Seattle Public Utilities

2017-18

Self-Haul Waste Stream Composition Study
Final Report

II\ Seattle
Gl pobi

Utilities

prepared by

Cascadia Consulting Group, Inc.
In cooperation with

Seattle Public Utilities Staff

December 2018



This page intentionally left blank



Table of Contents

1 OVERVIEW 1
Introduction and Background 1
Seattle’s Self-haul Waste Substream 2
Study Methodology 2
2 SUMMARY OF YEAR 2017-18 SAMPLING RESULTS

Overall Self-haul Substream 5
Results by Self-haul Subpopulation 8
3 SELF-HAUL RESULTS COMPARED TO PREVIOUS STUDIES 10
Trends in Disposed Self-haul Waste 10
Changes in Self-haul Waste: 2012 to 2017-18 10
4  SELF-HAUL COMPOSITION RESULTS BY SUBPOPULATION 12
Self-haul Composition by Transfer Station 13
Self-haul Composition by Vehicle Type 18
Self-haul Composition by Season 22
Self-haul Composition by Generator Type, by Site 30
5 SELF-HAUL COMPOSITION BY GENERATOR SUBTYPE 37
Generator Subtype Findings 37
APPENDIX A.  WASTE COMPONENT CATEGORIES 48
Waste Components 48
Changes to Waste Component Categories 56
APPENDIX B. SAMPLING METHODOLOGY 66
Overview 66
Substream Definition 66
Sample Allocation 67
Sampling Calendar 67
Hauler and Transfer Station Participation 68
Load Selection 68
Field Procedures 69
APPENDIX C. COMMENTS ON MONTHLY SAMPLING EVENTS 71
September 2017 71



November 2017 72
January 2018 73
March 2018 75
May 2018 76
July 2018 78
APPENDIX D. WASTE COMPOSITION CALCULATIONS 80
Composition Calculations 80
Weighted Averages 81
Comparison Calculations 86
APPENDIX E. YEAR-TO-YEAR COMPARISON CALCULATIONS 87
Background 87
Statistical Considerations 87
Interpreting the Calculation Results 89
APPENDIX F. FIELD FORMS 90




Table of Tables

Table 1. Samples per Study Period, by SUbStream ... 1
Table 2. Changes to Waste Component Categories Since 2012...........ceeiiiieiiiieiiiiiiinneeeeeeeeenens 4
Table 3. Top Ten Components: Overall Self-haul (August 1, 2017 to July 31, 2018).................. 6
Table 4. Composition by Weight: Overall Self-haul (August 1, 2017 to July 31, 2018)................ 7
Table 5. Largest Waste Components: by Self-haul Subpopulation (August 1, 2017 to July 31,

120 R USSP UPPPRPPR 9
Table 6. Changes in Self-haul Waste: 2012 t0 2017-18 ........ccoiiiieiiiiiiiiiiie e 11
Table 7. Description of Samples for each Self-haul Subpopulation (August 1, 2017 to July 31,

P20 R ST PPPPRPRR 12
Table 8. Self-haul Trips, by Residential and Non-residential Generators (August 1, 2017 to July

3 20 ) PO PPPERPR 13
Table 9. Top Ten Components: North Recycling and Disposal Station (August 1, 2017 to July

3 20 ) OO PPPRRPRR 14
Table 10. Top Ten Components: South Recycling and Disposal Station (August 1, 2017 to July

3 20 ) USSP PP PPPPRPRR 15
Table 11. Composition by Weight: NRDS (August 1, 2017 to July 31, 2018).......cccccceeeveeeeernnnns 16
Table 12. Composition by Weight: SRDS (August 1, 2017 to July 31, 2018).......ccccceeevveeeeennnnnns 17
Table 13. Top Ten Components: Passenger Vehicles (August 1, 2017 to July 31, 2018).......... 19
Table 14. Top Ten Components: Trucks (August 1, 2017 to July 31, 2018) ........ccccceeeeveeerernnnnns 19
Table 15. Composition by Weight: Passenger Vehicles (August 1, 2017 to July 31, 2018) ....... 20
Table 16. Composition by Weight: Trucks (August 1, 2017 to July 31, 2018) ........ccceeeeeeeeeeeennn. 21
Table 17. Top Ten Components: Spring (March, April, May 2018) ..., 23
Table 18. Top Ten Components: Summer (July and August 2017, June 2018)........cccceeeevereenne 23
Table 19. Top Ten Components: Autumn (September, October, November 2017) ................... 24
Table 20. Top Ten Components: Winter (December 2017 and January and February 2018)....25
Table 21. Composition by Weight: Spring (March, April, May 2018).......cccceeeeiiiiiiiiiiiiiiieeeeeeeinn, 26
Table 22. Composition by Weight: Summer (July and August 2017, June 2018).............c......... 27
Table 23. Composition by Weight: Autumn (September, October, November 2017) ................. 28

