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EXECUTIVE SUMMARY 

The week of May 13th, 2019 through May 17th, 2019, the University of Florida 
Department of Environmental Engineering Sciences performed a waste composition 
study at the Aucilla Landfill. This study was funded by both Aucilla Area Solid Waste 
Administration and the Florida Department of Environmental Protection (FDEP). The 
goals of this project were to: 1) provide the Aucilla Area Solid Waste Administration with 
a current evaluation of their waste composition; and 2) update FDEP’s solid waste 
composition online tool called WasteCalc because it relies on current waste composition 
studies to calculate the material composition of municipal solid waste (MSW) for each of 
Florida’s 67 counties. 

The first step in conducting this waste composition was to plan out a sampling 
method. This stage included determining the number of samples to be sorted (40 
samples) and deciding upon which trucks to sample. A proportional mix of commercial 
and residential trucks were to be sampled. Incoming garbage trucks were randomly 
selected from each commercial and residential category until the desired number of 
samples were acquired. A 200 to 300 pound sample was obtained from each truck, and 
each sample was sorted into 39 different categories by researchers and a group of 
temporary workers. After the sample was sorted, each category bin was weighed and the 
contents were discarded. 

After collecting the material weight data, the UF team calculated the mass fraction 
for every category in each individual sample. Then, the mass fractions for the category 
were averaged for all 40 samples. These ratios were then converted to percentages to 
find the greatest contributor to the Aucilla Area Solid Waste Administration MSW stream. 
The results found “Other Paper” and “Corrugated Cardboard” to be the largest 
components of this particular waste stream at 12.4%. The “Other Paper” category 
includes materials such as soiled paper (e.g., napkins, paper towels, and tissues), pizza 
boxes, and glossy paper.  

The results of this Aucilla Area Solid Waste Administration waste composition 
study will be integrated into WasteCalc to provide more accurate and representative 
results for the counties in this service area and other counties with similar population 
densities.   
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1 INTRODUCTION 

1.1 Municipal Solid Waste in the Aucilla Area Solid Waste Administration 

The Aucilla Area Solid Waste Administration service area encompasses Jefferson, 
Madison, Lafayette, Taylor, and Dixie counties (see Figure 1). Municipal solid waste 
(MSW) from the municipalities (except the Town of Mayo in Lafayette County) and 
unincorporated areas of Jefferson, Madison, Lafayette and Taylor counties is hauled 
directly to the Aucilla Landfill for disposal.  Dixie County MSW is collected at a transfer 
station located in Cross City and delivered to the Aucilla Landfill by tractor-trailers. All of 
these counties have relatively low population densities. The Aucilla Area Solid Waste 
Administration services a mostly rural population, with small towns and cities. The waste 
stream includes a mixture of waste from various businesses, restaurants, and different 
types of homes.  

 

Figure 1. Service Area of Aucilla Area Solid Waste Administration 

1.2 Location of Study 

The study was conducted at the Aucilla Landfill due to the access to MSW from 
multiple small counties at one site.  

2 METHODOLOGY 

2.1 Preparation 

It was determined for logistical reasons that 40 samples was the most 

reasonable number of samples that could be collected in the week-long study. Many of 

the previous waste composition studies reviewed for this study were performed using 40 

samples per week.  A study by the Luled University of Technology in Sweden suggests 

the minimum number of samples that are necessary to achieve statistical significance is 
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10 and states it is not realistic to take more than 40 samples for a weeklong sampling 

period1.  

Once 40 samples were agreed upon, the level of confidence and precision were 

calculated using the sample calculation equation, as seen below in Equation 1, written 

in the ASTM D5231 method (Standard Test Method for Determination of the 

Composition of Unprocessed Municipal Solid Waste, ASTM International, 2016). To find 

the estimated mean and standard deviation, the annual MSW tonnages reported in 

2017 to FDEP by each county were inputted into the 2018 version of WasteCalc. 

