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EXECUTIVE SUMMARY 
 

Hydro Geo Chem, Inc. performed a Tier 2 evaluation of the Cinder Lake Landfill (CLL), 

a municipal solid waste landfill facility owned and operated by the City of Flagstaff.  Field 

sampling activities were conducted between October 23 and October 30, 2008.  A total of 50 

sampling locations were selected on a grid distribution over areas of the landfill with waste in 

place for more than 2 years, with a total of 52 sampling locations designated in the field.  A 

direct push rig was used to drive the sampling point to a sufficient depth beneath soil covering 

the waste for collecting suitable landfill gas samples.  Of the 52 sampling locations, a total of 49 

acceptable samples were composited in 18 sample canisters for laboratory analysis consistent 

with Tier 2 protocols. 

 

 Samples were analyzed for methane, carbon dioxide, and nitrogen concentration 

consistent with EPA Method 3C, and for total non-methane organic compounds (NMOCs) 

consistent with EPA Method 25C.  All samples had acceptable levels of oxygen, and six of the 

samples contained nitrogen in excess of the acceptable range for Method 25C analysis.  All 

samples were analyzed with a laboratory correction for nitrogen content. 

 

 Laboratory results indicate that the average NMOC concentration in acceptable samples 

was 92 parts per million-hexane (ppmh), and 97 ppmh in all samples.  An estimate of NMOC 

emissions was made using the measured NMOC concentrations and regulatory specified criteria 

for gas generation parameters.  The CLL is estimated to be emitting 5.62 Megagrams per year 

(Mg/yr) of NMOCs in 2008, and is not projected to exceed the regulatory threshold of 50 Mg/yr 

during the next 5 year period. 
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1. INTRODUCTION 

 

This report summarizes the field sampling, analytical results, and emissions estimates in 

support of a Tier 2 evaluation of non-methane organic compound (NMOC) emissions at the 

Cinder Lake Landfill (CLL), a municipal solid waste landfill (MSWLF) located approximately 8 

miles northeast of Flagstaff, Arizona, as shown in Figure 1.  All work was performed according 

to the protocol specified by the U.S. Environmental Protection Agency (EPA) in the New Source 

Performance Standards (NSPS) for municipal solid waste landfills (CFR, 2007).   

 

 The CLL is a MSWLF owned and operated by the City of Flagstaff.  The CLL has been 

in operation since 1965, accepting non-hazardous solid waste materials, including domestic 

wastes, commercial and institutional wastes, and construction/demolition wastes.  Operations are 

conducted according to an approved solid waste facility plan, which includes compaction and 

daily cover of landfilled wastes with soil.  To date, approximately 81.3 acres (32.9 hectares) of 

permitted disposal area have received wastes that are more than 2 years old.  Approximately 14.2 

acres have been filled only with construction/demolition debris and were not a subject of the 

work performed in this report.  Soil cover has been installed over the landfill wastes, and can be 

as thick as 8 feet in places.   

 

The CLL is required by the NSPS to annually estimate the NMOC emissions as is 

required of all MSWLFs with a design capacity greater than 2.5 million Megagrams.  MSWLFs 

that emit more than 50 Megagrams per year (Mg/yr) of NMOCs are required to install a landfill 

gas control system in open areas of the landfill that have retained waste for more than 5 years 
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and in closed areas or areas that are at final grade that have retained waste for more than 2 years.  

Three tiers of NMOC emissions estimating protocols are provided for in the NSPS; Tier 1 which 

uses assumed gas generation and NMOC concentration parameters, Tier 2 which uses assumed 

gas generation and site specific NMOC concentration parameters, and Tier 3 which uses site 

specific gas generation and NMOC concentration parameters.  The NSPS requires that site-

specific NMOC concentrations be measured every 5 years when performing a Tier 2 estimate of 

NMOC emissions.  The NMOC concentrations at the CLL were last measured in November 

2003 (SCS Engineers, 2003).  The measurements of NMOC concentrations as established in this 

report are intended to satisfy Tier 2 requirements for 2009 to 2013 NMOC emission estimates. 

