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Caveat

. These slides provide summary information
gathered from EPA website, presentations
and final rule

EPA final rule is the authoritative reference

on applicability and requirements of the EPA
Mandatory Reporting Rule



Federal Mandatory GHG Reporting
Rule - Background

. Congressional Request - FYO8 Omnibus Appropriations
(Dec. 26,2007)

BEPA to oUse Existing Authority Ur

. EPA Releases Proposed Rule For Public Comments (Mar.
10, 2009)

B 16,800 written comments received

- EPA Issues Final Rule (signed Sep. 22,2009, published in
Federal Register Oct. 30, 2009)

B Does NOT require control of GHGs, only monitoring and reporting is
required

BAf fects | arge facilities with emi
equivalent per year (mTon CO2e/yr)

B 85% of the total U.S. GHG emissions covered
B 10,000 facilities affected nationwide
B No delegation to states



EPA Final Rule: Overview

Sources Affected

B Direct emitters O generally, 25,000 metric tons CO2e/yr
threshold

B Fossil fuel suppliers and GHG suppliers
B Vehicle and engine manufacturers (heavy-duty and off-road)

Most Small Businesses/Commercial Bldgs Not Affected

Facility Level Reporting

Schedule
B Annual Reports Submitted Directly to EPA
B Facility Level Reporting for Direct Emitters

Data collection starts Jan. 1,2010
First emissions report due Mar. 31,201 |

B Corporate Level Reporting for Vehicle/Engine Manufacturers

Reporting starts model year 201 |



E'P A Euaentad Rudne

Certification/Verification
B Facilities will self-certify
B EPA will verify the data

Reports submitted through an electronic system (under development)
Built-in calculation and completeness checks
On-site audits

Cease Reportingée

B After 5 consecutive years of emissions < 25,000 metric tons CO2e/yr
B After 3 consecutive years of emissions < 15,000 metric tons CO2e/yr
B If GHG-emitting processes or operations are shut down

States and Local Agency Role

B Rule does not preempt states or replace state reporting programs

B No state delegation

B Reporting directly to EPA



EPA Final Rule: Rule Content

Part 98 Subpart A: General Provisions
B Affected sources

B General monitoring, reporting, recordkeeping, and verification
requirements

B Submittal requirements

B Compliance and enforcement requirements

Part 98 Subpart C through PP: Source

Specific Requirements
B Reporting threshold

‘B Emission calculation methods
B Monitoring & QA/QC requirements
B Data reporting requirements

B Recordkeeping



'EPA Final Rule: General Monitoring
- Requirements

Monitoring Plan

B ldentify individuals responsible for data collection

B Explain processes & methods used for data collection
B Describe QA/QC procedures for monitors

B Existing operating procedures may be used

Continuous Emission Monitoring Systems (CEMY)
B Required if already used (e.g.,Acid Rain Program, NSPS)

B Optional for other sources

Best Available Monitoring Methods (BAMM)
‘B May only be used during Jan. |,2010 through Mar. 31,2010
B Use estimation techniques provided in the rule

B Obtain inputs for GHG calculations using BAMM (e.g., current
data/methods)

B Starting Apr. |,2010, must begin following applicable monitoring and
QA/QC requirements, unless facility applies for and receives an extension



EPA Final Rule: Report Content

Abbreviated Emissions Report (2010 only)
B Stationary combustion sources only
B Can report facility total emissions only (not unit specific)

B Can use any calculation methodology in Subpart C

Full Emissions Report
B Facility identifying information

B Annual GHG emissions, excluding biomass CO2 (metric tons
CO2elyr)

B Annual CO2 emissions from biomass combustion (metric tons
CO2elyr)

B Annual emissions of each source category, (metric tons each gas)
B Other applicable emissions data (e.g., by unit or process line)

B Verification data (e.g., data used to calculate emissions)

B Description of BAMM

B Missing data procedures



EPA Final Rule: Recordkeeping (3 yrs
minimum retention)

- List of all units, operations, processes, and
activities for which GHG emissions were
calculated

. All supporting data used to calculate emissions

- Annual GHG reports

. Missing data computations

- Written GHG Monitoring Plan

. Certification and QA tests

- Maintenance records for measurement equipment

. Other data required by applicable subparts



EPA Final Rule: GHGs Covered

. Carbon Dioxide (CO?2)
- Methane (CH4)

- Nitrous Oxide (N20)

. Fluorinated GHGs:

BSulfur Hexafluoride (SF6)
Bnitrogen trifluoride™ (NF3)
BHFCs* d Hydrofluorocarbons
BPFCs* 0 Perfluorocarbons
BHFEs* - Hydrofluorinated ethers

*Some fluorinated GHGsare not in NCD A Q depgorting system (AERO); however, those missing are likely not
emitted by NC sources



Applicability for Direct Emitters
(40 CFR Part 98, Subpart A)

If a facility contains any category below.: Report emissions from ALL source categories for which
there are calculation methods in 40 CFR Part 98, Subparts C through JJ.

