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Introduction and Summary of Findings

Purpose and Approach of the Study

The Sonoma County Waste Management Agency contracted with Cascadia Consulting Group
to characterize the municipal solid waste disposed by single-family residential, commercial
(including multi-family), and self-hauled sources. The study employed hand-sorting and visual
characterization of waste samples to derive statistically valid estimates of the composition of
residential, commercial, and self-hauled waste from four waste facilities in the County and for
the County as a whole.

This document presents the findings of the waste characterization study.

Summary of Findings

Of the nearly 375,000 tons disposed of in Sonoma County, approximately 70% consists of
materials that are potentially recoverable. For waste from both residential and commercial
sources, the most prevalent class of materials is organics, which represents approximately 51%
and 42% of waste from those sectors, respectively. Paper is the second most prevalent
material class for both sectors, at approximately 19% for the residential sector and nearly 21%
for the commercial sector. Almost 64% of the self-hauled waste stream is composed of
construction and demolition materials.

The two most prevalent material classes for the County's disposed waste stream as a whole are
organics (36.3%) and construction and demolition materials (27.4%). The single most prevalent
material is food, which comprises approximately 21% of the County's disposed waste stream.

Cascadia Consulting Group, Inc. for 4 Waste Characterization Study
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Summary of Study Methods

Waste Sectors Defined

The consultant team defined waste sectors in a method consistent with the previous Sonoma
County waste characterization study conducted in 1995/96. The three waste sectors are
defined as follows:

e Commercially collected residential waste - waste collected by a waste-hauling company
from single-family residences (including townhouses or buildings with up to four residential
units). It typically arrives at the solid waste facility in packer trucks (e.g., side loaders, rear
loaders, etc.).

e Commercially collected commercial waste - waste collected by a waste-hauling company
from businesses, institutions, public venues, and multifamily buildings such as apartments
and condominiums with more than four residential units. It typically arrives at the solid waste
facility in packer trucks, roll-off containers, or compactor units.

¢ Self-hauled waste - waste that is brought to solid waste facilities by the resident or business
that generated it. (In the particular cases of landscaping companies and cleaning/moving
companies, it includes waste generated during their business operations, even though they
did the work for another party.)

Allocation of Samples

To maximize the overall number of samples obtained and to provide results consistent with the
previous waste characterization studies, a different number of samples were allocated to each
waste sector. The data collection process for each sector also employed different
characterization methods. Residential waste and commercial waste were characterized by
hand-sorting randomly selected 200-pound samples of disposed waste. Self-hauled waste was
characterized by visual inspection of randomly selected loads delivered to solid waste facilities.
Table 1 shows the planned sample allocation and the actual number of samples characterized.

Table 1. Planned vs. Actual Characterized Waste Samples

Planned Actual

Wet | Dry | Total Wet | Dry | Total
Residential 62 63 125 Residential 60 55 115
Commercial | 63 62 125 Commercial 69 69 138
Self-hauled 150 150 300 Self-hauled 149 153 302
Total 275 | 275 550 Total 278 | 277 555

Coordination

Prior to the scheduled field work, the consultant team met with key staff at the Sonoma County
Waste Management Agency to arrange permission and to coordinate space requirements and
other logistics for the field data collection effort.

The consultant team also worked with Sonoma County transfer station and landfill facility
personnel to coordinate the process for randomly selecting loads of residential waste,
commercial waste, and self-hauled waste. Sorting activities at Redwood Landfill were
coordinated through Sonoma County Waste Management Agency staff.

Cascadia Consulting Group, Inc. for 5 Waste Characterization Study
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Waste Categories and Divertibility Analysis

The 85 material categories included in this study were each categorized into one of 9 material

classes (Paper, Plastic, Glass, Metal, Hazardous and Electronic waste, Organics, Construction
and Demolition Materials, Special Waste, and Mixed Residue). See Appendix A for a detailed

list and definitions of the 85 material categories that were used.

This section also provides definitions used for the divertibility analysis, wherein each material
was classified according to one of four groups based on its expected divertibility.

e Divertible Materials: This includes materials for which source reduction programs or
methods, collection programs, and/or recycling infrastructure exist, either broadly or in
"forefront communities.”

e Compostable Materials: This includes organic materials that are appropriate for municipal
composting programs.

e Potentially Divertible: This includes materials for which methods and/or technology exist for
recycling, reuse, or other beneficial uses, although programs to collect and process the
materials are rare or nonexistent in the Sonoma area.

e Other Materials: This includes materials that do not fit any of the definitions above and that
are not easily diverted from disposal.

