methods can be used, however,
the simple OM method can only be used if low-cogtirun resourcesonstitute less than 50% of total
grid generation in the average of the five mosent¢gears. No geothermal, wind, nuclear and solar

generation facilities connected to the grid areraieg.

Table 15: Low-Cost/Must-Run Power Plants in Vietnam(2004-2008)

2004 2005 2006 2007 2008

Hydro low-cost/must run MWh
17.858.651 16.365.438 19.508.244 | 22.385.232| 25.933.762

Total generation GWh
44.974.169 50.330.468 57.160.493 | 66.348.589| 74.689.636

Percentage low-cost/must run

39,71% 32,52% 34,13% 33,74% 34,72%

Source: MONRE, official CM, table 2 (File 49)

Low-cost/must-run facilities had on average 34.77#tal electricity generation and thus clearlysléisan
50% of total grid generation.
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The ex-ante option is taken based on a 3-year geoesweighted average, based on the most recémt da
available at the time of submission of the PDDhie DOE for validation.

Step 4: Calculate the operating margin emission faor according to the selected method

The simple OM emission factor is calculated asgheeration-weighted average £€missions per unit
net electricity generation (tGMMWh) of all generating power plants serving theteyn, not including
low-cost / must-run power plants. The ex-ante opi® taken based on a 3-year generation-weighted
average, based on the most recent data availabie dtme of submission of the PDD to the DOE for
validation. The data vintage taken is 2006-200& diata is based on the official data for the Coetbin
Margin in Vietnam.

Data per power plant on fuel consumption is avégldiased on fuel usage per kWh (plant efficiency).
Therefore Option A is employed.

> EG,, xEFg
EF. .4 ous =0 5
grid,OMsimple,y z EGm’y ( )
Where:
EFgig.omsimpiey  Simple operating margin G@mission factor in year (tCO,/MWh)
EGny Net quantity of electricity generated and delickte the grid by power unit in yeary
(MWh)
EReLmy CO, emission factor of power unit in the yeay (tCO/MWh)
m All power units serving the grid in yeaexcept low-cost/must run power plants / units
y Last 3 years available

The emission factor is determined as follows fanps where the fuel consumption is known (Option
Al):

Z I:(:i,m,y X NC\/ly X EI:COZ,i,y

EF = (6)
EL,m,y EGmyy

Where:

EFeLmy CQO, emission factor of power unt in the yeary (tCO,/MWh)

FGmy Amount of fossil fuel type consumed by power unit in yeary (mass or volume unit)

NCV,y Net calorific value of fossil fuel typein the yeay (GJ / mass or volume unit)

EFcoz,iy CQO, emission factor of fossil fuel typen the yeary (tCO,/GJ)

EGny Net quantity of electricity generated and delikete the grid by power unit in yeary

(MWh)

m All power units serving the grid in yegexcept low-cost/must run power plants / units

[ All fossil fuels combusted in power umitin yeary

y Last 3 years available

Bac Ha Hydropower Project, Vietnam Version 1.4 652011



@\& PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 03 UNFOCE "
vvy

CDM - Executive Board

page 22

If for a power unitm only data on electricity generation and the fupktyused is available, the emission
factor is determined based on the ;Gfnission factor of the fuel type used and thecifficy of the
power unit, as follows:

EFcoomiy X 36

EF = 7
EL,m,y ,7m’y ( )

Where:

EFeLmy CQ; emission factor of power umtin yeary (tCO,/MWh)

EFcozmiiy Average CQemission factor of fuel typeused in power uninin yeary (tCO,/GJ)

Nmy Average net energy conversion efficiency of powst min yeary (ratio)

m All power units serving the grid in yeaexcept low-cost/must-run power units

y Last 3 years available

Step 5:

Calculate the build margin emission factor

Option 1 is chosen: For the first crediting pericd|culate the build margin emission factor ex ante
based on the most recent information available ruts @lready built for sample group m at the tinfie o

CDM-PDD submission to the DOE for validation. Thistion does not require monitoring the emission
factor during the crediting period.

Capacity additions from retrofits of power plants aot be included in the calculation of the build
margin emission factor.

The sample group of power unitsused to calculate the build margin is determinedeaghe following
procedure, consistent with the data vintage selemibeve:

a). Identify the set of five power units, excludipgwer units registered as CDM project
activities, that started to supply electricity teetgrid most recently (SET5-units) and determine
their annual electricity generation (AEGSET-5-unitsMWh);

b). Determine the annual electricity generatiohef project electricity system, excluding power
units registered as CDM project activities (AEGLoia MWh). Identify the set of power units,
excluding power units registered as CDM projectvéats, that started to supply electricity to
the grid most recently and that comprise 20% of A&& (if 20% falls on part of the generation
of a unit, the generation of that unit is fully lmded in the calculation) (SE® 20%) and
determine their annual electricity generation (AEFS 20%, in MWh);

c). From SET5-units and SEX 20% select the set of power units that compribeslarger
annual electricity generation (SETsample);

Identify the date when the power units in SETsamspdeted to supply electricity to the grid. Nonelod
power units in SETsample started to supply eldtyrio the grid more than 10 years aydrherefore
SETsample is used to calculate the build marginsaeygs (d), (e) and (f) of the tool are ignored.

