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DARD: Department of Agricultural and Rural Development
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DFD: Department of Forest Development
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DOE: Designated Operational Entity
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FC: Forestry Company
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FIPI: Forest Inventory and Planning Institute
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FPD: Full Project Documents
FASE AN R

FSIV: Forest Science institute of Vietnam
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GIS: Geographic Information System
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HMS: Hydro Metrology Service
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JBIC: Japan Bank for International Cooperation
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JI: Joint Implementation
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Mean Annual Increment
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Ministry of Agricultural and Rural Development
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Ministry of Foreign Affaires
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Ministry of Natural Resources and the Environment
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Meeting of the Parties
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Ministry of Science, Technology and Environment
AR} B - BR 48 (2002 4F 8 U253
Ministry of Planning and Investment
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Nordic Assistance to Vietnam

LBk D NGO 44

Non—Governmental Organization

HBUR R

Nissho Iwai Corporation

H A R

Nissho Iwai Research Institute, Ltd.
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National Operational Entity
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National Strategy Study (Program)
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Project Idea Note
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Project Management Board
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PMU: Project Management Unit
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VBARD: Vietnam Bank for Agricultural and Rural Development
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VCSC: Vietnam CDM Steering Committee
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Vinafor:Vietnam Forest Corporation
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A IE T2,

4. ZDOT —HEEREHRERNOZ OB ARDNAF~ AR E R T2,

5. DA~ AR LR S MAL 2R H T2,

6. Z O THIODIRHE | IO E 715, BB e E AR A TNk
LC, FEHi T 2DOMAARID MAL ZHEET 5,

<EHFE
1. MoOMFEE. PRl G RIS E L,
Mo iE(m3/Ha) = ££%5(0.3) x Y ARBZE x WEEL)? x #H

2. MAIX, A4~ 2R EEABECHRLEZ,
MAI(m3/Ha/year) = #5344 %8(m3/Ha) / féflhi(year)

<BLHIFRED>
BEFAEMRH D & K BB O <V — X FRLD@) Th o,
AT I FED 4, Bil féflln | AR FE MAI
(m3/Ha) | (m3/Ha/y)
(1) A Shau#i[X | Acacia mangium 6 61.8 10.3
(2) A ShauHi[X | Acacia mangium 6 62.3 10.4
(3) Bo JII#iIX. | Acacia mangium 5 67.5 13.5
(4) Bo JII#iX. | Acacia mangium 5 87.1 17.4
(5) Bo JII#iIX. | Acacia mangium 5 85.8 17.2
(6) Bo JIIMiIX | Acacia auriculiformis 7 51.6 7.4
(7) A Luoi #1[X | Cinnamomum cassia 12 67.7 5.6
(8) A Luoi #1[X | Pinus Keysia 12 130.0 10.8
(9) A Luoi #1[X | Pinus Keysia 12 53.8 4.5
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O0000OooooooOo USss$s,360,000
goooooog JsicO US$2,920,0000 870 O
LOCALO US$440,00001 130 O
JBICODO
gooodn
gbobooobooooboooobon
0000 US$1,523,000
ugboboooobooan
0000 US$1,264,000
oboOo3b00boboboobobobobzeornonO
uboboodgoogoooan
0000 US$133,000
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JBiICOO0O0OODousogn

goooad 0 US$304.60 ha
ugbooodaood 0 US$252.80 ha
000000000000 0OuUSs$26.60 ha
g 0 US$5840 ha
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gbooooboogooobooaooon
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ubooooboooon

uboboooooooooon

OOo00 0OrRSO20000000
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aoo

00000000 DOoOoOoOoOoOoOonO 0O us$234,000
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OO0 US$440,000 OO0 UsSsOOOhaODDODOODOO
Oo00o0oooopooooussoootOhabOoDnDO
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gboboboobobobobobobobobobob scoPEOOODOOOODOO
gousbooooooon
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OOoO0oOocCcoMOOOOO0OOOO0OMmMOODOOODbOOOODDO DARD /A Luoi Forest
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gboboobooboboobobobobobobobobobobobobsbooboo
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ubbodboooobooboboobooboobbooboonooboaoo

RS 8% (FIL 5=
(F>/Ha) b))
158 M UbZ 1,800,000 118
EEY 1,800,000 118 | 1 ADH—)LED, 1,600~1,650 &

DEZEA D,

258 800,000 52 | BRPIAYT I YRETRN MERT

3 %8 800,000 52 | BZDIRREEBIET D,

458 800,000 52

558 50,000 33

6 F8 50,000 33

758 50,000 33

8 #8 50,000 33

O FEME AZHIR L. RITI DB THLERAZ,
ER6E MENH 4TI TYT 7T D,

432 CDMUOOOO0OOO0OO0OOO
4.3.2.1 PINOPDDIDOEO O OO
UOPINOPDDOODOO
gbooboobobob
obooobos 0gog
gbooboooboooo
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coMOOoboooOobOOobOobOoDbDOED

gboobobobob
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gbobOONOEDOOOOOOOOOO bDOEODOODODOODODLODbOO0OOn
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gboobobobobobobobo

gbooboooboooboobooo
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ugboboobooooo
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4341 0000
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ugbobodbogooboooboboboboooboooboob
O000gOoocoz-tonO0O00O0O0DODOO UsS$3DUSs O USs7IUSO O OO OOODO
bob0obO0obO0OCERUDOO 2000000 L0ODODODODODOD
oboboobobobobobob422 J0OOo0oboboOoOobOobOobobOobOoboOon
gboboboboboobooboooooMAI=RRODOO0OODOODODOODOOODO
ggboboboboooobooooobobbbooooboboooobobooooooboobo
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ooobobdMAI=18.200

goog

gbobobobobobobobboboboobebMOboboOobobOobooooon
ugbobooobooboooboonooo

O000OoOoOopousssooobob431400000000000

OCDM 0000000 PINDPDDIDOE DOUOO0DDOOOOOOOODODDOOOOOO
US$150,000 D00 OO00ODODOOODOOOODOOOOOOODOODOOoOODOD
ussso.0000000

ugboobooooodn
gboboob copObboobOobOybObD100DbO0ODODO
Oo00oO0ooooooussooooooog

435 0000O0O0OO0OOO0OOOOOOO0

4351 0O00OO0ODOOOODOODOODODOODObOObOObOOOMAILDILS.o
gboobobobobobobobobo MAIRRBOODODODOODODODODO

oboboboboboobOobobobobOobobOobobops3gs40nond

casel 0000 4,247hall MAID 13.00 00000 US$3

case2 0000 4,247hall MAID 13.00 00000 US$5

case3 0000 4,247hall MAIC 13.00 00000 US$7

case4 0000 4,247hall MAIC 13.000 0000 US$9

gbobobobobobobobobobobogeoztonobooobon 70
000 us$74100000 100000 Us$6.280000000000000O0 US$3D
uss7 0000000000 oooooooooogoouUs$Inoooooooooon
U0MooooooboomoobOo 700 IRRO10.7%MI OO0 1000 IRRO 13.0%[0

4352 0OU00O0OODOOOODOOOODOOOMAIDIAD
gbooboboboboboboboboboboobobobobobOo MAI=F1I04 O
uggbobobobooooboobooooooboooobooooooboobooooobooo
O0OoOpPss5056 00 M

case5 0000 4,247hall MAID 104000000 US$3

case6 0000 4,247hall MAID 104000000 US$5
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case 7 0000 4,247hall MAIC 104000000 US$7
case 8 0000 4,247hall MAID 104000000 US$9

gboboboobobobobooMAIDI0400D00OCOZ2-ton 00 0ooooono 7
0000 usse.2600 0000 100000 Us$r.850000000000000O0 US$3
guss70000000CCO000000DDO0O0O00OO0OuUsSOOOOO0DOoO0ooooon
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oboobobobobobOobobon 20%00 MAI=ls6 DO D0OO0OO0OOOOO0ODOO

gboboboboboobobobobobOobobOoboboboopsross O

case9 0000 4,247hall MAIO 156000000 US$3

case 10 0O 00O 4,247hall MAIO 15.60 0000 0O US$5

case 11 0000 4,247hall MAIO 15.60 0000 0O US$7

case 12 0000 4,247hall MAIO 15.60 00000 US$9

gbobobobobobobooMAIglIS 60D OCOz2-ton 00000 oooono 7
0000 uUss$6.1700000 100000 UsS$s.2400000000000000 US$3
gusss 000000 0000ooooooooU0oooOoo ussroooooooo roo
IRRO6.7%00000 1000 IRRO94%0O 000000000 O0OO0OO0O0OO0OOO
O000000ooopooooO0Ooooooon0O usse Dooooooooooooooo
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4354 0OU00O0O0OODOOOODOOOODOOOMAIDIS.2O
o000 dHYBRIDOODOODOOODODOOOOOOOOODOODODOD 40%000000
ggoboboboooobobooooooboboooboboboooooboobooooobooo
OooOgopPs9060 00 MM
case 13 0000 4,247hall MAIO 1820 0000 0O US$3
case 14 0000 4,247hall MAIO 18200000 0O US$5
case 15 0000 4,247hall MAIO 1820 0000 0O US$7
case 16 00O 00O 4,247hall MAIO 18200000 0O US$9

gboobobobobobobOooMAIgls.200DOCOz2-ton 0000 oooonOo 7

0000 us$s2000 0000 100000 US$44900000000000000O USS3
gusss00000000000D0DO00C0O0000OoOouss7rgussO O ogooon
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uboooaoo
000000 uUsSs70 0000 700 IRRO16.0%0 0000 1000 IRRO 18.6%
000000 uUsSsQOO000 700 IRRO35.9% 00000 1000 IRRO 37.9%

gbobobobobobobobobocecozbgpoooooooooooooooon
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uggoboboboooobobooooooboboooboboboooooboobooooobooo
ugbboodobooobuoobbooboobboobooobooboobooboooooon
uggoboboboooobobooooooboboooboboboooooboobooooobooo
gbobooobooboooboobooboaoo
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F1)ZA1 casel/case2

HEMETE 4,247|ha |case 1 4247 13.0 3

MAI 13.0|M3/ha/%E

RERINE 11.9|CO2k> /ha/

fiit& 3|FiL/co2k>

HHEARIX 500{ KL

CDMEF{LaX+ 150,000|KJL  (EHEET)

CDMEZ{EaXbF 50,000|FJL (E=&YLY . BIER)

~NYE—)LET=Y DI (USD) 1 2 3 4 5 6 7 8 9 10 A%

R ZE 35.75| 3575 35.75| 35.75| 35.75| 3575 35.75] 17.88] 17.88 8.94| 294.94

HEMHIRE 350 50 50 125 12.5 12.5 125 125 12.5 12.5| 537.5| 690.55

CDME LR |EEEMAT| 35.319049 0 0 0 0 0 0 0 0 0| 35.319
2| 11.773016] 11.773] 11.773] 11.773] 11.773] 11.773] 11.773] 11.773] 11.773] 11.773] 117.73

Fyyia-JO— -361.3| -260| -260] 115] 115 115] 115] -64]| -64| -153]|-3956

1EEE

IRR 74 #NUM! FRUR 250.25|3 A5t

IRR 104F #DIV/0! IR 500 617.73

CO2ton#H =Y aAR M) 7.41 CDMIXh(FI) | 85.319

CO2tondh =Y 2R M(104E) 6.28] CDMaRK () | 82.411

HEMETE 4,247|ha |case 2 4247 13.0 5

MAI 13.0|M3/ha/ %

RERRINE 11.9|CO2k> /ha/ £

fifi& 5.0|KJL/CO2k>

RHEMRIR 500|FJL

COMZEFZE LRk 150,000|K)L  (EHERT)

CDMEZ{EaXbH 50,000|F/L (E=&YLY . BIAER)

ANIE—)L 1Y DIRZF (USD) 1 2 3 4 5 6 7 8 9 10 A%

A UR 25 59.58] 59.58] 59.58] 59.58] 59.58] 59.58] 59.58] 29.79] 29.79] 14.90[ 491.56

[fEFAZ 350 50 50 125  125[ 125] 125 125 125] 125] 537.5] 690.55

COMZFZE{LIRE EEEI| 35.319049 0 0 0 0 0 0 0 0 0] 35319
EZEHP[ 11.773016] 11.773] 11.773] 11.773] 11.773] 11.773] 11.773] 11.773[ 11.773] 11.773] 117.73

Fyyia-JO— 3375 -22| -22] 353] 353| 353 353 5.5 55| -9.4]-199.0

1E&E

IRR 75 -17.5%) IR 4% 417.08|3RRET

IRR 10£F #NUM! {EHRE 500 617.73

CO2ton&H =YX MTE) 1.41 CDMIX k(@) | 35.319

CO2ton# F=YAR F(104F) 6.28) CDOMaRR () | 82411
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F A1 case3/cased

HEMETE 4,247|ha |case 3 4247 13.0 7

MAI 13.0|M3/ha/ %

RERINE 11.9|CO2k> /ha/%E

fifi& 7.0|K)L/CO2h

HHEARIX 500] KL

COMZEF LRk 150,000/ KL (EHERT)

CDMEZ{EaXbH 50,000|F/L (E=&YLY BIAEMR)

A= )LEHT=Y DURE (USD) 1 2 3 4 5 6 7 8 9 10 &5

g 83.42] 8342| 83.42| 83.42| 8342| 83.42] 8342| 41.71] 41.71] 20.85] 688.19

[fEfAa R 350 50 50 125 125 125 125 125 125 125] 537.5[ 690.55

COMZFZE{LIRE EfEg1] 35.319049 0 0 0 0 0 0 0 0 o] 35319
EEEP| 11.773016] 11.773] 11.773] 11.773] 11.773] 11.773] 11.773] 11.773] 11.773] 11.773] 117.73

Fyyia-JO— —3137] 216] 216] 591] 591] 59.1| 59.1 174 174 34| -24

JES

IRR 74 -2.8% IR FE 583.92[ ARt

IRR 10£F —0.2% tEHRIR 500] 617.73

CO2ton&H =YX MTE) 1.41 CDMIX k() | 35.319

CO2ton# F=YAR F(104F) 6.28] CDMaRE(H1) [ 82411

HEMETE 4,247|ha |case 4 4247 13.0 9

MAI 13.0|M3/ha/ %

RERRINE 11.9|CO2k> /ha/

fiffi& 9|KJL/co2k

RHEMRIR 500|FJL

COMZEFZE{LaRE 150,000|KJL  (EHERT)

CDMEF{LaX+ 50,000|F)L (B=&YLY  BIIER)

AYB—)LEH =Y DURFE (USD) 1 2 3 4 5 6 7 8 9 10 A%

g 107.25] 107.25] 107.25] 107.25] 107.25] 107.25] 107.25] 53.63] 53.63] 26.81] 884.81

[fEfAa R 350 50 50 125 125 125 125 125 125 125] 537.5[ 690.55

COMZFZE{LIRE EHEEI| 35.319049 0 0 0 0 0 0 0 0 o] 35319
EEEMmP| 11.773016] 11.773] 11.773] 11.773] 11.773] 11.773] 11.773] 11.773] 11.773] 11.773] 117.73

Fyyia-JO— —2898| 455| 455| 830 830] 830| 830] 294 204 25| 1943

THEEE

IRR 75 10.7% [ e 750.75|a R RET

IRR 10£F 13.4% MR b 500] 617.73

CO2ton&H =YX MTEE) 1.41 CDMIXh(HI) | 35.319

CO2ton# F=YAR F(104F) 6.28] CDMaRE(H1) [ 82411
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F1)7A2 caseb/caseb