WasteCalc generated the most prevalent component of the waste stream, which was 

used to estimate the standard deviation and the mean by using the tables in the ASTM 

method (see section 5.1. ASTM Tables for Calculating sample size). WasteCalc 

reported “Other Paper” as the largest component of the waste stream in all of the 

counties that make up the Aucilla Area Solid Waste Administration (Taylor, Dixie, 

Madison, Jefferson, and Lafayette) for 2017. Since ASTM D5231 method does not have 

an “Other Paper” category, the estimated standard deviation and mean were the 

average of “Newspaper” and “Corrugated Cardboard”.  

                                                            𝑛 = (
𝑡 ∗ 𝑠

𝑒 ∗ 𝑥
)

2

                                                                      (1) 

 Where: 

  n=number of calculated samples 

  t=student t statistic corresponding to the desired level of confidence 

  s=estimated standard deviation 

  e=desired level of precision 

  x=estimated mean 

After the largest component was identified, it was determined that a sample size 
of 40 would result in an 85% confidence level and precision level (e) of 0.15.  

The annual commercial and residential tonnages were reported to FDEP and 
published in the 2017 Florida Annual Solid Waste Management Reports for each of the 
counties within the service area. For this study’s purpose, commercial included any 
standard commercial facility and any multifamily residential facility (e.g., apartment 
complexes, condominiums). Residential strictly included only single-family residential 
curbside pick-up. Using Equation 2 and 3, as seen below, the number of residential and 
commercial samples required from each county were calculated. Equation 2 calculates 
the number of commercial and residential samples needed. Equation 3 calculates the 
number of total samples needed per county. Taylor County required 21 total samples 
divided into 10 residential and 11 commercial samples. Dixie County needed 4 samples 
total,2 were residential and the other 2 were commercial. Madison County had 8 total 
samples divided into 2 residential and 6 commercial samples. Jefferson had 6 total 
samples, 2 of which were residential and 4 were commercial. Lafayette County required 
1 residential sample. 
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𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑆𝑎𝑚𝑝𝑙𝑒𝑠 = 40 ∗
𝐴𝑛𝑛𝑢𝑎𝑙 𝑇𝑜𝑛𝑛𝑎𝑔𝑒 𝑜𝑓𝑅𝑒𝑠𝑖𝑑𝑒𝑛𝑡𝑖𝑎𝑙 𝑜𝑟 𝐶𝑜𝑚𝑚𝑒𝑟𝑐𝑖𝑎𝑙

𝑇𝑜𝑡𝑎𝑙 𝐴𝑛𝑛𝑢𝑎𝑙 𝑇𝑜𝑛𝑛𝑎𝑔𝑒
                  (2) 

𝐶𝑜𝑢𝑛𝑡𝑦 𝑆𝑎𝑚𝑝𝑙𝑒 𝑁𝑢𝑚𝑏𝑒𝑟 = 40 ∗
𝐴𝑛𝑛𝑢𝑎𝑙 𝐶𝑜𝑢𝑛𝑡𝑦 𝑊𝑎𝑠𝑡𝑒 𝐵𝑟𝑜𝑢𝑔ℎ𝑡 𝑡𝑜 𝐿𝑎𝑛𝑑𝑓𝑖𝑙𝑙

𝑇𝑜𝑡𝑎𝑙 𝐴𝑛𝑛𝑢𝑎𝑙 𝑊𝑎𝑠𝑡𝑒 𝐵𝑟𝑜𝑢𝑔ℎ𝑡 𝑡𝑜 𝐿𝑎𝑛𝑑𝑓𝑖𝑙𝑙
                   (3) 

 

After identifying the number of samples, the researchers coordinated efforts with 
the Aucilla Landfill. First, the researchers went to the landfill to discuss logistics and 
understand what resources would be available to use while performing the sort. It was 
determined that the sort would be conducted at the landfill working face. An area a safe 
distance away from the working face of the landfill was staked out for the researchers to 
conduct the study. Aucilla Landfill employees assisted in the sort by providing operators 
and equipment to retrieve, transport, and dispose of samples.  