Table 1

NO THRESHOLD PRODUCTION -BASED EMISSIONS THRESHOLD
Adipic Acid Production THRESHOLD Manure Management
Aluminum Production Municipal Landfills 2 Systems- _
Ammonia Manufacturing that generate CH4 in amounts greater or that emit CH,, arr]]d N,O in |
Cement Production equal to 25,000 metric tons of CO2e amounts more than or equal to
Lime Manufacturing annually or greater than 25,000 metric

. . . tons COe
Nitric acid production HFC-23destruction processes-
Phosphoric Acid Production that are not collocated with a HCFG-22

production facility and that destroy more | Electricity Generating

Petrochemical Production than 2.14 metric tons of HFG23 per year | Facilities -

Retro_leum Ref'ne”es ) that are subject to the Acid Rain
Titanium Dioxide Production program OR that contain electric
Silicon carbide production generating units that collectively
Soda Ash Production emit 25,000 metric tons or more
HCFC-22 Production CO.

Source. General Provisions, fact sheet, EPA430-F09-006R
Means this category is present in NC
May have in the future



Applicability for Direct Emitters

(CGont 6d)

I't a facility /s not covVver efmrpilyishé lolefed ih Tablesq B2k S O

25,000 metric tons CO ,e combined emissions
from any of below categories, stationary

source combustion*, and miscellaneous
carbonate use.: Report emissions from ALL
source categories for which there are

calculation methodologies in 40 CFR Part 98,
Subparts C through JJ.

Table 2

Ferroalloy Production

Glass Production

Hydrogen Production

Iron and Steel Production
Lead Production

Pulp and Paper Manufacturing

Zinc Production

Means this category is present in NC

emi t s O &édiric k@O ,e! fromALL
stationary combustion sources combined, *
report emissions from stationary source
combustion devices only.

Table 3

Boilers

Stationary Engines
Process Heaters
Combustion Turbines
Incinerators

Other Fuel Combustion Equipment

L [f the maximum combined heat input capacity is less than 30
million Btu per hour, no reporting required.

2 Excludes portable equjpment, emergency generators,
emergency equipment, agricultural irrigation pumps, and
hazardous waste combusters (except cofired fossil fuels), and
flares

* Excludes COZ2 emissions from combustion of biogenic fuels

Source.: General Provisions, fact sheet, EPA430-F09-006R,



Direct Emitters Do Not Report At
This Time (expected 2012)

Electronics Manufacturing
. Ethanol Production
. Fluorinated GHG Production
. Food Processing
- Industrial Landfills
- Magnesium Production
- QOil and Natural Gas Systems
. SF6 From Electrical Equipment
- Underground Coal Mines

. Woastewater Treatment

Means this category is present in NC



EPA Plans For Rule Implementation

- Feder al Regil ster ve
website

. Also, Information & Training Resources

B On-line applicability tool to assist facilities to assess if they
need to report

B Webinars & Training Sessions

B Guidance documents/Information sheets


http://www.epa.gov/climatechange/emissions/ghgrulemaking.html
http://www.epa.gov/climatechange/emissions/ghgrulemaking.html

How Will NC-EacilitiesBe
~ Impacted By The Rule?

105 to 130 facilities expected to exceed EP4
threshold

Most facilities expectednot to exceed EPA
threshold

Some waste management, agricultural, and
commercial building operations may have
to report

* Reporting Rule Threshold for most facilities.
Actuale mi s s i 25,608 n®@tric tons yr (27,558 short tons /yr)
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- Voluntary Reporting of GHG
> Emissions to NC DAQ

Reporting Mechanism

Kacilities submit emissions along with criteria and
hazardous pollutants in DAQ Air Emissions Reporting
Online (AERO) System

AGHG emissions reported on a compound-specific basis
AJnits are short tons per year

