








Verabar Compared To

Other Insert Flow Sensors

Quality Assurance

Veris manufactures its own leak-proof,
solid one-piece sensor. Our primary
goal is to provide the highest quality
and most accurate sensor in the
industry.

L
H L H L H
~L
Verabar Round T-shaped
sensor sensor sensor

Other manufacturers use a three-piece
sensor design that has no positive
mechanical method of maintaining

a seal between the tubes. Therefore,
temperature, pressure, vibration and
even manufacturing variations can
cause leakage between the chambers.

This can result in a significant undetec-
table loss in accuracy.

Verabar is designed to meet or exceed
applicable ANSI and ASME codes.
The Verabar is available to meet B31.1,
B31.3, B31.8, NACE MR-01-75, etc.

Additional QA capabilities include
code welding, hydrostatic and other
non-destructive testing.

Why Average the Velocity
Profile?

Verabar averages the velocity profile
through multi-sensing ports which span
the entire pipe diameter. Other types of
non-averaging insert meters are SINGLE
POINT INSERT METERS (turbine, vortex,
magnetic, sonic, etc.). They assume a
“textbook: turbulent velocity profile, and
use a single “critical” point to infer an

average velocity. In actual industrial appli-
cations, sensors are located downstream
of disturbances, such as elbows or valves,
which produce non-uniform velocity pro-
files. This makes it virtually impossible to
locate a single point that represents the
average velocity.

Result: Inaccuracy ranging from £10%
to +20%.
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Problems with Other Sensor Shapes

Round Sensors
Round sensors produce unpredictable
accuracy. The original round sensors
were designed for economical fluid
balancing and did

not meet industrial Flow

demands for —

accuracy. Round

sensors have

a variable fluid

separation point Variable separation
that causes an point
unstable low

pressure distri-
bution around
the sensor.

Result:
Inaccuracy in
excess of +5%
and as high

as +10%.

Diamond and T-Shaped Sensors
These sensors produce pulsating, noisy
signals. They improved accuracy by use
of a sharp edge to fix the

fluid’s separation

point. However, o

this greatly E—

amplified the

vortex shedding

forces.

Result: Fixed separation
The sharp point

edges generate
extreme vortices,
causing sensor
vibration, pulsa-
tions and a noisy
signal to the point
that transmitter
dampening and
signal averaging
are recommended.

ISO 9001 Certified

Aerodynamic-Shaped Sensors
Extreme aerodynamic shapes that
permit the stream lines to reattach are
subject to airfoil type lift forces. This
occurs when

the angle of  Fow

attack varies  —

due to sensor

misalignment,

or the direction

of the fluid

varies, as is

common in

industrial piping

with upstream

disturbances.
Result:

The lift forces _—
can cause an  Flow
unpredictable

shift in the low Lift forces

pressure distribution, producing
inaccurate measurement.
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Salinas Valley Solid Waste Authority

Appendix B

EPA Approval of GEM-2000 Unit




From: Schmeltz.Rachel@epamail.epa.gov
[mailto:Schmeltz.Rachel@epamail.epa.gov]

Sent: Tuesday, November 17, 2009 2:59 PM

To: Roth, Josh

Cc: Weitz.Melissa@epamail.epa.gov; Hogan.Sean@epamail.epa.gov;
Goldstein.Rachel@epamail.epa.gov

Subject: Re: Fw: GHG Reporting

Hi Josh,

Rachel Goldstein forwarded your message onto me. Actually | was the Rachel that was involved with the
meeting on October 26 regarding monitoring requirements of the GHG Reporting Rule. You are correct
that portable gas composition analyzers and thermal mass flow meters are appropriate for compliance
with subpart HH of the rule.

With regard to the issuing of anything formal, we are currently considering our options for providing
clarifications to the regulatory text in the future.

