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January 19, 2012 

 
Mr. Brian Schmidt 
Perham Resource Recovery Facility 
201 6th Avenue NE 
Perham, MN  56573 
 
Re: 2011 Solid Waste Composition Study Results 
 
Dear Mr. Schmidt: 
 
This report summarizes the results from the Solid Waste Composition Study (Study) performed 
by your facility during the month of December, 2011.  Pursuant to the MPCA letter dated 
December 12, 2011, the waste fractions have been identified using the specified MPCA 
nomenclature, to the extent practical. 
 
For each of the 40 samples collected, results were tabulated and averaged to determine the 
overall percentages of the fractions separated from the waste streams.  The field data sheets from 
the Study are included in Appendix D.  Tabulated results are included in Appendix A.  Results 
are summarized as follows for the combustible and non-combustible waste fraction groupings in 
Table 1: 
 
 

Table 1:  Weight Fractions of each Fraction Grouping Present in MSW 
 

Total Combustibles 
Item Lbs wt% 
Paper 1,494.6 11.12% 
Cardboard 2,394.3 17.81% 
Plastic 2,664.2 19.82% 
Organics 2,565.5 19.08% 
Electronics 296.0 2.20% 
Total 9,414.6 70.03% 
   

Total Non-Combustibles 
Item Lbs wt% 
Various 4,029.4 29.97% 
   
Total 13,444.0 100.00% 

 
 



 

 

Results for each of the individual fractions are presented below in Table 2: 
 
 

Table 2:  Weight Fractions of Each Individual Fraction Present in MSW 
 

Fraction Samples 
Top 

Fines 
Bottom 
Fines 

Non-
Separables Total (Lbs) Wt% 

Paper – Newsprint (ONP) 582.0    582.0 4.3% 
Paper – Mixed 773.0 136.0 3.6 0.0 912.6 6.8% 
Cardboard – Corrugated (OCC) 997.0    997.0 7.4% 
Cardboard – Boxboard 1,011.0 386.3 0.0 0.0 1,397.3 10.4% 
Plastic – HDPE Bottles/Jars 622.0    622.0 4.6% 
Plastic – PET Bottles/Jars 614.0    614.0 4.6% 
Plastic – PVC 193.0    193.0 1.4% 
Plastic – Other 916.0 262.6 56.6 0.0 1,235.2 9.2% 
Organics – Yard Waste  155.0    155.0 1.2% 
Organics – Other 1,373.0 381.0 656.5 0.0 2,410.5 17.9% 
Electronics / Small Appliances 296.0    296.0 2.2% 
Metal – Ferrous 570.0 22.0 0.0 0.0 592.0 4.4% 
Metal – Aluminum Beverage 
Cans 578.0    578.0 4.3% 
Metal – Other Non-Ferrous 358.0 34.0 7.0 0.0 399.0 3.0% 
Glass  725.0 262.6 205.3 0.0 1,192.9 8.9% 
Inorganic Materials 1,115.0 60.5 22.0 0.0 1,197.5 8.9% 
HHW – Mercury Containing 
Devices 18.0 0.0 0.0 0.0 18.0 0.1% 
HHW – Other 52.0    52.0 0.4% 
Total 10,948.0 1,545.0 951.0 0.0 13,444.0 100.0% 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
 
 

Samples were submitted to MVTL Laboratories for analysis to determine proximate analysis, 
heating value, and ultimate analysis of the combustible fractions.  MVTL homogenized and split 
samples pursuant to the Solid Waste Composition Study procedures.  Four individual samples 
were analyzed.  Analytical results are included in Appendix B. 
 
A Summary of the proximate analysis, ultimate analysis, and heating value analytical results are 
presented below in Tables 3, 4, and 5, respectively.  Calculations are included in Appendix C. 
 
 

Table 3:  Proximate Analysis (Combustible Fractions Only) 
 
Analyte Units Sample 1 Sample 2 Sample 3 Sample 4 Average 
Total Moisture wt% 26.45% 26.44% 26.26% 26.19% 26.34% 
Ash wt% 4.31% 4.52% 4.34% 4.41% 4.40% 
Volatile Matter wt% 59.64% 59.81% 59.20% 60.12% 59.69% 
Total Sulfur wt% 0.07% 0.08% 0.07% 0.07% 0.07% 
Fixed Carbon 
(By Difference) wt% 9.53% 9.15% 10.13% 9.21% 9.51% 
Total  100.00% 100.00% 100.00% 100.00% 100.00% 

 
 

Table 4:  Ultimate Analysis (Combustible Fractions Only) 
 

Analyte Units Sample 1 Sample 2 Sample 3 Sample 4 Average 
Total Moisture wt% 26.45% 26.44% 26.26% 26.19% 26.34% 
Ash wt% 4.31% 4.52% 4.34% 4.41% 4.40% 
Carbon wt% 38.55% 38.50% 38.73% 39.37% 38.79% 
Hydrogen wt% 7.73% 7.56% 7.66% 7.80% 7.69% 
Nitrogen wt% 0.41% 0.36% 0.41% 0.49% 0.42% 
Total Sulfur wt% 0.07% 0.08% 0.07% 0.07% 0.07% 
Chlorine wt% 0.17% 0.15% 0.17% 0.12% 0.15% 
Oxygen        
(By Difference) wt% 48.76% 48.83% 48.62% 47.74% 48.49% 
Total  100.00% 100.00% 100.00% 100.00% 100.00% 

 
 

Table 5:  Heating Value (Combustible Fractions Only) 
 

Analyte Units Sample 1 Sample 2 Sample 3 Sample 4 Average 
Heating Value Btu/lb. 6,296 6,370 6,187 6,160 6,253 
 
 
 
 
 



 

 
 
 

The above results were numerically adjusted to take into account the non-combustible fraction of 
waste to represent the proximate analysis, ultimate analysis, and heating value of MSW as 
incinerated.  These results are presented below in Tables 6, 7, and 8, respectively: 
 
 

Table 6:  Proximate Analysis (As Incinerated) 
 

Analyte Result as Incinerated 
Total Moisture 18.44% 
Ash 3.08% 
Volatile Matter 41.80% 
Total Sulfur 0.05% 
Fixed Carbon            
(By Difference) 6.66% 
Non-Combustibles 29.97% 
Total 100.00% 

 
 

Table 7:  Ultimate Analysis (As Incinerated) 
 

Analyte Result as Incinerated 
Total Moisture 18.44% 
Ash 2.27% 
Carbon 20.01% 
Hydrogen 3.97% 
Nitrogen 0.22% 
Total Sulfur 0.04% 
Chlorine 0.08% 
Oxygen (By Difference) 25.01% 
Non-Combustibles 29.97% 
Total 100.00% 

 
 

Table 8:  Heating Value (As Incinerated) 
 

Analyte Units  
Heating Value Btu/lb. 4,379 

 
 
 
 
 
 
 
 



 

 
 
 

If you have any questions or comments regarding this report, or if you require any additional 
information, please feel free to contact us at (612) 285-9865. 
 
