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National

o Points_Name SWo1 SW02 SW03 SWo4 SWo05 SWo6 .
S o Environmental
%é Date 12/8/2021| 12/8/2021|12/8/2021| 12/8/2021| 12/8/2021| 12/8/2021 Standards
3 Time 1740 | 1705 | 1445 | 1530 | 14:00 15:50] No-81/MONRE
Village Daktiem | Daktiem [ Dakrun Dakrun | Dakbong [ Dakbong 2017
Observations Unit
1 |Oder Non Non Non Non Non Non
2 [Color Clear Clear Clear Clear Clear Clear
3 |Turbidity light light light light light light
On Site Parameters
1 [Temperture °c 224 22.3 22 21.4 26.4 26.4 -
2 [pH 7.9 7.9 7.3 7.4 7.4 6.3 6-8
3 |DO mg/L 9.7 8.3 9.1 9.4 9 10.8 6.0
4 [Conductivity ms/cm 7 7.4 27.7 41 25 26.4 <1000
5 |Salinity ppt 0 0 0.01 0.02 0.01 0.01 -
6 [TDS ppm 3.5 3.7 13.9 20.7 13.6 13.2 -
Laboratory Analysis
8 [Ammonia mg/L ND ND ND ND ND ND -
9 |BOD mg/L <1.00 ND <1.00 ND <1.00 ND -
10 |COD mg/L 5.53 ND 21.5 12.9 11.7 ND 5-7
11 [Chloride mg/L ND ND ND ND ND ND -
12 |Hardness mg/L <10.0 <10.0 10.9 17.6 11.4 10.9 -
13 |Fe (Iron) mg/L 0.3 0.13 0.33 0.15 ND 0.44 -
14 |Alkalinity mg/L <10.0 <10.0 16.8 24 16.8 14.4 -
15 [Nitrate mg/L ND ND ND ND ND 1.5 -
16 |Nitrite mg/L ND ND ND ND ND ND -
17 [Oil & Grease mg/L ND ND ND ND ND ND -
18 [Sulfate mg/L <5.00 <5.00 <5.00 <5.00 <5.00 <5.00 -
19 [TSS mg/L <2.50 3.70 7.2 6.2 6.1 71 <25
20 [Ortho Phosphate mg/L ND ND ND ND ND ND -
21 |Coliform Bacteria MPN/100mL 2,200 2,100 11,000 3,900 4,900 2,100 5,000
22 [Phosphorus mg/L <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 -
23 |Total Nitrogen mg/L <5 <5 <5 <5 <5 <5 -
24 |[ORP mV -63.7 -40.8 0.4 26.1 24.7 27.6 -
25 |Aluminium mg/L 0.19 0.21 0.15 0.17 0.22 0.26 -
26 |Arsenic mg/L ND ND ND ND ND ND 0.01
27 |Cadmium mg/L ND ND ND ND ND ND 0.003
28 |[calcium mg/L <1.00 <1.00 1.90 4.02 2.31 2.16 -
29 [Mercury mg/L ND ND ND ND ND ND 0.001
30 [Copper mg/L ND ND ND ND ND ND 1.5
31 |Lead mg/L ND ND ND ND ND ND 0.01
32 |Magnesium mg/L <1.00 <1.00 1.76 1.95 1.47 1.41 -
33 [Sodium mg/L 1.26 1.12 1.65 1.49 1.4 1.22 -
34 [Potassium mg/L 1.15 <1.00 <1.00 2.41 <1.00 1.03 -
35 |Zine mg/L ND <0.03 ND ND ND ND 1
36 |Manganese mg/L <0.03 0.2 0.1 0.03 <0.03 <0.03 1
37 |Nickel mg/L ND ND ND ND ND ND 0.1
Pesticides Organochlorine Group
38 |Aldrin ug/L ND ND ND ND ND ND 0.1
39 |a-BHC ug/L ND ND ND ND ND ND 0.02
40 |a-Endosulfan ug/L ND ND ND ND ND ND -
41 |R-BHC ug/L ND ND ND ND ND ND -
42 |Dicofol ug/L ND ND ND ND ND ND -
43 |B-Endosulfan pg/L ND ND ND ND ND ND -
44 |Dieldrin ug/L ND ND ND ND ND ND 0.1
45 |cis-Chlordane ug/L ND ND ND ND ND ND -
46 |Endosulfan Sulfate ug/L ND ND ND ND ND ND -
47 |Endrin ug/L ND ND ND ND ND ND Must Not Have
48 |Y-BHC ug/L ND ND ND ND ND ND -
49 |HCB ug/L ND ND ND ND ND ND -
50 [Heptachlor pg/L ND ND ND ND ND ND 0.2
51 [Heptachlor-exo-epoxide pg/L ND ND ND ND ND ND 0.2




National

o Points_Name SWo1 SW02 SW03 SWo4 SWo05 SWo6 .
< o Environmental
g-% Date 12/8/2021| 12/8/2021| 12/8/2021| 12/8/2021| 12/8/2021| 12/8/2021 Standards
5 Time 1740 | 1705 | 1445 | 1530 | 14:00 15:50| 'No-81/MONRE
Village Daktiem | Daktiem [ Dakrun Dakrun | Dakbong [ Dakbong 2017
52 |Methoxychlor pg/L ND ND ND ND ND ND -
53 |o,p'-DDT ug/L ND ND ND ND ND ND -
54 [o,p'-DDE pg/L ND ND ND ND ND ND -
55 |o,p'-DDD ug/L ND ND ND ND ND ND -
56 |p,p'-DDD pg/L ND ND ND ND ND ND -
57 |p,p'-DDE pg/L ND ND ND ND ND ND -
58 |p,p'-DDT pg/L ND ND ND ND ND ND -
59 [Total DDT ug/L ND ND ND ND ND ND
60 [trans-Chlordane ug/L ND ND ND ND ND ND -
61 [Anilofos ug/L ND ND ND ND ND ND -
62 |Azinphos-ethyl ug/L ND ND ND ND ND ND -
63 |[Azinphos-methyl ug/L ND ND ND ND ND ND -
64 [Chlorfenvinphos ug/L ND ND ND ND ND ND -
65 |Diazinon ug/L ND ND ND ND ND ND -
66 [Dichlorvos ug/L ND ND ND ND ND ND -
67 [Dicrotophos pg/L ND ND ND ND ND ND -
68 |Dimethoate ug/L ND ND ND ND ND ND -
69 |EPN ug/L ND ND ND ND ND ND -
70 [Ethion ug/L ND ND ND ND ND ND -
71 |Ethoprophos ug/L ND ND ND ND ND ND -
72 |Etrimfos ug/L ND ND ND ND ND ND -
73 |Fenitrothion ug/L ND ND ND ND ND ND -
74 |Fenthion ug/L ND ND ND ND ND ND -
Organophosphate Group
75 [Malathion ug/L ND ND ND ND ND ND -
76 [Methamidophos ug/L ND ND ND ND ND ND -
77 [Methidathion ug/L ND ND ND ND ND ND -
78 [Mevinphos ug/L ND ND ND ND ND ND -
79 [Monocrotophos ug/L ND ND ND ND ND ND -
80 |Omethoate ug/L ND ND ND ND ND ND -
81 |Parathion-methyl pg/L ND ND ND ND ND ND -
82 [Phosalone pg/L ND ND ND ND ND ND -
83 |Phosphamidon ug/L ND ND ND ND ND ND -
84 [Pirimiphos-ethyl ug/L ND ND ND ND ND ND -
85 |Pirimiphos-methyl ug/L ND ND ND ND ND ND -
86 |Profenofos ug/L ND ND ND ND ND ND -
87 |Prothiofos ug/L ND ND ND ND ND ND -
88 |Terbufos ug/L ND ND ND ND ND ND -
89 |[Triazophos ug/L ND ND ND ND ND ND -

Red mark: The result of water were over standard.




Field Record

1 We_Lter Sampling SWo1 On Site Parameters Result
Point
Date 12/8/2021 pH 7.9
3 |Time 17:40 DO 9.7
X District - —
4 |Location Vllla.lge 1Stric Province C01.1d.uct1V1ty 7
Daktiem Dakcheung Sekong |Salinity 0
721096 .
5 |Coordinate N TPS 3.5
E 1696768 Air temperature 25
. Oder Color Turbidity Water temperature 224
6 |Observations -
Non Clear light

Environment Condition in the
Sampling Point

It is a medium stream with water low all year round because the upper
part of the stream is civered by a forest. The sampling point is below a
water fall which has been created due to an exlosion of rock for for
constrcution. The enclosed area consists of fine rock and cliff with the

water is clear and no smell.

Photo Sampling Survey
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Name of Sampling Equipment

PONPE 510PD pH/COND./SALT/DO METER

Recorded By

Name: KeoOudone

Signature:

Date: 12/08/2021
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Field Record

1 We.lter Sampling SWo02 On Site Parameters Result
Point
Date 12/8/2021 pH 7.9
3 |Time 17:05 DO 8.3
) Village District Province |Conductivity 7.4
4 |Location - L.
Daktiem Dakcheung Sekong |Salinity 0
721658
5 |Coordinate N TPS 3.7
E 1696351 Air temperature 25
Turbidit
6 |Observations Oder Color -ur idity Water temperature 22.3
Non Clear light
It is a small-medium stream with all year water flow. It is the same
g Environment Condition in the ~ stream with water sampling for SW1. The sampling point covere
Sampling Point by mixed forest area which provides all year round of soil
saturation with clear water and no smell but it is a muddy bed.

Photo Sampling Survey
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Name of Sampling Equipment
PONPE 510PD pH/COND./SALT/DO METER

Recorded By
Name: KeoOudone

Signature: Date: 12/08/2021
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Telal bogunied fahds gl M 0T84 Dirad il 1O 0" 0 LR LRy L
Civickes Pivmphuiy *ase =gl Busod on AFHA LIT) XD - . -
Phyvical Appessance: |- Ssmple  : Yellow, 85
1 Contaiser - Customer
Remmark: L Lao Environeestal Stsderd, Minisary of Natursl Resoarees Envirommen, ¥o 51, Date 07623007
Standard flor Sorface Watsr
$5: Sundard Meshods for the Exsmination of Water and Wasiewaier, 25 Etlon, 2017,
APHA, AWWA. sad WEF
1 L0 = Limit OF Dtestion
NO o« Mot Detecied
3. LOQ = Limnit O (ankiieation

%0t of Acczeditation Scope
* Pammetiny Nod Accrndiied 1ISCOTEC 1025017

[Tap Managemeni]
TEE e

REPORTED TESTS AEFEE T BUHAUTTED: RANPLES CLY
TN REAET SHALL ROT REFROGUTED EXCEPT [N AILL
WITHIT THE WIITTEN APPROVAL LABCHATORY
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Phanthamit Analytical Lab Co., Ltd. m
Me. 122, Unit 5, Dongpalans Thang Village, Sisattsnak Distriet, ol
Vientiens Capital, Lso POR. g

LR
A AT Tel: «856-21-283862 E-mail: info@phanthamit.com \J
S TEST REPORT HeguetNo, | WOMOEG22 TESTING
Comomee 600 MW Massoon Wind fhrm Prject ReportNo. | 68016 PR
Adldrris * Uhakehensy THairict, Sckang Province and Sanvay Distrist,
Aftapeu Frovings
Samplmg Sowres | Surfacs Waler Sample ¥o.  : WEDEIIES
Sumple Name 1 Sumpling Dale : 1202202
Sampling By - Cusbérnet Sampling Time © 17:05
Sanpling Method ~ © Gab Sasmple Received Dwie : 1608:202)
Tested Dale ¢ I6UR 2021402 Beporied Dete  © 147092021
Paamter Uit Steniland Methiod fsault Sandand | 1on” Log”
Corlifterm Blarsers *# MPN00=L S O0079230 I MY Tee RAT L] - i
Phowphorus " aglul D0 200 FASNLP: Ascorhic Al «013 - i 15
Total Nitragen =5 agluX $5 20174500-%: Cabiniation o4 . E
QP = oV U Mbeer wMLH
Alustimum mgl S 200 73500 By ICP-0ES {1} . LY LD
=i i mgl BN 2047350 Comiious Hydnds i} [T-1] 0 i [T
(et Atomis Ahcrpton
$ponirein:
Cbeim =5 gl o 0 T-VA00 by ICP-0ES XD G 0o a0 oy
Calcium *% ETE] 3 0TTI300 by JOP-ES =100 - [T Lo
Mensury *# sl A3 26079500 By Cisbd=Vieger, XD apaj iR i
Aty Ahmorptim Specremiane
Conppar =0 mgl B0 20T AN by Adoeic Absiirphion ND K aol o
8 pectrmzcicy
Lawd *5 mpl EM 200 T 280 by [CPOES b an D% (L]
Mugavee *r mgl &34 20071300 By IOP-DES < |00 # (L] lLna
Sadinm *» gl 434 2081 3400 By ICPOES 115 . [T L0
Fotimmm *& gl £3 20172500 by ICP-OER “ .00 - [T (.
F otk ] =gl - EM 207 3500 by WCP-OER <@ 1] gl e
Thavical Appassance: | Sample  © Yellow, 55
1 Contalner : Cusbémer
Rermarkc 1. Law Environmental Sandard. Misiitry of Natural Reascess Emronmems, Xo 51 Date 17023017
Susndard five Surfuce Waner
51 Suandiari Matods for the Fxaminaion of Wiser and Wastewatsr, 73 Dilision, 3017,
APHA. AWWA md WEF
2 LO0 = Limi Of Deteetion
ND = ol Detepied

* LOG = Limald O QuansBeation
* Parasneter Nod Accrodited ISOTEC 17025:2017

1408 2421
REFORTEL TESTS REFER 10 BUBLITTED SAMPLES CNLY
THES REMORT BFLALL WOT BEFRCDLCED EXCERT ML
WITISCRT THE WRITTEN AFFROVAL LABOR A TORY
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a _ _ _ Phanthamit Anabvtical Lab Co.. Ltd. h



P PAL i o &%
Vientiane Capital, Lao PDR.

ASEREEI AR T Tel; +856-21-263962 E-maik: infoi@phanthamit.com U
o TEST REPORT Bipei¥e,  © WoAH2 i
Cuslemer S 600 MW onuson Wind fum Projéct Refion No, ¢ 6400016 Mo 0162
Addrean ¢ Dakecheung Désirict Sekang Province and Szucay District,
Adiapeu Pravinee
Sxmpling $oarve ¢ Sarface Wiler Simple Mo, ¢ WEMIHDE2
Seenpla Wame swol Sammpling Date ;12982021
Semplizg By = Custormar Sampding Time © 1703
Samplisg Meihod : Girab Sample Received Date 16082021
Texted Daie 0T LN 021 Beporied Deie 14002031
Featmetar Uit Standand Method Result Susdwrd ' o0’ 1og’
Wiz i 4 mpl 4 50173500 ry JUP-0ES 3 n it i
Nishai 3 gl A 30172400 by Aineniz Abweepnios N ol flia 0
Snc o
Peaticides 2
Drpancchlieine zomp
Aldnz ugl Revioiame rvetaeed TH-CTH-OPE butsesd ey Np .4 [T 8
e HH Pl EWA mestad 307 (1004 Restwion 21 und i) (T naLz e
at-lizdeaulfan gl EPA mwihond $O8 {1098} Revmon 1 | i} oan2 i
p-ane gl T @ oo
Dhmiict pal Nh LT-Thd [
PEotonzilhs gl NO o am
widria gl N ai a2 s
2w hirdeny gl T TR o
Esdusulfe Saliie gt ¥D - LTTH L)
Endrn gl D Mt Nox Haee (TS mx
e wel b ] * iz s
Plrysical Appestance: I Sampls  : Yellow, 5§
1. Cemtainer | Castoner
Hemark; I Lan Envirenmental Stendard, Minissry of Naiural Resources Enviranmant. No 51, Dt 17622017
Standard for Surfres Water
SM: Standard Metheds for the Exasnination of Waler sod Wastewater, 25 Edition. 2017,
AFHA, AWWA and WEF
2 1400 = Lisndt OF Dhetection
NI = ¥l Detseted

X LOQ = Liemit OF Quaniifention

* Paramseter Mot Accredilnd ISOTEC 252007

¥ Puramster tovied by Eastorn Thai Comleing 1997 Co.Lud
o Parameter tested by Asla Modical end Agricilhers] {sborastory

14092821

EEFORTED TESTS ZEFER TO SUBMITTED RAMPLES OMLY
THIS BEFCAT BILAL L T e D ERCTLPY e P

WITHOLT THE WRITTEY AFPROVAL 1ASDRA TOIY
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W .1 Vientiane Capital, Lao POR. —
ALCSEDOTED LLBDTATINY Tel: +#858-21-263962  E-rmall: info@phanthamit.com u
WO 1R
TEST REPORT Roquest No, 1 WiHo2] TESTING
Custamer 06 MW Momsoon Wind firms Projeet ReporiNa. 1 U916 No.0ne2
Auddress Dealrhemy Diinariet, Sekomy Provines and Semvrr Devirier,
Altapeis Province

Samplng Soarce Surface Water Sgmple Mo, WR) 168

Semple Mume SWwo Sampling Base | 12052020

Samplmy By Cusiemer Sampling Time : 17408

Sempling Method Groh Sample Roceived Date @ 1668 2031

Tesled Pate T LTR WA T Reported Date  : J400202]

Parareseer o Sumdard Method Heanlt Sundand on” mq‘

Peanicies "59

Drgarachlomes Grazg
e el L= houne: mthod TR-CH-0A bumead = NI . [T H fi
Heptachler pgl EP A myethond SUT { LVW03) Revinoe 3 1 and 1] [ 53 ooz (13
Hepsbloresswpnile gl EPA rrethond 08 11905} Ravinien 1) L] [ LT T el
Meshomyehlor (T N . aaz iy
wg=inT gl 11 . ooz 0
o IIDE gl b na nm
op-nn gl ] wmz s
re-onn il N 111 [
peDDE ol sm - LT s
oy il b 4 B o
Toul DOT g Kn T o2 i
iranyCidordme gl ¥o 12 008

Physcal Appedrance: I Sample  © Yellow, 35

4, Cosmner ; Csirmer
Hemmi: 1. Lao Evvvrommenial Standard, Mistory of Nansrsl Resoances Envieonment. No 81, e 0700220107

Standard for Surface Water

SME: Standard Meltiedi for the Exammation of Wader and Wasiewsier, 13 Editiom, 217,
APHA, AWWA, mmd WEE
1 1O = it F Disielion
KD =¥t Detocted
5. LK = Lismit OF Quantification
* Panaminter Mol Actrediied ISOMBEC 1M024:2017
# Pararmetier bestod by Exsters Thas Comsating 1992 Co, Lid
= Paramcter tesace by Avia Medical and Agriculrrsl Ladoratory

HEPORTEE: TEFTS REFER TO SLEBANTTRD: SAMPLER QNLY
TV EEFURT SLALL reST EEFIRTRTER ERCEFT W FILL
WITRERT TN WRITTES APPROVAL LABRATORY

L] LT = FLEC TR
Phanthamit Analytical Lab Co., Ltd. ’$'\
Mo. 122, Unit 5, Dongpalane Thong Village, Sisattanak District,
Vientlene Capital, Lac POR.



Tl +856-21-263562 E-mall: info@phantharnit.com

ALOREDITED LARSRATORY \J
HENES 118
TEST REPORT Requen No. 1 Wiseounz: TESTING
Customer 800 MW Monsosn Wind firva Projest ReporiNe.  © GUS016 Momee
Adizess Dakicheung Castrict. Sekong Provinee ind Sansy Dietnct,
Adapeu Provines
Samgling Songce Serfacs Waier Sample Ne. o WENG | S
Sarmple Warme W Sampling Dt |2 082001
Sampling By Cuslomes Sarmling Time ; 1703
Sampling Vethod Cirah Sample Hevved Date ¢ 16082021
Tessed Date 16042602 1- 14 00-3021 Reporsed Date  : 1009-207]
Panimmzize Unit Standand Method Resuli Siandand | Lop® 10g”
Peatiides *od
Crrgasophiphate Group
Anilistin gt In-bsis covthiod TM-CHAOB0 based om %D - i
Anaphos-sihy] PRl I, rosthind 807 (L9981 Revimion 21 sd ] - LT
Anashoi-m=by) gl [EFA mathad 509 (1995) Barviwion 11 b11] (]
Chlerleiinrbon el X0 . ]
Chinryrifes gl b - nnz &
Danace ugl e - nall -
Dheblors gl il - fuant -
Deertophon (P38 i) (] -
Dhmstate gl i na -
B gl ] - wiy
e gl XD - at
Bhigrasdion sl ] any
Firmfis gt i) oL -
Ferstmitics Jat. sn ] .
Feotbs gl 1] o681 -
Pliysical Appentance: I Sampls  : Vellow, €5
2. Contuines * Custinser
Hemazic L Lanv Envirommental Stendard, Mindstry of ¥utiural Hesoorees Environmeni, ¥a 51, Dade 07023017

Stanidard for Serface Wier

St Sammdant Methods for the Examination of Watsr and Wastewater, 137 Fiition, 2017,
AFHA AWWA, and WEF

L Lasty = Lot Off Detetion

NI = Nt Dessvted

A L0 = Limet O Quesdificason

* Parnmier o Aceredited [SOTEC 190282017

o Paremneiet tesled by Eartern mmmnhm

=4 Parsmor lostied by Amia Medicul snd Agricultura) 16

EEFORTED TESTS AEFER T SMANTTED KAMPLES ONLY
THIS SEPGRT SHALL WOT BEFIDOUTED ENTEFT 4 FULL
WITHOLT THE WEITTEN A PPICIVAL LABOR A TORY

Fags i

Phanthamit Analytical Lab Co., Ltd.
Mo, 122, Unit 5, Dongpalane Thong Village, Sisattanak District,
Vientiane Capétal, Lao POR.
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TEST REPORT Requent No,

* WSz TESTING
L — 600 MW Monsoon Wind farm Project ReporiNa. GMOLS Mo 0108
Adbrers Dimkeheug Distrie, Sckong, Privines and Sanxay [iatrics
Altapen Frevinge

Sampling Sowrce Suslece Waler Bample Wo. + Wkl |

Sample MName W Sampling Date . 1298:202)

Samgpling Py Cuistitner Sampling Tirme ;1705

Sampling Method it Saemple Beccived Dide - 16082001

Teated D IE08:207 1+ | 000202 Beparied Dute 14092021

Parameter Ui Stamdard Method [ Sundard | Lop’

Peativides "5

Uingamcganpiune g
Malnbon ugl le-bense mubod TMCER090 bas] oo =n L]
Meshamidopkes il EP A sothind 507 (1995) Bevisam 21 apd XD g
Meztadathion =l EF A mmshred ST (1994) Birvimen 3.1 X0 - Gd]
Movizphos gl D - B
Misnocroscphon gl 1 4] - B
Trmthone gl Xp & LU}
Pacaite-metay) Hgl ND - it
Phesilone pgl XD - (]
Phaptamiion wel xXp gy
Prrmphcasany | jagl D - ot
Firpmemeyi gl n - 03y
Prtgnniion gl A au
Prothiciin gl D )
Terudie REL XD LLiEl]
Triezopbos Mgl XD . (L]

Phyascal Appesrsncs. | Sample  © Yellow, S8

2 Container ; Cistomer
Remark: 1. Lae Envivonrssnsl Standerd. Minisiey of Wavarsl Ressureey Prvirnsment, Ya 61, Date 07022017

Supdard for Sordber Water

SM: Standard Meihody for ibe Eraminasion of Wiler and Wisiswiter, 21 Edition, 3017,
APIA, AWWA, ind WEF
2 Loy = Limis OF Deseetiva
NU = Not Detoeied
LG = Limit OF Quantifiention
* Parameter Noa Accrediled [SOTEC 170252017
# Pararseter beited by Rastern Thai Consslting 1992 . Lid
#hﬂnuﬂﬁﬂ“ﬂﬂmm 1

REPCATED TENTH AIFER 70 BURMITTRD KAMPLES (LY
THIF EFFORT SHALL ST IGPROCCED: ENTYIT 06 mil
WTHICLT THE SRITTEN APTRCAAL LARCEATONY

LETFTY

s



Field Record

1 We_Lter Sampling SWo03 On Site Parameters Result
Point
Date 12/8/2021 pH 7.3
3 |Time 14:45 PM DO 9.1
: Village District Province |Conductivity 27.7
4 |Location o
Dakrun Dakcheung Sekong |Salinity 0.01
740122
5 |Coordinate N TPS 139
E 1702793 Air temperature 27
Turbidit
6 |Observations Oder Color .ur idity Water temperature 22
Non Clear light

Environment Condition in the
Sampling Point

It is a small stream with water runs through an underpass drain of
the main road. The sampling point is in a downstream area of the
road (away from the road around 20-30m). Upstream area of the
sapling location is grazing areas with nearby areas has small-big
trees covering the areas. There are small and big rocks along the
stream flow with clear water and no smell

Photo Sampling Survey

Lagend

@ Feew Campieg sam

- Hyrrwan e WTD

Tewesemwnrn | s iuy

| (P——

Name of Sampling Equipment

PONPE 510PD pH/COND./SALT/DO METER

Recorded By

Name: KeoOudone

Signature:

Date: 12/08/2021
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Phanthamit Analytical Lab Co., Ltd.
Mo, 122, Unit 5, Dongoalane Thong Vil Sisattanak District,
_EA.L ; Vietars Cagtal, m?'m. \ b
AMTAENTED LASDRRTORE Tel: +855-21-263962 E-rnadl: Info@phanthamit.com u
Ay T
TEST REPORT BquestNa, ¢ WA08022 TESTING
Clmomer : 600 MW Momoon Wisd G Progeet Heport Na o T et
Addren Dhkcheung Dhstrict, Sekong Provinee md Sanvay Districl,
Mdlapen Provinee
Sampiing Souree Surfare Wlsr Sample Yo WA | 66
Bamgle Name £ Sammpling Date 12083021
Sainpling By © Cusiomer Sampling Time © (445
Sampling Method ¢ Ciab Sample Received Date : 16082021
Teuisd Duse + R 1 N Beporied Duig = B400 221
Paremelct Ll Standard Metsod Fesull Sandard oo Loy
Ammons® gl SN 2007 4400, F: Phensin *D . -
Hiochesscal Otiyges Dentiad™ mg'l, B 200 7S210 B 5-Thay BOD tee. <10 . U] (L]
Acuie Modifictine
Cremical Oxygen Demand*®  mpl 0 20 75220 T Clesed Refhre, Tiisimene H ] 1 168 ELL]
Chimadg™* mpl et Tirboyes mribod: SOF-LAB013 baaod cn ¥n - ] LR
M 200 Tasho-01 B
Hardeen mpl s 0D, In-beuse maibed: SOP-LAB-01) basad on (7 - 1. i
S 01T ac
tron® myl M 200 73500-Fn B- Famantiingiees (VL] . oy Wi
Adislimy® =5l M 20173320 B: Tomsion 166 . 300 1
Witruta mglaio, 5N I0ITASOND, E Codmeom Redoiios XD : fi 0z
Niree* mglaoy B X0IHE0-R0: E Calsnmesns ND + an? [T
£} and Cirmmn® mgl B30 201 T3550 B: Pastibisnreamatnic XD . am 100
Bt mgl B0, 841700050, E Torkbmsir <3 : 140 400
Teval Buspended Solits mgl AV 0T P40 D e @ J08- 108" 12 £ Lo0 250
Chethye Phaapets *eze mgL Bhsnet e AFHLA (301T) XD - c
Piysicsl Appearenes: I Sammple  : Yellow, 25
1 Cnotaiwsy - Customer
Ratttark: I+ L Envireamicntal Sendend, Minkeiry of Newrs] Resesreey Envirnmment. o 81, Dte 07022017
Suamdand for Saxface Waler
S0 Sumidard Methiods foe the Examination 0f Water and Waslewater, 23 Edition, 2017,
APHA, AWWA, and WEF
2 LOD = Limit OF Detection
ND = Nod Dewrered
3. LOG = Linst O Cuamification