Assistance Provided to NC Industries
AEmission calculation guideline documents

Mpreadsheets
AWorkshops
Alelephone/Email technical support

17



Preliminary Results 2008 Voluntary
Reporting of GHG Emissions



Voluntary Reporter Profiles

TitleV

330 TitleV Facilities
Submitted Inventories

230 Submissions Reviewed &
Approved by DAQ by 10/1/09

90 Facilities Voluntarily
Reported GHG Emissions

B Biggest emitters (large power
plants) did NOT report; small
power plants reported

B 31 out of 90 Facilities had

Non-TitleV

B 15 synthetic minor facilities

B || small facilities

B Al facilities emitted <
25,000 mTpy CO2

emi ssions O 25,000 mTpy
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Voluntary Reporters
Sp-ec birmu-m

hospitals/labs [
electronics
military

pharmaceuticals

natural gas

universities
glass

bulk storage/terminals ——J

pulp&paper
transportation eqmt
metals —]
landfills/waste combustion 1
textiles 1
boats |

Represent Broad

asphalt/minerals/brick
printing/coating

chemicals/paints/batteries

ofrryTipd

M voluntary reporters

O non-reporter or data not final yet

food/tobacco

Electric Services/Steam

wood products/furniture

plastics/rubber/fiber

o
=)
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Distribution of Voluntary Reporter
Emissions

450,000

400,000

350,000

300,000

250,000

200,000

150,000

Emissions mtons CO2e

100,000

50,000

ol i ...uumullIIII|||||||||”

*chart excludes the highest voluntarily reported
emissions (2.7 million tons)



34% of Voluntary Title V Reporters
Emiz 1500 m25 00 002/ /ime

No. of Reporters

40

35

Not Subject to EPA reporting Subject to EPA reporting

30 -

25 -

20 -

below 5,000 5,000 to 25,000 25,000 to 50,000 50,000 to 100,000 above 100,000

Facility-wide GHG emissions (metric tons)
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GHG Source Types Voluntarily
Reported

. Stationary Combustion (500 or so processes- about all
reporters have this source)

-~ Landfi || Met hane (2 Titl e

- Natural Gas Transmission Methane (3 facilities reported
blowdown/fugitives)

. Process CO2 emissions (phosphoric acid and pulp &
paper)

. Wastewater Treatment Methane (| food processor)

. HFCs from refrigeration/AC (| university, | tobacco plant)

. HFCs from general solvent use (| boat mfg, | fiber mfg)

The only additional GHG source we pot el
reported is Semiconductor Manufacturing



Surveyed |3 Voluntary TitleV Reporters

Representative of Size & Type of Facilities Operating in NC
Reasons for Reporting

Bolt was no big deal 6 or inclu
B To get some experience for EPA and/or DAQ reporting (4)
B They thought it was required (3)

B They were already reporting to others such as the EPA Climate
Leaders (2)

Hours/Cost Estimates

B || took less time and money than DAQ estimate (most were less
than half); those that took the least amount of time relied on our
combustion emissions estimation tools

B 2 were unable to separate out GHG from other pollutant effort



Estimated and Actual Costs For GHG
; Emissions Reporting to NC

1stYear Cost Subsequent Estimated NC Industry Sector Total No.

Range Year Cost Labor (No. of Facilities) of
Range Hours per Facilities
year
$< 800 <250 4916 Wood Products/furniture (41) Metal (6) 124
($1,500) (12 hrs) Plastics, rubber, fiber (34) Boats and reinforced plastics(2)
(<$1,000) (6 hrs) Electric power (21) Asphalt, brick, mineral (9)
(<$500) (4 hrs) Printing paper coating, etc. (9)
(<$500) (I hr) Chemicals, paints, batteries (2)
$800 - $1600 $250 6 400 7-30 Wood products/furniture (5) Plastics, rubber, fiber (5) 101
(<$500) (1 hr) Food, tobacco (13) Printing paper coating, etc. (9)
(<$500) (1 hr) Chemicals, paints, batteries (16) Asphalt, brick, mineral (10)
(I hr) Textiles (14) Metal (5)

Others (motor vehicles , universities, gas terminals, pharmaceuticals,
hospitals) (24)

$1600 - $2600 $800 - $1800 15048 Plastics, rubber, fiber (3) Chemical, paints, batteries (3) 53
($1,000-$1,500) (5 hrs) Food, tobacco (12) Military (1)
(~$1,500) (16 hrs) Landfills ( 1 5) 3)
Electric power (16)
$3000 -$4600 $1200 6 3800 14 685 Military ( 2 ) I5
($500) (24 hrs) Glass (5)
($1,500) (40+ hrs) Pulp and paper (6)
$6500 $6000 108 - 120 Semiconductor (1) I

