TS. Lé Quoc Tuan
Khoa Méi triro'ng va Tai nguyén
Trwong Dai hoc Nong Lam TP. HCM



Gi¢i thieu chung
v'Viéc sir dung nang lwong tang l1én theo sw
phat trién cua céng nghiép
vNhu cau nang lvgng khac nhau & moi
quoc gia,‘ lien quan dén su tieu thu nhién
lieu va diéu kién song
v'Hién nay, khoang 85% nang lwong cua
thé gi&i déu tir cac nhién liéu hda thach
v'Nhién liéu héa thach chu yéu la than, dau
va khi thién nhién



Nang Iwong twr dia nhiét, ASMT,
gi6, g6, chat thai 0. 86%

Nang lwong dién : dia.nhiet d
nguyén tr 5.76% phat dién 0.5%

Sinh khéi, dia nhiét dung cho

Nang
lwong thuy
dién 6.24%

Khi thién 35.27%
nhién
23.35%

St dung nang lwong cua thé gié

nam 2006




Gi¢i thieu chung

v'Trong xu thé phat trién, dau, than da dan
dwoc thay thé bang nang lwong nguyén t,
Khi thién nhién

v'Viéc str dung nhién liéu hoa thach lién quan
dén nhiéu van dé vé mdi trwdng nhw: Phét
sinh khi nha kinh va céc chat 6 nhiém.

v'Khi thién nhién cé thé thay thé than trong
phat dién vi it khi thai va cho nang lwong
cao hon.



Commercial &

Residential Transportation
34% 31%

’ B Transportation

M Industry

Commercial & Residential

Industry
35%

Muc dich str dung nang lwong




Phat sinh khi nha kinh do st dung
nhién lieu hoa thach

Cong nghiép 18.4% Ho gia dinh 19.7% - 18.7 duing sw&i am

Céng ty dich vu
13.4%

Giao thong van tai 9.9%
Nong nghiép 9.9%



Phat thai khi nha kinh toan ciu
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Anh hwéng cua viéc dot chay nhién liéu
hoa thach

 Sinh ra khi CO,, SO,, NO,, va bui
* Gay nén hiéu trng nha kinh




Cac bién phap lam giam anh hwong
cua viéc dot nhién liéu héa thach

»Tang cuwong cac “bé chra” CO, nhw rirng,
bién kho

>Gjém phat thai khi nha kinh va cac khi khac
bang cach tang hiéu qua st dung nang
lwong

> X ly khi CO, trwdc khi thai khi vao moi
trerong

> S0 dung ngudn nang lwong thay thé khong
phat thai CO,



Cac bién phap thu héi CO,

+Trong lai ho&c trong méi cac canh rirng

“Tach CO, tr khi thai va dem chdn trong
lbng bién hodc vao cac bé chra da lay hét
kKhi thién nhién.

S0 dung vi tdo dé hap thu CO, va s dung
vi tdo nhw 1a nguon dinh dwéng so cap

+ X ly khi CO, bang cac cong nghé hién dai
(hap thu CO,)
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N Power station

Phwong thiee lweu trir CO,,

(chdn trong cac giéng dau khai thac chwa hét)




CO2 Flue Gas Processor

BIOCATALYTIC
REACTOR MATRIX

Biocatalyst Unit

| GASOLINE »
JET FUEL »

9

Conversion and Polishin

i '

ki ol sl ALl

Phat trien sinh
khoi tao tir CO,



Hé thong hap thu CO, bang vi tao



Dung vi tdo vira xir ly nwéc thai, vira hap thu
CO, va thu héi sinh khoi tao



Tang hiéu qua sw dung
nhién lieu hoa thach

v' Cac nha may phat dién dung than dun séi nuwdc
dé chay may phat dién, hiéu suat ndng lwong chi
dat 37%

v' SO, la nguyén nhan lam giam hiéu suat dot nhién
liéu. X ly lwu huynh trwdc khi dot than hoac
dung loai than co chura it lu huynh.

v'Dau chira it lwu huynh hodc khi thién nhién
thwdng duwoc st dung

v Co thé lam gidm phat thadi lwu huynh, nhuwng
khéng thé giam phat thai CO,, trong cac qua trinh