*0ut of Accrodifation Scops
* Parmmeier Mot Aeerediied ISOTED ITE28I017
na Perumeter boted by ALS Labomatory Cronpl Thalasd) Co,

1Azl

REFCORTED TEFTY EEFEN TO FUBMITTED RAMPLES CHLY
THIR BEPCIT SHALL NOT REPRODUCED EXCRPT D4 FULL
WITHOLT THE WRITTEN APFROVAL LARORL TONY
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Phanthamit Analytical Lab Co., Ltd.
No. 122, Unit 5, Dongpatans Theng Viltage, Sisattanak District,

Vienti I R e S
A ARSTOT Tel: +856-21-263962 mﬁlﬁﬁmmﬂa \"y
O 1038

TEST REPORT Reguedt No. - WhMa22 TESTING
ra— 400 MW Mantoon Wind fiem Project BeportXo. - 6409017 No.0162
Adidress Diakeheung Diserict. Sekong Provises end Samxay Disiriet,

Attapen Provimes

Sampling Souree Surface Witer Sompla Mo, | WEATS018E
Sutuphe Name swai Sampling Date © 1208203
Samplisg By Cusgntmer Sanmpling Time : 1445
Sampling Method Grab Semple Received Due © 16:08:2021
Testad Date D08 Z0 - 1 2 Reporisd Dads 1 14062021
Parameier Uni Susmdasd Mihod Bl Standard Lop’ tog’
Ctlafimr Biicrera *4 MEN100=l  SM 20179201 B MPY Tex 1 5 ot L
Phospiiers s mglal SN 201 7:4%00-F. Ascorben Acat <O on 0
Toig! Mitnogen 3 mglm X B0 20174800 Calmulnizs 5 -
Qe == my ORF Maes fudd -
Ao *= mgl S0 173500 By ICP-08S gl i .10
Amenco 45 mpl Sl 0NT A0, Coressmscres Hydrida N @i DK 0

Tleneratizn’ A Abmwmicn

Specmmrmutsic
Cadmum % myl D 20 TR0 by WCPCIES ] 11l A 0y
Calews = mgl ML 2007 3500 by ICP-CER 180 - L] m
Memeeny *= mgl £ 20073400 By Ol Viaper, §n 000 a000s 020

Atrmi Aserpeis SstromEn
Copper 8 =yl HM 0173300 by Atome ASsormoes 1] 14 (] ooz

FresTmmemr
Lasasd *¥ mpl NI 20173500 b ICP-OES i aal i 1l
Mugrwn *= mal S34 30172500 By ICP-OES 17 a0 Lo
Sodium *8 mgl S 20073500 By ICP-OES L&% * (L] L0
Potssins *n ngl S 2073500 by ICP-ORS « L 0z s
Zinc e =5l A 20073400 by JCP-CIEE Nty In iy iz
Pysical Appanrance: L Semple  © Vellow, 85

I Contaimer - Customer

Hemuk: I L Emrvironmentad Standard. Miminiry of Namral fescarces Environment, Mo 81, Date 07025 [T

Sundard fbr Surfece Water

SM: Starddard Meihods for the Exsmisaiion of Wter and Wesewater, 21” Edition, 2017,

AFHA, AWWA, and WEF
L LOD = Limit OF Detection
KD = Not Detecied
B LOG = Lissd OF Quantifiestion

* Pararmeier Mok Accrodiled [SOVIEC FRI2S201T
¥ Putameter tested by Eastern That Conmuling 1952 Co..Lig

REFCATTD TENTY REFGR TO BUIAHETED BAMFLES OooLY
THIS REPOSIT SHALL NOT BEFSODUCTED EXCTH B8 FULL
'WITHOUT THE WEITTEN AFRRCVAL LARCGRATONY
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o Phanthamit Analytical Lab Co., Ltd. m
Ba I Mo. 122, Unit 5, Dongpalane Thong Village, Sisattanak District, - v o\
Vientiane Capital, Lao POR. LI
OCAEYTID ABCRATONY Tel:+856-21-263962 E-mail: info@phanthamit.com u
e TEST REPORT S o
Costomer ¢ B0 MW Mossoon Wind fmm Project Report o, 1 No.0i02
Adtapau Pravincs
Senpling Sours : Earfute Wit Sample ¥o.  : WH0ADESS
Sarmple N ame SWo3 Sampling Dete £ 12082024
Sarpling By © Cemer Simpling Teme < |48
Samgling Mihod . (Greh Sample Reerved Duly - J6'0h 2021
Tested Duiz o 1EBY2I-1008203) Repormd Duie - - 14082021
Paaiseter Cnit Stanilard Method Resal) Susdard Lop® Log
Masgusme *3 gl 53 20172500 py ICP-0ES i 1o i Ll
Wickel *5 =gl B3 2017 1500 by Mot Alsorries ¥h [F] [T 0Lyt
Speitrona—
Pesticides “r2
Organochloniss Gnisg
Abdein agl In-besne rcbod ThU=CH=000 b a2 b1 [ L ood
[ uEl EFA suethad S07 {1995) Bewnoon 21 and D noz ooz i
i ndmtlin gl EPA matiiond 505 [1908) Bevincn 31 i) [ 1154 nas
=B el i) - [T (1]
Brnit pal 0 (TR e
[HEndoeuitin HyL M - 012 fund
INekdng gl D o1 T 0%
sieChiordang gl b1 - LT H ooy
Entomattas Sabiaty | D aniz fLes
Eatnin gt NI M Yot Heve (TTH s
b Lk Bgl L1 Nz (1)
Mhysical Appearsacs: I Sainple | Yellow, 55
1 Comliener | Cosdnmer
Temark: LMM&MWHHMMHﬂH.MﬂM-IW
Slznderd for Serfece Wider
M Standerd Viethods foe the Fxarsination of Water and Wastswaser, 23 Edition, 2017,
APHA AWWA. md WEF
2 LD = Linsiy Of Deseetion
NI = Mok Detepind

3, L.0G = Limit Of Qruntification

* Parumeder Mol Avctadited [SOVIEC 170253017

# Parametey beviad by Esstern Thal Consuling 1992 Co. Lud
= Patarmeter teabed by Axia Mpdical and Agricultural Lshorsso

FEMIRTED TESTR BIFER T SUOMITTED SAMPLES ONLY
THIPS BRI WA LL e Mot R D BRCERE £ L
WITHIILT THE WRITTEN AFPRCY AL LABCRATORY
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MO LLL, WA D, UONEDEIANES | NONE VIISEE, MSAUTANGE LIINCT, T X

O pAl

W I ﬂh Vientane Capital, Lso POR. N
ACCHEDWTED LAMDRATORY Tel:+856-21-263962 E-mail: infa@phanthamit. com u
Sz TEST REPORT Reques No. ;' WhaD022 TESTING
Cusiomer #800 MW Monssan Wind farm Projest ReportNe,  : 6408017 W
Addreis Dakelweunyg District, Sckong Province sed Sanxay [sirin.
Adtapen Provines

Sarspling Souree Saflite Wider Sample Mo [ Wanso 66

Sample Name Wil Sampismg Date ;12043020

Sampding By Cslomer Sampling Time : 14:43

Sampling Method Gireh Sample Recebved Daix - 16082021

Tesurd Dase I3 1- 1400 221 Hepuried Dute 1 1409 202

Prnarmars Unit Standard Method Rauls stundard Lon® 1og’

Festicides *ns

Dhrgaacsdiomne Crrup
HCH Bl Tnr-boaes mibod Thi-CH-00) based on XD o2 [ -]
Hepiackior sl B A mathod 207 (1994 Revision 21 s e 02 T nod
emciler-ewspads  pgl EWA mehix S0 (1905) Rpviniers 1§ xo 0.2 (175 (1)
Meethoxychior pgl bt - nog: ]
aghDDT Hal i) - LT 00
ag-DDE gl sa 0082 1
gD I ¥o - 0k o8
o000 hgl £ ] 02 ons
p-DDE el XD . 2 fos
g ODT sl o] - omz s
Tl DT gt KD 10 oonz o
sl blomsmm pigill s ank? o

Phiyscal Appearanes: L Sample ¢ Yellow, S8

2 Cosiginer | Culomer
emusic L Lao Envirommental Stgnderd, Mimisiry of Natural Resowrees Environmest, %o 81, Dute 070272017

Sizndurd for Surfice Waler

SME: Suandind Methods for the Exasnination of Wiisr and Wissiewsier, 23 Eition. 3017,
APHA. AWWA, ind WEF
2. 1O = Limit Of Dieteciion
NI = Not Deteeted
£, 1.0G = Limit O Questificasion
* Parameter No| Avcredited [SOTEC |701-3017
# Paremnsiet desizd by Esstern Thal Comulting 1992 Co. Lad
4 Parameter tesied by Aria Medies] snd Agricatiural Labaraniry

REPORTED TESTS REFER T0 8/ DMTTTED SAMPLES ONLY
TS BEPORT MILALL NOT REPRODUCED EXCEFT IV FTLL
WETHOUT TUE WRITTEN AfTEEVAL LA MATIAY
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~ B _ ks Viantizne Capital, Lao POR. [T
ACCRETTES LASOARTONT Tel: +B56-21-763962 E-mail; Info@phanthamitcom \ ’
BONEC 1S
TEST REPORT Bequesi ¥o Woalhiar TESTING
Castomer 100 MW Monssem Wind farm Project ReportNe 6405017 No.pi6e
Addres Diakecheung intriet, Sekomg Fravince and Sanxay Distriet,
Atiapeo Previnge

Sampling Snurce Surface Wates Smmple Mo, - WebR0 166

Sampl: Wares Wi Samplimg Dme : 1276 2001

Sampling By Rl Sampling Time : §4:49

Sampling Methed Girah Sample Reveived Date = 16082021

Tested Date BEAE 0T - 1400 22 Reporied Date  © 1409303

Pazamatar Uit Stamdard Method Restil Stundard Lop’ 1og’

Peaticides *#8

(rpemcphopbais G
Agilafin gl Inhomae method TMECH-000 based oo 1] - 01
Annphos-srhyt gl EFA mathod S07TT1095) Revisiae 2 ) asd = iy
Asinphormatiyl gl EFA mathod 300 (1999) Kavimian 3 1 =n = e
Chisrfetvaphon Ml xn am -
Chlorpyrifin gl sn A o
Dissom gl XD . LT -
Dicklorioe gl v . ami
Dicrmnptes gL O any
Thmosees gl b 1] g
EFS gl L i B
Ethicn gl o] (1] -
Etbipmephie ugl bl - i TILT] -
Eanrzdon gl L] [T -
Famurmhen ngl D . | -
Feattin ugl D (LT

Plrysical Appesrance: L Sanigle Yiallow. 85

2 Cantainer © Customet
Remark: 1. Lam Emdimorsenssd Sandard. Ministry of Natural Resources Envisamment. e 41, Dafs 07023017

Seandard for Surface Water
S Standard Metbods for the Fuamination of Wiler and Wastewster, 73 Edition, 2017,
APHA. AWWA, mmd WEF
1. L  Limie €I Desseliv
ND Mol Detscind
3. Lo = Limit Of Quunsiiexiion
* Parameisr Siod Aceredited 3O TEC {T28:2017
" Perwnuster testand by Essiern Thal Consalting 1997 T Lid

REIFORTED TRETS REFER 70 SUBMITTED SAMPLES 8L
THIN REPCHT NHALL SorT REFRODUTED EXOEPT UL
WITHOLT THE WRITTEN AFPROVAL LASORAL TORY
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SR 708 A 4
TEST REFORT Mequest Mo, ¢ WediBL2 TESTING
Custorssr 00 MW Moasoon Wind e Project ReporiNo. ;6408017 oo
Address Dakcheng Distres, Sekong Provisee e Sanxay Disiricy,
Alzapau Proviocs
Sampling Sourte Surface Water Sample No. - WSONI 68
Samphe Namas a3 Sempling Dae | 12062031
Sampling By isstomer Samypling Teme : 1448
Sampling Methud lirab Sampls Received Daie - 16052021
Tesird Dule D 2020 14 1 2021 Reportzd Daie 1409 202]
Parameter Ut Stamidard Mehod Rl Stuadied o’ Log
Peuticidm ‘88
Organophoishme Grswp
Mabathim pigl larhrise meibod TM-CH-090 hased on i - Ll
Mpbesdosho ugl P A motiod 307 ( 1995) Reviion 2 ) sd XD - [T -
Mribiduiios gl EPA msthed SO0 (19951 Meviming 3. | i) it -
Mevinpihos pgl xn . (T
Meneentophvg gl KD u LLE =
Ometsome jigl ¥ . 0ol -
e gL i - 03]
Froim nel sn 5 o
Frowphumdon gl = - i
Feimiphorsiiod Mgl b+ - oy
Pisupbosmetyi pel b - {10}
Prafiedin gl sh fayl -
Proucdis gl ] ami L]
Terbiten gl T i -
Trasopbon gl wn (T
Phiysiol Appearasee: L Sample | Yellow, 55
2, Croastadtier | Cusivmer
Remari; L. Lav Enviremmenial Standend, Minksary of Nemral Resourves Esvironnsend, So § L Date 07023017
Stanidard e Surfice Waisr
S Standard Mehod for the Exsmination uf Watsr sod Wastewsssr, 13° Eition, 2017,
APELA, AWWA and WEF
2100 = Lignit OF Delection
WIN = Not Detseisd

3. LOKG = Lims. OF Quamtificasion

* Pasameter Not Avetedited [SCIERC 17025:200 7
i Parmmeter wated by Easiern Thal Comulling 1992 o, Lid
25 Parameiey ievied by Asias Wedies] et Agricsltical Labaiory

REPURTED TESTS BEPER 700 S HVITTED SA RIS Sl Y
IR REPOMT SHALL NOT REFROTHICTD B0CEPT [ PLLL
WATHOAT THE WRITTEN AFPREVAL LADCRATORY
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Field Record

1 We_Lter Sampling SWo4 On Site Parameters Result
Point
Date 12/8/2021 pH 7.4
3 |Time 15:30 PM DO 9.4
) Village District Province |Conductivity 41
4 |Location o
Dakrun Dakcheung Sekong |Salinity 0.02
740039 .
5 |Coordinate N TPS 20.7
E 1701833 Air temperature 26
Turbidit
6 |Observations Oder Color .ur idity Water temperature 214
Non Clear light

Environment Condition in the
Sampling Point

It is a small stream with small and bi trees covering along the
stream reach. It is adjacent to agricultural lands of local people.
There is an indication of soil erosion from the nearby agricultural

lands runs into the stream. There are small trees near the

sampling location. The stream bed consists of small to medium

grevel sizes. The stream has a clear coulor with no smell

Photo Sampling Survey

Tigmartawinn i om Gy

Yrrwrramay Lew | T3

Name of Sampling Equipment

PONPE 510PD pH/COND./SALT/DO METER

Recorded By

Name: KeoOudone

Signature:

Date: 12/08/2021
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No. 122, Unit 5, Dongpalane Thong Village, Sisattanak District,

MPAL

Vientiane Capital, Lao POR. W&m
AEEREDITLD LABORATERY Tel +856-11-263%62 E-mall: info@phanthamit.com
O Ly q
TEST REPORT Heguest No, | WeD&012 TESTING
Citomer 800 MW Momsoon Wind farm Project ReportNo.  : SUSLN R
Addrem Dakcheung Daeriet, Sgkong Provines and Senxey Thstrict.
Anspen Provence
Samphing Sauree © Siufecs Waksr Sample M, | WEOB016T
Hamph: Yame SW4 Samplimp Dase ;120272021
Sampling By Curipenes Sampling Thme 5 15:30
Sampling Method Girah Saimple Received Daie | 1608/2021
Tentad Date ¢ 1808 MTL-140802) Heporned Date 1408231
Parsmeter Uit Standerd hethod Heaahi Sundary 1on” g’
Ammon® =gl S0 201 TR 0-NE, F Phesain b E - -
Beochermical Onyyes Demand”™ mgl 53 01T AZR0B: S Duy BOD =, XD E 2] Lo
Azule Modificaten
Chermiva] Oxygen Demand®™* syl S N TAI0C Closed Reffoy, Tiinmeiric 128 7 I 4.
Chlcrds®* mplmfl  lrboss mebod SORLAB-ITY buad oo st ! oo 500
$h 200 TA00-C1 1
Handaoms mgl m Cal0y  Tarbouss meidod: SOP-LAR-N1Y hesed ap 14 " oo 1o
SN 0172400
Lroa® mgl ShL 2017 3500-Fu B: Phenunitealing (1] - adi i1
Alkalininy® mgl S50 2017:2320 B: Tt a0 - S i}
Nt mpLaa®0, SN M7T4M0030, B Cadrinm Radoaion 1] - am =
Mgt mpLaX0y 58 200 TAS00-¥0: E: Calormwirs XD - [i1rsd oo
bl wesd (prmag® =gl FM 2075520 B Panstion-Gravmeing P - nm 200
St ¢ egladn,)  SM 2017050080, B Tuhisimes ¢ 500 7 L5p £00
Tectal Suapnied Soluis =gl SN 301 720408 I Dirsead @ 100=108C .20 £ 1.00 250
Orber Freaphate "434 =gl Bused oo AFHA 20170 xn - . -
Phiysical Appearaace: I Smmipds | Yellow, 58
2, Conlmmer ; Casinmer
Remark: I Lao Eovirommignial Sandard, Mistsicy of Naternl Resourees Enviresment. ¥o §1, Dale 07022017
Spandard for Surlsce Water
SM: Standard Methods ot the Examination of Water and Wastewater, 23" Edition, 2017,
ATHA, AWWA s WEF
2, LOO = Limit OF Detection
NB = Not Delecied
310G = Limit OF Quansification
**0ut of Acezeditaion Scope

* Pammster Nod Acoredited ISOVIEC 17025:2017
% Paramctey besied by ALS Laboragory Group( Thailend) Co. 1

wae 313 D
Peathesd st LI

[ Top Managemeni}
(LR A b
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Phanthamit Analytical Lab Co., Ltd. ,\
Me. 122, Unit 5, Dongpalane Thong Village, Strattanak District, *
_EAL Vientiane Capital. Lao POR. i
ACTRIDITE sty Tel:4+855-21-263967 E-mail: info@phanthamit com u
BE/HES 43030
TEST REPORT Raquest No. 1 'Wis08022 TESTING
Cumtomer 00 MW Monsoon Wind ferm Preject ReporiNo,  : 40941 Na. ez
Addness Diakchwmy Disiric. Seiong Provines and Sanxay Dismiel,
Aftspen Provings
Sampling Source Sarfioe Witer Susaple o WAAHET
Semple Neme W Sarmpling Date 12042021
Sanpling Ty Cusemer Sampling Thod - 530
Sarmpling Method Giab Sarple Recrived Dute 06082021
Tenied Dage 168 T - 1409 03 | Reporsed Date  © JaW-2a71
Parametes Uit Stamdard Mathod Howen Stundard | o’ 1og’
Cafefierrs Hactem *4 PN ML S 20079220 B MK Tow 3,800 £ 00y - I
Pumphara * mpl P S50 2007 4800-P. Awsariic Acid “Q18 i s
Tiotal Niroges *d mplal S8 200 T 00N Caleulainon <% - s
ORE =+ -y P Muer | - . J
Alseugwn 8 agl SN 200 75500 By WP-OES T - 0 iis
Mz *4 gl 48 201 7K Comtimuons Hydrdds 5] aa e o
Giesermsnn Atomis Abaceming
Spoctromere
Cadramm b mpl N1 007 3500 by ICP-0ES XD 100 (YT D
Cirim = =3l W 073500 by IOP-OFS am - 08 1
Mersyry = myl S0 20073500 Ty Cold-Viper, w0 LT [T {1 6e36)
Ao Abwotpivn Sprooumene
Coppur *» mgl S0l I0073500 by e Abserpion b ] (B} U] n
Apoouromeaes
Lnd =ol B8 2007 2500 b ICP-0ER o i ik LT
Vagnanium *» gl AN 20173500 By I0W0ES Log . bAa 1m
Bodum *# =yl SN 20173500 By MRS e Lo L0
Potsuum =% mpl SN 01T NS0 by JOP-OEE b1 By am
Fina * mpl. N300 73800 by [CP-0ES D i an o
Phyvsical Appearace: b Sample - Yellow, 58
2 Costmings -+ Cuednmar
Remark: L Lao Enviroamental Stesdad, Minisery of ¥asral Resourees Evisenment. N 81, Dtz 67002017
Ftandurd for Surflce Wadre
SM: Stundar Mrshods fox the Exarmination of Wler and Westowsier, 29" Edition, 2017,
APHA, AWWA and WEF
L LOD = Limat Cf Detoction
NI} = Nof Derpered
3 L0 = Limis OF Quangificaton
* Parmmeter ol Accredited 1SOEC 170253017
= Patsencier tested by Emiders The Consulting 1992 Ca, Lid
ST A
REPCSITED) TESTS REFER TO SUBATTTED S MFLES GRLY
T TTACATT THE WRITT I AP Lonmny
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Phanthamit Analytical Lab Co., Ltd, ,\\
6 Ba! No. 122, Unit 5, Dongpalane Thong Village, Sisattanak District, £ 3
WVientiane Capital, Lao PDOR. T
ACTREDTED LABIRATOSY Tel: +855-21-263%62 E-mail; info@phanthamit.com
HGIIC 7S q
TEST REPORT Request¥o,  © WEA08022 TESTING
Customet 00 MW Minnaoon Wind ferm Projest Reperi™n o Gel0A-0IN No.oloe
Addness Dukeheung Dintriet. Sekang Provines and Safay Diarict,
Aitapeu Provinee
Sanipliag Sewice Surface Waler Semple Mo, WSINE0167
Sampls Name E] Sampling Dt 1 12082021
Samping Hy Cwwter Sumpling Time - (530
Samplng Method Grab Sample Factived Date = 167052021
Testad Daig 1608 02 1- 1408 021 Reportd Duie ¢ J4RACI02]
Paramiter Unit Stapdard Methesd Heaufy Siandand | ton” Log
Muzgatase * mgl S 20473800 by JOP-DES am LB i i
Mickul *= mgl 0 2071500 by Alomis Assrption D il am @in
Spednanast
Peaticides “#2
Chgazackinag (nup
Ao pl In-bouse method TM-CH-090 based =2 ) il o i
-l gl EA syethend 307 (1999) Birvmsom 2.1 and 0 a6 ani2 LT
eEakonlfia bl EPA mathid 578 (199%) Revimos 1] 5] a2 s
fi-RHc gl W @iz ang
Dhcodaf wel X amz2 nnd
fHEsdenatin gl N0 0012 mos
Theldnin gl bi1] 0l (TTH s
T gl £ 1] TTH s
Endurattus Sultaie [T 8 ] - TTh (1]
Esdrin gl sD M Nt Hive L1k s
BEC Hpl b ] nmiz nes
Physical Appemranoe; I Semple < Yillow, 85
2 Contaimer | Cuxbormer
Hemukc I, Lan Environsrens) Stadard, Ministry of Satsral Resoorees Enviromsment, ¥o §1, Daty 07022017

Stamilard for Sorface Waer

£0: Sumdard Misthods for e Exaination of Weter snd Wastowater, 23 Edilion, 2017,

APIEA. AWWA and WEF
2 L0 = Limi| OF Denisetion
DO = Not Detextod

8,106 = Lima Of Quantifcasion
* Paramier Mot Aceredied FSOTRC 170282007

=mmwmmm:mmu

w5 Tatamsler tested by Asia Madieal ind Agricilial

EEPONTRD TESTE RIFER TO SUHMITTED B4 MPLER ONLT
NI MEPTAT SEALL OFT REF RN LD ENURFT 15 FULE

WITHOLT THE WITTEN AFFROVAL LABOEATCEY
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W PAL oo S AR
Visntiane Capital, Lan FDR,

T ——— Tel: +B56-21-263967  E-mall: Info@phanthamit.com \‘y
B TN
TEST REPORT Reguedt Mo, WHAISIZ TESTING
Comtumer 600 MW Momsoos Wisd firm Frogect RepartNo. 6409018 Wo.0102
Addren Dakcheung Districd, Seking Provine und Samay Distriet.
Afapes Poovines
Sampdng Soures ¢ Surfsee Walsr Sample Mo, WsO167
Sample Mane - Semmpling Daie ¢ 129%:203)
Semplizg By P Dewonser Sampling Time : 1530
Sampling Method ~ © (Girab Sanple Reeeivd Dt | J608202)
Tesied Dute D EOR 03] - 108 2031 Reporied Dt | 4:0%7302)
Faramoter i Staniard Meihod Rl Staderd g’ Loy’
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Orgarmehlorsse Gron
HUCE pgl Ti-bovas sipthond TMACH-D0) leesed o 51 ania o
Hepeachio pl EFA methed 407 (1995) Reviucn 21 st Mo L H 2 i
Hopachlormeemmide gl EXA method $08 (1993) Wevinen 3 | L] ol (HTH 0
Myt it 0 0w 0
a0 el 0 B2 004
ag<DDE gl D o2 i
opDIBn gl L5 115 aos
pa-hpn sl L E ooz gt
pr-DDE gl ] w3 s
pamDT pgl i) g2 o
Tuesd DT upl Ko L (T ans
s b Ll gl D B 03 s
Ihyviesl Appossance- I Sample Yl 55
2 Container © Customer
Bletark: | Lan Enviroarsesial Saandacd. Ministry of Nasural Resouroes Environiment, Mo 81, Date 17023017
Samdard for $urfece Waser
5 Standuard Mettods for e Examinasion of Water and Wastwatir, 23° Edition, 3017,
APHA. AWWA, snd WEF
1 LOD = Limit Of Deteetion
50 = Mol Detscded

3 LOQ = Lisnit OF Qeantifcation

* Pararoetes N Acerediied ISOAEC 170293011

# Paramater Lessed by Ewiern Thai Comwling 1997 Co. Lid
& Patammeter tewied by Ao Medical and Agricultural Laboratory and st
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— S Vientiane Capital, Lao POR. v R
—— Tel: +856.21-263962. E-maitinfo@phanthamit.com \J
B 170
TEST REPORT Meguat ™o, Wikidgoa2 TESTING
Customer . 800 MW Mossoon Wind furm Project RepoiNo, U018 amiee
Addrss i Dakchreng Districr, Sekong Provines and Sasy Destrict.
Aripeu Prvioes
Sempling Souree ! Sorfes Walar Barmple Na, : Waalan) 57
Sample Same ;S Sampling Daie < 12082031
Sampling By = Samplng Time : 1530
Samnpling Meshod . Db Sample Feseived Dute © 1608/202)
Tented Date IS 2020- 14 032021 Keporid Date. 1 18062031
Parameter Uit Standerd Method Revall Suandard 1om’ Log”
Pesticiben “e5
Urgameptsphas Grosy
Adaiin el Jer-burmes pmvid T - -1 b o wn anng
Asinpboeeibyl el ETA methed 597 {1908} Beviatwe 1] gad um - LT
Antpbrmn | il EPA maticat SO { 1005 Bevvaos: 1 No s}
Chlafinvinphos el sn an -
Chlargyrfi il b5 1 i ak|
Dhermon Hel XD . 03] -
[r—— mal NN - LT :
Micmmtephos s wn (T
[ r— el xp - fax .
EPN el *n - nasy -
Etion L wo - [T ] .
Fihaprophas TP A D - i -
st gl 5 3081 E
Festinalyion jigl XD o1
Famthion el XD (1
Parynical Appearasce: L Sample Yiellow, 88
. Comuiner | Customes
Heemark: 1 Lae Eevironmensal Standard, Smistey of Natsral Messurces Enviscament. ¥o 1, Duie 07022017
Seandard for Surfsce Waisr
EM: Standard Methods for the Pxamimation of Water and Wastewsier, 23" Edition, 2017,
AFHA AWWA, ssd WEF
2 10D = Limis 0F Métertitn
ND = Mot Deigoied
3. L6 = Limit O Quantification

* Parameter Mot Accrediied (S0 TR § 70253017
# Faramater tested by Eartern Thai Convalting 1903 Ca. Lid
== Pamimeter beated by Asis Medieal and Agriculiral Laberulory ind Resvarch Cemier Co_Lud

EEPORTRD TESTS.RBEFER TO SUNMITTRED SAMFLENONLY
THIS BT Rt T ERFRACIUEES T o Ut
WITHOUT THE WEITTEN AFFROVAL LAMRATORY
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Phanthamit Analytical Lab Co., Ltd.
No. 122, Unit 5, Dongpatane Thong Village, Shattanak District,
Vientizne Capital, Lag POR.

