WA Commingled Improvements Project:   Northwest Region                             February 20, 2013, King St Center, 10:00 – 2:00
 Notes & Outcomes   
Final Workgroup Goals & Scope


Briefing on Results of King County’s Recycling Characterization Study





Final written report is not out yet.  Discussion on study and future work needed:  
· The impact of food and the terms food recycling instead of compostables
· Can we get more detail on what Other Contaminants were?
· How will this change our education?
· Public doesn’t really get the impact of contamination – don’t understand how MRFs work
· Curbside checks are not happening due to time constraints and automation
· Type of automation that gains efficiency in collection costs in terms of curbside checks.  Rear load/semi-auto can allow for cart inspections.  Front and side do not.  Contracts focus on efficiencies.
· If this quantity of non-program materials is coming in the front end of the MRF, and there is a smaller amount ending up as residuals, what is happening to the rest of it?  What are the big problems at the MRFs and for their markets?
· Textiles appear to be a small quantity, but MRFs report it as an issue, so quantity can be deceptive.
· Can MRFs pay for quality as a load comes in?

Snohomish County’s Process for Adding New Curbside Materials


· Could use this list to check current accepted materials
· How do you calculate net gain or loss from this list to determine a final decision? Need to quantify.
· The list is intended for the companies proposing a material – to think through impacts
· Analysis of curbside system – Adding materials could actually add GHGs based on additional issues created

Draft Workgroup Objectives
(AKA: This is what the Workgroup will actually be working on)
1. Review all existing outreach tactics and feedback methods that have been tried. Then determine tactics to pilot to determine BMP (a).
a. Determine which outreach programs and enforcement components/cart inspection feedback methods work best to increase recycling and decrease contamination.
2. Evaluate all existing materials at curbside to determine whether they are working toward [Workgroup] goal. 
a. Then decide what action to take to address identified barriers/issues (equipment at MRF, partnerships, remove material) and how to communicate action.
b. Evaluate the feasibility of regionalized harmonization of program acceptance list and messaging.
3. Determine a standardized process/checklist to evaluate new materials before they are added to contracts/programs. Criteria would be determined as part of this effort (i.e. current volume in the waste stream, etc.).

4. Develop plan, including communication strategy, for future coordinated decision-making and continued harmonization in the region.

Next Steps
· Next meeting:  Wednesday, March 20th        10:00 – 2:00   King Street Center, Seattle
· Agenda topics: TBD
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				Material Class		Est. Percent

				Paper		62.3%

				Plastic		7.9%

				Glass		14.0%

				Metal		4.2%

				Contaminants		11.6%

				Total		100%
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DetailedFormat





						Estimated										Estimated										Estimated										Estimated

		Material				Percent						+ / -				Tons				Material						Percent						+ / -				Tons

		Paper				62.3%						1.1%				56,518						Metal				4.2%						0.3%				3,844

				Newspaper				15.3%				0.8%				13,854								Aluminum Cans				1.3%				0.1%				1,175

				Cardboard/Kraft				15.9%				1.0%				14,417								Aluminum Foil and Containers				0.1%				0.0%				69

				Mixed/Low Grade Paper				30.7%				0.7%				27,821								Tin/Steel Cans				1.8%				0.1%				1,619

				Shredded Paper				0.5%				0.2%				426								Other Ferrous Metals				0.9%				0.3%				861

																								Other Non-Ferrous Metals				0.1%				0.0%				63

		Plastic				7.9%						0.4%				7,190								Aerosol Cans				0.1%				0.0%				57

				#1 PETE Bottles				2.7%				0.1%				2,423

				#1 PETE Other Containers				0.9%				0.1%				826						Contaminants				11.6%						1.1%				10,492

				#2 HDPE Natural Bottles				0.8%				0.1%				688								Non-conforming Paper				1.1%				0.5%				981

				#2 HDPE Natural Other Containers				0.1%				0.0%				82								Non-conforming Plastic				1.5%				0.2%				1,381

				#2 HDPE Colored Bottles				0.8%				0.1%				722								Non-conforming Glass				0.1%				0.0%				90

				#2 HDPE Colored Other Containers				0.3%				0.1%				248								Non-conforming Metal				0.1%				0.1%				74

				Plastic Lids				0.2%				0.0%				185								Food and Food Soiled Paper				2.0%				0.2%				1,792

				 #3-#7 Containers				0.8%				0.1%				690								Yard Waste				0.1%				0.0%				46

				Other Mixed Rigid Plastic				0.6%				0.1%				553								Textiles				0.5%				0.1%				465

				Recyclable Film				0.9%				0.1%				773								Electronic Scrap				0.1%				0.1%				98

																								Other Contaminants				2.3%				0.7%				2,049

		Glass				14.0%						1.0%				12,653								Fines				3.9%				0.3%				3,518

				Glass Bottles/Containers				14.0%				1.0%				12,653

																								Totals		100.0%										90,697

																								Sample Count				250

		Confidence intervals calculated at the 90% confidence level. Percentages for material types may not total 100% due to rounding.
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				Material Class		Est. Percent

				Paper		64.3%

				Plastic		6.9%

				Glass		14.2%

				Metal		3.4%

				Contaminants		11.2%

				Total		100%







Paper	Plastic	Glass	Metal	Contaminants	0.64301273107189139	6.8693297042309462E-2	0.14192076091028599	3.431757088958387E-2	0.11205564008592911	