 

The CLL operates under Title V Stationary Source Permit Number 36194, issued by the 

Arizona Department of Environmental Quality (ADEQ) on April 13, 2006.  The Title V permit 

requires the CLL to periodically submit an NMOC emissions estimate report and retest NMOC 

concentrations every 5 years.  This report is intended to satisfy Title V permit reporting 

requirements in addition to NSPS requirements. 
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2. SAMPLING AND ANALYTICAL PROCEDURE 

 

 The NSPS requires that a minimum of two sample probes be installed per hectare of 

landfill surface that has retained waste for at least 2 years with a maximum requirement of 50 

samples.  A total of 50 sampling points were selected on roughly a 230 foot by 230 foot grid 

pattern as the CLL has more than 50 acres of landfill surface that have retained waste for at least 

2 years.  Sampling locations included areas where waste younger than 2 years had been placed 

over older wastes, but did not include areas which are known to be landfilled with non-

degradable construction debris wastes.  Areas with steep sideslopes were also avoided in 

selecting sampling locations.   

  

An additional 2 sampling locations were designated in the field for a total of 52 sampling 

locations.  A direct push rig was used to drive the sampling point to a sufficient depth beneath 

soil covering the waste for collecting suitable landfill gas samples.  Of the 52 sampling locations, 

a total of 49 acceptable samples were composited in 18 sample canisters for laboratory analysis 

consistent with Tier 2 protocols.  All sampling points where flagged in the field and subsequently 

surveyed in using a global positioning system.  Figure 2 illustrates the location of each sampling 

point. 

 

All samples were collected between October 23 and October 30, 2008.  Field sampling 

was conducted in a manner consistent with EPA Air Quality Test Method 25C, Determination of 

NMOC in Landfill Gas (Method 25C).  Soil gas samples were collected through the use of a 

direct push rig (GeoprobeTM) operated by Vista Geoscience Inc.  The direct push rig was 
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equipped with a soil gas sampling probe that was driven into the subsurface using a pneumatic 

hammer.  A 1.25-inch diameter vapor sampling probe sampler with 3-foot extensions was driven 

to a depth typically 11.6 feet below the ground surface or deeper for sample collection to ensure 

a minimum depth of 3 feet below the bottom of the landfill cover to comply with Method 25C 

sampling requirements.   

 

The sampler was connected to a sampling train and purged of 3 sampling train volumes.  

The purge gas was monitored for methane, oxygen, and carbon dioxide content during purging to 

verify gas quality prior to collecting samples.  Nitrogen content was inferred as the concentration 

of balance gas.  If unacceptably high concentrations of nitrogen (greater than 20 percent) or 

oxygen (greater than 5 percent) were detected, the sampling probe was driven deeper to 

minimize the potential for air intrusion during sampling.  In areas of the CLL where operations 

involved shallow trench fills, the sampling probe was offset approximately 10 feet when 

unacceptable gas concentrations were detected.  In several areas the sampler was unable to find 

landfill gas of sufficiently low concentration of nitrogen to satisfy Method 25C acceptance 

criteria, so samples with a high nitrogen content were collected for documentation purposes. 

 

 Samples were collected in stainless steel Summa canisters partially filled with helium by 

the analytical laboratory.  All steel canisters were leak-tested by the analytical laboratory to 

verify that the valve and collection port on each tank was not leaking.  Each canister was used 

for composite sampling of three, or in some cases two, sampling locations per canister.  The 

canisters were filled at a constant rate of 250 cubic centimeters per minute (cc/min) at each 

location.  Equal volumes of landfill gas were collected at each location and included in a 
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composite sample by evenly dividing the vacuum used in collecting samples.  Each canister was 

documented in a field log with the laboratory canister number and sampling point.  Date, time, 

depth of sampling point and initial sampling vacuum were also recorded in field logs.  A copy of 

the field log is provided in Appendix A. 
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3. LABORATORY ANALYSES 

 

Samples were packaged by the sampler and shipped by Federal Express to Air 

Technology Laboratories, Inc. in City of Industry, California, for analysis by Method 25C (CFR, 

2007 Appendix A).  All samples were processed in the laboratory with a gas chromatographic 

column to separate NMOCs from fixed gases.  Consistent with Method 25C quality control 

requirements, each sample was first tested according to Method 3C (CFR 2007, Appendix A) 

protocols for nitrogen and oxygen concentration using a thermal conductivity detector.  The 

laboratory report for the Method 3C and 25C results is provided in Appendix B.  A summary of 

Method 3C and Method 25C results is provided in Table 1. 
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4. ANALYTICAL RESULTS 

 

The Method 3C results indicate that of the 18 composite samples, six had unacceptable 

levels of nitrogen for Method 25C.  All samples had acceptable levels of oxygen, indicating that 

the high nitrogen levels are likely the result of native gas conditions and not the result of active 

air intrusion during sampling.  The results are consistent with prior Tier 2 evaluations of landfill 

gas at the CLL (URS, 2002, and SCS Engineers, 2003). 