Table 24. Composition by Weight: Winter (December 2017 and January and February 2018)..29
Table 25. Top Ten Components: Residential at NRDS (August 1, 2017 to July 31, 2018) ........ 31
Table 26. Top Ten Components: Residential at SRDS (August 1, 2017 to July 31, 2018)......... 31
Table 27. Top Ten Components: Non-residential at NRDS (August 1, 2017 to July 31, 2018) ..32
Table 28. Top Ten Components: Non-residential at SRDS (August 1, 2017 to July 31, 2018) ..32
Table 29. Composition by Weight: Residential at NRDS (August 1, 2017 to July 31, 2018) ...... 33
Table 30. Composition by Weight: Residential at SRDS (August 1, 2017 to July 31, 2018)....... 34



Table 31. Composition by Weight: Non-Residential at NRDS (August 1, 2017 to July 31, 2018)

Table 33. Top Ten Components: Construction Contractors (August 1, 2017 to July 31, 2018)..38
Table 34. Composition by Weight: Construction Contractors (August 1, 2017 to July 31, 2018)39
Table 35. Top Ten Components: Charities and Thrift Stores (August 1, 2017 to July 31, 2018)40
Table 36. Composition by Weight: Charities and Thrift Stores (August 1, 2017 to July 31, 2018)

.......................................................................................................................................... 41
Table 37. Top Ten Components: Junk Haulers (August 1, 2017 to July 31, 2018) .................... 42
Table 38. Composition by Weight: Junk Haulers (August 1, 2017 to July 31, 2018).................. 43

Table 39. Top Ten Components: Seattle Housing Authority (August 1, 2017 to July 31, 2018).44
Table 40. Composition by Weight: Seattle Housing Authority (August 1, 2017 to July 31, 2018)

Table 41. Top Ten Components: University of Washington (August 1, 2017 to July 31, 2018)..46
Table 42. Composition by Weight: University of Washington (August 1, 2017 to July 31, 2018)47

Table 43. Changes to Waste Component Categories, 1988 t0 present..........ccccevvvveieeeeeeeeeennns 57
Table 44. Sampling Calendar...........ooooiii i 68
Table 45. Distribution of SAMPliNG DAYS ........coouiiiiiii e a e e e eaeee 68
Table 46. SIC Codes, Y BUSINESS TYPE ... cciiiiiiiiiiiii ettt e e et s e e e e e e e e aat e e e e e aeeeeanne 70

Table 47. Summary of Planned vs. Actual Samples Completed by Date, September 2017....... 71

Table 48. Summary of Planned vs. Actual Samples Completed by Generator Category,
SY=T 01T 1] 01T a2 O PP URPPPPPRTPR 72

Table 49. Summary of Planned vs. Actual Samples Completed by Date, November 2017........ 72
Table 50. Summary of Planned vs. Actual Samples Completed by Generator Category,

N0}V 7=T 0 ] o T=T 2 0 TR 73
Table 51. Summary of Overall Sampling Progress, Through November 2017................ccceeee. 73
Table 52. Summary of Planned vs. Actual Samples Completed by Date, January 2018 ........... 74
Table 53. Summary of Actual Samples Completed by Generator Category, January 2018 ....... 74
Table 54. Summary of Overall Sampling Progress, Through January 2018 ...............c..cceeeeee. 75
Table 55. Summary of Planned vs. Actual Samples Completed by Date, March 2018 .............. 75
Table 56. Summary of Actual Samples Completed by Generator Category, March 2018.......... 76
Table 57. Summary of Overall Sampling Progress, Through March 2018 ..............ccccoooiiiiiee. 76
Table 58. Summary of Planned vs. Actual Samples Completed by Date, May 2018 ................. 77
Table 59. Summary of Actual Samples Completed by Generator Category, May 2018.............. 77
Table 60. Summary of Overall Sampling Progress, Through May 2018 ............cccccceeiiiiiieeneeenes 78

Table 61. Summary of Planned vs. Actual Samples Completed by Date, July 2018.................. 78



Table 62. Summary of Actual Samples Completed Generator Category, July 2018 .................. 79