Sincerely, 
Stericycle, Inc. 
 
 
 
 
David W. Estensen 
Compliance & Regulatory Affairs Manager 
 
cc: Carolina Espejel-Schutt, MPCA 
 Lisa Mojsiej, MPCA 
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Field Data Sheet Numerical Analysis 
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Sample Units 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Fraction
Paper – Newsprint (ONP) Lbs 2.0        10.0       15.0        60.0      48.0      20.0      15.0      6.0        12.0      15.0      16.0      40.0      20.0      12.0      8.0        21.0      29.0      
Paper – Mixed Lbs 40.0      20.0       20.0      3.0         4.0          20.0      18.0      18.0      16.0      12.0      16.0      20.0      14.0      20.0         35.0      18.0      14.0      18.0      16.0      10.0      
Cardboard – Corrugated (OCC) Lbs 20.0      60.0       50.0      10.0       20.0        20.0      20.0      15.0      18.0      20.0      18.0      20.0      13.0      60.0         45.0      20.0      16.0      14.0      21.0      40.0      
Cardboard – Boxboard Lbs 40.0      15.0       20.0      10.0       10.0        20.0      20.0      20.0      42.0      16.0      65.0      21.0      12.0      40.0         20.0      22.0      25.0      16.0      26.0      15.0      
Plastic – HDPE Bottles/Jars Lbs 20.0      20.0       10.0      20.0       20.0        15.0      14.0      18.0      30.0      16.0      20.0      16.0      18.0      50.0      18.0      11.0      10.0      11.0      15.0      
Plastic – PET Bottles/Jars Lbs 10.0      20.0       10.0      20.0       20.0        15.0      13.0      20.0      18.0      18.0      21.0      18.0      16.0      30.0      16.0      9.0        11.0      21.0      20.0      
Plastic – PVC Lbs 15.0      10.0      10.0      1.0        4.0        4.0        4.0        10.0      2.0        2.0        20.0      4.0        7.0        
Plastic – Other Lbs 20.0      5.0         5.0        5.0         5.0          10.0      10.0      20.0      16.0      21.0      16.0      20.0      9.0        100.0       40.0      20.0      21.0      21.0      28.0      34.0      
Organics – Yard Waste Lbs 10.0      10.0      10.0      10.0      16.0      2.0        4.0        14.0      12.0      
Organics – Other Lbs 8.0        20.0       20.0      110.0     100.0      10.0      10.0      20.0      5.0        26.0      21.0      26.0      16.0      200.0       15.0      15.0      4.0        4.0        60.0      70.0      
Electronics / Small Appliances Lbs 5.0        7.0        5.0        6.0        5.0        2.0        2.0        2.0        2.0        2.0        1.0        1.0        16.0      19.0      
Metal – Ferrous Lbs 10.0      5.0         6.0          10.0      10.0      2.0        4.0        24.0      1.0        14.0      8.0        5.0        20.0      21.0      12.0      35.0      25.0      
Metal – Aluminum Beverage Cans Lbs 12.0      5.0         5.0         8.0          10.0      8.0        20.0      20.0      16.0      20.0      16.0      14.0      15.0      14.0      22.0      21.0      20.0      22.0      
Metal – Other Non-Ferrous Lbs 5.0         10.0        2.0        18.0      11.0      2.0        12.0      30.0      6.0        16.0      16.0      10.0      16.0      
Glass Lbs 10.0      5.0         20.0       25.0        10.0      8.0        20.0      25.0      22.0      22.0      21.0      16.0      20.0      22.0      28.0      21.0      30.0      22.0      
Inorganic Materials Lbs 10.0       12.0        20.0      18.0      40.0      20.0      14.0      4.0        4.0        28.0      10.0      8.0        4.0        35.0      37.0      27.0      
HHW – Mercury Containing Devices Lbs 5.0         7.0          1.0        
HHW – Other Lbs 2.0        4.0        10.0      

Sample Units 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Top Fines Lbs 80.0      100.0     50.0      60.0       80.0        40.0      16.0      16.0      18.0      18.0      18.0      80.0      17.0      50.0         21.0      52.0      18.0      18.0      20.0      60.0      

Paper Lbs -        -         5.0        -         16.0        -        3.2        -        -        3.6        -        -        -        -          -        10.4      -        -        -        -        
Cardboard Lbs 8.0        10.0       25.0      -         16.0        4.0        3.2        3.2        3.6        3.6        18.0      16.0      8.5        -          10.5      10.4      9.0        -        -        12.0      
Plastic Lbs 16.0      20.0       15.0      12.0       16.0        -        3.2        3.2        5.4        3.6        -        16.0      8.5        25.0         10.5      10.4      -        9.0        -        12.0      

Organics Lbs 8.0        10.0       5.0        42.0       16.0        20.0      3.2        9.6        5.4        3.6        -        16.0      -        25.0         -        10.4      9.0        9.0        10.0      12.0      

Metal – Ferrous Lbs -        10.0       -        -         -          -        -        -        -        -        -        -        -        -          -        -        -        -        -        12.0      
Metal – Other Non-Ferrous Lbs 24.0      10.0       -        -         -          -        -        -        -        -        -        -        -        -          -        -        -        -        -        -        
Glass Lbs 16.0      30.0       -        6.0         16.0        16.0      3.2        -        3.6        3.6        -        16.0      -        -          -        10.4      -        -        10.0      12.0      
Inorganic Material Lbs 8.0        10.0       -        -         -          -        -        -        -        -        -        16.0      -        -          -        -        -        -        -        -        
HHW – Mercury Containing Devices Lbs -        -         -        -         -          -        -        -        -        -        -        -        -        -          -        -        -        -        -        -        
Paper % 10% 20% 20% 20% 20%