 

The Method 25C results indicate that the average NMOC concentration at the CLL 

ranged from 30 to 183 parts per million-hexane (ppmh) for all samples analyzed.  The average 

NMOC concentration was 97 ppmh for all samples, and 92 ppmh for samples with acceptable 

levels of nitrogen.  The average NMOC concentration of 92 ppmh for acceptable samples was 

used to evaluate NMOC emissions consistent with Tier 2 protocols. 
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5. NMOC EMISSIONS ESTIMATE 

 

The EPA Landfill Gas Emissions Model (LandGEM) (EPA, 1998) was used to provide a 

first-order decay equation estimate of NMOC emissions consistent with the Tier 2 protocol.  

Default values for the methane generation constant and methane generation potential were used 

consistent with NSPS specifications.  The NMOC concentration was set at 92 ppmh, as 

determined from the sample analyses.  Historical waste acceptance rates from CLL records were 

used along with a projection of waste acceptance through 2013.  The equation specified in 40 

CFR 60.754 when the year to year solid waste acceptance rate is known is displayed below: 

MNMOC = ( )ikt
i

n

i
o eMkL −

=
∑

1
2 ( )NMOCC ( )9106.3 −x  

Where:  

MNMOC  =  Total emission rate from landfill – (Mg/yr) 
k  =  Methane generation constant = 0.02/yr (representative of an arid 

climate.) 
Lo  = Methane generation potential = 170 cubic meters per Megagram 

(m3/Mg) 
Mi = Mass of waste in the ith section – Mg 
ti = Age of the ith section of waste - years 
CNMOC  =  92 ppmh, as determined from sample analyses. 
 
 

Appendix C displays the model printout of projected NMOC emissions by year.  Table 2 

summarizes the output for years 2008 through 2013.  The results show that the current 2008 

NMOC emission rate is 5.62 Mg/yr.  Estimated NMOC emissions in 2013 are 6.20 Mg/yr.  

Based on this Tier 2 analysis the CLL is not anticipated to exceed the 50 Mg/yr threshold during 

the next 5 year period. 
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6. LIMITATIONS 

 

The opinions and recommendations presented in this report are based upon the scope of 

services and information obtained through the performance of the services, as agreed upon by 

HGC and the City of Flagstaff.  Results of any investigations, tests, or findings presented in this 

report apply solely to conditions existing at the time HGC’s investigative work was performed 

and are inherently based on and limited to the available data and the extent of the investigation 

activities.  No representation, warranty, or guarantee, express or implied, is intended or given.  

HGC makes no representation as to the accuracy or completeness of any information provided by 

other parties not under contract to HGC to the extent that HGC relied upon that information.  

This report is expressly for the sole and exclusive use of the party for whom this report was 

originally prepared and for the particular purpose that it was intended.  Reuse of this report, or 

any portion thereof, for other than its intended purpose, or if modified, or if used by third parties, 

shall be at the sole risk of the user. 
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TABLES 



TABLE 1

Summary of Analytical Results

Sample
Method 3C Results Method 25 C Results

Nitrogen 
(%)

Oxygen 
(%)

Acceptable 
Sample by 25C

NMOC (ppm 
as C)

NMOC (ppm 
as C6)

1 1, 2, 3 53 2.0 No 610 102
2 4, 5, 6 5.9 <0.5 Yes 180 30
3 7, 8, 9 47 <0.5 No 410 68
4 11, 12, 14 49 <0.5 No 370 62
5 15, 16, 17 27 <0.5 No 770 128
6 18, 19 <1.0 <0.5 Yes 220 37
7 20, 21, 22 <1.0 <0.5 Yes 270 45
8 23, 24, 25 <1.0 <0.5 Yes 260 43
9 26, 27, 28 8.5 2.4 Yes 320 53
10 29, 30 <1.0 <0.5 Yes 750 125
11 31, 32, 33 <1.0 <0.5 Yes 510 85
12 34, 35, 36 <1.0 <0.5 Yes 1,100 183
13 37, 38, 39 <1.0 <0.5 Yes 840 140
14 40, 51, 52 <1.0 <0.5 Yes 680 113
15 41, 42, 43 <1.0 <0.5 Yes 670 112
16 44, 45, 46 7.9 <0.5 Yes 790 132
17 47, 48 22 <0.5 No 820 137
18 49A 45 <0.5 No 860 143