Fal AEE M RERASE NP Load .

Pl gl 11



ATCREDITED SABDRATONY 180 +850-21-163952 E-mail info@phanthamitcom
AOEE 1T V
TEST REPORT Hequest¥o.  + Wid0siz TESTING
Customer 00 MW Mamoon Wind firm Project ReporiNe.  : GURG1E tanee
Addren Dakebrung Titndt, Sekong Provines and Sesiay Desiricl.
Antnpen Provinee
Bampling Souece Surfme Weses Fample Mo, © WEHRIAT
Samgple Name W Sampling Dap (2082031
Bamgpling By CusLmer Sampliny Time . 1530
Hampling Metbod {irab Sample Received Dute @ (6082021
Tented Tnde 16 6E2020-14 092031 Beporied Duie @ 14890 202)
Parsmater it Stamdant Viethd Mewilt Standerd | Lo LG
Pesthrides “88
Urpaacpbospiane fmoup
Makathion gl Ee-Boom mitiod TM-CH-000 bassd oo o B
Mnbamidopios el EPA i) SO7 { 1093} Mrvaeos 31 and b ] * auil
Mesitshang gl EPA meibed 5080 L005) B 1.1 i ] B
Meaghos gl bii] LD
Slomeurooepho el Ko an
Ormeshouty gl b nul
Parmien-mirny] Bl N0 LA
Phesalons pgt NI - 03
Phrapiarmibon gl XD - BLOdE
Piermupbseuin | gl NI - i -
Piesmpbeamess pal XD - 00 .
Frodemotis gl ND il -
Prabmdin Bal xn L] -
Torbubon upl XD o
Truspios pgl i) amy .
Pirvsicad Appearsnoe: L Sample Yellow, 55
2 Contminer : Cosmene
Bemark. L Law Eervironneental Sumbard, Misisiry of Natural Reseurces Enviroament, Yo 1, Dete 0702720|7
Sumdard for Surfbee Water
mwmhhmﬁMﬂm.ﬂ‘mmﬁ.
APHA. AWWA, snd WEF
2. LO0¥ = Limis OF Detection
XD = Noi Detecied
3 L0 = Limit OF Craanti fication
* Parameter Nl Acezeditad 1SOVIED 17025:3017
i Parammeter teaied by Rasiern Thal Comsilting 1997 Cn, Lid
il Parmmeter tesied by Atk Medics] sad Apricalurad Labsrabory sp h
e Loyl
HEE LW |‘|
(Toop Manzgrmest)
[ERL Bkl
WEPORTERD TESTS HEFES TO SUBMITTEI RAMFL RS Oy
THES BEFONT SALL MGT REFSOOUTED £XCEFT D9 FULL
WITHOUT THE WEFTTEN AFFRCVAL EABCRATCHY
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Field Record

1 We_Lter Sampling SWo05 On Site Parameters Result
Point
Date 12/8/2021 pH 7.4
3 |Time 14:00 PM DO 9
: Village District Province |Conductivity 25
4 |Location o
Dakbong Dakcheung Sekong |Salinity 0.01
743535
5 |Coordinate N TPS 13.6
E 1709743 Air temperature 29
Turbidit
6 |Observations Oder Color .ur idity Water temperature 26.4
Non Clear light

It is a full year water folw stream. The sampling point is by main
road (about 20-30 off set from the road) with encloses by local
Environment Condition in the  |houses, plantations and cattle cages. It was observed there is an

Sampling Point erosion from agricultural areas discharging to the stream. There
was also some small and big trees along the stream reach. Water
in the stream is clear with no smell.

Photo Sampling Survey

Water Survey Location Map

[ Tre——

3 ¥ N —— dvrta e T

—— Tewvarin e by

Feprarrrmne _ew 1T9s

Name of Sampling Equipment

PONPE 510PD pH/COND./SALT/DO METER

Recorded By

Name: KeoOudone

Signature: Date: 12/08/2021




Seandard for Surface Watsr

S0 Standard Mithads for the Exansination of Weater psd Wastewater, 15 Edition, 2017,

APHA AWWA and WEF
2 LOD = Linsil OF Dejoction
XD = Not Deiected
3. L0 = Limiz OF Questificasion
90t of Acereditation Senpe
* Parmmeler Mol Acorpdiced [SOCTEC 170383047

nan Parmmieter aited by ALS Laborstory Girowp!Thaitsnd) Cn. Lid

REPORTED TESTE REFER TO RLRAGTTUL: BARFLER CWLY
THES REFCHAT SALL NOT EEFEODUCED EXOTPT I FILL
WTTHOUT THE WRITTEY AFPRDVAL LARCRATONY
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Phanthamit Analytical Lab Co., Ltd. r ‘\
No. 132, Unit 5, Dongpalane Thong Village, Sisattanak District, *
_EAL Vientiane Capital, Lao POR. s g
ALEREITID LABCARTTNS Tel +856-21-263962 E-mail; info@phanthamit.com '\ '
SO 1S

TEST REFORT Roquest o, - Wedan(zl TESTING
Clesiomer 00 MW Meonsoos Wiad fum Profect Reparito, | 64008 Moo
Address Dakcheung Devned, Seloong Provnee and Sanxay Thatrice,

Adiapeu Provinge

Sampling Searce Sarfce Walsr Sampls No. @ WEGEDLES
Sample Mame Wl Samghing Date © 12082021
Sampling By Vissnmer Sampling Tiow: © |4:00
sampling Method Gimah Semple Teceived Dete 16082021
Teuied Dute [6UE2031- 1409/ 2021 Reporied Date = 1409202
Parameter Lmit Standard Meibod Fegmaily Suadid | Lon” Lo
Ascum® mpl S 200 7 0500-WH, F. Prepais XD L] *
Biwshammal (s Demand® mgL FAL 20174206 B &<Day BOD famt. o LK . 3 L0

Axnte Modificsrs
Chesyizal (iyges Demesd™ mgl Ol AN TATH C Cleand Refllus, Tiinmeine (I 51 1.on Lon
Chlerde™ mpl aCl In-boses msthud: BOF-LAR 13 bsod oa HD - 1040 L

M 21T AS00-CT R
Mardzens mplin CalD,  ln-hosas methond: BOP-LAB-ILY hased on 14 - 100 inn

S 201723800
Lroa* mgl EME J007 M40 B Phenanthofiss %n . ol ot
Allalindy® mgl SML2017 20 B: Titvines 16 . 1 1o
Wands* mpLa™0, S0 TAM0-N0, E Cadminm Heduction L4 - 0w o
Wiria® mpl oty M IOITE300-50: 1 Colovemeiric X0 - an2 0
Ol and e mgl B 200 78520 B Parssoe-Uraviniins XD . oM 200
Faly = mpLadty,’ S5 20174500807 E Tubidimene =400 . | 40 il
Tomat Susperded Sslids =al €51 30172580 B Deved ar W10 "0 90 - (1] 150
Crethar Plugpiiuny * mgl Haied wp AFHA(200TH il ¥ .
Phviical Appearmmee: | Samgle : Yellow, 55
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Phanthamit Analytical Lab Co., Ltd. r\
EE I Ma. 122, Unit 5, Dongpalane Thong Village, Sisattansk District, #®
Vientiane Capital, Lao POR. "'""‘"“"".,m.'
TESTING

LLCRESTED LABIRATORT Tel +656-21-263962 E-mail: info@phanthamdt com
LAt
TEST REPORT Hegquent Mo, WiniDaoZ2
Cusinmer 600 MW Moaocn Wind firm Praject Repazt Mo B9 No.0162
Address Dhakehramg Distnct, Sekong Provines and Sanxay Duemet,
Alnpeu Proviges
Sampleng Soure Surface Water Semple Mo, < WEIIAT6E
Sample Nume Sas Sampling Date : 1 240 Ju21
Kamgiing By Commmer Seeppling Tame © (400
Samglting Maibed (iral Sampls Feoeived Dae - j60E 302
Tested Dals VEURI02]- 140 2021 Reportad Dale @ B0 2021
Parsmsies Uit Seandand Metbod Hesul Standard Lon’ Log"
Catifierm Bactns *# MEKCI00mL  EM 20079220 B WP Teu 4500 4000 I
Phesphors *# mg'L sl SN0 7 A500-P Assorkic Aad <018 - gl nis
Tional Mitropen *+ mglah Shi 2007 AS00-5: Caleulion <¥
ORP e m¥ ORP Mster u7 - - *
Alummiom *# =gl Shi 200 7-3500 By [CP-0FF 0 . L L]
Armsni 4 myl SWE-200 T AS00: Cermmoos Hidnds ND L] 0 0o om0
Ghangsn: Altis Abscrption
Ematrmnng
Cadminm *8 mgl 53 20072500 by [OP-0ES bt ] 0o apa2 oo
Clalaiur *o mpl 5N 20172300 by ICP-0ER 1} = L] i
Mesmury %2 mpl 30 2017 2500 By Cosd-Vienr, b ] B0 (T 0oz
AT ADRITTIT BrerTnmens
Copper =5 =gl S0 200 TRE00 iy Mormie Abmirpie XD L4 i oz
Fpeatioatir
Lemd =% mgl HM 20073500 by HP-OES o i [ e
Magnerium ** mgl SN0 2007350 Ty IOP-OES L7 . (L] L
Fodium *8 mgl BN 2017 2500 By ICPORS 140 . 1. 100
Potusum *# mal A I 7 RS sy DOP-LHE o L0 . aog o
Fiac*s mgl S5 20173500 by [EP-OHS 5 1] 10 o an
kel Appesrsnce: L Sample  : Yellow, 58
L Cantalter : Costomes
Hermark: 1. Las Evironmsentil Standard. Mishiry of Maural Resotrces Environmend, %o %1, Date 074023017

Snpabard fir Surface Water
mmmmu-MMﬂw_n“mmm
AFHA. AWWA, mid WEF
2 LD = Linstt Of Deapetion
XD = Not Detecied
310G} = Limit OF Cuanfificution
* Parameter Mot Aceredlisd 1SOIRC 170252017
£ Parsmrler tesled by Eaviern Thal Coasding 1992 Co, Lid
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Phanthamit Analytical Lsb Co., Ltd, n
Ba I No. 122, Unit 5, Dangpaiane Thong Village, Sisattanak District, #
TR TN ACT RTINS

Vientiane Capital, Lao PDR. P
ACEREDHTED LARDRATCHTY Tel: 4856-21-263862 E-mall; info@phanthamit.com u
O 12008
TEST REFORT Boquent Mo, | W22 TESTING
Cusiotnes J mnwummmhmpu Ieport Mo G0 1% NaD1G2
Address . Dakichgung Duarict, Sekong Provence and Sasvay Diwine,
Aiapen Provinog
Sarmpling Sowres . Surfsce Wiler Sampis Nau - WA 1R
Sample Neme Wiy Sarmpling Twle - 12022021
Sumpling Gy Custemer Sampling Time - {00
Sampling Method ~ ivab Sammple Receved Date 16082021
Tesied Dwio D 202 - LT 2020 Reporfod Date  © 140872071
Paramatr Uit Standard Methid Resull Stamderd | ton” Lo
Mingises == gl 30 J0TT-1H00 by ITP-OEE £ ] B s
Mgkt * =gl S0 20473300 by Alanis Abarrpmes b1 ] i 2 Bin
et
Praticides *85
Ohngagocsionne (oup
Al Pl Ierieuns misted TM-CHARG b oo XD ol 0.012 005
wBHC gl EFk meibos $07 (1905} Rovisise 11 and ki Bz faLz s
a-fedenulfan gl EPA matsod 508 {1995} Bevinne 1.1 L5 . am3 (T
iE N gl 5 a1z oS
Pt L xD T iniid
P¥ndosalfin gl XD " o2 L]
Theidsn gl hai] L 1] L5 ngs
cis-Chlortar gl sD ail2 e
Eesbeaaiten Bulfac pgl ¥D z Bt ok
Badns: pgl ND Mot X Hin L2 o
TEEC el D B2 o
Phynaeal Appessance: 1. Bample  : Vellow, 55
2 Comainer : Cnstemes
Rk 1. Leo Envirnnmosatal Standard, Moy of Watursl Reaources Emvironses, Yo 81, Dae 67022017
‘Suandard foe Surface Water
30 Sundard Methods for e Praminason of Wites and Wertswser, 1™ Béstion, 2017,
AFHA, AWWA, snd WEF
2 LOD = Linshl OF Deteetion
KD = Mot Deteotsd
A LEKg = Limig Of (mumti Seatson

* Paramurier Mot Ascredited ISOAEC 179034417
= Pazemetet 1exiod by Fastern Thai Commilting 1992 Co. Lid
&4 Parumeter iested by Asia Mediesl 124 Agricuturel Laboratoey gl

EIPONTED TEFTA REFER TO SURMITTED N4 MFLES. ONLY
T MEPURY SHALL BT REFRUELCED SEACET i FLLL
WITHOLT THE WITTEN AFFROVAL LABGRATORY
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Vientiane Capétal, Lao PDR., g,
SELRENTID LABDRATENY Tel: +856-21-263962 E-mail: info@phanthamit.com \ ’
4S04 1R
TEST REPORT Beguesi Mo - W0a022 TESTING
Custonner 800 MW Mesoon Wind farm Project Repod o, | SOBIY e
Addrean Dakcheong Dt Seliong Provence and Saey Disinicl.
Ablagieis Prirvimie
Sampls Naithe Swas Sampling Date © 12082021
Sampling By Cawbommer Sampling Teme : 1400
Sarupling Method Cirzh Sample Reorived Duie : 16082021
Tesasd Date 16082020 1408 2011 Reponivd Date 14092021
Parameten Lt Standard Methd Resuh Sigmtard | Lop® Lo’
Festicides 88
Cirganoshlire Geoup
B ugl Tersouse mpbond TM-CH-{ beasd o2 o [ TiF o
Hepiackior ngl EFA =t 507 (15993) Revvuion 1.1 and ] nz ol (chie)
Hlsplach orporupmodg gl EFA =g S08 (1993 Revsasm ) | KD n: L] B
Methocyshlie gl i B s Bis
apt-DOT gl 13 i i
g DDE e w0 0013 i
agPmn el o] iTiH g
p -0 gl L] i s
pa-D0E gl 1] e L
pa-BDT gl i ] - asiy iy
Toizi BT Mgl T L ant: i
maza-Chlondess ugl R Gl o
Finysical Appeanmis: L Samgle . Yellow, 55
2 Coniainer | Cusiemes
Femark: 1. Lae Evironoeenaed Standard. Mmlsiry of Nabwral Resources Faviromment, Xa 81, Date 67023007
Seandurd for Surfsce Water
S4: Standard Methods far the Exansination of Water ssd Wastewater, 33" Edition, 2017,
AFHA, AWWA, and WEF
2 100 = Lim# O Desecthon
NI = Mot Deteetsd
3, L0 Limnia OF Quastifieation
* Pamemter Mot Acoredited 1SOTEC {32007
= Paremeter tevied by Eavtern Thal Convlispg 1992 Co_Lad
+5 Parsmeier tested by Ass Medical and Agnicuiiuzal Leborasiry
gae s D
Prpmratd e LY
Cu.l
(Tep Mannprrent)
Lo 2 |
EFCINTED TESTS EEFER 10 SUBMITTED SAUPLES TALY
FHIE HEPLIT BIGALL WEPT REFRETED BNOSPT- B FULL
WATHOUT THE WRITTEN APFRONAL LABORL TORY
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ACORTNTIE LU DANTON Tel: +856-21-263962 E-mail: info@phanthamit.com \ o ’
ADAED 1138
TEST REPORT RequestNe. 1 WEHIHITD TESTING
Cistome 500 MW Monseon Wind farm Praject Repent Mo, - Bd08-019 wogine
Addrin Dakchrung Distriet, Sekung Provisce i Saxvy Disiiel.
Anspeu Provisee
Sempling Scare Surface Waier fampleNo. WeIURI108
Sample Name SW0s Sempling Dabe | 12083071
Samgling By Cunioemes Sungling Time 1400
Samghing Melhed Cirah Sarpls Received Date © I5UN202]
Tested Thats TR0 - 1409 202 Reporied Dute | 1LAN20Z]
f— Unit Suendasid Mithod Rasul Stindard Lon” Lo
Teatickdes *#4
Organopboichae (troep
Andaing gL Eihmai racthid TM-CH-00) b o 0 it
Msrttorsisy) gl EPA muskiod 507 {L095) Beviaim 71 and ND o
[rReren— gl EPA meshed $08 {1994) Reveaicst 1.1 T e
Chlorgemvinpho nel B ity -
Hlaprnis gl he (UL -
Diasines el NI s -
Dichtervs Pl sn aan .
Dicvoopbin gL D o
Thr=strmes gt o (T3]
R agl 0 ki
Etben el o as)
Ethuprophon pgt bt . LLLE
Finmtas pgl XD - i "
[ S—— gl ¥ . Bos|
Fenthise e i | - i
Fhysical Appeatame: LSaruple : Vallow, 5
2 Centainet @ Cuiliemer
Bemark 1. Lo Envirpasnests] Seandied. Minisery of Natural Rewources Eavimusens, %o A1, Date 074122017
Siamdurd S Sarfare Waker
S5 Sumdand Methods for the Exarmination of Water snd Westewater. 23 Faision. 2017,
AFHA, AWWA, wd WEF
2. LOD = Limit O Detection
WO = Nod Dewsered

AMTEIETE  aARE T

3, Lo} = Linssit OFf Quaniification

* Pasamater Mol Accradsed IROTEC Y3207

# Parameter tesied by Esstern Thai Comslting 1992 Cia Ll
#2 Paramdter siud by Aais Metical and Agricultural Laboestoey and, R

REMORTED TESTS REFER 1O SUBMTTTED BAMPLES Ry
TR EEFLE T BRALL U EEPFUCH TN UCERT N FULL

WITHIEMT THE WRITTIES AFPROVAL LABGRATORY

e f i ikl owebd £F
Phanthamit Analytical Lab Co., Ltd. r\

Mo. 122, Unit 5, Dongpalane Thong Village, Sksattanak District, *
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Sundard for Surface Wner
SM: Standand Methds for the Fxkmination of Wates und Wastewater, 23" Eiiion, 3017,
APHA, AWWA, o WEF
L LOD = Limit OF Detectinn
RO = Nar Detvctnd
2 10 = Limsit OF Quasifieation
* Parameter Mol Ascredied FROTEC | 0202007
% Pazameler igviad by Eastern Thai Consuliing 1993 Co Lid
it Pammmeter tested by Asis Medical snd Agricliural Lebnrasary and fele

EEPOSTRED TERTY REFEE T0 SUUREITETE i WMPLES O9LY
THES FEFONT SSLALL MOT BEPSROUCED EXTRFT 87 PULL
WITISCRTT THE WRITTIEN APCVAL LARCHEATORY

Fags i

mmw 1EL TRALLNIDIYDL  EAMA T pNanTREMIL.Com \ ’
TEST REPORT Regeest %o, | WDko 22 TESTING
Cuslommer 600 MW SEomses Wisd fizm Predeel Hepont Ma, + B B No.0v82
Addgess Dakehenny [iried. Sekosg Provincs and Sasy Disier.
Abtapeu Frovinee
Sarmgrling Soures Sturface Watsr Tample No, - WoHNDIES
Samgle Nams WS Sampling Dale @ 1208 12
Sampling By Cmilomer Sempling Time 1400
Sampling Melhiod ik Samphe Recoivd Date ; 18452021
Tested Duiz RIS 30 |- 4142 2021 Ruported Dute 140072021
Facamuter Uaih Standand Meibiod Rl Stndard ' Lop® Loty
Featieide *e2
Orgaoaphaines Oawp
Milsthios jigl Ta-horums metbod Thi-CTI-08H busesd om ¥D . i .
Mehemsdean pigl FPA mathod 307 (19493} Revion 2 | asd b . i -
Meihidarhiis pgl EPA rosthod SOF [1999) Revinon 3.1 D A -
Mevitpios Hl bt g
Menpermiophos gl 1] - ans
Cmethmws el *n aum
Parsthion mky! gl XN andl
Focasiony gl Ko - iy
Phesphamidon Mgl xn - [T -
Firmiphowsthyl gl ] - narg -
Prrmpbos-miyl Mgl i) oy
Profinntes at wn )
Paothbisfon wyl ] . i i -
Terbuila Hel N - 0l -
Trixmophon Hal L - i -
I'hyvicsl Appoaranes I Sumple | Yellow. 88
1 Cromtainey - Colemer
Remark 1. Lo Emvirnnimendad Standard, Misistry of Natural Resoutces Environment, ¥o 81, Date 07022017
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Field Record

1 We_Lter Sampling SWo06 On Site Parameters Result
Point
Date 12/8/2021 pH 6.3
3 |Time 12:50 PM DO 10.8
) Village District Province |Conductivity 26.4
4 |Location o
Dakbong Dakcheung Sekong |Salinity 0.01
744844
5 |Coordinate N TPS 13.2
E 1710236 Air temperature 30
Turbidit
6 |Observations Oder Color .ur idity Water temperature 26.4
Non Clear light

Environment Condition in the
Sampling Point

Water sampling location at the same stream with SWO05, nearby
area is coffee, and casava plantation, and is close to community

about 1Km

Photo Sampling Survey

B Ve Carping peom
—— Ao sl WIS

Trata By B o Ly

Tememerrmrns Lirs Tria

[T —

Name of Sampling Equipment

PONPE 510PD pH/COND./SALT/DO METER

Recorded By

Name: KeoOudone

Signature:

Date: 12/08/2021
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Phanthamit Analvtical Lab Co.. Ltd.
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ACERTDTID LABORATCRY Tel: +B55-21-253962 E-mall: Info@phanthamit.com
MOVED (M
TEST REPORT Regqmeat %o, Wednki22 TESTING
Cusbomsy ) NW Slonsoon Wind farm Project Repon Mo, + - 2 M0t
Address Dakeheung Dhatrsct, Sekong Province and Senswy Distriet
Abipen Proveso:
Samplimg Source Surface Water Sample Mo, + W | 6
Sempls Name W06 Sampling Date  : 12082021
Rumpling By Cusiomee Sammpling Time © [2:%0
Samplimg Method (irad Sampide Reeeved Date - 1608202
Tested Dt TN 2021~ |4 oo Reporied Deie ¢ 14987302
Paramictey Ui Sundard Muthod Result T Lop” Log”
Aot mpl M 2007 A00-NH, F Phanaie 1] = =
Biochersseal Ooygrs Desmpnd™ mp 'l S 200 7:5200 B 5-Tlay RO fos, xn - L] 1.y
Ands Modifissine
Chemival Oxygen Demand™ mpl 3 M TAI0C Closed Reflin, Tiimmetee xp a7 (EL1] 4o
Cilende®® gl w0l La-bouse mobod: BOPR-LAM-0Y heasd o b 1 And
B8 21 Taio0-C10
Mariaoes mpl o Calt,  Fe-houss mebed: SOR-LAB-ILS based 52 10§ 1 1
SN 22400
Erea® mgl EM 2007, 2500-F= B: Phenssthealinn o - (1] (311
Alkalimsny® mgl S0 20072920 I Thiraisos 144 - m 16a
Nemeet mpl a0, SO TAS00-N0, B Cedmism Rodssion 150 . noe [
il mplahitn S TR0 B Cotonmeny b . noz 007
Ol mmd Crirsae® =gl A 201 74520 B Pentisesfimromesn o] " oM 200
Lol * mpLmB, 84300740080 T Turstemene cdm a 130 510
Toti Sowpnuded Soints ml M 2007 2540 [ Dirieed a5 J00-108 0 10 S 100 150
(et Fhouphais *aEn mgl Baned oo AFHA (20173 Nh = e -
Physical Appessance: I Sarmple  ; ¥ellow; 55
1 Contginer © Customer
Remark: 1 Law Eavirnnenestal Ssandard, Minbay of Nasural Resources Environment, %0 81, Date 070272017
Standand for Sumiece Wiser
5] Stambard Methods for the Exansination of Waler aad wm.n"uu_znrr.
APHA, AWWA aml WEF
2 1.0 = Lim# OF Defection
KD = Mol Detected
F Lo = Limis OF Quantification
Uit of AceredBalion Soope
* Parsmmeter Mot Apcrediled 1SOVIEC 170292017
i Paremetet tested by ALS Laboradary Groupl Thailend) Ce.Lad
b/ UaEn N
Ll ‘-l-l-.l. 1“
Eusin oae
gae 3ty D
Praningad L ,_}l J
. -5
L Colid =
e A T
{Tep Munigemend)
1 a2l
BITONTED TRETE BEFER 10 KUMATTED RAMPLES OLY
‘THIS SEFCHIT BHALL ¥OT NEFRODUCED EX0TPT 0§ FULL
WITHDLT THE WRITTEN AFPEDVAL LABCHATCRY
P bati LW = e Bull]
DAI We. 122, Unit 5, Dongpalans Thong Village, Sksattanak District,
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ASCRIDTED LABORATOAY Ted:+856-11-263962 E-mail: info@phanthamit.com
moyRC L
TEST REPORT Boquest o, | WHA0SD22 TESTING
Customer ¢ 600 MW Monuem Wind fsrm Projeat Hepont Mo, ! Gelg-a20 Wo.0%0e
Adddress ¢ Dmlchgung [Hatriet. Sokong Proviece aed Samuy Diskict,
Attapet Provines
Samplimp Soames ¢ Smrface Waley Sample ¥o. - WHKD1E
Sample Meme 1 EWos Sampling Date | 12982021
Samgfing By i Casiomer Samphng Teme - 1250
Sampiing Meiod L Cire Sampls Weorived Daie @ [6082021
Tasted Diate o o1~ 1408 2031 Bepuried Daie (400207
Paratncter Uit Spundard Method Honih Siandard oo’ 1og”
Calform Hanena *n NS E 00l M 20079221 B MES Tem i 000 - LA
Fronghors *s mgLlal EM 200 7 800-P: Ascbrie Ao Sl - anl Bl
Toial Mitregpen & mglm S5 2017 AS0-N Caloularens: <4 - + +
Opr * my O Mo ITA 4 ” #
Aluminrss 2 awl 4 3017350 By [OP-0ES o . il 010
Angm e £ BN TAH00, Crnnmuoss Bydnde XD o 00005 G
(renerainet Afomie Abncrpees
Spmamod nd
Cadurinm *# a3l 08 2007 A500 by 1CP-OEE ND 0005 1M it}
Talcom "% S S 50073800 by BCP-OIES 116 . 040 T
AMergury =% ogl SN0 20173300 By Cald=Vapor, NI LT o 00
Alim Absrpiun fpaommen:
Coppet %8 mgl BN 200 T D by A At ND 14 (1] e
S perisnmiter
| P mgl AN TG by ICP-0ES b 10] (L] 060 (T
Magzswis: "z L ST 200 TN By ICF-CHLS 141 . nsm Lo
Sadnm s mgll BN 2007 M40 By ICP-0ES (1] - .0 i
Poranpm *# mgl S 20071400 by ICP-OES L - B4 i
Zinc 4 oyl EM 20173000 1y ITP-OEE L14] L i oz
Puysical Appearasce: I Sample - Yellow, 55
2 Cimisiner | Customer
Bemarkc I. Lan Envirvemenial Stasdard, Minstry of Masural Resouress Envirosment. Mo 51, Dule 07023017
Standurd fir Rarface Wider
&M Standard Methods firr the Exsmiriation af Wabsr end Wastewater, 23 Bdition, 2017,
APHA, AWWA aad WEF
1 100 = Limu OF Detection
N0 = Ned Deteetad

3 LOKg = Limit OF Caanfifiestion
* Paramater Mok Accradiiod ISOVEEC |24 306T

REFORTID TENTS SEFEN TO SURMETTED SAMPLER CMLY
THER EEPONT SHALL N0T BEFROOUCED EXCEFT DiALL
WTTHIAT THE WRITTDN APPROVAL LABCEATORY
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AR LABRE Y Tel: +B56-21-263962 E-mail; info@phanthamit.com V
OOEE 100
TEST REFORT Regeent Mo, ¢ WHI0M2] TESTING
[Ee— 00 MW Monsoos Wisd farms Frofeet RepoiNo. 1 6MO9ON0 e
Auddrene Dakchenng Ditnct, Sekoag Provines and Samuay District.
Adttapeu Frovincs
Sampling Sourre Snrfnes Waler Sample Moo WiI0S0 [0y
Hasmiple Wasne B Samnpling Dase 120572030
Samplizg By Lusdamer Saenpling Teme 5 LA
Sempiing Method b Sample Received Dale 16082021
Tested Dule Tk 2021 100802020 Feporind Dale 100072031
Pasaineter Unit Stamand Methd Res stanidend Loo” Log’
Mlusgueee *2 mel SR 209 T2 by JOP-UER =i L L] n
Nacksl *¥ mgl S 20073400 by Atormg A bsortion it L g g
Fpeceminalet
Praricide “£2
rganichionne (heag
Aldpe Hgl Ii-tisms mitiod TNI-CH-DO0 baied on KD o T o
a4 jpl EFA romiind 507 {1995) Reviion 2 L and L] ooz nog (7]
whndmefan ugl EPA mmantndd A0 {1955) Revisrcm 3.1 xn i nand i
B-imr gl i - (1TH {h 14
Ducctl gl 1] noL na
bsdimaian gt hits = L fad
Dhttan gl XD 0l amis o
a-Caloeding iigl L} - oBEa o
Endorifer Su!fus il i - LTS i
Fnae= pal bt Mow ¥ol Hevs a8 i
ThIe gl ] k2 ais
Pvsical Appearance: I Sampls . Yo, 55
1 Comiansr © Cutoimer
Remark: I, Lan Enverommental Sundard, Miskstry of Natiral Resoaress Bavironrsend. %o §1. Date 07023117

ALZRETITID LADEA MY
I TR

Standard for Surface Waier

S Standard Methoddy for the Sxcniinatkon of Witer and Wastswaree, 21 Rdetion, 917,
AFHA. AWWA, ind WEF

1 LO%) * Limit OF Detection

KD = Not Detscied
2. 100 = Limit 3 Guaandcation
* Parasneder ot Avernditad 1S01EC 1M025:2017
# Parameter sested by Eesiern Thei Cossdting 1997 0o, 1
#2 Parasneler teed by Asim Modics! and Agienhural | aberatoy

; {Top Managementi
Ios2021

FEPORTED TESTS BEFEN TC- SURMITTED RAMPLEN OMWLY
THIS EEFOET BUALL NOT REPSDDUTTD EXCEFT BOPULL
WTTHOHT THE WRITTIN APFEDYAL LABORATORY
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Phanthamit Analytical Lab Co., Ltd,
Mo, 122, Unit 5, Dongpelane Thong Village, Sissttanak District,
Vientiane Capital, Laa PDR.
Tel: +856-21-263962 E-mall; Info@phanthamit.com



TEST REPORT

Bequesi No.  : WSIOS022 TESTING
Customes 600 MW Monaoos Wisd farm Pecject RpriNo.  : GHS-I0 Negige
Addresy Diakeheung Diwricy, Sehomg Provines amd Sanxay Districl
Anapen Provinee
Lampimg Source Surfaca Waicr Sample Xo, | WeliB0 e
Sampis Nams EW Sampliag Due : 12083021
Sampling By Custotner Sampling Thme | 12:50
Sampling Method Cleal Sasmple Fevetved Dute 16082021
Tesied Date 16082020 14082021 Heporied Dute  © [4TH01
Farameter Tl Sandard Melhod [Resmly; Sandard i U:qf ]_uq"'
Peaiichle “22
trganccilenn: Oeap
HCH Hgl. Iivbemine merbod TM-CHADI hawed on D (i s
Haptazhior gl EPA ssthad SO7 (199%) Kavisas 21 and o 602 [ T1H i
Hspstlormoepusds. pgl EPA mathod 308 [1905) Revien 11 el 0t [ 15 1]
Mehosxyehicr Pl ND oIz 0
ap-apT gl wo LTI R s
ig-NDE Hal D iz nns
-0 gl KD 0012 noE
pg-DOD gl D gz oos
prlDE Hgl o] [ (1L
nDDT et 1] nond nis
Tousl DIV ual D '] 1115 s
erame-Chiontane pat o] L1 g
Phywical Appearsnoe: I Sample . Yellow, 55
& Conbainer : Customer
Bomark: 1. Lao Environewodal Standard, Minkséry of Nataral Resources Envirenment. o 81, Dais 070273017
Stanedard for Surface Waer
S Standard Methody for e Exarsinstion of Water end Wassewaer, 13 Edition. 2017,
AFHA. AWWA_ nd WEF
2 1O = Lt Of Dedestion
XD = Nt Deteted
3 LOG = Limi Of Quaatification
* Parameier Mol Adcrediled [SOTEL F7035:3047
# Paremeier enied by Easlern Thai Consulting 1992 Co.Lad
& Parmmeicr iesied by Aska Medbeal and Agriculim)
(Tog Managriment)
JaR e
RESCINTID TESTS KEFER TO EUBMITTED BAMPLES ONLY
TELR ESFCORT WAL THOT BEFROAIUCTD ENCTFT B4 FULL
WITHCN T THE WIITTIN dPPFROVAL LARCE A TORY
[ ey i
Phanthamit Analytical Lab Co., Ltd, n
Ea I e, 222, Unit S, Dongpalane Thang Viilage, Sisattanak District, *
Vientizne Capital, Lag PDR. """::":-""
ALTREDNTED LB ORATERS Tel: +856-21-263962 E-mail: Info@phanthamit.com \ ’
BRES 1M
TEST REPORT Request ¥o. WADNEED TESTING
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Addrens Diakcheung Diatrict, Sekong Provinee and Sanxay THatit,
Algpeu Provies
Sampliap Saurce Surfuce Water Samgle Na. | WHINSDIE
Sample Nams S Sampling Dulp - 12082021
Samplimg v Cusismes Sampling Time @ 1290
Sampling Mithod Cirnh Ssrmple Hecrived Date ¢ 6082021
Tested Date 1678 2021 - 1408 2021 Feporied Dwiz ¢ LA4R- 2021
Farametes - Standard Method Rewilt smtid ' ton®  Log’
Pevticide * 65
Chrganopbonsiane Grmup
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APPENDIX D LANDSCAPE AND VISUAL FIELD LOGS, AND
SAMPLING RAW DATA

www.erm.com Version: 4.2 Project No.: 0598121 Client: Impact Energy Asia Development Limited (IEAD) 19 October 2022



FIELD SURVEY LANDSCAPE ASSESSMENT SHEET

Insert number stored in the

GPS record Write here the place name Insert coordinates in UTM WGS84 (meters) Insert date as dd/mm/yyyy
VSR 01 Ban Namti X Y 26.10.2021
anNamiap | 698867 1691144 10

Xayyasit

VSR01.1-VSR01.10
26.10.2021

Xayyasit

26.10.2021 Village along the road
26.10.2021 None

Xayyasit 26.10.2021

Craggy (rocky,
v’ Flat Plain v’ Coast steep, uneven,
pointed)
Undulating v Rolling Lowland Estuary Mountain Ridge
. Scarp Cliff (vertical
. Plateau (a separate raised )
Rolling Broad Valley or almost vertical
area above a flat area)
face)
Steep Rolling Hills Narrow Valley Deep Gorge
Xayyasit
26.10.2021
v’ Building/Structures Farming v Landcover/Vegetation Water v Infrastructures
s Woodland - .
Farm Building Pasture Coniferous,/Decidous River Footpath
Masts/Poles Olive Plantations Scrub/ thicket Stream Track
v Pylons Vineyards Marsh Lake v" Road-major/minor
Industry Orchards Peat bog Reservoir Motorway
v Settlement/ Villages Field Sizes Moor/heath Canal Railway
Boundaries - . . .
Urban fencelines/hedges Inter tidal mudflat Waterfall Boats/Ships/Ferries
Mineral Works Ocean
Xayyasit
26.10.2021

A community along the road.




Insert number stored in the
GPS record

FIELD SURVEY LANDSCAPE ASSESSMENT SHEET

Write here the place name

Insert coordinates in UTM WGS84 (meters)

Insert date as dd/mm/yyyy

VSR 02

Ban Paor

711277

Y

Xayyasit

26.10.2021

Xayyasit

26.10.2021

Xayyasit

26.10.2021

Xayyasit

1694801

26.10.2021

Village along the road, School

None

VSR02.1-VSR02.11

26.10.2021

Craggy (rocky,
v’ Flat Plain v’ Coast steep, uneven,
pointed)
Undulating Rolling Lowland Estuary Mountain Ridge
. Plateau (a separate raised Scarp Cliff (ver.t ical
Rolling Broad Valley or almost vertical
area above a flat area)
face)
Steep v Rolling Hills Narrow Valley Deep Gorge
Xayyasit
26.10.2021
v’ Building/Structures Farming v Landcover/Vegetation Water v Infrastructures
s Woodland - .
Farm Building Pasture Coniferous,/Decidous River Footpath
Masts/Poles Olive Plantations Scrub/ thicket Stream Track
v Pylons Vineyards Marsh Lake v" Road-major/minor
Industry Orchards Peat bog Reservoir Motorway
v Settlement/ Villages Field Sizes Moor/heath Canal Railway
Urban Bogndames - Inter tidal mudflat Waterfall Boats/Ships/Ferries
fencelines/hedges
Mineral Works Ocean
v School
Xayyasit

26.10.2021




Insert number stored in the
GPS record

FIELD SURVEY LANDSCAPE ASSESSMENT SHEET

Write here the place name

Insert coordinates in UTM WGS84 (meters)

Insert date as dd/mm/yyyy

VSR 03

Ban Daksa

734409

Y

Xayyasit

3.11.2021

Xayyasit

3.11.2021

Xayyasit

3.11.2021

Xayyasit

1717973

3.11.2021

Mountain, forest, village

None

VSR03.1-VSR03.5

3.11.2021

Craggy (rocky,
v’ Flat Plain Coast steep, uneven,
pointed)
v Undulating Rolling Lowland Estuary Mountain Ridge
. Plateau (a separate raised Scarp Cliff (ver.t ical
Rolling Broad Valley or almost vertical
area above a flat area)
face)
Steep v’ Rolling Hills Narrow Valley Deep Gorge
Xayyasit
3.11.2021
Building/Structures Farming v’ Landcover/Vegetation Water Infrastructures
Woodland -
. . / .
Farm Building Pasture Coniferous/ Decidous River Footpath
Masts/Poles Olive Plantations v’ Scrub/ thicket Stream Track
Pylons Vineyards Marsh Lake Road-major/minor
Industry Orchards Peat bog Reservoir Motorway
v Settlement/ Villages Field Sizes Moor/heath Canal Railway
v ies —
Urban Bo.undanes Inter tidal mudflat Waterfall Boats/Ships/Ferries
fencelines/hedges
Mineral Works Ocean
Xayyasit

3.11.2021




Insert number stored in the
GPS record

FIELD SURVEY LANDSCAPE ASSESSMENT SHEET

Write here the place name

Insert coordinates in UTM WGS84 (meters)

Insert date as dd/mm/yyyy

VSR 04

Ban Chaling

Y

14/11/2021

718458 1704417
Xayyasit
VSR04.1-VSR04.8
14.11..2021
Xayyasit
14.11.2021 Forest and Village nearby river
14.11.2021 Village cemeteries
Xayyasit 14.11.2021
Craggy (rocky,
V Flat Plain V Coast steep, uneven,
pointed)
Undulating Rolling Lowland Estuary Mountain Ridge
. Scarp Cliff (vertical
Rolling Plateau (a separate raised v Broad Valley or almost vertical
area above a flat area)
face)
Steep Rolling Hills Narrow Valley v Deep Gorge
Xayyasit
14.11.2021
v Building/Structures Farming v Landcover/Vegetation Water v Infrastructures
g Woodland - .
Farm Building Pasture Coniferous, Decidous v River Footpath
Masts/Poles Olive Plantations Scrub/ thicket Stream Track
Pylons Vineyards Marsh Lake Road-major/minor
Industry Orchards Peat bog Reservoir Motorway
v Settlement/ Villages Field Sizes Moor/heath Canal Railway
Urban Bogndarles - Inter tidal mudflat Waterfall Boats/Ships/Ferries
fencelines/hedges
Mineral Works Ocean
Xayyasit

14.11.2021




Insert number stored in the
GPS record

FIELD SURVEY LANDSCAPE ASSESSMENT SHEET

Write here the place name

Insert coordinates in UTM WGS84 (meters)

Insert date as dd/mm/yyyy

VSR 05

Ban Daktreb

729578

Y

Xayyasit

31.10.2021

Xayyasit

31.10.2021

Xayyasit

31.10.2021

Xayyasit

1695290

31.10.2021

Village, School, Road

None

VSR05.1-VSR05.9

31.10.2021

Craggy (rocky,
v’ Flat Plain Coast steep, uneven,
pointed)
v Undulating Rolling Lowland Estuary Mountain Ridge
. Plateau (a separate raised Scarp Cliff (ver.t ical
Rolling Broad Valley or almost vertical
area above a flat area)
face)
Steep v’ Rolling Hills Narrow Valley Deep Gorge
Xayyasit
31.10.2021
v’ Building/Structures Farming v’ Landcover/Vegetation Water v’ Infrastructures
Woodland -
. . / . /
Farm Building Pasture Coniferous,/Decidous River Footpath
Masts/Poles Olive Plantations Scrub/thicket Stream Track
v Pylons Vineyards Marsh Lake Road-major/minor
Industry Orchards Peat bog Reservoir Motorway
v Settlement/ Villages Field Sizes Moor/heath Canal Railway
Urban Bot%ndarles - Inter tidal mudflat Waterfall Boats/Ships/Ferries
fencelines/hedges
Mineral Works Ocean
v" School
Xayyasit

31.10.2021




Insert number stored in the
GPS record

FIELD SURVEY LANDSCAPE ASSESSMENT SHEET

Write here the place name

Insert coordinates in UTM WGS84 (meters)

Insert date as dd/mm/yyyy

VSR 06

Ban Dakdor

738363

Y

Xayyasit

28.10.2021

Xayyasit

28.10.2021

Xayyasit

28.10.2021

Xayyasit

1700377

28.10.2021

Forest, School

None

VSR06.1-VSR06.8

28.10.2021

Craggy (rocky,
v’ Flat Plain v’ Coast steep, uneven,
pointed)
v Undulating Rolling Lowland Estuary Mountain Ridge
. Plateau (a separate raised Scarp Cliff (ver.t fcal
Rolling v Broad Valley or almost vertical
area above a flat area)
face)
Steep Rolling Hills Narrow Valley Deep Gorge
Xayyasit
28.10.2021
v’ Building/Structures Farming v Landcover/Vegetation Water Infrastructures
Woodland -
. . . /
Farm Building Pasture Coniferous,/Decidous River Footpath
Masts/Poles Olive Plantations Scrub/thicket Stream Track
Pylons Vineyards Marsh Lake Road-major/minor
Industry Orchards Peat bog Reservoir Motorway
v’ Settlement/ Villages Field Sizes Moor/heath Canal Railway
v ies —
Urban Bo.undanes Inter tidal mudflat Waterfall Boats/Ships/Ferries
fencelines/hedges
Mineral Works Ocean
v" School
Xayyasit

28.10.2021




FIELD SURVEY LANDSCAPE ASSESSMENT SHEET

Insert number stored in the

GPS record Write here the place name Insert coordinates in UTM WGS84 (meters) Insert date as dd/mm/yyyy
X Y
VSR 07 Dakchueng 743504 1710931 29.10.2021

Xayyasit

VSR07.1-VSR07.8
29.10.2021

Xayyasit

29.10.2021 Urban, Road, Store and Shop
29.10.2021 None

Xayyasit 29.10.2021

Craggy (rocky,
v’ Flat Plain Coast steep, uneven,
pointed)
Undulating v Rolling Lowland Estuary Mountain Ridge
. Scarp Cliff (vertical
. Plateau (a separate raised )
v Rolling Broad Valley or almost vertical
area above a flat area)
face)
Steep Rolling Hills Narrow Valley Deep Gorge
Xayyasit
29.10.2021
v Building/Structures Farming Landcover/Vegetation Water v Infrastructures
s Woodland - .
Farm Building Pasture Coniferous,/Decidous River Footpath
v’ Masts/Poles Olive Plantations Scrub/thicket Stream Track
v Pylons Vineyards Marsh Lake v Road-major/minor
Industry Orchards Peat bog Reservoir Motorway
v Settlement/ Villages Field Sizes Moor/heath Canal Railway
v/ Urban Bot%ndarles - Inter tidal mudflat Waterfall Boats/Ships/Ferries
fencelines/hedges
Mineral Works Ocean
Xayyasit
29.10.2021

This place is intown of Dakchueng district.




Insert number stored in the
GPS record

FIELD SURVEY LANDSCAPE ASSESSMENT SHEET

Write here the place name

Insert coordinates in UTM WGS84 (meters)

Insert date as dd/mm/yyyy

VSR 08

Ban Chalernxay

Y 23/11/2021

722913 1676582
Xayyasit
VSR08.1-VSR08.9
23.11..2021
Xayyasit
23.11.2021 Building along the road
23.11.2021 None
Xayyasit 23.11.2021
Craggy (rocky,
V Flat Plain V Coast steep, uneven,
pointed)
Undulating v Rolling Lowland Estuary Mountain Ridge
. Plateau (a separate raised Scarp Cliff (ver'tlcal
Rolling Broad Valley or almost vertical
area above a flat area)
face)
Steep Rolling Hills Narrow Valley Deep Gorge

There are a big village of Xanxay district

Xayyasit
23.11.2021
v Building/Structures Farming v Landcover/Vegetation Water v Infrastructures
g Woodland - .
Farm Building Pasture Coniferous, Decidous v River Footpath
Masts/Poles Olive Plantations Scrub/ thicket Stream Track
v Pylons Vineyards Marsh Lake v Road-major/minor
Industry Orchards Peat bog Reservoir Motorway
V Settlement/ Villages Field Sizes Moor/heath Canal Railway
Urban Bogndarles - Inter tidal mudflat Waterfall Boats/Ships/Ferries
fencelines/hedges
Mineral Works Ocean
Xayyasit
23.11.2021




Insert number stored in the
GPS record

FIELD SURVEY LANDSCAPE ASSESSMENT SHEET

Write here the place name

Insert coordinates in

UTM WGS84 (meters) Insert date as dd/mm/yyyy

VSR 09

Ban Maithavone

X

Y 23/11/2021

738830 1687061
Xayyasit
VSR09.1-VSR09.8
23.11..2021
Xayyasit
23.11.2021 Village and Casava farm
23.11.2021 None
Xayyasit 23.11.2021
Craggy (rocky,
V Flat Plain Coast steep, uneven,
pointed)
v Undulating Rolling Lowland Estuary Mountain Ridge
. Plateau (a separate raised Scarp Cliff (ver'tlcal
Rolling Broad Valley or almost vertical
area above a flat area)
face)
Steep v Rolling Hills Narrow Valley Deep Gorge
Xayyasit
23.11.2021
Building/Structures v Farming Landcover/Vegetation Water Infrastructures
s Woodland - .
v Farm Building Pasture Coniferous/ Decidous River Footpath
Masts/Poles Olive Plantations V' Scrub/thicket Stream Track
Pylons Vineyards Marsh Lake v Road-major/minor
Industry Orchards Peat bog Reservoir Motorway
Vv Settlement/ Villages Field Sizes Moor/heath Canal Railway
Urban v Bo.undarles - Inter tidal mudflat Waterfall Boats/Ships/Ferries
fencelines/hedges
Mineral Works Ocean
Xayyasit
23.11.2021




Insert number stored in the
GPS record

Write here the place name

FIELD SURVEY LANDSCAPE ASSESSMENT SHEET

Insert coordinates in UTM WGS84 (meters)

Insert date as dd/mm/yyyy

VSR 11

Boundary Laos and
Vietnam

754164

Y

Xayyasit

29.10.2021

Xayyasit

29.10.2021

Xayyasit

29.10.2021

Xayyasit

1719633

29.10.2021

Forest and Road

Boundary protected area

VSR11.1-VSR11.9

29.10.2021

Craggy (rocky,
Flat Plain Coast steep, uneven,
pointed)
v Undulating Rolling Lowland Estuary v Mountain Ridge
v Plateau (a separate Scarp Cliff (vertical
Rolling raised area above a flat Broad Valley or almost vertical
area) face)
Steep v Rolling Hills Narrow Valley Deep Gorge
Xayyasit
29.10.2021
v Building/Structures Farming v Landcover/Vegetation Water v Infrastructures
v Woodland -

F Buildi P: Ri F h
arm Building asture Coniferous/Decidous iver ootpat
Masts/Poles Olive Plantations Scrub/thicket Stream Track

Pylons Vineyards Marsh Lake v Road-major/minor
Industry Orchards Peat bog Reservoir Motorway
Settlement/ Villages Field Sizes Moor/heath Canal Railway
B ies -
Urban oqndarles Inter tidal mudflat Waterfall Boats/Ships/Ferries
fencelines/hedges
Mineral Works Ocean
Xayyasit

29.10.2021




Insert number stored in the
GPS record

FIELD SURVEY LANDSCAPE ASSESSMENT SHEET

Write here the place name

Insert coordinates in UTM WGS84 (meters)

Insert date as dd/mm/yyyy

VSR 12

Ban Souksavang

Y 23/11/2021

747981 1677805
Xayyasit
VSR12.1-VSR12.8
23.11..2021
Xayyasit
23.11.2021 Settlement along the road
23.11.2021 None
Xayyasit 23.11.2021
Craggy (rocky,
V Flat Plain V Coast steep, uneven,
pointed)
Undulating v Rolling Lowland Estuary Mountain Ridge
. Plateau (a separate raised Scarp Cliff (ver'tlcal
v Rolling Broad Valley or almost vertical
area above a flat area)
face)
Steep Rolling Hills Narrow Valley Deep Gorge
Xayyasit
23.11.2021
v Building/Structures v Farming v Landcover/Vegetation Water v Infrastructures
s Woodland - .
Farm Building Pasture Coniferous,/ Decidous River Footpath
v Masts/Poles Olive Plantations Scrub/ thicket Stream Track
Pylons Vineyards Marsh Lake v Road-major/minor
Industry Orchards Peat bog Reservoir Motorway
v Settlement/ Villages Field Sizes Moor/heath Canal Railway
Boundaries - . . .
Urban fencelines/hedges Inter tidal mudflat Waterfall Boats/Ships/Ferries
Mineral Works Ocean
Xayyasit
23.11.2021




Insert number stored in the

GPS record

FIELD SURVEY LANDSCAPE ASSESSMENT SHEET

Write here the place name

Insert coordinates in UTM WGS84 (meters)

Insert date as dd/mm/yyyy

VSR 13

Along the road

Y 23/11/2021

7235899 1689411
Xayyasit
VSR13.1-VSR13.9
23.11..2021
Xayyasit
23.11.2021 Old farm along the road
23.11.2021 None
Xayyasit 23.11.2021
Craggy (rocky,
Flat Vv Plain V Coast steep, uneven,
pointed)
Undulating v Rolling Lowland Estuary Mountain Ridge
. Scarp Cliff (vertical
v Rolling Plateau (a separate raised Broad Valley or almost vertical
area above a flat area)
face)
Steep Rolling Hills Narrow Valley Deep Gorge

Xayyasit
23.11.2021
Building/Structures Farming Landcover/Vegetation Water Infrastructures
s Woodland - .
Farm Building Pasture Coniferous,/ Decidous River Footpath
Vv Masts/Poles Olive Plantations Scrub/ thicket Stream Track
Pylons Vineyards Marsh Lake v Road-major/minor
Industry Orchards Peat bog Reservoir Motorway
Settlement/ Villages Field Sizes Moor/heath Canal Railway
Urban Bogndarles - Inter tidal mudflat Waterfall Boats/Ships/Ferries
fencelines/hedges
Mineral Works Ocean
Xayyasit

23.11.2021




FIELD SURVEY LANDSCAPE ASSESSMENT SHEET

Insert number stored in the
GPS record

Write here the place name Insert coordinates in UTM WGS84 (meters)

Y
170663

Insert date as dd/mm/yyyy

X
753565

Sekamarn 3

VSR 15 29.10.2021

Hydropower

Xayyasit

VSR15.1-VSR15.8
29.10.2021

Xayyasit

29.10.2021 River, Reservoir, Forest
29.10.2021 Reservoir protect area

Xayyasit 29.10.2021

Craggy (rocky,
Flat Plain Coast steep, uneven,
pointed)
Undulating Rolling Lowland Estuary Mountain Ridge
. Plateau (a separate raised Scarp Cliff (ver.t ical
Rolling v’ Broad Valley or almost vertical
area above a flat area)
face)
v’ Steep v Rolling Hills Narrow Valley v Deep Gorge
Xayyasit
29.10.2021
v Building/Structures Farming v Landcover/Vegetation v Water v Infrastructures
v Woodland -
. . / .
Farm Building Pasture Coniferous,/Decidous River Footpath
Masts/Poles Olive Plantations Scrub/ thicket Stream Track
v' Pylons Vineyards v’ Marsh Lake v Road-major/minor
Industry Orchards Peat bog v’ Reservoir Motorway
Settlement/ Villages Field Sizes Moor/heath Canal Railway
Urban Bogndames - Inter tidal mudflat Waterfall Boats/Ships/Ferries
fencelines/hedges
Mineral Works Ocean
v Hydropower
Xayyasit
29.10.2021

There are reservoir area and far from urban around 30km, this place can improve and developing to be tourism
attraction.