Cardboard % 10% 10% 50% 20% 10% 20% 20% 20% 20% 100% 20% 50% 50% 20% 50% 20%
Plastic % 20% 20% 30% 20% 20% 20% 20% 30% 20% 20% 50% 50% 50% 20% 50% 20%
Organics % 10% 10% 10% 70% 20% 50% 20% 60% 30% 20% 20% 50% 20% 50% 50% 50% 20%
Metal – Ferrous % 10% 20%
Metal – Other Non-Ferrous % 30% 10%

Glass % 20% 30% 10% 20% 40% 20% 20% 20% 20% 20% 50% 20%
Inorganic Material % 10% 10% 20%
HHW – Mercury Containing Devices %

Total % 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
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Sample Units 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Bottom Fines Lbs 20.0 60.0 70.0 40.0 70.0 20.0 14.0 11.0 10.0 9.0 0.0 40.0 2.0 40.0 0.0 16.0 6.0 6.0 25.0 40.0

Paper Lbs -        -         -        -         -          -        -        -        -        -        -        -        -        -          -        -        -        -        -        -        
Cardboard Lbs -        -         -        -         -          -        -        -        -        -        -        -        -        -          -        -        -        -        -        -        
Plastic Lbs -        -         -        -         14.0        -        -        -        -        -        -        -        -        20.0         -        -        -        -        -        12.0      
Organics Lbs 2.0        48.0       56.0      36.0       42.0        10.0      14.0      11.0      5.0        4.5        -        36.0      2.0        20.0         -        8.0        6.0        6.0        12.5      20.0      

Metal – Ferrous Lbs -        -         -        -         -          -        -        -        -        -        -        -        -        -          -        -        -        -        -        -        
Metal – Other Non-Ferrous Lbs -        -         7.0        -         -          -        -        -        -        -        -        -        -        -          -        -        -        -        -        -        
Glass Lbs 2.0        6.0         7.0        4.0         14.0        10.0      -        -        5.0        4.5        -        4.0        -        -          -        8.0        -        -        12.5      8.0        
Inorganic Material Lbs 16.0      6.0         -        -         -          -        -        -        -        -        -        -        -        -          -        -        -        -        -        -        
HHW – Mercury Containing Devices Lbs -        -         -        -         -          -        -        -        -        -        -        -        -        -          -        -        -        -        -        -        

Paper %
Cardboard %
Plastic % 20% 50% 30%
Organics % 10% 80% 80% 90% 60% 50% 100% 100% 50% 50% 90% 100% 50% 50% 100% 100% 50% 50%
Metal – Ferrous %
Metal – Other Non-Ferrous % 10%
Glass % 10% 10% 10% 10% 20% 50% 50% 50% 10% 50% 50% 20%
Inorganic Material % 80% 10%
HHW – Mercury Containing Devices %

Total % 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 0% 100% 100% 100% 0% 100% 100% 100% 100% 100%

Sample Units 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Non-Separable #1 Lbs

Paper Lbs -        -         -        -         -          -        -        -        -        -        -        -        -        -          -        -        -        -        -        -        
Cardboard Lbs -        -         -        -         -          -        -        -        -        -        -        -        -        -          -        -        -        -        -        -        
Plastic Lbs -        -         -        -         -          -        -        -        -        -        -        -        -        -          -        -        -        -        -        -        
Organics Lbs -        -         -        -         -          -        -        -        -        -        -        -        -        -          -        -        -        -        -        -        

Metal – Ferrous Lbs -        -         -        -         -          -        -        -        -        -        -        -        -        -          -        -        -        -        -        -        
Metal – Other Non-Ferrous Lbs -        -         -        -         -          -        -        -        -        -        -        -        -        -          -        -        -        -        -        -        
Glass Lbs -        -         -        -         -          -        -        -        -        -        -        -        -        -          -        -        -        -        -        -        
Inorganic Material Lbs -        -         -        -         -          -        -        -        -        -        -        -        -        -          -        -        -        -        -        -        
HHW – Mercury Containing Devices Lbs -        -         -        -         -          -        -        -        -        -        -        -        -        -          -        -        -        -        -        -        

Paper %
Cardboard %
Plastic %
Organics %
Metal – Ferrous %
Metal – Other Non-Ferrous %
Glass %
Inorganic Material %
HHW – Mercury Containing Devices %

Total % 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
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Sample Units
Fraction
Paper – Newsprint (ONP) Lbs
Paper – Mixed Lbs
Cardboard – Corrugated (OCC) Lbs
Cardboard – Boxboard Lbs
Plastic – HDPE Bottles/Jars Lbs
Plastic – PET Bottles/Jars Lbs
Plastic – PVC Lbs
Plastic – Other Lbs
Organics – Yard Waste Lbs
Organics – Other Lbs
Electronics / Small Appliances Lbs

Metal – Ferrous Lbs
Metal – Aluminum Beverage Cans Lbs
Metal – Other Non-Ferrous Lbs
Glass Lbs
Inorganic Materials Lbs
HHW – Mercury Containing Devices Lbs
HHW – Other Lbs

Sample Units
Top Fines Lbs
Paper Lbs
Cardboard Lbs
Plastic Lbs

Organics Lbs

Metal – Ferrous Lbs
Metal – Other Non-Ferrous Lbs
Glass Lbs
Inorganic Material Lbs
HHW – Mercury Containing Devices Lbs
Paper %