Mean 579 97
Mean (acceptable samples) 549 92
Notes:

C = Carbon basis
C 6  = Hexane basis
NMOC = Non-methane organic compound
ppm = Parts per million
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TABLE 2

NMOC Emissions Estimates
2008 through 2013

Year
Refuse in 

Place (Mg) (Mg/yr) (m3/yr)
2008 3,283,000 5.62 1,569
2009 3,402,000 5.79 1,615
2010 3,526,000 5.96 1,663
2011 3,654,000 6.14 1,714
2012 3,787,000 6.33 1,766
2013 3,925,000 6.20 1,731

Notes:
Mg:  Megagram
Mg/yr:  Megagrams per year
m 3 /yr:  cubic meters per year
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ANALYTICAL REPORT 















 

 

APPENDIX C 
 

LANDGEM OUTPUT FILE 



Source: Z:\HOLTB1~5\TEMP\CLL08.PRM

================================================================================
                                Model Parameters                                
================================================================================
Lo : 170.00 m^3 / Mg ***** User Mode Selection *****
k : 0.0200 1/yr ***** User Mode Selection *****
NMOC : 92.00 ppmv ***** User Mode Selection *****
Methane : 50.0000 % volume
Carbon Dioxide : 50.0000 % volume

================================================================================
                              Landfill Parameters                               
================================================================================
Landfill type : No Co-Disposal
Year Opened : 1965    Current Year : 2013  Closure Year: 2069
Capacity : 12000000 Mg
Average Acceptance Rate Required from
         Current Year to Closure Year : 142766.00 Mg/year

================================================================================
                                 Model Results                                  
================================================================================
                                               NMOC Emission Rate               
Year     Refuse In Place (Mg)            (Mg/yr)         (Cubic m/yr)           
================================================================================
1966         1.295E+04                  2.904E-02          8.101E+00            
1967         2.870E+04                  6.378E-02          1.779E+01            
1968         4.728E+04                  1.042E-01          2.907E+01            
1969         6.875E+04                  1.503E-01          4.192E+01            
1970         9.315E+04                  2.020E-01          5.636E+01            
1971         1.205E+05                  2.594E-01          7.236E+01            
1972         1.506E+05                  3.217E-01          8.976E+01            
1973         1.835E+05                  3.891E-01          1.085E+02            
1974         2.192E+05                  4.613E-01          1.287E+02            
1975         2.576E+05                  5.385E-01          1.502E+02            
1976         2.990E+05                  6.206E-01          1.731E+02            
1977         3.460E+05                  7.137E-01          1.991E+02            
1978         3.987E+05                  8.178E-01          2.282E+02            
1979         4.572E+05                  9.327E-01          2.602E+02            
1980         5.214E+05                  1.058E+00          2.952E+02            
1981         5.914E+05                  1.194E+00          3.332E+02            
1982         6.673E+05                  1.341E+00          3.740E+02            
1983         7.490E+05                  1.497E+00          4.177E+02            
1984         8.365E+05                  1.664E+00          4.643E+02            
1985         9.300E+05                  1.841E+00          5.136E+02            
1986         1.032E+06                  2.033E+00          5.671E+02            
1987         1.166E+06                  2.293E+00          6.396E+02            
1988         1.268E+06                  2.476E+00          6.907E+02            
1989         1.373E+06                  2.664E+00          7.431E+02            
1990         1.480E+06                  2.850E+00          7.952E+02            
1991         1.596E+06                  3.054E+00          8.519E+02            
1992         1.731E+06                  3.296E+00          9.196E+02            
1993         1.886E+06                  3.579E+00          9.984E+02            
1994         1.955E+06                  3.662E+00          1.022E+03            
1995         2.069E+06                  3.845E+00          1.073E+03            
1996         2.177E+06                  4.012E+00          1.119E+03            
1997         2.312E+06                  4.236E+00          1.182E+03            
1998         2.433E+06                  4.422E+00          1.234E+03            
1999         2.533E+06                  4.560E+00          1.272E+03            
2000         2.616E+06                  4.655E+00          1.299E+03            
2001         2.689E+06                  4.727E+00          1.319E+03            
2002         2.778E+06                  4.833E+00          1.348E+03            
2003         2.860E+06                  4.920E+00          1.372E+03            
2004         2.952E+06                  5.030E+00          1.403E+03            
2005         3.060E+06                  5.172E+00          1.443E+03            
2006         3.168E+06                  5.311E+00          1.482E+03            
2007         3.283E+06                  5.463E+00          1.524E+03            
2008         3.402E+06                  5.623E+00          1.569E+03            
2009         3.526E+06                  5.789E+00          1.615E+03            
2010         3.654E+06                  5.962E+00          1.663E+03            
2011         3.787E+06                  6.142E+00          1.714E+03            
2012         3.925E+06                  6.330E+00          1.766E+03            