DetailedFormat





						Estimated										Estimated										Estimated										Estimated

		Material				Percent						+ / -				Tons				Material						Percent						+ / -				Tons

		Paper				64.3%						1.6%				31,490						Metal				3.4%						0.3%				1,681

				Newspaper				14.9%				1.1%				7,320								Aluminum Cans				1.1%				0.2%				533

				Cardboard/Kraft				16.9%				1.6%				8,295								Aluminum Foil and Containers				0.1%				0.0%				39

				Mixed/Low Grade Paper				32.2%				1.1%				15,758								Tin/Steel Cans				1.4%				0.1%				696

				Shredded Paper				0.2%				0.1%				117								Other Ferrous Metals				0.7%				0.3%				364

																								Other Non-Ferrous Metals				0.1%				0.0%				25

		Plastic				6.9%						0.5%				3,364								Aerosol Cans				0.0%				0.0%				24

				#1 PETE Bottles				2.1%				0.1%				1,039

				#1 PETE Other Containers				0.9%				0.1%				425						Contaminants				11.2%						1.8%				5,488

				#2 HDPE Natural Bottles				0.6%				0.1%				315								Non-conforming Paper				1.4%				0.9%				687

				#2 HDPE Natural Other Containers				0.1%				0.0%				27								Non-conforming Plastic				1.6%				0.3%				783

				#2 HDPE Colored Bottles				0.7%				0.1%				325								Non-conforming Glass				0.1%				0.1%				63

				#2 HDPE Colored Other Containers				0.3%				0.1%				130								Non-conforming Metal				0.1%				0.1%				42

				Plastic Lids				0.2%				0.0%				93								Food and Food Soiled Paper				1.8%				0.3%				900

				 #3-#7 Containers				0.7%				0.1%				342								Yard Waste				0.1%				0.1%				37

				Other Mixed Rigid Plastic				0.5%				0.1%				238								Textiles				0.3%				0.1%				141

				Recyclable Film				0.9%				0.2%				430								Electronic Scrap				0.1%				0.1%				46

																								Other Contaminants				2.2%				1.3%				1,088

		Glass				14.2%						1.5%				6,950								Fines				3.5%				0.5%				1,701

				Glass Bottles/Containers				14.2%				1.5%				6,950

																								Totals		100.0%										48,973

																								Sample Count				125

		Confidence intervals calculated at the 90% confidence level. Percentages for material types may not total 100% due to rounding.
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				Material Class		Est. Percent

				Paper		60.0%

				Plastic		9.2%

				Glass		13.7%

				Metal		5.2%

				Contaminants		12.0%

				Total		100%







Paper	Plastic	Glass	Metal	Contaminants	0.59983056660071754	9.1701480819891754E-2	0.136685988299416	5.1843835224465507E-2	0.11993812905550863	



DetailedFormat





						Estimated										Estimated										Estimated										Estimated

		Material				Percent						+ / -				Tons				Material						Percent						+ / -				Tons

		Paper				60.0%						1.6%				25,028						Metal				5.2%						0.6%				2,163

				Newspaper				15.7%				1.3%				6,535								Aluminum Cans				1.5%				0.1%				642

				Cardboard/Kraft				14.7%				1.1%				6,122								Aluminum Foil and Containers				0.1%				0.0%				30

				Mixed/Low Grade Paper				28.9%				1.0%				12,062								Tin/Steel Cans				2.2%				0.2%				923

				Shredded Paper				0.7%				0.5%				309								Other Ferrous Metals				1.2%				0.5%				497

																								Other Non-Ferrous Metals				0.1%				0.1%				39

		Plastic				9.2%						0.6%				3,826								Aerosol Cans				0.1%				0.0%				33

				#1 PETE Bottles				3.3%				0.2%				1,384

				#1 PETE Other Containers				1.0%				0.1%				401						Contaminants				12.0%						0.8%				5,004

				#2 HDPE Natural Bottles				0.9%				0.1%				373								Non-conforming Paper				0.7%				0.2%				294

				#2 HDPE Natural Other Containers				0.1%				0.1%				54								Non-conforming Plastic				1.4%				0.1%				598

				#2 HDPE Colored Bottles				1.0%				0.2%				397								Non-conforming Glass				0.1%				0.0%				26

				#2 HDPE Colored Other Containers				0.3%				0.1%				118								Non-conforming Metal				0.1%				0.0%				32

				Plastic Lids				0.2%				0.0%				92								Food and Food Soiled Paper				2.1%				0.3%				892

				 #3-#7 Containers				0.8%				0.1%				348								Yard Waste				0.0%				0.0%				9

				Other Mixed Rigid Plastic				0.8%				0.2%				315								Textiles				0.8%				0.3%				324

				Recyclable Film				0.8%				0.2%				343								Electronic Scrap				0.1%				0.1%				51

																								Other Contaminants				2.3%				0.4%				962

		Glass				13.7%						1.2%				5,703								Fines				4.4%				0.5%				1,817

				Glass Bottles/Containers				13.7%				1.2%				5,703

																								Totals		100.0%										41,725

																								Sample Count				125

		Confidence intervals calculated at the 90% confidence level. Percentages for material types may not total 100% due to rounding.
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King County Residential Recycling 
Sampling Protocol  


Objective 
King County’s goal is to improve the accuracy and consistency of recycling reports that haulers submit to 
the County. To support this goal of improved recycling data, the County designated the sampling of 
residential recycling as an eligible activity under its current Washington Utilities and Transportation 
Commission (WUTC) Revenue-Sharing Agreement. This document describes the protocol for all sampling 
activities funded with these shared revenues. 