FIELD SURVEY LANDSCAPE ASSESSMENT SHEET

Insert number stored in the

GPS record Write here the place name Insert coordinates in UTM WGS84 (meters) Insert date as dd/mm/yyyy
. . X Y
( +
VSR 16 Ban Chavik+Nalaiy 695340 1703968 26.10.2021

Xayyasit

VSR16.1-VSR16.11
26.10.2021

Xayyasit

26.10.2021 Forest and River
26.10.2021 None

Xayyasit 26.10.2021

Craggy (rocky,
Flat Plain v’ Coast steep, uneven,
pointed)
Undulating v Rolling Lowland Estuary Mountain Ridge
. Scarp Cliff (vertical
. Plateau (a separate raised )
Rolling v Broad Valley or almost vertical
area above a flat area)
face)
Steep Rolling Hills Narrow Valley Deep Gorge
Xayyasit
26.10.2021
Building/Structures Farming Landcover/Vegetation v Water Infrastructures
Woodland -
g v R
Farm Building Pasture Coniferous/ Decidous River Footpath
Masts/Poles Olive Plantations v’ Scrub/ thicket Stream Track
Pylons Vineyards v’ Marsh Lake Road-major/minor
Industry Orchards Peat bog Reservoir Motorway
Settlement/ Villages Field Sizes v’ Moor/heath Canal Railway
Boundaries -
/ . . .
Urban fencelines,/hedges Inter tidal mudflat Waterfall Boats/Ships/Ferries
Mineral Works Ocean
Xayyasit
26.10.2021

A place local peoples enjoyed after farm work.




APPENDIX ETURBINE COORDINATES

www.erm.com Version: 4.2 Project No.: 0598121 Client: Impact Energy Asia Development Limited (IEAD) 19 October 2022



Coordinates of the Project’s Wind Turbines

No. Wind Turbine Coordinates
Easting Northing
1 WAOQ01 722223.2155 1715517.999
2 WAQ002 722557.2085 1715354.999
3 WAOQ03 722704.2142 1715042.999
4 WAQ004 722952.2086 1714775.998
5 WAOQ07 721734.6936 1714175.113
6 WAOQ08 722061.2113 1713247.999
7 WA009 722255.2168 1712962.999
8 WAO010 722258.2091 1712601.998
9 WAO011 722483.2135 1712330.999
10 WA012 722490.2084 1711966.998
11 WA013 722588.2162 1711633.998
12 WA014 722550.2079 1711243.998
13 WAO015 740051.2674 1712013.997
14 WA016 740236.264 1711665.998
15 WA017 740734.274 1711166.998
16 WA018 741133.2751 1710964.998
17 WAO019 740947.2744 1710400.998
18 WA020 740995.2647 1710025.998
19 WA021 734023.2494 1708217.998
20 WAQ022 734874.2539 1708262.998
21 WA023 734923.2546 1707917.998
22 WA024 735123.2486 1707617.998
23 WA029 730947.2367 1708128.998
24 WAO030 731320.2418 1707695.998
25 WAO031 731523.2417 1707344.999
26 WA032 731815.2425 1706946.998
27 WAO033 732804.2404 1707479.998
28 WA034 732967.2473 1707156.998
29 WAO035 733548.2507 1707033.998
30 WAO036 733830.2497 1706767.998
31 WAO037 734123.249 1706517.998
32 WAO038 734482.2489 1706182.999
33 WAOQ39 734892.2511 1706052.998




No. Wind Turbine Coordinates
Easting Northing

34 WA040 735023.2488 1705717.998
35 WAQ041 735221.2548 1705424.998
36 WAQ42 735079.2463 1704874.998
37 WA043 736076.252 1705485.998
38 WA044 736281.2524 1705210.998
39 WAQ045 736528.2583 1704944.998
40 WAOQ46 736813.0889 1704749.313
41 WA047 737195.0304 1704623.748
42 WA048 738998.2582 1705220.998
43 WA049 738946.2655 1704799.999
44 WAO050 738701.2657 1704345.998
45 WAO051 738779.6221 1704001.699
46 WAQ052 737667.4663 1704577.79
47 WA053 738846.2644 1702683.998
48 WA054 738871.267 1702310.998
49 WAO055 723204.2112 1710075.999
50 WAQ056 740795.2705 1702049.998
51 WAQ057 740973.2653 1701755.998
52 WA058 741266.2678 1701528.998
53 WA059 741539.2703 1701276.998
54 WAO060 722547.2139 1709227.998
55 WA061 742658.2802 1701408.998
56 WA062 742817.279 1701097.998
57 WA063 743172.2772 1700893.998
58 WA064 742963.2751 1700258.998
59 WAO065 742429.9642 1701649.699
60 WAQ066 731949.2357 1700693.998
61 WA067 732299.2458 1700138.998
62 WA068 732459.2477 1699779.998
63 WAO069 732870.2456 1699531.999
64 WAOQ70 732876.243 1699157.998
65 WAO071 733160.2481 1698968.999
66 WAQ73 732058.4444 1695753.879
67 WAQ074 727512.44 1699351.846




No. Wind Turbine Coordinates
Easting Northing

68 WAOQ75 723125.2071 1688682.885
69 WAQ76 732835.2462 1696848.998
70 WAOQ77 733299.2494 1696642.998
71 WAOQ78 733393.2469 1696227.998
72 WAOQ079 733702.2457 1695841.998
73 WA080 732469.2437 1695636.998
74 WAO081 732863.2462 1695398.998
75 WA082 733114.2485 1695119.998
76 WAQ83 733389.243 1694898.999
77 WA084 733590.243 1694593.998
78 WAO085 734416.2513 1694326.998
79 WAOQ86 734982.2531 1694194.999
80 WAO087 735436.2523 1694002.998
81 WAO088 734258.253 1693547.998
82 WA089 734313.2437 1693072.998
83 WAQ90 734724.2478 1692925.998
84 WAQ091 734901.2453 1692634.999
85 WAQ092 735095.2467 1692348.998
86 WAQ093 734970.248 1691917.998
87 WAQ094 727849.5559 1697919.135
88 WAQ095 728028.6367 1698473.429
89 WAQ096 728037.7019 1698862.684
90 WAQ99 727750.3014 1699091.968
91 WA102 718068.202 1698229.998
92 WA103 718260.2036 1697802.998
93 WA104 718593.1998 1697457.998
94 WA111 721994.826 1691227.97
95 WA120 722430.2095 1693855.998
96 WA121 722350.2079 1694247.999
97 WA122 722245.2097 1694772.998
98 WA123 721796.2156 1695292.999
99 WA124 721407.2101 1695611.998
100 WA125 720775.2072 1696065.999
101 WA131 725052.2198 1690272.998




No. Wind Turbine Coordinates
Easting Northing

102 WA132 725095.2156 1689890.998
103 WA133 720974.2099 1696564.998
104 WA134 721073.2067 1695832.998
105 WA138 738787.2583 1701851.998
106 WA141 7224422131 1693462.998
107 WA142 723423.2208 1685617.999
108 WA143 723719.2154 1685389.998
109 WA144 723946.2166 1685117.999
110 WA145 724187.2229 1684852.998
111 WA146 724369.2192 1684517.998
112 WA147 724987.2247 1684371.999
113 WA148 725046.2211 1684020.998
114 WA150 725084.2248 1683026.998
115 WA153 721181.2099 1697252.999
116 WA154 742238.279 1710044.998
117 WA155 723081.2191 1710537.998
118 WA110 721750.3114 1691514.769
119 WAO0050 722079.05 1715877.952
120 WAO0060 723282.0115 1709114.067
121 WA0250 730684.2375 1709528.998
122 WA0260 730741.2379 1709155.998
123 WA0270 730860.2326 1708833.998
124 WA0280 730908.2424 1708479.998
125 WA128 734627.9992 1691299.037
126 WA130 725079.2183 1691035.998
127 WA1050 722854.8858 1689406.985
128 WA1060 722613.0275 1688889.279
129 WA1070 722668.6049 1690185.209
130 WA1080 721391.1197 1691973.725
131 WA1090 721566.8061 1692511.968
132 WA1390 722670.9387 1689729.941
133 WA1490 725070.217 1683407.998
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600 MW Monsoon Onshore Wind Farm in Laos

Proposed 35 kV transmission line

1. 35kV underground and overhead Transmission Line Design and concept

Underground cable will be directly buried under 0.8 meters, consider the protection of pipes
when crossing the road, cable wells at the joints area only, and there will be no cable wells at
other locations.

Overhead lines should avoid residential areas, grave areas, and protected areas, and the line
should try to go direct way to be as short as possible. The path should be kept at least 40 meters
away from the WTG, and the cable is at least 7 meters above the ground, structure of double-
circuit on the same tower or single-circuit on the same tower where it is applicable.

2. Proposed conductor and ground wire

The conductor is steel core aluminum stranded wire, and the ground wire is Optical Fiber
Composite Overhead Ground Wire (OPGW).

3. Proposed insulation coordination
35kV shall conform to the latest applicable IEC standards.
4. Proposed insulator strings

The material of insulator strings is glass, porcelain or composite materials, and the quantity is
to be determined with the material, voltage level and local altitude conditions.

5. Proposed load condition and wire arrangement

The structure of double-circuit on the same tower or single-circuit on the same tower where
it is applicable, the load is confirmed according to the weather conditions on site.

6. Proposed support structure and foundation design concept

The iron tower adopts angle steel tower, which is designed and calculated according to
weather conditions such as span, wire type, wind load, etc. The height of the tower is about
20-30m, all tower materials are hot-dip galvanized for corrosion protection, and the foundation
adopts an extended foundation, using soil and concrete. The weight bears the load transferred
from the upper part.

7. Lighting protection and grounding

This project adopts the lighting protection by installation OPGW on the top of the tower, the
tower itself is grounded through grounding material, which is galvanized flat steel.
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1 Project Description

The Owner is developing an onshore wind farm project, with a total installed capacity of approximately
600MW, in Sekong and Attapeu provinces, Laos (the “Project” or “Wind Farm”). The Project has been
developed under an exclusive right granted by the Government of Laos (“GOL”), through the
Memorandum of Understanding (“MoU”) and Project Development Agreement (“PDA”) executed in
November 2011 and August 2015, respectively, on land with a total area of approximately 680sqkm (the
“PDA Exclusive Land” or the “Site”).

The Project has been approved by the Government of Vietnam (“GOV”) and the GOL as the first cross-
border wind power project under a collaboration for the power sector in accordance with a Memorandum
of Understanding between the GOV and the GOL for the supply electrical energy from power projects
located within Laos to Vietnam Electricity (“EVN”).

In September 2019, IEAD executed a Tariff Memorandum of Understanding (“Tariff MOU”) with EVN
which was approved by the Ministry of Industry and Trades of Vietnam for the export and sale of all
power generated from the Project to the Vietnamese grid. Subsequently, in July 2020, the Prime Minister
of Vietnam approved the plan for importing power generated from the Project to Vietnam’s power
system via a 500kV grid connection and approved the addition of a 500kV transmission line from the
Project to the Thanh My Substation to the Revised Power Development Plan VII of Vietnam.

Although the Project is located in Laos, it plans to export and sell all generated power to the Vietnamese
grid. The EVN will act as a power off taker while the EVN National Power Transmission Corporation
(“EVN-NPT”) will act as a grid operator of the Project.
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1.1 Scope of Work

The transmission lines to be supplied, constructed and installed under this Project includes:

Design, supply, delivery, transport, construction, installation, testing and commissioning of the Project
from the WTGs, BOP (including intermediate onsite substations and 500kV onsite substation) and up to
the interface point between the 500kV onsite substation and the 500kV transmission line (section in

Laos).

2 General Requirement

2.1 Contractor Organization

The EPC Contractor shall maintain in its project site offices, the project organization charts of
management, control and execution of the Contract. The EPC Contractor’s organization and personnel
shall be as stated in the proposal. Any changes in the organization and personnel will be allowed only
upon approval of the Engineer of his written request.

The EPC Contractor shall maintain an up-to-date project organization charts, which shall be submitted to

the Engineer for approval in the event of any changes.

2.2 Key Personnel

The key positions in the organization charts of the EPC Contractor pertain to individuals assigned to
management/supervisory positions, who at any time during the execution of the work can give decision
and recommendation to the Engineer on maters pertaining to the proper and curly completion of the
Work.

The appointment, transfer and replacement of personnel to all key positions shall be subject to the
Engineer ’s prior approval.

Engineering and procurement in key positions shall be committed to continue through the Contract

period in order to maintain continuity.

2.4 Standards ad Codes

All equipment, materials, fabrication and tests under these Specifications shall conform to the latest
applicable standards, manuals and specifications contained in the following list or to equivalent

applicable standards, manuals and specifications established and approved in the country of manufacture,
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and accepted as equivalent by the Engineer:

¢ ACI American Concrete Institute

¢ AISC American Institute of Steel Construction

¢ ANSI American National Standard Institute, Inc.

¢ ASCE American Society of Civil Engineer

¢ ASME American Society of Mechanical Engineer

¢ ASTM American Society for Testing Materials

¢ AWS American Welding Society

¢ CCITT International Telegraph Consultative Committee
¢ IEC International Electromechanical Commission
¢ IEEE Institute of Electrical and Electronics Engineer
¢ ISO International Standards Organization

¢ NEMA National Electric Manufacturers Association

¢ TISI Thai Industrial Standard Institute

Any details not specifically covered by these Standards and Specifications shall be subject to acceptance
of the Engineer. In the event of contradictory requirements between the standards and these

specification requirements, the terms of the Specifications shall be applicable.

In some places, reference is made to certain manufacturers' products, brand-name materials and items
identified by registered trade-marks. This has been done to define and establish standard of quality
and/or performance, and is not intended to restrict the procurement of materials or equipment to a

particular manufacturer.

Any Reference made to standards and specifications, or to equipment and materials of a particular
manufacture shall be identified as "or equivalent". The EPC Contractor may propose equivalent
standards, specifications, materials or equipment which shall be equal in every respects to that specified.
If the EPC Contractor, for any reason, proposes any equipment equivalent to, or deviated from, the
above standards, the EPC Contractor shall state the exact nature of the change and the reason for making
the change, and shall submit complete specifications of the materials, as well as copies of pertinent
standards, for the acceptance of the Engineer, and the decision of the Engineer regarding the matter of

quality will be final.

The EPC Contractor is required to provide two original copies of all standards referred in this
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Specification to the Engineer within 60 days after receipt of award of the contract. All cost incurred shall

be borne by the EPC Contractor.

3 Technical Requirement

3.1 Survey

3.1.1 Location survey

The location survey of the transmission line route had been performed by the Engineer. Two (2) copies of
key map, plan & profile drawings and structure list for the work covered by this Contract will be furnished
to the EPC Contractor after award of the Contract. All points of reference such as angle points on tangent
and termination points, throughout the entire route of location survey, have been established in the field
with concrete posts. However, some or all posts and / or reference points may be destroyed or undiscovered
at the time of construction and some discrepancy may be found, the EPC Contractor shall be required to

perform re-locating to ensure the correctness of those posts or reference points at his own expenses.

3.1.2 Check Survey

Not less than 15 days prior to the commencement of the work, the EPC Contractor shall submit

qualifications of personnel, work program, and list of survey equipment for reviewing by the Engineer.

The EPC Contractor shall perform all necessary check survey work which consists of determination,
checking and laying out the accurate center line and elevation of all the reference points, based on the key
map and plan & profile drawings furnished. Should an angle point marker be disturbed or destroyed, it
shall be re-established by the EPC Contractor using reference ties set by the Engineer. The EPC
Contractor shall determine the overall length of each tangent and any discrepancy from the plan and profile
length in excess on 5 k meters where k is the length in kilometers, shall be equally prorated among all
of the span lengths in that tangent. Where a major distance measurement error can be isolated to a certain
span or spans or where the cumulative error over the entire tangent is in excess of 10  k meters, the
matter shall be referred to the Engineer for resolution. Furthermore, the EPC Contractor shall check the
minimum clearance of conductor crossing the existing the existing highway, railway, major waterway,
telecommunication lines, power lines and any other object that will create less vertical clearance than that

required.

During the check survey, if not enough side clearance is found, then the EPC Contractor shall perform
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side clearance survey and submit to the Engineer along with recommendation for the solution of problem.

3.1.3 Tower Location

The EPC Contractor shall locate all towers at the stations shown on the plan and profile drawings. If the
site of any tower as spotted in the plan & profile drawings is not suitable by reason of topographical,
geological or any other affecting conditions, the EPC Contractor shall be required to recommend the
proper locations of towers to the Engineer for consideration. The EPC Contractor shall carry on the work

in accordance with the Engineer decision.

In case of the transmission line passing over hilly and mountaineous country and unequal legs of towers
to be required, the EPC Contractor shall perform the diagonal profile and plan drawings for the selection

of individual leg extension.

In the event of the EPC Contractor requesting to increase the height of the tower due to unavailability of
any leg extension to suit his design, he shall be entitled to no claim for any material furnished or work

performed in this respect.

Two (2) copies of corrected key map, plan & profile drawings, structure lists, check survey data, four (4)
copies of diagonal profile and plan drawings of hill side structures including the proposed individual leg

extension shall be submitted to the Engineer for approval.

3.1.4 Tower Staking

a At each tower site, the EPC Contractor shall provide three red stakes on the center line of
the transmission line. One stake is to be located at the center of the proposed tower location with the other
two reference stakes located on the center line of the transmission line, 15 m ahead and behind the centre
stake. The top of the centre stake shall be driven to an elevation to be known as the working point from

which the line and level of the tower shall be established.

b. At deviation or angle towers, the EPC Contractor shall also provide red orientation pegs

along the bisector of the deviation angle of the line.

C The tower site number and elevation of the top of the stakes shall be marked on the sides of
each stake. The EPC Contractor shall provide adequate protection for all stakes to prevent disturbance

during Right-of-Way clearing, site preparation and tower construction.
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d The EPC Contractor shall install any stakes and carry out any and all survey required to

complete the design and construction of the line.

3.1.5 Survey Personnel and Instruments

The surveys, tower staking and other associated survey shall be performed and responsible by qualified and
experienced surveyors and other experienced personnel. The survey instruments shall be in good operating

conditions suitable for the works intended and shall be well calibrated before being utilized in the field.

3.1.6 Clearing of Right-of-Way and Danger Trees
All right-of-way clearing and trimming of danger trees shall be as specified herein and shown on the
drawing unless specifically directed by the Engineer. The area to be cleared shall be determined from the

check survey reviewed by the Engineer.

(1)Within 8 Meters of Any tower Leg.
All trees, brush and stumps within 8 meters of any tower legs shall be cut off as close to the ground as
practicable except trees to be stamped “Forest Department” according to the applicable Forest Act.

These trees shall be cut to a height of not more than 30 centimeters above the ground.

(2)Outside 8 Meters of Any Tower Leg.

All trees, brush and stumps within the right-of-way but not within 8 meters of any tower leg shall be cut
to a height of not more than 30 centimeters above the ground with the exception of trees, crops and other
vegetation of commercial value which shall be cut according to the guidelines specified herein or as

directed by the Engineer.

3.2 Soil Investigation

3.2.1 Soil Investigation

The EPC Contractor shall be required to perform soil investigation at each tower location to the depth
specified in the Contract. The sub-soil investigation shall be performed by Light Ram Sound (Kunzelstab)
Test. The details of performing the test, tools and equipment to be used shall be submitted to the

Engineer for approval.
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The test shall be performed in such a manner that the number of blows per 10 cm of penetration can be
obtained continuously along the boring depth. The data obtained from soil investigation shall include
date of test, tower number, station, ground surface condition, sample elevation, natural density of soil,
limit of strata, maximum water level, ground water level and soil classification up to the depth of sub-
soil test. The data thus obtained shall be prepared in the form to show the nature and extent of the soil
strata over the area under consideration and submitted to the Engineer.

Selection of foundation type shall be made for each tower foundation to suit its particular site conditions.
The determination of pile length for pile type foundation shall be based on the result of sub-soil test,
employing over load factors specified on the drawing. The Engineer reserves the right to make final
selection of foundation type for each tower site based upon its judgment of the nature of sub-soil
conditions or other factors affecting construction or operation of the transmission line.

Four copies of the foundation list shall be submitted for approval of the Engineer.

3.2.2 Ground Resistance and Ground Resistivity
The EPC Contractor is required to perform ground resistance test and ground resistivity test at every
tower location. Method of measurement, tools and instruments shall be submitted to the Engineer for

approval.

The measurement of ground resistance shall be performed at each meter to the depth of not more than 10
m from ground surface or until ground resistance value of 5 ohms or less are obtained at any adjacent
levels. The procedure of each measurement shall be in accordance with Article 9.00, Methods of

Measuring Ground Resistance of IEEE Standard No.81

Recommended Guide for Measuring Ground Resistance and Potential Gradients in the Ground.

The EPC Contractor may use drilling rod (s) of soil investigation equipment during performing the soil
investigation test as grounding electrodes for measuring the ground resistance.

The measurement of ground resistivity expressed in ohm-meter shall be performed in accordance with

Article 8.02, Four-Point Method of IEEE Standard No.81.

The EPC Contractor shall recommend the type of grounding electrodes in accordance with the results of
ground resistances and ground resistivity obtained. Selection of grounding electrode type shall be
suitable for each tower and its particular site conditions. The data obtained shall be prepared in the form

and submitted to the Engineer for approval.

Four copies of list of ground electrode shall be submitted for approval of the Engineer.
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3.3 Foundation Work

3.3.1 General

The EPC Contractor is required to design, for each tower type, suitable foundations for each kind of soil

classified hereunder.

The responsibility for proving the adequacy of the foundation type at each tower site shall remain to the

EPC Contractor according to the results of soil investigation performed by the EPC Contractor and

reviewed by the Engineer.

3.3.2 Soil Classification

The soil has been classified into six classes as follows :

: Angle
Soil Density s Ultimate Bearing Capacity
Descripti kg/cu. of
Class kg/sq.m.
on m. Repose
Ve
I v 900 0 -
Soft
II Soft 1,000 4 10,000
11 Fair 1,500 15 20,000
v Good 1,700 16 40,000
\Y% Hard 1,900 24 60,000

Soil class I, IT are submerged Soil Condition. Rock shall be classified into soil class V.

3.3.3 Foundation Type

Foundation type for each soil class shall be as follows:

Soil Class Foundation Type
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I

Long Pile Short Pile Pad & Dug FND
11, 1V, A%

Configuration and minimum requirements of each foundation type shall be as shown on the drawings.

3.3.4 Design Requirement of Foundation

Foundation design shall be such that the tower shall be securely supported and unbalanced displacement

that may cause harmful effect to the tower shall not be produced.

The loads acting on the foundation shall be the maximum loads determined from each tower loading

condition and shall take the leg extension of tower into account.

Stability of foundation shall conform to the following requirements :
a. Resistance to uplift and overturning plus uplift Load factor ()

Suspension Tower 1.6

Tension Towers 1.9

b. Resistance to compression and overturning plus compression

Load factor ()
Suspension Tower 1.9

Tension Towers 2.2

Foundation design loads shall be calculated on the basis of the maximum axial and horizontal tower base
reactions exclusive of tower overload factor and further multiplied by the load factors specified above.
Maximum foundation shear force from any load combination for the download leg will be assumed to
act simultaneously with the maximum foundation compression force. Maximum foundation shear force

from any load combination for the uplift leg will be assumed to act simultaneously.

All combinations of tower and leg extension heights, as stated in the tower design specification, shall be

considered in determining the maximum tower base reactions.