3 File 5b table 7
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> EG,, xEFg n,
EF,. =-0 (8)
grid,BM,y
> EG,,
Where:
EFgria.amy Build margin CQ emission factor in the yegntCO,/MWh)
EGny Net electricity generated and delivered to thd bgi power unitnin the yeay (MWh)
ERelmy CO, emission factor of power unit in the yeay (tCO/MWh)
m Power units included in the build margin
y Most recent year for which data is available @00

The CQ emission factor for each power unit is determipedguidance step 4(a) using Option ALl.
Step 6: Calculate the combined margin emission faat

EI:grid,CM,y = EI:grid,OM,y ><WOM + EI:grid,BM,y ><WBM (9)

Where:
EFgria.cmy Combined margin CQemission factor in the yegitCO,/MWh)
EFgrid.omy Operating margin C&£emission factor in the yegn(tCO,/MWh)

EFgria.emy Build margin CQ emission factor in the yegntCO,/MWh)
Wom Weighting of operating margin emission factor (%)
Wawm Weighting of build margin emission factor (%)

The default values for weightingoy and wsy of 0.5 are used as the project is a hydropowaentt jitethe
1* crediting period.

LEAKAGE EMISSIONS
No leakage emissions are included according to AQD20

EMISSION REDUCTIONS

ER, = BE, - PE, (10)
Where:

ER, Emission reductions in the yea(tCO,)

BE, Baseline emissions in yeptCO,)

PE Project emissions in yegr(tCO,)

B.6.2. Data and parameters that are available atalidation:

Data / Parameter: FGmy
Data unit: Mass or volume unit
Description: Amount of fossil fuel tygeconsumed by power plantin the yeary
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Source of data used:

MONRE, 2010 (File 49)

Value applied:

See B.6.3.

Justification of the
choice of data or
description of

measurement methods

and procedures
actually applied :

v

Data years 2006/7/8 used i.e. 3 most recent yegmsvalidation.
Once for ' crediting period determined ex-ante.

Any comment:

Data based on fuel efficiency facter power plant (fuel usage in relation to
net electricity generation) as reported by EVN

Data / Parameter: EGny
Data unit: MWh
Description: Net electricity generated by powempla in the project electricity system in

the yeary

Source of data used:

MONRE, 2010 (File 49)

Value applied:

See B.6.3.

Justification of the
choice of data or
description of

measurement methods

and procedures
actually applied :

v

Data years 2006/7/8 used i.e. 3 most recent yegmsvalidation.
Once for ' crediting period determined ex-ante.

Any comment:

Gross electricity generated minusrirdepower consumption as reported by
EVN

Data / Parameter: Dy
Data unit: -
Description: Average net energy conversion efficieaf power unitmin the project

electricity system in the yegr

Source of data used:

UNFCCC

Value applied:

Default values provided by AnneX &ol to calculate the emission factor for
an electricity system

Justification of the
choice of data or
description of

measurement methods

and procedures
actually applied :

Used for non-EVN power plants with no reportedaéincy factor i.e. a small
minority of plants. No company specific data avalgafor these plants.

Any comment:

Data / Parameter: NCV,

Data unit: TJ/IGg

Description: Net calorific value of fossil fuel tgp
Source of data used: MONRE, 2010 (File 49)

Value applied: Data per power plant

Bac Ha Hydropower Project, Vietnam
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Justification of the
choice of data or
description of

measurement methods

and procedures
actually applied :

Any comment:

Data / Parameter: ERo2i
Data unit: tCQTJ
Description: CQemission factor of fossil fuel type

Source of data used:

IPCC 2006 guidelines, Chaptéal. 2 table 1.4, lower limit of the uncertain
at a 95% confidence interval

Ly

Value applied:

Anthracite Coal: 94.6
Other Bituminous coal: 89.5
Natural gas: 54.3
Fuel Oil: 75.5
Diesel oil: 72.6

Justification of the
choice of data or
description of

measurement methods

and procedures
actually applied :

v

Once for ¥ crediting period

Any comment:

Data / Parameter: EFRyrid.cm

Data unit: tCQMWh

Description: Combined Margin G@mission factor for grid connected power genenatio
Source of data used: See B.6.3. and above sources