The County’s intent is to develop reliable estimates of countywide recycling composition for single-
family recycling. The study also will identify key materials contaminating the recycling stream and their 
quantities. From these data, the County will be able to estimate capture rates for key curbside 
recyclables. 


Sampling Universe  
The “universe” to be sampled includes single-family residential recycling routes in incorporated and 
unincorporated King County, outside the City of Seattle and Vashon Island, though Vashon may be 
added in the future. Specifically, this sampling will include single-family recyclables collected by Waste 
Management and Allied Waste, the two haulers currently participating in the WUTC Revenue-Sharing 
Agreement with King County.  


Stratification Plan 


For comparison purposes, the data analysis divides King County into North and South regions. The data 
collection and sampling process will record the cities of origin, but the focus of the analysis will be on 
the two regions. The North region includes the cities and unincorporated areas primarily located north 
of Interstate-90, and the South region includes the cities and unincorporated areas primarily located 
south of I-90. 


Number and Allocation of Samples 
To achieve a confidence interval of ±10 percent at a 90 percent confidence level for composition 
estimates of key curbside recyclables will require approximately 125 samples of single-family recycling 
from each of the two regions. An equal numbers of samples will be allocated to the North and South 
regions. A power analysis used to determine the number of samples required to achieve a confidence 
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interval of ±10 percent at a 90 percent confidence level for key curbside recyclables appears in 
Attachment 1, Power Analysis. 


Within each of the two regions, samples will be distributed approximately equally among the 10 largest 
jurisdictions (cities or WUTC-permitted areas), which are currently served by Waste Management or 
Allied Waste. In each region, 12 to 13 samples will be allocated to each of the 10 largest jurisdictions, for 
a total of 125 samples per region. Table 1 below lists the cities and unincorporated areas selected to 
represent the North and South regions. Within each region, these jurisdictions are ranked by the 
amount of recycled tonnage from single-family residences. The 10 largest jurisdictions in the North 
region generate 93 percent of the recyclables in that region. The 10 largest in the South region generate 
95 percent of the recyclables in that region. Together, the 20 selected jurisdictions generate 94 percent 
of the recyclables collected in the two regions. 


Table 1. Jurisdictions Selected for Sampling, by Region 


 


Tons 
Rank Region Generator


Number of 
Samples % of Tons


1 North Unincorporated 13 23%
2 North Bellevue 13 23%
3 North Sammamish 13 11%
4 North Kirkland 13 8%
5 North Redmond 13 8%
6 North Bothell 12 6%
7 North Mercer Island 12 6%
8 North Kenmore 12 4%
9 North Lake Forest Park 12 3%


10 North Snoqualmie 12 2%
North Subtotals 125 93%


1 South Unincorporated 13 28%
2 South Kent 13 16%
3 South Renton 13 15%
4 South Federal Way 13 11%
5 South Auburn 13 7%
6 South Burien 12 7%
7 South Maple Valley 12 4%
8 South Tukwila 12 3%
9 South SeaTac 12 3%


10 South Covington 12 2%
South Subtotals 125 95%


Totals 250 94%
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Schedule and Frequency of Sampling 


To reflect seasonal variations, sampling events will be conducted during each of the four calendar 
quarters. Table 2 and Table 3 list the number of samples to be sorted in each quarter, by city or 
unincorporated area. Table 2 shows the allocation of samples for areas served by Waste Management, 
and Table 3 lists the areas to be sampled by Allied Waste. It is anticipated that quarterly sampling will be 
concentrated in one week during each quarter. The hauler will randomly select the week during which 
sampling will occur, using Microsoft Excel’s RAND() function or a comparable method. 


Table 2. Waste Management Quarterly Sample Allocation 


 


Table 3. Allied Waste Quarterly Sample Allocation 


 


City Quarter 1 Quarter 2 Quarter 3 Quarter 4 Total
Auburn 4 3 3 3 13
Bothell 3 3 3 3 12
Burien 3 3 3 3 12
Federal Way 3 4 3 3 13
Kirkland 3 3 4 3 13
Maple Valley 3 3 3 3 12
Redmond 3 4 3 3 13
Renton 3 3 3 4 13
Sammamish 2 1 1 1 5
Uninc. County, Seattle 1 1 1 1 4
Uninc. County, SnoKing 2 2 2 2 8
Uninc. County, SouthSound 0 1 1 0 2
Total 30 31 30 29 120


# of Samples


City Quarter 1 Quarter 2 Quarter 3 Quarter 4 Total
Bellevue 4 3 3 3 13
Covington 3 3 3 3 12
Kenmore 3 3 3 3 12
Kent 3 4 3 3 13
Lake Forest Park 3 3 3 3 12
Mercer Island 3 3 3 3 12
Sammamish 2 2 2 2 8
SeaTac 3 3 3 3 12
Snoqualmie 3 3 3 3 12
Tukwila 3 3 3 3 12
Uninc. County, Seatac Disposal 1 0 0 1 2
Uninc. County. Eastside 1 1 1 2 5
Uninc. County, Kent Meridian 1 1 2 1 5
Total 33 32 32 33 130


# of Samples
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Route Selection  


During the randomly selected week each quarter, single-family recycling routes for each jurisdiction will 
be selected randomly, using Microsoft Excel’s RAND() function or a comparable method, to reach the 
number of samples/routes shown in Tables 2 and 3. One sample is expected to be collected from each 
selected route in each sampling period, as described below. An additional single-family route from each 
jurisdiction will be added to the list of routes scheduled on each sampling day. The additional route will 
provide a “contingency sample” to replace one of the scheduled loads if it fails to arrive at the sampling 
site. 