Table 63. Summary of Overall Sampling Progress, Through July 2018..............cccvieiiiiieeeenennn, 79
Table 64. Weighting Percentages: Overall Self Haul .............cccoooooiiiiiiiii e 82
Table 65. Weighting Percentages: Self-haul at the NRDS..............ccoooiiin 83
Table 66. Weighting Percentages: Self-haul at the SRDS..............cccoii i, 83
Table 67. Weighting Percentages: Self-haul Passenger Vehicles ..........ccccooooeiiiiiiiiineeneienn, 84
Table 68. Weighting Percentages: Self-haul TrUCKS...........oooooiiii 84
Table 69. Weighting Percentages: Self-haul in SPring...........cooooe 85
Table 70. Weighting Percentages: Self-haul in SUMMEr ... 85
Table 71. Weighting Percentages: Self-haul in AUtUMN...........ccooooiiiiiiiiii e 85
Table 72. Weighting Percentages: Self-haul in Winter.............cco 86
Table 73. Changes in Self-Haul Waste Composition: 2012 t0 2017-18 ..........cccovvviviieiieeereeennnns 89

Table of Figures
Figure 1. Self-haul Overview of Composition Estimates: Overall Self-haul (August 1, 2017 to

JUIY 3L, 2008) ...t e e ettt e e e e e e e e e e e e e e e e e e e e e e e e e e —————aaaeeeaaaanraraaaaaaeeaaans 5
Figure 2. Changes in Self-haul Disposed Tons, 1988/89 t0 2017-18............ccccviiieieeeeeeeeeininnnnnn. 10
Figure 3. Composition Summary: by Transfer Station (August 1, 2017 to July 31, 2018) .......... 14
Figure 4. Composition Summary: by Vehicle Type (August 1, 2017 to July 31, 2018)............... 18
Figure 5. Composition SUMMaAry: DY SEASON ........cceiiiiiiiiiiii e e e eaaes 22
Figure 6. Composition Summary: by Generator Type, by Site (August 1, 2017 to July 31, 2018)

.......................................................................................................................................... 30
Figure 7. Composition Summary: Construction CONraCtOrS ...........cevvvviiiiiiiiiiiiiiiiiiiiieieeeeeeeeeeee 37
Figure 8. Composition Summary: Charities and Thrift StOres.........cccceeeeieiiiiiiiiiiie e, 40
Figure 9. Composition Summary: JUNK HaUIEIS .............ouiiiiiiiiiicci e 42
Figure 10. Composition Summary: Seattle Housing AUthOIitY ...........coovvviiiiiiiiiiiiiiiiiiiiiiiiieee 44
Figure 11. Composition Summary: University of Washington ..., 46

Figure 12. Self-haul Subpopulations, by Generator Type and Service Area........c....cceevvvuvvvnnnn. 66



This page intentionally left blank



1 Overview

Introduction and Background

Seattle Public Utilities (SPU) provides for the collection, transfer, and disposal of municipal solid
waste (MSW) from within the City of Seattle. As part of this responsibility, SPU designs and
implements programs that help the City meet its goal to achieve a 60% recycling rate by 2015,
and 70% recycling rate by 2025. To better understand the types and quantities of MSW
disposed and to assess the city's recycling potential, SPU has conducted composition studies
every two years since 1988. The 1988 study included the city’s entire waste stream, and each
subsequent study has analyzed one or two of the city’s three waste streams (residential,
commercial, and self-haul) so that every stream is sampled at least once every four years. In
2017-18, the City limited the study to the examination of self-hauled waste. Traditionally the
commercial stream and the self-haul stream studies are completed concurrently, however the
City elected to begin the commercial study in 2016 while the North Recycling and Disposal
Station (NRDS) was still closed and postponed the self-haul study until the NRDS station had
been reopened for several months. This wait allowed the self-haul tonnage and traffic counts to
stabilize at NRDS before the field work commenced. Table 1 shows the number of waste
samples sorted from these three waste streams from 1988 through the current study in 2017-18.

Table 1. Samples per Study Period, by Substream

Year Commercial Residential Self-Haul Total

1988-89 121 212 217 550
1990 0 114 203 317
1992 251 0 197 448
1994-95 0 368 0 368
1996 348 0 199 547
1998-99 0 360 0 360
2000 347 0 200 547
2002 0 309 0 309
2004 270 0 216 486
2006 0 356 0 356
2008 271 0 216 487
2010 0 361 0 361
2012 259 0 226 476
2014 0 362 0 362
2016 292 0 0 292
2017-18 0 0 223 223

All of these studies share the following three objectives:

¢ Obtain information about the City’s residential, commercial, and self-haul waste
substreams in order to estimate the recycling potential for each;

e Understand differences among these three substreams so that targeted recycling
programs can be designed, implemented, and monitored for each; and

e Establish a baseline for continued, long-term measurement of system performance.

