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PREFACE 

In September of 2000, with Executive Order No. 82, former Delaware Governor Thomas R. Carper 
established the Delaware Recycling Public Advisory Council (RPAC) and delegated it with advising and 
assisting the Department of Natural Resources and Environmental Control (DNREC) and the Delaware 
Solid Waste Authority (DSWA) in achieving waste recycling goals. In 2010, the Delaware General 
Assembly (7 Del. Code, §6058) reformed RPAC and established requirements for universal recycling 
access and mandatory reporting on recycling activity in Delaware to help track progress. 

RPAC established the Subcommittee on Measurement and Reporting (M&R Subcommittee)1 to measure 
recycling and track progress in the State. The Subcommittee, with representation from DNREC, DSWA, 
and RPAC, developed clear definitions on recycling activity, differentiating between materials classified 
as municipal solid waste (MSW) (following the United States Environmental Protection Agency [EPA] 
definition) and all other solid waste materials managed, whether they are recycled, diverted, or 
disposed. 

DSM Environmental Services, Inc. (DSM) first surveyed and reported on recycling and diversion activity 
in Delaware for DSWA in 2005 (State of Delaware Assessment of Commercial and Industrial Recycling 
Activity), attempting to quantify all types of non-hazardous waste materials being recycled or recovered 
for beneficial use in Delaware from all sources. The original 2005 study entailed on-the-ground surveys 
of most large generators and processors of recyclable material in Delaware and focused on materials 
recovery from the commercial and industrial sector; relying on data provided by DSWA with respect to 
quantities of residential recyclables dropped off at DSWA facilities. 

In Calendar Year (CY) 2007, DSM was first contracted by RPAC to complete the State of Delaware 
Assessment of MSW Recycling (MSW Recycling Survey) and report on the annual state of recycling in 
Delaware, concentrating on those materials included in the EPA’s definition of MSW (see Appendix A). 
However, reporting did not become mandatory until CY 2011. DSM relies on the database originally 
developed in 2005, updated using the internet, e-mail, and telephone calls to identify new 
organizations involved in recycling and removing organizations no longer operating in Delaware. 

This CY 2022 MSW Recycling Survey represents the fifteenth annual survey prepared by DSM for 
RPAC. Using detailed data on disposal provided by DSWA, it calculates the Delaware MSW Recycling 
Rate and estimates a separate recycling rate for the residential and commercial sectors for CY 2022. 

 

 
 
 

 

 

 

 

 

 
1 The subcommittee was originally named “Measurement and Methodology” and is referred to as the M&M subcommittee in past reports. 
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ACRONYMS 

A few of the acronyms used throughout this report are:  

C&D = Construction and Demolition (Waste) 

CY = Calendar Year beginning January 1 and ending December 31 

DNREC = State of Delaware, Department of Natural Resources and Environmental Control 

DSM = DSM Environmental Services, Inc. 

DSWA = Delaware Solid Waste Authority 

EPA = Environmental Protection Agency 

ICI = Industrial, Commercial & Institutional Waste 

M&R = Measurement and Reporting (Subcommittee of RPAC)  

MSW = Municipal Solid Waste 

RCRA = Resource Conservation and Recovery Act  

RPAC = Recycling Public Advisory Council 

TSW = Total Solid Waste 
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 INTRODUCTION 

DSM Environmental Services, Inc. (DSM) was contracted to complete the State of Delaware Assessment 

of MSW Recycling for CY 2022. Consistent with previous years, DSM attempted to identify new potential 

reporters as well as remove entities that no longer fall under the reporting requirement. 

The methodology used to calculate the CY 2022 recycling rate, the limitations encountered, and the data 

collected and analyzed are presented below following the format of previous reports. 