Value applied: 0.5764

Justification of the
choice of data or
description of

measurement methods

and procedures
actually applied :

]

Once for ¥ crediting period
As per “Tool to calculate the emission factor faredectricity system”

Any comment:

Data / Parameter: EFyrid.om

Data unit: tCQMWh

Description: Operating Margin G@mission factor for grid connected power generatio
Source of data used: See B.6.3. and above sources

Value applied: 0.6465

Justification of the

choice of data or

Once for ¥ crediting period
As per “Tool to calculate the emission factor faredectricity system”
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description of
measurement methods
and procedures

actually applied :

Any comment:

Data / Parameter: EFyid.am

Data unit: tCQMWh

Description: Build Margin C@emission factor for grid connected power genenatio

Source of data used: See B.6.3. and above sources

Value applied: 0.5064

Justification of the Once for ¥ crediting period

choice of data or As per “Tool to calculate the emission factor faredectricity system”
description of
measurement methods
and procedures
actually applied :

Any comment:

B.6.3. Ex-ante calculation of emission reductions:

Project Emissions

The Power Density PD is calculated based on forraula
Data required:

Cap;% 90 MW

Aps’": 6.9 knf

The energy intensity is thus 13.0 W/mccording to ACMO0002 if the power density is >10W the
project emissions are 0.

Baseline Emissions
Annex 3 details all calculations. Table 16 resualedata for the calculation of emission reductions

Table 16: Calculation of Emission Reductions

Parameter Value
Operating margin (weighted average years 2006-2008) 0.6465 tCGIMWh
Build margin (year 2008) 0.5064 tCQ/MWh
Combined margin 0.5764 tCQ/IMWh
Annual energy generation to the grid 374,576 MWh
*® File 6, p.2

¥ File 11, p.2
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| Annual emission reductions |

215,906 tCQ |

B.6.4 Summary of the ex-ante estimation of emissiageductions: |

Year Estimation of Estimation of Estimation of Estimation of
project activity baseline emissions leakage overall emission
emissions (tCO4y) (tCO2) reductions
(tCO%) (tCO2)
2011 (6 months) 0 107,953 0 107,953
2012 0 215,906 0 215,906
2013 0 215,906 0 215,906
2014 0 215,906 0 215,906
2015 0 215,906 0 215,906
2016 0 215,906 0 215,906
2017 0 215,906 0 215,906
2018 (6 months) 0 107,953 0 107,953
Total (tCO ) 0 1,511,342 0 1,511,342

B.7.  Application of t

he monitoring methodology anddescription of the monitoring plan: |

B.7.1 Data and parameters monitored: |

Data / Parameter: EG, her
Data unit: MWh
Description: Electricity supplied by the projectisity to the grid, in the yeay

Source of data to be
used:

EVN sales receipt and on-site metering

Value of data applied
for the purpose of
calculating expected
emission reductions in
section B.5

374,576

Description of
measurement methods
and procedures to be
applied:

Electricity output will be measured by the 3 phasster calibrated by the
5 Vietnam's Directorate for Standards and QualityABTEQ) and validated by
EVN, hourly measurement and monthly recording.

Monitoring frequency

Hourly measurement and monthlording

QA/QC procedures to
be applied:

Check with sales receipt to ensure consistency uhicertainty level of this data
is low. Equipments are calibrated and checked mgalar base.

Any comment:

Data / Parameter: CAR;

Data unit: MW

Description: Installed capacity of the hydro powkmt after the implementation of the

project activity

Source of data to be

Project site

used:

Bac Ha Hydropower P
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Value of data applied
for the purpose of
calculating expected
emission reductions in
section B.5

Description of
measurement methods
and procedures to be
applied:

Determine the installed capacity based on recogrsz@ndards

Monitoring frequency

QA/QC procedures to
be applied:

Any comment:

Data / Parameter:

Data unit:

Description:

Area of the reservoir measured indindgace of the water, after the
implementation of the project activity, when theervoir is full

Source of data to be
used:

Project site

Value of data applied
for the purpose of
calculating expected
emission reductions in
section B.5

Description of

and procedures to be
applied:

Surface of reservoir will be indirectly measuredthy water level. Latter is
measurement methods measured automatically by installed equipment.

Monitoring frequency

QA/QC procedures to
be applied:

Any comment:

TEG is not monitored as according to ACM0002 this paeter is only required for power plants with a
power density of the project activity (PD) greatean 4 W/ and less than or equal to 10 Wiwhich

is not the case in the project activity.

All the above monitored data will be stored foreéays after the end of the crediting period.