Nguon nang lwong thay thé nhién
lieu hoa thach

. Nang lvong nguyén tw

. Nang lvong thuy dién

. Nang lwong thay triéu

. Nang lwong song

. Nang lvong gio

. Nang lwong dia nhiét

. Nang lwong mat troi

. Cac qua trinh sinh hoc

0 N O O b WODN -



* Cho nang luvong lon

« It khi thai

» Tao ra/rd ri phéng xa (nguy hiém
« Khé xr ly sau khi hét st dung
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Status of commercial
nuclear power

Building first plant
Building new plants
Considering first plant

Considering new plants
Stable

Considering decommissioning
All plants decornmissionead
Mo commercial reactors

Muclear free area

Hién trang phat trién néng lwo'ng
nguyén tw trén the gidi



Nha mdy thuy dién Q l

Power transmission cables

D Sluice
Transformer gates

Power house

Generatnr Th-m»
'.pr}l‘ difference batwaen

& the upstream and
< et v
ﬂm:gm
Dam
Downstream “# Turbine Storage
outlet rﬁ:um:ir

Source; Environment Canada







How Wind Power Works Horiz

Rotor Blade

Macelle
N

Hub

Low-speed High-speed
Shaft Shaft

Rotor Hub Gearbox

Tower

ntal-axis Turbine

L — — i .

EBrake Brake  Generator

Transformer 8

—

Nang lwong ¢

o




Cooling
Tower

Organic Vapor

Water

Pump

| Froduction ; wam . ' Injection
Well C:ealhermal Heservoir Well

Ning lwong nhiét tie long dat

S dung dia nhiét nam 2005

Snow melting iy
5
Industry 4.4% ;:I;: g pook
2.7% P
Fish farming \ =
5.8% S R ’J_,-r“"’_ Electricity
L N generation
Greenhouses 20.2%

A

“'\

|
Space heating
59.5%



Nang lvong tw
anh sang mat troi



Earth

Vai tro nang lvong tiw anh sang mat tro

If;/

receives

1

2 Billion t
ofthe
sun's

energy

/
”

‘ Earth's alhedo
reflects back 34%

~ Warms land
and water 42%

el

—— Water Cycle 23%

\ Wind/0Ocean

Currents 1%
Photosynthesis .023%

Trai dat nhan 1/2.10°
nang lwong ASMT phat
ra.

34% phan xa

42% swdi am trai dat
23% cho vong tuan
hoan nwdc

1% tao gi6 va dong
chay dai duwong

0.023% cho quang hop
tao sinh khoi



Vai tro nang lwong
tr anh sang mat troi
« Nang lwong diéu khién khi quyén, dai
dwong, sinh quyen.
» Nang lvong maét troi Cép,nhiét dé suodi
am, lwu chuyén cac khoOi khi, chuyén
thanh dién nang...

- Nang Ilwong cung cap cho trai dat tly
thudc vao vi dé va cao dé cua mbi vung



Mang Iwdi blrc xa mat trdi trén mat dat




Hap thu va phat xa nang lwong ASMT

EARTH'S ENERGY BUDGET

Reflected by

atmosphere
6%
Incoming
solar energy
1 00%

Reflected Reflected from
by clouds earth's surface
209% 4% 64 % 6%

Radiated to space
from clouds and
atmosphere

Absorbed by

atmosphere 16% Radiat ed

directly
to space
from earth
2 Absorbed by
é clouds 3% Radiation
e e absorbed by
: atmosphere
Conduction and . 159% P

rising air %

Absorbed by land
and oceans S51%



Hap thu nang lwong ASMT

O,

%

Light reactions

Ry
E

p

sugar
~ Quang hop cua thwe vat
(Bien quang nang thanh hoa nang)



nang lwong ASMT

6% scattered from
f atmosphere

20%% slc:attcn:-d

and reflected 19% absorbed by
by cloud atmosphere and
clouds

e

4% retlected
by surface

51% absorbed

f"’"ﬂ by earth |
,H_H_MET Program




St dung nang lwvong ASMT

Solar Irradiance
frem the Sun

1"" Eleciric

Charge
Current s

Solar
Controller

Panal{s)

=

invarter o '_//
{andfar}
Battery .
vy Eystem
AC Powar Q
o’
DC Powar F:l

Chuyén thanh dién nang

Solar energy absorbed by the
selective surface and transfered
to the heat pipe inside the tube

Copper Heat
Transfer Pipe

Hot vapour rises to the top,
cooled vapour liquifies and
returns to the bottom of the
heat pipe to repeat the cycle