Quarterly Planning  


For each quarterly sampling event, each hauler will designate a sorting site, typically at the materials 
recovery facility (MRF) where recyclables from King County single-family routes are processed. If 
necessary, some routes may need to be rerouted on the sampling day to the location where the sorting 
crew is stationed.  


It is expected that each hauler’s sampling manager, route managers, route drivers, and scalehouse staff 
will coordinate planning to ensure that selected routes are directed to the agreed-upon sorting site. As a 
result, the hauler will produce a Daily Vehicle Selection Sheet for each sampling site (see Attachment 2, 
Example Field Forms). 


Field Procedures 


On the designated sampling day, the hauler’s route managers will provide the drivers of selected routes 
with a Sampling Placard and ID Tag (see Attachment 2, Example Field Forms), which the drivers will 
show the scalehouse attendant when they arrive at the sampling site. The placard will indicate to the 
scalehouse attendant and sampling manager that a load has been selected for sampling. 


The scalehouse attendant will then direct the driver to the area designated for sampling and sorting of 
selected loads. The sampling/sorting areas should have the following characteristics. 


1. Adjacent to the tipping floor. 


2. Outside of normal vehicle operations. 


3. In a location where the sampling manager can identify incoming loads. 


4. In an area where the loader operator can visually communicate with the sampling crew. 


5. Positioned so that the loader operator can safely remove samples after sorting. 


6. Situated to prevent selected loads from mixing with other loads until a sample is collected.  
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Selecting Samples 


At each site, the sampling manager will coordinate with the facility operations manager to ensure that 
one random sample is safely obtained from each selected load. The process for randomly selecting 
samples from incoming loads of single-family recyclables is described below. 


• When a pre-selected vehicle arrives, the sampling manager confirms with the driver that the 
load is from the correct route as indicated on the Daily Vehicle Selection Sheet (e.g., single-
family recyclables from Tukwila). 


• Once the vehicle dumps its load of recyclables, the sampling manager will visually divide the 
load into 12 cells, as illustrated in Figure 1. 


• In advance of the sampling, a cell is randomly selected for sampling, using Microsoft Excel’s 
RAND() function or a comparable method and will be listed on the Daily Vehicle Selection Sheet. 


• The sampling manager will then communicate with the facility’s loader operator to scoop 
approximately 125 pounds from the randomly selected cell and place the selected portion of the 
load on a tarp. 


Figure 1. Visual Overlay Showing “Cells” of Material 
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Sorting and Weighing Samples 


The process for hand-sorting and characterizing samples includes the following seven steps: 


1. Before sorting begins, all sorting crew members review the material definitions in detail (see 
Attachment 3, Material Categories and Definitions). 


2. The sampling manager takes a photograph of the sample using a digital camera. The Sampling 
Placard and ID Tag should be positioned so it is visible in each photograph. 


3. The sample is placed on a sorting table (described in Attachment 4, Equipment List), in portions 
as space allows. 


4. The sorting crew hand-sorts samples by material type into a uniform set of sorting containers 
(such as plastic laundry baskets). The individual members of the sorting crew typically specialize 
in categories of materials, such as paper or plastics.  


5. As sorting occurs, the sampling manager monitors the correct categorization of materials in the 
sorting containers as they accumulate, moving any materials that are improperly classified to 
the correct container. 


6. When the entire load has been sorted, the sampling manager verifies the purity of each material 
and weighs the material in each sorting container, using a digital scale (as specified in 
Attachment 4, Equipment List) pre-calibrated to deduct automatically the tare weight of the 
uniform sorting containers.  


7. The sampling manager then records the weight of each material on the Material Weight Tally 
Sheet (see Attachment 2, Example Field Forms).  


Reporting and Analyses  


After completing each quarter’s sampling, the sampling manager will check all forms and double-enter 
field data in an analysis database to produce the reports and data described below. 


Reporting 


Haulers will report data to the County as specified below: 


• Electronic sampling results will be submitted to the County within 10 days after the last day of 
sampling in each quarterly sampling event. 


• After all four quarters of sampling are completed, the hauler will submit a final report to the 
County. The report will include, at a minimum, the following three sections: 


o A comparison of planned versus actual number of samples collected and sorted from 
each jurisdiction. 
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o Composition estimates and associated confidence intervals at the 90 percent confidence 
level for North and South regions. 


o A description of any problems or anomalies that occurred in selecting routes or samples 
or in sorting samples. 


Analyses and Composition Estimates 


When calculating composition estimates and confidence intervals for the required reports the following 
analytical methods will be used. 