B.7.2. Description of the monitoring plan:

Bac Ha Hydropower JSC with letter No.OBYBH/KT-KH dated 2% January 2005 established a CDM
board of Bac Ha hydropower plant for implementamgl monitoring the CDM project activitiés Staff

8 File 34
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involved in the CDM team include the hydro-powererdirector (team leader), staff of the engineering
economic, planning and human resources department.

Description of the metering system

Total electricity production is measured by electrieasuring equipments in the poles of the genatato
Net electricity generation of the project will beeasured and monitored through the use of on-site
metering equipment at the outgoing feeder of Bahythopower plant. This metering system belongs to
EVN and will be calibrated and maintained through\E EVN will pay the project owner according to
the net production (outgoing minus ingoing eledyjcThe meter system which will be located in a
secure, sealed housing, will meet the standard&8Mi and the Vietnamese Quality standards. The
project owner installs 8"2meter for QA purpose only. Readings are baseti®EVN meter.

Quality Assurance

The second meter will be used to cross check timapy EVN meter. To check that the data has been
recorded correctly, the monthly monitored data vl cross checked with the generation records
produced by EVN to pay Bac Ha.

Data Collection and Management

Following principles are applied:

* The electricity supplied by the project to the gwdl be automatically monitored by the two
meters.

* The data is measured on a hourly basis and morgpbyrts are generated.

« All records of electricity generation output wile archived in paper form for at least two years
after finishing the seven year crediting period.

» Paper invoices are collated by the Project Managdrarchived for at least two years beyond the
end of the crediting period.

The annual monitoring reports and data quality khedl be realized by ecotawa AG through its
Vietnamese partner.

B.8.  Date of completion of the application of the &seline study and monitoring methodology
and the name of the responsible person(s)/entity&

Completion date: 17/08/2010

The PDD was developed by Dr. Jurg M. Griitter oftasa AG. Staff involved in the elaboration of this
PDD are also Daniel Wunderlin, ecotawa AG as weltaff of the Vietnamese partner of ecotawa AG.

ecotawa AG is responsible for the baseline deteatiun of the project.
Contact person: Jiurg M. Grtter

jgruetter@gmail.com
Wwww.ecotawa.com
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ecotawa AG is also project participant as listeAmmex 1.
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‘ C.1. Duration of the project activity:

‘ C.1.1. Starting date_of the project activity

21/05/2005

Signature of construction contréct

Minimum 30 year®.

‘ C.2.  Choice of the_crediting periodand related information:

| C.2.1. Renewable crediting period:

‘ C.2.1.1. Starting date of the first crediting_period:

01/07/2011

‘ c.2.1.2. Length of the first crediting period

7 years 0 months

‘ C.2.2.1. Starting date:

Not applicable

| C.2.2.2. Length:

Not applicable

% File 18

“0 Generators and transformers according to EB 5@&Ai5; 150,000 hrs for hydro turbines accordingB50
Annex 15 (equivalent to 35 years at planned opmratihours per annum); construction 40 years agugptd

Decision No. 2014/QD-BCN dated 13 June 2007 byMhaster of Industry (File 5)
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SECTION D. Environmental impacts

D.1. Documentation on the analysis of the environmentaimpacts, including transboundary
impacts:

Hydropower plants in Vietham must meet the follogvenvironmental requirements:

* Land-law: approved by National Assembly 26/11/2003;

* Environmental protection law: approved by NatioAasembly 29/11/2005;

* Decree No. 175/CP dated 18/10/1994 of the Goverhmerthe Environmental Protection law
implementation;

* Decree N0.80/2006/-CP dated 09/06/2006 of the Government providirtgitesl guidance on
the implementation of the Environmental Protecteom;

e Circular No. 490/1998/TT-BKHCNMT dated 29/04/1998 the Ministry of Science,
Technology and Environment for guidance of investimproject environmental assessment
report preparation and evaluation

e Water resources law

The project made an EIA issued in May 2007 (seeildethapter D.Z.

Decision No. 888/QD-BTNMT of MONRE dated June"12007 gave the approval for the EIA of Bac
Ha HPP2

The permit for surface water exploitation and ushgg not yet been received as this document is only
given to the project 6 months prior commissioning.

The project is also validating its conformance WWICD requirements.

D.2. If environmental impacts are considered signi€ant by the project participants or the host
Party, please provide conclusions and all references sapport documentation of an environmental

An EIA was issued May 2007 and approved by the sfimiof Environment and Nature Resources June
2007. The main environmental impacts of the projeetommendations given and actions taken are
listed in table 17.

Table 17: Environmental Impacts, Recommendations ahActions Taken

Potential Environmental Impacts | Recommendations Given by EIA | Actions Taken by Project

Construction and Preparation Period

Air and noisepollution being basicall| Covering canvas for all vehicles |Implemented; see equipment
mud and dust from transportation ahgransporting materials, spray water| registration documents, road watering
construction vehicles, dust from vehicles must comply with standarg gontracts ett

“1Fijle 35
“2File 36
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concrete mixing etc.