Thank you.
Rachel

Rachel Schmeltz

U.S. Environmental Protection Agency
schmeltz.rachel@epa.gov

Phone: 202-343-9124

Street Address: 1310 L Street, NW
Washington, DC 20005



mailto:Schmeltz.Rachel@epamail.epa.gov
mailto:schmeltz.rachel@epa.gov

Salinas Valley Solid Waste Authority

Appendix C

Monitoring Requirements




Salinas Valley Solid Waste Authority | SCS ENGINEERS |

Table C-1. Monitoring Requirements

Monitoring

. ° 2
Parameters Site Equipment Requirements

Mass of Waste Landfilled Historical documentation and | \\ e d Daily
scales on site

Flow Rate Before Treatment VERIS Verbar Model # 100 Measured Continuously
Temperature of LFG!' Landtec GEM-2000 Unit Measured Weekly
Pressure of LFG! Landtec GEM-2000 Unit Measured Weekly
Methane Concentration Landtec GEM-2000 Unit Measured Weekly

Yokogawa Data Recorder
Destruction Device Operation Model # DX106-1, Serial #
Hours Per Year S5D303315412, Style S4,
Suffix#-2/C2

Measured Continuously

Annual Methane Correction

ASTM 1945-03 Measured Annually
Sample

pending flow meter calibration or determination from manufacturer.
20r other rule-compliant device.




Salinas Valley Solid Waste Authority

Appendix D

Quality Assurance Plan for
Monitoring Equipment Calibrations




Salinas Valley Solid Waste Authority

Table D-1. Monitoring Equipment Calibration Quality Assurance Plan
. Semiannual
Monitor! Weekly Monthly Annually
Inspect and clean if
Flow Sensor needed Calibrated annually or
Check flow data to determine if \
(VERIS Verabar Model # within expected normal range Perform O&M per per r‘n.anufac'rure s
100) manufacturer specification
specifications
Barton Transmitters Inspect and clean if
Model # FHIG, Serial # needed Calibrated annually or
! Check flow data to determine if ,
BC87996 and Model #. within expected normal range Perform O&M per per r_n.anuchfure s
FICG 224 ADCYY AA, Serial manufacturer specification
# 5C117541 specifications
Calibrated
GEM-2000 Calibrate unit before measuring Inspect S::ES;:;?:Z'S per
(Landtec) LFG using calibration gas P

specifications

Chart Recorder
(Yokogawa Data Recorder)

Inspect and perform O&M per
manufacturer specifications

Replacement of
paper chart and
checking pens

Flare Thermocouple
(Perennial enclosed flares
max capacity 750 scfm and
2,400 scfm respectively)

Check flare temperature to
determine if within expected
normal range

Inspect and clean if
needed

Perform O&M per
manufacturer
specifications

During downtime, check
thermocouple reading
against another
temperature
measurement device

'Or other rule-compliant device.







Environmental Consultants 6601 Koll Center Parkway 925 426-0080
and Contractors Suite 140 FAX 925 426-0707
Pleasanton, CA 94566 WWW.scsengineers.com

March 31, 2010
File No. 01207127.01

Mr. Dave Meza

Engineering Manager

Salinas Valley Solid Waste Authority
128 Sun Street, Suite 101

Salinas, California 93901

Subject: Applicability Review and Greenhouse Gas Emissions Modeling for the
Federal Mandatory Reporting Rule, and Applicability Determination for
California Air Resource Board AB32 Regulation to Reduce Methane
Emissions, Crazy Horse Landfill, Monterey County, California

Dear Mr. Meza:

The Salinas Valley Solid Waste Authority (Authority) retained SCS Engineers (SCS) to provide
assistance in evaluating the applicability of the federal U.S. Environmental Protection Agency
(EPA) issued rule for mandatory greenhouse gas (GHG) reporting for the Crazy Horse Landfill.
The EPA reporting rule has been published as “Title 40 of the Code of Federal Regulations
(CFR), Part 98 Mandatory Greenhouse Gas Reporting” (40 CFR 98), under which landfills are
covered by Subpart HH of the rule. SCS herein also provides this applicability review for the
Crazy Horse Landfill relative to the California Air Resources Board (CARB) AB 32 early action
measure for landfills (landfill methane rule).

SUMMARY

Our analyses show that GHG emissions are more than 25,000 metric tons of carbon dioxide
equivalent (MTCO2e) per year of methane, and that the Crazy Horse Landfill is currently
subject to the EPA reporting rule (Table 1). As such, SCS has prepared a Monitoring Plan for
compliance with the EPA GHG reporting Rule (Attachment A). A summary of rule applicability
requirements and analyses made in support of this determination are as follows.

Our analyses show that landfill gas (LFG) recovery is more than 3.0 million British thermal
units (MMBtu), and that the Crazy Horse Landfill is subject to the Landfill methane rule (Table
2). A summary of rule applicability requirements and analyses made in support of this
determination are as follows.