HEMETE 4,247|ha |case 5 4247 10.4 3

MAI 10.4|M3/ha/ %

RERINE 9.5|CO2b> /ha/E

fifi& 3|KJL/co2ky

HHEARIX 500] KL

COMZEF LRk 150,000/ KL (EHERT)

CDMEZ{EaXbH 50,000|FJL (E=4RYLY BIER)

AYB—LH =Y DU (USD) 1 2 3 4 5 6 7 8 9 10 5%

g 28.60] 28.60] 28.60] 28.60] 28.60] 28.60] 28.60] 14.30] 14.30]  7.15] 235.95

B 350 50 50 125 125 125 125 125 125 125] 537.5[ 690.55

COMZFZE{LIRE = fEg1| 35319049 0 0 0 0 0 0 0 0 o] 35319
EEEP| 11.773016] 11.773] 11.773] 11.773] 11.773] 11.773] 11.773] 11.773] 11.773] 11.773] 117.73

Xyvyla-JO— -3685| -33.2| -332 43 43 4.3 43| -100] -10.0| -17.1]| -4546

JES

IRR 74 #NUM! IR EE 200.20[3 R RET

IRR 10%F #NUM! tEHRIR 500] 617.73

CO2ton&HI=YaRMT5E) 9.26| CDMIX k() | 35.319

CO2tondh1-YARF(104F) 7.85| CDMIXb () | 82.411

IR 4,247]ha [case 6 4247 104 5

MAI 10.4|M3/ha/ %

RERRINE 9.5|CO2b> /ha/EE

flfiA% 5|F)L/co2ky

HRHEMRE 500] )L

COMZEFZE{LaRk 150,000|K)L  (EHERT)

CDMEF{LaX+ 50,000|F)L (B=&YLY  BIIER)

ANYB—)LEH =Y DURFE (USD) 1 2 3 4 5 6 7 8 9 10 53

[ 47.67] 47.67] 47.67] 4767 47.67] 47.67] 4767 23.83] 23.83] 11.92| 393.25

HEMRIRE 350 50 50 125 125 125 125 125 125 125] 537.5[ 690.55

COMZFZE{LIRE = fg1| 35319049 0 0 0 0 0 0 0 0 o] 35.319
EEEP| 11.773016] 11.773] 11.773] 11.773] 11.773] 11.773] 11.773] 11.773] 11.773] 11.773] 117.73

Fyvyla-JO— —349.4| -141] -141| 234| 234| 234| 234 -04| -04] -124]-297.3

THE &

IRR 74 -26.4% YN 333.67[3AREL

IRR 10£F #NUM! fEHaRE 500| 617.73

CO2ton&H =YX MTEE) 9.26) CDMIX k() | 35.319

CO2tondh1-YARF(104F) 7.85| CDMIXb () | 82.411
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F1)7A2 casel/case8

WM ETE 4,247|ha [case 7 4247 104 7 ]
MAI 10.4|M3/ha/ %

RERINE 9.5|CO2b> /ha/E

fifi& 7|kL/co2ky

HHEARIX 500] KL

COMZEF LRk 150,000/ KL (EHERT)

CDMEZ{EaXbH 50,000|FJL (E=4RYLY BIER)

AYB—LH =Y DU (USD) 1 2 3 4 5 6 7 8 9 10 5%

g 66.73] 66.73] 66.73] 66.73] 66.73] 66.73] 66.73] 33.37] 33.37] 16.68] 550.55

B 350 50 50 125 125 125 125 125 125 125] 537.5[ 690.55

COMZFZE{LIRE = fEg1| 35319049 0 0 0 0 0 0 0 0 o] 35319
EEEP| 11.773016] 11.773] 11.773] 11.773] 11.773] 11.773] 11.773] 11.773] 11.773] 11.773] 117.73

Xyvyla-JO— -330.4 5.0 50| 425| 425]| 425| 425 9.1 91| -7.6]-1400

JES

IRR 74 -12.8% IR EE 467.13[3XRET

IRR 10%F -11.4% tEHRIR 500] 617.73

CO2ton&H =YX MTE) 9.26) CDMIX k(I | 35.319

CO2tondh1-YARF(104F) 7.85| CDMIXb () | 82.411

HEMETE 4,247|ha |case 8 4247 10.4 9 |

MAI 10.4|M3/ha/ %

RERRINE 9.5|CO2b> /ha/EE

fifi& 9|KJL/co2ky

HEMRIR 500|FJL

COMZEFZE{LaRk 150,000|KJL  (EHERT)

CDMEF{LaXb+ 50,000|F)L (B=&YLY  RIIER)

ANIB—)LH =Y DURFE (USD) 1 2 3 4 5 6 7 8 9 10 &3

e 85.80] 85.80] 85.80] 85.80] 85.80] 85.80] 85.80] 42.90] 42.90] 21.45] 707.85

[EFaR 350 50 50 125 125 125 125 125 125 125] 537.5 690.55

COMZFZE{LIRE = fEg1| 35319049 0 0 0 0 0 0 0 0 o] 35319
EEEMP| 11.773016] 11.773] 11.773] 11.773] 11.773] 11.773] 11.773] 11.773] 11.773] 11.773] 117.73

Xyva-JO— —311.3| 240 240| 615] 615] 615| 615] 186] 186] -28] 173

ESE

IRR 74 —1.4%) YNy 600.60[ 3R RET

IRR 10£F 1.3% MR 500| 617.73

CO2ton&H =YX MTEE) 9.26 CDMIX k() | 35319

CO2tondh1-YARF(104F) 7.85| CDMIXbk () | 82.411
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F1)A3 case9d/casell

HEMETE 4,247|ha |case9 4247 15.6 3

MAI 15.6|M3/ha/%E

RERINE 14.3|CO2k> /ha/ 5

fiit& 3{Kk)L/co2b

HHEARIX 500{ KL

CDMEF{LaX+ 150,000|KJL  (EHEET)

CDMEZ{EaXbF 50,000|FJL (E=&YLY . BIER)

~NYE—)LET=Y DI (USD) 1 2 3 4 5 6 7 8 9 10 A%

N 42.90| 4290 4290 4290] 4290 4290] 4290 2145 2145 10.73| 353.93

HEMHIRE 350 50 50 125 12.5 12.5 125 125 12.5 12.5| 537.5| 690.55

CDME LR |EEEMAT| 35.319049 0 0 0 0 0 0 0 0 0| 35.319
2| 11.773016] 11.773] 11.773] 11.773] 11.773] 11.773] 11.773] 11.773] 11.773] 11.773] 117.73

Fyyia-JO— -3542| -189| -189| 186 186| 186 186| -28| -28| -135|-3366

JE

IRR 74 #NUM! FRUR 300.30| 3R ~EH

IRR 104F #DIV/0! IR 500 617.73

CO2ton#H =Y aAR M) 6.17 CDMIXh(FI) | 85.319

CO2tondh =Y 2R M(104E) 5.24 CDMaRK () | 82.411

HEMETE 4,247|ha |case 10 4247 15.6 5

MAI 15.6|M3/ha/ 4

RERRINE 14.3|CO2k> /ha/ £

fifi& 5.0|KJL/CO2k>

RHEMRIR 500|FJL

COMZEFZE LRk 150,000|K)L  (EHERT)

CDMEZ{EaXbH 50,000|F/L (E=&YLY . BIAER)

ANIE—)L 1Y DIRZF (USD) 1 2 3 4 5 6 7 8 9 10 A%

A UR 25 7150 71.50[  71.50] 7150 7150 71.50] 71.50] 35.75] 35.75] 17.88] 589.88

[fEFAZ 350 50 50 125  125[ 125] 125 125 125] 125] 537.5] 690.55

COMZFZE{LIRE EEEI| 35.319049 0 0 0 0 0 0 0 0 o] 35319
EZEHP[ 11.773016] 11.773] 11.773] 11.773] 11.773] 11.773] 11.773] 11.773[ 11.773] 11.773] 117.73

Fyyia-JO— -325.6 9.7 907 4721 472 472 472] 115] 115 -6.4]-100.7

1E&E

IRR 74 -9.8% AN 500.50[ 3R RET

IRR 10£F —7.9£| {EHaRE 500| 617.73

CO2ton®H =YX MTEE) 6.17 CDMIX b (HI) | 35.319

CO2tondh1-YARF(104F) 5.24| CDMIXb () | 82.411
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F1)A3 casell/casel2

HEMETE 4,247|ha |case 11 4247 15.6 7

MAI 15.6|M3/ha/ %

RERINE 14.3|CO2k> /ha/ %

fifi& 7.0|K)L/CO2h

HHEARIX 500] KL

COMZEF LRk 150,000/ KL (EHERT)

CDMEZ{EaXbH 50,000|F/L (E=&YLY BIAEMR)

A= )LEHT=Y DURE (USD) 1 2 3 4 5 6 7 8 9 10 &5

g 100.10] 100.10] 100.10] 100.10] 100.10] 100.10] 100.10] 50.05] 50.05] 25.03| 825.83

[fEfAa R 350 50 50 125 125 125 125 125 125 125] 537.5[ 690.55

COMZFZE{LIRE =g 35.319049 0 0 0 0 0 0 0 0 o] 35319
EEEP| 11.773016] 11.773] 11.773] 11.773] 11.773] 11.773] 11.773] 11.773] 11.773] 11.773] 117.73

Fyyia-JO— —297.0] 383 383| 758 758| 58| 758| 258| 258 0.8] 1353

JES

IRR 7% 6.7% #URZE 700.70| 3R 5t

IRR 10£F 9.4% tEHRIR 500] 617.73

CO2ton&h =YX MTE) 6.17 CDMIX k() | 35.319
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EXECUTIVE SUMMARY

Jaakko Poyry Consulting has estimated the area of the A Luoi District, Thua
Thien-Hué Province in central Vietnam that is suitable for possible intensive
plantations. The area that meets the criteria of the Clean Development Mechanism
(CDM) of the Kyoto Agreement is approximately 4 695 ha (4 416 ha of exotic
acacia species and 276 ha of native species).

Further areas might be available for enrichment planting of degraded natural
forest and various agroforestry systems. The scope of this report is to focus on
intensive plantations.

The 4 695 ha area identified is based upon data provided by the Vietnamese
Authorities and the field investigations of Jaakko Poyry Consulting. The area of
land that could be converted to CDM plantation is located in seven areas of
A Luoi District.

Jaakko P6yry Consulting has also made coarse estimates of the potential mean
annual increments (MAIs) of growth rates for the recommended species Acacia
mangium and Acacia crassicarpa. The growth estimates are based upon field
measurements in A Luoi Valley and experience with these species in similar
conditions elsewhere. A coarse estimate of an MAI of 6m’ha/year of stem
volume over bark is made for the collection of native species that might be used.

These areas and growth rates are summarised as MAI of stem volume over bark in
Table 1-1 below and for MAI total biomass and carbon in Table 1-2 below.

Table 1-1:
Summary of Estimated Net Areas and Potential Growth Rates (stem only) for
Acacia mangium, A. auriculiformis and A crassicarpa’

Region Altitude Bareland Possible stem Est. Net
Range Class volume MAI Area (ha)
(m3ha/year)

B6 River 100-200m 1a 20-21 737
A Shau Valley 600m 1a 12-13 630
HCM Road South 600m 1a 13 455
A Luoi Town 600-700m 1a 13 204
A Sap River 600-700m 1a 13 1493
HCM Road North 600-700m 1a 13 725
Huéng Thy Commune 300-500m 1b 15 172
Acagia spp planting areas 4416

! For calculation method see Section 8
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Table 1-2:

Summary of Potential Growth Rates of Total Biomass

mangium, A. auriculiformis and A. crassicarpa® at age 7 Years

and Carbon for Acacia

Region Altitude Est. Net MAI Total MAI Carbon
Range Area (ha) Biomass (tonnes/ha/year)
(tonnes/ha/year)

B& River 100-200m 737 15.1-14.4 7.5-7.2
A Shau Vailey 600m 630 9.3-8.6 4.7-4.3
HCM Road South 600m 455 9.3 4.7
A Luoi Town 600-700m 204 9.3 4.7
A Sap River 600-700m 1493 9.3 4.7
HCM Road North 600-700m 725 9.3 4.7
Huéng Thy Commune 300-500m 172 10.8 4.7

Results rounded to nearest 0.1 tonnes/ha

Table 1-3:

Summary of Estimated Native Species Areas and Growth Rates of Total Biomass
and Carbon (Cinnamomum cassia, Hopea odorata and Aquilaria spp.) at age 7

years
Region Altitude Est. Net MAI Total MAI Carbon
Range Area (ha) Biomass (tonnes/ha/year)
(tonnes/ha/year)

Bé River 100-200m 46 6.1 3.1
A Shau Valley £00m 39 6.1 3.1
HCM Road South 600m 29 6.1 3.1
A Luoi Town 600-700m 13 6.1 3.1
A Sap River 600-700m 93 6.1 3.1
HCM Road North 600-700m 46 6.1 3.1
Hudéng Thy Commune 300-500m 11 6.1 3.1
Native Species Total 100-700m 276
Area

Results rounded to nearest 0.1 tonnes/ha

2 For calculation method see Section 8
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INTRODUCTION

Nissho Iwai Research Institute (NIRI) seeks to establish a fund for investors
whose countries have ratified the Kyoto Protocol and are interested in offsetting
their CO, emissions. This is to be known as The Green Fund.

NIRI is investigating the potential of the Clean Development Mechanism (CDM)
as a framework for The Green Fund. This mechanism allows a less economically
developed country to benefit from outside investment provided that the
investment meets the criteria set by the CDM Committee.

One of the ways that atmospheric CO, can be sequestered is by forest tree growth.
Forest establishment, within certain rules that have yet to be fully defined, is one
of the allowable mechanisms of clean development.

Jaakko Poyry Consulting has been retained by NIRI to collaborate on feasibility
study work relating to potential forest establishment for The Green Fund in
Vietnam.

Originally the study was to encompass two areas, A Luoi District in Thua Thien
Hué Province and undisclosed Districts in Ha Tinh Province. The current study,
however, is limited to A Luoi District. '

This report presents the findings of Jaakko Poyry Consulting from a two-week
field visit to Vietnam from 7" to 20" September 2002. The visit combined
meetings at Central, Local and District Government levels, meetings with NGOs
and one full week in A Luoi District conducting a preliminary survey of the site.

The report seeks to estimate potential net areas for forestry operations under the
CDM rules and provides recommendations on species choice and feasible growth
rates.
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2.1

2.2

CLEAN DEVELOPMENT MECHANISM (CDM)

History and Current Status of CDM

The clean development mechanism (CDM) is one of a set of flexible mechanisms
available to Annex 1, developed countries who are signatories and ratifiers of the
Kyoto Protocol. The CDM enables these countries to reduce their greenhouse gas
emissions by the necessary average of 5.2%, relative to 1990 levels, during the
first commitment period of the Protocol (2008-2012). Japan is required to reduce
emissions by a total of 8%.

Other mechanisms include:
= Emissions trading
= Joint Implementation projects between developed nations.

The CDM mechanism allows developed nations to achieve part of their emission
reduction targets by private or public sector sponsoring of social, economic and
environmental development related projects in non-Annex 1 countries. These
projects must reduce emissions of, or sequester, atmospheric CO,.

The concept was initiated in 1992 with the original Convention on Climate
Change at the United Nations Conference on Environment and Development
(UNCED). It has been evolving since through the ongoing process of Conference
of Parties (CoP) meetings. The CDM concept started as a mechanism only for
emissions reductions but has expanded to include CO, sequestration through
various measures including forest establishment. This is despite ongoing criticism
from certain quarters.

Concepts and Rules of CDM

The rules for CDM forestry were first put forward at the 6" CoP meeting in July
2001. During the first commitment period spanning 2008-2012 afforestation and
reforestation are the only eligible land uses. Only projects started from 2000
onwards are eligible.

