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siplWarming, 1401

C.J.-‘ ate chiange S a fact.
CC Warming Is directly related to
reenhouse gas concentrations.

ﬁ ___:Forces of nature alone do not account
" for rise in carbon dioxide.

RICHARDSON SM]'IH GARDNER
ENGNI-‘.ERNG S: GFDIOGIC.AL




- IPCC Wor?ihg Group I" Trechnical Summeany
1'S.23

.Anthropogenic and Natural ForciL‘ngs

If=

Temperature anomaly (°C)

Temperature anomaly (°C)

-

observations

Pinatubo

Year

_ Santa Maria Agung El Chichon
_1 '0 1 L 1 L L L n | L 1 1 L " M
1900 1920 1940 1960 1980 2000
Year
by 1-0 e :
- Natural Forcing Only
B observations
0.5 —
0.0
- models ¥
—0.5
L Pinatubo
C Santa Maria Agung El Chichon
_1 _0 | L L | | L
1900 1920 1940 1960 1980 2000

PoY-LOM 002 00dI9

S—



CENIOLISE Gases

sl Dioxide (CO2):
: OIMUSHEN O TOSSIIUEIS, SelidWaste; tees andiwoeod
S leEl -
PR chemical reactions (e.g., manufacture of cement).
Mei 'ﬁi RNENEIEZ):

Preduction and tramsport ofi coal, natural gas, and oil.
=g [Svestock and' other agricultural practices.

---_:-" = [Decay of erganic waste ini municipal solid waste landfills.
BNIrolsiOxide (N20):
_ Agricultural and industrial activities
- Combustion of fossil fuels and solid waste.
_Eluennated Gases: Hydrofluorocarbons, perfluorocarbons, and
sulfur hexafluoride.

. Substitutes for ozone-depleting substances (i.e., CFCs, HCFCs,
and halons).

Emitted in smaller guantities, High Global Warming Potential
gases (“High GWP gases”).




INETEENOUSE GAaSES

Carbon Dioxide from
Fossil Fuel Combustion
1.547.0 (82%)

her Carbon Dioxide

Methane
175.8 (9%)

Mitrous Oxide
a7.5 (5%)

HFCs, PFCs, and SF;
31.4 (2%)

Source: Energy Information Administration, Emissions of Greenhouse Gases
in the Unitad States 2001 {Washington, DC, 2002
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=+ l\/laa 1€ from: Landfillss@weie #11)™

- arr ee-t-a-rat-hr-@@@gem%H seUcENRMhe US
Table 8-3: CHy Enusstons from Landfills (Tg CO, Eq)

Activity 1990 1907 1995 1999 2000 2001 2002 /2003

MSW Landfills 1971 259 191 2223 2265 2319 1386\ 2450
IndusHialLaﬂdﬂHE 138 31 133 16 159 162 167 172
-~ Recovered

Gas-i-Enerey B47) (24 (80) B9 (575) (91) (619

Flaed B16) (82) (40) (52 (505) (53) (46

Oxidize (164 (154) (149) (145) (140) (141) (144

Total 1474 1385 1340 1307 126.2 llﬁ.ﬂ( 131.

US Emissions Inventory 2005: Inventory of U.S. Greenhouse Gas Emissions and Sinks: 1990-2003
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SN Vitigation Through Jiadingss

sonmplianceNVanetnaoto Protocelbhased:

Neiean Development Mechanisn (CDM)

S6luntary Market: Non-Kyoto (North

_-'_Amerlcan) market based on voluntary
= reductions.
& The Chicago Climate Exchange (CCX):

Recent spot price at $5.40 (down from high
of $7.40), compared to roughly €27 ($40
US) per mtCO,e in compliance markets.
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CCX Earlii:n Financial Instrument (CFl) Contracts Daily Repont
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g aCashon OffsetsProject™

S UENIY e programitnat Works for you.

&ruw herrules

e GC =

B glos/ /A, chicacoclimatex.com/docs/offsets/I andfill
=== = '“—Gas P RIeOC0). P

'i—'":;-'? attps //WWW climatereqistry.org/resources/docs/protoc
= Ols/project/landfill/Landfill Project Reporting Protocol
= VA0 Nov.07. pdf

— CDM:
hbtp://cdm.unfcce.int/UserManagement/FileStorage/F
533II\/IIDO5RYD9I7V715HJFLSGOLH6
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MOLOCO! Pros,and - Consps

ROINLS Lo consider:
88% Global Warming Potential.
9eni versus enclosed flares.

Definition of “Voluntary” system.
Length of program

(g —

ENGINEERING & GEOLOGICAL
SERVICES




VEeHication Process _— -

O MENT DOCUMENT, DOCUMENT

IR —

= C utoff Stialrt date or methane destruction.

- Destructlon pefore this date may need to be
_-"_subtracted from the total.

— = Small “vent” flare installation dates are hard
=== {0 document, and flow meter data is
typically not available.
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givility. depends on voluntamy/s s

(g —

Nc {Credit for carbon reductions mandated 0)Y,
Jfr.

Provide permitting files AND related
' *Correspondence
=== [Designi Capacity
— Tiler 1 & 2 NMOC Reports.
States may be more stringent than EPA.

Sites required to control methane may still be
eligible.
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SENVIt the Elow
~ nimsi@ug--n-—-——--——
SACCUrate

2 S andardlzed

. '- KAoW, your meter
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_—— -
VIElEne Gas Analyzer~s

SContinUeUs methane measuremen
ojojzl);

T

onthly readings at a minimum.

“Weasurement after the blower discharge IF
_,=._ E - SAEE TO DO SO.
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pElaMogging,and Recording, -

\
'

irculz _ S— k a j\
SEircllar charts k

S8 Sirip) charts
S8 Paperiess

"= SCADA
" Continuous flow and flare temperature.
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\Gzlibration Records: Flow ang

l\/IeE | ane =

(g —

/) nnual How meter calibration.

Quarterly flow field checks.
: _"_GEI\/I 50072000 should be calibrated daily.

ST n-line analyzers per manufacturer’s
recommendations AT A MINIMUM.
Some units experience drift within days or
weeks, not months.
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= ACtion* CreditsifroameNSES Sites™

2 SV B expansion ahead of 2 year/s
yee f” ie:
® LV|de as-puilt drawings showing
__ _ = ¢cell boundaries, with dates of operation,

-r

—
..—-—"_1'

.-H—--

= [ FG well/header line locations, and
— Flow and methane measurement locations.
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SENCIUSION

- I_arg_' are largest US emitters of methane.
: _jbn trading may’ reduce the impacts of global
e f’mlng
| ""' gVeral trading programs available to landfills.

a—l"'"m_ﬂ" —

== I3\/er|f|(:at|on process is not easy or automatic.

.' s  Documentation Is critical to successful
verification
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Contact us at:s

= Vatt Lamb, Projet Scientist
X Approved Landfill Methane Verifier
~ (919) 828-0577 ext. 121

Matti@rsgengineers.com
WWW.rsgengineers.com
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