APPLICABILITY FOR THE EPA GHG RULE

Starting on January 1, 2010, the EPA requires landfill site owners to monitor and report GHG
emissions under Subpart HH if their facilities meets the reporting criteria of 40 CFR §98.2 (a)
(1). The two criteria that can trigger reporting requirements are:

Offices Nationwide
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1. Municipal solid waste (MSW) landfills which have accepted waste on or after January 1,
1980. This source does not include hazardous waste landfills, construction and
demolition landfills, or industrial landfills. This source category consists of the following
at MSW landfills: the landfill itself, landfill gas (LFG) collection systems, and LFG
destruction devices (including flares).

a. The Crazy Horse Landfill accepted and landfilled MSW from 1934 to 2009.

2. MSW landfills that generate methane in amounts equivalent to 25,000 MT CO,e or more
per year, as determined according to Subpart HH of this part.

a. The Crazy Horse Landfill modeled methane generation rate projection for 2009
was approximately 69,587 MTCO,e with an estimated LFG flow of 680 standard
cubic feet per minute (scfm) at 50% methane and for 2010 was approximately
70,190 MTCO,e with an estimated LFG flow of 686 scfm at 50% methane (Table
1). The Crazy Horse Landfill GHG emissions calculated from methane recovered
from active collection system generated approximately 167,378 MTCO,e with an
average LFG flow rate of 1,382 scfm at 46% methane, which is about 913 scfm at
50% methane in 2009.

The Crazy Horse Landfill either has to demonstrate that their 2010 GHG emissions do not trigger
applicability thresholds, or the site will be required to report its GHG emissions by March 31,
2011. Landfills that exceed 25,000 MTCO,e emissions from the methane generation or methane
recovery analysis are required to report under the rule. This is the case for the Crazy Horse
Landfill, based on our analyses.

Methane Generation Emissions Estimates

SCS prepared methane generation projections for the Crazy Horse Landfill using a mathematical
model based on Equation HH-1 of 40 CFR 898.343(a)(1). This equation provides an estimate of
methane generation in the reporting year based on historic waste disposal rates, site-specific
rainfall data, and waste degradation and emissions factors in the rule. The equation is as
follows:

T-1
K(T-x-1)-_-k(T-
Geh 4:X§S {W,L,x (e (Txedyerk(T) )}

Where:
Gcrs = Modeled methane generation rate in reporting year T (metric tons CHa).
X = Year in which waste was disposed.
S = Start year of calculation. Use the year 50 years prior to the year of the emissions
estimate, or the opening year of the landfill, whichever is more recent.
T = Reporting year for which emissions are calculated.
Wx = Quantity of waste disposed in the landfill in year X from tipping fee receipts or

other company records (metric tons, as received (wet weight)).
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Lo = CHa4 generation potential from Table HH-1 40 CFR § 98.348 Subpart HH
Emission Factors (metric tons CH4/metric ton waste)
k = Rate constant from Table HH-1 of 40 CFR §98.348 Subpart HH or measurement

data, if available (yr-1).

Results of the modeling are provided in Table 1, attached. As shown, estimated methane
emissions for year 2009 are below the 25,000 MT CO,e threshold.

Assumptions and inputs used in the calculation shown in Table 1 are as follows:
e Wastes were first accepted at the Crazy Horse Landfill in 1972.

e Waste disposal rates for the period 1972 — 2009 were obtained from the Authority and the
California Department of Resources Recycling and Recovery (CalRecycle) Disposal
Reporting System (DRS).

e Annual rainfall for the Crazy Horse area is 17 inches.

e Methane generation potential and rate constants (L, and k, respectively) use default
values specified in the rule.

Methane Recovery Estimate

For sites with an active LFG collection and control system (GCCS), 40 CFR §98.343(3) requires
an additional calculation for projecting methane emissions and accounting for gas recovered by
the system or oxidized as it migrates through cover soils. The Crazy Horse Landfill has a GCCS
and thus is subject to this portion of the rule.

SCS reviewed information on the site GCCS design and operation, and other factors affecting
gas generation and capture - waste and cover soil placement. Based on this information,
calculations of total methane generation from the landfill were made using methodology
consistent with Equations HH-7 and HH-8 of 40 CFR §98.343 (3).