For the purpose of CDM these terms are defined thus:

Afforestation is the conversion of land that has not had a forest cover for at least
50 years to forest through direct human inputs such as planting, seeding or
managed natural regeneration.

Reforestation is the restoration of forest to land that has not had forest cover
since 31 December 1989. This must be done via the same management as
afforestation above.

5
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Forest is land area with canopy cover of >30% made up of trees that will reach a
minimum height of 2 to 5 m when mature. The minimum unit area is 1 hectare
(ha).

At the 7" CoP in Marrakech (2001) a CDM Executive Board was appointed that is

currently reviewing all the rules and regulations. A full revised version is
expected at the 9" CoP meeting in 2003. In the meantime, projects are required to
fall within the following broad framework:

= Only areas not forest (as defined above) as at 31 December 1989 are likely
to be able to be included.

= The net carbon stocks developed by a project have to be secure over a long
period, defined as permanence, and be audited by a third party.

= Any reductions in emissions or mass of carbon sequestered must be in
addition to what would happen over time without the project in piace. This
is the concept of additionality. In order to calculate this additionality a
project must have a defined carbon baseline. A hypothetical example of this
is shown in Figure 2-1 and Table 2-1 below. Note baselines are normally
dynamic.

Figure 2-1:
Graphical Example of the Concept of Additionality in a CDM Project

140.0
= 120.0 /’/_7
Ly
o 100.0
g 80.0 . / The additionality for the carbon credit
2 ////, is the differnce betw een the project
S 600 sequestered carbon and the baseline
2 400 / as if not project had been
£ // impimented.
o 200
}_
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——Baseline carbon mass without projectim plementation

——carbon mass as a result of Projectim plementation
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Table 2-1:

Tabular Example of Hypothetical Mass of Additional Carbon from a CDM Project

Period Baseline Carbon Mass | Sequestered Project Carbon Mass | Additionality
(Year) (Tonnes Carbon/ha)
1 0.4 2.5 2.1
2 0.7 11.4 10.7
3 1.1 28.8 27.7
4 1.6 50.5 48.9
5 2.3 71.0 68.7
6 3.1 87.3 84.2
7 4.0 98.9 95.0
8 4.9 106.7 101.8
9 5.9 111.8 105.8
10 7.0 114.9 108.0
11 8.0 116.9 108.9
12 9.0 118.1 109.1
13 9.9 118.9 108.9
14 10.8 119.3 108.5
15 11.6 119.6 108.0

CDM projects must meet sustainable development objectives defined by the
government of the hosting country.

Projects must contribute to biodiversity conservation and sustainable use of
natural resources.

CDM projects need to have a predefined crediting period.-This is either a
maximum of seven years that can then be renewed twice or one single
period of a maximum of ten years.

CDM projects must have a defined system boundary from which all
potential carbon leakages are addressed.

Currently 2% of the carbon credits earned from a CDM project will go
towards an adaption levy to assist countries most seriously affected by
climate change. A further undefined amount from credit sales will have to
go towards CDM administrative funding.

Many of the details of the international CDM process have yet to be finalised, in
particular, how to deal with a more flexible approach to land use, and

measurement of the sustainable development values of projects.

Of equal importance is that most developing countries do not yet have a legal
framework for the ownership and trading of carbon rights. One notable exception

to this is Costa Rica’.

¥ Source: Gomez-1baiiez.: Costa Rica’s Forests and The Market for Carbon Emission Reduction Credits.

Kennedy School of Government Case Program.
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A LUOI DISTRICT LOCATION DESCRIPTION

Physical Location and Infrastructure

A Luoi District is located in Thua Thien Hué (T-T Hué) Province in Central
Vietnam (see Map 3-1 overleaf). The district lies 60 km southwest of Hué City on
Road No. 49. East of A Luoi is the Laos PDR national border. To the north is
Quang Tri Province and to the west is the Huong Hoa District of T-T Hué.

A Luoi District contains 21 Communes to which the survey party were
theoretically given access to look for suitable CDM planting areas. Prior
indications and information sent to NIRI from DARD implied only 13 Communes
would actually be included.

The District has one tarsealed road coming in from the west linking it to Hué, and
also the sealed Ho Chi Minh Road (HCM Road) running approximately north-
south through the central valley. There are currently extensive roadworks
underway north of A Luoi town to improve the HCM Road. To the southeast a
new arm of the HCM road is being built to avoid having to cross back into Laos.
All villages along the HCM road and the town of A Luoi itself have grid
electricity at 220v 150 hertz and are connected with telephone lines. At the time
of the field inspection neither of the mobile phone networks Vlnaphone or
Mobiphone covered areas of the district.

Outlying hamlets of the 21 Communes of A Luoi District often had mini-hydro
electricity. :
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3.2 Climate

Although A Luoi District lies at latitude 16° north, the climate is strongly
influenced by the elevation. A Luoi town is approximately 600 m above sea level
(masl), resulting in a reduced mean monthly temperature in comparison to coastal
areas. Rainfall is heavily concentrated during the monsoon months of September
to November.

A Luoi weather station data is graphically displayed in Figure 3-1 and Figure 3-2
below. Other charts and data are in Appendix 1.

Figure 3-1:
Maximum, Minimum and Average Daily Temperatures at A Luoi District Weather
Station (1996-2000)

40.0
35.0

0.0 " T T : T " : T ; . r
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—&— Average Air Temperature & Maximum Air Temperature —&— Minimum Air Temperature}

Source: DARD Thua Thien Hué
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Figure 3-2:
Rainfall Data for A Luoi District Weather Station (1996-2000)
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Source: DARD Thua Thien Hué

Annual average rainfall in thé period 1996-2000 was 4 707mm.

33 Topography

A Luoi District is dominated by the A Shau and A Luoi valleys running north -
south, the A Sap valley running from A Luoi Town west into Laos, and the
valleys of the tributaries to the Rao Nho and S6ng B6 rivers to the east, through
which Road 49 is constructed. Photo 3-1 overleaf shows the A Luoi Valley
looking south along the route of the HCM road. This shows the typical structure
of the valley plateau at about 600 mas! and the mountain chains on either side
rising rapidly a further 600 m plus to over 1000 m with rocky outcrops. The
highest peaks are to the south of the A Sap and the east of A Luoi Rivers, reaching
over 1 500 m altitude.

The lowest areas are around the confluence of the B6 River at 100 m.
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Photo 3-1

View South along A Luoi Valley at 600 masl. The hills to the right and left rise to

over 1 100m
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3.5

Soils

All the soils of the District fall into a category known as feralit being derived from
an iron rich granite parent material. The soils vary between ridges, slopes and
valleys in depth. All except the riverine area soils were formed in situ.

While the soils have inherently good fertility status, their depths, humus
components and acidity will have been modified by age, past land use and
exposure to weathering.

Land Use History and Population

Prior to the war with America from 1965-75 the A Luoi Valley had a small semi
nomadic population of what are now termed “ethnic minorities”. These are the hill
tribe people that moved freely in extended family clan groups between Northern
Thailand, Laos and Vietnam’s mountainous areas to the west and north.

The relatively easy access along the A Luoi and A Sap valleys became important
to the North Vietnamese Communist insurgents after the partitioning of the
country as a route to supply the Vietcong in what was then South Vietnam. The
Americans established bases and 3 airstrips in A Shau and A Luoi, but were
unable to hold the area after 1966.

As the fighting got more intense — so did the use of this supply route that became
known as the Ho Chi Minh Trial. In an effort to stem this flow the Americans
conducted intense defoliation spraying between 1965 and 1970 and the area was
routinely carpet bombed up until 1975.

~The use of the defoliant compounds Agents Orange, Blue and White caused wide

spread defoliation that is still the major feature of the landscape today. Additional
long-term effects of the war have been human birth defects from the dioxin
compounds in the defoliants and casualties from mining operations in the
surrounding hills. Figure 2-1 overleaf shows the areas of A Luoi sprayed during
the war.
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Figure 3-4:
Map Image Showing Areas of Intense Defoliation Spraying (1965-1970)

Figure 4.1 -Herbicide spray missions, Aluol Valley; Vet Nam (1965-1870),
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coercion tactics used) to settle the hill tnbe peoples previously reliant on shifting
agriculture and hunting in the forests. This process is known in Vietnam as
“sedentarisation™ and has been carried out through “carrot” measures such as
schools, clinics and infrastructure to improve social welfare, and “sticks” such as
legislation banning new forest clearance for shifting agriculture (1995)°.

There are currently 34 466 people in A Luoi District spread between 5 440

Table 3-1:
Ethnicity of A Luoi District Population.
. Ethnicity Number Proportion
i Kinh (lowland Viethamese) 5149 15%
CaTu 6 993 20%
Pa Co 11 800 35%
Ta Oi 10 404 30%

Source: Summary Information on A Luoi District from DARD, T-T Hué - May 2002.

Government figures indicate an annual population growth rate of 2.9%.

* Project 135 of 1994 gave rise to “sedenterisation”.
3 Source: Chad Ovel, ScanCom Vietnam Pers comm.
¢ Source: Summary Information on A Luoi District from DARD, T-T Hué — May 2002.

54A00505 Nissho Iwai Vietnam CDM Green Fund Study Part 1A Final Draft Chi-4.doc 12



Figure 3-5:
Chart of Potential Population Increase in A Luoi District at Current 2.9% Growth
Rate’ '
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As the population of the District has grown so has pressure on available land
resources. The time periods between cultivation and fallow of agricultural land
have decreased. This prevents the regeneration of a forest cover able to restore
soil fertility. Thus, over time the fertility of the sites declines to such a level that
only grasses and shrubs are able to recolonise them (Bareland Type 1a see Section
4.2). Such vegetation carries a high fire risk and in fact requires the use of fire to
keep it productive at all. These sites have the lowest soil and biomass carbon
levels and are consequently particularly attractive for CDM plantation
establishment. However, they will also have lower tree growth rates than Type 1b
bareland.

There have been some attempts to bring more intensive agricultural practises to A
Luoi. The state corporation Vinacafe has about 500 ha of Arabic coffee plantation
to the west of A Luoi. Numerous aid agencies and non-governmental
organisations (NGOs) have been active in projects to increase subsistence
agriculture productivity through new practices.

I
7 Source: Thua Thien Hué Province 2002 Statistical Year Book.

54A00505 Nissho Iwai Vietnam CDM Green Fund Study Part 1A Final Draft Ch1-4.doc 13



4.1

4.2

CURRENT FORESTRY STATUS

Yietnam Land Tenure and Forest Laws

The systems of land tenure and land allocation are complicated and almost
certainly contain regional differences in practice. Indeed for the purposes of
ensuring any successful and ultimately sustainable land based ventures one must
look beyond the pure legal aspects of land ownership in a given place and also
consider people’s emotive or customary notions of tenure.

Following the reunification of Vietnam the government took over the
management and control of all forestland, making it state property. It then leased
this land back to state enterprises, communes and householders. This is the so-
called “red book” lease arrangement®. Leases on bareland for forest establishment
may be for up to 50 years for production and longer for protection forest.

Bareland, protection forest and special use forest are the three basic categories
into which all forest areas (planted and natural) are allocated. They are defined
below. These categories are for the purpose of land use planning and are not
known to be legal. However there i1s government control over what activities can
happen in some land classes.

The more recent trends towards economic liberalisation have increased the level
of private sector interest in forests. This is being actively encouraged to reach
national goals.

In the past, most forests with commercial value were allocated to a system of
State Forest Enterprises (SFEs). The Department of Forestry of the Ministry of
Agriculture supervised forest operations and provided technical expertise for the
SFEs that focused primarily on commercial timber production, and paid little
attention to long-term sustainable management and regeneration. The A Luoi
Forest Enterprise finished its logging operations in natural forest in 1995. Huéng
Giang FE in A Luoi appears to be continuing logging at a rate of 15 000 m’ per
annum.’

Since this time the A Luoi and other FEs have been encouraged to change their
operations. The A Luoi FE now operates by contracting work to-householders and
communes for the establishment of production and protection forests through
reforestation of bareland.

Land Type Definition

For estimates of total biomass and carbon masses for these land classes see
Appendix 6. '

8 Source www.forestandcommunities.org
® Source DARD May 2002.
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4.2.1 Bareland

The classification of bareland is used by the Vietnamese Government for areas
that no longer have their intact natural forest cover and are not under some form
of economic use. The bareland description covers areas ranging from Imperata
cylindrica or Kunai grassland, that has been and continues to be subject to
repeated fires and some limited grazing, through to natural forests that have lost
their inherent canopy structure. The Vietnamese Forest Sector Land Classification
System categorises these “barelands” as Types 1a through to 1c.

For the purposes of this study Types la and possibly some of 1b are of most

Aacd oo asre o Tascraa i aos ae o 1.

interest as they have the lowest biomass and soil carbon levels as a baseline (see
earlier definition of baseline and additionality concepts).

Photo 4-1:

Example of Bareland Type 1a in A Luoi Valiley.
This picture clearly shows t ai

fire..
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Photo 4-2:
Further Exampie of Bareland Type 1a. View south into the A Shau airfield site.
Grasses and shrubs to 2m height dominate.

Photo 4-3:
Bareland Type 1b. This is a regenerating shifting agriculture site in Hong Thy
Commune. These sites are characterised by the natural banana Musa acuminata.
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Photo 4-4:
Bareland Type 1c. This is natural forest degraded by logging or agriculture.
Although the canopy structure is disturbed it will regenerate.

4.2.2 Production Forest

Production forest is either natural forest that may be logged, or planted forest that
may be clearfelled. For example, the Quyon Nyon Forest Products Limited
(QFPL) Eucalyptus camaldulensis and Acacia spp plantations are production
forests. In A Luoi District there are no natural forest areas designated for
production, as this ceased in 1995. The planted production forests are limited to
those adjacent to the Ho Chi Minh Road running south from A Luoi town to A
Shau under the management of A Luoi FE and DARD (see Section 5.1.4).

4

4.2.3 Protection Forest

Protection forests are natural forests that may be harvested for non-timber forest
products (NTFPs) and planted forests that may be harvested for NTFPs and round
logs but not on a clearfell”® system. All A Luoi District natural forest that has not
been degraded to the extent of a bareland classification is now classed as
protection forest. The primary role of this forest class is for watershed protection.

'A clearfell system involves the cutting down of all the trees in a given area as opposed to a subset of the total
number of trees.

«
N
cL
C

[¢]

—
~I



4.2.4

4.3

4.3.1

Photo 4-5:
Example of Protection Natural Forest in Northern Part of A Luoi District. This area
havdava $m $ha AMAacila 1aritl hames Niam Cranin tllan CAavant i Ba o e H T ey

NUITUTTIO WV LIC NUIT W WII.II l'IIUIIH IJICII OPCUIGI Vov I"UICDL lll I'IIUIIH UIUII Ulblllbl
WWF (Indochina) is actively pursuing its inclusion within one area.

Special Use Forest

Forests classified as special use may not have any form of harvesting or hunting
carried out within them. Examples are the National Reserves of Bach Ma and
Phong Dien in T-T Hué Province. These are areas of international importance for
their biodiversity and species refuge roles.

National Forestry Initiatives

State Forest Management Structure

Vietnamese Government forestry initiatives have included long-term plans setting
ambitious targets aimed at slowing the rate of forest degradation. These plans
have been implemented at the national level by the Ministry of Agriculture and
Rural Development (MARD) and regionally through each Provincial Department
for Agriculture and Rural Development (DARD). The Government budget for
expansions then gets channelled through specific District Forest Enterprises that
manage the planting and maintenance. For some special areas that need speedier
progress of protection forests i.e. key river catchment areas, special Management
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Boards are created. An example of the latter is the Bo River Afforestation Project,
partly funded by the Japanese Bank for International Cooperation (JBIC), on the
A Luoi and Huéng Dien borders.