Solid waste from worker’'s camp andWaste collection in camps and
construction activities clearance of vegetation in reservpir
area

Terrain and geomorphology impacts ~ Compliance vétjutations;
however no significant impact
expected

Water pollution dug¢o waste from Divert water through tunnel, comply Contract No.01/2010/QTDK/BHHC}
maintenance & cleaning such as with regulations, build septic tank at CNX for regular environmental
mechanical oil, lubricants etc, due tp camp and collect oils/lubricants etc|. monitoring at Bac Ha HPP betweeh
workers camp and due to decaying Bac Ha HPP JSC and Green Indudtry
biomass when filling the reservoir. 4 T
Change of water flows and water MTV TV MT JSC*.
quality.

—h

Safety issues Comply with regulations labour anpdRegulations and safety standards (
safety Bac H4®.

Operation Period
Change of hydro-geographical syst¢rRegular monitoring, comply with Contract No.01/2010/QTDK/BHHC

land erosion and sedimentation, regulations (e.g. discharge rate, CNX for regular environmental
change of water quality, create semji-forestry) monitoring at Bac Ha HPP betweeh
flooder regions along the reservoir, Bac Ha HPP JSC and Green Indudtry
land-use change, inundated biomass, MTV TV MT JSC*.

less sand downstream

Source: Environmental impact and recommendatioas:EBBA, File 35

SECTION E. Stakeholders’comments \

\ E.1. Brief description how comments by local stakeholderhave been invited and compiled: \

Due to the reservoir 66 households with 325 inlzaiét are dislocated and 866 households with 4,449
inhabitants are affectéd The Decision No. 1156/QD-UBND of the People's @uttee of Lao Cai
Province dated May 222007 approved the plan for compensation, suppuattrasettiement of Bac Ha
HPP?®. The Decision No. 38/09/BHHC-HDQT-QD dated FebyusB" 2009 approved the adjustment to

“3 Files 37 to 40
“ File 41
5 Files 42 to 45
“ File 41
“"File 13
“8 File 24
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the total investment for compensation, support resettlemerit and the Decision No 2592/QD-UBND
dated September 152009 of the Lao Cai Province People’s Committepraged the additional
adjustment expenses for compensation, supportesadtiement of Bac Ha HPP

The indemnification was determined based on thal lFgmework of the Government and the Province.
The total estimated compensation for the constnaf the hydropower plant is 153 billion VRD of
which compensation paid for land, crops and resmmght is 84 billion VND and compensation for
affected households is 45 billion VNDislocated people can get:

* People who move to Lang Moi resettlement and ThémmcPesettlement zone will get new
houses with toilets, kitchens, water tanks, anisfads, discharging ditches etc. Besides, the
project owner has also built a water supply systelectric lines as well as a rural road for 2
resettlement zones.

e Farmland: There are 2 farmland areas with 11hahianT Phuc hamlet and 25ha in Lang Moi
hamlet. The project owner has built an irrigatigatem from Nam Hu spring to supply water for
the farmland and has built a rural road for bedtsress.

* Financial support for livelihood.

Before construction start of the project, PECC1 dumted a sociological study on the affected
households with photographs, signatures of houdelepresentatives and study conductor and
certification by the local authorities as evidentasthat study process. Thereafter, Bac Ha HPP JSC
coordinated with relevant authorities including tBeuncil on Compensation and Land Clearance and
representatives of the local authorities, to builte standard on “Compensation, support and
resettlement” so as to be in line with local ecoimomonditions, legal compliance and to be in
accordance with government and local regulationgirig the compensation and resettlement process,
the project owner also made efforts to meet theetgtions of the local people.

Interviews with 126 stakeholders were also realimeduding farmers, local representatives, local
officials and workers. The interviews were conddcie June 2010 by a private company. Questions
raised included potential positive or negative intpeof the project (on livelihood, air quality, weat
quality including irrigation, agricultural produoti), general appraisal of the project, opportusifier
local inhabitants, and any other opinitfisee chapter E.2. for details).

E.2.  Summary of the comments received.: ‘

Major impacts of the project identified by staketets include:

* Loss of land (88% of all interviewed and resettlatrend emigration (13% of all interviewed).
* The impact on water and irrigation is deemed byrtiagority as regular/no change respectively
there is enough water (97%). Only 3% expect thasttuation will worsen.

“File 46
%0 File 25
*L File 46, p.3

*2The full list of all interviewed and a summaryreults can be found in File 47
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54% of interviewed stakeholders consider that tpecaltural production will remain the same
while 44% expect an improvement. Only 2.5% expiekd worsen.