The composition estimates represent the ratio of each material category’s weight to the total 
recyclables sampled for each material stream at each facility. They are derived by summing each 
material’s weight across all of the selected records and dividing by the sum of the total weight of 
recyclables, as shown in the following equation: 
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where: 


c = weight of a particular material 


w = sum of all material weights 


for i = 1 to n, where n = number of selected samples 


for j = 1 to m, where m = number of material categories 


The confidence interval for this estimate is derived in two steps. First, the variance around the estimate 
is calculated, accounting for the fact that the ratio includes two random variables (the material and total 
sample weights). The variance of the ratio estimator equation follows: 
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Second, precision levels at the 90 percent confidence interval are calculated for a material’s mean as 
follows: 


( )r t Vj rj
± ⋅   


where: 


t = the value of the t-statistic corresponding to a 90 percent confidence level (1.645) 


 


For more detail, please refer to Chapter 6, “Ratio, Regression and Difference Estimation” of Elementary 
Survey Sampling by R.L. Scheaffer, W. Mendenhall, and L. Ott (PWS Publishers, 1986). 
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Attachment 1. Power Analysis 


 


Memorandum 
To:  Charlie Scott and Dieter Eckels, Cascadia Consulting Group 


From: Tamre Cardoso, TerraStat Consulting Group 


Date: 7 April 2011 


Re: King County Sample Size Estimates 


 
The purpose of this memo is to briefly summarize the methods that were used and the results that 
were obtained when analyzing using a combination of preciously collected King County and 
Seattle data to estimate sample sizes for an upcoming King County project. The objective of the 
analysis was to estimate sample sizes required to achieve estimated compositions within ±10% 
for 13 material types, with 90% confidence. 


Data 
The data included 11,827 records of sample weights from 83 King County samples and 270 
Seattle samples. Each record was for a particular material subclass from a particular sample. The 
data were post-processed into the five broad material types of paper, plastic, glass, metal, and 
other, with 17 material subclasses as shown in Table 1. The third column of Table 1 shows the 
mapping of the King County and Seattle subclasses into the subclasses for this study. The 
combined, recoded data set formed the basis for generating sample size estimates. All records 
with a subclass of “Other” were combined into the general “Other” category for all analyses, thus 
reducing the 17 material subclasses to 12 subclasses of interest with the remaining 13th subclass 
for everything else. 
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Table 1. Recyclable subclasses included in the recoding of each material subclass from either 
King County (KC) or Seattle (S) samples. 


Material Subclass Included Subclasses 


Paper 


Newspaper (ONP) KC1, S1 
Corrugated cardboard (OCC) KC2, S2 
Mixed-waste paper (MWP) KC3 – KC6, S3 – S6 
Other S28, S31 


Plastic 


#1 containers (PET/PETE) KC7, KC8, S12 – S14 
#2 containers (HDPE) KC9 – KC11, S15, S16 
#3-#7 containers KC12, S17, S18 
Recyclable film KC16, S19 
Other KC14, S32 – S34, S37 


Glass Glass bottles & containers KC17, S21 – S25 
Other S26 


Metal 


Aluminum cans KC18, S8 
Aluminum foil and containers KC25, S29 
Tin/steel cans KC19, S9 
Other ferrous metal KC20, S10 
Other KC21 


Other Other KC22, KC26 – KC29, S7, S11, S20, S26, S27, S30, S35, 
S36 


 


Analysis 
Sample Size Estimation 


Estimated composition proportions were calculated using ratio estimator methods applied to the 
post-processed data, using all samples. The individual estimates for a given material type were 
obtained by summing the weights of a particular material across all 353 samples, and then 
dividing by the total weight of all samples according to the formula 
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 where j is a specific material type, i indicates an individual sample, jc  is the weight 


of material type j in sample i, and w is the weight of the entire sample. 


The variances of the ratio estimators were approximated according to the formula 
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, where 
i


i
w


w
n


=
∑


 and i and j are as previously defined. Note 


that his formula is adjusted from the traditionally documented formula that includes 
multiplication by 1


𝑛
. Since we are interested in sample size estimates, n needs to be removed from 


the variance so that n can be estimated. 


Sample size estimates based on 90% confidence intervals were found according to the formula


 where 1.645 is the critical value for a 90% confidence level, and B is the 


estimated value of the absolute 10% error for a given material type, j. The composition estimates 
generated using all the samples taken to be “truth” for the purposes of obtaining sample size 
estimates. The value of B was estimated to be 10% of “truth” for each material type. 


Aside from estimating specific values of B, variance estimates are the next critical piece for 
sample size estimation. Variance estimates were generated based on 1000 bootstrap samples 
from the 353 samples starting with sample sizes of 25, up to 300, in increments of 25. The 
variance estimates for each material type were estimated as follows: 


1. For each of the 12 samples sizes, calculate the lower, middle, and upper quartiles for the 
variances from the 1000 bootstrapped samples. 


2. Use the median lower, middle, and upper quartile values across the 12 samples sizes to 
get a range of three variance estimates per material type. 


The estimated variances used in the sample size estimates cover the median middle 50% of the 
observed variances based on the a total of 12 x 1000 = 12,000 bootstrapped samples. 


Results 
The results for the sample size estimation are summarized in Table 2. Three material types, 
aluminum foil and containers, other ferrous metal, and #3 - #7 containers stand out with very 
large sample size estimates, relative to the other material types. To a lesser extent, recyclable 
film also seems to require a larger number of samples. 


 







 


 


Table 2. Estimated minimum sample sizes using bootstrapped variance estimates and composition “truth” based on 353 samples 
combined from King County and Seattle. 