2.2 Sampling Method 

Approximately eight trucks per day were sampled. A truck had to be completely 
residential or commercial from each county in order to be picked. Since Dixie County 
sends transfer trailers to the landfill, we coordinated with the operations manager at the 
Dixie County transfer station and arranged it so that residential and commercial waste 
was separated in the transfer trailer.  As rear loader or front loader garbage trucks entered 
the scale house they were directed to a specified area of the landfill where the we 
obtained the samples.  

The person working in the scale house conducted interviews with each incoming 
truck driver regarding information on the county the particular load came from and what 
it might contain. Notes about the interview, the tare weight of the truck, and the total 
weight of the truck were recorded for each load on a sample sheet (see section 5.2. 
Sampling Sheet). To retrieve a sample, the load from the truck was emptied and then 
mixed up by a bull-dozer following the cone and quartering method. Then, a 200 to 300 
pound sample was brought to the area of the landfill where the study was being conducted 
as seen in Figure 2.  
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Figure 2. Transportation and Delivery of a sample. 

 

2.3 Sorting Method 

After the track loader operator delivered the sample, the operator loaded the 
sample into bins or the sorting team used shovels to load the sample into bins. The bins 
were brought to the scale on the landfill, weighed until the contents of the bins reached 
200 pounds or more, dumped on the sorting table, and sorted into 39 categories (shown 
in Table 1).   
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Table 1. List of Categories used in the Aucilla Area Solid Waste Administration 
Composition Study 

  

The table that was used had a 2 inch by 2 inch metal screen on top. This allowed 
any residue smaller than 2 inches by 2 inches to fall through the table. Note the residue 
was not sorted into the 39 categories but was accounted for in its own category called 
“Residuals”. Also, if any bulky items were picked up, it was noted on the sample 
observation sheet.  Figures 3-5 present the setup of the sorting process. 

1 Newspaper 21 Clear Glass

2 Corrugated Cardboard (OCC) 22  Brown Glass

3 High Grade Paper (Office type) 23 Aluminum Cans/ Foil

4 Polycoated aseptic containers 24 Steel/Tin cans

5 Food service container (polycoated) 25 Other Ferrous Metals

6 Other Composite (metal coated) 26 Other Non- Ferrous

7 Boxboards 27 Yard waste

8 Other Paper 28 Food waste

9 #1 PET bottles 29 Animal By-Product

10 #2 HDPE bottles- translucent 30 Other Organics

11 #2 HDPE bottles- colored 31 Wood

12 #3-#7 (Other plastic bottles) 32 Asphalt shingles

13 Expanded Polystyrene (food service) 33 gypsum drywall

14 Expanded Polystyrene 34 concrete/bricks

15 Rigid Plastic (tubs, cups,lids) 35 Rubber and Leather

16 Rigid Plastic (food service plastics) 36 Clothing, Footwear, other textiles

17 Grocery Bags 37 Small appliances/ Electronics

18 Other Flexible Plastic 38 Hazardous waste

19 Other Plastics 39 Residuals

20 Green Glass
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Figure 3. Set-up of Aucilla Waste Composition. 

 

Figure 4. Sorting Table with a sample. 
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Figure 5. Examples of different category bins. Category 23, Aluminum, is on the left. 
Category 7, Boxboards, is on the right. 

 

After the table was cleared of all garbage, the 39 different category bins were 
weighed one-by-one on the scale. After the weight had been recorded (see section 5.3. 
Data Collection Sheet), the contents of the bins were discarded into a specified area of 
the landfill. 

3 DATA AND RESULTS 

3.1 Raw Data Collected 

Raw data refers to the fact that this data is presented in the 39 categories decided 
upon by the UF team. The next section puts these categories into broader categories in 
order to give a general breakdown of the MSW stream. Each table in this section is color-
coded to match the general category it falls under in section 3.2.  

The percentages were based on the averages of the mass fraction for each 
category. The equations used, as seen below, follow the ASTM D5231 method. In order 
to take the individual mass fraction of each category in an individual sample Equation 3 
was used. 