Red text represents results of phone survey



Contact Information

Sushma Masemore

Allied Programs Branch Supervisor
Division of Air Quality
919-715-7566

DAQ Website:


mailto:Sushma.Masemore@ncdenr.gov
http://daq.state.nc.us/monitor/eminv/gcc/

Additional Slides:

EFRA O0sorRe poeriddri n g
Stationary Fuel Combustion
Sources and Landfills

Subpart C- General Stationary Fuel
Combustion Sources

Subpart HH- Municipal Solid Waste Landfills

CAVEAT: EPA rule is the authoritative
reference for the rule

R



Subpart C: Major changes from Proposal

.- Added Exemptions

BDondt need to report CO2 for oun
(i.e., they are not in Table C-1), unless
Fuel comprises 10% or momBeuwhrof t he H

It is a Tier 4 (CEMS) unit
BDonot need to report CH4/ N20 f or
B Haz. waste burning is exempt (but fossil fuels fired with haz. waste are not)

B Flares are exempt under subpart C (but not necessarily under other
subparts)

B Emergency egqmt (e.g., fire pump) and emergency generators are exempt

Reduced need for fuel flow meters

B For many units (including all with a maximum rated heat input capacity of
250 million Btu/hr or less), company records are allowed. Fuel billing
records obtained from fuel suppliers qualify as company records.

BFuel billing meters allowed I n s

Where sampling is required, frequency is reduced



Subpart C Outline (| of 3)

- 98.32: GHGs to report: CO2,CH4,N20
- 98.33: Calculating GHGs

Ba) calculating CO2. Different equations given for the 4
different Tiers and alternative methods for units with
continuous monitoring systems

Bb) use of Tiers. Which Tier do you have to use!
Be) calculating CH4 and N20O
Bd) calculating CO2 from sorbent use

Be) calculating biogenic CO2 from biomass for units
that combination of fossil fuel/biomass



Subpart C Outline (2 of 3)

98.34: Monitoring and QA/QC

B a) Tier 2: sampling frequency, methods for HHV determination

‘B b) Tier 3: liquid/gaseous flow meter calibration methods and re-
calibration frequency; oil tank drop measurement methods, flow
meter quality assurance, carbon content sampling frequency and
methods, MW (when applicable) methods

B c) Tier 4: certification of CO2 and flow rate monitors and O2
monitors and ongoing QA

B d) sampling for MSWV biogenic emissions determination

B e) sampling for biogenic emissions determination when CEMS are
used

B f) When company records are used - need both the records and an
explanation of how they are used to compute fuel consumption,
sorbent usage, steam generated, biogenic fuel consumption

B g) Provides Subpart C- specific reqmts for GHG monitoring plan
related to documenting procedures used to ensure accuracy.



Subpart C OQutline (3 of 3)

98.35: Missing data Procedures
98.36: Reporting

B a) facility level under general provisions plus additional described in rest
of the section (i.e., b through e)

B b) For Units that use the Tiers

B ¢) Reporting alternatives for units that use the tiers such as aggregating
emissions across units (under certain conditions)

B d) For Units subject to Part 75

B e) verification data specifies what has to be reported vs what has to be
kept in records for the various tiers, MSWV, for sorbent use, etc, and what
has to be submitted and by when, if requested from EPA

98.37: Records that must be retained

Refers you back to general provisions, company records, missing data
records, verification data records

98.38: Definitions
Refers you back to subpart A and Provides Tables C-1 and C-2



Calculations for CO2 depend upon unit size, fuel
type, & more

Tier 1 (Easiest) Emission Factor (EF) * annual FUEL used * default HHV

Can use company records (which includes supplier billing records) for annual fuel use. HHV
and EF from Table C-|

Can use for
Bany unit O 250 mm Bt-u/ hr for fuel 1isted
B any sized unit burning biofuel

B Any unit combusting municipal solid waste and not creating steam (unless Tier 4 is required)

B CANNOT be used if you routinely form analysis of HHV or if you receive it from your
supplier.

Tier 2 Emission Factor (EF) * annual FUEL used * measuredHHV;

Diffnt calculation for burning MSWV or other solid fuel and producing steam.