   
Variance Estimates Estimated Minimum Sample Sizes 


SubClass 


"Population 
Composition" 


(%) ±10% Q1 Median Q3 Lower Middle Upper 
Newspaper (ONP) 18.94 1.89 0.007516 0.008565 0.009755 57 65 74 
Corrugated cardboard (OCC) 17.99 1.80 0.010713 0.013308 0.016178 90 111 135 
Mixed-waste paper (MWP) 31.69 3.17 0.007149 0.007826 0.008660 19 21 23 
Aluminum cans 0.72 0.07 0.000018 0.000022 0.000027 93 117 144 
Aluminum foil and containers 0.34 0.03 0.000045 0.000094 0.000157 1038 2158 3600 
Tin/steel cans 1.19 0.12 0.000041 0.000081 0.000312 77 154 594 
Other ferrous metal 0.51 0.05 0.000061 0.000138 0.000292 643 1455 3066 
#1 containers (PET/PETE) 1.82 0.18 0.000066 0.000071 0.000078 53 58 63 
#2 containers (HDPE) 0.99 0.10 0.000033 0.000037 0.000041 92 102 114 
#3-#7 containers 2.47 0.25 0.001644 0.002062 0.002624 730 916 1165 
Recyclable film 0.72 0.07 0.000041 0.000047 0.000054 214 246 284 
Glass bottles & containers 11.55 1.15 0.004929 0.005398 0.005959 100 110 121 
Other 11.08 1.11 0.005838 0.006529 0.007307 129 144 161 
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Attachment 2. Example Field Forms 
Example of Material Weight Tally Sheet 


 
 


King County Recycling Characterization
Material Weight Tally Sheet


Paper Wt. 1 Wt. 2 Wt. 3 Wt. 4 Sample ID:
Newspaper (ONP) Date:
Cardboard & Kraft 
(OCC) Jurisdiction:
Mixed/Low-Grade 
Paper (MWP) Route:


Plastic Wt. 1 Wt. 2 Wt. 3 Wt. 4


#1 PET Bottles Notes:
#1 PET Other 
Containers
#2 HDPE Bottles, 
Natural 
#2 HDPE Other 
Containers, Natural 
#2 HDPE Bottles, 
Pigmented 
#2 HDPE Other 
Containers, Pigmented


#3-#7 Containers Contaminants Wt. 1 Wt. 2 Wt. 3 Wt. 4
Other Mixed Rigid 
Plastic Non-conforming Paper


Recyclable Film Non-conforming Plastic


Glass Wt. 1 Wt. 2 Wt. 3 Wt. 4
Non-conforming Glass


Glass Jars & Bottles Non-conforming Metal


Metal Wt. 1 Wt. 2 Wt. 3 Wt. 4
Food and Food Soiled 
Paper


Aluminum Cans Yard Waste


Aluminum Foil and 
Containers Textiles


Tin/Steel Cans Electronic Scrap


Other Ferrous Metal Other Contaminants


Other Non-Ferrous 
Metal Fines







 


 


Example of Vehicle Selection Sheet 


 


Vehicle Selection Sheet Sampling Date: Monday, January 25, 2010
Seattle Residential RECYCLING Composition Study Facility: 3rd and Lander


Sample ID SF/MF Zone Hauler Truck No. Driver Route Load ETA # of Trips


MF 3 CS 3056 Charlie D. 420


MF 3 CS 3014 Tim W. 421
MF 2 CS 3013 Joe J. 424
SF 2 CS 3007 Alex M. 322 A
SF 2 CS 3008 Leif M. 323 A
SF 2 CS 3005 Joe M. 324 A
SF 3 CS 3009 Jeremy A. 341 A
SF 3 CS 3011 Zeria M. 343 A
SF 1 WM 152551 Erik L. 1806
SF 4 WM 152555 Jacob W. 1822
SF 4 WM 152561 Marcus M. 1828
SF 4 WM 362976 Justin A. 1896
SF 1 WM 362978 Paul C. 1898
MF 1 WM-West S. 52 Larry C. 1852


MF 4 WM-West S. 54 Troy D. 1854


Today’s Sampling Plan 10 SF, 5 MF







 


 


Example of Sampling Placard and ID Tag 


Cell Number: 11 


 


SF-3 
SINGLE-FAMILY RESIDENTIAL 


 


7/20/2011 
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Attachment 3. Material Categories and 
Definitions 


Paper 
Newspaper (ONP): Printed groundwood newsprint and other minimally bleached groundwood. 
Includes newspaper inserts. 
 
Corrugated cardboard (OCC): Kraft linerboard, containerboard cartons and shipping boxes with 
corrugated paper medium (unwaxed). This category also includes Kraft (brown) paper bags. Excludes 
waxed and plastic-coated cardboard, solid boxboard, and bags that are not pure unbleached Kraft. 
 
Mixed-waste paper (MWP): Mixed recyclable papers, including junk mail, magazines, colored papers, 
bleached Kraft, boxboard, polycoated containers, aseptic containers, mailing tubes, clean paper cups, 
and paperback books. May also contain white or lightly colored sulfite/sulfate bond, copy papers, 
computer printouts, hard-back books, and envelopes. Includes paper packaging made primarily of paper 
but with a non-paper attachment. Examples include laundry detergent boxes with plastic handles, paper 
bags with plastic handles, boxboard salt containers with plastic or metal spouts, and aluminum foil 
packaging boxes with metal serrated edges. 
 