Cardboard %
Plastic %
Organics %
Metal – Ferrous %
Metal – Other Non-Ferrous %

Glass %
Inorganic Material %
HHW – Mercury Containing Devices %

Total %

21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40

5.0        4.0        26.0      10.0      22.0      35.0      15.0      5.0        20.0      16.0      17.0      16.0      16.0      14.0      12.0      
21.0      10.0      8.0        4.0        100.0      25.0      10.0      30.0      20.0      15.0      40.0      14.0      15.0      20.0      21.0      12.0      18.0      24.0      14.0      
26.0      3.0        16.0      22.0      50.0        45.0      20.0      45.0      22.0      25.0      11.0      13.0      14.0      65.0      16.0      31.0      21.0      16.0      16.0      
30.0      165.0     10.0      18.0      16.0      20.0        30.0      10.0      5.0        15.0      18.0      9.0        12.0      13.0      70.0      22.0      19.0      18.0      18.0      18.0      
2.0        20.0      12.0      4.0        5.0          10.0      12.0      18.0      18.0      25.0      11.0      20.0      22.0      16.0      14.0      11.0      22.0      14.0      14.0      
4.0        25.0      16.0      20.0      18.0      20.0      22.0      12.0      18.0      12.0      19.0      18.0      14.0      10.0      13.0      18.0      16.0      13.0      
2.0        5.0        2.0        1.0        5.0        8.0        4.0        2.0        17.0      16.0      12.0      16.0      10.0      

11.0      25.0       35.0      14.0      28.0      25.0        18.0      30.0      15.0      30.0      40.0      21.0      18.0      20.0      88.0      16.0      18.0      4.0        18.0      16.0      
5.0        4.0        5.0        10.0      12.0      5.0        2.0        4.0        4.0        16.0      

42.0      40.0       35.0      14.0      28.0      90.0        20.0      25.0      11.0      17.0      35.0      26.0      29.0      31.0      30.0      34.0      28.0      38.0      29.0      11.0      
20.0      2.0        20.0      45.0      20.0      35.0      55.0      4.0        2.0        4.0        2.0        4.0        4.0        4.0        

6.0        10.0      4.0        12.0      25.0      50.0      25.0      40.0      60.0      14.0      19.0      17.0      25.0      14.0      12.0      14.0      11.0      
8.0        21.0       13.0      12.0      16.0      5.0        24.0      10.0      20.0      10.0      28.0      26.0      28.0      11.0      11.0      22.0      16.0      18.0      11.0      

21.0      16.0      16.0      17.0      20.0      5.0        15.0      10.0      8.0        14.0      16.0      18.0      4.0        12.0      12.0      
21.0      30.0      18.0      22.0      10.0      22.0      5.0        10.0      20.0      28.0      29.0      31.0      40.0      11.0      26.0      18.0      21.0      16.0      
68.0      165.0     65.0      80.0      18.0      10.0        35.0      65.0      35.0      60.0      65.0      4.0        16.0      18.0      50.0      28.0      16.0      14.0      12.0      

4.0        1.0        
18.0      15.0      3.0        

21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40
11.0      40.0       30.0      42.0      80.0      40.0        60.0      30.0      40.0      30.0      25.0      40.0      42.0      36.0      36.0      11.0      31.0      38.0      15.0      36.0      

-        -         6.0        -        -        -          -        6.0        8.0        21.0      5.0        8.0        8.4        7.2        7.2        -        6.2        7.6        -        7.2        
-        40.0       6.0        21.0      -        20.0        54.0      6.0        8.0        6.0        5.0        8.0        8.4        7.2        7.2        -        6.2        7.6        7.5        7.2        
-        -         6.0        -        -        -          -        6.0        8.0        -        5.0        8.0        8.4        7.2        7.2        -        6.2        7.6        -        7.2        

11.0      -         6.0        -        40.0      20.0        6.0        6.0        8.0        -        5.0        8.0        8.4        7.2        7.2        5.5        6.2        7.6        7.5        7.2        

-        -         -        -        -        -          -        -        -        -        -        -        -        -        -        -        -        -        -        -        
-        -         -        -        -        -          -        -        -        -        -        -        -        -        -        -        -        -        -        -        
-        -         6.0        -        40.0      -          -        6.0        8.0        3.0        5.0        8.0        8.4        7.2        7.2        -        6.2        7.6        -        7.2        
-        -         -        21.0      -        -          -        -        -        -        -        -        -        -        -        5.5        -        -        -        -        
-        -         -        -        -        -          -        -        -        -        -        -        -        -        -        -        -        -        -        -        

20% 20% 20% 70% 20% 20% 20% 20% 20% 20% 20% 20%

100% 20% 50% 50% 90% 20% 20% 20% 20% 20% 20% 20% 20% 20% 20% 50% 20%
20% 20% 20% 20% 20% 20% 20% 20% 20% 20% 20%

100% 20% 50% 50% 10% 20% 20% 20% 20% 20% 20% 20% 50% 20% 20% 50% 20%

20% 50% 20% 20% 10% 20% 20% 20% 20% 20% 20% 20% 20%
50% 50%

100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%



Perham Resource Recovery Facility
 2011 Solid Waste Composition Study Field Sheet Data Analysis
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Sample Units
Bottom Fines Lbs

Paper Lbs
Cardboard Lbs
Plastic Lbs
Organics Lbs

Metal – Ferrous Lbs
Metal – Other Non-Ferrous Lbs
Glass Lbs
Inorganic Material Lbs
HHW – Mercury Containing Devices Lbs

Paper %
Cardboard %
Plastic %
Organics %
Metal – Ferrous %
Metal – Other Non-Ferrous %
Glass %
Inorganic Material %
HHW – Mercury Containing Devices %

Total %

Sample Units
Non-Separable #1 Lbs

Paper Lbs
Cardboard Lbs
Plastic Lbs
Organics Lbs

Metal – Ferrous Lbs
Metal – Other Non-Ferrous Lbs
Glass Lbs
Inorganic Material Lbs
HHW – Mercury Containing Devices Lbs

Paper %
Cardboard %
Plastic %
Organics %
Metal – Ferrous %
Metal – Other Non-Ferrous %
Glass %
Inorganic Material %
HHW – Mercury Containing Devices %

Total %

21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40
8.0 20.0 30.0 20.0 40.0 20.0 25.0 30.0 20.0 35.0 52.0 32.0 18.0 20.0 8.0 16.0 28.0 9.0 21.0

-        -         -        -        -        -          -        -        -        -        -        -        -        3.6        -        -        -        -        -        -        
-        -         -        -        -        -          -        -        -        -        -        -        -        -        -        -        -        -        -        -        
-        -         -        -        -        -          -        -        -        -        7.0        -        -        3.6        -        -        -        -        -        -        
8.0        -         10.0      30.0      20.0      40.0        20.0      25.0      30.0      10.0      14.0      26.0      16.0      9.0        10.0      8.0        8.0        14.0      9.0        10.5      