Results are shown in the methane recovery method worksheet summary presented in Table 1.
As shown, estimated methane emissions for year 2009 are over the 25,000 MT CO2e¢ threshold.

Assumptions used in the Methane Recovery Method worksheets are as follows:
e GCCS flow and gas quality are based on the SCS Field Services monitoring data.
e Area of total refuse information was provided by the Authority:
0 Total refuse area (landfill footprint) is approximately 72 acres (291,377 m?).

e Coverage of landfill areas containing the GCCS were provided by SVSWA.
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Note that model GHG emissions by the methane recovery method differ from those for the
methane generation model (see Table 1). This is to be expected in that the estimated emissions
using the Methane Recovery Method account for gas captured and destroyed by the GCCS,
and/or oxidized as it migrates through cover soils to atmosphere. The generation model looks
solely at methane generated by landfill decomposition, not captured. An exceedance using
either method subjects the site to the EPA rule applicability.

Input data used for the generation and recovery models is presented in Attachment B.

GHG Monitoring Plan

As part of this project, SCS prepared a GHG Monitoring Plan in accordance with the
requirements of 98.3(g)(5). A copy of this site-specific Monitoring Plan is included in
Attachment A, and should be kept on-site as a reference for annual reporting requirements and
procedures.

APPLICABILITY FOR CARB AB 32 LANDFILL METHANE RULE

The proposed AB32 early action measure for landfills requires the installation and proper
operation of a GCCS at active, inactive and closed MSW landfills having 450,000 tons or greater
of waste-in-place and have received waste after January 1, 1977. The regulation uses a LFG
input heat capacity threshold of 3.0 million British thermal units per hour (MMBtu/hr) to
determine if a MSW landfill is able to sustain a gas control system. The Crazy Horse Landfill
triggered the following applicability requirements:

1. MSW landfills which have accepted waste on or after January 1, 1977. This source does
not include hazardous waste landfills, construction and demolition landfills, or industrial
landfills.

a. The Crazy Horse Landfill accepted and landfilled MSW from 1972 to 2009.

2. MSW landfills that has over 450,000 tons or greater of waste-in-place.
a. The Crazy Horse Landfill has approximately 3,756,378 tons of waste-in-place.

3. MSW Landfills having a LFG heat input capacity is less than 3.0 MMBtu/hr, the gas heat
input capacity is recalculated annually until it is determined to be greater than or equal to
3.0 MMBtu/hr or the landfill closes and ceases to accept waste.

a. The Crazy Horse Landfill’s has a calculated Heat Capacity of 13.60 MMBtu/hr in
2010 (see Table 2) using the LFG generation model required by the AB32 rule.

The Crazy Horse Landfill has demonstrated that their 2010 LFG generation rate does trigger
applicability thresholds for the AB32 landfill methane rule and are required to report once the
rule is promulgated.
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LFG Modeling

Gas modeling was performed in order to calculate the gas heat input capacity of the landfill. A
first-order decay model from the 2006 Intergovernmental Panel on Climate Change (IPCC)
Guidelines was used to create potential methane generation capacity (Lo) values that could be
used in the LFG model per the AB32 rule. Because the Lo values are changing over the life of
the landfill, the model has to be run once for each period in which it accepted waste and then
summed. Since the landfill accepted waste from 1972-2009, the model was run for waste
accepted between 1972-1974, 1975-1984, 1985-1992, 1993-1995, 1996-2002, and 2003-2009.
Note that for each model run, only the waste accepted during those years were inputted. The
sum of the two Lo and EPA results are shown in Attachment C along with the heat input
capacity calculations.

The LFG modeling determined the annual LFG generation rates for 2010 at methane, with an
assumed collection efficiency of 75% and a k Value of 0.020, as prescribed in the AB32 rule for
areas with less than 20 inches/year of rainfall like Monterey County. The heat input capacity for
2010 was calculated to be 13.60 MMBtu/hr, which is greater than the threshold of 3.0
MMBtu/hr. Our analysis suggests that the 3.0 MMBtu/hr threshold exemption, would not be met
prior to 2050.