MARD also controls its own technical forestry advisory body Forest Inventory
and Plannineg Institute (FIPD

{I2A%s X adlaziziaz 3= msuatute \& 41 i),

When a new project is initiated either by a private company or by a donor agency
a management board is set up to oversee the executive functions. Depending on
the size of the project and where it operates these management boards are at the
District, Provincial or National level. For example, a new forestry project wishing
to establish forest over more than one Province would have a management board
at the national, MARD level. A project with areas of forest in different Districts of
T-T Hué Province would have a board at the T-T Hué DARD level (Provincial)

1141 Dottt vz lnxra N ot adrraan d  exetele

and one in A Luoi District would have a board structured with the A Luoi
Enterprise only. It appears that boards at all levels need representatlon from
People’s Committee members of the relevant areas.

Figure 4-1 below gives a simplified version of the State Forestry Organisation
structure. In addition to FIPI, MARD also controls the Forestry Colleges and the
State Corporations such as VINAFOR for production forestry and VINACAFE
for coffee production.

Figure 4-1:

Simplified State Forestry Department Organlsatlonal Structure
Political Level
National Ministry of Agriculture and Rural Development

MARD-

Regional
District
Commune ommune’s People’s Committee.
4.3.2 Large Scale Forest Action Plans

Two national programmes have dictated Vietnamese forest policy since the early
1990s. Both are heavily influenced by multilateral plans such as the FAO Tropical
Forestry Action Plan (TFAP) from the late 1980s and early 1990s.

The first attempt to involve communes, households and other organisations in
forest management and new forest establishment was the 327 programme that ran
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from 1993-1998. From 1998 programme 661 has operated. This aims to establish
five million hectares of new forest by reforestation and some afforestation from
1998 to 2010. The average estimated expansion of programme 661 areas is given
in Table 4-1 below. :

Table 4-1:

Proposed Annual Expansion Rates Under Program 661
Forest Type Annual Expansion Rate Actual Rate
Special Use & Protection 100 000 ha 75 000
Production 300 000 ha 100 000

Source: MARD 9™ September 2002 meeting.

Following decision Number 01/CP 1995 from the time of programme 327, State
Forest Enterprises (SFEs) are able to allocate land on contract to farmers and
householders for 50 years on the basis that the first rotation’s wood is the farmers
or householders and thereafter they share the sales''. SFE invests capital, services,
seedlings, fertiliser and technical assistance. It then purchases the products for
distribution to processing. The profits are shared on a percentage basis. Leases for
protection forest use may be longer than 50 years.

If the land is already held under lease by the farmer or householder the SFE can
enter into joint ventures, with the SFE providing capital, techmcal services and
markets.

Of the five million hectares planned under program 661, three million hectares
will be production forest. This implies that it will largely be located on the easier
topography nearer the coast.

When the local FE sponsors protection or production forest establishment on
commune/householder land, it uses the following set payments:

Table 4-2:
Table of Payments Made by Forest Enterprises to Commune/Householders under
Program 661

Operation Rate/ha Rate Details
VND™ USD
Land Prep 1.8 million 120 Preparing the iand for planting
Planting 1.8 million 120 1600 sph'®
2 800 000 53 FE check stocking
3 800 000 53 FE check stocking
4 800 000 53 FE check stocking
5 50 000 3.33 FE check stocking
6 50 000 3.33 FE check stocking
7 50 000 3.33 FE check stocking
8 50 000 3.33 FE check stocking
9+ Harvest 60% revenue to villager
and 40% to FE

' A 60:40 ration revenue share was mentioned in meetings with MARD, Hanoi.
12 Vietnam Dong (VND) approximately 15 000 VND = 1 USD
13 Stocking rate , stems per ha (SPH)
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A LUOI FOREST AND CURRENT LAND USE DESCRIPTIONS

A Luoi District forestry activity is currently controlled by DARD, Hué. Within
A Luoi District there are two forest enterprises, A Luoi Enterprise and Huéng
Giang Enterprise. Furthermore, the B6 River Protection Forest Management
Board operates in both A Luoi and the adjacent District.

All these "operators are currently involved with reforestation activities of
protection and production forest. There is no large-scale timber management of
the remaining natural forests'.

Current Land Use

The current land usage of A Luoi District is shown in the two following maps that
divide the area into north — south ( Map 5-1 and Map 5-2 respectively).

The maps represent the current situation as interpreted by Jaakko Poyry
Consulting from a combination of previous reports (Hatfield 1995-8), FIP/DARD
2002? and the limited field investigation allowed within the time spent in A Luoi
District in September 2002. Land use, particularly agriculture, is fluid and this
report only attempts to estimate areas as of September 2002. The maps also
include the disputed area of Huéng Thy Commune.

Differing land uses have differing baseline carbon stocks and potential growth
rates. Estimates of these taken from various cited literature sources are given in
Appendix 6.

! At the time of the visit in September 2002 the A Luoi District was involved with some salvage logging from
the trace of the new HCM Road. The status of the Houng Gaing FE is not clear.

2 This DARD
Luoi District.

report was submitted to NIRI in May 2002 and represents only 13 out of the 21 Communes in A
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For the purposes of this study current land use was split into the following

categories:
Table 5-1:
Area Statement For A Luoi District derived from GIS Interpretation of FIP! 2002 Data
Area
-ha-
Estimated gross area of A Luoi District 122 902
Current Land Use
Estimated area of Intact Natural Forest (see Section 5.1.1) 70700
Estimated area of Planted Forest from 326 & 661 Programs, etc. (see
section 5.1.4) 1942
Intensive Agricultural Land (see section 5.1.2) 4378
A Luoi Town (see Section 5.1.5) 469
Villages 134
Rocks/Cliffs, etc (see Section 5.1.3) 722
Potential "Bareland” 44 557
(Bareland Classes 1c, 1b, 1a and land under subsistence agriculture)
Of which Plantable land mapped type 1a (see Section 6) 5523
Potential CDM plantation net area at 15% gross : net reduction® 4 695
Of which 4 416 ha estimated for Acacia spp. & 276 for native species.

Notes: Gross area of A Luoi District includes area of Hong Thy Commune currently disputed.
Estimated Gross area comes from 2002 Statistical Year Book. Other areas are derived from GIS.
All figures are round to the nearest hectare.

5.1.1 Intact Natural Forest

This is the remnant natural forest of A Luoi District that has a canopy structure of
>30% coverage by area. These areas are taken from the FIPI map provided to the
consultant and NIRI in September 2002 and checked with field measurements and
observations. This land use is estimated at 70 700 ha gross*. In A Luoi Distiict all
intact natural forest is classed as Protection Forest (see Section 4.2.3).

5.1.2 Agricultural Land

Agricultural land is divided for simplicity into coffee (VINACAFE), paddy rice
and hill rice/cropping. Hill rice/cropping might also include cassava, maize, and
sweet potato amongst other crops. These areas are taken from field measurements
and observations. The approximate extent of these different areas is shown in
Table 5-2. For the purposes of this study the agricultural land class does NOT
include the shifting and subsistence agriculture.

? Gross : net reduction factor to allow for stream, rivers, roads, internal fire breaks, small swamps, rocks and
other factors preventing local scale planting including river/stream buffers. 20% figure taken from experience in

2e1 2ali0lo PR VRS AU oAl plalllilly INCIVCHE RVEL/SULALI DRLICIS, 207 11gUIC 1axkChl 1I0N1 CXpene

New Zealand Solomon Islands, Papua New Guinea and Indonesia.
* Gross means that areas lost to roads, rivers, streams, etc have not been deducted.
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Table 5-2:
Agricultural Land Use Types

Land Use Estimated Area
~ha-
Coffee {Vinacafe) 722
Hill Rice/Cropping 2795
Paddy Rice 861
513 Rocks

There is an estimated area of 722 ha of cliff face and protruding rocks.

514 Forest Planted Under State Programmes

Areas of planted forest of various species (Table 5-3) have been established as
householder woodlots or larger areas under 327 or 661 programmes. Their
location has been taken from the 2002 FIPI map and checked with field

measurements and observations.

The estimated area from the FIPI map is considerably more than in the DARD
description of May 2002. The previously defined project site of 13 communes

does not include all the planted areas.

Table 5-3:
Areas Planted by Species Under State Programmes
Area
Species -ha-
Eucalyptus camaldulensis &
Eualyptus spp. 35
Pinus spp 713
Acacia spp 718
Cinnamomum cassia 410
Cryptocarya spp 7
Litsea spp 59
Total 1942

fage

54A00505 Nissho Iwai Vietnam CDM Green Fund Study Part 1A Final Draft Ch5-9.doc

25




9 ) 20p°6-GUO YeIQ [euld V1 Wed Apnis pund usaln NGO WeLIBIA [em| OYSSIN S0S00VHS

wshay aruag

| edueony

. cEssnptgeany
B|FuareRso srdteong
T ks Rs00pi L
BIESRD WHCARUN,

R R
Shlgizaierd 1$a.04

b 2] | dmies]

P agegiey [T
fitjgerd ¥ 201 pure 143N
Bos Spped 1%

_u,...m.mmn_m-..o.u_.m_ w2
8000 B

Famg pr e
B5q) puR pis 1N
o T
E-C ]
uniLenty 8

(NS 0] K00 INIH AABH e e e
FRON D 10 WefRnieung
#pny Bujsey

| EROGUH O] i ryan
Chptnt IS T Y reveve

Bampad RASMId

10LISI 10N ¥ Ul suollejue]d 159104 m::m_xu.*o uoneso- jo depy
:g-G depy



The areas planted are in two distinct localities:

Lowland Areas

The lowland areas lie from the confluence of the BO and Rao Rivers, and the
valley leading up to the A Luoi main plateau. These are planted with Acacia
mangium, A. auriculiformis, and the A. mangium x A. auriculiformis hybrid.

" These areas have been planted under the B6 River and Hu6ng River management
boards. Both are continuing establishment under the 661 programme and are
receiving aid from JBIC. Early plantings are now up to 7 years old.

These areas were established at up to 1 650 stems per ha and are all managed as
protection forest. On the steeper slopes they are contour planted in 8m wide strips
in between 3m wide portions of retained vegetation. This is intended to prevent
excessive overland water flow (Photo 5-1).

These plantings range in altitude from 100 to 450 masl and are on the hilly feralit
soils. The B6 River Management Board aims to establish 2 000 ha during 2003-9,
though not all in A Luoi District. There is a small nursery located at the base of
the valley specialising in A. mangium production from seed.

The silvicultural management aims to start a thinning process from ages 5 - 8 to
gradually allow in greater amounts of light to encourage natural regeneration of
more shade tolerant natural species. The exact time of thinning will depend on the

-rate of growth of the planted trees. The faster the stand of trees grow, the earlier
the tree crowns will form a closed canopy and prevent the further regeneration of
natural, indigenous species below. If it is the intention of the manager to
encourage these indigenous species and also to prevent mortality and growth
stagnation in the planted species then the timing of the thinning operation is very
important. Management tools such as ensuring viable inoculation with the root
nodule forming bacteria Rhizobium spp., timely weeding and cost effective use of
fertilisers will help speed growth (greater MAI) and bring forward in time the
need to thin.
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Photo 5-1:
Example of Contour Planting in the Bo River Management Board Area

Higher Altitude Plantations & Nursery

Higher altitude plantations, located at 500 — 600 masl and above in the plateau of
the A Luoi Valley, have been established since 1986/7 from the HCM road
junction with Road 49 south towards A Shau (Map 5-3). The dominant species
here are the pines Pinus keysia and P. merkusii interspersed with the multi
purpose species Cinammomum cassia. There are some examples of native species
in trial and a few small blocks of eucalypts that are not favoured as a planting
species. -

The pines are currently suffering from root rot and are not favoured for new
planting, being slower growing and of limited local use. It was noted though that
some Pinus caribaea was being prepared at the A Luoi FE nursery.

There were two older stands of A. mangium on the old US A Shau airbase on
which plots were established. To the north of A Luoi town are the new areas of A
Luoi FE plantation of A. mangium. A Luoi FE is currently establishing 200 ha per
year from project 661.

Further to the plantations there were two nursery areas, one at the A Luoi FE
station containing a few thousand seedlings of the natives Hopea odorata and
Agquilaria crassna. The main nursery was located 3 km southwest of the FE
station and contained several million A. mangium seedlings ready for this years
planting and beating-up’ programme.

3 Beating-up is the practice of replacing dead trees in an established plantation. A Luoi FE do this during the first
and second years after establishment to regain a total stocking at a minimum of 80% of target 1 650 sph.
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5.1.5

5.1.6

South of the nursey is an A. mangium shoot garden 1.2 ha in size planted at Im x
Im spacing (10 000 sph). On an annual cutting cycle if sufficient fertiliser and
management is applied this should be capable of producing 480 000 cuttings a
year. Given industry standard nursery strike rates® this should give 432 000
plantable seedlings.
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the clones selected (nor for the seed stock in the nursery). Jaakko P&yry
Consulting suspects all are collections from land races in the Hii Van area.
Further information on the importance of provenance selection is in Section 7.

o

Further photographs of the nursery areas and plantations are in Appendix 3

A Luoi Town and Villages

This definition covers areas now developed as part of A Luoi Town or Commune

Villages. These areas are estimated from field measurements and observations.

Potential “Bareland” and CDM Plantable Area

The current estimated gross area of A Luoi District, less the land use areas as
assessed by Jaakko P6yry Consulting, indicate some 44 557 ha has no defined use

and would be currently defined as “bareland” of one of the types mentioned
before or under subsistence/shifting agriculture.

Measurements with GPS and interpretation of digital photographs taken in the
field suggest that some 5 523 ha gross of this 44 557 ha may be available for
CDM plantation establishment. This area would fall within the CDM constraints
and not include the bareland Types 1a and some more densely vegetated parts of
class 1b (as defined in I7-! ZRILAR DN D ¥ A, ) that would have a high
baseline carbon level. Further discussion of these suitable areas is in Section 6.
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carbon sequestration under CDM rules. This would be either through line or
enrichment planting or active management of natural regeneration. It is almost
certain, however, that these actions would not attract the additional MAI of
volume and biomass that NIRI would require. A natural forest regenerating with
some silvicultural input might grow at stem volume MAIs of 2-5 m*/ha/year and,
with a combination of natural regeneration and line enrichment planting at 10-20
metres between lines, the stem volume MAIs might reach 8-10 m’/ha/year.

More details on similar vegetation types elsewhere are in Appendix 6.

Some areas currently under subsistence agriculture could also have a CO,
sequestering role as part of CDM compatible agroforestry systems. It is beyond
the scope of this study to cover these in depth. It is important to note that such

§ Strike rate is the percentage of cuttings that develop into plantable rametes after setting.
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areas would also have to comply with the CDM criteria regarding their date of
conversion from natural forest.

During the fieldwork the consultants were unable to travel freely in Xa Nahm
Commune due to its proximity to the Laos border, and were also unable to take
photographs. Furthermore, Jaakko PSyry Consulting members were not able to
travel to the southeast areas of potential bareland near the new HCM road works.
Due to time constraints the B6 River remaining bareland areas were not seen first
hand. The assumption that this area is plantable comes from DARD sources.

54A00505 Nissho lwai Vietnam CDM Green Fund Study Part 1A Final Draft Ch5-9.doc 30



6.1

6.2

6.2.1

S4A00505 Ni

AREAS SUITABLE FOR CDM REFORESTATION

CDM Constraints at the A Luoi Local Level

Removing land from agricultural use where it would result in people clearing new
.land for agriculture would be classified as leakage.