Can use company records for annual fuel consumption. Use supplier sampling results (or
your own sampling) for HHV. Sampling frequency depends on fuel type. EF from Table C-|

Can use for

Bany unit O 250 mm Bt-u/ hr for fuel 1isted
B Unit > 250 mmBtu if using pipeline quality natl gas or distillate oil

B Any sized unit combusting municipal solid waste that creates steam (unless Tier 4 is required)



Calculations for CO2 depend upon unit size, fuel
type, & more

Tier 3 Calculation based on annual fuel use and measuredarbon content of that fuel

Annual Fuel use from flow meter for liquid and gaseous fuels. Company records allowed for solid fuels.
Carbon content from sampling. Frequency depends on fuel type

Must use for

B Any unit > 250 mm Btu/ hr for fuel l i sted unl
required.

B Any unit > 250 mm Btu/hr for fuel NOT listed if the fuel provides 10% or more of the heat input to the unit
(or group of units if common pipe is used).

Tier 4 Uses continuous emission monitoring system (CEMS)

Uses CO2 concentration monitor and stack gas volumetric flow rate monitor; though oxygen monitor
can be used if there is no process emissions mixed with combustion products

Must use if

B Unit meets a set of 6 criteria, one of which is a size criteria, another is that the unit combusts solid
fossil fuel or MSWV as either a primary or secondary fuel, and another is that unit has installed CEMS
that are required by Fed or State reg or permit requirement

B Uni t rnB@/Ar8nd ifit meets a set of criteria one of which is that the unit combusts solid
fossil fuel or MSWV as either a primary or secondary fuel, and another is that unit has installed CEMS
that are required by Fed or State reg or permit requirement

B May be used for a unit of any size, combusting any type of fuel.
Alternative methods for units with continuous monitoring systems

For units not subject to the Acid Rain program that report data to EPA according to 40 CFR part 75, calculation uses
the monitored heat input data or CO2 (or O2) and flow rate data. along with equations referenced from that part
or Appendices to part 75.



CO2 from Sorbent and Biogenic CO?2

CO2 Emissions from sorbent use

B From fluidized bed boilers and units equipped with a wet flue gas
desulfurization system or sorbent injection

B Use CEMS, or

B Calculate using amount of sorbent (can use company records) along
with other constants provided in equation

Biogenic CO2
B For MSW

Tier | or 2: Determine relative portions of bio and non-bio CO2 on a quarterly basis using ASTM

sampling/analysis methods. Multiply annual avge proportion by annual CO2 mass from Tier | or
Tier 2 eqns.

Tier 4: Determine total CO2 (CEM) volume, fossil fuel CO2 volume and subtract to get CO2
volume from MSW, use ASTM sampling/analysis methods to get proportion of bio. Multiply volume
ratio of CO2 from bio to annual mass CO2 emissions from CEMS

B For pre-mixed fuels containing biomass, use best available info to determine mass of
biomass fuels, and document procedure in GHG monitoring plan

B For solid biofuels (e.g., wood), can compute Fuel use based on enthalpy and amount
of steam, HHV of biomass fuel, and other params if co-firing, for use in Tier |
calculation

B If using CEMS (not for MSW), determine total CO2 (CEM) volume, fossil fuel CO2
volume and subtract to get bio CO2 volume. Apply volume ratio (bio to total) to
CO2 mass emissions from CEMs.



Tier 1 Calculation Example, CO2

For: Natural Gas Boiler; |00 mmBtu/hr max heat input,
using 500 million standard cubic feet (mmscf)

| ook up values From Table C -1 of Subpart C:
HHV =1.028 x 10 3 mmBTU/scf
EF (based on Carbon Content) = 53.02

kgCO2/mmBTU
FUEL HHV EF
{ } d
500 mm scf * 1.028 x 10 * mmBTU * 53.02 kgCO2 * 1E6 scf * 1 mton
scf mmBtu mmscf 1000kg

=27,345 metric tons CO2



Calculations for CH4/N20O

Dondt need to report if

A ForTiers 1-3: Calculate based on fuel use, HHV and
default EF
B Use same fuel use as was used for Tiers
B Use measured HHYV if CO2 used Tier 2, otherwise use default

If use CEMs: Calculate based on Heat Input of the Fuel
and default EF



CH4/N20 Calculation Example

(same natural gas boiler as CO2 Example)

Table C-1:
HHV = 1.028 x 10 3 mmBTU / scf

Table C -2:
EF=1.0 x10 3 kgCH4/ mmBTU
EF=1.0 x10 “*kgN20/ mmBTU

CH4:
500 mm scf x1.028 x 102 mmBTUXx 1.0 x 10-3 kgCH4 x 1E6 scf x 1 mton
scf mmBtu mmscf 1000kg
: Convert to CO2e, using GWP=21
CH4=0.514 metric tons 21x0.514 = 11 mtons COZ2e
: Convert to COZ2e, using GWP=310
NZ20=0.0514 metric tons 310x0.0514 = 16 mtons COZ2e