Disposal Estimates 

Allocations of MSW disposal must be made to calculate residential and commercial recycling rates. To 

develop the allocations, disposal data are provided by DSWA for CY 2022 from all six DSWA facility scale 

houses. Incoming vehicle data and annual weights by vehicle type at each of the six DSWA facilities are 

then allocated by DSM based on waste classification(s) per vehicle type using the most recent waste 

composition study (2015/2016). These data are then aggregated to estimate the total residential, 

commercial, and C&D waste deliveries made to DSWA facilities in CY 2022.2 

Material Categories 

This assessment covers all materials identified by the EPA as MSW and defined in the EPA document, 

Measuring Recycling, A Guide for State and Local Governments (September 1997) as: 

“Wastes such as durable goods, nondurable goods, containers and packaging, food scraps, yard 

trimmings, and miscellaneous inorganic wastes from residential, commercial, institutional, and 

industrial sources such as appliances, automobile tires, old newspapers, clothing, disposable 

tableware, office and classroom paper, wood pallets and cafeteria wastes.” MSW “excludes solid 

waste from other sources, such as construction and demolition debris, auto bodies, municipal 

sludge, combustion ash, and industrial process wastes that might also be disposed of in MSW 

landfills or incinerators. (US EPA1996b)” 

The EPA guidance document further defines what is and what is not MSW (Table A, Appendix A of this 
report), and what does and does not count as MSW recycling (Table B, Appendix A). While the EPA 
guidance document helps delineate what materials to include in the measurement of MSW recycling, it 
is often the case that reporters generate, collect, and/or process some materials that are not included 
in the EPA’s definition of MSW recycling. 

DSM’s approach for the CY 2022 assessment has remained consistent with previous years in surveying 
and reporting on residential, commercial, and industrial activities that would be expected to generate 
and recycle materials that fall under the EPA’s definition of MSW and recycling (as shown in Table 1 
found at the end of this section). 

In some instances, DSM requested surveys from reporters who generate, collect, or process both 
included and excluded materials. In these cases, the reporter is only asked to report on materials 

 
2 C&D wastes accepted at DSWA facilities are accounted for and then excluded from the MSW Recycling Rate.  
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included in this survey. For example, DSM asks green waste companies to report on leaf and yard waste, 
trees and branches, and clean wood, but exclude any land clearing debris that may be processed at their 
facilities as land clearing debris do not meet the EPA’s definition of MSW. 

Table 1, below, lists the material types consistent with the way EPA reports materials recycling. Column 
2 of Table 1 provides a detailed description of what generally falls under the material type. Column 3 
then identifies the primary generator of the material, either residential or commercial, and Column 4 
details the typical reporting group per each material type. 

Excluded and Included Material Types 

As presented in Table 1, this report only includes materials recycled from MSW. All other materials, such 
as construction and demolition waste and industrial process waste are excluded (but are accounted for in 
the Total Solid Waste Survey completed on an every 5-year basis, most recently in 2018). Additionally, 
gaseous and liquid wastes, infectious wastes, and Resource Conservation and Recovery Act (RCRA) Sub-
title C hazardous wastes are excluded. 

As presented in Table 1, most metals (except for appliances/white goods, lead-acid batteries, and 
aluminum cans) are not counted towards MSW recycling. This approach results in a slightly lower 
recycling rate than if scrap metals (often collected by the same reporters), were also counted toward 
the MSW recycling rate. 

It is important to note that this report relies on the haulers, brokers, and processors’ discretion as to 
the source of materials reported. For example, if cardboard is reported by a generator, hauler, or 
processor that reports on MSW recycling (and not on other C&D wastes), it would be included in the 
MSW recycling totals even if it may have come from a construction site. However, if cardboard is 
reported as going to a C&D recycling facility, or by a construction contractor, it would be excluded. 

Potential for Use as Energy Recovery  

Materials that were reported as recycled but directly sent (or processed and sent) for energy recovery 
are excluded. For example, tires sent for tire-derived fuel are not included in recycling or disposal tons 
to the degree that this end-use can be identified. Oil recycling is also not included because most waste 
oil is recovered for use as fuel and not re-refined. 