Figure 1 shows the material types grouped according to these divertibility categories.

Cascadia Consulting Group, Inc. for 6 Waste Characterization Study
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Figure 1. Material Divertibility Categories
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Waste Quantities

To determine the quantity of waste from each waste sector, the consultant team requested
tonnage data from the Sonoma County Waste Management Agency. According to the data,
over 374,300 tons of waste were disposed of by Sonoma County residents and businesses in
the study period at the County's six disposal facilities.*

Field Work

This section provides an overview of the how the field work was conducted. A more detailed
description can be found in Appendix B.

Hand-sort Procedure

For this study, the consultant team hand-sorted 115 samples of residential waste and 138
samples of commercial waste. Samples sorted by hand were sorted into 85 material categories,
and the material in each category was weighed. Material that was too small to sort into distinct
categories was included in the material category mixed residue. The crew leader reviewed the
sorted material for homogeneity before the sample components were weighed and then
recorded the weight for each sorted material category on the sampling form. A full description
of the hand-sort procedure is included in Appendix B.

Visual Characterization Procedure

The consultant team visually characterized 302 loads of self-haul waste. In conjunction with the
California Integrated Waste Management Board (CIWMB), the consultant team has developed a
reliable method of visually characterizing waste from the self-hauled waste sector. The method
is especially useful for identifying recoverable materials that may be present in large quantities,
characterizing waste loads that contain bulky items, and characterizing waste streams that tend
to have substantial composition variation within individual loads (for example, loads that are half
dirt and half lumber, separated at opposite ends of a truck).

The first step in visually estimating the composition of a selected load is to measure the volume
of the waste. The visual estimator then records the estimated percentage of the load
corresponding to each material class and next records the estimated percentages for specific
material categories within the material classes. The step-by-step procedure that the consultant
team used in this study is described fully in Appendix B.

Data Analysis

Following the on-site data collection, the consultant team entered all data recorded on the field
forms into a customized database and reviewed it for data entry errors. The team calculated
waste composition estimates using the methods described in Appendix C.

! Tonnage data is from February 2006 through January 2007. January 2006 was not included because of
unusually high disposal due to flood-related debris.

Cascadia Consulting Group, Inc. for 8 Waste Characterization Study
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Quantities of Waste

This section of the report summarizes the total tons of waste disposed during the February 2006
i January 2007 time period from each of the three waste sectors.?

Sonoma County residents and businesses disposed of over 374,000 tons of waste in the study
period. Of the waste sectors, the commercial sector accounted for the largest share,
contributing over 148,800 tons. The quantities of waste associated with each waste sector and
solid waste facility are displayed in Figure 2 and Table 2.

Figure 2. Waste Quantities
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Table 2. Waste Quantities

Site Residential Commercial Self-hauled Total
Annapolis 444 170 1,661 2,275
Central 16,432 40,882 59,606 116,920
Guerneville 3,656 8,123 9,857 21,636
Healdsburg 20,296 30,799 22,611 73,706
Sonoma 26,098 36,348 19,170 81,616
Redwood 45,585 32,567 78,152
Total 112,511 148,888 112,905 374,305

2 Tonnage data is from February 2006 through January 2007. January 2006 was not included because of
unusually high disposal due to flood-related debris.
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Composition of Waste

This chapter of the report presents key findings about the composition of the C 0 u n twgsfie.s
Waste characterization results for the County overall and for each waste sector include a pie
chart showing the proportion of different material categories, a pie chart showing the results of
the divertibility analysis, and a table showing the compaosition results for all 85 material
categories following the pie charts.

Please note that due to rounding, numbers may not sum exactly to totals or subtotals.

Overall Waste Stream

The overall composition of Sonoma County waste includes waste from the three sectors:
e Commercially collected residential waste

e Commercially collected commercial waste

¢ Self-hauled waste

A total of 555 waste samples were sorted to characterize the 374,305 tons of waste disposed of
in Sonoma County in the study period.