Recall that CO2 =27,345 mtons



Subpart HH

Municipal Solid Waste Landfills



Major changes from Proposal

. Added Exemptions

BDonot need to report 1 f your
Jan [, 1980
Bl ndustri al |l andfill s donodot ne

looking more closely at this)

Final rule provides methods for estimating waste for historic
years (i.e., prior to reporting date)

Dondot need to continuous|
weekly sampling of gas is allowed if a continuous system is
not in place

. Additional methods allowed to measure CH4 concentration

- Additional values for default collection efficiencies provided
(previously value was 75% in all cases) depending upon the
cover configuration



Subpart HH Outline (1 of 4)

. 98.340: Definition of Source Category
- 98.341: Reporting threshold

- 98.342: GHG to report: just CH4 from
this subpart and CO2,CH4, N20 from
subpart CC

- 98.343: Calculating GHGs

Ba) calculate modeled methane generation

Bb) calculate quantity of CH4 destroyed 0 if you have
gas collection system

Bc) calculating CH4 generation and actual emissions
(via 2 different ways if you have a collection system)



Subpart HH Outline (2 of 4)

98.344: Monitoring and QA/QC

B a) determine amt wasted landfilled via mass measurement

B b) gas collection system: gas composition monitor, choice of
met hods for monitoros CH4 conc

B c) gas collection system: gas flow meter for volumetric flow,
choice of methods

B d) calibration of temperature and pressure monitors

B e) document procedures used to ensure the accuracy of the
estimates of the disposal quantities and, If applicable, gas flow,
composition, temp & pressures

98.345 Procedures for estimating missing data

Ba) CH4 content
B b) gas flow rates

B c) daily waste disposal quantity --annual waste disposal must be
calculated as the sum of the daily quantities of waste (of that
type) disposed



Subpart HH Outline (3 of 4)

>

=

~

98.346: Subpart HH-specific reporting

B a) classification of landfill as open or closed, year it accepted waste,
capacity, leachate quantity, disposal quantity for each year of landfilling

B b) Method for estimating waste disposal quantity and why you selected it
B ¢) Waste composition for each year

B d) and e) values for eqn HH- | for each type of waste used

B f) surfaced area of landfill containing waste (for each type of cover top)
B g) modeled annual methane generation rate

B h) If no gas collection, then annual CH4 based on modeled

B i) if gas collection: total volumetric flow and CH4 concentration, monthly
avg temp, monthly avg pressure. Statement indicating where destruction
is occurring (onsite vs offsite) and whether a back up destruction device is
present, destruction efficiency annual operating hours of device.
Recovered methane via HH4, description of the collection system,
generated methane via HH-5 and HH-7 methane emissions, using 2 diffnt
eqns.



Subpart HH Outline (4 of 4)

98.347: Records that must be retained

Refers you back to general provisions, plus calibration
records (along with methods)

98.348: Definitions
Refers you back to subpart A and Provides Tables HH-I to HH-3



Calculations for CH4 emissions depend upon whether you
have a collection system; No other GHG emissions are
covered in HH (use Subpart C for combustion emissions)

CH4: No collection system (Easiest) Decay equation based on annual amount of
waste, characteristics and other paramters

annual waste disposal must be calculated as the sum of the daily quantities of waste (of that type)
disposed

Determination of prior yearsd annual waste ha
in reporting year, and avg based on landfill capacity)

If you have data on waste type, then use eqn HH-1 separately for each type and then sum CH4

CH4: Waste Collection System Compute emissions two ways, using two
approaches for Generation: |) decay eqn and 2) based on collection system
eff|C|ency (CE) and measured collected methane.

Collected Methane Determination:

B Can use continuous monitor for collected methane, or continuous monitor for flow, concentration,
temperature pressure and moisture content. Use daily averaging periods in the eqn.

B If no continuous monitor, must determine concentration (and, if necessary, temp and pressure and moisture
content) weekly and use continuous monitor for gas flow to determine weekly cumulative volume for use
in eqn.

Determination of CE : utilizes several default values for collection efficiency depending on cover type.
Use weighted avg based on land area or default. Also uses fraction of time that the collection system
operated.

CE approach also utilizes destruction efficiency (DE) of device to determine emissions: if transferred
offsite DE= |. Otherwise use mfg specs or default value (use lower of the two). Also uses fraction of
time that the destruction system operated