Potential for Off-Site Disposal 

Consistent with EPA guidelines, only those materials which would be disposed of off-site if they were not 
beneficially reused or recycled, and therefore could potentially be delivered to a Delaware landfill, are 
included in the assessment of recycling activity. For example, wood chips and branches that are disposed 
of on-site are excluded while branches and wood chips removed from a site are included. However, 
wood waste that would be disposed of with other C&D waste is excluded in cases where DSM could 
confirm that this was the case. Note that, consistent with the EPA methodology, DSM asks reporters to 
exclude all land clearing debris from their MSW recycling survey report even if has been managed off-
site. 
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Import and Export 

This assessment only includes materials that are generated in Delaware and does not include materials 
generated outside of Delaware even if they are imported into the State for recycling or beneficial reuse. 
This report does attempt to include all recyclables generated within Delaware but exported out-of-state 
for recycling. 

In some instances, however, accounting for all exported recyclables is not always possible because it is 
unclear if out-of-state processors are subject to Delaware’s reporting requirement, making it incumbent 
upon DSM or the processor to identify and survey all small generators located in Delaware to account 
for these small material flows. 

For example, a grocery or retail chain may backhaul materials such as retail bags and shrink wrap/film 
to a centralized distribution facility outside of Delaware where they are consolidated before sending to 
processors. In these cases, processors may only be able to identify the origin of materials as the 
distribution facility (outside of Delaware), and the load weights of the consolidated materials from an 
undisclosed number of store locations. In these cases, it is common for the original generator (grocery 
or retail chain) to submit a report for all of the Delaware store locations using an estimated average 
weight by material type for each store. 

Mixed Recyclables 

One of the largest categories reported is “mixed recyclables” which are the commingled (primarily 
residential) recyclables collected by haulers from households and delivered to Material Recovery 
Facilities (MRFs). The Republic MRF at the Delaware Recycling Center accepts the majority of 
commingled material generated in Delaware, but not all of it.3 This material is not reported by individual 
material type because it is delivered commingled (corrugated, mixed paper, newspaper, glass, metal, 
and plastic containers) and separated at the MRFs together with commingled material delivered from 
some non-Delaware sources. However, for the Republic MRF, DSWA maintains accurate records of the 
commingled quantities delivered from Delaware households and businesses, and these commingled 
recyclables from Delaware sources are included in this report. 

 
Note, for example, that in Table 1 the Paper and Paper Packaging category reports the primary 
generators as commercial, even though most newspaper, and a significant amount of corrugated is 
generated at the residential level. This is because the residential generation is primarily collected and 
processed as “mixed recyclables” while the separated material is primarily generated by commercial 
activities and reported separately. 

 
 
 
 
 
 
 
 

 
3 Commingled recyclables are also commonly referred to as single-stream recyclables. 
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TABLE 1: MATERIALS INCLUDED IN DELAWARE RECYCLING STUDY, AND GENERATOR CATEGORY 

 

 

 

Material Category Description
Primary 

Generator 
Typical Reporters

Paper, Paper Packaging

Corrugated (OCC) Cardboard, baled and sorted Commercial
Retailers, Grocers, Haulers, Recycling Processors, 

Brokers

Newspaper (ONP) Newspaper, including inserts Commercial News Distributors, Recycling Processors, Brokers

Sorted Office Paper Primarily white office paper Commercial
Document Destruction Businesses, Offices, Banks, 

Institutions, Brokers

Mixed Paper Print overruns, junk mail, etc. Commercial Recycling Processors, Brokers

Packaging

Glass  Food and beverage bottles and containers Commercial Beverage Distributors, Recycling Processors

Plastic Film / Shrink Wrap Plastic wrap utilized in the packaging process Commercial Retailers, Grocers, Haulers, Recycling Processors,

Retail Bags Plastic retail bags Residential Retailers, Grocers

Plastic Containers Plastic bottles and containers Commercial Manufacturers, Recycling Processors