Year     Refuse In Place (Mg)            (Mg/yr)         (Cubic m/yr)           
================================================================================
2013         3.925E+06                  6.204E+00          1.731E+03            
2014         4.068E+06                  6.402E+00          1.786E+03            
2015         4.210E+06                  6.595E+00          1.840E+03            
2016         4.353E+06                  6.785E+00          1.893E+03            
2017         4.496E+06                  6.970E+00          1.945E+03            
2018         4.639E+06                  7.152E+00          1.995E+03            
2019         4.781E+06                  7.331E+00          2.045E+03            
2020         4.924E+06                  7.506E+00          2.094E+03            
2021         5.067E+06                  7.678E+00          2.142E+03            
2022         5.210E+06                  7.846E+00          2.189E+03            
2023         5.352E+06                  8.010E+00          2.235E+03            
2024         5.495E+06                  8.172E+00          2.280E+03            
2025         5.638E+06                  8.330E+00          2.324E+03            
2026         5.781E+06                  8.485E+00          2.367E+03            
2027         5.923E+06                  8.638E+00          2.410E+03            
2028         6.066E+06                  8.787E+00          2.451E+03            
2029         6.209E+06                  8.933E+00          2.492E+03            
2030         6.352E+06                  9.076E+00          2.532E+03            
2031         6.495E+06                  9.217E+00          2.571E+03            
2032         6.637E+06                  9.354E+00          2.610E+03            
2033         6.780E+06                  9.489E+00          2.647E+03            
2034         6.923E+06                  9.621E+00          2.684E+03            
2035         7.066E+06                  9.751E+00          2.720E+03            
2036         7.208E+06                  9.878E+00          2.756E+03            
2037         7.351E+06                  1.000E+01          2.791E+03            
2038         7.494E+06                  1.012E+01          2.825E+03            
2039         7.637E+06                  1.024E+01          2.858E+03            
2040         7.779E+06                  1.036E+01          2.891E+03            
2041         7.922E+06                  1.048E+01          2.923E+03            
2042         8.065E+06                  1.059E+01          2.954E+03            
2043         8.208E+06                  1.070E+01          2.985E+03            
2044         8.350E+06                  1.081E+01          3.015E+03            
2045         8.493E+06                  1.091E+01          3.045E+03            
2046         8.636E+06                  1.102E+01          3.074E+03            
2047         8.779E+06                  1.112E+01          3.102E+03            
2048         8.922E+06                  1.122E+01          3.130E+03            
2049         9.064E+06                  1.132E+01          3.158E+03            
2050         9.207E+06                  1.141E+01          3.184E+03            
2051         9.350E+06                  1.151E+01          3.211E+03            
2052         9.493E+06                  1.160E+01          3.236E+03            
2053         9.635E+06                  1.169E+01          3.262E+03            
2054         9.778E+06                  1.178E+01          3.286E+03            
2055         9.921E+06                  1.187E+01          3.311E+03            
2056         1.006E+07                  1.195E+01          3.334E+03            
2057         1.021E+07                  1.204E+01          3.358E+03            
2058         1.035E+07                  1.212E+01          3.380E+03            
2059         1.049E+07                  1.220E+01          3.403E+03            
2060         1.063E+07                  1.228E+01          3.425E+03            
2061         1.078E+07                  1.235E+01          3.446E+03            
2062         1.092E+07                  1.243E+01          3.467E+03            
2063         1.106E+07                  1.250E+01          3.488E+03            
2064         1.121E+07                  1.258E+01          3.508E+03            
2065         1.135E+07                  1.265E+01          3.528E+03            
2066         1.149E+07                  1.272E+01          3.548E+03            
2067         1.163E+07                  1.278E+01          3.567E+03            
2068         1.178E+07                  1.285E+01          3.585E+03            
2069         1.200E+07                  1.310E+01          3.654E+03            
2070         1.200E+07                  1.284E+01          3.582E+03            
2071         1.200E+07                  1.258E+01          3.511E+03            
2072         1.200E+07                  1.233E+01          3.441E+03            
2073         1.200E+07                  1.209E+01          3.373E+03            
2074         1.200E+07                  1.185E+01          3.306E+03            
2075         1.200E+07                  1.162E+01          3.241E+03            
2076         1.200E+07                  1.139E+01          3.177E+03            
2077         1.200E+07                  1.116E+01          3.114E+03            
2078         1.200E+07                  1.094E+01          3.052E+03            
2079         1.200E+07                  1.072E+01          2.992E+03            
2080         1.200E+07                  1.051E+01          2.932E+03            
2081         1.200E+07                  1.030E+01          2.874E+03            
2082         1.200E+07                  1.010E+01          2.817E+03            
2083         1.200E+07                  9.899E+00          2.762E+03            