-        -         -        -        -        -          -        -        -        -        -        -        -        -        -        -        -        -        -        -        
-        -         -        -        -        -          -        -        -        -        -        -        -        -        -        -        -        -        -        -        
-        -         10.0      -        -        -          -        -        -        10.0      14.0      26.0      16.0      1.8        10.0      -        8.0        14.0      -        10.5      
-        -         -        -        -        -          -        -        -        -        -        -        -        -        -        -        -        -        -        -        
-        -         -        -        -        -          -        -        -        -        -        -        -        -        -        -        -        -        -        -        

20%

20% 20%
100% 50% 100% 100% 100% 100% 100% 100% 50% 40% 50% 50% 50% 50% 100% 50% 50% 100% 50%

50% 50% 40% 50% 50% 10% 50% 50% 50% 50%

100% 0% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40

-        -         -        -        -        -          -        -        -        -        -        -        -        -        -        -        -        -        -        -        
-        -         -        -        -        -          -        -        -        -        -        -        -        -        -        -        -        -        -        -        
-        -         -        -        -        -          -        -        -        -        -        -        -        -        -        -        -        -        -        -        
-        -         -        -        -        -          -        -        -        -        -        -        -        -        -        -        -        -        -        -        

-        -         -        -        -        -          -        -        -        -        -        -        -        -        -        -        -        -        -        -        
-        -         -        -        -        -          -        -        -        -        -        -        -        -        -        -        -        -        -        -        
-        -         -        -        -        -          -        -        -        -        -        -        -        -        -        -        -        -        -        -        
-        -         -        -        -        -          -        -        -        -        -        -        -        -        -        -        -        -        -        -        
-        -         -        -        -        -          -        -        -        -        -        -        -        -        -        -        -        -        -        -        

0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
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Sample Units
Fraction
Paper – Newsprint (ONP) Lbs
Paper – Mixed Lbs
Cardboard – Corrugated (OCC) Lbs
Cardboard – Boxboard Lbs
Plastic – HDPE Bottles/Jars Lbs
Plastic – PET Bottles/Jars Lbs
Plastic – PVC Lbs
Plastic – Other Lbs
Organics – Yard Waste Lbs
Organics – Other Lbs
Electronics / Small Appliances Lbs

Metal – Ferrous Lbs
Metal – Aluminum Beverage Cans Lbs
Metal – Other Non-Ferrous Lbs
Glass Lbs
Inorganic Materials Lbs
HHW – Mercury Containing Devices Lbs
HHW – Other Lbs

Sample Units
Top Fines Lbs
Paper Lbs
Cardboard Lbs
Plastic Lbs

Organics Lbs

Metal – Ferrous Lbs
Metal – Other Non-Ferrous Lbs
Glass Lbs
Inorganic Material Lbs
HHW – Mercury Containing Devices Lbs
Paper %

Cardboard %
Plastic %
Organics %
Metal – Ferrous %
Metal – Other Non-Ferrous %

Glass %
Inorganic Material %
HHW – Mercury Containing Devices %

Total %

Item Subtotal Wt % of Total
Wt % Primary Fraction Fraction Samples Top Fines Bottom Fines Non-Separables Total Wt% Total

582.0                   4.3% 43.0% Paper – Newsprint (ONP) 582.0               582.0              4.3%
773.0                   5.7% 57.0% Paper – Mixed 773.0               136.0               3.6                       -                            912.6              6.8%
997.0                   7.4% 49.7% Cardboard – Corrugated (OCC) 997.0               997.0              7.4%

1,011.0                7.5% 50.3% Cardboard – Boxboard 1,011.0            386.3               -                       -                            1,397.3           10.4%
622.0                   4.6% 26.5% Plastic – HDPE Bottles/Jars 622.0               622.0              4.6%
614.0                   4.6% 26.2% Plastic – PET Bottles/Jars 614.0               614.0              4.6%
193.0                   1.4% 8.2% Plastic – PVC 193.0               193.0              1.4%
916.0                   6.8% 39.1% Plastic – Other 916.0               262.6               56.6                     -                            1,235.2           9.2%
155.0                   1.2% 10.1% Organics – Yard Waste 155.0               155.0              1.2%

1,373.0                10.2% 89.9% Organics – Other 1,373.0            381.0               656.5                   -                            2,410.5           17.9%
296.0                   2.2% Electronics 296.0               100.0% 100% Electronics / Small Appliances 296.0               296.0              2.2%

570.0                   4.2% Metal – Ferrous 570.0               22.0                 -                       -                            592.0              4.4%
578.0                   4.3% Metal – Aluminum Beverage Cans 578.0               578.0              4.3%
358.0                   2.7% Metal – Other Non-Ferrous 358.0               34.0                 7.0                       -                            399.0              3.0%
725.0                   5.4% Glass 725.0               262.6               205.3                   -                            1,192.9           8.9%

1,115.0                8.3% Inorganic Materials 1,115.0            60.5                 22.0                     -                            1,197.5           8.9%
18.0                     0.1% HHW – Mercury Containing Devices 18.0                 -                  -                       -                            18.0                0.1%
52.0                     0.4% HHW – Other 52.0                 52.0                0.4%

0.0% Total 10,948.0          1,545.0            951.0                   -                            13,444.0         100.0%
Item Subtotal Wt % of Total

1,545.0                11.5%
136.0                   1.0% Paper 136.0               
386.3                   2.9% Cardboard 386.3               Wt % Total Wt % Combustibles
262.6                   2.0% Plastic 262.6               Item Lbs
381.0                   2.8% Organics 381.0               Paper 1,494.6            11.12% 15.88%

22.0                     0.2% Cardboard 2,394.3            17.81% 25.43%
34.0                     0.3% Plastic 2,664.2            19.82% 28.30%

262.6                   2.0% Organics 2,565.5            19.08% 27.25%
60.5                     0.5% Electronics / Small Appliances 296.0               2.20% 3.14%
-                       0.0%