SCS also evaluated actual recovery data for the site. Based on information reported by SCS
Field Services, the methane concentration was calculated to be 46%, and the LFG flow was
approximately 1382 standard cubic feet per minute (scfm). Therefore, the methane gas
generation was approximately 636 scfm. Based on these data, the heat input capacity was found
using the below equation:

Heat Input Capacity (MMBtu/hr) = Methane Gas Generation (scfm) * 60 minutes / 1 hour *
Gross Heating Value * 1 MMBtu/1,000,000 Btu

The heat input capacity based on actual recovery data, was calculated as 38.60 MMBtu/hr, which
is greater than the threshold of 3.0 MMBtu/hr. As such, Crazy Horse Landfill cannot be
exempted from the rule using the heat input threshold using actual data.

CLOSING

To summarize, the Crazy Horse Landfill is subject to the EPA GHG reporting rule at this time.
The Crazy Horse Landfill is also subject to the requirements of the landfill methane rule under
AB32, and as such, will likely be required to comply when the rule takes effect in April 2010,
which could result in additional compliance requirements as early as January 1, 2011. Please let
us know if we can assist the Authority in this regard.
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A copy of this report and the attached Monitoring Plan should be maintained as part of the site
operating record for the Crazy Horse Landfill. If you have any questions in regard to this

submittal or should need any further information regarding this matter, please contact the
undersigned at (562) 426-6544.

Sincerely,

h

RS,

(A r““‘“x-;;.

Cassandra Drotman
Staff Scientist

Rayniond H. Huff, R.E.A.
Vice President
SCS ENGINEERS

attachments

Tables

A Monitoring Plan

B Methane Recovery Model Worksheets
C Lo Calculations by Waste Type
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Table 1. Crazy Horse Landfill
EPA Mandatory Reporting Rule Applicability Calculation Summary
2009

Landfill Methane Generation Using Model

Input Summary

Waste in place Estimate for 2009 6,585,213 |tons
LFG Generation Estimate for 2009 1,174|scfm
Methane Generation Estimate for 2009 5,716 metric ton

Output Summary
CH4 Emissions Corrected for Oxidation 108,030.22 MTCO2e
Over 25,000 Threshold

Landfill Methane Generation Using Methane Recovery Method

Input Summary

Average LFG scfm of LFG Sent to all Devices 1347 scfm
Calculated Collection Efficiency (A) 75.6%
Back-Calculated LFG Generation Rate 1782 |scfm

Output Summary

CH, Collected and Routed to Control Devices (B) 6,100.98 |metric ton/yr
CH, Generation Calculated from Collection Efficiency (C=B/A) 8,069.04 |metric ton/yr
Amount of Uncollected CH, (D=C-B) 1,968.06 |metric ton/yr
CH, Oxidation (10% of Uncollected) (E=D*0.10) 196.81 |metric ton/yr
Total Methane Generation from Landfill (C-E) 7,872.25 IMTCH,

165,316.82 MTCO2E
Over 25,000 Threshold



TABLE 2. HIGH HEAT INPUT CAPACITY FOR DETERMINING LANDFILL APPLICABILITY
CARB AB32 REPORTING RULE, CRAZY HORSE LANDFILL, MONTEREY COUNTY, CA