Year     Refuse In Place (Mg)            (Mg/yr)         (Cubic m/yr)           
================================================================================
2084         1.200E+07                  9.703E+00          2.707E+03            
2085         1.200E+07                  9.510E+00          2.653E+03            
2086         1.200E+07                  9.322E+00          2.601E+03            
2087         1.200E+07                  9.138E+00          2.549E+03            
2088         1.200E+07                  8.957E+00          2.499E+03            
2089         1.200E+07                  8.779E+00          2.449E+03            
2090         1.200E+07                  8.605E+00          2.401E+03            
2091         1.200E+07                  8.435E+00          2.353E+03            
2092         1.200E+07                  8.268E+00          2.307E+03            
2093         1.200E+07                  8.104E+00          2.261E+03            
2094         1.200E+07                  7.944E+00          2.216E+03            
2095         1.200E+07                  7.787E+00          2.172E+03            
2096         1.200E+07                  7.632E+00          2.129E+03            
2097         1.200E+07                  7.481E+00          2.087E+03            
2098         1.200E+07                  7.333E+00          2.046E+03            
2099         1.200E+07                  7.188E+00          2.005E+03            
2100         1.200E+07                  7.046E+00          1.966E+03            
2101         1.200E+07                  6.906E+00          1.927E+03            
2102         1.200E+07                  6.769E+00          1.889E+03            
2103         1.200E+07                  6.635E+00          1.851E+03            
2104         1.200E+07                  6.504E+00          1.814E+03            
2105         1.200E+07                  6.375E+00          1.779E+03            
2106         1.200E+07                  6.249E+00          1.743E+03            
2107         1.200E+07                  6.125E+00          1.709E+03            
2108         1.200E+07                  6.004E+00          1.675E+03            
2109         1.200E+07                  5.885E+00          1.642E+03            
2110         1.200E+07                  5.768E+00          1.609E+03            
2111         1.200E+07                  5.654E+00          1.577E+03            
2112         1.200E+07                  5.542E+00          1.546E+03            
2113         1.200E+07                  5.432E+00          1.516E+03            
2114         1.200E+07                  5.325E+00          1.486E+03            
2115         1.200E+07                  5.219E+00          1.456E+03            
2116         1.200E+07                  5.116E+00          1.427E+03            
2117         1.200E+07                  5.015E+00          1.399E+03            
2118         1.200E+07                  4.915E+00          1.371E+03            
2119         1.200E+07                  4.818E+00          1.344E+03            
2120         1.200E+07                  4.723E+00          1.318E+03            
2121         1.200E+07                  4.629E+00          1.291E+03            
2122         1.200E+07                  4.538E+00          1.266E+03            
2123         1.200E+07                  4.448E+00          1.241E+03            
2124         1.200E+07                  4.360E+00          1.216E+03            
2125         1.200E+07                  4.273E+00          1.192E+03            
2126         1.200E+07                  4.189E+00          1.169E+03            
2127         1.200E+07                  4.106E+00          1.145E+03            
2128         1.200E+07                  4.024E+00          1.123E+03            
2129         1.200E+07                  3.945E+00          1.101E+03            
2130         1.200E+07                  3.867E+00          1.079E+03            
2131         1.200E+07                  3.790E+00          1.057E+03            
2132         1.200E+07                  3.715E+00          1.036E+03            
2133         1.200E+07                  3.641E+00          1.016E+03            
2134         1.200E+07                  3.569E+00          9.958E+02            
2135         1.200E+07                  3.499E+00          9.761E+02            
2136         1.200E+07                  3.429E+00          9.567E+02            
2137         1.200E+07                  3.362E+00          9.378E+02            
2138         1.200E+07                  3.295E+00          9.192E+02            
2139         1.200E+07                  3.230E+00          9.010E+02            
2140         1.200E+07                  3.166E+00          8.832E+02            
2141         1.200E+07                  3.103E+00          8.657E+02            
2142         1.200E+07                  3.042E+00          8.486E+02            
2143         1.200E+07                  2.981E+00          8.318E+02            
2144         1.200E+07                  2.922E+00          8.153E+02            
2145         1.200E+07                  2.864E+00          7.991E+02            
2146         1.200E+07                  2.808E+00          7.833E+02            
2147         1.200E+07                  2.752E+00          7.678E+02            
2148         1.200E+07                  2.698E+00          7.526E+02            
2149         1.200E+07                  2.644E+00          7.377E+02            
2150         1.200E+07                  2.592E+00          7.231E+02            
2151         1.200E+07                  2.541E+00          7.088E+02            
2152         1.200E+07                  2.490E+00          6.947E+02            
2153         1.200E+07                  2.441E+00          6.810E+02            
2154         1.200E+07                  2.393E+00          6.675E+02            