Key Findings
Organics (36.3%) and construction and demolition materials (27.4%) are the two most prevalent
material classesf ound i n Sonoma Countyds onndigad3l Foadasst e str

the most common individual material disposed at approximately 21%. The two recyclable wood
categories, clean recyclable wood and other recyclable wood, together account for almost 7% of
the overall waste stream. As shown in Figure 4, more than two-thirds of the overall Sonoma
County waste stream can be classified as divertible, potentially divertible, or compostable.

The detailed waste composition findings are shown in Table 3.

Figure 3. Waste Characterization, County Overall Figure 4. Divertibility Analysis, County Overall

Special Waste, Mixed Residue,
1.7% 3.1% Other Divertible

Paper, 16.3% Materials Materials
, 30.2% 25.4%

Hazardous & E-
waste, 1.4%

Construction & Glass, 2.6%

Demolition, )
27.4% Plastic, 7.4%
Metal, 3.9% )

Potentially
Divertible
Materials

12.3%

Compostable
Organics, Materials
36.3% 32.1%
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Table 3. Detailed Waste Characterization, County Overall

Est.
Est. Mean +/- Est. Tons Est. Mean +/- Tons
Paper 16.3% 60,960.8 Organics 36.30% 135,871.1
Uncoated Corrugated Cardboard.99%  0.2% 7,434.3 Food 21.44% 1.5% 80,244.6
Paper Bags/Kraft 0.37% 0.0% 1,390.6 Leaves & Grass 4.06% 0.8% 15,178.9
Newspaper 1.72% 0.3% 6,436.8 Prunings & Trimmings 1.77%  0.6% 6,612.9
White Ledger 0.57% 0.2% 2,118.7 Branches & Stumps 0.30% 0.1% 1,127.1
Colored Ledger 0.06% 0.0% 209.2 Agricultural Crop Residues 0.00% 0.0% 0.0
Computer Paper 0.07% 0.1% 255.8 Manures 0.16% 0.1% 602.8
Other Office Paper 0.59% 0.1% 2,223.1 Textiles 2.49% 0.4% 9,311.9
Magazines & Catalogs 0.92% 0.2% 3,426.6 Carpet 1.41%  0.4% 5,295.9
Phone Books & Directories 0.03%  0.0% 93.8 Carpet Padding 0.40% 0.3% 1,512.9
Other Recyclable Paper 3.69% 0.4% 13,824.3 R/C Organics 427% 0.6% 15,984.2
Other Compostable Paper 437% 0.4% 16,366.1
Remainder/ Composite Paper 1.92%  0.3% 7,181.7 Construction & Demolition 27.40% 102,554.2
Concrete 1.58% 0.7% 5,925.2
Glass 2.58% 9,658.4 Asphalt Paving 0.46% 0.4% 1,730.4
Clear Glass 0.75% 0.1% 2,821.1 Asphalt Roofing 2.07% 0.8% 7,740.0
Green Glass 0.44% 0.1% 1,643.4 Clean recyclable wood 452% 0.9% 16,903.7
Brown Glass 0.27%  0.0% 993.5 Other Recyclable Wood 2.26% 0.6% 8,455.0
Other Colored Glass 0.00%  0.0% 18.2 Treated Wood Waste 5.48% 1.1% 20,511.4
Flat Glass 0.21% 0.2% 783.5 Clean Gypsum Board 1.71% 0.7% 6,412.2
R/C Glass 0.91% 0.3% 3,398.7 Rock, Soil, & Fines 3.26% 0.9% 12,215.7
R/C C&D 6.05% 1.1% 22,660.4
Plastic 7.43% 27,793.8
PET Bottles 0.39% 0.0% 1,446.6 Hazardous & E-Waste 1.36% 5,083.5
Other PET Contnrs 0.08%  0.0% 306.8 Paint 0.32% 0.2% 1,185.1
HDPE Nat. Bottles 0.14% 0.0% 541.3 Vehicle & Equipment Fluids  0.01%  0.0% 30.6
HDPE Colored Bottles 0.17%  0.0% 647.3 Used Oil & Oil Filters 0.02%  0.0% 64.5
Other HDPE Contnrs 0.16% 0.1% 606.2 Large Rechargeable Batteries 0.00%  0.0% 8.5
#3-#7 Bottles 0.03% 0.0% 110.4 Small Rechargeable Batteries 0.01%  0.0% 26.4
#3-#7 Other Contnrs 0.35% 0.1% 1,296.8 Household Batteries 0.04%  0.0% 163.2
Recyclable Plastic Film 0.30% 0.1% 1,138.2 Universal Waste 0.32% 0.2% 1,200.5
Non-recyclable Film 3.03% 0.4% 11,348.9 Covered Electronic Waste 0.29% 0.1% 1,094.1
Durable Plastic Items 1.24% 0.2% 4,657.4 Fluorescent Tubes 0.01% 0.0% 33.6
R/C Plastic 1.52% 0.4% 5,693.9 Other HHW 0.23% 0.1% 858.5
R/C Hazardous & E-waste 0.11% 0.1% 418.4
Metal 3.91% 14,650.5
Tin/Steel Cans 0.52% 0.1% 1,955.8 Special Waste 1.67% 6,238.0
Major Appliances 0.03% 0.1% 121.6 Ash 0.04%  0.0% 133.0
Other Ferrous 1.94% 0.6% 7,259.1 Sewage Solids 0.00%  0.0% 0.0
Aluminum Cans 0.15% 0.0% 556.8 Industrial Sludge 0.00% 0.0% 0.0
Other Non-Ferrous 0.34% 0.1% 1,288.7 Treated Medical Waste 0.01% 0.0% 50.6
R/C Metal 0.93% 0.2% 3,468.6 Bulky Items 1.07% 0.3% 4,006.8
Tires 0.26% 0.2% 990.2
R/C Special Waste 0.28% 0.3% 1,057.4
Mixed Residue 3.07% 11,494.4
Mix Residue 3.07% 0.6% 11,494.4
Samples: 555
2006 Tons: 374,304.7
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Residential