 

   𝑚𝑓𝑖  =
𝑤𝑖

∑ 𝑤𝑖
𝑗
𝑖=1

∗ 100                                                   (3) 

Where: 

   𝑚𝑓𝑖 = 𝑚𝑎𝑠𝑠 𝑓𝑟𝑎𝑐𝑡𝑖𝑜𝑛 𝑜𝑓 𝑐𝑜𝑚𝑝𝑜𝑛𝑒𝑛𝑡 𝑖 

𝑤𝑖 = weight of component i 

j = number of components 

After each mass fraction was calculated, the average of the mass fractions for all 
40 samples for the category was taken and multiplied by 100 to obtain a percentage, as 
seen in Equation 4 and 5.  

    m̅𝑓𝑖  = (
1

𝑛
∑ (𝑚𝑓𝑖)𝑘

𝑛
𝑘=1 )                            (4) 
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𝐶𝑎𝑡𝑒𝑔𝑜𝑟𝑦 𝑃𝑒𝑟𝑐𝑒𝑛𝑡𝑎𝑔𝑒 = m̅𝑓𝑖 ∗ 100               (5) 

 Where: 

    m̅𝑓𝑖 = mean mass fraction   

Raw data from the Aucilla Landfill waste sort is shown in Table 2. The total waste 
stream, commercial samples, and residential samples were recorded. To divide the 
samples into commercial and residential, the data sheets were cross referenced with the 
sample sheets to see what they were designated as by the interviewer.  
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Table 2. Raw Data Collected in Aucilla Area Solid Waste Administration Service Area. 

 

Total Commercial Residential

1 Newspaper 0.3 0.2 0.5

2 Corrugated Cardboard (OCC) 11.9 17.4 4.6

3 High Grade Paper (Office type) 2.2 2.8 1.3

4 Polycoated aseptic containers 0.6 0.9 0.2

5 Food service container (polycoated) 0.8 0.9 0.8

6 Other Composite (metal coated) 0.6 0.7 0.5

7 Boxboards 2.8 2.1 3.8

8 Other Paper 12.1 11.7 12.6

9 #1 PET bottles 3.8 3.6 4.2

10 #2 HDPE bottles- translucent 0.5 0.4 0.7

11 #2 HDPE bottles- colored 0.4 0.4 0.5

12 #3-#7 (Other plastic bottles) 0.2 0.1 0.2

13 Expanded Polystyrene (food service) 0.4 0.4 0.5

14 Expanded Polystyrene 1.5 1.8 1.0

15 Rigid Plastic (tubs, cups,lids) 0.9 0.8 1.1

16 Rigid Plastic (food service plastics) 0.6 0.8 0.5

17 Grocery Bags 1.0 0.8 1.1

18 Other Flexible Plastic 7.1 8.1 5.6

19 Other Plastics 3.9 4.2 3.4

20 Green 0.2 0.2 0.2

21 Clear 2.0 1.7 2.3

22  Brown 0.7 0.3 1.2

23 Aluminum Cans/ Foil 1.3 1.0 1.6

24 Steel/Tin cans 1.1 1.0 1.2

25 Other Ferrous Metals 1.9 1.6 2.3

26 Other Non- Ferrous 0.4 0.4 0.4

27 Yard waste 2.1 2.6 1.3

28 Food waste 9.3 9.2 9.4

29 Animal By-Product 0.3 0.0 0.8

30 Other Organics 3.6 2.5 5.2

31 Wood 4.7 3.3 6.7

32 Asphalt shingles 0.5 0.1 1.0

33 gypsum drywall 0.6 0.1 1.2

34 concrete/bricks 0.3 0.2 0.5

35 Rubber and Leather 1.1 1.5 0.5

36 Clothing, Footwear, other textiles 6.3 4.9 8.1

37 Small appliances/ Electronics 1.5 1.6 1.4

38 Hazardous waste 1.0 1.0 1.0

39 Residuals 9.5 8.7 10.5

Sample Category

Percentage (%)
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3.2 Processed Data 

Data presented in this section has been complied into more general categories. 
The colors in the tables correspond to the colors from the tables in section 3.1. Categories 
highlighted in Table 2 were compiled into the general categories with the same highlighted 
color, as seen below in the tables below. For example, the categories from the conducted 
study entitled “Other Paper”, “Polycoated Aseptic Containers”, “Food Service 
Containers”, “Other Composite”, and “Boxboards” were compiled into the general 
category “Other Paper”.  