Evacuated
Tube

Chuyén thanh nhiét nang



Bién nang lvong
ASMT thanh dién




NANG LUONG
SINH HOC



Nang lwong sinh hoc

Vat liéu sinh hoc luén duwoc xem 1a mdt nguon

nang lwong

Viéc st dung vat liéu sinh hoc md&i giup lam

giam viéc dét nhién liéu hoéa thach, giam phat

thai khi nha kinh

Nang lwong tr vat liéu sinh hoc co thé duwoc st

dung trwc tiep nhw dét hoac chuyén thanh nhién

lieu sinh hoc nhw methane, ethanol

Cac ngudn nang lwong sinh hoc:

— P6t sinh khoi, san xuat methane va ethanol, dau thuc
vat

— San xuat hydrogen



BioEnergy Platform

ol ither
\ CROP PRODUCTION :::__ Carbobrydrate
AMIMAL Rendering II'_':>- .
Protein
ither
FORESTRY Residues |r-_|—"‘--_____.. Lignin
Hermi-
CROP Residues |r-:lf‘-____-_..
-
PROCESS Residues Ir'_l—"__":.-.-
L Celluloze
BALURICIPAL YWaste r_l—'_‘_--___..

Deszigned Enhanced

Feedstock Processing

Meww zcience and technical applications

BICFLIELS

BIOPCWER

BIOPRODLCTS




Pot sinh khoi

» Sinh khdi lién quan chat hiru co trong
sinh vat song va chét

» Sinh khoi ttr cac ngudn néng nghiép,
chat thai sinh hoat va cdng nghiép

- Nhiéu phwong phap dwoc s dung
dé thu nang lwong tir sinh khoi: dot
truee tiép, khi hoa, nhiét phén



Nhirng van deé khi san xuat nang
lworng sinh hoc & quy mo Ién

» Su c6 san cla dat

» Nang suat cta cac loai duoc
nuoi/trong

« Sw bén virng clia mdi trwdng

« Cac yéu td xa hoi

» Sw nhay cam vé kinh té



: . Biofuels 0.3%
-\H‘“ﬂ Power generation 0.8%
Hot water/heating 1.3%

— Large hydropower 3%

Fossil fuels Henewables
79% 18%
Traditional hiomass
13%

So sanh cac ngudn nang lwgng TAI TAO
va KHONG TAI TAO



Biogas
(Khi sinh hoc)



Khi sinh hoc

< Két qua clia qua trinh phan huy ky khi chat thai
co BOD cao

“* Khi sinh hoc chira khoang 50-75% |la methane

O cac nwdc phat trién, trong khu xtr ly nwéc
thai, khi sinh hoc dwoc st dung dé chay may
bom bun/nwéc thai va cap nhiét cho hé thong
xtr 1y ky khi

< DUng cho nau an va thap sang

< Nguoén khi sinh hoc khac cé thé lay tir Bai chén
lap ciing dwoc st dung dé cap nang lwong
hoac chay may phat dién



Ham Biogas

Gy dingm Np b i itk biin Moy
Clning chuba ki &4 51 € 6 10 i ra e Ndp M 1
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Dau sinh hoc

v La nhién liéu cé thé thay thé nhién liéu Idng hoa
thach trong chay may

v’ Dau thue vat khi dot chay it sinh ra SO, va loai
nhién liéu dé dang bi phan hay sinh hoc.

v' Dau thuyc vat khi dwoc st dung dé chay may
thworng hay 1am NGHEN ddng co do cd chira
nhiéu sap va doé nhét cao

v Viéc str dung hdon hop dau thwe vat va nhién liéu
hoa thach co tinh kha thi cao hon.

v Viéc chiét dau thwe vat cling lam tang gia thanh
str dung loai nhién liéu nay






Ethanol
Vi sinh vat cd khd nang san xuat ethanol
tr duwong
JEthanol (20%) tron v&i nhién lieu hoa
thach co thé dung dé chay may

Tinh chit Ethanol Dau Itra
Nhiét do soi (°C) 78 35-200
Ti trong (kg/L) 0.79 0.74
Nhiét dot chay (MJ/kg) 27.2 44.0
Nhiét héa hoi 855 293
Piém chay (°C) 45 13

Chi s6 octane 99 90 - 100
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San xuat Hydrogen

“*Hydrogen la nhién liéu ly twédng, khéng gay 6
nhiém méi trwdng vi khi dot sdn pham tao ra chi

a NwocC

< Hydrogen c6 thé dwoc s dung dé chay may

noac phat dien

< Hydrogen c6 thé dwoc san xuat bang cac hé
thong Quang dién, Dién phan nwdc hodc bang
cac hé thong sinh hoc

< Nén tang cta NC nay hinh thanh cach day 100
nam, khi Benemann phat hién ra 1 loai vi khuan
lam (Anabena cylindrica) c6 kha néng sinh H,




Dung nang lwvong
ASMT dé san xuat

Hydrogen




Hé QH Il 02
\ |
Ferredoxin ' Ucché
N Y
Hydrogenase
~

Qua trinh san xuat hydrogen bdi vi tao .