Shredded Paper: Mechanically shredded paper in clear plastic bags. 


Plastics  
#1 PET bottles: Polyethylene terephthalate bottles (containers with a narrow neck). Examples include 
soft drink and water bottles, some liquor bottles, cooking oil bottles, and aspirin bottles. 


#1 PET other containers: includes jars, tubs, and trays made of polyethylene terephthalate.  


#2 HDPE bottles, natural: Natural (uncolored) high-density polyethylene bottles (containers with a 
narrow neck). This plastic is cloudy white, allowing light to pass through it. Examples include milk jugs, 
water jugs, and some juice bottles.  


#2 HDPE other containers, natural: Natural (uncolored) high-density polyethylene jars, tubs, and other 
containers. This plastic is cloudy white, allowing light to pass through it 


#2 HDPE bottles, pigmented: Colored high-density polyethylene bottles (containers with a narrow 
neck). This plastic is a solid color (including white), preventing light from passing through it. Examples 
include detergent bottles, some shampoo and hair care bottles, other empty vehicle and equipment 
fluid bottles, and some food containers such as for non-dairy creamer. 
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#2 HDPE other containers, pigmented: Colored high-density polyethylene jars, tubs, and other 
containers. This plastic is a solid color (including white), preventing light from passing through it. 
Examples include some margarine, cottage cheese, and yogurt tubs and buckets. 


#3-7 plastic containers: Plastic containers made of PVC (polyvinyl chloride), LDPE (low-density 
polyethylene), PP (polypropylene), PS (polystyrene), or mixed resins. Examples include bottles for some 
salad dressings, vegetable oils, juices, syrups, shampoos, vitamins, flexible and brittle yogurt cups, some 
margarine tubs, plastic cups, food trays, clamshell-shaped food containers including take-out containers, 
and soda crates. Excludes expanded polystyrene (e.g., Styrofoam). 


Plastic lids: Clean lids and bottle caps that are 3 inches in diameter or greater. 


Other mixed rigid plastics: Rigid plastic consumer items and rigid packaging not included above. 
Examples all-plastic furniture and toys, flower pots, plastic car parts, and plastic hangers. 


Recyclable film: Clean plastic film. Examples include clean plastic retail, grocery, garbage, newspaper, 
and drycleaner bags; bubble wrap; clean product or packaging overwraps (e.g., plastic overwrap for 
toilet paper); and plastic shrink-wrap. Excludes all food and freezer bags, bags that are soiled or contain 
other items (e.g. paper advertisement, cosmetic samples, computer disks), and plastic kitchen wrap. 
Bags with non-plastic handles (e.g. string) are also excluded. 


Glass 
Glass bottles & containers: Bottles or jars, of any color, used for food, soft drinks, beer, and wine. 
Includes cullet and shards of these containers. 


Metals 


Aluminum cans: Aluminum beverage cans (UBC) and bi-metal cans made mostly of aluminum. 


Aluminum foil & containers: Clean aluminum foil and other types of aluminum containers. Examples 
include pans and trays.  


Tin/steel cans: Clean tin-plated steel cans (food cans) and attached lids. Excludes non-ferrous and 
contaminated cans such as cat food cans and paint cans. 


Other ferrous metal: Ferrous and alloyed ferrous scrap metals to which a magnet adheres and which are 
not significantly contaminated with other metals or materials and are smaller than 2 feet by 2 feet by 2 
feet. Includes metal lids and caps. 


Other non-ferrous metals: Metals that are not materials derived from iron, including copper, brass, 
bronze, aluminum bronze, lead, pewter, zinc, and other metals to which a magnet will not adhere. 
Includes metal lids and caps. Metals that are significantly contaminated with other metals or materials 
are not included. 
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Aerosol cans: Empty pressurized spray cans that do not contain household hazardous wastes such as 
paints, lubricants, and solvents. 


Contaminants 
Non-conforming paper: Any paper not described in the Paper categories. Examples include bathroom 
tissue, photographs, soiled paper, and paper bags with plastic lining (e.g., dog or cat food bags). 


Non-conforming plastic: Any plastic not described in Plastic categories. Examples include bags with hard 
plastic or rope handles, dirty garbage bags, plastic bags and wrappers such as potato chip bags and 
candy bar wrappers, Ziploc pouches, and expanded polystyrene (i.e., Styrofoam). 


Non-conforming glass: Any glass not described in the other Glass category. Examples include window 
glass, mirrors, light bulbs, cooking ware, and other glass and ceramic products that are not easily 
recyclable. 


Non-conforming metal: Any metal not described in the Metals category. Examples include products 
containing a mixture of metals, contaminated metals, metals larger than 2 feet by 2 feet by 2 feet, and 
other materials. 


Food and food-soiled paper: Leftovers and wastes from food preparation. Includes food in the original 
or other container when the container weight is less than 10 percent of the total weight, and liquids 
poured out from bottles and other containers. Examples of food-soiled paper include napkins and paper 
soiled with food during its use, such as paper plates, pizza boxes, and paper towels.  


Yard waste: Leaves, grass clippings, garden wastes, and brush up to 4 inches in diameter. 


Textiles: Fabric materials including natural and man-made textile materials such as cottons, wools, silks, 
woven nylon, rayon, polyesters and other materials. Examples include clothing, rags, curtains, 
carpets/upholstery, shoes, and leather products. 