Concrete for foundation shall have a minimum 28-day cylindrical strength of 210 kg/cm?, using 300 kg

cement content per cubic meter.
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Steel reinforcement shall conform to TIS 20 for round bar and TIS 24 for deformed bars.

Maximum stresses in concrete and steel reinforcement, taking the specified overload factors shall be as

specified in ACI 318.

3.3.5 Design Requirements of Piles

Piles shall be prestressed concrete piles, reinforced concrete piles or cast in situ piles. Design and

manufacturing of piles shall conform to the requirements of ACI Recommendation for Design,

Manufacture and Installation of Concrete Pile except as specified herein.

Piles shall have the following characteristics :

Type of Min.
Eifesiive Lengt Allowable Structural Capacity Moment Bending
Pile Perimeter hm
Tension, kg Compression, kg
cm

Short Pile 80 Upto 7,000 14,000 As required

10
Long Pile 120 8-20 15,000 30,000 As required
Long Pile 160 8-24 20,000 40,000 As required
Cast-in-Situ 35 upto 15,000 30,000 As required

20
Dug Foundation 100 10 18,000 34,000 As required

Piles shall also be designed to provide adequate strength to resist stresses produced during handling and

transportation as well as the expected driving stresses without damaging the piles.

Concrete for pile shall have a minimum 28-day cylindrical strength of 350 kg/cm?, using minimum

cement content of 400 kg per cubic meter.

Dug Foundation is used in Slope areas in order to protect the environment and decrease excavation.

Prestressing wires and plain round bars shall conform to TIS 95 and TIS 20 respectively.

To anchor each pile with the pile cap, dowel bars shall be provided. Dowel bars shall be designed to
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develop full allowable tension load of the pile. The length of the dowel bars pre-embedded in the top part

of pile during manufacturing shall be as follows :

Short pile

Long pile

33

3.3.6 Drawing for Approval

Design calculation and detail for each type of foundation and pile shall be submitted for approval of the

Engineer. Such details shall show the following requirements :

1)

2)

3.)

4.)

1)

2)

3.)

Design

Detailed calculation of loads acting on foundation for each loading condition.

Calculation showing stability of foundations as specified in Clause 3.2.1.4.

Maximum stresses in concrete and in steel reinforcement at any critical section.

Loads acting on each pile for each loading condition.

Detailed calculation of stub angle and cleat angle, if any. 6.)

Detail

Detailed dimensions of foundation.

Design of piles.

Details of setting dimensions of foundation for every type of leg extension.

Details of placing of all reinforcing steel which shall conform to the Building Code

Requirements for Reinforced Concrete (ACI 318) and the Manual of Standard Practice for Detailing

Reinforced Concrete Structure (ACI 315) unless otherwise as specified herein and shown on the

drawings.

4.)
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5)) Details of concrete covering for protection of steel reinforcement which shall not be less
than 5 cm for structure exposed to weather or backfill or submerged, and 7.5 cm for concrete placed
directly against ground, rock and surfaces subject to corrosion caused by sulphates or corrosive

chemicals.

6.) Details of cut off elevation of piles which shall not be less than 15 cm above the bottom

of base pad of the foundation.

7.) Details of spacing of piles which shall not be less than 3.0 times diameter or the largest
side of the pile.

8.) Details of size and length of dowel bars embedded in the base pad of the foundation.

9. Details of piles which shall conform to the following requirements :

o Pile tip shall be flat

. Covering of concrete over main reinforcement shall be 25 mm

o Edge and corner shall be chamfered

o Lifting point shall be indicated and provided

3.3.7 Foundation Orientation For Towers

The EPC Contractor shall assume full responsibility for the accuracy of the exact location and
orientation of each tower foundation. If not specified, the foundation orientation of each tower shall be

placed in such a manner that the position of the longitudinal axis of the tower crossarm will lie

a. in a plane perpendicular to the traverse of the line for the foundation of each tower in a

straight line section.

b. in a plane bisecting the interior angle formed by the intersection of the adjacent line

traverses for the foundations of each angle towers.

C. in a plane perpendicular to the traverse of the line route (regardless of the traverse of the
slack span) for foundations of each dead end tower except where otherwise indicated on the drawing(s).

3.3.8 Installation of Piles
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a. Handling, Transportation and Storage
Piles shall not be handled, transported or stored in any way which will result in damage to the pile. Piles
shall be lifted and blocked for storage at predesignated points in such a manner that bending stresses will

be within acceptable limits specified in the design of piles.

The Engineer reserves the right to reject any pile at any time throughout the delivery and storage if it is

determined that the pile may be unsuitable due to improper fabrication, handling or storage.

b. Installation

Piles shall be installed accurately to the required position, alignment and depth with gravity steam,
internal combustion hammers or by other means accepted by the Engineer. The drop length of the
hammer shall not exceed 90 cm. The weight of the hammer and the striking part shall be at least equal to
the weight of the pile being driven and shall develop an energy per blow of not less than 3 kg-m per 10
kg of weight driven.

During driving, an accurate record of the penetration and blow count of each pile driven shall be kept by

the EPC Contractor. These records shall be available to the Engineer at all times.

For estimating and evaluation purpose, the ultimate resistance of vertical piles shall be determined by the

following formula :

Q= WH/S+S0/2)Se=(2 WHL/AE)"?
Where

Ultimate resistance to driving in kg

Weight of striking parts of hammer in kg

Height of drop for the hammer in cm

Average penetration, in cm per blow for the last 5 blows

Elastic compression of pile in cm if all available

hammer energy is used for compression of pile
Length of pile as driven in cm

Cross-sectional area of pile, sq.cm

E = Modulus of elasticity for pile material, kg/sq.cm (recommended value of 2.2 x 10° kg/sq.cm)
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= Efficiency of hammer. Values given below may be substituted by manufacturer's efficiencies or

net delivered energies if based on actual tests:

Diesel hammer: 100%

Single-acting air or steam hammer: 80%

Gravity hammers: 100% for hammers released by triggers 75% for hammers
actuated by rope and friction winch

The pile driving procedure shall not subject piles to excessive and undue abuse producing crushing and
spalling of the concrete, injurious splitting, deformation of the steel or misalignment. The pile to be
driven shall be ensured that the top face is perpendicular to the longitudinal axis of the pile and that no

steel reinforcement or dowel bars protrude from the head.

Piles being driven shall have an adequate driving head to distribute the blow of the hammer to the head
of the pile. The driving head shall be axially aligned with the hammer and the pile. Between the driving
head and the hammer, there shall be a cap block to protect the pile and the hammer from damage. Cap
blocks may be made of hard wood or other materials capable to transmit the energy to the pile

effectively without excessive elastic energy losses.

The top of the piles shall be covered by suitable cushion while they are being driven. Cushions shall be
at least 10 cm thick of soft wood block or 16 layers of gunny sacks. A new cushion shall be provided for

each pile, or replaced during driving when the cushion becomes highly compressed, charred or burned.

Piles shall be secured against lateral movement during driving by leads or other suitable means.
Excessive manipulation of piles during or after driving to force them into proper positions will not be
permitted. All piles pushed up by the driving of adjacent piles or by other causes shall be driven down.
The top of the piles at cut-off elevation shall not be out of position shown on the drawings more than 1

per cent of pile length nor more than 15 cm after driving.

Any pile damaged by reason of internal defects, or by improper driving, or driven out of its proper
location shall be corrected at the EPC Contractor's expenses by one of the following methods accepted

by the Engineer for pile in question:
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1. pile shall be withdrawn and replaced by a new pile and, if necessary, a longer one.

2. second pile shall be driven adjacent to the defective pile.
All materials forced up between the piles shall be removed to the base elevation accepted by the

Engineer before gravel subbase or concrete is placed.

All piles, except the reinforcement therein, shall be cut-off to true horizontal plan at the specified
elevation. Reinforcement steel shall be left extending from all piles above the specified cut-off planes for

anchorage into the base pad of the footings as shown on the drawings.

When the pile has been driven a short distance below grade, the extension of pile or lowering of the pile

cap may be employed.

If the extension of pile is exercised, the use of epoxy grout and a doweled splice is recommended.
Splices should develop the requisite strength in compression, bending, tension, shear and torsion at the

point of splices during driving and in service.

3.3.9 Soil Excavation

Soil excavation for footings shall include all excavation required for installation of footings, leveling
around the individual tower footings and grading or preparation for construction at the tower site. Where
necessary or as directed by the Engineer, adequate drainage shall be provided around the tower site.
Excavated materials shall be laid aside and shall be used for backfill and embankment at the tower site
from which it was excavated, and the excess materials shall be spread evenly around the site. Where
excavation is on farm or cultivated land, the top soil should be stripped and laid aside, separate from
other excavated soil, and placed back on top of the backfill to be made after the concrete foundation has

been constructed.

Foundation excavation shall be sufficient to result in concrete footings with lines and dimensions as
shown on the drawings and within the tolerances herein specified. Embedment depths shown on the

drawing shall be maintained at the shallowest part of an excavation, if on sloping ground.

Excavation for footing shall conform to the dimensions and elevations shown. The excavation shall
extend a sufficient distance from footings to allow inspection and placing and removal of forms, except
where concrete footings are authorized to be deposited directly against excavated surface. When concrete
is to rest on a surface other than solid rock, special care shall be taken not to disturb soil at the bottom of

the excavation. Excavation to the final level shall not be made until just before the concrete is to be
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placed. Such grading shall be done as may be required to prevent surface water from flowing into the
excavation. If necessary, the excavation shall be shored to retain the hole and to protect the workers. The

shoring shall be removed as the hole is backfilled. Any

mud, silt, or other objectionable material which accumulate in the bottom of the excavation shall be
removed prior to pouring of concrete. In case of over excavation without specific direction or required to
remove loose, muddy, or objectionable material which has accumulated in the bottom of the

excavation, the base of the concrete pad shall be extended to the bottom of the excavation. All additional

work of this nature shall be at the EPC Contractor's expense.

During excavation, if it is discovered that underground water level different from that specified in the

Foundation Lists, the EPC Contractor shall notify the Engineer for resolution.

Foundation excavations when unattended shall be covered to prevent injury to humans, livestock or

wildlife. Excavation subject to caving shall be properly shored before allowing workmen to enter.

3.3.10 Rock Excavation

The EPC Contractor shall furnish all materials and equipment to perform all work required for
excavation of rock at the location where concrete or rock foundation is to be constructed. Rock

excavation may be made by drilling, barring, wedging, blasting or compressed-air tools.

Blasting will be permitted only when proper precautions are taken for the protection of persons, work
and public or private property. Any harm or damage done to the persons, work or property by blasting

shall be the sole responsibility of the EPC Contractor.

Hauling, storage and handling of explosives shall be carried out in strict compliance with the

requirements of the applicable laws and regulations.

Plans and methods of operation for blasting including sites and schedule shall be submitted to the
Engineer for reviewing prior to implementation. Caps, exploders, or fuses shall not be kept or
transported in the same place as dynamite or other explosives. An inventory of all explosive materials
shall be kept and the Engineer shall be notified immediately of loss or theft. The Engineer shall be

notified a minimum of 48 hours prior to each use of blasting.

All expenses of rock excavation shall be included in the price of foundation.
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3.3.11 Backfill

Backfilling shall not be carried out until the Engineer has inspected the foundation.

Suitable excavated soil may be used as backfill material. Rock and soil not suitable for compaction shall
at the EPC Contractor's own cost be removed and replaced with a suitable backfill to the acceptance of
the Engineer. Organic matter and silt shall not be used as backfill material. All temporary timbering,
shuttering, etc. and all decomposable or perishable material shall be removed from the excavations prior

to backfilling.

Backfill shall be placed in layers of approximately 15 cm thickness. Each layer shall be carefully
compacted by the use of mechanically operated tamping machines. The material to be compacted shall
contain no stones grater the 10 cm in diameter.

In backfilling for concrete footings, the pad of the footing shall be covered first with a 30 cm layer of

fine material before any coarse material is deposited.

Prior to and during compacting operation, the backfill shall have the optimum practicable moisture

content required for the purpose of compaction.

The material shall be compacted to 85 per cent of the maximum density obtainable in the Standard

Proctor Density Test as specified in ASTM D698(Method A).

The Engineer will periodically perform backfill soil density tests to insure the desired degree of backfill
compaction is achieved. The test apparatus and man-power to perform the tests shall be provided by the

EPC Contractor at his expenses.

Backfill shall be carried out to a minimum height of 20 cm above the original ground surface to
compensate for future settlement of the filling. All backfill of tower foundation shall be protected in an
accepted manner from being washed away by running water. At all tower positions, the surface of the
ground shall be sloping from the tower legs to provide drainage as required. No additional payment will

be made for such work.

3.3.12 Stub Setting

Stub angles shall be placed in the tower footings and set accurately to the grade and alignment
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designated on the drawing. The stub angles shall be supported in the proper position by means of a rigid
frame or equivalent suitable device to prevent displacement during the placing of concrete and to insure

placement of the stub angles within the tolerances specified below:

IA Vertical Dimensions. The difference in elevation between identical parts of any two stub
angles shall not exceed 1/1000 of the computed horizontal distance between the two stub angles. The
actual elevation of any stub angle shall not differ from the prescribed elevation by more than 6 mm of its

correct position.

2 Horizontal Dimensions. The difference in horizontal distance from the computed distance
between identical parts of any two stub angles shall not exceed 1/1000 of the computed distance between

two stub angles.

3 Stub Alignment. The faces of each stub angle shall not deviate from parallel with the
corresponding faces of the tower by more than 3.3/1000 horizontally. The batter of the stub angles shall
not differ from the correct batter by more than 1/200 of the exposed stub.

4. Rotation. The transverse axis of each tower shall not deviate from the bisector of the

interior line angle at the tower by more than 12 minutes of arc, or one part in 300 whichever is smaller.

3.3.13 Concrete Work

a. General

The EPC Contractor shall supply all labour, materials and equipment required for the concrete work for

tower foundations.

The mix proportions shall be submitted to the Engineer for approval on the basis of producing concrete
having suitable workability, density, impermeability, durability, and required strength, without the use of
an excessive amount of cement and without exceeding a net water-cement ratio of the concrete
(exclusive of water absorbed by the aggregates) of

0.60 by weight.

The slump of the concrete, after the concrete has been deposited but before it has been consolidated,

shall not be less than 5 cm and not exceed 7.5 cm for concrete not placed under water.

b. Cement
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The cement shall be Portand cement conforming to ASTM C150 or TIS

15. It shall be delivered to the site in bulk cement containers or in sealed bags clearly marked with the
maker's name and shall be carefully stored in a water proof shed with a raised floor or in a silo of
approved design. Each consignment of cement shall be stored apart from earlier consignment and the
cement shall be used in the order in which it is delivered. Any consignment which has become caked or

otherwise adversely affected, shall not be used and shall be removed from site immediately.

If required by the Engineer, samples from the cement to be used on Site are to be taken to a laboratory or
testing station accepted by the Engineer to demonstrate compliance with the Specification. The cost of

test shall be borne by the EPC Contractor.

c. Aggregate

All aggregates shall be obtained from sources accepted by the Engineer, and shall be clean and free of

clay, earth, organic matter, salt or other impurities.

For both the fine and coarse aggregates proposed to be used for the works, the EPC Contractor shall
furnish samples to the Engineer together with such full details and test results as the Engineer may

require. No aggregates may be used in the works until they have been accepted by the Engineer.

During the work, the Engineer shall order such tests as he may consider necessary on the aggregates and
any aggregates found to have unsuitable characteristics at any time shall not be used in the work and

shall be immediately removed from the site, at no extra costs.

The various fractions of fine and coarse aggregates shall be stored separately and in such a manner as to
avoid the admixture of dirt in the concrete. Aggregates shall be handled in such a way that separation is

avoided.

The grading of the fine and coarse aggregates shall be such that when they are mixed in the proportions
decided for the required class of concrete, the grading of the combined aggregate shall be suitable for
making a dense concrete of appropriate workability, containing the proportions of cement and water

prescribed.

The proportions of fine and coarse aggregates and the maximum size of coarse aggregates to be used

shall be accepted by the Engineer.
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The EPC Contractor shall be responsible for mixing the aggregates in the proportions accepted by the
Engineer. He shall submit samples of the concrete material to the Engineer well in advance of
commencing any concrete work, and also have test cylinders made and tested for the aggregates and the
cement he intends to use. Concrete works must not commence until such samples and test are to the

Engineer 's acceptance. All cost of tests shall be borne by the EPC Contractor.

d. Water
The water to be used for mixing and curing of concrete shall at all times be kept clean and free from
deleterious matters such as oil, acid, alkali, silt, salts, organic materials, etc., and shall be obtained only

from sources accepted by the Engineer.

e. Admixtures
The EPC Contractor may use admixture, if required, listed below in order to improve the quality of

concrete or mortar such as workability

and finish and water tightness as per Manufacturer's instructions only with the acceptance of the

Engineer.

1) Water-reducing and set-retarding agent to ASTM C494.
2) Plastizer.

f. Steel Reinforcement.

The steel reinforcement shall conform to TIS 20 or TIS 24. All steel reinforcement shall be tested for

compliance with those applicable standards at the EPC Contractor’s expenses.

Steel reinforcement shall be placed in the concrete wherever shown on the drawings or as directed by the
Engineer. Bending of all bars shall be made to smooth curves. Standard hooks shall have 180-degree

bend and extend of 4 bar diameters parallel to the main leg of the bar. Kinked bars shall not be used.
Splicing of reinforcing bars not shown on the drawings will be permitted only with prior acceptance of
the Engineer and shall be placed at points of minimum stress, if possible. All reinforcing bar splices shall

meet the requirements of ACI Standard 318.

Before the reinforcing bars are placed, the surfaces of the bars and any bar supports shall be cleaned of
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heavy or flaky rust, loose mill scale, dirt, greese, or other foreign substance which in the opinion of the
Engineer are objectionable. Heavy or flaky rust

which cannot be removed by firm rubbing with burlap or equivalent treatment is considered
objectionable. After being placed, the reinforcing bars shall be maintained in a clean condition until they

are completely embedded in the concrete.

Reinforcing bars shall be accurately placed on concrete or metal chairs or spacers and secured in
position so that they will not be displaced during the placing of the concrete. Special care shall be

exercised to prevent any disturbance or the reinforcement in concrete that has already been placed.

All bars, dowels, spacers and stirrups shall be securely tied at all intersections with not less than 1.2 mm

diameter black, annealed tie wire.

Reinforcing bars will be inspected in compliance with the requirements as to size, shape, grade, length,

position and amount after they have been placed and prior to the placing of concrete.

All reinforcing bars shall be placed and spaced in the foundations such that the concrete cover indicated
on the drawings is maintained within a tolerance of plus or minus 7 mm and the center-to-center bar

spacings are maintained within a tolerance of plus or minus 26 mm.

g. Concrete Mixing

Cement shall be measured by weight, either by use of one or more complete bags or by weighing on site.
Other ingredients shall be measured by weight or by volume, and concrete shall be mixed in batches
using one or more complete bags of cement. When mixing by volume is adopted, suitable batch boxes of
approved dimensions shall be made and used for the measurement of coarse and fine aggregates. A

suitable container for the measurement of water shall also be used.

All concrete shall be thoroughly mixed by machine with only sufficient water to ensure a workable mix.
Consistency tests shall be made when required by the Engineer. The slump in a truncated cone 300 mm
high and of standard dimensions shall be between 50 and 75 mm, corresponding to a stiff plastic

consistency.

h. Formwork
All formwork shall be accurately constructed to prevent loss of concrete and to produce the correct

foundation shape. Formwork shall be sufficiently strong to withstand the pressure arising from the
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concrete during compaction and shall be capable of removal without undue disturbance to the concrete.
Wooden formers shall be kept wet if necessary to prevent shrinkage. Formwork shall not be removed
before the concrete has sufficiently hardened and in no case less than 24 hours after pouring. Where
undercutting of the excavations is permitted the EPC Contractor shall ensure the soil is excavated
correctly to template and the surfaces lined with waterproof paper to prevent of cement or fine aggregate

from the concrete block.

1. Placing and Compacting
Concrete shall be transported from the mixer to the place of casting in such a manner that separation of

the aggregates does not occur.

The concrete shall be placed in its final position as soon as possible and in no case more than half an
hour after mixing. The method of placing shall be such as to ensure that the concrete in its final position

may be dense and homogenous.

Compacting shall be carried out in a manner accepted by the Engineer and vibrators and other

compacting equipment shall be to the acceptance of the Engineer.

Joints in the concrete foundations are to be avoided as much as possible. Where the construction of the
foundation is such that joints are unavoidable adequate bond between the old and new concrete shall be
ensured by chipping the old concrete to a rough, clean surface free from loose particles. immediately

before placing the new concrete, this

Cleaned surface shall be primed with a layer approximately 15 mm thick of a wet mix of cement and fine
sand in equal proportions. The Engineer may require the EPC Contractor to use bonding agent at no

additional cost.

The Engineer can stop any concrete work whenever weather conditions are unfavorable and the EPC

Contractor has not taken necessary precautions.

J- Surface Finish
Unless otherwise shown on the drawings. All permanently visible concrete surfaces shall have a regular

finish of uniform texture, free from holes, pins and formwork.

Concrete that is damaged or honeycombed must be removed by chipping to sound concrete and replaced

with mortar or concrete or non-shrink concrete as shall be directed by the Engineer at the EPC
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Contractor’s expenses. If major defects occur, the Engineer has the right to refuse the defective parts, if

necessary a whole foundation should then be removed.

The upper surface of the concrete for all types of foundations shall be sloped in an approved manner to
prevent accumulation of water and the whole exposed surface shall be rendered with concrete composed

of one part of cement to two parts of sand.

The EPC Contractor shall protect all concrete against injury until final acceptance by the Engineer.

k. Curing
All concrete shall be cured by being kept continuously moist for a period of at least 14 days after casting,
though in certain cases the Engineer may vary this period. The curing shall be effected by covering all

concrete surfaces with a layer of sand, to be kept wet by continuous watering.

Curing compounds shall not be used without the permission of the Engineer.

l. Concrete tests

The EPC Contractor shall provide testing equipment and one set of three cylinders taken from fresh
concrete for each tower foundation but not less than three cylinders for each day of concreting. The test
cylinder shall be made and cured in accordance with ASTM C31 and shall be tested in accordance with

ASTM C39 under the supervision of the Engineer and at the EPC Contractor’s expense.

The strength of concrete shall be represented by at least five sets of tests (15 specimens) for one mixed

design using same source of material. To

conform to the requirements of the Specification, the average of any five consecutive strength tests shall
be equal to or greater than the specified strength and not more than 20 per cent of the strength tests shall

have values less than the specified strength.

If strength tests fail to conform to the requirements, the Engineer may require changes in concrete

proportion considered necessary to secure the required strength at no extra cost.

Furthermore, the Engineer may require compression tests on hardened concrete in accordance with
ASTM C42 for that portion of the foundation where the questionable concrete has been placed. All

expenses incurred in the performance of additional tests shall be borne by the EPC Contractor.
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Termite Treatment

Termites are wily, elusive and stubborn. They multiply fast and, if you destroy them in one place, they
will ‘pop up’ in other places with greater vigour and in larger numbers. In fact, any attempt to get rid of
them superficially only serves to scatter the infestation.

Chemical treatment is the only method of termite prevention and control ever proven to be totally
effective.The basic principle of termite control is to treat the soil under the building with chemicals that
remain in the soil for a long period and do not allow termites to pass through. This can be achieved
through different procedures on buildings under construction.

Pre-construction soil treatment is the one ideal method of termite control for buildings under
construction. The soil all around the foundations and under the floor slab is first charged with termiticide
to seal it. This creates the chemical barrier that termites cannot pass through.

After Excavation and before laying foundations lean concrete placement application of Anti termite is

applied to keep the termites out.This is anoher method of termite treatment.
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3.4 Steel Towers

3.4.1 Tower Family

Tower family to be designed, supplied and erected shall be as

follows:

500 kV Transmission Line Double Circuits (Steel Tower, 400 meter ruling span)

. Weig
Tower Line Angle Wind ht
Type geelieaion (Degree) Span Span
(m) ()
5- Suspension 0 500 750
SZC1
5- Suspension 0-3 700 950
SZC2
5- Suspension 0-3 900 1200
SZC3
5- Suspension 0 1200 1800
SZC4
5- Suspension 0 500 750
SZCK
5- Light Angle 0-20 450 800
SJC1 Tension
5- Medium Angle 20-40 450 800
SJC2 Tension
5- Heavy Angle 40-60 450 800
SJC3 Tension
5- Terminal 0-60 300 400
SDJC
5- Transposition 0-20 300 400
SHIC
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3.4.2 Tower Outline

The outlines of the towers shall, in general, conform to those indicated on the drawings, and shall be
such as to provide the required minimum clearance between conductors, and between conductors and
tower steel, indicated in the clearance diagrams.

Towers shall be designed for leg extensions of heights indicated on the drawings, and for use with any
combination thereof. The effect of maximum height differential of leg extension combination shall be

taken into account.

Plan bracing of towers at the levels of crossarms shall be such a type to prevent the cross section of the

towers from deforming from the original form under tensional loading.

The included angle between any two connecting stressed members shall not be less than 15 degrees.

The dimensions of the tower bases shall be such as to give the most economical structures, considering

foundations and right-of-way conditions.

3.4.3 Material

Material shall be as follows :

a. Shapes and Plates

All shapes and plates shall be hot-rolled conforming to EN 10025 S235J for structural grade and EN
10025 S355] & S420] for high strength grade.

b. Connection Bolts and Nuts

Connection bolts and nuts shall conform to ASTM A394.

C. Lock Washers

Lock washers shall conform to ASA B27.1
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d. Cable Attachment Devices

Cable attachment devices shall conform to ASTM A36 or ASTM A572 Grade 50.

€. Step Bolts

Step bolts shall conform to ASTM A307

f Tower Signs

Tower signs shall be mild steel. The thickness shall not be less than 2 mm.

3.4.4 Load and Resistance of Towers

Towers shall be designed following Load and Resistance Factor Design as described in ASCE Manual

and Report on Engineering Practice No. 74, Guideline for Electrical Transmission Line Structural

Loading in which represented by the following equation:

1 Q <R

Where Q is the design loads, Ri is the mean strength of any component to be designed and y and & are

load and strength factors specified hereunder.

e [oad factor

)
500 kV
Wind Load 1.15
Other Loads 1.0
o Strength factor (&) for member and bolt : 0.85

3.4.5 Tower Design Criteria

The recommended loadings (Q) are as follows:
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3.4.5.1 Extreme Wind Loading, Transverse
All wires intact, with a transverse wind of 132 and 105 kg/sq.m on shield wire and conductor

respectively and 520 kg/sq.m on the projected area of one face of tower, 26°C final tension. Load factor

(v) and strength factor (&) as specified.