In question of air pollution dust is mentioned. @&lsoise during construction activity appears
frequently as complaint.

100% of interviewed stakeholders are satisfied it project. None is against it. Basically
stakeholders identify that the project will contrié positively with jobs and socio-economic
development (aquaculture, improved local infradtrees tourism, electricity supply, agricultural
production).

Other issues mentioned is that environmental perdoce must be monitored, water sources
must be protected, reforestation should happergl laorkers should be employed, affected
people should be compensated, and environmentahci®psuch as noise or dust during
construction should be minimized. Also some stald#rs worded concern over safety measures
during plant operation (dam, landslides).

E.3.

Report on how due account was taken of any commentsceived:

The concerns mentioned have been addressed bgritaoy being basically:

Noise and dust pollution have been mitigated asaapossible based on the recommendation
given by the EIA (see former table).

Compliance with regulations including safety measur

Contract has been realized for permanent envirotahemonitoring through an independerft 3
party’,

Agreements with all affected people on compensailans (see E1).

3 File 41
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Annex 1
CONTACT INFORMATION ON PARTICIPANTS IN THE PROJECT __ACTIVITY_
Organization: BAC HA HYDROPOWER JOINT STOCK COMPANY
Street/P.O.Box: Lung Xa Hamlet, Coc Ly Commune, Bac Ha District
Building:
City:
State/Region: Lao Cai Province
Postcode/ZIP:
Country: Vietnam
Telephone: (84) 983125130
FAX: (84) 20 3864506
E-Mail:
URL:
Represented by: Tong Van An
Title: General Director
Salutation: MT.
Last name: Tong
Middle name: Van
First name: An
Department:
Mobile:
Direct FAX:
Direct tel:
Personal e-mail:
Organization: ecotawa AG
Street/P.O.Box: Breisacherstr. 25
Building:
City: Basel
State/Region: BS
Postfix/ZIP: 4057
Country: Switzerland
Telephone: ++ 41 61 206 95 21
FAX: ++ 41 61 206 95 26
E-Mail: dwunderlin@ecotawa.com
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URL.: Www.ecotawa.com
Represented by:
Title: CEO
Salutation:
Last Name: Wunderlin
Middle Name:
First Name: Daniel
Department:
Mobile:
Direct FAX: ++41 61 206 95 26
Direct tel: ++41 61 206 95 21
Personal E-Mail: dwunderlin@ecotawa.com
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Annex 2

INFORMATION REGARDING PUBLIC FUNDING

There is no Official Development Assistance in thisject and the project will not receive any pabli

funding from Parties included in Annex I.
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Annex 3
BASELINE INFORMATION
Table A.1 Fuel consumption, emissions and power geration of fossil plants in the most recent 3 year€006, 2007, 2008)
Fuel consumption . .
Power plants Coal, oil: kton Power generating to the grid Emission(t CO,)
. (GWh)
Gas: mm)
2006
Coal thermal power plants 5,645.86 8,989.230 11,823,610
Gas turbines 26,542.978 12,479,578
- Gas turbine using gas 5,743,235.28 18,838.764 12,244,651
- Gas turbine using petroleum oil 70.14 233.582 234,927
- Add-on (steam/heat) 0 7,470.632 0
Diesel thermal power plant 397.65 1,043.991 1,327,593
Diesel power plant using FO 16.60 80.000 51,642
Diesel power plant using DO 6.39 25.000 20,495
Imported power 937.000 0
Total 37,618.119 25,702,918
2007
Coal thermal power plants 6,386.09 9,836.548 13,272,897
Gas turbines 29,474.918 13,116,063
- Gas turbine using gas 5,910,941.84 20,023.591 12,570,669
- Gas turbine using petroleum oil 163.27 557.880 545,394
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- Add-on (steam/heat) 0 8,893.447 0
Diesel thermal power plant 614.06 1,834.409 2,046,368
Diesel power plant using FO 25.15 104.626 79,867
Diesel power plant using DO 9.16 42.000 29,088
Imported power 2,629.000 0
Total 43,921.501 28,544,283
2008
Coal thermal power plants 6,483.99 10,055.394 13,378,811
Gas turbines 33,857.135 14,716,799
- Gas turbine using gas 6,839,114.84 22,396.231 14,535,266
- Gas turbine using petroleum oil 54.35 183.088 181,533
- Add-on (steam/heat) 0 11,277.816 0
Diesel thermal power plant 534.59 1,481.880 1,784,825
Diesel power plant using FO 22.48 90.465 71,385
Diesel power plant using DO 3.73 15.000 11,879
Imported power 3,220.000 0
Total 48,719.874 29,963,699

Table A.2 Total emission and power generation fodgilants of the most recent 3 years