Seattle Public Utilities
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This report, which consists of six sections, presents the results of the 2017/18 self-haul waste
study. This section, Section 1, briefly introduces the project and the methodology, and Section 2
summarizes the study’s findings. In Section 3, the 2017-18 self-haul findings are compared with
those from the previous study periods. Detailed results of the 2017-18 self-haul waste
composition study are presented in Section 4 and Section 5. Section 6 follows the main body of
the report and it includes appendices detailing the material definitions, study methodology,
comments on sampling events, waste composition calculations, year-to-year comparison
calculations, and copies of field forms.

Seattle’s Self-haul Waste Substream

For any specific geographic area, the total waste stream is composed of various substreams. A
substream is determined by the particular generation, collection, or composition characteristics
that make it a unique portion of the total waste stream. This study targets the self-haul
substream.!

The self-haul substream is made up of waste that is: a) generated at residences as well as
businesses and institutions; and, b) hauled by the household or business that generated the
waste or a non-franchised hauler. All self-haul waste included in the study is disposed at one of
two City-owned disposal stations: North or South Recycling and Disposal Stations (NRDS or
SRDS). The self-haul stream includes many large institutions that haul their own waste including
the University of Washington and the Seattle Housing Authority.

Study Methodology

The following table provides an overview of the 2017-18 study methodology. As shown, there
were four major steps involved in conducting this waste composition study. The steps are
presented according to the order in which they occurred during the study. Please see the
Sampling Methodology appendix for a detailed description of the methodology.

1 The residential and commercial substreams were not included in this study. For the most recent analysis
of Seattle’s residential waste stream, please see the 2014 Residential Waste Composition Study Final
Report prepared for the Seattle Public Utilities by Cascadia Consulting Group, Inc. For the most recent
analysis of Seattle’s commercial waste stream, please see the 2016 Commercial Waste Stream
Composition Study prepared for the Seattle Public Utilities by Cascadia Consulting Group, Inc.

Seattle Public Utilities
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Step 1: Develop Sampling Plan

e Self-haul samples were evenly allocated to each Recycling and Disposal Station, 108
to the North and 108 to the South.

¢ A sampling schedule included 12 days of sampling from August 1, 2017 to July 31,
2018. Sampling days were randomly selected to assure a representative distribution
across the days of the week and weeks of the month.

e The allocation included 168 randomly selected loads and 48 loads from five targeted
generator subtypes. The targeted generator subtypes were: construction contractors,
charity/thrift stores, junk haulers, University of Washington, and Seattle Housing
Authority

Step 2: Schedule and Collect Waste Samples

o The randomly selected loads were systematically selected for sampling using a pre-
determined frequency based on expected transfer station traffic for each sampling day.

e Every vehicle from the targeted generator subtypes was selected for sampling until the
daily sample target was met.

¢ In cases when a randomly selected load was from one of the generator subtypes
selected, the sample was used to meet the overall and the generator subtype targets.

Step 3: Capture and Sort Samples

e The sampling crew supervisor worked with
selected self-haul drivers to unload their waste
onto a tarpaulin. Samples from large (greater
than 250 pounds) self-haul loads were either
sorted in their entirety or the sampling crew
selected a 250-pound cross section of the load
to sort. If the load was less than 250 pounds,
then the next vehicle of the same generator
group (residential or non-residential) was also selected so that the weight of the two
samples together equaled at least 250 pounds.

o For this study, a total of 223 self-haul samples were sorted into 115 distinct component
categories, such as office paper or PET bottles. Since the 2012 study, three component
categories were added to the list of components. Please see Table 2 for an overview of
how component categories have changed.

Seattle Public Utilities
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Step 4: Analyze Data and Prepare Report

e Following each sampling event, all sorting data were
entered into a customized database and reviewed for
data entry errors.

e At the conclusion of the study, the overall and
subpopulation waste composition estimates were
calculated by aggregating sampling data from the
randomly selected vehicles using a weighted average
procedure. SPU provided 2017-18 waste tonnage data
estimates that were used to perform final calculations.
The weighted average procedure is detailed in Waste
Composition Calculations.

o \Waste composition estimates were calculated for the
targeted generator subtypes using the samples collected
from the targeted subtypes using a weighted average procedure when tonnage data for
the group was available. SPU provided 2017-18 waste tonnage data estimates that
were used to perform final calculations.

e Once the data were analyzed, this accompanying report was prepared.