Heat Input Heat Input Heat Input Heat Input Heat Input Heat Input
Capacity 1972- | Capacity 1975- | Capacity 1985- | Capacity 1993- | Capacity 1996- | Capacity 2003- | Total Heat Input
1974 1984 1992 1995 2002 2009 Capacity
1972 0.00 0.00
1973 0.08 0.08
1974 0.15 0.15
1975 0.23 0.00 0.23
1976 0.23 0.08 0.31
1977 0.22 0.16 0.38
1978 0.22 0.24 0.46
1979 0.21 0.32 0.54
1980 0.21 0.40 0.61
1981 0.20 0.48 0.69
1982 0.20 0.56 0.76
1983 0.20 0.64 0.84
1984 0.19 0.72 0.91
1985 0.19 0.80 0.00 0.99
1986 0.19 0.78 0.10 1.07
1987 0.18 0.77 0.20 1.15
1988 0.18 0.75 0.30 1.23
1989 0.17 0.74 0.40 1.31
1990 0.17 0.72 0.50 1.39
1991 0.17 0.71 1.50 2.37
1992 0.16 0.69 2.22 3.08
1993 0.16 0.68 2.96 0.00 3.80
1994 0.16 0.67 2.90 0.86 4.59
1995 0.15 0.65 2.85 1.75 5.40
1996 0.15 0.64 2.79 2.55 0.00 6.13
1997 0.15 0.63 2.74 2.50 0.63 6.64
1998 0.15 0.62 2.68 2.45 131 7.20
1999 0.14 0.60 2.63 2.40 2.03 7.81
2000 0.14 0.59 2.58 2.36 2.77 8.44
2001 0.14 0.58 2.53 2.31 3.49 9.05
2002 0.13 0.57 2.48 2.26 4.10 9.55
2003 0.13 0.56 2.43 2.22 4.56 0.00 9.90
2004 0.13 0.55 2.38 2.17 4.47 0.62 10.32
2005 0.13 0.54 2.33 2.13 4.38 1.38 10.89
2006 0.12 0.52 2.28 2.09 4.30 2.26 11.57
2007 0.12 0.51 2.24 2.05 4.21 3.16 12.29
2008 0.12 0.50 2.20 2.01 4.13 4.00 12.95
2009 0.12 0.49 2.15 1.97 4.05 4.77 13.55
2010 0.11 0.48 211 1.93 3.97 5.00 13.60
2011 0.11 0.47 2.07 1.89 3.89 4.90 13.33
2012 0.11 0.47 2.03 1.85 3.81 4.80 13.07
2013 0.11 0.46 1.99 1.82 3.73 4.71 12.81
2014 0.11 0.45 1.95 1.78 3.66 4.61 12.56
2015 0.10 0.44 1.91 1.75 3.59 4.52 12.31
2016 0.10 0.43 1.87 1.71 3.52 4.43 12.06
2017 0.10 0.42 1.83 1.68 3.45 4.35 11.82
2018 0.10 0.41 1.80 1.64 3.38 4.26 11.59
2019 0.10 0.40 1.76 1.61 3.31 4.18 11.36
2020 0.09 0.40 1.73 1.58 3.25 4.09 11.14
2021 0.09 0.39 1.69 1.55 3.18 4.01 10.92




TABLE 2. HIGH HEAT INPUT CAPACITY FOR DETERMINING LANDFILL APPLICABILITY
CARB AB32 REPORTING RULE, CRAZY HORSE LANDFILL, MONTEREY COUNTY, CA

Heat Input Heat Input Heat Input Heat Input Heat Input Heat Input
Capacity 1972- | Capacity 1975- | Capacity 1985- | Capacity 1993- | Capacity 1996- | Capacity 2003- | Total Heat Input
1974 1984 1992 1995 2002 2009 Capacity
2022 0.09 0.38 1.66 1.52 3.12 3.93 10.70
2023 0.09 0.37 1.63 1.49 3.06 3.85 10.49
2024 0.09 0.37 1.59 1.46 3.00 3.78 10.28
2025 0.08 0.36 1.56 143 2.94 3.70 10.08
2026 0.08 0.35 1.53 1.40 2.88 3.63 9.88
2027 0.08 0.34 1.50 1.37 2.82 3.56 9.68
2028 0.08 0.34 1.47 1.35 2.77 3.49 9.49
2029 0.08 0.33 1.44 1.32 2.71 3.42 9.30
2030 0.08 0.32 1.41 1.29 2.66 3.35 9.12
2031 0.08 0.32 1.39 1.27 2.61 3.28 8.94
2032 0.07 0.31 1.36 1.24 2.55 3.22 8.76
2033 0.07 0.31 1.33 1.22 2.50 3.16 8.59
2034 0.07 0.30 131 1.19 2.45 3.09 8.42
2035 0.07 0.29 1.28 1.17 2.41 3.03 8.25
2036 0.07 0.29 1.25 1.15 2.36 2.97 8.09
2037 0.07 0.28 1.23 1.12 2.31 2.91 7.93
2038 0.07 0.28 1.20 1.10 2.27 2.86 7.77
2039 0.06 0.27 1.18 1.08 2.22 2.80 7.62
2040 0.06 0.27 1.16 1.06 2.18 2.74 7.46
2041 0.06 0.26 1.13 1.04 2.13 2.69 7.32
2042 0.06 0.26 1.11 1.02 2.09 2.64 7.17
2043 0.06 0.25 1.09 1.00 2.05 2.58 7.03
2044 0.06 0.25 1.07 0.98 2.01 2.53 6.89
2045 0.06 0.24 1.05 0.96 1.97 2.48 6.75
2046 0.06 0.24 1.03 0.94 1.93 2.43 6.62
2047 0.05 0.23 1.01 0.92 1.89 2.38 6.49
2048 0.05 0.23 0.99 0.90 1.85 2.34 6.36
2049 0.05 0.22 0.97 0.88 1.82 2.29 6.23
2050 0.05 0.22 0.95 0.87 1.78 2.25 6.11
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MONITORING PLAN