Areas Available — Gross/Net Adjustment

The area figures given in the following text are estimates only and would need
verification by actual survey prior to planting. “Gross” areas are those where
losses have not yet been deducted for areas of rock, swamp, rivers, river buffers,
roads, fire breaks, tracks etc.

For the planning purposes of this report it should be assumed that 80% of this
gross area can be planted with exotics (i.e. Acacia spp.) and a further 5% of each
region should be planted directly with native species. The native species have a
much greater conservation value and should if possible be used as buffers along
watercourses and any swamps. This gives a net:gross ratio of 85%.

During the course of the survey no areas of the Type la bareland suitable for
CDM plantation was indicated to have particular cultural, biological or social
significance that would mean that it had to be excluded from any project.

In-depth social and environmental impact assessment was beyond the scope of
this project and would need to be undertaken at a later stage.

The history of the area indicates that great care would be required to avoid injuries
from unexploded ordnance. Furthermore, during the course of any plantation
development any significant war remains that were found would have to be
reported to relevant authorities.

Hong Thy Commune

Table 6-1:

Plantable Areas of Hong Thy Commune
Gross Area 215 ha
5% planted to natives 11 ha
80% planted to exotics 172 ha
Net plantable area 85% 183 ha

The Hong Thy Commune has an estimated net plantable area of only 183 ha
(215 ha gross) of potential CDM plantation land, all ex-garden sites. There are no
areas of Imperata cylindrica or other grasses. While the FIPI maps show a much
greater area, this is largely Type lc bareland with high baseline carbon levels.
Further CDM management over and above the estimated 215 ha would have to
come from lower productivity line or enrichment planting. However, the
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combination of better soils and lower altitude, at between 300-600 masl, make this
one of the more productive areas.

Notably, the People’s Committee, DARD and A Luoi FE all presupposed this to
be an area of A Luoi District in T-T Hué Province despite stating that there was a
dispute over this. Maps show this area as being in Quang Tri Province. During the
fieldwork Jaakko Poyry Consulting made the assumption that is would be
included in the survey as, on paper, this Commune contained one of the larger
areas classed as bareland. This decision was based on the supposition that if it
were suitable for planting then arrangements could be made with DARD Quang
Tri. ‘
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Photo 6-1:

Photo of Bareland Type 1b in Huéng Thy Commune that may be suitable for CDM
Reforestation

6.2.2 HCM Road North (Huéng Bac, Huéng Trimg and Huong Van Communes)

Table 6-2:

Plantable Areas of HCM Road North _
Gross Area 907 ha
5% planted to natives - 45 ha
80% planted to exotics 725 ha
Net plantable area 85% 770 ha

Jaakko Poyry Consulting’s calculations indicate 770 ha net (907 ha gross) are
available for CDM plantations within this area, made up of smaller blocks
interspersed with agricultural land. The existing vegetation on these sites is
dominated by I Cylindrica and other grasses, and has been repeatedly burnt.
Photo 3-1, Photo 4-1 and Photo 6-2 show this area and the typical current
vegetation type.

A Luoi FE sponsored planting is currently progressing in this area.
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Photo 6-2:
Photo of A Luoi Valley North near HCM Road

6.2.3 A Luoi Town (Thua Thien A Luoi, A Ngo and Huéng Quang Communes)

Table 6-3:

Plantable Areas of A Luoi Town
Gross Area 255 ha
5% planted to natives 13 ha
80% planted to exotics 204 ha
Net plantable area 85% 217 ha

In and around the town of A Luoi, between existing gardens and the intact natural
forest, there are about 217 ha net (255 ha gross) of available land that was once
used for agriculture. A. further estimated 59.5 ha (70 ha gross) is located on
grassland sites along road 49 heading east (included in above figures). Additional
area may be available through enrichment planting of the barelands Type 1b and
Ic. Photo 5-1 gives an example of this location.
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6.2.4 A Sap River Valley (Xa Nhan Commune)

Table 6-4:

Plantable Areas of A Sap Valley
Gross Area 1867 ha
5% planted to natives 93 ha
80% planted to exotics . 1493 ha
Net plantable area 85% 1586 ha

According to the FIPI maps this area zone contains the lar potential CDM
plantation area. Unfortunately Jaakko P6yry Consulting’s representative was not
able to gain access to the middle of the area and could not take any photographs
due to the proximity of the Laos border. However, the area appeared to be mostly
grassland to approximately 700 masl. Thus it is estimated that there is 1 586 ha

net (1 867 ha gross) within the valley.

e est notential CDM
’S
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6.2.5 Bo River Catchment (Huéng Ha Commune)

Table 6-5:

Plantable Areas of B6 River Catchment
Gross Area 922 ha
5% planted to natives 46 ha
80% planted to exotics 737 ha
Net plantable area 85% 783 ha

It is estimated from DARD sources that there is a further 783 ha net (922 ha
gross) of Type 1a bareland in and around the existing protection forest. Further
areas of bareland of unknown type continue south in the Rao River Valley
towards the A Shau Valley. During the field visit the consultant was not able to
access this area and inquiries into the vegetation there were inconclusive.
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6.2.6 HCM Road South (Huéng Phong Commune and A Luoi FE Land)

Table 6-6:

Plantable Areas of HCM Road South
Gross Area 569 ha
5% planted to natives 29 ha
80% planted to exotics 455 ha
Net plantable area 85% 484 ha

There are an estimated 484 h

oss) of infilling of

a
the HCM road heading south to A Shau. The existing vegetation is
1a as shown in Photo 6-3.

AR

o
g
3
o
~3
3
o

DARD has also offered some of the older pine areas (estimated at 713 ha) for

- harvesting and restocking under the CDM project’. This would increase the net
area of the project, but would have to be classed as either a carbon leakage or a
constraint on the baseline.

7 Offer made by Mr Hy, DARD T-T Hué in conversation 16 September 2002.
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Photo 6-3:

Photo of Plantable Areas Across the A Shau River from The HCM Road heading

South

6.2.7 A Shau Valley (Dong Son and A Dot Communes)

Table 6-7:

Plantable Areas of HCM Road South
Gross Area 788 ha
5% planted to natives 39 ha
80% planted to exotics 630 ha
Net plantable area 85% 669 ha

- There is an estimated 669 ha net (788 ha gross) of land that can be planted within
the area of the old US airbase in A Shau Valley. Much of this land is currently
grass and shrub (see Photo 6-3) and due to dioxin contamination has very limited

use for agriculture.

The intense activity on the site in the past has led to ground compaction that,

along with a high water table, will impede tree root formation. It would be
strongly advised to clear the whole site of old ordnance before starting any

forestry work. This could be combined with a deep rip or plough to ameliorate the

compaction.
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6.2.8

Photo 6-4:
View South and East Over the A Shau Valley Plantable Areas

Other_Potentiél Areas

- Other potential CDM plantation areas almost certainly exist within A Luoi

District but were not available for the consultant to view at the time of the field
visit, particularly in the southeast. It would be recommended to view the area
from the air either with a light aeroplane or helicopter. Other available
information sources do not provide adequate resolution to differentiate between
bareland types with sufficient accuracy — for example to d1st1ngulsh a grass/scrub
mix from a young Cinnamomum cassia plantation.

Further areas could be planted by inﬁlling between existing agriculture. However,
such areas can only be readily calculated once a project is underway, and
difficulties in controlling leakage would be expected.

Apart from the prospects of natural forest management and enrichment planting of
bareland types 1b and 1c, a further option might include various agroforestry
systems within the mixed cropping matrix.

Agroforestry is a known component of experimental CDM projects elsewhere in
the world. Though it lies beyond the scope of this study to cover the topic of
agroforestry in any detail, it is noted that agroforestry systems could possibly
enable large areas of land currently under food production to have a CO,
sequestering role. These areas are currently outside the area estimations of
plantation made in this report. It would also be more difficult to control both
leakage and CO, fixation rates from agroforestry.
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A successful project will certainly contain a mix of land/forest management
systems and must remain mindful of the end use of the forest after the
commitment period so as to take into account the preferences of local people.

Whilst discussing incomes with local householders it became apparent that the
potential cash flow from 661 programme planting over the project period of 8
years is some threefold better than an income from agriculture alone, even when
discounted at 15%. However, this does not mean that householders will
necessarily convert agricultural land to CDM forest and great caution is advised in
making any assumptions in this regard. Most of the hill rice is for subsistence use
by the householders and loss of land to forestry will be perceived as putting their
livelihoods in strategic danger. There may also be complications with perceptions
of land tenure and rights for forestland. Furthermore, under existing CDM
regulations, if a householder converted agricultural land to planted forest and then
cleared more land for agriculture this additional clearing would be class as
leakage.
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7.1

SPECIES CHOICE

Species Choice by Area

The choice of species for a given site should be a function of three factors as
shown in Figure 7-1 below.

Figure 7-1:
Conceptual Diagram of Species Choice

Growth rate for
carbon
sequestration.

Local utilisation
potential

Species
. Decision

Local management
knowledge

W

Growth Rate. The species of choice ideally needs to be able to sequester
carbon at the desired rate. Wood density is also an important factor here.
Local Utilisation Potential. The chosen species needs to fulfil
requirements other than pure carbon sequestration. After the abatement
period it needs to continue to have a protection or production function,
otherwise its use to local inhabitants will be negligible or may even be
seen as problematic. The status of the carbon locked in the plantations
after the abatement period is not clear.
Local Management Knowledge. It is desirable that any species choice is
already known to be a good performer within the locality where it is to be
planted. Local skills in nursery propagation, mitigation of pests and
diseases and silviculture are all an advantage, especially in a project that
does not propose intensive management oversight.

Ja
co



7.2

The potential growth rates (MAI m’/ha/year) of certain plantation species under
intensive management for timber production are shown in Appendix 4.

Species Choice by Area

It would be best to deal with as few different species as possible given the
relatively small area of plantation to be established, the speed at which areas need
to be developed and simplicity of maintenance management. There are however
significant differences in altitude and soil condition between the different areas

that will reanire carefull nrovenance-c
LAACALL YY 111 lv\iullv el WwALEL kl‘v ¥ Wiilliliww O

At present Jaakko Poyry Consulting would recommend the use of the exotics
Acacia mangium, with additional A. auriculiformis, A. auriculiformis x mangium
hybrid and A. crassicarpa trial plantings in all areas.

All the above exotic species have superior performance in competition with
Imperata cylindrica and other grass species and, in spite of the fact that they are
fast growing species, they have reasonably high densities (400 kg/m’ and above).

It is important to trial various provenances of these acacia species in order to
maximize potential growth rates and densities.

In addition to these exotic acacias, where native species are required (see Section
6-2) it is recommended that trial work continue with the promising indigenous
species Cinnamomum cassia, Hopea odorata and Aquilaria crassna. Indigenous
species, despite their slower growth rates, have a role to play for planting near
watercourses to satisfy environmental concerns and for potential enrichment and
line planting if they are shade tolerant. All the acacias mentioned above are too
demanding of light to stand any shade when young.

A. mangium should be planted operationally if the project needs to start quickly,
as all systems are already in place. The biggest silvicultural problem will be early
maintenance of stands to prevent their suppression and death from grass
competition. Trials will show results of species and provenance interaction with
weed competition after one year, allowing rapid management utilization of results.

If the growth rates for the chosen species are to be maximised it is very important
to choose the correct provenance® of genetic material for planting. This will
initially require careful consultation with seed providers, and expert opinion as to
the locality for planting and the existing geographic range of the species and its
seed sources’. This would be followed by experimental trial work involving the
most promising provenances recommended.

& Provenance {or geographic source or geographic race denotes the original geographic area from which seed or
other propagules are obtained. '
? Seed source is the exact origin ie. Place from where the seed comes.
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POTENTIAL GROWTH RATES

Before looking more closely at the growth rates found in the plantation areas in
A Luoi Valley and making assumptions and predictions on what might be possible
it is important to define terms.:

Projects sequestering CO, ultimately rely upon the mass of carbon held in the
vegetation and soil within the system boundaries. See Figure 8-1 below. This
carbon would normally be expressed as tonnes per hectare (t/ha or tonnes/ha).

It is beyond the scope of this study to estimate the carbon components of either
the soil, necromass (forest floor litter) or species other than those planted.

The mass of carbon in the vegetation is directly related to the amount of total
biomass — again expressed as tonnes/ha. Total biomass is the total mass of living
vegetation present. As a general rule for planning purposes one may assume that
1 tonne of biomass represents 0.5 tonnes of carbon™.

Equation 1:
Relationship Between Total Biomass and Total Carbon

Mass of Carbon In Vegetation = TOTAL BIOMASS * 0.5

The scope of this Report is to estimate the biomass of plantation trees established
under a CDM plantation. Thus, hereafter the total biomass shall refer to the total
biomass of these trees ONLY. The definition will NOT include other non-planted
vegetation that might be present'’.

1% Reference from Climate Change Position Paper. Jaakko Poyry Group. (2000) .
' Other vegetation will be tree, shrub and herbaceous species that have seeded themselves within the planted

forest.
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Total Biomass in this Report is therefore the sum of the biomasses of:
1. stem
2. bark
3. branches
4. leaves
5. roots

For the planted trees. Stem, bark, branches and leaves on their own without the
roots are the Above Ground Biomass.

There are two ways to calculate the biomass of a stand of trees.

1. Direct Allometric Equations. A few tree species have had equations derived
for them in certain locations that allow direct estimation of some component
of the total biomass to be calculated from measured parameters (normally
diameter at breast height — DBH)"2.

2. Indirect Density Methods. It far more common to find allometric equations
that derive estimates of stem volume either under or over bark. These can be
used and the volume figures converted to total biomass using multipliers. ’

For consistency the second method is used in this Report.

It is also commonplace to express the rate of tree or vegetation growth as being
the Mean Annual Increment (MAI) expressed as units per hectare per year.

The rate of change of any of the parameters mentioned above can be expressed as
MALISs, be it MAI of carbon sequestered in tonnes/ha/year, MAI Total Biomass in
tonnes/ha/year or MAI stem volume m’/ha/year. '

The series of calculations are shown below in Figure 8-2.

12 For example the equations in: Lim (1988). Reference in Acacia Mangium — Growing and Utilisation. ACIAR
Publications.
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8.1

Figure 8-2:
Schematic Example of Total Biomass and Carbon Calculation

Stem Biomass (tonnes/ha)
stem biomass = stem volume (m /ha over bark) x Density

Total Above Ground Biomass (tonnes/ha)
Total Above Ground Biomass = Stem Biomass x 1.33

v

Total Biomass (tonnes/ha)
Total Biomass = Total Above Ground Biomass x 1.20

v

Total Carbon (tonnes/ha)
Total Carbon = Total Biomass x 0.50

Notes:

1. Density used is 450K g/m? for Acacia species (from Acacia mangium — Growing and Utilisation. ACIAR Publications.

Density For Pinus Keysia this is 540Kg/m® and Cinnamomum cassia 430Kg/m>, both taken from FAC Forestry Paper
134).

2. The 1.33 multiplier for Total Biomass come from Lim (1988) Studies on Acacia mangium in Kemasul Forest,
Malaysia. 1. Biomass and Productivity. J. Tropical Ecology 4:293-302. The 1.20 multiplier for Total Biomass comes
from Position Paper on Climate Change. Jaakko Poyry Group 2000.

3. Conversion factor of 0.5 for biomass to. carbon taken from Climate Change Position Paper. Jaakko Poyry Group
(2000) and other sources.

4. The density of the native species (0.64) comes from FAQ Forestry Paper 134

Actual Growth Rate of Measured Plots

Jaakko Poyry Consulting, DARD and A Luoi FE employees measured 9 plots in
A Luoi District over the course of two days. Details of the plots are in Appendix 2.