Electronic scrap: Electronic devices, components, and equipment. Examples include audio/visual 
equipment, televisions and computer monitors, computer processors, appliances, office electronic 
equipment, mobile phones, and computer peripherals, such as mice and mouse pads, keyboards, and 
disk drives. 


Other contaminants: Any item not described above, such as construction debris, soil, household 
hazardous wastes, and containers such as oil and paint cans. 


Fines: Soil, sand, dirt, grit, and similar non-distinct materials. 
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Attachment 4. Equipment List 


Sorting Equipment 


• Approximately 30 identical sorting 
containers (e.g., laundry baskets) 


• Snow shovels  
• Rakes 
• Push brooms 
• Digital scale, battery-powered (capable of 


weighing up to 200 pounds and accurate to 
0.05 of a pound) 


• Spare batteries for the scale 
• 10 to 15 tarps, 10 feet by 12 feet or similar 


size  
• Clipboards 
• Field forms printed on waterproof paper 
• Permanent markers 
• Mechanical pencils 
• Utility knives, scissors 
• Duct tape 
• Digital camera with extra memory card 
• One  sorting table per crew, 8 feet by 3 feet 


Safety Equipment 


• Dust masks (N-95 or better) 
• Safety glasses 
• Hearing protection 
• Steel-toed work boots 
• Puncture-resistant gloves 
• Glove liners (latex or nitrile)  
• Leather work gloves 
• Reflective safety vests  
• Hard hats  
• Safety/medical kit 
• Fire extinguisher 
• Disinfecting soap, paper towels, 


antiseptic towels 
• Water 
• Rubber aprons or Tyvek protective 


garments 
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Application for Proposing New Materials for Curbside Collection in Snohomish County 


Snohomish County Code 7.42.30 


(2) The director may designate the materials which are to be collected as recyclables, yard debris or 


garbage. In determining the status of such materials the director shall consider health issues, 


environmental and economic factors, public demand, the material's compostability and ability to be 


recycled, the quantity of materials in the waste stream, and standards for processing facilities and 


equipment. 


Proposal Questionnaire  


For any new materials recommended for curbside recycling/organics collection within Snohomish 


County, please provide the following information in writing and in the format below. For proposals to 


remove materials currently collected in these programs, please adapt the questions and utilize for that 


purpose. 


1. Description of material proposed for collection. 


2. Describe specifically why you are proposing adding this material to the curbside collection 


service. 


3. Provide a list of special preparation instructions for residents, if any. 


4. How will you inform customers of this change? 


5. Which material recovery facility(ies) will process this material? 


6. What changes have occurred in the market place that ensures that this material will be 


successfully recycled and has suitable markets? 


o What has changed in the market to warrant collecting the material? 


o What is the end use of the material in this market? 


o How stable is this market? 


o What is the contingency if the market disappears? 


7. Will adding this material create any additional revenues that will be passed on to rate 


payers? 


o If so, explain. 


8. Will adding this material create any additional costs that will be passed on to rate payers? 


o If so, explain. 


9. How will the material be marketed (what material specification does it meet, etc.)? 


10. Will adding the material allow you to meet a higher specification or lower specification than 


currently met? 


11. Describe specifically what has changed about how you handle materials that allows you to 


add this item and ensure that it has a high capture rate without leading to additional cross-


contamination. Have there been MRF changes that which keep this new material from 


becoming contaminants, and if so, what has changed? 


12. Describe how the material will be processed and separated from other materials at the 


MRF. 
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13. Will adding the material slow down the separation process or otherwise impact efficiencies 


at the processing facility? 


14. Will adding the material require additional MRF improvements and/or equipment over 


time? 


15. How does adding the material relate to your overall MRF improvement strategy? 


16. How does adding the material relate to your overall collection strategy? 


17. List the curbside programs you operate where this material is collected and describe the 


results. 


o Percent of material that ends up in the correct commodity stream 


o Percent of material that ends up in the wrong commodity stream 


o Percent of material that ends up in residual 


o If the information above isn’t available, provide other specific data that is available. 


18. List other curbside programs operated by other solid waste collection companies where this 


material is successfully collected, processed and marketed. 


19. Explain if adding the material will increase or decrease curbside collection efficiencies (such 


as truck compaction rate, time driver deals with container, etc.). 


20. Please explain any additional factors. 
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WA Commingled Improvements Project:   Northwest Region                              


Workgroup Goal 


Optimize the residential curbside recycling collection and effective processing system of 
suitable paper, packaging and other recyclable materials which: 


1. Provide customer, environmental, social and economic benefit (jobs, local 
economy, end-users);  


2. Result in quality materials for return to commerce;   
3. Ensures public confidence in the recycling system; and  
4. Provides ease of use by residents. 


 


Scope 


What’s In – These areas will all be part of the discussion moving forward 


• Single-family curbside recycling – Inside the cart and next to it 
• Multifamily curbside recycling for discussion of materials (Will reevaluate whether still in 


scope for discussion on outreach) 
• Jurisdictions in Ecology’s NW Region that have curbside recycling collection programs 
• MRFs that accept materials from NW Region collection programs 
• Current and potential markets that do or could accept materials from MRFs in scope 


What’s Out –These areas will not be addressed by the Workgroup 


• Organics 
• Commercial sector 
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