Year     Refuse In Place (Mg)            (Mg/yr)         (Cubic m/yr)           
================================================================================
2155         1.200E+07                  2.345E+00          6.543E+02            
2156         1.200E+07                  2.299E+00          6.413E+02            
2157         1.200E+07                  2.253E+00          6.286E+02            
2158         1.200E+07                  2.209E+00          6.162E+02            
2159         1.200E+07                  2.165E+00          6.040E+02            
2160         1.200E+07                  2.122E+00          5.920E+02            
2161         1.200E+07                  2.080E+00          5.803E+02            
2162         1.200E+07                  2.039E+00          5.688E+02            
2163         1.200E+07                  1.998E+00          5.575E+02            
2164         1.200E+07                  1.959E+00          5.465E+02            
2165         1.200E+07                  1.920E+00          5.357E+02            
2166         1.200E+07                  1.882E+00          5.251E+02            
2167         1.200E+07                  1.845E+00          5.147E+02            
2168         1.200E+07                  1.808E+00          5.045E+02            
2169         1.200E+07                  1.773E+00          4.945E+02            
2170         1.200E+07                  1.737E+00          4.847E+02            
2171         1.200E+07                  1.703E+00          4.751E+02            
2172         1.200E+07                  1.669E+00          4.657E+02            
2173         1.200E+07                  1.636E+00          4.565E+02            
2174         1.200E+07                  1.604E+00          4.474E+02            
2175         1.200E+07                  1.572E+00          4.386E+02            
2176         1.200E+07                  1.541E+00          4.299E+02            
2177         1.200E+07                  1.510E+00          4.214E+02            
2178         1.200E+07                  1.481E+00          4.130E+02            
2179         1.200E+07                  1.451E+00          4.049E+02            
2180         1.200E+07                  1.422E+00          3.968E+02            
2181         1.200E+07                  1.394E+00          3.890E+02            
2182         1.200E+07                  1.367E+00          3.813E+02            
2183         1.200E+07                  1.340E+00          3.737E+02            
2184         1.200E+07                  1.313E+00          3.663E+02            
2185         1.200E+07                  1.287E+00          3.591E+02            
2186         1.200E+07                  1.262E+00          3.520E+02            
2187         1.200E+07                  1.237E+00          3.450E+02            
2188         1.200E+07                  1.212E+00          3.382E+02            
2189         1.200E+07                  1.188E+00          3.315E+02            
2190         1.200E+07                  1.165E+00          3.249E+02            
2191         1.200E+07                  1.142E+00          3.185E+02            
2192         1.200E+07                  1.119E+00          3.122E+02            
2193         1.200E+07                  1.097E+00          3.060E+02            
2194         1.200E+07                  1.075E+00          2.999E+02            
2195         1.200E+07                  1.054E+00          2.940E+02            
2196         1.200E+07                  1.033E+00          2.882E+02            
2197         1.200E+07                  1.012E+00          2.825E+02            
2198         1.200E+07                  9.924E-01          2.769E+02            
2199         1.200E+07                  9.728E-01          2.714E+02            
2200         1.200E+07                  9.535E-01          2.660E+02            
2201         1.200E+07                  9.346E-01          2.607E+02            
2202         1.200E+07                  9.161E-01          2.556E+02            
2203         1.200E+07                  8.980E-01          2.505E+02            
2204         1.200E+07                  8.802E-01          2.456E+02            
2205         1.200E+07                  8.628E-01          2.407E+02            
2206         1.200E+07                  8.457E-01          2.359E+02            
2207         1.200E+07                  8.289E-01          2.313E+02            
2208         1.200E+07                  8.125E-01          2.267E+02            
2209         1.200E+07                  7.964E-01          2.222E+02            
2210         1.200E+07                  7.807E-01          2.178E+02            
2211         1.200E+07                  7.652E-01          2.135E+02            
2212         1.200E+07                  7.501E-01          2.093E+02            
2213         1.200E+07                  7.352E-01          2.051E+02            
2214         1.200E+07                  7.206E-01          2.010E+02            
2215         1.200E+07                  7.064E-01          1.971E+02            
2216         1.200E+07                  6.924E-01          1.932E+02            
2217         1.200E+07                  6.787E-01          1.893E+02            
2218         1.200E+07                  6.652E-01          1.856E+02            
2219         1.200E+07                  6.521E-01          1.819E+02            
2220         1.200E+07                  6.392E-01          1.783E+02            
2221         1.200E+07                  6.265E-01          1.748E+02            
2222         1.200E+07                  6.141E-01          1.713E+02            
2223         1.200E+07                  6.019E-01          1.679E+02            
2224         1.200E+07                  5.900E-01          1.646E+02            
2225         1.200E+07                  5.783E-01          1.613E+02            