A total of nearly 112,511 tons of waste were disposed of by the residential waste sector in the
study period. The field crew sorted 115 waste samples in order to characterize this waste

stream.

Key Findings

As shown in Figure 5, organics is the most prevalent material class for the residential waste
stream by a significant amount, composing more than half of all the waste disposed by the
sector. Disposed food alone represents over 35% of the residential waste stream, of which
approximately 43% is vegetative material. The second most common material class is paper
(19.0%). Nearly all of the paper found in the residential waste stream is divertible or
compostable. The majority of all materials found in the residential waste stream are divertible,
potentially divertible, or compostable, as shown in Figure 6. Approximately 46% of residential
waste is compostable, and nearly 29% is divertible or potentially divertible.

The detailed waste composition results are shown in Table 4.

Figure 5. Waste Characterization, Residential
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Figure 6. Divertibility Analysis, Residential
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Table 4. Detailed Waste Characterization, Residential

Est. Est. Est. Est.
Mean +/- Tons Mean +/- Tons
Paper 19.0% 21,383.0 Organics 51.24% 57,655.3
Uncoated Corrugated Cardboard 1.56% 0.4% 1,755.8 Food 35.47% 1.6% 39,910.5
Paper Bags/Kraft 0.65% 0.1% 728.8 Leaves & Grass 3.22% 1.1% 3,626.2
Newspaper 2.09% 0.7% 2,349.7 Prunings & Trimmings 0.38% 0.2% 431.6
White Ledger 0.67% 0.3% 758.4 Branches & Stumps 0.16% 0.2% 180.4
Colored Ledger 0.03% 0.0% 33.0 Agricultural Crop Residues 0.00% 0.0% 0.0
Computer Paper 0.00% 0.0% 0.0 Manures 0.19% 0.1% 208.2
Other Office Paper 0.67% 0.2% 754.3 Textiles 3.71% 0.7% 4,174.2
Magazines & Catalogs 1.40% 0.4% 15775 Carpet 1.02% 0.6% 1,152.3
Phone Books & Directories 0.03% 0.0% 30.8 Carpet Padding 0.00% 0.0% 1.2
Other Recyclable Paper 4.55% 0.5% 5,124.6 Remainder/ Composite Organics 7.08% 1.0% 7,970.8
Other Compostable Paper 6.38% 0.7% 7,177.6
Remainder/ Composite Paper 097% 0.3% 1,092.4 Construction & Demolition 7.58% 8,5623.7
Concrete 0.45% 0.3% 508.6
Glass 2.06% 2,314.1 Asphalt Paving 0.10% 0.1% 113.2
Clear Bottles & ContCdidhe 0.6 i S3RYV Asphalt Roofing 0.09% 0.1% 105.3
Clear Bottles & Cont(0a3b% e0.2%6 i 48%4 - ¢ R VClean recyclable wood (non-treated) 0.55% 0.2% 615.3