3.4.5.2 Extreme Wind Loading, Longitudinal

All wires intact, with a longitudinal wind of 520 kg/sq.m on the projected area of one face of tower,

26°C final tension. Load factor (y) and strength factor (&) as specified

3.4.5.3 Oblique Wind

On Conductor and Optical Ground Wire / Shield Wire
Transverse Load =  (Normal extreme wind load) Cos>  Where = an angle of wind
direction to the

transverse axis of the tower.

On Tower

Transverse Load = (Normal extreme wind load) k Cos  Longitudinal Load= (Normal extreme wind

load)k Sin  Wherek =1.0+055x xSin’(2 )

In which is the solidity ratio of the tower.

3.4.5.4 Failure Containment Loading

All wires intact, 26°C no wind plus unbalanced longitudinal load equal to 100% of the tension in one

shield wire and / or a percentage, defined below, of the tension in phase conductor.
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o Suspension tower - 70% of the tension in conductor

o Tension tower - 100% of the tension in conductor Load factor (y) and
strength factor (&) as specified.

Two shield wires or combination of one shield wire and any one of phase conductor or combination of

any two phase conductors shall be considered at a time.

3.4.5.5 Stringing and/or Maintenance Loading

All wires intact, everyday temperature (EDT) no wind, plus 200 per cent of vertical load and

longitudinal load defined below.

J Suspension tower - 100% of everyday stringing tension

o Tension tower - 200% of everyday stringing tension Two shield wires or
combination of one shield wire and any one of phase conductor or combination of any two phase

conductors shall be considered at a time.

Load factor (y) and strength factor () as specified.

3.4.5.6 Uplift Loads

All tower components of tension towers shall be capable to withstand vertical uplift loads equal to

downward vertical loads specified in each loading case.

3.4.6 Tower Design

The towers shall be designed in accordance with the stiffness method and shall follow all requirements

of ANSI / ASCE Standard 10-90, “Design of Lattice Steel Towers”, unless otherwise specified herein.

a. Loading

Tower loading shall be in accordance with those specified in Clause 3.3.5.

b. Members
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The ultimate stresses in tension and compression allowed in design shall not be greater than the yield
point of the steel. The buckling stresses of compression member shall be as specified in ASCE Guide for
Design of Steel Transmission Towers.

The determination of the stresses allowed in design shall take the strength factor specified in Clause

3.3.4 into consideration.
In computing the net section for tension members, the diameter of the bolt hole shall be taken as 2.5 mm
greater than the nominal diameter of the bolt. The determination of net section area shall be as specified

in the ASCE, Guide for Design of Steel Transmission Towers.

The minimum thickness of members shall be as follows:

Legs and main compression 6 mm
members in crossarms and galvanized

steel wire peak

e All other member having 5 mm

computed stresses

e Redundant members 5 mm

e Gusset plates 6 mm

The slenderness ratio for members shall not exceed the following limits :

o Legs and compression members in crossarms 120
J Other compression members 200
o Redundant members 250
o Tension members 375

Redundant members supporting leg members or supporting other members shall be designed for a
transverse load at each node point of minimum 2.0% of the maximum load in the leg member or the

other member respectively.

All members which can be subject to the weight of a linesman shall be designed for an ultimate load of
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1.5 kN, at the most unfavorable point, without permanent deformation.

C. Connections

All connections shall be bolted. Welding may be used for minor details subject to the acceptance of the

Engineer.

The minimum number of bolt for stressed members for 500 kV towers shall be two.

The minimum diameter of connection bolts shall be 16 mm for 500 kV lines respectively.

The ultimate shear and bearing stresses for bolts and members allowed in design shall take the strength

factor specified in Clause 3.3.4 into condideration.

3.4.7Detailing

3.4.7.1 General

Tower dimensions, framing, member sizes and length, number, size and length of bolts, thickness of
each filler, and other necessary details to fabricate each piece shall be shown on the detailed drawings.

No change shall be made without the written acceptance of the Engineer.
All web members shall be in one piece where practicable. All double diagonal web system members
shall be connected at their point of intersection by at least one bolt.

Lowest bolt hole in stub for connection of the main bracing member shall be at 50 mm level above the

concrete level.

3.4.7.2 Joints

All joints shall be such that eccentric stresses are kept minimum as practicable.

Opening between members at the bolt tightening points, created by tower structure, shall be completely

filled by the use of fillers with proper thickness.
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Gusset plates, where used, shall be designed by the EPC Contractor.

3.4.7.3 Bolt Spacing

Minimum bolt spacing shall be two point five (2.5) times the bolt diameter.

The distance from the center of a fastener hole to the end of any connected part shall not be less than two

(2.0) times the bolt diameter minus five (5.0) mm and the distance to the adjacent edge shall not be less

than one point five (1.5) times the bolt diameter.

3.4.7.4 Leg Attachment

The connection of the tower to concrete foundation shall be by means of a stub angle. The stub angle

shall be of the same size as the leg of the tallest tower.

3.4.7.5 Conductor and Overhead Ground Wire / Shield Wire Attachment

Conductor and overhead ground wire or shield wire attachment devices shall be suitably furnished on all
crossarms to suspend or terminate insulator strings or overhead ground wire or shield wire assemblies.

The devices shall have minimum ultimate tensile strength equal to that of the hardware.

3.4.7.6 Step Bolts

The minimum diameter of step bolt shall be of 16 mm and shall have round or hexagonal head. Each
step bolt shall be provided with two hexagonal nuts. The minimum bolt length and length of unthreaded

portion shall be 180 and 125 mm respectively. Step bolts shall not be used as connection bolts.
The step bolts shall be spaced alternatively on the inner gauge line on each face of the angle about 400

mm on centers. They shall be furnished for one leg of each tower from a point 2.5 m above the top of the

concrete to ladder starts for 500 kV line.

3.4.7.7 Ladder
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Ladders are required on 500 kV towers. Ladders shall be fastened securely to the tower with sufficient
intermediate supports to furnish a safe and rigid structure for climbing. Ladders shall be centered on a
face of the tower which is perpendicular to the line (transverse face) and shall extend from the base
elevation up to the peak of the tower. Rungs shall be spaced approximately 35 cm on centers. Guardrail

shall be provided to protect lineman from falling.

3.4.7.8 Anti-climbing Devices.

Each tower shall be fitted with an anti-climbing device to prevent unauthorized persons from climbing
the tower. The anti-climbing device shall be fixed at a height of approx. 3 meters above the foundation.

It shall provide suitable lockable gates adjacent to the step bolt legs.

3.4.7.9 Tower Signs

The EPC Contractor shall furnish all materials for tower signs as shown on the drawing, including all
bolts, nuts, washers, brass eyelets fitted with the holes and supporting structures, if required, for

attaching tower signs to the towers as specified in the structure list.

The colors of figure and background shall be as described on the drawing and shall be weather-proof,

baked enamel finish paint, vitreous or stove enamel.

The EPC Contractor is required to make shop holes in the tower members for attaching signs at the

locations described hereunder.

J Aerial Patrol Signs. Aerial patrol signs shall be attached to upper member of

the top crossarm.

o Phasing Signs.  Phasing signs shall be attached to upper member of the
crossarms.
o Danger Signs.  Danger signs shall be attached to bracing members at the level

about two meters from ground level.

J Circuit Name Signs. Circuit name signs shall be attached to the upper member
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of the crossarm.

3.4.8 Fabrication

3.4.8.1 General

Workmanship for fabrication shall be first class throughout. All pieces must be straight, true to detailed
drawings and free from lamination flaws and other defects. All clipping, back-cuts, grindings, bends,

holes and etc. must be true to detailed drawings and free of burrs.

All identical pieces bearing the same erection number must be exactly interchangeable with each other

and interchangeable in their relative position in all towers of structures or which they form a part.

Threads of bolts and nuts shall be cleanly rolled or cut and the face and head of nut shall be truly at right
angle to the axis of the bolt.

3.4.8.2 Cutting

Members shall be cut or sheared to length. The ends, unless as shown on the drawings, must be square

with the length. The use of burning torch is not permitted for cutting.

3.4.8.3 Punching

The diameter of bolt hole shall not exceed 1.5 mm plus the bolt diameter.

Holes are to be punched with racks and jigs employed to ensure accuracy throughout. The punches and

dies for this work must be maintained sufficiently sharp so as to produce clean round holes normal to the

plane of material, free of burrs, folds, depressed or upset edges.

Holes in bent members which may be affected by the bending operation shall be laid out and punched or

drilled after bending. Holes which are elongated or otherwise distorted by bending will not be accepted.

Mis-drilled or mis-punched hole shall not be refilled. Member of such hole shall be discarded.

3.4.8.4 Bending
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All bending of high strength structural steel must be done hot. Bends of a difficult nature on structural

steel must be done hot, but otherwise cold bending can be employed.

3.4.8.5 Welding

Welding shall not be made without the acceptance of the Engineer and when so given the following shall

apply:

Welding shall be executed only by certified welders. Lap joints shall be avoided

wherever possible.

Welds intended for pickling before galvanizing must be continuous and free from

cavities and pits which might form acid receptacles.

No field welding will be accepted.

3.4.8.6 Marking

All individual pieces shall be marked with the correct designations shown on the detailed drawings.
Markings shall be done by stamping the marks into the metal before galvanizing, and details shall be

clearly legible after galvanizing. The number and letter shall be a minimum of 12 mm in height.

Marking of bolts shall be made on bolt heads to identify manufacturer, grade, size, length and threaded
length. Markings may be raised or depressed.

3.4.8.7 Galvanizing

Galvanizing for structural steel products shall meet the requirements of ASTM A123. In addition,
welded assemblies, which may be particularly susceptible to cracking and/or distortion, shall be
galvanized and tested in accordance with ASTM A143. All holes in material shall be free of excess

spelter after galvanizing.

Galvanizing for bolts, step bolts, U-bolts, shackles, nuts, locknuts, fillers, washers, spring washers, and

similar hardware shall meet the requirements of ASTM A153.
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Excess spelter shall be removed by appropriate means acceptable to the Engineer.
Nuts shall be galvanized after threading. Retapping of nuts after galvanizing, if required to insure free
running of nut on bolt, shall be such that sufficient protective zinc or tapping oil will remain on threads

1n nuts.

The uniformity of coating test shall be made in accordance with ASTM A239. The minimum repetition

times for one minute dip in uniformity test shall be as follows :

Steel shapes and plates 6

Bolts, nuts and similar hardware except threaded parts 4

Finished galvanized materials shall be dipped into the solution of dichromate after galvanizing for white

rust protection during sea transportation and storage.

3.4.9 Test

3.4.9.1 Quality Assurance Test

a. Routine Test
The EPC Contractor is required to perform the following tests at his own expense on samples selected at

random by and at the presentation of the Engineer or the Engineer’s representatives, if any.

1. Dimensional Check. The dimensional checks of all material shall be performed to meet

the requirements of ASTM A6

2. Visual inspection of all material before and after galvanizing shall be made.
Embitterment tests shall be made in accordance with ASTM A143. Uniformity of coating tests shall be
made in accordance with ASTM A239. Thickness of coating tests shall be in accordance with ASTM
A90. Size of test “lot” and number of tests shall be in accordance with the appropriate ASTM standards.

3. Physical tests on samples of structural steel section. The tests to be carried out shall
include yield strength, ultimate tensile strength and percentage elongation. One set of tests shall be

carried out for each 50 tons of steel passing through the fabrication plant.

4. Galvanizing tests on samples of structural steel sections. The tests to be carried out shall
include determination of weight of zinc coating, adherence of zinc coating and uniformity of zinc

coating. One set of tests shall be carried out for each 50 tons of steel passing through the fabrication
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plant.

5. Mechanical and galvanizing tests on bolts and nuts. Mechanical property and galvanizing
tests on samples of bolts and nuts shall be carried out in accordance with the requirements of ASTM

A394.

b. Shop Assembly Test

One tower of each type and height, including every combination of leg extensions, shall be assembled in
the shop to such an extent as to ensure proper field erection. Any member distorted, twisted or bent due
to incorrectness of detailed drawing shall be corrected. Towers those have been previously assembled for
load testing will not be required to be reassembled in the shop, except as necessary to prove the details of
every combination of leg extension for the towers. Reaming of unfair holes will not be permitted. A

reasonable amount of drifting will be allowed in assembling.

If any errors on the drawings or fabrication are discovered, all incorrect drawings shall be revised and
the corrected part shall be re-fabricated and re-assembled. All revised drawings shall be resubmitted for

reviewing.

3.4.9.2 Load Test

The load test shall, in general conform to the requirements of IEC-60652, Loadings Tests on Overhead

Line Towers except otherwise specified here under :

1. Loads shall be incremented to 50%, 75%, 90% and 100% of the maximum specified loads,
including all load factors and strength factor. Each load increment shall be maintained for 2 minutes

except the 100% load for which case the loads shall be held for 5 minutes.

2. Load increments for destruction test shall be 5% after 100% of the maximum specified

load has been applied successfully. Each load increment shall be held for 2 minutes.

3. Deflections shall be measured at each increment of loading to provide transverse and
longitudinal deflections at the structure top center, at the elevation of middle crossarms and at least one

intermediate point of tower body.
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4. The tested tower shall not be used for construction.

5. Two set of three specimens selected from failed member(s) and undisturbed members

shall be physically tested after destruction of tower at the EPC Contractor’s expenses.

3.4.10 Packing and Shipping

The tower members shall be satisfactorily containerized or packaged in such a manner to protect them
from damage during transportation, handling and for outdoor storage in hot, wet, humid and dusty
condition. Where necessary, heavy parts shall be mounted on skid so that cable slings for handling can
readily be attached. Where it is unsafe to apply external sling to a package, attached sling shall be
provided and shall project through the package so that attachment can readily be made.

Plastic or rubber cushion shall be provided between layers of steel members in a package. Steel belts
used for wrapping shall have gunny sack bounded underneath in such a manner to protect galvanizing of
tower members.

Plates, bolts, nuts and washers shall be supplied in the rigid cases.

3.4.11 Data and Drawings.

3.4.11.1 Design Drawings.

The design drawings shall show the following data and information:

L. Scaled line diagram of the tower showing all redundant, bracing members and their sizes

completely dimensioned and proved in compliance with all clearance requirements.

2. All loadings and their manners of application including the determination of wind load

on tower. Wind load on towers shall be applied at each panel point along the height of the towers.

3. Tables showing :

3.1 Total stresses in each member for each loading case and the critical case.
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3.2 The effective slenderness ratio, calculated capacity and ratio of maximum total stress to

calculated capacity for each member and connection.

33 Size and type of steel for each member and number of bolts required for its connection.

3.4 The compression and uplift reactions and corresponding horizontal shears at each leg of

all towers for all loading cases.

3.4.11.2 Detailed Drawings

Detailed drawings shall be complete with sizes and detailed dimensions of all members. At each joint,
there shall be the number, size and length of bolts, number and size of fillers and detailed dimensions of

gusset plate, if any.

All members and plates shall be designated on drawings, the EPC Contractor shall endeavor to use as
few designation as possible, and each member of identical size and detail shall have the same
designation, regardless of its position in the structure.

The member and plate designation shall be successively grouped on individual drawing. The groups of

designation shall be indicated on the drawings.

A proper cross-index shall be furnished, correlating the tower part numbers with the tower types and the

drawing number.

Drawings shall include material list which shall give the size, length and galvanized weight of each

member and the total weights of body, body

extension, leg extension and stub conforming to detailed drawing. It shall also include the number of

bolts, nuts, washers and cable attachment devices per tower.

3.4.12 Handling and Storage

Care shall be taken during handling and storage to prevent tower injury to members or damage to
galvanized or other protective surfaces. No steelwork shall be dragged over the ground surface or
handled in such a manner as to damage the galvanized surfaces. Throwing of tower steel into piles on

conveyances, onto the ground, or skidding of steel members over each other is not permitted.
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All superficial rust stains, corrosive salts and other foreign materials deposited prior to or during

installation of the towers shall be removed without causing damage to the protective surfaces.

In addition, any foreign material that will tend to adhere permanently to the towers shall be removed.

3.4.13 Tower Erection

The EPC Contractor shall erect the tower and accessories in accordance with the approval detailed
drawings. Towers shall be complete with all members in place and bolts including step bolts and ladder
(if any) securely tightened before any stringing work is started. No steel tower shall be installed until at

least seven days after the last placing of the concrete in the footing and back-filling has been completed

Towers may be erected by any suitable method, provided that no overstressing of any component parts,
footings, stubs, etc., occurs. Horizontal loads on foundations during tower erections shall be avoided or

reduced to a minimum.

Prior to commencing any erection the EPC Contractor shall submit four copies of the method(s) of
erection and the erection plant proposed for use to the Engineer. All necessary tools and equipment shall
be provided by the EPC Contractor. Erection towers shall be performed with first- class workmanship
and under the supervision of well qualified site engineer and foremen.

The bolts shall be installed in such a manner that the nuts and spring washers are in “up” or “out”

position.

Upto the height of three meters above ground level, the threads of all bolts left over the nuts shall be
flattened.

If shop errors in the steel members are discovered, the EPC Contractor shall notify the Engineer who
will decide whether the errors may be corrected in the field, or the members returned to the fabricator for

correction or replacement at the EPC Contractor’s expense.

A reasonable amount of drifting will be allowed in assembling towers, but reaming for correction of

mismatched holes due to shop errors will not be permitted.

Members that are bent, twisted or otherwise deformed in storage, transportation, handling or erecting

operations shall be straightened or replaced by the EPC Contractor. Straightening shall be done only by
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the use of methods that will not injure the galvanized coating.

Members that are injured in a manner causing reduction in their strength shall be replaced.

3.4.14 Damaged Galvanizing

All galvanizing damages as a result of transportation, handling, storage, repair operations of deformed or
bent members, field drilling or installing shall be repaired by the EPC Contractor. The damage area shall
be cleaned by wiping with clean rags saturated with mineral spirits of xylene followed by wire brushing.
After wire brushing, the area shall be recleaned with solvent to remove residue and shall be given a

minimum of two coats of an accepted galvanizing repair paint.

The percentage of pure zinc by weight in dry film of galvanizing repair paint shall not be less than 85.

3.4.15 Tower Signs

The EPC Contractor shall install the tower signs on the tower in a manner described hereunder and as

specified on the drawing.

a. Tower-Number Signs. The EPC Contractor is required to stencil each towers with a
number (final) as indicated on the plan & profile drawings on legs designated by The Engineer at a
height about 4 m above the ground level. The letters shall be 8 cm high in black paint over a two- coat
yellow background. The background shall extend 2.5 cm above and below the numbers and shall be the

full width of the numbers.

b. Aerial Patrol Signs. Aerial patrol signs shall be installed on the first tower in each five

station kilometer as specified in the structure lists.

C. Phasing Signs. Phasing signs shall be installed on terminal towers, the first tower in each

ten station kilometer and both towers adjacent to a transposition towers.

d. Danger Signs. Danger signs shall be installed on each tower located at the terminal, near
roadways and on the river banks or where directed by the Engineer in such a manner that they can be

seen by the passer-by.

e. Circuit Name Signs. Circuit name signs shall be installed on the terminal towers
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approaching substation.

3.4.16 Water-Proof Painting of Bottom Part of Towers

For protection of the stub angles and the bottom part of the tower up to
0.50 m above the pedestal top, two coatings of bituminous paint shall be applied on each pedestal top
and each bottom part of the tower. Before proceeding with the paint coating operation, all objectionable
surface irregularities shall be removed, and the surfaces cleaned of dirt and grit. Preparation of surfaces
and method of application of paint coatings shall be done in accordance with manufacturer
recommendation, or as directed by the Engineer.
The paint shall conform to ASTM D1187: Asphalt-Base Emulsions for Use as Protective Coatings for
Metal. The EPC Contractor shall be required to submit full details of the paint, inhibitor, cleaning
solvent and other related materials, together with recommended method of application to the Engineer.
No paint coating operation shall be done before direction of the Engineer.
3.4.17 Air Navigation Obstruction Marking

3.4.17.1General
If required in the Contract and in the portion of River Crossing, the Contractor shall furnish and install or
apply materials for markings of towers and shield wire and for lightings of towers as shown on the

drawing and specified hereafter.

3.4.17.2 Marking of Steel Tower
The Contractor shall apply all cleaning and painting materials for the air navigation obstruction marking
of the required steel towers according to the following requirements.
a. Paints

The colour of the paint shall be orange and white. Standard colour of the paint shall be as follows :

Colour Munsell’s Number
Orange (Yellowish-red) White 25YR6/13
N-9.5
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The primer paint shall be zinc dust zinc oxide.

b. Painting

All painting operations shall be performed after the steel towers have been completely erected and
the air navigation obstruction lighting installed, if any. All oil, grease and dirt shall be removed
from surfaces before paint is applied. No painting shall be done in cold, damp, foggy or dusty

atmospheres.

One coat of priming paint followed by two coats of finish paints shall be applied to all exposed
surfaces of the required steel towers. The colours of finish coats shall be applied alternately orange
and white in approximately equal vertical sections, beginning at the top with orange. Each section
of furnish coats shall be approximately equal to tower base width. Section lines between colour

shall be sharply defined but in no case shall be less than seven sections.

The quantity of paint and thickness of each coat shall not be less than the following values :

Quantity kg Minimum
/ sq.m Thickness
m
Primer 0.07-0.09 10
First 0.13-0.16 30
finish
Second 0.13-0.16 30
finish

Each coat shall be allowed to dry or harden thoroughly before the next coat is applied. A minimum

of 4 days are required for drying of each operation.

Prior to commencement of the painting work, the Contractor shall submit a work program

including the quality of paint and dimension of painting sections for the acceptance of the Engineer.

3.4.18 Marking of Shield Wire
The shield wire shall be marked with orange and white colored fiber glass spheres. The spheres

shall be 600 mm in diameter and shall have appropriate preformed armor set suitable for overhead
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ground wire. Any metal parts, if used, for holding the spheres in position shall be made of stainless
steel and shall not cause rust or harmful effects to the overhead ground wire / shield wire.

The position of the spheres shall meet the following requirements :

a. In any span, the spheres shall be spaced at a minimum distance of 40 m from each
other along the span.

b. The spheres on the two overhead ground wires of any span shall be so staggered that
the maximum distance between any two spheres is not greater than 40 m.

C. The first and the last spheres in any span shall be approximately 10 m from the
towers defining span.

3.4.19 Lighting of Steel Tower

If required in the Contract and in the portion of Mekong River Crossing, the detailed specifications
of air navigation obstruction lights shall be as shown on the Drawing.

4 Attentions

The design is for reference only, it may be adjusted and subject to the final detail engineering

design.
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600 MW Monsoon Onshore Wind Farm in Laos
Proposed 500 kV transmission line

1. TECHNICAL SOLUTION FOR FOUNDATION

Applicable standards, regulation- Concrete and reinforced concrete- Design
standard TCVN 5574-2012- Specifications for design of foundation for buildings
and structures TCXD 9362- 2012- Bolts and Nuts TCVN 1896-76; TCVN 1915-76.-
All documents used for design of foundation for buildings and structures.

Foundation Types -According to the geotechnical engineering investigation report
and the hydro meteorological reports, combined with the various types of tower
construction.

Foundation Material
- Concrete:

+ Concrete lining has grade: B7.5

+ Other Concrete has grade: B15All shall conform to Vietnam Standard: TCVN
5574-2018
- Reinforcement: Foundation deformed bars and plain round bars shall conform
to Vietnam Standard: TCVN 1651-2018 and TCVN 5574-2018

2. TECHNICAL SOLUTION FOR TOWER

Selecting phase distance and phase arrangement on the tower

For the current double-circuit lines, the pyramid-shaped steel tower layout with 3-
phase vertical conductor, the two circuits located on both sides of the tower are
widely used because it has the advantage of the right of way as well as the less
landoccupied area.

The distance between the cross arm: Suspension tower: 10.5m;

Tension tower:10.9m the length of cross arm: Suspension tower: 7.5m, 7.8m,
8.0m; Tension tower:11m. The length of ground wire cross arm: Suspension tower:
7.5m; Tension tower:8.2m.



The distance between the conductor cross-arm and the ground wire cross-arm:
Suspension tower: 9.0m; Tension tower: 9 m.

The distance from the ground to the lowest cross-arm is Suspension towers: 33m,
38m, and 43m; Tension tower: 24m, 30m, 36m.

The distance from the conductor to the tower shall be ensured according to the
conditions from the electricity bring part to the earthing parts according to current
regulations.

Selecting material of the tower

On the line, two circuits galvanized steel towers, assembled by bolts shall be used.
The tower is calculated with standard wind pressure at a height of 10m with
Q =60 daN/ma.

- Material making tower:

+ Towers are made of shaped steel and plate steel embedded by bolts

+ Bars/members with L 2120 x120 mm shall use SS540 steel or type
with equivalent strength.

+ Bars/members with L £ 100 x 100 mm shall use SS400 steel or type with
equivalence strength.

+ Bolts with durability grade of 4.6; 5.6 and 6.6 according to standards TCVN
1816-76 and TCVN 1915-76 shall be used.

Load Cases

a. Suspension towers calculated in 4 modes
- Normal mode, the wind is perpendicular to the line, maximum wind pressure
Qmayx, the conductor and the lightning conductor are not failure. - Normal
mode, the wind is oblique 45 degrees to the line, maximum wind pressure
Qmayx, the conductor and the lightning conductor are not failure. - Failure
mode of one lightning conductor, failure conductor, maximum wind pressure
Qmax. - Failure mode of 1 phase conductor on the same circuit, lightning
conductor and other conductors without failure, maximum wind pressure
Qmax.

b. Tension towers calculated in 4 modes
Normal mode, the wind is perpendicular to the line, maximum wind pressure
Qmax. Conductor and earth wire no failure. - Normal mode, the wind is 450 to



the line, maximum wind pressure Qmax. Conductor and earth wire no failure. -
Failure mode of one lightning conductor, conductor is not failure, maximum
wind pressure Qmax. - Failure mode of one phase on same circuit; lightning
conductor and conductor are not failure, maximum wind pressure Qmax. -
Erection mode (it is calculated with wind velocity V=10m/s, corresponding to
wind pressure Q = 6.5 daN/m2 at basic elevation of 30m), corresponding to

2 cases: + Case 1: Stringing 3 conductors toward one side, lightning wire is not
stringed. + Case 2: Lightning wire is not stringed toward one side; conductor is
not stringed.

Tower Family

- The following sixteen types of towers shall be designed for the 500kV double
circuit transmission line. Specific conditions of use are shown as follow:

Types of Wind . .