CONG NGHE THU HOI
NANG LUQNG VA VAT CHAT
TW CHAT THAI RAN PO THI



Céac hé thong quan ly chat thai ran &
viing Pong Nam A

v Toc dd thu gom chat thai ran: Singapore (90%), Bangkok,
Jakarta and Kuala Lumpur (80 — 85%)

v/ X ly chat thai ran: Tai ché, Bai chon lap, Lam phan va
Thiéu huy.

v Cac nha may lam phan va thiéu huy dwoc xay dwng
nhwng hoat ddng khéng hiéu qua bdi cac ly do sau:

v Chi phi van hanh qua cao

v’ Bao tri va van hanh thiét bi kém

v’ Thiéu cac chuyén gia

v/ Céng tac tién x ly kém

v Gia phan hi*ru co tr rac thai cao so v&i cac loai phan bén
co trén thi trwong

v Phan dbi cua cac dia phwong cé dat 16 dot ngay cang tang



Cac hé thong quan ly chat thai ran &

viing Déng Nam A

Quoc gia Cac phwong phap xuw ly (%)
Phan | Chénlap | Chon lap Pot PP khac
bon ho Kin
Indonesia 15 60 10 2 13
Malaysia 10 50 30 S S
Myanmar 5 80 10 - 5
Philippines | 10 75 10 i 5
Singapore - - 30 70 -
Thailand 10 65 5 5 15
Vietnam 10 70 - - 20




Cac cong nghé xuw ly rac thai gia re

Bai chon lap co kiém soét: cé 1op sét, cé hé thdng
thu gom va x& ly nwéce rod ri, cé hé thdong ph

Bai chdn lap hop vé sinh: c6 nén day tong hop, ¢
hé thong thu va x& ly nwdc rd ri, co hé thong lam
thoang

Bai chon lap phan (ng sinh hoc: dung cho phan
hay sinh hoc chat thai

_am phan bén (theo ludng hoédc thu ddong)

_am phan bén trong thung: cdng nghé thap, nhwng
niéu qua va kha nang xt ly tot, chi dung cho ving
thap, cd mui
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MODERN LANDFILL

METHAME GAS

RECOVERY LEACHATE
TREATMEMNT
| SYSTEM

LEACHATE
COLLECTION
SYSTEM

AGIUIFER




Cong vien Freshkill, 0 New York
dugc xay dung tréen nén BCL 16n nhat the g101







Phat dien (1 MW)
Durban, Nam Phi




Khi gas & béi chon lap
Hé thong phuc hoi




Cong nghe I: Lam phan theo
ludng







Cong nghé lll: Lam phan trong thung kin




Bai chon lap 1a cach lam phan gia ré ti cac
loai chat thai khac nhau (500 tan/ngay)

Bai chdon lAp | Chat thai ran dd thj2 | Cho/thwe pham®

Téng hiéu suat tai 175,000 350,000 600,000
ché 2009 - 2014
(tan CO, phat thai)
Gién) thai methane 0.25 0.5 0.7

(tan CO, phat

thai/tdn CTR)
Loi nhuan 1 triéu USD + trj 4-5 1-1.5
Triéu US$ gia ciia BCL
Loi nhuadn hang 70,000 — 100,000 — 200,000 | 50,000 - 100,000
nam 100,000

(US$ / nam)

« a:65% thanh phan hiru co (ddi hdi phan loai, [Am phan, va sang loc)
« b: 100% thanh phan hiru co (cho / chat thai thwe pham)




Cac cong nghé xw ly tién tién
(CNXLTT)
> COng nghé x& ly tién tién 1a bién chat thai thanh nang
lwong, ddi hdi nhirng yéu to co ban
— Tién x& ly CTR: dwoc si dung dé chuan bi CTR cho x(& ly bang
CNXLTT va phan loai tat ca nhirng thir co thé tai ché dwoc
— B® phan chuyén hoa (bé phan ng)
— Nha may x& ly khi va chat thtra (tuy chon)
— B& phan lam sach khi thai

> Nha may thu hoi va san xuat nang lwong (tiy chon): Nang
lwong/hé thong san xuat bao gom turbine, bd dun sdi, may
dot dé san xuat nang lwong. Ngoai ra, ethanol hodc cac
chat hiru co’ khac cling cé thé dwoc san xuat nhién liéu sinh
hoc.