Sealtle Public Utilities

Final Repart

1.1.1 Changes in Waste Component Categories

Several changes were made to the 2012 list of components for the 2017-18 study. These
changes were made to reflect changes in the waste stream, recycling industry, and disposal
regulations; and to increase material specificity and worker safety.

A total of 115 components were included in this study, representing two additional components
from the previous 2012 study, and there was a net increase of 23 components compared to the
list of 92 that was used in the 2008 study. As detailed in Table 2, the increase since 2012 is due
to one material type from the 2012 list that was separated into three material types. For a
description of all the changes to the component list, reference Table 43 in Waste Component
Categories.

Table 2. Changes to Waste Component Categories Since 2012

2012 Material Type 2017-18 Material Type

Pharmaceuticals and vitamins
Other cleaners/chemicals Personal care/cosmetics

Other cleaners/chemicals

2 Summary of Year 2017-18 Sampling Results

In 2017-18, the waste samples were sorted into ten broad material categories: Paper, Plastic,
Glass, Metal, Compostable Organics, Other Organics, Furniture, Appliances &
Electronics, Construction Debris, Potential Harmful Waste, And Fines & Miscellaneous
Materials. Each broad material category was then sorted into various components such as
newspaper or PET plastic bottles. A total of 115 components were included in this study.

Composition results are presented in the following order in this report. First, a pie chart reflects
the composition percentages of the ten broad material categories. A table that lists the top ten
components by weight follows the pie charts. Lastly, a table depicting the full composition

Seattle Public Utilities
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results of all 115 components is presented.? Weighted averages were used to calculate
composition estimates for the self-haul substream. Please see Waste Composition Calculations
for more detail regarding these calculations.

Overall Self-haul Substream

Figure 1 summarizes the composition results for the overall self-haul substream. As shown,
Construction Debris accounted for 62% of the self-hauled substream, followed by Furniture,
Appliances & Electronics with 12%.

Figure 1. Self-haul Overview of Composition Estimates: Overall Self-haul
(August 1, 2017 to July 31, 2018)

Potentially ~ Fines & Misc Paper pjastic
Harmful Materials _3.4% 6 .8%
Wastes 1.5% Glass
1.4% 17% Metal
6.1%

Compostable
Organics
2.5%

\Other

Organics
2.7%

ConstruFtion\ \Furniture,
Debrols Appliances,
62.0% & Electronics

12.0%

A total of 182 randomly selected self-haul loads were sampled in 2017-18. The self-haul
substream disposed of 97,863 tons of waste during the 2017-18 study year, from August 1,
2017 through July 31, 2018. The composition estimates for this substream were applied to the
97,863 tons to estimate the amount of waste disposed for each component category. Table 3
lists the top ten components disposed by the self-haul substream. Together, these ten
components accounted for nearly 60% of the entire self-haul tonnage. Clean dimension lumber,
new painted wood, and contaminated wood are the three largest components of this substream.
The composition percentages, by weight, of each component in the self-haul substream are
listed in Table 4.

2 All waste composition results were derived using a 90% confidence level. This means that there is a
90% certainty that the actual composition is within the calculated range. In charts throughout this report,
the values graphed represent the mean component percentage, not the range.

Seattle Public Utilities
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Table 3. Top Ten Components: Overall Self-haul
(August 1, 2017 to July 31, 2018)

Est. Cum. Est.

Material Percent Percent Tons
Clean Dimension Lumber 9.7% 9.7% 9,525
New Painted Wood 9.1% 18.8% 8,883
Contaminated Wood 8.3% 27.1% 8,150
Furniture 7.6% 34.8% 7,480
Clean Engineered Wood 5.8% 40.6% 5,686
Carpet 5.2% 45.8% 5,100
Other Construction 4.1% 49.9% 4,007
Mixed Metals/Material 3.5% 53.3% 3,379
Mattresses 3.3% 56.7% 3,266
Other Treated Wood 3.3% 59.9% 3,194

Total 59.9% 58,669

Seattle Public Utilities
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Table 4. Composition by Weight: Overall Self-haul
(August 1, 2017 to July 31, 2018)