Total 9414.6 70.03% 100.00%

Wt % Total
Various 4,029.4            29.97%

100.00%

100%

100%

100%

1,355.0            

C
om

bu
st

ib
le

s

Total Combustibles

100%

N
on

-C
om

bu
st

ib
le

s

379.1               

3,416.0            

Paper

Organics

Plastic

1,528.0            

Cardboard

Various

2,008.0            

2,345.0            

Total Non-Combustibles

N
on

-
C

om
bu

st
ib

le
s

Various

C
om
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s
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Sample Units
Bottom Fines Lbs

Paper Lbs
Cardboard Lbs
Plastic Lbs
Organics Lbs

Metal – Ferrous Lbs
Metal – Other Non-Ferrous Lbs
Glass Lbs
Inorganic Material Lbs
HHW – Mercury Containing Devices Lbs

Paper %
Cardboard %
Plastic %
Organics %
Metal – Ferrous %
Metal – Other Non-Ferrous %
Glass %
Inorganic Material %
HHW – Mercury Containing Devices %

Total %

Sample Units
Non-Separable #1 Lbs

Paper Lbs
Cardboard Lbs
Plastic Lbs
Organics Lbs

Metal – Ferrous Lbs
Metal – Other Non-Ferrous Lbs
Glass Lbs
Inorganic Material Lbs
HHW – Mercury Containing Devices Lbs

Paper %
Cardboard %
Plastic %
Organics %
Metal – Ferrous %
Metal – Other Non-Ferrous %
Glass %
Inorganic Material %
HHW – Mercury Containing Devices %

Total %

Item Subtotal Wt % of Total
951.0 7.1%

3.6                       0.0% Paper 3.6                   
-                       0.0% Cardboard -                   

56.6                     0.4% Plastic 56.6                 
656.5                   4.9% Organics 656.5               

-                       0.0%
7.0                       0.1%

205.3                   1.5%
22.0                     0.2%
-                       0.0%

Item Subtotal Wt % of Total
0.0 0.0%

-                       0.0% Paper -                   
-                       0.0% Cardboard -                   
-                       0.0% Plastic -                   
-                       0.0% Organics -                   

-                       0.0%
-                       0.0%
-                       0.0%
-                       0.0%
-                       0.0%

13444.0 100.0% Total Lbs. 13,444.0                

-                   

234.3               N
on

-
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om
bu

st
ib

le
s

C
om
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st
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Various
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Various



 

 
 
 

 
 

Appendix B 
 
 

MVTL Analytical Results 
 



MINNESOTA VALLEY TESTING LABORATORIES, INC.

MVTL
1126 N. Front St. ~ New Ulm, MN 56073 ~ 800-782-3557 ~ Fax 507-359-2890
2616 E. Broadway Ave. ~ Bismarck, ND 58501 ~ 800-279-6885 ~ Fax 701-258-9724
51 W. Lincoln Way ~ Nevada, IA 50201 ~ 800-362-0855 ~ Fax 515-382-3885

 MEMBER

  ACIL
MVTL guarantees the accuracy of the analysis done on the sample submitted for testing. It is not possible for MVTL to guarantee that a test result obtained on a particular sample will be the same on any other sample unless
all conditions affecting the sample are the same, including sampling by MVTL. As a mutual protection to clients, the public and ourselves, all reports are submitted as the confidential property of clients, and authorization
for publication of statements, conclusions or extracts from or regarding our reports is reserved pending our written approval.

AN EQUAL OPPORTUNITY EMPLOYER

     Sample Number: 11-M4947                                    Report Date:  1/ 5/12

         Brian Schmidt                                          Work Order #: 81-1556
         Perham Resource Recovery Facility                      P.O. #: B. Schmidt
         201 6th Ave NE                                         Date Collected: 12/14/11 12:00
         Perham  MN  56573
                                                                Date Received: 12/20/11

     Sample Description: Sample #1
     Sample Site: Solid Waste Composite

    Approved by: _______________________________________

                         * PROXIMATE *                                             * ULTIMATE *
     ANALYTE                 AS RECEIVED     DRY BASIS         ANALYTE                 AS RECEIVED     DRY BASIS
     ------------------------------------------------------    ----------------------------------------------------
     Total Moisture          26.45  wt. %                      Total Moisture          26.45  wt. %
     Ash                     4.31   wt. %    5.86   wt. %      Ash                     4.31   wt. %    5.86   wt. %
     Volatile Matter         59.64  wt. %    81.09  wt. %      Carbon                  38.55  wt. %    52.41  wt. %
     Fixed Carbon            9.60   wt. %    13.05  wt. %      Hydrogen                7.73   wt. %    6.49   wt. %
     BTU/lb                  6296   BTU/lb   8561   BTU/lb     Nitrogen                0.41   wt. %    0.56   wt. %
     Total Sulfur            0.07   wt. %    0.10   wt. %      Total Sulfur            0.07   wt. %    0.10   wt. %
                                                               Oxygen by Difference    48.93  wt. %    34.59  wt. %
                                                               Chlorine                1740   ug/g     2370   ug/g

                         * SULFUR FORMS *                                          * ASH FUSION *
     ANALYTE                 AS RECEIVED     DRY BASIS         ANALYTE               REDUCING          OXIDIZING
     ------------------------------------------------------    ----------------------------------------------------
     Total Sulfur            0.07   wt. %    0.10   wt. %

                   * MINERAL ANALYSIS OF ASH *                                     * MISCELLANEOUS *
     ANALYTE                                 DRY BASIS         ANALYTE                 AS RECEIVED     DRY BASIS
     ------------------------------------------------------   ------------------------------------------------------

     Comment: No metal was included in the prepared sample.



MINNESOTA VALLEY TESTING LABORATORIES, INC.

MVTL
1126 N. Front St. ~ New Ulm, MN 56073 ~ 800-782-3557 ~ Fax 507-359-2890
2616 E. Broadway Ave. ~ Bismarck, ND 58501 ~ 800-279-6885 ~ Fax 701-258-9724
51 W. Lincoln Way ~ Nevada, IA 50201 ~ 800-362-0855 ~ Fax 515-382-3885

 MEMBER

  ACIL
MVTL guarantees the accuracy of the analysis done on the sample submitted for testing. It is not possible for MVTL to guarantee that a test result obtained on a particular sample will be the same on any other sample unless
all conditions affecting the sample are the same, including sampling by MVTL. As a mutual protection to clients, the public and ourselves, all reports are submitted as the confidential property of clients, and authorization
for publication of statements, conclusions or extracts from or regarding our reports is reserved pending our written approval.