2006 2007 2008 Total

Total power generation fossil plants (MWh) 37,6181 43,921,501 48,719,874 130,259,494
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Total emission (tCO2) 25,702,918 28,544,283 29,963,699 84,210,900
Table A.3 Result of OM emission factor
oM 2008
Year Total power generation fossil plants (MWh) Toal emission(tCQy)
(tCO/MWHh)
A B (XBZA)
2006 37,618,119 25,702,918
2007 43,921,501 28,544,283
2008 48,719,874 29,963,699
Total 130,259,494 84,210,900 0.6465
Table A.4 Calculation of BM emission factor in 2008
Fuel consumption .
Power plant COD year (Coal, oil: kton Power generated to the grid Emission(t CO2)
. (MWh)
Gas: mm)
The set of 5 power plants most recently constructed
A Vuong 2008 Hydropower 168,103.50
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Tuyen Quang 2008 Hydropower 1,136,112.18
Dai Ninh 2008 Hydropower 1,145,108.50
Nhon Trach 2008 Gas 166.38 544,808.60 378,023
Gas 647.24 2,106,807.24 1,431,048

Ca Mau 1&2 2007

Add-on 2,728,872.00
Total 7,829,812.02
The set of power plants most recently constructedatributes 20% of total power generation
A Vuong 2008 Hydropower 168,103.50
SROC Phu Mieng IDICO 2006 Hydropower 241,556.00
Se San 3A 2006 Hydropower 394,895.70
Tuyen Quang 2008 Hydropower 1,136,112.18
Dai Ninh 2008 Hydropower 1,145,108.50
Se San 3 2006 Hydropower 1,131,614.00
Quang Tri 2007 Hydropower 250,804.40
Uong Bi 2 2007 Coal 281,759 532,000.00 581,018
Na Duong 2005 Coal 532 627,930.00 883,846
Cao Ngan 2007 Coal 526 708,693.00 1,081,146
Formosa 2004 Coal 495 560,295.00 1,291,303
Nhon Trach 2008 Gas 166.38 544,808.60 378,023

Gas 647.24 2,106,807.24 1,431,048

Ca Mau 1&2 2007

Add-on 2,728,872.00
Phu My 2.2 2004 Gas 1,159.75 4,141,980.00 2,510,751
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Phu My Nitrogen 2006 Gas 56.15 4,716.00 133,868
CAIl LAN - VINASHIN 2007 FO 22.48 90,465.01 71,385
Total 16,514,761.12 8,362,386

Result of BM emission calculation (BM)

Total emission 8,362,386 (tCQ
Total power generation 16,514,761 (MWh)
BM 2008 0.5064 tCO,/MWh)

Total electricity output for the Vietnam power gitd2008 is74,689,635.97MWh
20% of this output is: 14,937,927 MWh

The 5 most recent plants constitute with 7,8291812 less than 20%
Table A.5 Calculation of Combined Margin

Estimated
A operating margin tCO2/MWh 0.6465
emission rate

Estimated
B build margin tCO2/MWh 0.5064
emission rate

Estimated
C baseline tCO2/MWh 0.5764
emission rate
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Annex 4
MONITORING INFORMATION

Details see chapter B.7.2.
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List of Documents

File 1, State Bank of Vietnam, 2009, Base InteRege File 2, IMF, Vietnam: Statistical Appendix Z00
File 3, MOI, Providing of Regulations on calculatiand analysis of economy-finance-investment and
electricity purchasing frame for the electricitpjact, $ 2014/@-BCN, 2007

File 4, PEEC1, Technical design - Stage 1, Volzé&neral description (revision), 28/11/2004

File 5, EVN, MOU between EVN and LICOGI: SellingcaPurchasing Electricity of Bac Ha HPP JSC,
Lao Cai Province, 22/10/2004

File 6, Decision No.75/QD-NLDK of Minister of Indtrg Ministry: Approval for technical design - stage
1 for Bac Ha HPP on Chay River, Lao Cai Provindé01/2005

File 7, PEEC1, Technical design - Stage 1, Annekdjdraulic-Economic Energy (revision), 06/01/2005
File 8, details finance investment based on PEECTiaents, 2004

File 9new, MOF, Ministry of Finance Decree No.6@8ND-CP dated September 3, 1998 on
Regulating in detail the implementation of the adezhOrdinance on Resource Tax, 03/09/1998File 10,
World Bank, Estimating the Market Potential for thiean Development Mechanism, 2004

File 11, Decision No0.48/08/QD-HDQDAT of the Director Board of Infrastructure Develogmh and
Construction Corporation: Approval for technicekyn - stage 2 of Bac Ha HPP, 18/01/2008