Est. Est. Est.
Material Percent Tons Percent
Paper 3.4% 3,325 Furniture, Appliances, and Electronics  12.0%
Newspaper 0.0% 0.0% 18 Furniture 7.6% 2.6% 7,480
Plain OCC/Kraft 2.0% 0.5% 1,956 Mattresses 3.3% 1.4% 3,266
Waxed OCC 0.0% 0.0% 0 Small Appliances 0.4% 0.3% 417
Grocery/Shopping Bags 0.0% 0.0% 32 Cell Phones 0.0% 0.0% 0
High-grade Paper 0.0% 0.0% 27 Audio/Visual Equipment 0.2% 0.1% 182
Mixed Low-grade Paper 0.6% 0.2% 561 CRT Monitors 0.0% 0.0% 0
Polycoated Containers 0.0% 0.0% 4 CRT Televisions 0.0% 0.0% 0
Compostable/Soiled 0.1% 0.1% 100 Other Electronics 0.4% 0.2% 360
Pot. Comp. Single-use Food Service 0.0% 0.0% 9
Non-Comp. Single-use Food Service 0.0% 0.0% 4] Construction Debris
Mixed/Other Paper 0.6% 0.3% 591  Clean Dimension Lumber 9.7% 2.6% 9,525
Clean Engineered Wood 5.8% 1.8% 5,686
Plastic Pallets 2.6% 1.4% 2,587
#1 PET Bottles 0.1% 0.0% 52 Crates 0.1% 0.1% 87
#2 HDPE Natural Bottles 0.0% 0.0% 15 Other Untreated Wood 0.3% 0.2% 260
#2 HDPE Colored Bottles 0.0% 0.0% 14 New Painted Wood 9.1% 2.1% 8,883
Other Bottles 0.0% 0.0% 5  Old Painted Wood 2.3% 1.0% 2,270
Tubs 0.3% 0.1% 336 Creosote-treated Wood 0.9% 0.7% 888
Expanded Poly. Non-food 0.9% 1.1% 875 Other Treated Wood 3.3% 1.3% 3,194
Expanded Poly. Food-grade 0.0% 0.0% 12| Contaminated Wood 8.3% 1.9% 8,150
Rigid Poly. Foam Insulation 0.2% 0.3% 185 New Gypsum Scrap 1.0% 0.7% 962
Pot. Comp. Single-use Food Service 0.0% 0.0% 2 Demo Gypsum Scrap 2.7% 1.5% 2,669
Non-Comp. Single-use Food Service 0.0% 0.0% 15 Carpet 5.2% 2.0% 5,100
Other Rigid Packaging 0.1% 0.0% 54 Felt Carpet Pad 0.5% 0.4% 450
Shopping/Dry Cleaning Bags 0.0% 0.0% 12 Fiberglass Insulation 0.2% 0.2% 244
Stretch Wrap 0.1% 0.1% 97 Concrete 1.7% 1.4% 1,691
Clean Polyethylene Film 0.1% 0.0% 83 Asphalt Paving 0.0% 0.0% 0
Other Film 0.5% 0.2% 517 Other Aggregates 0.4% 0.4% 370
Plastic Pipe 0.1% 0.1% 132 Rock 0.0% 0.0% 39
Foam Carpet Padding 0.3% 0.2% 281  Asphalt Shingles 1.4% 0.8% 1,392
Durable Plastic Products 3.1% 0.8% 3,005/ Other Asphaltic Roofing 0.0% 0.0% 4
Plastic/Other Materials 1.0% 0.7% 988 Ceramics 2.1% 1.0% 2,061
Cement Fiber Board 0.1% 0.1% 125
Glass 1.7% 1,677 Single-ply Roofing Membranes 0.0% 0.0% 1
Clear Bottles 0.1% 0.0% 58 Ceiling Tiles 0.0% 0.0% 0
Green Bottles 0.0% 0.0% 29 Other Construction 4.1% 1.6% 4,007
Brown Bottles 0.1% 0.1% 135
Container Glass 0.0% 0.0% k5] Potentially Harmful Wastes 1.4% 1,405
Fluorescent Tubes 0.0% 0.0% 3 Dried Latex Paint 0.0% 0.0% 0
CFLs 0.0% 0.0% 1 Liquid Latex Paint 0.6% 0.3% 558
Flat Glass 0.4% 0.3% 420 Solvent-based Adhesives 0.0% 0.0% 42
Automotive Glass 0.0% 0.0% 0 Water-based Adhesives 0.2% 0.2% 214
Other Glass 1.0% 0.9% 994 Qil-based Paint/Thinners 0.4% 0.4% 371
Caustic Cleaners 0.0% 0.0% 2
Metal 6.1% 5,946 Pesticides/Herbicides 0.0% 0.0% 1
Aluminum Beverage Cans 0.0% 0.0% 21 Rechargeable Batteries 0.0% 0.0% 2
Aluminum Foil/Containers 0.0% 0.0% 18 Other Dry-cell Batteries 0.0% 0.0% 2
Other Aluminum 0.0% 0.0% 26 Wet-cell Batteries 0.1% 0.1% 75
Other Nonferrous 0.1% 0.1% 93 Gasoline/Kerosene 0.0% 0.0% 0
Steel Food Cans 0.0% 0.0% 20 Motor Qil/Diesel Oil 0.1% 0.1% 65
Empty Aerosol Cans 0.0% 0.0% 12|  Asbestos 0.0% 0.0% 0
Other Ferrous 2.4% 0.6% 2,378 Explosives 0.0% 0.0% 0
QOil filters 0.0% 0.0% 0 Medical Wastes 0.0% 0.0% 0
Mixed Metals/Material 3.5% 1.0% 3,379| Other Cleaners/Chemicals 0.0% 0.0% 32
Pharmaceuticals/Vitamins 0.0% 0.0% 7
Compostable Organics 2.5% 2,453 Personal Care/Cosmetics 0.0% 0.0% 18
Leaves and Grass 0.7% 0.5% 637 Other Potentially Harmful Waste 0.0% 0.0% 15
Prunings 0.1% 0.0% 73
Food 1.8% 1.6% iW/Z¥) Fines and Misc Materials