Polystyrene Packaging
Styrofoam packaging and single use food 

packaging and cups
Residential DSWA, Manufacturers

Aluminum Cans Aluminum beverage cans Residential Scrap Metal Recyclers

Mulched Pallets Pallet wood mulched NOT reused  Commercial Pallet Recyclers

Mixed Recyclables

Single Stream, Commingled, 

or Single-Sort

Cardboard, Paper, Plastic Containers, Aluminum 

and Steel Cans, and Glass
Residential

Municipalities, Haulers, Offices, Manufacturers, 

Recycling Processors

Vehicle Waste 

Tires Used Tires sent for recycling/reuse Residential Tire Recyclers

Lead Acid Batteries Lead Acid Batteries sent for recycling Residential
Manufacturers, Scrap Metal Recyclers, Universal 

Waste Processors

Oil Filters Oil Filters drained and recycled Residential Universal Waste Processors

Special Wastes

Carpet Carpet used as flooring Commercial Haulers

Textiles
Clothing donated for reuse or textile/fabric 

leftovers
Residential Non-Profits, Manufacturers

Mattresses Used Mattresses to be dismantled Residential Retailers

Fluorescent Bulbs
Florescent Bulbs containing mercury sent for 

recycling
Commercial Universal Waste Processors, Manufacturers, Retailers

Electronic Goods
Computers, Cell Phones, TVs, and all other 

electronic devices recycled 
Residential Electronic Waste Processors, Retailers, Institutions

Other Batteries
Household or 'other' batteries not including lead 

acid
Residential Manufacturers, Universal Waste Processors

Organic Wastes

Fats, Oil, Grease Resulting from food preparation Commercial Rendering Companies, Institutions, Restaurants

Food Waste
Expired/waste meats, vegetables and pre-made 

meals
Commercial Grocers, Rendering Companies

Leaf and Yard Waste 
Leaves, grass clippings, branches and shrubs with 

diameters that do not exceed 4"
Residential Landscapers, Drop-Off Sites, Haulers

Trees and Branches 
Branches greater than 4", blow downs, tree 

removal

Residential/ 

Commercial
Landscapers, Tree Companies, Drop-Off Sites

Clean Wood Not treated, stained, or painted Commercial Haulers, Recycling Processors

Metals

White Goods Appliances Residential Scrap Metal Recyclers, Retailers

Other   

Mixed Plastics All Other Plastics Commercial Retailers, Recycling Processors, Manufacturers
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PROJECT APPROACH 

Survey Participation 

The State of Delaware Assessment of MSW Recycling Survey became mandatory in CY 2011. The 

targeted list of survey participants is updated annually to include only those organizations most 

likely to generate or handle large quantities of materials that have been diverted from disposal and 

meet the EPA’s guidance on what is included in MSW recycling. 

For this CY 2022 report, roughly 190 organizations were contacted to complete the CY 2022 MSW 
Recycling Survey. Of the 190 organizations contacted for this report, roughly 180 responded.   

Survey Methodology 

The survey approach for this CY 2022 assessment is consistent with the previous year’s methodology, 
and is described in detail below. 

First, DSM reviewed and updated the existing recycling contact database. DSM also verified and updated 
contact information for organizations that report annually with the contact information provided on the 
previous year’s completed survey form or with information provided via e-mail or telephone by the 
previous year’s reporter. 

As with previous years, in CY 2022 DSM attempted to identify any new facilities based in or operating in 
Delaware that fall into the following major categories: 
 

• Recycling haulers that collect recyclables (commingled, or source-separated), as well as 
yard waste, tires, clean wood, and other recyclable materials from large and small 
generators. 

• Processing facilities, brokers, and end-users that either handle, process, or buy 
recovered fiber, plastics, batteries, oil filters, tires, etc. from Delaware generators. 

• Large retailers and grocers that generate large quantities of cardboard (OCC), shrink 
wrap/film, pallets, appliances, and/or lead-acid batteries. Organizations falling under this 
category generally backhaul their recyclables to a central distribution center where they are 
consolidated and then sent for recycling at regional processing facilities. 

• Data Management Companies (such as those working within the health care industry) or 
Large Financial Institutions that handle large quantities of confidential paper or 
electronic records that need to be shredded or otherwise wiped from equipment. 

• Large employers not listed above, including institutions and manufacturers that may either 
generate paper, plastics, metals, or other recyclable materials in sufficient quantities to 
utilize out-of-state handlers or brokers that may not report. 