Green Bottles & ContCdRdhe®04n i 4RV Other Untreated/ Recyclable Wood 0.39% 0.2% 440.9
Green Bottles & Cont(C2B%e0.xr i INat - ¢R VTreated Wood Waste 1.28% 1.3% 1,436.1
Brown Bottles & ContCrhe 0o i 3DRY Clean Gypsum Board 0.59% 0.5% 661.1
Brown Bottles & ContCOl% e0.68% i NB& - ¢RVRock, Soil, & Fines 2.10% 0.9% 2,362.1
Ot her Colored Bottl es008 C@Wnt ai @k r § i Re@dnder/ Composite C&D 2.03% 0.8% 2,281.1
Ot her Colored Bottl es00% C@Wntaieleryg i Non-CRV
Flat Glass 0.00% 0.0% 0.0 Hazardous & E-Waste 1.67% 1,873.5
Remainder/ Composite Glass 0.21% 0.1% 231.3 Paint 0.13% 0.1% 149.1
Vehicle & Equipment Fluids 0.01% 0.0% 15.3
Plastic 8.51% 9,576.6 Used Oil & Ol Filters 0.00% 0.0% 4.7
PETE Bottles i CRV 0.39% 0.1% 435.1 Large Rechargeable Batteries 0.00% 0.0% 1.9
PETE Bottles i Non- CR 0.0% 255.6 Small Rechargeable Batteries 0.02% 0.0% 26.4
Ot her PETE Contai ner0s00% QWY 0.5 Household Batteries 0.05% 0.0% 56.8
Ot her PETE Contai ner0s15% O@n - CBWI7 Universal Waste 0.52% 0.4% 588.8
HDPE Natur al Bottl es006% C&0Mo 65.8 Covered Electronic Waste 0.57% 0.3% 638.5
HDPE Natur al Bottl es018% NO.0% CRM4.0 Fluorescent Tubes 0.00% 0.0% 0.0
HDPE Col ored Bott |l es002% CR0% 20.2 Other HHW 0.11% 0.1% 1215
HDPE Col ored Bottl es024% NO.0P6 CR265.1 Remainder/ Composite Hazardous & E-waét@4% 0.2% 270.4
Ot her HDPE Contai ner0s02% QGW®RY 21.2
Ot her HDPE Contai ner®sll% Om- CRY1 Special Waste 0.34% 378.3
#3-#7 Bottles 1 CRV 000% 0.0% 24 Ash 0.09% 0.1% 102.8
#3-#7 Bottles 1 Non-0DBW 0.0% 52.0 Sewage Solids 0.00% 0.0% 0.0
#3-#7 Other Contai nex08% i 0.®RV 5.5 Industrial Sludge 0.00% 0.0% 0.0
#3-#7 Ot her Contai nex48% 1 0.N® n - BROV Treated Medical Waste 0.02% 0.0% 21.7
Recyclable Plastic Film 0.27% 0.1% 300.3 Bulky Items 0.11% 0.2% 128.4
Non-recyclable Film 4.14% 0.6% 4,659.9 Tires 0.10% 0.1% 108.7
Durable Plastic Items 0.83% 0.2% 936.6 Remainder/ Composite Special Waste 0.01% 0.0% 16.6
Remainder/ Composite Plastic 147% 0.2% 1,657.6
Mixed Residue 6.07% 6,833.3
Metal 3.53% 3,973.6 Remainder/ Composite Mixed Residue  6.07% 1.5%  6,833.3
Tin/Steel Cans 0.59% 0.1% 665.4
Major Appliances 0.00% 0.0% 0.0
Other Ferrous 148% 0.3% 1,661.2
Al umi num Cans i CRV 016% 0.0% 184.1
Al umi num Cans 1 Non-00OB% 0.0% 58.3 Samples: 115
Other Non-Ferrous 0.27% 0.1% 308.7 2006 Tons: 112,511.3
Remainder/ Composite Metal 0.97% 0.3% 1,096.0
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