Fats, Oils, Grease 0.0% 0.0% Sand/Soil/Dirt

Non-distinct Fines 0.0% 0.0% 45
Other Organics Miscellaneous Organics 0.2% 0.1% 181
Textiles/Clothing 1.4% 0.7% Miscellaneous Inorganics

Mixed Textiles 0.9% 0.4%
Disposable Diapers 0.1% 0.1%
Animal By-products 0.0% 0.1%
Rubber Products 0.2% 0.1% Totals 100%
Tires 0.0% 0.0% Sample Count 182

Confidence intervals calculated at the 90% confidence level. Percentages for material types may not total 100% due to rounding.
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Results by Self-haul Subpopulation

Waste composition estimates were calculated for the various subpopulations of the self-haul
substream, including: transfer station, vehicle type, season, and generator type by transfer
station.

The largest components (each accounting for more than 5% of the total tonnage) for each
subpopulation are shown in Table 5. Carpet, furniture, clean dimension lumber, clean
engineered wood, new painted wood, and contaminated wood were among the most prevalent
materials in most self-haul subpopulations. When the data are reported by subpopulation, the
sample size for each analysis is smaller, which means that the calculations are subject to a
more substantial range of error than calculations for the overall self-haul stream.

Please see Self-haul Composition Results by Subpopulation for more detail regarding the self-
haul substream.

Seattle Public Utilities
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Table 5. Largest Waste Components: by Self-haul Subpopulation
(August 1, 2017 to July 31, 2018)

Appliances CDL Wastes
Mixed New Other Cont-
Subpopulation Metals/ Textiles/ Painted Treated | aminated
Materials Clothing Furniture Mattresses Pallets Wood Wood Wood
Transfer Station
NRDS 6.6% 10.7% 5.6% 12.7% 9.5%
SRDS 8.2% 9.2% 5.9% 6.9% 7.6% 5.9%

Vehicle Type

Car 5.7% 6.8% 10.0% 6.1% 11.6% 5.4%
Truck 7.8% 10.0% 6.0% 9.0% 8.4% 5.0%
Season
Spring 8.7% 6.2% 7.8% 12.3% 6.3%
Summer 5.0% 13.0% 17.3% 10.4%
Autumn 9.5% 7.2% 6.3% 12.6% 11.6% 5.7%
Winter 5.9% 5.0% 10.4% 6.7% 8.3% 9.4%

Generator Type, by Site

Residential, NRDS 6.1% 7.5% 14.5% 11.1%
Residential, SRDS 9.8% 6.2% 5.9% 9.6% 6.7% 6.6%
Non-residential, NRDS 6.5% 6.2% 9.6% 14.5% 6.8% 5.9% 5.4% 8.1%
Non-residential, SRDS 14.5% 6.1% 14.2% 7.5% 5.6%

Overall Self-Haul 7.6% 9.7% 5.8% 9.1% 8.3% 5.2%
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3 Self-haul Results Compared to Previous Studies

In this section, self-haul results from the 2017-18 study period are compared with the results of
the 1988/89, 1990, 1992, 1996, 2000, 2004, 2008, and 2012 studies. Both composition
percentages and the total amount of waste disposed of each broad material category were
analyzed for the self-haul substream. All 2017-18 composition data in this section is based only
on the randomly selected samples.3