In all cases, DSM offers survey participants the opportunity for their data to remain confidential. Survey 
data collected is aggregated by the weight of each material type and no individual company data is 
reported. However, participating company names and participation status (but not quantities) may be 
reported to RPAC if requested. 

Second, DSM and DNREC wrote letters which DSM sent (along with the survey form) electronically to all 
organizations in the contact database that had a valid e-mail address. The survey form was also made 
available for download on DSM’s website and reporting guidance was available on the DNREC website. 
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Initial outreach was done on January 2nd, 2023 through direct e-mail to survey participants. The initial e-
mail included the introductory letter as well as the report forms (both an electronic version and a hard 
copy), a letter from DNREC explaining the reporting requirement, and a letter from DSM explaining how 
to complete the report form. These e-mails were sent with a read-receipt request, allowing DSM to 
confirm that participants had received and opened the initial e-mail.  

In cases where DSM had no e-mail address, an invalid e-mail address, or no confirmation that the contact 
had opened the outreach e-mail, DSM made attempts to correct the contact information and/or directly 
contact the participant to ensure that they had the reporting information. DSM followed up the initial 
e-mail at least twice to remind participants of the February 15, 2023, deadline and arrange for 
extensions when necessary. Following the February 15th, 2023, deadline, DSM provided DNREC with a 
list of non-responders.  

A copy of the letter from DNREC and DSM and the CY 2022 survey form are all attached as Appendix B 
and Appendix C of this report. 

Third, as completed surveys were submitted, DSM confirmed receipt of the surveys with the reporter 
via e-mail or phone. DSM then updated the contact database with any new organizations that were listed 
in the surveys as receiving materials from Delaware generators. DSM also updated the contact database 
to note any companies that had closed, were deemed not applicable for annual contact, merged, or 
were no longer operating in the State of Delaware. 4  DSM also updated the database with any new 
contact names identified during telephone calls or on submitted report forms. 

Fourth, DSM attempted to collect the following information from each survey participant (as noted on 
the survey form found in Appendix C): 

• Types of materials handled or recycled; 
• Quantities recycled of each material type for CY 2022 (in tons); 
• Names of facilities or brokers where materials were sent for processing or end-use in CY 

2022 (to ensure double counting did not occur); 
• Whether the material was classified as generated by the residential or commercial sector; and, 
• Specific end uses of some materials to ensure that uses such as tires for tire-derived fuel 

and shredded paper to waste-to-energy facilities would be excluded from the recycling 
totals reported. 

While this information is requested on the survey form, in many cases DSM needed to follow up with 
reporters by telephone or e-mail when incomplete survey forms were submitted. The most common 
follow-up request was to ask where materials reported were sent, or whether the reported material 
included specific generators. This helped to avoid double counting materials when the data was 
aggregated. In some cases, companies were unable to provide this information due to confidentiality 
agreements. In all cases, DSM has attempted to identify any instances of material being double 
counted and address those in the process of aggregating data. 

Fifth, DSM collected data from DSWA on recyclable materials handled through DSWA facilities, 
including the assumed source of the material (residential vs. commercial) and the end-users. 
Data reported by DSWA is included in the aggregated tonnages. 

Finally, on a case-by-case basis, if a relatively large generator of recyclables failed to respond to the CY 

 
4 Some large employers or small manufacturers were found to use an instate hauler for all or most of their recyclables and therefore annual reporting was 
not necessary. However, these companies are left on the list so that every five years their status might be revisited. 
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2022 survey, data from 2021 was used as a placeholder, but only if DSM expected that no major changes 
to that company had occurred during CY 2022. However, data from companies that did not report in 
both CY 2020 and CY 2021 was excluded in CY 2022. 6 For example, if a company submitted a report in 
CY 2020 but did not report in CY 2021 or CY 2022, the CY 2020 report data is carried forward for the CY 
2022 report, however, if that same company does not report in CY 2023, the data will be removed from 
the database.  