Suspension Stress Wind Span (m) Weight Span (m)

Type A 60daN/m?2 Lwind =400 Lmax =700

Type B 400 < Lwind =700 Lmax = 800
Type of . . Weight Span Deviation
Tension Wind Stress Wind Span (m) (m) Angle (B
Type A D _ =00
(N522) Lwind = 600 | Lmax =850 a=20
Type A IA Lwind = 550 |Lmax=600 |20 < a=40°
(N511) (60daN/m2)
Type B Lwind = 650 | Lmax=1800 |40<a
(N511) Dead end

3. CONDUCTOR AND OVERHEAD GROUND WIRE

Select voltage level, number of circuits
According Pursuant to the Prime Minister's Documentary No. 938/TTg-CN
dated 21st July, 2020 on the policy of importing electricity from the MonSoon
Wind Farm and 500kV T/L projects for connection. Therefore, the voltage level
is selected is 500kV. To ensure stable power transmission from MonSoon Wind
farm, then transmit power through 500kV Thanh My Substation, the



transmission line is selected with two circuits. When one circuit is fault, the
other circuit still ensures the transmission ability all the capacity of MonSoon
Wind Farm, maintaining capacity on the regional system.

Technical specification of conductor ACSR330/43
(TCVN 6483-1999; IEC 61089; IEC 61957):

Material of conductor: aluminum strands reinforced with a core of galvanized
steel wires

Number and diameter of wires: Aluminum mm 54/2.8
Steel mm 7/2.8
Overall diameter of stranded conductor mm 25.2

Total area of conductor Aluminum mm?2 332

Steel mm?2 43.1

Total mm?2 375.1
Mass of conductor Without grease kg/km 1255
Grease kg/km 7.5

Total kg/km 1262.5
Rated strength daN 10378 (min)
Modulus of elasticity of conductor daN/mm2 | 7050
Coefficient of linear expansion of conductor per °C 19.4 x 10-6
Maximum DC resistance of conductor per 1km at 20°C | Q/km ?rfasxs)g
Assumed maximum full load current per conductor A > 749

Selecting lightning wire and fiber optical cable

Ground wire conductor

To avoid direct lightning strikes on the conductor, it is necessary to using a
ground wire conductor. For 230kV and above, T/L of two circuits with a large
distance between the two circuits, to ensure lightning protection for
conductors (Protection angle is not greater than 20-), it is necessary to using 2
ground wire conductors (one ground wire conductor and one ground wire
conductor combined with optical fiber cable).

Insulator specifications
Insulator string used on the transmission line uses glass or ceramic insulators.

In this project, the insulation is selected in accordance with IEC 305, 383 and
120, which has been widely applied in the world. To reduce corrosion of Pin



insulator, insulators are selected with zinc - sleeve around the pin. The
insulator is manufactured according to standards IEC-60305; IEC-60120;
IEC-60383-1.
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Summary of Past Engagement Activities for the Project

Table 1: Engagement with Affected Communities during EIA

No.

Date

Meeting
Location and
Communities

Number of Attendees

Male | Female Total

Methods of
Engagement

Key Topics Discussed and Stakeholder Feedback

Relevant ESIA Considerations

2nd Consultation for EIA Preparation, 7-23 September 202

0 (18 villages)

1 9 September Ban Dak Tiem, Disseminate the Provide funding assistance for improving clean water system to the village. m Information dissemination will be considered in the ESIA
2020 Dakcheung information about the Provide funding assistance for building the village administration office. and SEP. A SEP will be prepared for the Project including
District project to the village Rrovide promotion fund to create voca.tion for the people in the village, such as: recruit ;l::f(reehi?g e?; -agrgl:?oi?(?:(?gumfﬁgiteﬁqizll‘roer(rjntaotice;zsc?r:eth e
peoples by giving the village labor force to work with the project. potential impacts.
explanations on the Help to improve access road to the village and the road within the village. = The impact assessment including information on mitigation
change of locations, Request the project to provide a new transformer to the village, because the existing measures for the social receptors is provided in Section
boundaries of the transformer is out of use. 8.5 of the ESIA Report.
project, benefits, and
potential impacts of the
project.
Provides the
opportunity to
participants from all
parties to ask questions
and give comments.
Interviews were
conducted to collection
data on viewpoint,
socio-economic data,
data on population,
ethnic groups,
living style, land use
and forest data that are
related to the
livelihoods of the
people and other social
data in the villages.
2 10 September | Ban Dak Seng, As above In general, the village Administration Authority and the people agree with the project which m Impacts to livelihoods and land use, including rice paddies,
2020 Dakcheung will come to undertake development in the vicinity area of the village. As the village is not ?3 included in Section' 853 of the ESIA Report. This
District affected from the installation of wind turbine towers and the construction of road in this village includes proposed rTutlgatlon measures. ]
aea, e o reduest 10 heprojct e e
mitigation measures.
m Village heads will be informed prior to construction, this
commitment is included in Section 9 (ESMP) of the ESIA
Report.
3 12 September | Ban Dak Yang, As above m Help to build dispensary (health center), gravity-fed water system, toilets for the village. m The impact assessment including information on mitigation

2020

Dakcheung
District

measures for the social receptors is provided in Section 8.5
of the ESIA Report.




Meeting

Number of Attendees

Relevant ESIA Considerations

crops cultivation land and construction land of the people in the village.
Avoid selecting the wind turbine tower site which is located near the village area.

In case the project is required to clear the paddy field land and coffee plantation land of
the people, the project must give reasonable compensation.

Request to provide assistance to poor families in the village.

If the project is constructed, request the project to pay financial obligation to the village at
the rate of 1 million Kip per 1 tower which shall be considered as the funding assistance
to the village land which is affected by the project.

. Methods of . .
No. Date Location and Male  Female | Total Engagement Key Topics Discussed and Stakeholder Feedback
Communities
m  Help to provide water pipes or build and install irrigation system to supply water for rice The impact assessment including information on mitigation
cultivation for the village in order to increase rice production and achieve rice sufficiency measures for the social receptors is provided in Section 8.5
for consumption in the village. of the ESIA Report.
m Help to provide fund for improving road from Ban Dak Yang to Ban Dak King to allow Impacts to livelihoods and land use, including rice paddies,
travel on vehicle more convenient. is included in Section 8.5.3 of the ESIA Report. This
= Help to build school for the village. includes proposed mitigation measures.
4 12 September | Ban Sieng Ar, As above m Help to clear the access road to Ban Xieng Mai and to Ban Sieng Ar and road within the The impact assessment including information on mitigation
2020 Dakcheung village to each production area of the people according to the suitability of the village measures for the social receptors is provided in Section 8.5
District area. of the ESIA Report.
m  Help to provide fund for sufficient supply of gravity-fed water system and toilets to the Reliable and affordable electricity will be provided to the
poor people or to each family in the village. affected villages. Priority will be given to the households
Help to build bridge crossing Houay Air stream to facilitate the travel in the village. affected by the Project's land acquisition, then poor
Helo to build tori hool for the vill ¢ ist inclusi ducation i households within the Project’s affected communities, and
the p_"o uild a permanent primary school for the village to assist inclusive education in finally the entire the affected villages if possible. Refer to
e village. Section 8.5.2 for more details.
m Help to build a dispensary to provide facilities to the village in case of sickness or
emergency in the village area.
m  After the construction of the project, the village shall be able to use the electricity widely.
5 14 September | Ban Dak Treb, As above m If the land (crop cultivation land, paddy field land, construction land, etc.) of the village Impacts to livelihoods and land use, including rice paddies,
2020 Dakcheung people is affected, the project must give reasonable compensation. is included in Section 8.5.3 of the ESIA Report. This
District Request to undertake the village settlement planning along the sides of Road 16A. includes proposed mitigation measures.
Help for vocation allocation, provide fund for animal raising to each family in the village. The impact assessment including information on mitigation
. - . - . ) o measures for the social receptors is provided in Section 8.5
Help to provide fund for building the village administration office (size:10 x 20 m),
o . NP ) of the ESIA Report.
expand the electricity network, build large irrigation system-scale, build complete o ) ) .
secondary school and sport field, build dispensary, provide toilet seats and fruit- roofing Land and economic displacement is assessed in Section
sheets and tree saplings to the village. 8.5.3 of the ESIA Report. This includes proposed mitigation
Helo t ide fund for building brid ina H A t t 3 point measures. The Project will ensure all required processes
€lp to provide tund for building bridge crossing Houay Ang streéam at 5 points. for land acquisition are conducted in conjunction with
Provide fund for buying 5 motorcycles and full set of community radio with 4 loud relevant stakeholders.
speakers for the village. Impacts and processes for land acquisition are provided in
m  When the project is launched, request to adopt the policy to recruit village labour force to Section 8.5.3 of the ESIA Report. Note that this is based on
work with the project. preliminary land and asset registration undertaken by
Innogreen in November and December 2021.
6 14 September | Ban Dak Dern As above m If the land (crop cultivation land, paddy field land, construction land, etc.) of the village Impacts and processes for land acquisition are provided in
2020 (Dak Yand), people is affected, the project must give reasonable compensation. Section 8.5.3 of the ESIA Report. Note that this is based on
Dakcheung m  Help to provide fund for the construction and improvement of road within the village and preliminary land and asset registration undertaken by
s road to the agricultural areas, and help the clearing of areas for lowland paddy cultivation Innogreen in November and December 2021.
District . - T - . . Lo . T
to the people in order to decrease the slash-and-burn cultivation practice in the village. The impact assessment including information on mitigation
m  Provide fund for building the village administration office, 2 complete secondary schools measures for the social receptors is provided in Section 8.5
and build water closets and provide toilet seats, teaching & learning equipment to all of the ESIA Report.
schools in the village.
m Provide rice to poor families in the village.
7 15 September | Ban Xieng As above m  Help the clearing of additional areas for lowland paddy cultivation for the people within Impacts to livelihoods and land use, including rice paddies,
2020 Luang, the village. is included in Section 8.5.3 of the ESIA Report. This
Dakcheung Help the area clearing for road and livelihood place for the people in the village. includes proposed mitigation measures.
District In case of occurrence of land impact, request to avoid the impact on paddy field land, Impacts and processes for land acquisition are provided in

Section 8.5.3 of the ESIA Report. Note that this is based on
preliminary land and asset registration undertaken by
Innogreen in November and December 2021

The impact assessment including information on mitigation
measures for the social receptors is provided in Section 8.5
of the ESIA Report.

Land and economic displacement is assessed in Section
8.5.3 of the ESIA Report. This includes proposed mitigation
measures. The Project will ensure all required processes



Meeting

Number of Attendees

Relevant ESIA Considerations

. Methods of . .
No. Date Location and Male  Female | Total Engagement Key Topics Discussed and Stakeholder Feedback
Communities
for land acquisition are conducted in conjunction with
relevant stakeholders.
8 16 September | Ban Dak Dor, As above Request for help to build irrigation to supply water to the rice field for the village. Impacts to livelihoods and land use, including rice paddies,
2020 Dakcheung Request for help to improve the road within the village and the school area. IS |rc(ljuded n Secslon_tﬁﬁf of the ESIA Report. This
District Request for help to build the village administration office. |n.c udes propos'e m|' gation me?sures. ) .
Village heads will be informed prior to construction, this
commitment is included in Section 9 (ESMP) of the ESIA
Report.
9 16 September | Ban Dak Yoin As above m Before carrying out any activity during the pre construction phase, the project shall Village heads will be informed prior to construction, this
2020 contact or coordinate with the village first. commitment is included in Section 9 (ESMP) of the ESIA
m In case there is any area of the village which is affected, it is requested that Report.
compensation for damage shall be made for each household including for the collective Impacts to livelihoods and land use, including rice paddies,
forest area of the village based on the laws and regulations and on the suitability of the is included in Section 8.5.3 of the ESIA Report. This
compensation. includes proposed mitigation measures.
Request for help to make new village area planning. Impacts and processes for land acquisition are provided in
Request for help to provide fund for building new school. Section 8.5.3 of the ESIA Report. Note that this is based on
R t for helo to clear th for rice field d build th ter ch It preliminary land and asset registration undertaken by
equest for help to clear the area for rice field area and bui e water channel to Innogreen in November and December 2021.
supply water to rice field conveniently.
Request for help to build gravity-fed water system with clean water for the village.
Request for help to provide fund for the construction of fish pond and fish breed to make
the collective fish pond of the village.
m  Request for help to provide medicines for general and collective use in the village
10 16 September | Ban Dak Run, As above m  Provide fund for building school (size: 32 m x 28 m with 4 classrooms), including the The impact assessment including information on mitigation
2020 Dakcheung supply of educational equipment, tables and chairs for students. measures for the social receptors is provided in Section 8.5
District m  Request for help to build the village administration office (size: 8 m x 7 m), including the of the ESIA Report.
furniture which are necessary for use at the office. Impacts to livelihoods and land use, including rice paddies,
m If there is the construction of towers in the village area, request to give the priority of is included in Section 8.5.3 of the ESIA Report. This
hiring to the workforce of the village. includes proposed mitigation measures.
11 19 September | Ban Dak Kang, As above m  Request for help to improve the road within the village, including the production area of The impact assessment including information on mitigation
2020 Dakcheung the village (with the length of about 9 km). measures for the social receptors is provided in Section 8.5
District m  Request for help to provide taps of gravity- fed water system for the whole village. of the ESIA Report.
m  Request for help to make new rice field area planning to the people in the village. Impacts to livelihoods and land use, including rice paddies,
R t for helb to build water closet d ide the toilet ts for the vill is included in Section 8.5.3 of the ESIA Report. This
| equest for help to build water closets and provide the toilet seats for the village. includes proposed mitigation measures.
m Request for help to improve the canal or to build the irrigation system and install the pipe
to drain and supply water for rice cultivation better than before.
m  Request for help to improve and make village area planning to allow it to become
orderly.
m  Request for help to provide rice to poor families in the village.
12 9 September Ban Dak Dor, As above m  Request to give reasonable compensation for the land area affected by the project Impacts and processes for land acquisition are provided in
2020 Sanxay District based on actual situation. Section 8.5.3 of the ESIA Report. Note that this is based on
The village have worried about the impact on natural livestock raising. preliminary land and asset registration undertaken by
. . . Innogreen in November and December 2021.
Request to make village area planning to allow it to become more orderly. o i o .
Bef ina th truction. th ect t perf th f offeri Impacts to livelihoods and land use, including rice paddies,
Before commencing the construction, the project must perform the ceremony of offerings ™ is included in Section 8.5.3 of the ESIA Report. This
in accordance Yw e. radition a.n. e |.e o) .e peop.e in the villages includes proposed mitigation measures.
" I}:quuetst thJI build the V'.”a%? adn?_lnlsgabtlc_»lr:j ctJ;ﬂcg _adnd improve tr|1_|e acce;s roat\d to the Impacts to cemeteries and other cultural heritage are
village to allow convenient travel; and bui e bridge crossing Houay Ang stream. assessed in Section 8.5.8 of the ESIA Report. This
[ ] Request the project tq help to pay the obligatiqn to the village for u§ing as budget fo'r includes proposed mitigation measures.
v:!flgge Fund and provide 1 motorcycle for serving the work of the village administration Land and economic displacement is assessed in Section
office. 8.5.3 of the ESIA Report. This includes proposed mitigation
m  Request the project to hire the people in the village to work as workers in the project and measures. The Project will ensure all required processes

help to reduce the problem of unemployment




Meeting

Number of Attendees

Relevant ESIA Considerations

. Methods of . .
No. Date Location and Male  Female | Total Engagement Key Topics Discussed and Stakeholder Feedback
Communities
for land acquisition are conducted in conjunction with
relevant stakeholders.
13 9 September Ban Dak Xied, As above The Village Administrative Authority has agreed with the project which will come to assist The impact assessment including information on mitigation
2020 Sanxay District in the development of the village. measures for the social receptors is provided in Section 8.5
Request the project to give reasonable compensation to project affected persons, of the ESIA Report.
including for collective land of the village based on actual situation. Land and economic displacement is assessed in Section
Provide assistance to poor people; help to provide job to the people in the village. 8.5.3 of the ESIA Report. This includes proposed mitigation
measures. The Project will ensure all required processes
for land acquisition are conducted in conjunction with
relevant stakeholders.
14 | 10 September | Ban Dak As above Request for help to provide fund for road improvement and make the planning of village Impacts and processes for land acquisition are provided in
2020 Samor, Sanxay area to allow it to become orderly. Section 8.5.3 of the ESIA Report. Note that this is based on
District Request to build 1 village administration office and the gravity-fed water system for the preliminary land and asset registration undertaken by
whole village. Innogreen in November and December 2021.
Help to provide loud speaker system and telephone signal network for the village.
Help to provide livestock to the people in the village.
15 10 September | Ban Dak Nong, As above Help to provide gravity-fed water system to the village and toilet seats and build water Impacts to livelihoods and land use, including rice paddies,
2020 Sanxay District closets to the village widely. is included in Section 8.5.3 of the ESIA Report. This
Request for help to build a village administration office, dispensary and make the plan of includes proposed mitigation measures.
the village area to make it orderly. Impacts to livelihoods and land use, including rice paddies,
Request for help to build bridges across each stream in the village. 1S Tc(ljuded n SGCJ'ODtS-ﬁ?’ of the ESIA Report. This
Request for help to provide 1 motorcycle for serving the administrative work of the Includes proposed mitigation measures.
village.
Request for help to clear land for production purpose for the village.
16 10 September | Ban Dak Nhok, As above The village has generally agreed with the project which will come as the village also want Impacts from worker influx are assessed in Section 8.5.5 of
2020 Sanxay District the project to come to develop and help the village. the ESIA Report. This includes proposed mitigation
Request for help to provide fund for building road, telephone signal network for the measures.
village, gravity-fed water system, toilet seats, assistance to poor families in the village The impact assessment including information on mitigation
and make village plan to allow the village to become orderly. measures for the social receptors is provided in Section 8.5
Request the project to recruit the workforce or workers from the village to work with the of the ESIA Report.
project. Land and economic displacement is assessed in Section
8.5.3 of the ESIA Report. This includes proposed mitigation
measures. The Project will ensure all required processes
for land acquisition are conducted in conjunction with
relevant stakeholders.
17 11 September | Ban Nam As above The village has agreed with the establishment of the project. Impacts and processes for land acquisition are provided in
2020 Ngone Neua, In case the people’s land and the village collective land are affected, compensation for Section 8.5.3 of the ESIA Report. Note that this is based on

Sanxay District

project affected persons must be fully carried out become starting the project
construction work.

Request the company to pay monthly tax to the village at the rate of 2,500,000 kip per
month.

Request for help to build the village administration office and provide office equipment in
full.

Request for help to improve the road within the village and surrounding the village area.
Request for help to provide food and vehicle for collective use of the village.

Request for help to bore artesian wells and build electric network for the areas which
have no network or have insufficient network in the village

Request for help to build school and provide full set of educational equipment.

In case the project comes to contact for the actual construction, the project shall first
communicate and contact with the Administration Authority.

preliminary land and asset registration undertaken by
Innogreen in November and December 2021.

The impact assessment including information on mitigation
measures for the social receptors is provided in Section 8.5
of the ESIA Report.

Impacts to livelihoods and land use, including rice paddies,
is included in Section 8.5.3 of the ESIA Report. This
includes proposed mitigation measures




Meeting

Number of Attendees

Relevant ESIA Considerations

. Methods of . .
No. Date Location and Male  Female | Total Engagement Key Topics Discussed and Stakeholder Feedback
Communities
18 12 September | Ban Dak Padoo As above This village has agreed with the establishment of the project. m Village heads will be informed prior to construction, this
2020 Mai, , Sanxay Before starting the construction work, the project shall coordinate with the village. In commitment is included in Section 9 (ESMP) of the ESIA
District case in the future, the selection of land for using in the project construction affects the Report.
production land of the people, the project must find the solution or give reasonable m Impacts to livelihoods and land use, including rice paddies,
compensation before starting the implementation of the project. is included in Section 8.5.3 of the ESIA Report. This
Request the project to build the village administration office, kindergarten, primary includes proposed mitigation measures.
school and complete secondary school, water closets and toilets, gravity-fed water m  The impact assessment including information on mitigation
system, village meeting hall, accommodation place for voluntary teachers and 1 measures for the social receptors is provided in Section 8.5
motorcycle for using as collective asset of the village. of the ESIA Report.
m  Request for help to make the plan of rice field area and other agricultural production
areas for the people in the village.
m  Request for help to improve the village surrounding road to allow it to be used in both
seasons and make new plan of the village to ensure orderliness in the village.
1st Consultation for EIA Preparation, 12-21 November 2014 (16 villages)
1 2014 16 villages (as Socio-economic data
listed below for collection
2014)
2 12 November Ban Prao, Disseminate Project m  Request the project developer to avoid the installation of the wind turbine towers on the m Impacts to cemeteries and other cultural heritage are
2014 Dakcheung related information and village cemetery or graveyard. Any tower planned to be located on this place shall not be assessed in Section 8.5.8 of the ESIA Report. This
District consultation at village allowed to be installed because it is a sacred and respected place of the village. includes proposed mitigation measures.
level m  When the project comes to conduct the survey in each time, it shall take along someone | m  The impact assessment including information on mitigation
from the village for helping to avoid the prohibited places. measures for the social receptors is provided in Section
m  Request to improve the infrastructure system and public facilities, such as: improve the 8.5 of the ESIA Report.
access road to the village and to the production areas, provide clean water, gravity-fed m Impacts to livelihoods and land use, including rice paddies,
water system, build village administration office, and help to connect the electricity to the is included in Section 8.5.3 of the ESIA Report. This
village. includes proposed mitigation measures.
m  Promote vocation for the people; adopt the policy to recruit village labour force to work m Land and economic displacement is assessed in Section
with the project. 8.5.3 of the ESIA Report. This includes proposed mitigation
m Help to build the dispensary (health center) or to establish village medical boxes; provide measures.
the fund for building toilets for the people. m The Project will ensure all required processes for land
Build schools; provide scholarships for poor children in the villages. acquisition are conducted in conjunction with relevant
. . . . . stakeholders.
Promote animal raising, particularly cattle, buffaloes, pigs, goats, ducks, chickens and L . . .
others; provide training on the prevention of animal diseases in the villages. = Land and economic displacement is assessed in Section
Gi bl d fai tion for | to th act affected 8.5.3 of the ESIA Report. This includes proposed mitigation
ive reasonable and fair compensation for loss to the project affected persons. measures. The Project will ensure all required processes
Have th_e policy to assist poor families that have no labour force to undertake the for land acquisition are conducted in conjunction with
production. relevant stakeholders.
Table 2: Engagement with Other Interested Stakeholders during EIA and ESIA Preparation
No. Date Meeting Stakeholder Organization/ Groups Number of | Methods of Key Topics Discussed and Stakeholder Feedback Relevance in the ESIA
Location Attendees | Engagement
Engagement with Other Interested Stakeholders for EIA Preparation
1 July 2018 Meeting room of 63 Consultation The opinions and proposals of the participants of this meeting may = m Impacts to livelihoods and land use, including rice paddies, is
Luangxaysana, Director Technical Level as follows: proposed mitigation measures




Department of
Natural
Resources and
Environment of
Sekong
Province

General of Department of
Natural Resources and
Environment Policy (now
Department of Environment),
Mr. Phetdaovong
Bounmysavat, Deputy
Director of Provincial
Department of Natural
Resources and Environment
of Sekong Province,

Mr. Phounsouk Phichit,
Deputy Director of Provincial
Department of Natural
Resources and Environment
of Attapeu Province ,and
Participants from other
agencies of central, provincial
and district levels,

2

The study on risk of impacts shall separate and analyzeto = =
allow to see clearly the direct impacts and indirect
impacts, such as:

Impact on production land;

Impact on area which is overlapping with the area of other
development

project located nearby; [ ]
Plan of the access road to the tower foundations;

Budget for environmental management activities;

Plan of road use for transport of materials to the project;
Wastes and wastewater management;

Supervision of workers;

Plan of management and restoration of borrow pits;
Prohibitions of the project relating to the environmental
management, such as: hunting, logging, fishing, etc.;

Impact on forests; and

Impact on birds.

. In order to ensure clear analysis of the risk of impacts on

each aspect, it is required to make more detailed and clearer
analysis, such as:

The impact assessment shall be based on each activity of
the project and shall be summarized in the table that
show the impacts in full.

Data of the project development plan to allow to see the
overall picture of the project development plan.

The impact assessment including information on mitigation
measures for the social receptors is provided in Section 8.5 of
the ESIA Report.

Impacts and processes for land acquisition are provided in
Section 8.5.3 of the ESIA Report. Note that this is based on
preliminary land and asset registration undertaken by
Innogreen in November and December 2021.

Land and economic displacement is assessed in Section 8.5.3
of the ESIA Report. This includes proposed mitigation
measures. The Project will ensure all required processes for
land acquisition are conducted in conjunction with relevant
stakeholders.

2

May 2016

Meeting room of
the District
Administration
Office of
Dakcheung
District of
Sekong
Province

Deputy Chief of
Environmental and Social
Impact Assessment Unit,
Deputy Chief of District of
Dakcheung District of Sekong
Deputy Chief of District of
Sanxay District of Attapeu
Province

Deputy Director of Provincial
Department of Natural
Resources and Environment
of Sekong Province

Deputy Director of Provincial
Department of Natural
Resources and Environment
of Attapeu Province

Other participants

70

Consultation
Meeting at District
Level

The general opinions show agreement and consensus |
with the construction and development of the 600 MW
Monsoon Wind Farm Project.

Request to have the Environmental Management and
Monitoring Plan including the Socio-Economic
Development Plan and budget of this investment project.
Request to conduct detailed study of data on impacts to
the peoples and to closely coordinate with the locality to -
clearly determine compensation for production land of the
peoples; and to ensure the coordination and consultation

in each level to create awareness and understanding

about this project development plan. Request to increase =
the technical information of the project to allow to know

the risks and impacts and avoid the anxieties relating to

the construction of the project.

Request to conduct the study on the impacts in each -
phase of the project and the activities of the project in a
detailed and clear manner and make comparison of the

data of the environmental standards values in the project
area.

Request to contribute to assist in the construction and
improvement of infrastructure, improvement of livelihood

of the people in the project area in order to ensure public
participation in varous activities of the project.

The impact assessment including information on mitigation
measures for the social receptors is provided in Section 8.5 of
the ESIA Report

Impacts to livelihoods and land use, including rice paddies, is
included in Section 8.5.3 of the ESIA Report. This includes
proposed mitigation measures.

Impacts to community health and safety are assessed in
Section 8.5.4 of the ESIA Report. This includes proposed
mitigation measures.

Information dissemination will be considered in the ESIA and
SEP. A SEP will be prepared for the Project including future
and on-going engagement required to ensure stakeholders
are provided sufficient information on the potential impacts.

Land and economic displacement is assessed in Section 8.5.3
of the ESIA Report. This includes proposed mitigation
measures.The Project will ensure all required processes for
land acquisition are conducted in conjunction with relevant
stakeholders.
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