Trends in Disposed Self-haul Waste

Changes in the quantity of disposed self-haul waste over time are depicted in Figure 2.
Construction Debris show the largest increase in tonnage from the prior study period, up more
than an estimated 22,300 tons. The increase in Construction Debris is likely tied to the
increase in construction activity in the years since 2012; 2012 was near the bottom of the
recession related construction reduction while the 2017-18 study coincided with one of the
busiest construction periods in Seattle’s history. Other Materials saw the next largest increase,
up an estimated 10,700 tons from 2012. Paper and Organics declined by an estimated 6,800
and 2,700 tons, respectively.

Figure 2. Changes in Self-haul Disposed Tons, 1988/89 to 2017-18
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Changes in Self-haul Waste: 2012 to 2017-18

In Table 6, bolded broad material categories experienced significant differences in composition
percentages between the 2012 and 2017-18 study periods. As shown, Paper and Organics
displayed a significant change. Paper fell 11 percentage points, from an estimated 10,147 tons
in 2012 to 3,325 in 2017-18, while organics dropped from 5,132 tons in 2012 to 2,453 in 2017-
18.

3 The composition percentages used to perform statistical tests were calculated using unweighted
averages. Please see Year-to-Year Comparison Calculations for more detail.
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Table 6. Changes in Self-haul Waste: 2012 to 2017-18

Disposed Tons

Percent

2017/18

Change

n

Composition %

2012

2017/18

Paper

Plastic

Glass

Metal
Organics
Other Materials
CDL Wastes
Hazardous

Total

14.4%
7.3%
2.3%
3.9%
7.3%

16.2%

45.4%
3.1%

100%

3.4%
6.8%
1.7%
6.1%
2.5%
22.6%
55.5%
1.4%

100%

* Bold type indicates statistically significant changes.
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-11.0%
-0.5%
-0.6%

2.1%
-4.8%
6.3%
10.1%
-1.7%

)

10,147
5,155
1,620
2,781
5,132

11,438

31,993
2,208

70,474

3,325
6,681
1,677
5,946
2,453
22,094
54,283
1,405

97,863
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4 Self-haul Composition Results by Subpopulation

A total of 223 self-haul loads were sampled from August 1, 2017 to July 31, 2018. Many of
these samples were from targeted loads and were not randomly selected. The composition data
in this section is calculated based on the sampling data from the randomly selected loads.
Descriptive data about samples from each subpopulation are summarized in Table 7. As shown,
many of the analyses are based on a very small number of samples. Consequently, these
calculations are subject to a relatively wide margin of error. The sampling plan was designed to
provide statistically robust results for the overall self-haul substream. The composition results by
subpopulation are provided as rough estimates only.

Table 7. Description of Samples for each Self-haul Subpopulation
(August 1, 2017 to July 31, 2018)

(All weights in pounds)

Sample Total Sample Average Sample
Subpopulation Count Weight Weight

Transfer Station
NRDS 111 28,827.6 259.7
SRDS 112 29,071.3 259.6
Vehicle Type
Passenger Vehicle 21 4,980.0 237.1
Truck 202 52,919.0 262.0
Season
Spring 72 17,629.8 244.9
Summer 37 10,913.8 295.0
Autumn 70 18,905.1 270.1
Winter 44 10,450.3 237.5
Generator Type, by Site
Residential, NRDS 73 18,430.1 252.5
Residential, SRDS 71 18,056.9 254.3
Non-Residential, NRDS 38 10,397.5 273.6
Non-Residential, SRDS 41 11,014.4 268.6
Overall 223 57,899.0 259.6

Seattle Public Utilities provided total disposal quantities (in tons) for the study period for the
following waste populations: 1) total self-haul, 2) self-haul by vehicle type, 3) self-haul by
season, and 4) self-haul by transfer station.

Table 8 illustrates the split between self-haul trips by residential and non-residential generators.
The vehicle trip counts collected during 2017 and 2018 sampling days were applied to the
annual self-haul trips.5 As shown in the table, approximately 75% of 2017-18 self-haul trips were

4 The self-haul substream is waste that is: a) generated at residences as well as businesses and
institutions; and b) hauled by the household or business that generated the waste or a non-franchised
hauler. Self-haul residential and non-residential are defined by the hauling entity: self-haul non-residential
is hauled by a commercial enterprise (like a landscaper or contractor), and self-haul residential is hauled
by