Year     Refuse In Place (Mg)            (Mg/yr)         (Cubic m/yr)           
================================================================================
2226         1.200E+07                  5.669E-01          1.581E+02            
2227         1.200E+07                  5.557E-01          1.550E+02            
2228         1.200E+07                  5.447E-01          1.519E+02            
2229         1.200E+07                  5.339E-01          1.489E+02            
2230         1.200E+07                  5.233E-01          1.460E+02            
2231         1.200E+07                  5.129E-01          1.431E+02            
2232         1.200E+07                  5.028E-01          1.403E+02            
2233         1.200E+07                  4.928E-01          1.375E+02            
2234         1.200E+07                  4.831E-01          1.348E+02            
2235         1.200E+07                  4.735E-01          1.321E+02            
2236         1.200E+07                  4.641E-01          1.295E+02            
2237         1.200E+07                  4.549E-01          1.269E+02            
2238         1.200E+07                  4.459E-01          1.244E+02            
2239         1.200E+07                  4.371E-01          1.219E+02            
2240         1.200E+07                  4.284E-01          1.195E+02            
2241         1.200E+07                  4.200E-01          1.172E+02            
2242         1.200E+07                  4.116E-01          1.148E+02            
2243         1.200E+07                  4.035E-01          1.126E+02            
2244         1.200E+07                  3.955E-01          1.103E+02            
2245         1.200E+07                  3.877E-01          1.082E+02            
2246         1.200E+07                  3.800E-01          1.060E+02            
2247         1.200E+07                  3.725E-01          1.039E+02            
2248         1.200E+07                  3.651E-01          1.019E+02            
2249         1.200E+07                  3.579E-01          9.984E+01            
2250         1.200E+07                  3.508E-01          9.786E+01            
2251         1.200E+07                  3.438E-01          9.592E+01            
2252         1.200E+07                  3.370E-01          9.402E+01            
2253         1.200E+07                  3.303E-01          9.216E+01            
2254         1.200E+07                  3.238E-01          9.034E+01            
2255         1.200E+07                  3.174E-01          8.855E+01            
2256         1.200E+07                  3.111E-01          8.679E+01            
2257         1.200E+07                  3.050E-01          8.508E+01            
2258         1.200E+07                  2.989E-01          8.339E+01            
2259         1.200E+07                  2.930E-01          8.174E+01            
2260         1.200E+07                  2.872E-01          8.012E+01            
2261         1.200E+07                  2.815E-01          7.853E+01            
2262         1.200E+07                  2.759E-01          7.698E+01            
2263         1.200E+07                  2.705E-01          7.546E+01            
2264         1.200E+07                  2.651E-01          7.396E+01            
2265         1.200E+07                  2.599E-01          7.250E+01            
2266         1.200E+07                  2.547E-01          7.106E+01            
2267         1.200E+07                  2.497E-01          6.965E+01            
2268         1.200E+07                  2.447E-01          6.827E+01            
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