The plantations of A Luoi District are not widespread. The lowland areas have
Acacia mangium, A. auriculiformis and A mangium x A auriculiformis hybrids.
The higher altitude stands are mostly of Pinus keysia, Pinus merkusii and
Cinammomum cassia.

New plantation expansion currently planned in A Luoi will be with the
aforementioned acacias and Cinnamomum cassia.

There were no higher altitude acacia stands apart from the two trial stands in the
A Shau Valley area sampled with plots 1 and 2. Thus the age range for sampling

fi11 +h
the acacias is very limited and it is impossible to produce a meaningful growth

curve from the collected data.

In the tables and figures below MAI means standing volume of tree stem
including bark, divided by age.
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Table 8-1:

Table of Standing Volumes, Total Biomass and Estimated Carbon Mass from

....... ol Dlada
lvu-:aaul U rivis

Above

Plot | Plot Location Species Age Stem Total Est. Total
No. Volume/ha Ground Biomass Carbon
Over Bark Biomass (tonnes/ha) Content
m? (tonnes/ha) (tonnes/ha)
1 A Shau Valley | Acacia mangium 8 67.7 40.5 48.6 24.3
2 A Shau Valley | Acacia mangium 6 70.1 41.9 50.3 25.2
3 B6 River Acacia mangium 5 77.0 46.1 55.3 277
Nursery
4 B6 River Acacia mangium 5 99.8 59.8 71.7 35.9
5 B River Acacia mangium 5 99.4 59.5 71.4 35.7
6 Bo6 River Acacia 7 62.0 371 44.5 22.3
auriculiformis
7 A Luoi Valley Cinnamomum 12 67.7 38.7 46.5. 23.2
cassia
8 A Luoi Valley Pinus Keysia 12 166.1 119.3 143.2 71.6
9 A Luoi Valley Pinus keysia 12 67.8 48.7 58.4 29.2
Note: The high MAI value for the Pinus keysia in plot 8 should not be taken as a uniform ﬁgure for the whole 700+ ha of
pines planted.
Table 8-2:
Estimated MAIls from Measured Plots
Plot No. MAI Volume over bark MAI Total Biomass MAI Carbon
(m3hajyear) (tones/ha/year) (tonnes/ha/year)
1 11.3 8.1 4.1
2 11.7 8.4 4.2
3 15.4 111 5.5
4 20.0 14.3 7.2
5 19.9 14.3 7.1
6 8.9 6.4 3.2
7 5.6 3.9 1.9
8 13.8 11.9 6.0
9 5.7 4.9 2.4
8.2

Potential Growth Rates by Planted Area Assuming Acacia mangium Planting

It is possible to make some estimate of stem volume MAI of over bark volume at
the age of 7 years — the parameter requested by NIRI. This is achieved by taking
the yields from the five A. mangium plots and superimposing them on to a data set
from another plantation with similar climatic conditions and an altitude range of

10-400 masl.

Using the guide curves fitted to the previous dataset it can be

estimated that the BO River plots could have a mean stem volume MAI of
17-18 m’/ha/year at 7 years and the A Shau Valley plots might reach
10-11 m’/ha/year.
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Figure 8-3:
B6 River and A Shau Valley Acacia mangium Plot Data Superimposed onto a
Jaakko Poyry Data Set. This is for Stem Volume with Bark Only
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Notes: The Guide curves in the graph above are fitted to the underlying “PSP” dataset and NOT the NIRI Feasibility study
data.

Jaakko Poyry Consulting experience from Indonesia and elsewhere indicates that
improvements in tree provenance selection and breeding can have a profound
effect on growth rates. Increases in stem volume MAI of up to 7 m’/ha/year have
been recorded from provenance selection alone.

Further productivity increases could also be made through better plantation
maintenance and silviculture.

Such increases would result from intensive management practices that may be
unrealistic in the current A Luoi setting. A 7m’/ha/year stem volume MAI
increase in the B6 River area would represent a 40% increase. However, a more
conservative 20% increase may be practical for planning purposes.

Table 8-3 below contains estimates of MAI of stem volume over bark with a 20%
increase from estimated current Ievels at 7 years and also estimates the same stem
volume MAI on areas currently without a reference crop to measure. This
estimate is based on the bareland’s potential productivity. MAIs for Total
Biomass (tonnes/ha/year) and Total Carbon (tonnes/ha/year) are also included.



Table 8-3:
Possible Growth Rates of New Acacia spp CDM Plantation in A Luoi by Planting

Daminm

I‘lcglull

Region | Altitude | Bareland | Estimated Estimated MAI Estimated MAI Est.
Range Class MAI Stem Total Biomass Total Carbon Net

Volume (tonnes/ha/year) | (tonnes/ha/year) | Area
(m*/ha/year) (ha)

Bd River 100- 1a 21-20 | 15.1-14.4 7.5-7.2 737
200m

A Shau 600m 1a 13-12 | 9.3-8.6 4.7-43 630

Valley

HCM 600m 1a 13 | 9.3 4.7 455

Road

South

A Luoi 600- 1a 131 9.3 4.7 204

Town 700m

A Sap 600- 1a 13 | 9.3 47 1493

River 700m

HCM 600- 1a 13 9.3 4.7 725

Road 700m

North

Hudng 300- 1b 15| 10.8 5.4 172

Thy 500m

Commune

Native 100- 1a/1b 6 | 6.1 3.1 276

Species 700m

all areas

Notes: Any calculation discrepancies will be due to rounding errors.
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9. RISKS

Forestry, as with all ventures, has risks involved that can be identified and
assessed by prudent management in order to minimise or mitigate its exposure.

9.1 Environmental Risks
9.1.1 Fire
The danger of fire comes from three combined sources:
1. People
2. Fuel
3. Weather

Fire will be an ever-present risk to any plantation. Fires are likely to break out at
any time apart from the September — November monsoon period. The driest time
of the year is January — July with peak temperatures in March — April and these
will be the periods of most risk when fires are likely to spread and be harder to
control.

The acacias and indigenous species recommended for the plantation have a lower
tolerance to fire compared to such species as Tectona grandis, Gmelina arborea
and some eucalypts. This is because the natural habitats of tropical lowland
rainforests from which they originate are not prone to fire.

Species that are more fire tolerant tend to come from drier, more seasonal regions
of the tropics. The two species mentioned above are examples of this. At the
extreme are certain eucalypt species that require fire as part of their life cycles.
These species would not grow in such a high rainfall area.

However, the rapid early growth of the Acacia spp., the removal of the grasses
and subsequent encouragement of a more diverse native ground flora should help
alleviate fire danger.

Active management measures are important and include calculating danger levels,
installing fire watchtowers and fire breaks, and of course the ability to quickly
control and extinguish fire outbreaks. However the biggest single factor will be
relationships with neighbouring households. The more value they place in the
plantations the less chance there is of fire.

Internal firebreak areas have been allowed for within the net areas calculated for
the plantation. Where the plantations abut on to agricultural land additional areas
may be required.
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9.1.2

9.1.3

9.14

9.1.5

Flood

The risks of flood are quite low in all the areas apart from A Sap Valley and
A Shau Valley. In other areas the plantable land lies away from the direct course
of the rivers and often at a much higher level. Wherever possible, paddy rice is
immediately adjacent to the rivers.

In A Sap and A Shau this not the case and, judging by the course of the rivers now,
compared to 1970 when the 1:50 000 scale maps were produced, there have been
numerous local floods.

The following can reduce the risk to the plantation:
1. Do not plant within the levée banks of a river.
2. Plant species able to withstand immersion in water. For example Acacia
crassicarpa is known to be able to withstand water inundation better than
A. mangium.

It is pertinent that the main purpose of these plantations, from the perspective of
the Vietnamese Government, is to help prevent floods further downstream.

Landslips

In areas of high rainfall and steep slopes, where natural vegetation has been
removed, landslides are a constant risk. In A Luoi District the risk will be greatest
during the September — November monsoon period.

As the purpose of the plantations is protection forest, areas of >30° slopes will
have to be planted. However, it is recommended that for any slopes over 15° there
is no mechanical land preparation and for areas of >30° the contour planting
practices are maintained.

Wind

According to DARD sources there have been no extreme wind conditions in
A Luoi District. There was some evidence of wind damage in the A Shau Valley
Acacia mangium plots.

Pests and Diseases

There were no serious pests or diseases observed on acacia stands in A Luoi
District. There are potential risks from a range of defoliating and boring insects
and root damaging nematodes that would need to be monitored. Similar care
would have to be taken to monitor fungal, bacterial and viral diseases.

Control measures would be required for young stands to prevent damage from
cattle, goats and firewood collectors.
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9.2

9.2.1

9.2.2

923

9.3

5 Nissho lwai Vietnam CDM Green Fund Study Part

Socio-Economic Risks

Land

The greatest socio-economic risk lies with land use. This feasibility study has
made estimates of land availability based upon limited information sources at the
time of the short field study. Further refinements will have to be made to these
figures as the project cycle develops.

Problems of lack of land availability or encroachment may arise if the local
population see that plantation establishment is depriving them of their land
requirements. These issues are best addressed by sensitive assessment of local
needs by an experienced social forester, combined with extension advice for
landholders on how to increase their productivities.

Labour

According to DARD sources the maximum potential rate of plantation
establishment in A Luoi would be 700 ha per year. The limiting factors are
infrastructure and labour/supervision. The costs of these factors need to be
included in any financial modelling. '

Other Stakeholder Perceptions

Irrespective of the protection forest title and CO, sequestering ability of the
proposed CDM plantation, there are sectors of the NGO community and private
individuals who might have a negative view of any new exotic forest planting.

It is therefore important that as many people as possible, who are practically seen
as stakeholders in the project, are involved in the feasibility work. This has
already started with the meetings with WWF Indochina.

Notes on the meeting with WWF Indochina are in Appendix 5.

As the A Luoi Valley has significant intact natural forest it attracts widespread
interest in its native fauna and flora. It is important to the success of the project
and its inclusion in the CDM framework that these issues are addressed.

CDM Related Risk

The first section of this renort has alreadv dealt with the fact that the CDM criteri

o
LI i VIS ALPIULL ZAGAS QLILAL Y ULQIL Vil AT LGV G U easaYa vl it

against which a proposed project will be judged have yet to be fully decided. This
in itself is a major risk as it is not clear against what criteria the project will be
Jjudged.

Jaakko Poyry Consulting would strongly recommend NIRI to follow the current
guidelines of the Forest Stewardship Council Principles and Criteria wherever
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possible to ensure that they operate within already internationally accepted
sustainable forestry practices. It is expected that CDM criteria will require similar
standards.

- Advice should also be sought on measurable indicators of development and
sustainability for project reporting purposes.

As yet there would appear to be no legal framework for the ownership of carbon
rights in Vietnam. Within Vietnam, Kyoto Protocol and greenhouse gas matters
fall under the remit of Ministry of Science, Technology and Environment
(MOSTE).

54A00505 Nissho lwai Vietnam CDM Green Fund Study Part 1A Final Draft Ch5-9.doc 59



APPENDIX 1

Climatic Data from A Luoi Weather Station



Appendix 1

1. CLIMATIC DATA FROM A LUOI WEATHER STATION.

The following tables and charts relate to data collected from the A Luoi weather
station from 1996 to 2000 inclusive provided by DARD Thua Thien Hué.

Figure 1-1:
Chart of Mean Annual Temperatures
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Figure 1-2:
Chart of Mean Monthly Sunshine Hours
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Appendix 1

1.3 Rainfall
1.3.1 Monthly Rainfall.
Figure 1-3:
Average Number of Rain Days per Month and Monthly Mean Rainfall
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1.3.2 Annual Rainfall

Figure 1-4:
Mean Annual Rainfall
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Figure 1-5:
Mean Monthly Relative Humidity
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Appendix 2

1. SAMPLE PLOT DATA
1.1 Plot 1
1.1.1 Plot Information

The six-year-old trial planting of Acacia mangium is established next to a small
farmyard. Altitude is 613 masl' from GPS? situated on the A Sap River alluvial
plain area, formerly US A Shau airbase. The area was heavily sprayed with Agent
Orange at 701/ha and bombarded from 1966 to 1972. Photos P0002395, 96 and 97.
GPS waypoint 22 measured 16 September 2002.

Photo 1-1:
Photo of Plot 1

! masl = metres above sea level
% GPS = Global Positioning System
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Appendix 2

1.1.2 Plot Data

Volume function:
Volume inside bark = 0.00002846*dbh(cm)2*Ht (m)+ 0.0005044* Ht (m)

Table 1-1:
Data Plot 1
Plot radius 10|m 0.03142]ha
- |Plot age 6lyears
Tree No. dbh (cm) Ht (m) Volume m3
1 20.5 114 0.1421
2 23 6.1 0.0949
3 27 11.5 0.2444
4 28 12.8 0.2921
5 16.5 10.6 0.0875
6 21.5 14.7 0.2008
7 23 14.8 0.2303
8 23 11.6 0.1805
9 23 11.6 0.1805
10 27 11.6] . 0.2465
Total Plot Volume 1.9 m?
inside bark 60.5 m®halyr
12% adjusted for outside bark 67.7 m?
Stem Volume MAI at 6years 11.3 m3halyr
Stocking ' 318 sph
Stem Biomass at 0.45 tonnes/m?® 30.5 tonnes/ha
Above Ground x 1.33 40.5 tonnes/ha
Biomass
Total Biomass x 1.2 48.6 tonnes/ha
Total Carbon x 0.5 24.3 tonnes/ha
Content ’ :
1.2 Plot 2
1.2.1 Plot Information

This six-year-old trial planting of Acacia mangium is established next to a small
farmyard. Altitude is 618 mas! from GPS on A Sap alluvial-sand plain area
formerly US A Shau airbase. Area heavily sprayed with Agent Orange at 701/ha
- and bombarded from 1966 to 1972. No photos taken. GPS waypoint 23 measured
16.09.02. ‘
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1.2.2 Plot Data
Volume function:
Volume inside bark = 0.00002846*dbh(cm)**Ht (m)+ 0.0005044* Ht (m)
Table 1-2:
Plot 2 Data.
Plot radius 10{m 0.03142}ha
Plot age 6lyears ]
Tree No. dbh (cm) Ht (m) Volume m?®
1 21 10.3 0.1345
2 15 10.9 0.0753
3 15.5 9.4/ 0.0690
4 15.5 9.7 0.0712
5 12 3.3 0.0152
6 145 10.1 0.0655
7 16.5 10.4 0.0858
8 225 12.9 0.1924
9 19 134 0.1444
10 25.5 14 0.2661
1M 16.5 11.6 0.0957
12 21 12 0.1567
13 8 6.8 0.0158
14 45 4.7 0.0051
15 13.5 11.4 0.0649
16 13.2 10.2 0.0557
17 18.7 11.2 0.1171
18 13.8 11.2 0.0664
19 18.4| 12.6 0.1278
20 17.3 11.9 0.1074
21 10.5 9.3 0.0339
Total Plot Volume 1.97 m?
inside bark 62.6 m¥halyr
12% adjusted for outside bark 70.1 m?
MAI at Byears 11.7 m¥halyr
Stocking 668 sph
Stem Biomass at 0.45 tonnes/m?® - 31.5 tonnes/ha
Above Ground Biomass x 1.33 41.9 tonnes/ha
Total Biomass x1.2 50.3 tonnes/ha
Total Carbon Content x 0.5 25.2 tonnes/ha
1.3 Plot 3
1.3.1 Plot Information

This is a 5-year-old protection forest of Acacia mangium planted next to Bo River
Watershed Protection Board Nursery, funded by JBIC. Altitude is 116 masl on
GPS. Planting at 1 100 sph overall and 1 600 within the 8m contour band (see
diagram). Measured 16 September 2002. GPS waypoint 25. Photo P0002414.
Planted as part of program 327.