Processed data from the Aucilla Landfill waste sort is shown in Table 3 below. 
Graphical representations of each waste sort can be found in Figures 6-8.  

 

Table 3.  Processed Data Collected in Aucilla Area Solid Waste Administration Service 
Area 

 

Total Commercial Residential

Newspaper 0.3 0.2 0.5

Glass 0.9 2.2 3.7

Aluminum Cans 1.3 1 1.6

Plastic Bottles 4.9 4.5 5.6

Steel Cans 1.1 1 1.2

Corrugated Paper 11.9 17.4 4.6

Office Paper 2.2 2.8 1.3

Yard Trash 2.1 2.6 1.3

Other Plastics 14.4 16.9 13.2

Ferrous Metals 1.9 1.6 2.3

Non-Ferrous Metals 0.4 0.4 0.4

Other Paper 16.9 16.3 17.9

Textiles 6.3 4.9 8.1

C&D Debris 6.1 3.7 9.4

Food 9.3 9.2 9.4

Miscellaneous 16 15.3 19.4

White Goods 0 0 0

Tires 0 0 0

WasteCalc Categories

Percentage (%)
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Figure 6. Representation of Total Waste Collected. 

 

Figure 7. Representation of Commercial Waste Collected. 
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Figure 8. Representation of Residential Waste Collected. 

3.3 Overview of Results 

The highest component of the MSW stream in the Aucilla Area Solid Waste 
Administration was “Other Paper” at 16.9%. Contents typical in this category were 
polycoated aseptic containers, composite paper products, boxboards, glossy paper, 
soiled napkins, and pizza boxes. In the US Environmental Protection Agency’s (EPA) 
Advancing Sustainable Material Management: 2015 Fact Sheet, the highest component 
of US MSW in 2015 was “Other Paper” at 26%. The Aucilla Area Solid Waste 
Administration seems to have a similar outcome with a significant portion of the country. 
The lowest component was “Newspaper” at 0.3%. Materials that can be recycled, 
including glass, aluminum cans, steel cans, plastic bottles, corrugated boxes, and office 
paper are classified as recyclables. The percentage from each of these categories were 
summed to make a recyclable category. Approximately 22.6% of the MSW stream 
consists of recyclable material.  

The highest component in the commercial MSW stream was “Corrugated 
Cardboard” at 17.4%. The lowest component in this stream was “Newspaper” at 0.2%. In 
the residential stream, the highest component was “Other Paper” at 17.9% and the lowest 
component was “Non-Ferrous Metals” at 0.4%.  

4 CONCLUSION 

Results of the Aucilla Area waste composition study can now be incorporated into 
the WasteCalc program. WasteCalc is an online tool created by FDEP and outside 
contractors that allow any county in Florida to input information about the amount of waste 
landfilled, recycled, and combusted. Currently, many counties in Florida have not had a 
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recent or any waste composition studies conducted. When this occurs, WasteCalc 
generates the material composition percentages based on counties that are similar in 
population density to that specific county. However, it is important to conduct waste 
composition studies in various counties so that WasteCalc can provide the counties with 
more accurate and representative information. This data obtained in this study will provide 
more accurate results for this area and counties similar to the counties that make up the 
Aucilla Area.  The information provided may also help to make decisions about 
sustainable materials management in the future in the Aucilla Area. 
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5 APPENDIX 

5.1 ATSM Tables for calculating sample size 
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5.2 Sampling Sheet 
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5.3 Data Collection Sheet 
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