AN EQUAL OPPORTUNITY EMPLOYER

     Sample Number: 11-M4948                                    Report Date:  1/ 5/12

         Brian Schmidt                                          Work Order #: 81-1556
         Perham Resource Recovery Facility                      P.O. #: B. Schmidt
         201 6th Ave NE                                         Date Collected: 12/14/11 12:00
         Perham  MN  56573
                                                                Date Received: 12/20/11

     Sample Description: Sample #2
     Sample Site: Solid Waste Composite

    Approved by: _______________________________________

                         * PROXIMATE *                                             * ULTIMATE *
     ANALYTE                 AS RECEIVED     DRY BASIS         ANALYTE                 AS RECEIVED     DRY BASIS
     ------------------------------------------------------    ----------------------------------------------------
     Total Moisture          26.44  wt. %                      Total Moisture          26.44  wt. %
     Ash                     4.52   wt. %    6.14   wt. %      Ash                     4.52   wt. %    6.14   wt. %
     Volatile Matter         59.81  wt. %    81.31  wt. %      Carbon                  38.50  wt. %    52.34  wt. %
     Fixed Carbon            9.23   wt. %    12.55  wt. %      Hydrogen                7.56   wt. %    6.26   wt. %
     BTU/lb                  6370   BTU/lb   8660   BTU/lb     Nitrogen                0.36   wt. %    0.49   wt. %
     Total Sulfur            0.08   wt. %    0.11   wt. %      Total Sulfur            0.08   wt. %    0.11   wt. %
                                                               Oxygen by Difference    48.98  wt. %    34.66  wt. %
                                                               Chlorine                1540   ug/g     2090   ug/g

                         * SULFUR FORMS *                                          * ASH FUSION *
     ANALYTE                 AS RECEIVED     DRY BASIS         ANALYTE               REDUCING          OXIDIZING
     ------------------------------------------------------    ----------------------------------------------------
     Total Sulfur            0.08   wt. %    0.11   wt. %

                   * MINERAL ANALYSIS OF ASH *                                     * MISCELLANEOUS *
     ANALYTE                                 DRY BASIS         ANALYTE                 AS RECEIVED     DRY BASIS
     ------------------------------------------------------   ------------------------------------------------------

     Comment: No metal was included in the prepared sample.



MINNESOTA VALLEY TESTING LABORATORIES, INC.

MVTL
1126 N. Front St. ~ New Ulm, MN 56073 ~ 800-782-3557 ~ Fax 507-359-2890
2616 E. Broadway Ave. ~ Bismarck, ND 58501 ~ 800-279-6885 ~ Fax 701-258-9724
51 W. Lincoln Way ~ Nevada, IA 50201 ~ 800-362-0855 ~ Fax 515-382-3885

 MEMBER

  ACIL
MVTL guarantees the accuracy of the analysis done on the sample submitted for testing. It is not possible for MVTL to guarantee that a test result obtained on a particular sample will be the same on any other sample unless
all conditions affecting the sample are the same, including sampling by MVTL. As a mutual protection to clients, the public and ourselves, all reports are submitted as the confidential property of clients, and authorization
for publication of statements, conclusions or extracts from or regarding our reports is reserved pending our written approval.

AN EQUAL OPPORTUNITY EMPLOYER

     Sample Number: 11-M4949                                    Report Date:  1/ 5/12

         Brian Schmidt                                          Work Order #: 81-1556
         Perham Resource Recovery Facility                      P.O. #: B. Schmidt
         201 6th Ave NE                                         Date Collected: 12/14/11 12:00
         Perham  MN  56573
                                                                Date Received: 12/20/11

     Sample Description: Sample #3
     Sample Site: Solid Waste Composite

    Approved by: _______________________________________

                         * PROXIMATE *                                             * ULTIMATE *
     ANALYTE                 AS RECEIVED     DRY BASIS         ANALYTE                 AS RECEIVED     DRY BASIS
     ------------------------------------------------------    ----------------------------------------------------
     Total Moisture          26.26  wt. %                      Total Moisture          26.26  wt. %
     Ash                     4.34   wt. %    5.89   wt. %      Ash                     4.34   wt. %    5.89   wt. %
     Volatile Matter         59.20  wt. %    80.28  wt. %      Carbon                  38.73  wt. %    52.52  wt. %
     Fixed Carbon            10.20  wt. %    13.83  wt. %      Hydrogen                7.66   wt. %    6.40   wt. %
     BTU/lb                  6187   BTU/lb   8390   BTU/lb     Nitrogen                0.41   wt. %    0.56   wt. %
     Total Sulfur            0.07   wt. %    0.09   wt. %      Total Sulfur            0.07   wt. %    0.09   wt. %
                                                               Oxygen by Difference    48.79  wt. %    34.54  wt. %
                                                               Chlorine                1660   ug/g     2250   ug/g

                         * SULFUR FORMS *                                          * ASH FUSION *
     ANALYTE                 AS RECEIVED     DRY BASIS         ANALYTE               REDUCING          OXIDIZING
     ------------------------------------------------------    ----------------------------------------------------
     Total Sulfur            0.07   wt. %    0.09   wt. %

                   * MINERAL ANALYSIS OF ASH *                                     * MISCELLANEOUS *
     ANALYTE                                 DRY BASIS         ANALYTE                 AS RECEIVED     DRY BASIS
     ------------------------------------------------------   ------------------------------------------------------

     Comment: No metal was included in the prepared sample.



MINNESOTA VALLEY TESTING LABORATORIES, INC.