Nhiét phan

» Khéng dung cho muc dich thwong mai, chi & dang
MmO hinh

> Sw phan giadi cac chat hiru co bé&i nhiét qua viéc s
dung nguon nhiét gian tiép

> Nhiét do trong khodng 300 dén 850°C dwoc duy tri
trong vai gidy trong diéu kién thiéu oxy.

> San pham la than, dau, khi tong hop bao gém cac
thanh phan O, CO, CO,, CH, va phwc hop
hydrocarbon.

> Khi tong hop co thé dwoc st dung dé san xuat nang
lwong hodc mét phan co thé nén lai dé san xuat dau
hoac sap



Hoa khi

“*Quy mbé nho

vLa trung gian gitra nhiét phén va dot vi no lién
guan dén s oxi héa mot phan.

< M6t it nhiét dé kich thich va duy tri qua trinh héa
Khi

% Oxygen duwoc cung cap, nhung & luong thap
khéng du cho oxi hdéa va doét chay hoan toan.

“*Nhiét dé trén 650°C

% San pham cha yéu 1a khi tdng hop

% San pham khac la cac chat ran khéng chay (tro)
co ham lwong carbon thap
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Héa khi bang plasma

“*Quy mbé nho

“* St dung dong dién qua dién cwc carbon hoac
graphite v&i hoi nwdc hoac oxy hoac khong khi
dé tao ra khi dan dién (plasma)

s Nhiét do trén 3000°C
*Hop chat hiru co chuyén thanh khi tong hop c6
thanh phan la H,, CO

< Cac hop chat hiru co bj héa ran



Quy trinh hda khi plasma

WRC FLASMA QASIFICATION REACTOR CROSE SECTION

ii;ﬁl P g Syngas
=

Continuous
Flow of Slag

Area >1500°C



Pot (thiéu hay)

> Dot chay CTR ¢c6 dd am duwdi 50%

> Lwong oxy phai da dé oxi héa hoan toan nhién liéu

> Nhiét dd dot khoang 850°C

» Chat thai chuyén thanh CO,, nwéc va cac doc chat
(dioxin, furan)

> Nhitng chat khéng chay (kim loai, thiy tinh, chat vo
co) lwu lai dwdi dang ran

> Kiém soat va xt ly khi thai tr qua trinh dot

> Can nhiéu nang lugng trong rac dé duy tri quéa trinh
dot, néu khong thi phai cung cap nang lwvgng dé duy
tri nhiét d6 cao




Phan hay ky khi

Chuyén hoa sinh hoc cac hop chat hiru co trong
diéu kién thiéu oxy & 55 dén 75°C

San pham 1a chat hiru co da 6n dinh co thé s
dung nhw dat sau khi da loai nuwéce

Phan hay cé thé dwoc st dung truwdce tién dé lam
giam lwong bun cho loai thai hoac tai str dung

Khi methane sinh ra dung dé phat dién/cap nang
lwong/thap sang



Céng nghé x& ly CTR tién tién

Pic diém cua cong nghé xtr ly CTR tién tién:

C6 sw 6n dinh cao, an toan doi v&i méi trwéng
Khoi lwong rac xt ly thap (cao nhat la 400
tan/ngay & Nhat)

Von dau tw cao

Poi hdi phai co ky sw gidi dé van hanh

Khong si¢ dung dwoc cho hon hop CTR chwa
phan loali

Khéng toi wu vé mat nang lwong va san pham tao
thanh



Bang so sanh cac céng nghé

Xt ly CTR tién tién

Céng nghé Céng xuat | Loinhuan Tri gia Ké hoach van
' nha may | (triéu USD) (USD/tan) hanh (thang)
(tAn/ngay)