ATTACHMENT B

METHANE RECOVERY MODEL WORKSHEETS



Landfill Name

Year opened:

Year closed (or estimated closure year):
First year with disposal records:

Annual disposal in first record year:
Latest waste in place estimate:

Year (end) for latest WIP estimate
Estimated historical annual growth:
Estimated future annual growth:
Average annual precipitation

1972

2042

1990

178,785

1,000,000

1990

1.0%

1.0%

Weighed
Tonnage Tons Disposed For

Disposed Model

Y

EIR

DRS



Crazy Horse Landfill
Site Specific Input
2009 Reporting Year

Total Refuse Area “2|acres || 100.00%"
331846|m”
Conversion Utility
Cover type should consider the topmost layer (1-2 feet) of cover. 202345 m’
Daily Cover A Aecres [T acres
aily Cover Area
2094|m? Input m 2 to calculate acres.
Daily Cover Type Sand
Daily Cover Area Containing GCCS U aczres - — "
Ofm NSPS Colleciton Efficiency Evaluation
Daily Cover Area Medium
Intermediate Cover Area 70|acres 85.37% Intermediate Cover Area Medium
283283|m* Final/Biocover Area Medium
Intermediate Cover Type Unknown Non-NSPS, EG, or Equivalent Site = Low (default)
Intermediate Cover Area Containing GCCS 70|acres Typical NSPS, EG, or Equivalent Compliance Site = Medium
283283|m* Exceptional NSPS, EG, or Equivalent Compliance Site = High
) . ) . 10|acres 12.20%
Final Cover Area (not including biocover) 2
40469|m
Final Cover Type Unknown
Final Cover Area Containing GCCS L0 aczres
40469|m
0O|acres 0.00%
Biocover Area A
Ofm
Biocover Area Containing GCCS J aczres
o|m
Destruction Efficiency
) 3rd Party Source Test Mfg./ Spec.
Device Name (from LGMS) Device Type System? mmscfiyr CH% co% Value (%) Data Source Value (%) Data Source
Flare Flare No 708.11136| 45.6%| 34.6% Enter Source Test Info Enter Data Source Info
Device 2 Flare 0] 0.0% 100.0% Enter Source Test Info Enter Data Source Info
Device 3 N/A 0] 0.0% 100.0% Enter Source Test Info Enter Data Source Info
Device 4 N/A 0] 0.0% 100.0% Enter Source Test Info Enter Data Source Info
Device 5 N/A 0] 0.0% 100.0% Enter Source Test Info Enter Data Source Info
Device 6 N/A 0] 0.0% 100.0% Enter Source Test Info Enter Data Source Info
Total 708.1
Waste Composition (if waste characterization study completed) Landfill Location
Newspapers % California
Office Paper %
Mixed Paper %
Magazines/Catalogs %
Cardboard/Kraft Paper %
Remainder/Comp Paper %
Textiles %
Wood %
Food Waste %

Yard Trimmings
Misc. Organics
Other waste




Landfill Flow and Gas Composition Information
Crazy Horse Landfill
2009 Reporting Year

Flare
Annual
Flare Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Avg. % Total (mmscf)
CH,;% 46% 46% 46% 46% 46% 46% 46% 46% 46% 46% 46% 46%
CO,% 35% 35% 35% 35% 35% 35% 35% 35% 35% 35% 35% 35%
LFG Flow (scf) 59,009,280 | 59,009,280 | 59,009,280 | 59,009,280 | 59,009,280 | 59,009,280 | 59,009,280 | 59,009,280 | 59,009,280 | 59,009,280 | 59,009,280 | 59,009,280
Data Source Other Explain Explain "other" and/or any irregularities here Avg. cfm
Data is from LGMS? Explain Explain if data is not from LGMS here.
Device 2
Annual
Flare Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Avg. % Total (mmscf)
CH,;% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
C0,%
LFG Flow (scf) -
Data Source Other Explain Explain "other" and/or any irregularities here Avg. cfm
Data is from LGMS? Explain Explain if data is not from LGMS here. ‘
Device 3
Annual
N/A Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Avg. % Total (mmscf)
CH,;% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
C0,%
LFG Flow (scf) -
Data Source Other Explain Explain "other" and/or any irregularities here Avg. cfm
Data is from LGMS? Explain Explain if data is not from LGMS here. ‘
Device 4
Annual
N/A Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Avg. % Total (mmscf)
CH,;% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
C0,%
LFG Flow (scf) --
Data Source Other Explain Explain "other" and/or any irregularities here Avg. cfm
Data is from LGMS? Explain Explain if data is not from LGMS here.
Device 5
Annual
N/A Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Avg. % Total (mmscf)
CH,;% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
C0,%
LFG Flow (scf) --
Data Source Other Explain Explain "other" and/or any irregularities here Avg. cfm
Data is from LGMS? Explain Explain if data is not from LGMS here. ‘
Device 6
Annual
N/A Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Avg. % Total (mmscf)
CH,;% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
C0,%
LFG Flow (scf)