MVTL
1126 N. Front St. ~ New Ulm, MN 56073 ~ 800-782-3557 ~ Fax 507-359-2890
2616 E. Broadway Ave. ~ Bismarck, ND 58501 ~ 800-279-6885 ~ Fax 701-258-9724
51 W. Lincoln Way ~ Nevada, IA 50201 ~ 800-362-0855 ~ Fax 515-382-3885

 MEMBER

  ACIL
MVTL guarantees the accuracy of the analysis done on the sample submitted for testing. It is not possible for MVTL to guarantee that a test result obtained on a particular sample will be the same on any other sample unless
all conditions affecting the sample are the same, including sampling by MVTL. As a mutual protection to clients, the public and ourselves, all reports are submitted as the confidential property of clients, and authorization
for publication of statements, conclusions or extracts from or regarding our reports is reserved pending our written approval.

AN EQUAL OPPORTUNITY EMPLOYER

     Sample Number: 11-M4950                                    Report Date:  1/ 5/12

         Brian Schmidt                                          Work Order #: 81-1556
         Perham Resource Recovery Facility                      P.O. #: B. Schmidt
         201 6th Ave NE                                         Date Collected: 12/14/11 12:00
         Perham  MN  56573
                                                                Date Received: 12/20/11

     Sample Description: Sample #4
     Sample Site: Solid Waste Composite

    Approved by: _______________________________________

                         * PROXIMATE *                                             * ULTIMATE *
     ANALYTE                 AS RECEIVED     DRY BASIS         ANALYTE                 AS RECEIVED     DRY BASIS
     ------------------------------------------------------    ----------------------------------------------------
     Total Moisture          26.19  wt. %                      Total Moisture          26.19  wt. %
     Ash                     4.41   wt. %    5.97   wt. %      Ash                     4.41   wt. %    5.97   wt. %
     Volatile Matter         60.12  wt. %    81.45  wt. %      Carbon                  39.37  wt. %    53.34  wt. %
     Fixed Carbon            9.29   wt. %    12.58  wt. %      Hydrogen                7.80   wt. %    6.60   wt. %
     BTU/lb                  6160   BTU/lb   8345   BTU/lb     Nitrogen                0.49   wt. %    0.66   wt. %
     Total Sulfur            0.07   wt. %    0.09   wt. %      Total Sulfur            0.07   wt. %    0.09   wt. %
                                                               Oxygen by Difference    47.86  wt. %    33.33  wt. %
                                                               Chlorine                1240   ug/g     1680   ug/g

                         * SULFUR FORMS *                                          * ASH FUSION *
     ANALYTE                 AS RECEIVED     DRY BASIS         ANALYTE               REDUCING          OXIDIZING
     ------------------------------------------------------    ----------------------------------------------------
     Total Sulfur            0.07   wt. %    0.09   wt. %

                   * MINERAL ANALYSIS OF ASH *                                     * MISCELLANEOUS *
     ANALYTE                                 DRY BASIS         ANALYTE                 AS RECEIVED     DRY BASIS
     ------------------------------------------------------   ------------------------------------------------------

     Comment: No metal was included in the prepared sample.



 

 
 
 

 
 

Appendix C 
 
 

Proximate Analysis, Ultimate Analysis, and Heating 
Value Calculations 

 



Perham Resource Recovery Facility
2011 Solid Waste Composition Study Results

Item Lbs wt%
Paper 1,494.6            11.12%
Cardboard 2,394.3            17.81%
Plastic 2,664.2            19.82%
Organics 2,565.5            19.08%
Electronics 296.0               2.20%
Total 9,414.6            70.03%

Item Lbs wt%
Total 4,029.4            29.97%

Total 13,444.0           100.00%

Proximate Analysis (Combustible Fractions Only - As Received Basis) Proximate Analysis (Including Non-Combustibles)

Analyte Units Sample 1 Sample 2 Sample 3 Sample 4 Average Analyte
Result as Incinerated 
(Including Non-Combustibles)

Total Moisture wt% 26.45% 26.44% 26.26% 26.19% 26.34% Total Moisture 18.44%
Ash wt% 4.31% 4.52% 4.34% 4.41% 4.40% Ash 3.08%
Volatile Matter wt% 59.64% 59.81% 59.20% 60.12% 59.69% Volatile Matter 41.80%
Total Sulfur1 wt% 0.07% 0.08% 0.07% 0.07% 0.07% Total Sulfur1 0.05%
Fixed Carbon (by difference)2 wt% 9.53% 9.15% 10.13% 9.21% 9.51% Fixed Carbon (by difference) 6.66%
Total 100.00% 100.00% 100.00% 100.00% 100.00% Non-Combustibles 29.97%

Total 100.00%

Heating Value Btu/lb. 6,296           6,370           6,187           6,160           6,253             Heating Value 4,379                                        

Ultimate Analysis (Combustible Fractions Only - As Received Basis) Ultimate Analysis (Including Non-Combustibles)

Analyte Units Sample 1 Sample 2 Sample 3 Sample 4 Average Analyte
Result as Incinerated 
(Including Non-Combustibles)

Total Moisture wt% 26.45% 26.44% 26.26% 26.19% 26.34% Total Moisture 18.44%

Ash3 wt% 4.31% 4.52% 4.34% 4.41% 4.40% Ash3 2.27%
Carbon wt% 38.55% 38.50% 38.73% 39.37% 38.79% Carbon 20.01%
Hydrogen wt% 7.73% 7.56% 7.66% 7.80% 7.69% Hydrogen 3.97%
Nitrogen wt% 0.41% 0.36% 0.41% 0.49% 0.42% Nitrogen 0.22%
Total Sulfur wt% 0.07% 0.08% 0.07% 0.07% 0.07% Total Sulfur 0.04%
Chlorine wt% 0.17% 0.15% 0.17% 0.12% 0.15% Chlorine 0.08%
Oxygen (by difference)4 wt% 48.76% 48.83% 48.62% 47.74% 48.49% Oxygen (by difference) 25.01%
Total 100.00% 100.00% 100.00% 100.00% 100.00% Non-Combustibles 29.97%

. Total 100.00%

1  Total Sulfur has been included in Proximate Analysis
2  Fixed Carbon (by difference) is slightly lower than reported in MVTL analytical due to inclusion of Total Sulfur
3  Ash has been included in Ultimate Analysis
4  Oxygen (by difference) is slightly lower than reported in MVTL analytical due to inclusion of Chlorine

Total Non-Combustibles

Total Combustibles



 

 
 
 

 
 

Appendix D 
 
 

Field Data Sheets 
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