File 12, Bac Ha HPP JSC, Summarizing human resamdeonstruction equipment on the site of Bac
Ha HPP

File 13, Bac Ha HPP JSC, Compensation chart ofHEaEIPP JSC, 02/10/2009

File 14, Contract No.082004-1-BM-HD-0001 betweermr B HPP JSC and VEIC - NORINCO INTL:
supply of electromechanic equipment and techrsiealices, 2008

File 15, Offical letter No. 1054/CV-TVD-P19 of PEE®n connecting Bac Ha HPP to national grid,
05/06/2009

File 16, PEEC1, Technical design - Stage 2, V@: Description of equipment and technology, 2007
File 17, ecotawa AG, CM and CER calculation, 2010

File 18, Contract No.09/TDBH-HD between Bac Ha HfBject Management Board and LICOGI 14 on
foundation hole of water diversion works, 21/02/200

File 19, Infrastructure Development and Construc@mrporation, Bac ha HPP Management Board,
4124/TCT-QLDA, 28/04/2004

File 20, Carbotech, MOU, 18/12/2006

File 21, ecotawa, CDM development contract, 24/06%2

File 22, Decision N0.276/09/BHHC-HDQT-QD: Approval adjustment to total investment,
13/08/2009

File 23, PEEC1, Feasibility study - Hydraulic - somic Energy (revision), 2003

File 24, Decision No. 1156/QD-UBND People's Comeatbf Lao Cai Province approving the plan for
compensation, support and resettlement of Bac H, 2B/05/2007

File 25, Decision N0.2592/QD-UBND of LaoCai provenBeople's Committee: Approval for additional
adjustment expense for compensation, support aedtiement of Bac Ha HPP, 15/09/2009

File 26, Bac Ha HPP JSC, Bac Ha HPP: FinancialnBooc Analysis Report, 2009

File 27, Vietnam Construction Code TXDVN 285:2002

File 28, MOI, Decision 3454/QD-BCN on approval fationwide planning of small scale hydropower,
18/10/2005

File 29, Decision No. 176/2004/Qd-Ttg: Approvingertrategy On Development Of Vietnam
Electricity Industry In The 2004-2010 Period, Wi@hientations Towards 2020, 05/10/2004

File 30, EVN, Brief Introduction to Electricity Sex in Vietham, 2006

File 31, IMF, IMF Country Report Vietham 2009
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File 32, EVN, energy report 2009 annexes, 2010

File 33, ecotawa AG, Financial spreadsheets, 2010

File 34, Decision No. 04/TDBH/KT-KH of Director @&ac Ha HPP Project Management Board:
establishment of CDM Monitoring Team, 25/01/2005

File 35, PEECL, EIA report, 2007

File 36, Decision No. 888/QD-BTNMT of MONRE: Appal for EIA of Bac Ha HPP, 11/06/2007
File 37, Official letter N0.317/SCN-KT of Lao Card¥ince Department of Industry regarding
registration of equipment and toxic chemicals acsfic safety requirements for industry, 02/11/2005
File 38, Official letter No.82/TDBH-Kt of Bac Ha &ject Management Board regarding report on
registration and appraisal process, 09/11/2005

File 39, Official letter 212/TDBH-KT of Bac Ha Pexjt Management Board: assigning General
contractor to prevent dust at construction sité]1 12007

File 40, Contract No.21.11 XN/HDKT between Truonigu@ construction and transport co-operative
and LICOGI 18: Road watering for dust preventioacBia HPP, 21/12/2007

File 41, Contract for Science and Technology SeriNo.01/2010/QTDK/BHHC-CNX: Regular
environmental monitoring at Bac Ha HPP betweeniBa¢iPP JSC and Green Industry MTV TV MT
JSC, 2010

File 42, Regulation No. 460CT/NQ-BHLD on labor dgfand hygiene in Bac Ha HPP construction site
(Lao Cai), 06/05/2005

File 43, Contract No.46HD/BM/TDBH between Bac HaRHProject Management Board and Lung Lo
Construction Company: Explosives detection, BadHR#® Project, 13/01/2008

File 44, Safety regulation in Bac Ha HPP constnrcsite of general contractor management board of
Bac Ha construction, 15/10/2007

File 45, Decision of Director of construction geslezontractor: Reward & punishment regulations for
labor safety-environmental hygiene-natural disgstevention-fire prevention on Bac Ha HPP
construction site, 05/11/2009

File 46, Decision No. 38/09/BHHC-HDQT-QD: Approval adjustment to total investment, 15/02/2009
File 47, stakeholder interview summary, 2010

File 48, ecotawa, MOU, 15/05/2008

File 49, MONRE, No: 151 /KTTVBDKH, Official Combad Margin Vietnam, 26/03/2010
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