ATTACHMENT C

Lo CALCULATIONS BY WASTE TYPE



Period

LO Calculations, Waste Type

Corrugated Sludge/
Newspaper |Office Paper |Boxes Coated Paper [Food Grass Leaves Branches Lumber Textiles Diapers C&D Manure

Up to 1964 0.064 0.107 0.108 0.022 0.148 0.121 0.061 0.061 0.037 0.021 0.001 0.026 0|

1965-1974 0.064 0.113 0.135 0.02 0.113 0.103 0.051 0.051 0.033 0.018 0.003 0.025 0|

1975-1984 0.059 0.12 0.115 0.024 0.095 0.101 0.05 0.05 0.051 0.017 0.014 0.035 0|

1985-1992 0.048 0.131 0.105 0.021 0.121 0.09 0.045 0.045 0.07 0.033 0.016 0.039 0|

1993-1995 0.039 0.15 0.103 0.018 0.134 0.066 0.033 0.033 0.073 0.045 0.019 0.045 0|

1996-2002 0.043 0.044 0.046 0.169 0.157 0.053 0.026 0.024 0.049 0.021 0.069 0.067 0.001

2003-present 0.022 0.02 0.057 0.111 0.146 0.028 0.014 0.026 0.096 0.044 0.044 0.121 0.001

TDOC 0.465 0.398 0.405 0.405 0.117 0.192 0.478 0.279 0.43 0.24 0.24 0.04 0.05

DANF 0‘161| 0.874| 0.383‘ 0.21‘ 0‘828| 0.322| 0.1‘ 0.176‘ 0‘233| 0.5| 0.5‘ 0.5 0.5

DDOCm Lo
(ton carbon/ |(Mg methane/ |(LO

Determination of DDOC Newspaper |Office Paper |Corrugated BqCoated Paper [Food Grass Leaves Branches Lumber Textiles Diapers C&D Sludge/Manure ton waste) Mg waste) (ms/tons)

Up to 1964 0.0048 0.0372 0.0168 0.0019 0.0143 0.0075 0.0029 0.0030 0.0037 0.0025 0.0001 0.0005 0| 0.095 0.063 95.15]
1965-1974 0.0048 0.0393 0.0209 0.0017 0.0109 0.0064 0.0024 0.0025 0.0033 0.0022 0.0004 0.0005 0| 0.095 0.064 95.24
1975-1984 0.0044 0.0417 0.0178 0.0020 0.0092 0.0062 0.0024 0.0025 0.0051 0.0020 0.0017 0.0007 0| 0.096 0.064 95.78]
1985-1992 0.0036 0.0456 0.0163 0.0018 0.0117 0.0056 0.0022 0.0022 0.0070 0.0040 0.0019 0.0008 0| 0.103 0.068 102.47
1993-1995 0.0029 0.0522 0.0160 0.0015 0.0130 0.0041 0.0016 0.0016 0.0073 0.0054 0.0023 0.0009 0] 0.109 0.073 108.67
1996-2002 0.0032 0.0153 0.0071 0.0144 0.0152 0.0033 0.0012 0.0012 0.0049 0.0025 0.0083 0.0013 0.000025 0.078 0.052 77.95)
2003-present 0.0016 0.0070 0.0088 0.0094 0.0141 0.0017 0.0007 0.0013 0.0096 0.0053 0.0053 0.0024 0.000025 0.067 0.045 67.27