54A00505 Appendix 2 Sample Plot Data.doc 3



Appendix 2

Photo 1-2:
Photo of Piot 3 (In background)

1.3.2 Plot Data

Volume function:
Volume inside bark = 0.00002846*dbh(cm)**Ht (m)+ 0.0005044* Ht (m)

Table 1-3:
Data from Piot 3
Plot radius 15|m 0.07068{ha
Plot age 5lyears
Tree No. dbh (cm) Ht (m) Volume m?
1 11.1 10.4 0.0417
2 16.5 15.2 0.1254
3 222 16.6 0.2412
4 115 14.1 0.0602
5 17 16.4 0.1432
6 16.4 15.6 0.1273
7 19.4 15.2 0.1705
8 16.5 17.2 0.1263
9 14.5 154 0.0999
10 16.5 14.2 0.1172
11 18] 15.2 0.1478
12 14.7 13 0.0865
13 16.8 8.3 0.07G8
14 12.7 13.4 0.0683
15 9.7 9.7 0.0309
16 15.3 14.3 0.1025
17 18.6 12.7 0.1315
18 12.2 10.1 0.0479
19 17.8 12.5 0.1190
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20 18.8 11.9 0.1257

21 18.2 11.2 0.1112

22 13 10.7 0.0569

23 12.7 9.5 0.0484

24 12.5 10.7 0.0530

25 10.2 10.6 0.0367

26 12.2 10.7 0.0507

27 16.3 1.5 0.0928

28 14 12.6 0.0766

29 10 11.6 0.0389

30 14 12.6 0.0766

31] . 10 11.6 0.0389

32 15 12.8 0.0884

33 20.5 15.6 0.1944

34 T 10.7 0.0422

35) 16 13.6 0.1059

36 16.3 9.7 0.0782

37 15.2 13.2 0.0935

38 21.2 14.1 0.1875

39 17.3 12.7 0.1146

40 14.2 13.7 0.0855

41 9.5 10.4 0.0320

42 15.3 14.6 0.1046

43 16 15.2 0.1184

44 16.8 6.3 0.0538

45 17 12.7 0.1109

46 75 8 0.0168

47 14 11 0.0669

48 15 10.6 0.0732

49 14} . 12.1 0.0736

50 17.2 11.1 0.0991

51 12 13.1 0.0603

52 17.7 13.4 0.1262

53 10.7 10.7 0.0403

54 9.8 9.7 0.0314

Total Plot Volume 4.86 m®
inside bark 68.8 m*/ha

12% adjusted for outside bark 77.0 m?
MAI at Syears 15.4 m®/halyr
Stocking 764 sph
Stem Biomass at 0.45 tonnes/m® 34.7 tonnes/ha
Above Ground Biomass x 1.33 46.1 tonnes/ha
Total Biomass x1.2 55.3 tonnes/ha
Total Carbon Content x 0.5 27.7 tonnes/ha

14 Plot 4

1.4.1 Plot Information

This is a five-year-old protection forest

..... d protection forest planting of Acacia

(14

lantine of Acacia mangium and Cassia

Qi wikeoorhr

simamea and some native species. The plantation is located next to the Bo River.
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Altitude is 80 masl on GPS. Planting at 1600 stems per ha. Measured 17
September 2002. GPS waypoint 003. This area was planted as part of programme
327. The soil is clay with boulders. The area had been beaten up® with Acacia
mangium and Acacia auriculiformis to replace some Cassia siamea (denoted S in

table below). Planted with some natives that have failed and been beaten up by
is (denoted A in table below).

‘ LA 211wl

Acacia auriculiform

Photo 1-3:
Photo of Plot 4

1.4.2 Plot Data

Volume function:
Volume inside bark = 0.00002846*dbh(cm)2*Ht (m)+ 0.0005044* Ht (m)

? Beating up is the replacement of dead trees with new.
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Table 1-4:
Data from Plot 4
Plot radius 12im 0.04524|ha
Plot age Slyears
Tree No. dbh (cm) Ht (m) Volume m?
1 12.4 16.4 0.0800
14.1 16.9 0.1041
2 15.3 16.4 0.1175
10.2 11.5 0.0399
3 15.5 14.1 0.1035
4 9.2 13.5 0.0393(S
5 1.4 14.8 0.0622|s
6 221 14.9 0.2146
7 20 16.2 0.1926
8 13 13.2 0.0701
9 8.3 135 0.0333|S
10 9.5 13.3 0.0409|S
11 19.6 16.5 0.1887
12 15.4 14.1 0.1023
13 24.3 16.2 0.2804
14 19.5 17.1 0.1937
15 9.8 15.2 0.0492
16 16.6 18.6 0.1553
14.9 18.9 0.1290
17 9.2 12.9 0.0376
18 11.9 13 0.0590}A
19 16.5 16.5 0.1362
20 10.3 15.1 0.0532|A
21 10.8 15.6 0.0597
22 15.3 16.3 0.1168
23 12.5 15.9 0.0787
13.4 14.5 0.0814
24 16.5 16 0.1320
25 8.8 15.1 0.0409|s
26 8.3 12.6 0.0311}S
27 16.5 16.5 0.1362
28 14.9 17 0.1160
29 11.6 13.3 0.0576
30 14.3 16.8 0.1062
31 19.9 18.2 0.2143
32 8.1 13.3 0.0315|8
33 20.1 17.8 0.2136
34 16.6 16.1 0.1344
Total Plot Volume 403 m?
Volume inside bark 89.2 m*ha
12% adjusted for outside bark 99.8 m*ha
MAI at 5 years 20.0 m¥halyr
Stocking » 752 sph
Stem Biomass at 0.45 tonnes/m? 44.9 tonnes/ha
Above Ground Biomass x 1.33 59.8 tonnes/ha
Total Biomass x 1.2 71.7 tonnes/ha
Total Carbon Content x 0.5 35.9 tonnes/ha
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1.5 Plot 5
1.5.1 Plot Information

This five-year-old protection forest planting of Acacia mangium is located next to
the Bo River. Altitude is 124 masl on GPS. Planting at 1 600 stems per ha.
Measured 17 September 2002. WPT 004. Planted as part of program 327. Soil is
clay with boulders. The area had been beaten up with Acacia mangium and Acacia
auriculiformis to replace some Cassia siamea (denoted S in table below). Planted
with some natives that have failed and been beaten up by Acacia auriculiformis
(denoted A in table below).

Photo 1-4:
Photo of Plot 5

1.5.2 Plot Data

Volume function:
Volume inside bark = 0.00002846*dbh(cm)2*Ht (m)+ 0.0005044* Ht (m)
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Taldda 4 0.
fanie 1=-9.

Data from Plot 5

Plot radius 12|lm 0.04524|ha
Plot age 5lyears
Tree No. dbh (cm) Ht (m) Volume m?
1 16.8 18.8 0.1605
2 17.1 18.8 0.1659
3 7.9 11.8 0.0269]A
4 10.4 12.3 0.0441
5 8.9 13.5 0.0372
6 7.6 13.4 0.0288|A
7 18.6 19 0.1967
8 21.8 19.2 0.2694
9 8.9 13.4 0.0370|A
10 8.4 14.6 0.0367]A
11 11.7 15 0.0660
12 9.6 14.3 0.0447]A
13 13 13.8 0.0733
13.6 14.6 0.0842
14 13.3 134 0.0742
15 10.4 13.7 0.0491]A
16 16.3 15.6 0.1258
17 19.1 ‘ 14.6 0.1589
18 ' 11 12.6 0.0497]A
19 14.2 ’ 13.4 0.0837
20 14.6 12.4 0.0795
21 11 12.7 0.0501|A
22 10.5 9] - 0.0328
23 23.3 15.5 0.2473
24 ~10.9 ‘ 14.3 0.0556]A
25 17 15.4 0.1344
26 : 9 12.7 0.0357|A
27 214 18 0.2437
28 . 17} 13.7 0.1196
29 9.6 11.7 0.0366
30 14 12.1 0.0736
31 22.3 17.7 0.2594
32 4 12.9 12.1 0.0634
33 10.9 13.2 0.0513
34 11.9 12.6 0.0571
35 10.9 16.2 0.0629
13.4 17.2 - 0.0966
36 10.9 14.6 0.0567|A
37 14.2 17.9 0.1118
38 10.7 17.5 0.0658
39 12.6 13.3 0.0668
40 9.3 14.1 0.0418
41 10.5 - 146 0.0532|A
42 8.5 13.5 0.0346|A
43 8.8 11.9 0.0322
44 8.9 14.4 0.0397]A
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Total Plot Volume 4.02 m?
Volume inside bark 88.8 m*ha
12% adjusted for outside bark 99.4 m%/ha
MAI at 5 years 19.9 m¥halyr
Stocking 973 sph
Stem Biomass at 0.45 tonnes/m?® 44.7 tonnes/ha
Above Ground Biomass x 1.33 59.5 tonnes/ha
Total Biomass x 1.2 71.4 tonnes/ha
Total Carbon Content x 0.5 . 35.7 tonnes/ha
1.6 Plot 6
1.6.1 Plot Information

Seven-year-old protection forest planting of Acacia auriculiformis planted in river
valley of Bo River. Altitude is 108 masl on GPS. Planting at 1 600 stems per ha.
Measured 17 September.2002. GPS waypoint 004. Planted as part of program
327. Alluvial sand/silt soil.

Photo 1-5:
Photo of Plot 6
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1.6.2 Plot Data

Volume function:

Volume inside bark = 0.00002846*dbh(cm)**Ht (m)+ 0.0005044* Ht (m)

Trees <7 ¢cm dbh not measured.

Table 1-6:
Data from Plot 6
Plot radius 12|m 0.045241ha
Plot age 7lyears
Tree No. |dbh {cm) Ht (m) Volume m?®
1 15.7 19.9 0.1496
2 10.1 13.9 0.0474
3 9.5 18.3 0.0562
8 9.5 14.9 0.0458
9 9.5 11.9 0.0366
10 7.1 9.8 0.0190
12 12.4 18 0.0878
13 11.8 19.4 0.0867
14 14.7 15.5 0.1031
16 - 8.3 12.1 0.0298
18 7.3 13 0.0263
20 11.8 13.9 0.0621
21 8.4 11.1 0.0279
25 8.7 11.5 0.0306
27 9.9 15.5 0.0511
28 11 14.8 0.0584
30 7.5 9.5 0.0200
32 7.3 9.7 0.0196
33 12 17.9 0.0824
35 10.2 204 0.0707
36 10.1 16.3 0.0555
37 15 17.6 0.1216
40 12.9 18.4 0.0964
41 7.6 11.1 0.0238
44 115 114 0.0487
46 11.5 12.4 0.0529
47 18.2 21.5 0.2135
52 9.3 11.9 0.0353
53 11.8 15.7 0.0701
54 13.3 15.1 0.0836
55 17.5 17 0.1567
56 13 8.3 0.0441
57 12.3 17.6 0.0847
61 14 . 7.8 0.0474
62 9 14.5 0.0407
63 9.5 14 0.0430
64 8.6 12.2 0.0318
67 8.4 12.2 0.0307
68 10.2 14.6 0.0506
71 11 15.5 0.0612
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Total Plot Volume 2.50 m?
Volume inside bark 55.3 m*ha
12% adjusted for outside bark 62.0 m*/ha
MAI at 7 Years 8.9 mi/halyr
Stocking 884 sph >7cm dbh
Stem Biomass at 0.45 tonnes/m? 27.9 tonnes/ha
Above Ground Biomass x 1.33 37.1 tonnes/ha
Total Biomass x1.2 445 tonnes/ha
Total Carbon Content x 0.5 ‘ 22.3 tonnes/ha
1.7 Plot 7
1.7.1 Plot Information

This twelve-year-old plantation of Cinnamum cassia is planted by a house in A

1 3 (3DPQ Dlants: + 2 ANN otermae ner ha
Shau Valley. Altitude is 614 masl on GPS. Planting at 2 500 stems per ha.

Measured 17 September 2002. GPS waypoint 012. Alluvial sand/silt soil.

Photo 1-6:
Photo of Plot 7
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1.8.1

Piot Data

Appendix 2

No volume equation was available for this species and therefore a generic
equation was used applied to mean dbh and height for the sample plot.

Table 1-7:
Data from Plot 7

tonnes/m

No trees in plot Plot area Mean dbh (cm) Mean Height Volume/ha over
(m) bark

30 0.01 ha 9.3cm 8.7 (m) 67.7 m°/ha

MAI at 12 years 5.6 m’/haiyr

Stem Biomass density 0.43 | 29.1 tonnes/ha

Above Ground Biomass x 1.33

38.7 tonnes/ha

Total Biomass x 1.20

46.5 tonnes/ha

Total Carbon Content x 0.5

23.3 tonnes/ha

Plot 8

Plot Information-

Twelve-year-old stand of Pinus keysii planted by a house in A Shau Valley.
Altitude is 597 masl on GPS. Planting at 2 500 stems per ha. Measured 17
September 2002. GPS waypoint 012. Altuvial sand/silt soil.

Photo 1-7:
Photo of Plot 8

e
2
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1.8.2 Plot Data

Volume equation used from Commonwealth Forestry Institute Tropical Forestry
Paper No. 9. Pinus Kesiya. ‘
Total Volume over bark = 0.007118+0.00003603*dbh (cm)**Ht (m)

Table 1-8:
Data from Plot 8
Plot area 10|m 0.03142}ha
Plot age 12|years
Tree No. dbh (cm) Ht {m) Volume m®
1 19.3 12.1 0.1695
2 14.2 11 0.0870
3 11.5 9.9 0.0543
13 10 0.0680
4 14 10.4 0.0806
5 18.3 10.9 0.1386
6 14.5 11.9 0.0973
7 17.8 11.1 0.1338
11.2 10.8 0.0559
8 15.2 11 0.0987
9 12.8 9.5 0.0632
10 12 9.4 0.0559
11 ‘ 9.8 9.4 0.0396
12 , 22 11.1 0.2007
13 14.2 11.2 0.0885
14 19.9 9.3 0.1398
15 23.6 12.4 0.2560
16 14.2 9.6 0.0769
17 : 20 11.4 0.1714
18 15 10.6 0.0930
19 : 20.7 11.9] 0.1908
20 13.8 10.8 0.0812
21 ' 12.3 10 0.0616
22 227 11.5 0.2206
23 16.3 10.5 0.1076
15.5 10.5 0.09804 -
24 12 8.7 0.0523
25 227 11.4 0.2188
26 9.5 6.9 0.0296
27 13.2 8.5 0.0605
28 16.8 - 95 0.1037
29 16 9.2 0.0920
30 . 23.2 13 0.2592
31 13.5 10.8 0.0780
32 16 10.5 0.1040
33 15.8 10.6 0.1025
34 22 , 11.5 0.2077
35 16.7 13.6 0.1438
16.5 9.5 0.1003
36 13] - 8.4 0.0583

54A00505 Appendix 2 Sample Plot Data.doc 14
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37 17.8 8.3 0.1019
38 17.5 10.5 0.1230
39 23.4 12.4 0.2518
40 215 11.8 ©0.2036
Total Plot Volume 522 m?
Volume inside bark 166.1 m*ha
MAI at 7 Years 13.8 m?/halyr
Stocking 1273 sph >7cm
dbh
Stem Biomass at 0.54 tonnes/m? 89.7 tonnes/ha
Above Ground Biomass x 1.33 119.3 tonnesiha
Total Biomass x 1.2 143.2 tonnes/ha
Total Carbon Content x 0.5 71.6 tonnes/ha
1.9 Plot 9
1.9.1 Plot Information

This twelve-year-old stand of Pinus keysii is planted by a house in A Shau Valley.
Altitude is 597 masl on GPS. Planting at 2 500 stems per ha. Measured 17

September 2002. GPS waypoint 012. Photo P. Alluvial sand/silt soil.