Nhiét phan 70-270 16 - 90 80 - 150 12 - 30
Hoa khi 900 15-170 80 - 150 12 — 30
Poi 1300 30 - 180 80 -120 94 — 96
Hoa khi Plasma 900 50 - 80 80 - 150 12 — 30
Phan huy ky khi 300 20 - 80 60 - 100 12 - 24
Lam phan trong 500 50 — 80 30 - 60 9-15
thung
BCL hop vé sinh 2500 5-10 10 - 20 9-15
BCL phan huy 500 10-15 15 - 30 12 - 18
sinh hoc




THU HOI NANG LUONG
VA CHAT THAI
TRONG NONG NGHIEP



KHI SINH HOC - BIOGAS
(PHAN HUY KY KHi)
Nang lwong tw khi

N e
sinh hoc dé van

Ky b 2e i DONG KiN VONG hanh nha may SX
Chat thai gia suc VAT CHAT ethanol

dé SX khi 1

methane " ' Sinh khéi diing
‘ cho SX khi sinh

' hoc

THUC AN . . NHA MAY
GIA sSUC TAI CHE SX
ETHANOL

<4

Nha may SX ethanol dong
théi SX thirc an gia suc



Chatthai |

ran

Nuwoc
thai

Thirc an
gia suc

Vat liéu
xay dung

Nhua,

nhan chuyén
\ Chat thai
phong Khi sinh hitu co
phatdién -
Y
BE ti€p —
nhan bun Y Khi s.lnh hoc
thai (Biogas)
A
Thircan
et Noilwu triv
chat thdi néng —>
Khu san nghiép
xuat gach T

Khu lwu triv
phan bodn

Bun thai

A

Khu san xuat
phan bodn

CHAT THAI NONG NGHIEP

> giay, kim
loai...

Phan
bdn



How Corn is Used

10%
46%
Iﬁ:;::: Animal Feed E:: 9% :J:::I
- orts
& Residual P Ethanol Consumption

Future Cellulosic Blofuels
y (non-food) &

wheat i { sweet
straw switchgrass  woodchips sorghum

As of 2007 / Sources: U.S. Department of Energy & U.S. Department of Agriculture



Freestanding Kitchens




TOI UU HOA VE MAT NANG LUQNG
TRONG NONG NGHIEP BEN VI'NG

Lwa’
chgnt@i
wu nhat

Ngan nguwra

Giam thiéu

Tai str dung

Tai ché

Thu hoi
Lwa nang lwong
chon
kém
nhat

Loai thai



TONG KET
NHIEN LIEU SINH HOC



Echieinat i—h Ester hoa | Blodiesel
Bioethanol
—lmaen ] e
~Lenmen

Biogas

Khi hoa

Butanol

o (e Biomethanol
Nhiét téng (MTBE/DME)




» Viéc st dung nhién liéu SINH HOC dan
dwoc chap nhan do viéc tdng nhanh cla
gia dau thé va khi dot

* Thuan lgi cua nhién liéu SINH HOC la:

- Pa dang vé ngudn va dinh dang (1dng, khi, ran)
« Sach, khéng phat thai hoac giam phat thai

» Khong/it sinh khi CO,. lam gidm sw am Ién toan
cau

e Tai tao duwoc, kho can kiét

» Chat thai tao ra giam, tai ché duoc



Tai liéu tham khao

General Websites on CDM and JI:

CFU website on CDM methodologies: Carbon Finance at the World Bank: Methodology
(www.carbonfinance.org)

Website of the UNFCCC: CDM: CDM-Home (http://cdm.unfccc.int/ and http://ji.unfccc.int/)

Website on CDM (and JI) procedures (Ministry of the Environment Japan, Institute for
Global Environmental Strategies): http://www.iges.or.jp/en/cdm/report01.html

Website (UNEP, Risg Centre). CDM (and Jl) pipeline overview
http://cd4cdm.org/index.htm

Website on Waste Management

World Bank website: www.worldbank.org/solidwaste

Websites useful for country information and data:

National Communications (for Annex | and non-Annex | Countries) and National
Emissions Inventories (Annex I countries):
http://unfccc.int/national_reports/items/1408.php

IPCC Methodology reports (e.g. National Guidelines for National GHG Inventories) :
http://www.ipcc.ch/pub/guide.htm

Website for energy statistics (International Energy Agency):
http://www.iea.org/Textbase/stats/index.asp

Website on Climate Analysis Indicators Tool (World Resources Institute):
http://cait.wri.org/

Website on emissions from oil and gas industry (US EPA Gasstar):
http://www.epa.gov/gasstar/index.htm