Photo 1-8:
Photo of Plot 9

54A00505 Appendix 2 Sample Plot Data.doc 15



1.9.2

Plot Data

Appendix 2

Volume equation used from Commonwealth Forestry Institute Tropical Forestry
Paper No. 9. Pinus Kesiya
Total Volume over bark = 0.007118+0.00003603*dbh (cm)**Ht(m)

Table 1-9:
Data from Plot 9
Plot area 10|m 0.03142|ha
Plot age 12lyears
Tree No. dbh (cm) Ht (m) Volume m?
1 18.8 94 0.1268
2 18.4 94 0.1218
3 19 1.1 0.1515
4 27 1.7 0.3144
5 19 12.1 0.1645
6 22.1 10.7 0.1954
7 19 11.5 0.1567
8 19.6 9.6 0.1400
9 18.4 10.7 0.1376
10 15.4 9 0.0840
11 11.5 8.5 0.0476
12 18.3 11.3 0.1435
13 18.7 12.1 0.1596
14 22 10.3 0.1867
Total Plot Volume 213 m?
Volume inside bark 67.8 m*/ha

MAI at
Stocking
Stem Biomass at

12 Years

0.54 tonnes/m?

5.7 m¥halyr

446 sph >7cm dbh

36.6 tonnes/ha

Above Ground Biomass x 1.33 48.7 tonnes/ha
Total Biomass x1.2 58.4 tonnes/ha
Total Carbon Content x 0.5 29.2 tonnes/ha

16
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Appendix 3

1. ITINERARY AND MEETINGS
Date Travel Meetings Field Visits
6 September Paul Speed
2002 departs Auckland
for Singapore
SQ286. Overnight
in Copthorne
Kings Hotel,
Singapore
7 September Paul Speed
2002 departs
Singapore and
arrives Hanoi
SQ176.
7 September Paul Speed met- with
2002 WWFindochina: Tim
Dawson - Forest
Programme Coordinator
and ~ Mike Baltzer -
Ecoregion Conservation
Coordinator. 2.45pm to 5
pm.
7 September Paul Speed met Haranaka-
2002 san of NIRl — Dinner at
Hanoi Opera Hilton Hotel.
8 September none none None
2002
9 September none Meeting with Nissho Iwai
2002 Corporation Vietnam Staff.
Present: Haranaka-san,
Arakawa-san, Fujita-san,
Hong Lien and Paul Speed.
Meeting with MARD.
Present: Nguyen Quang
Duong (Vice Director),
Nguyen Hoi Xuan (Project
661 Coordinator), Hong
Lien, Haranaka-san and
Paul Speed.
Meeting with
WWFindochina. Present:
Mike Baltzer,Haranaka-san
and Paul Speed
10 September Depart VN247 to | Meeting with DARD T-T
2002 Hué. Staying at | Hué. Present: Mr Ho Hy

Hotel Morin

Saigon.

(Vice Director Forestry
Development Department),
Ho Dang Vang (DARD
Director), Tran Huu Banh

(Director Forestry
Development Project),
Haranaka-san, Nguyen

Cong Binh (Nissho Iwai,
Danang).

11 September

Meeting with DARD and

2002 FIPY T-T Hué. Present: Mr
Ho Hy (Vice Director
Forestry Development

Department), Ho Dang

Vang (DARD Director),

54A00505 Appendix 3 Daily Record & ltinerary.doc
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Tran Huu Banh (Direcor
Forestry Development
Project), Haranaka-san,
Nguyen Cong Binh (Nissho
lwai, Danang).

11 September Dinner meeting with
2002 DARD/FIPI
12 September Travel to A Luoi. | Meeting with FE A Luoi.
2002 Mr Ho Hy,

Haranaka-san,

Binh and Paul

Speed.

Meeting with  People’s
Committee of A Luoi
District

Visited Northern part of
A Luoi Valley (Huong
Thy Commune) with A

Luoi FE staff.
13 September Visited west part of A
2002 Luoi Valley (A Sap

Valley) with FE Staff
and Boarder Guards.

14 September

VN244. Then
departs Hanoi for

2002
15 September Visited Huong Thy
2002 Commune environs in
more detail.
16 September Visited A Shau Valley
2002 and Bo River.
17 September Measured Plots in Bo
2002 River and A Shau
Valley
18 September Toured nursery and
2002 clonal garden facilities
wit FE Staff.
18 September Returned to Hué
2002 City. Stayed at
Hotel Morin
Saigon.
19 September Meeting with DARD T-T
2002 Hué. Present: Mr Ho Hy
(Vice Director Forestry
Development Department),
Ho Dang Vang (DARD
Directar) Haranaka-san,
Binh and Paul Speed.
Lunch with Mr Ho Hy.
20 September Paul Speed
2002 travels to Hanoi

Singapore SQ175
and then onwards
to Auckland
SQ285. Arriving
Auckland on 21
September 2002.
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Appendix 4

POTENTIAL GROWTH RATES OF SOME SPECIES PLANTED IN
PLANTATION FORESTS AND UNDER INTENSIVE MANAGEMENT

FOR TIMBER

Table 1-1
Plantation Growth Rates Stem Volumes MAI mslha/year.
Country Main Species Rotation Age Typical MAIl
Years Stem Volume
m3lha/yr
Argentina Pinus taeda, P. elliotii, 20-25 20-25
Eucalyptus grandis, E viminalis, E. 10-14 15-20
globulus
Brazil Pinus taeda, P. elliotii,P caribaea, P. 20-25 10-30
Oocarpa
Eucalyptus grandis, E. saligna, E. 15 13-22
Urophylla
Chile Pinus radiata 25-30 20-30 .
Eucalyptus globulus 8-12 25-30
Venezuela Pinus caribaea 15 13-22 -
Eucalyptus grandis, E urophylia 15 13-22
Portugal Pinus pinaster 40 10
Eucalyptus globulous 8-10 10-18
Spain Pinus pinaster, P radiata 25-40 4-15
Eucalyptus globulous 8-20 4-20
Australia Pinus radiata, P pinaster, P elliottii, P 20-35 15-20
caribaea
Eucalyptus globulous, E nitens 10 15-25
New Zealand Pinus radiata 25-35 15-30
China Paulownia elongata, P. galibrata 8-10 12
Cunninghamia lanceolata, Eucalyptus 20-25 15
globulous, E. citrodora, E
camaldulensis -
Indonesia Pinus merkusii 25-35 8-20
Malaysia Acacia mangium 7-9 20-30
Philippines Paraserianthes falcataria 8-10 20-30
Pinus caribaea 15 10-15
Thailand E camaldulensis 7 20-25
Angola Eucalyptus saligna, E. camaldulensis, 8 15-25
E. grandis
Pinus patula 30 10-17
Congo Eucalyptus grandis hybids 7 25-28
South Africa Pinus radiata, P. patula, P. elliottii, P. 25 18-20
taeda
E. grandis 11 20-22
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Appendix 5

NOTES OF MEETING WITH WWEFN BIOLOGIST MIKE BALTZER

1.30 — 3.00 pm 9 September 2002

This was a follow on meeting from one held on Saturday 7™ September between
Paul Speed, Mike Baltzer and Tim Dawson.

Following on from last meeting Paul Speed explained the situation regarding
definitions of land eligible for CDM credits. Namely land for afforestation

(having not had forest on for 50 years) and reforestation (for land that was not in
farect ac of 21 Dee 103N

AVAWOIOL GO UL J A A IJU//-
Forests are defined as areas with >30% canopy cover.

We explained that CDM forest could cover both protection and production
definitions, but could not apply to protected natural forest under the current rules.

We talked about issues of Biodiversity in the region. WWFN have an active
project in an area on A Luoi border Phong Dien that was soon to be gazetted as
nature reserve or special use forest in the parlance of the Viet Nam Govt MARD.

At the moment A Luoi has no area designated as special use forest.

WWEFN describ
which regions o

d the issues surrounding which Forest Enterprise is in charge of
a pro ve

rovince. The m ry unreliable.

WWEFN have active project mapping forest types throughout Viet Nam and have a
special focus on Thua Thein Hué Province because it has higher than average
areas of intact natural forest.

We discussed the concepts of nature corridors and explained this to Haranaka-san.
WWFEN stated that having these corridors would enhance the benefits of the
project from the perspective of local wild life.

WWF were interested in the scope of the potential project. The nature of exotic
plantations is not one they do not wholly endorse — but agreed that such a
plantation would if managed correctly be better than the degraded grasslands there
at present. It was greed to keep WWF informed of Nissho Iwai Operations and to

av (10T PO D CIIVITOTI a 1D d a WO

WWFE provided Nissho Iwai with copies of 3 relevant reports on the A Luoi and
Central Ammanites Region of Vietnam.

54A00505 Appendix 5 Meeting with WWF Indochina, Hanoi .doc 1
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Overview of Biomass and Carbon Baselines from Other Literature
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MMIER 2 NbMFLEE - HHHAEE (MARD) EOEEE



Place:
Attended by:

1. MARD,

MINUTES OF MEETING

Ministry of Agricultural and Rural Development (MARD)
MARD :
Mr. Nguyen Quang Duong-Vice Director

Forest Development Dept

Mr. Nguyen Dinh Huong-Vice Director

International Co-operation Dept.

Mr. Nguyen Hoi Xuan-Official of Forest Development Dept
Ms. Pham Minh Thoa-Official of International Co-operation Dept.

Nissho Iwai Research Institute, Ltd.

Mr. Makoto Sunagawa-CEO & President
Mr. Junichi Ito-Vice President

Ms. Nguyen Ly Hong Lien

received with high appreciation, the proposal for successful

- Implementation of 200,000 ha Environmental Forestation in Vietnam made by
NIRI, which will be very helpful for the promotion of the highest priority project of
2 millions ha Environmental Forestation Program. The proposal is consists of
100,000 ha Green Fund project which will be mainly financed by private entities and
100,000 ha Yen Credit Promotion Project.

"~ 2. MARD will strongly support the proposal in the following manner:

1) Will support the Feasibility Study for an Environmental Forestation Project to
obtain CO, emission credit in CDM which will be undertaken by NIRI with
financial support from Ministry of Environment of Japanese Government ( the
letter of MOE of Japan as per attached) by;

2)

3)

i)

i)
iii)
iv)

supplying relevant information to NIRI F/S team,

facilitating necessary connections with local concerned governments/
private entities,

supplying another necessary assistance,

respecting the result of the F/S, particularly of applying in the land into
two projects mentioned in above.

Will support NIRI to establish Green Fund by;

i)

ii)

selecting and supplymg five richer (more than 14 of MAI) candidate
lands of 20,000 ha in 5 provinces for the use of environmental
forestation,

taklng necessary actions for NIRI to obtain emission right of CO, which

PR PR Y

COLll(l DC £01L J.I'()Hl I.IIU CIlVlIUI 111E11 tdl lU[CbI.d.LlUIl

Will co-operate for NIRI to promote Yen Credit for the Environmental
Forestation of 100,000 ha by;
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1) selecting and supplying five candidates land (less than 14 of MAI) of

IN NNN T cen Lo o
4U,UUV 11d 111 1vVe pIUVlIleb,

i1) assisting NIRI to be consigned for the special SAPROF for the
formulation of the above project as a candidate project for Yen Credit,

iii)  taking necessary action in accordance with general rules and regulations
in regard to Yen Credit form Japanese Government.

3. MARD will take necessary actions in accordance with general rules and procedures
to obtain CO; emission right which could be got from forestation project.

4. MARD will keep the confidentiality on the proposal.

5. Based on the discussion at the meeting, MARD will send an official letter to Ministry
of Planning and Investment (MPI) in order to get the MPI’s view on this project

proposal.
Ministry of Agricultural and Rural Development
/—————.

Nguyen Quang Duong
Vice Director
Forest Development Dept

Nissho Iwai Research Institute, Ltd.

Makoto Sunagawa
CEO& President

Hanoi August 28, 2002
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‘Place: Hydrmeteorological Service
Attended by : Vietnam Government: Dr. T

n

MINUTES OF MEETING

¢'Haj, Director,

Internatinal Oo;operatom Depaﬁment
Hydrometeorological Service of S.R-Vietnam

i 1] Senior Expert
Vietnam Natlonal Office for Chmatc Change and
Ozone Pmtectxon, HMS

oL, . R S

Nissho Iwai Corp. Mr.Sunagawa, Executive un'ccmr,
Business Sgrategy Ceniter A
Mr;Kawamuré, Heavy & Industrial Project D_ept.

Hvdm-metenmlnmcal Service of S:R.Vietnam ﬂ-lMS) is the authorized representanve of

Viemam Govemnment for all the issues related to mplementaﬁon of the United Nation
Framework Convention on Climate Change (UNFCCC) and Kyoto Protocol including
GHG Emission Reduction Projects in Vietnam. The International Co-operation
Depaxtment is m charge of the issue and is facililated with 14 staff including 7 staff are

WOIng IOI Nt : 14, (s on

Semor Expert is in thls group)”, responsible for

vmeasunng ? Ermssxon Amount and reporting it to the appropriate international -
organization. It cooperates with other-related Ministries / Depts dcpendmg on the

projects.

| Ministry of Science and Technology Environment (MOSTE) is in overall responsibility

3)

4)

| for its environment issue and is not in charge of issue of the GHG Emission Reduction
MOSTE is one of a active member of CDM Steering Committeee below mentioned.

Recently organized “CDM Streeing Committee”, headed uy ) ,
General Director of HMS - Chairman of CDM Steermg Committee. HMS is in charge of

establishing overall strategy program for implementation of CDM (including the
Procedure Manual ) in Vietnam, which is scheduled to be completed in April, 2002. -

On behalf of Vietnamese Govérnment, HMS is ready to explain on overall CDM in
Vietnam and to discuss the way to coaperate with Japanese Government and its deligated
agency like NEDO on this issue.

Besides, HMS is also delighted to discuss with NEDO the way of successful
materialization of transfer of Emission Reduction Right, which will be gained from
Model Plant Project for Biong Nai Paper, from Vietnam Govemnment to NEDO.

'Regardmg the verification of GHG reduction amount in CDM projects in Vietnam, HMS
is in a position to entrust it to the Third Party Entity through International Urgamzea
Executive Board for CDM, in accordance with the procedure agreed in COP7



" HMS highly appreciate project proposals from Nissho Iwai, which

£t 4 o o £
01 11C. PIOJOCLb- T TUJOULD LUL IFIVAL BB UL Ve sdaivs

( Marrakesh Conference ).
will contributes to the

reduction of GHG or sequestration of it, such as Forestation, projects with the idea of
3 X 28 i@l & 28 R 7. ‘e

S freeee e e R

Gréen fund igHitoeoopera ppoTEbiss
sithconeemnedssGovernmentsagenciessindifietnamy Nissho Iwai inform Japanese

articularly Japanese Embassy in Vietnam on the implementation
1 Direct Reduction of Energy ( including the above mentioned

Government authority

Dong Nai Paper Project) and Indirect Reduction of Energy, ¢. g- biomas project.
Vietnamese and Japadcse parties wﬂl submit CDM suitable project proposals to IPCC
secretariat to register the proposals under CDM Intcmational Procedure agreed in COP7.

HMS is very interested in CDM suitable proposals to establish an expert téam to verify’
GHG obtained from various projects in Vietnam. HMS will cooperate with other related

' institutions for the establishment of the team.