Final Material Categories 

Brief descriptions of the material categories surveyed and tracked are listed in Table 1 of this report. 
For each material, the primary generator sector (residential/household or commercial/institutional) 
and the typical types of organizations that report that material as recycled are listed.  

Limitations to Results 

As with previous years, DSM has continued to follow the same methodology that counts only materials 
reported to be recycled. While it is possible to make estimates based on a material flow methodology 
or the use of waste generation or recycling coefficients, DSM continues to only count materials that are 
reported by organizations to be recycled. Assuming that materials are not double counted, this 
methodology makes it more likely that materials are underreported versus overreported. However, as 
the same methodology is used each year, it allows for a more accurate and informative comparison 
between reporting years. 

 
Other limitations include DSM’s reliance on the reporters to provide data in ‘good faith’; and, while  DSM 
believes most entities do so to the best of their ability, there continue to be irregularities in data 
reported. These irregularities may be due to the following: 

• A change in the contact person which can result in inconsistencies in material reporting 
and accounting year-over-year; or 

• Incomplete survey data due to confidentiality agreements. 

A change in an organization’s contact person has been an ongoing challenge as rarely DSM or DNREC is 
notified of the change, and in some cases, the contact’s e-mail address and phone number remain active 
after they leave the company. This continued to be a challenge for CY 2022 when many companies have 
employees working from home or have restructured the organization to fill in employee gaps that may 
have occurred as a result of the COVID-19 pandemic.  

In addition, individuals who report for an organization may follow a different process to account for 
annual recycling tonnages than the previous reporter. For example, a contact may report only materials 
taken into inventory instead of those sold during that CY, resulting in inconsistencies for materials 
reported year-to-year. DSM made every effort to address inconsistencies that were believed to be due 
to a changing methodology, but in many cases, the report had to be accepted ‘as is.’ 

Incomplete survey data continues to lead to irregularities in data submitted. Some reporters use or sell 
to more than one processor (or broker) but do not report (or carefully track) the quantity of material 

 
6 The status of the firms that did not report for two consecutive years is unknown. Some may have gone out of business, but others were contacted multiple 
times but did not respond. Most of these firms represent relatively small quantities of material. It should be noted that these decisions do impact quantities 

recycled and do have some impact on the recycling rate. DSM has attempted to be consistent with respect to this procedure to allow for a consistent 
methodology over time. 
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sold to each during the past CY. In the current recycling climate, this practice is more common with 
spot market conditions being more critical to moving material. Processing facilities or brokers may 
provide a list of who sent them material in a given year, but not specific materials or volumes received. 
This can result in the double-counting of materials. 
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SURVEY RESULTS 

Summary 

The results of the CY 2022 MSW Recycling Survey are presented in Table 2 (below). Table 2 compares 
the CY 2022 results against the CY 2021 results. Table 3 (next page) provides more detailed 
information on the CY 2022 MSW Recycling Survey. 

TABLE 2: SUMMARY COMPARISON OF MATERIAL RECYCLED, CY 2021 – CY 2022 
(TONS BY GENERAL MATERIAL CATEGORY) 

 

 

 

FIGURE 1: MATERIALS RECYCLING BY GENERAL MATERIAL CATEGORY INCLUDED IN THE EPA DEFINITION OF MSW RECYCLING 

(STATE OF DELAWARE, CY 2022) 
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TABLE 3: DETAILED COMPARISON OF MSW MATERIALS RECYCLED IN DELAWARE, CY 2022 AND 2021 
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TABLE 3 NOTES: 

1. Paper, Paper Packaging: All paper and paper packaging was included as MSW even in cases where 
processors did not reveal sources (therefore some printer overruns may be included). Note that mixed 
recyclables include different types of paper and paper packaging and therefore the totals for paper and paper 
packaging do not include this material. 

2. Corrugated (OCC): Includes baled and loose OCC. 

3. Sorted Office Paper (SOP): Note the decrease seen over CY 2021 reflects the reported clean-outs that 
occurred in CY 2021, temporarily increasing the amount of SOP recycled by paper recyclers.  

4. Glass reported as collected separately from other recyclables has not been reported in the previous four 
years, for this CY 2022 report, three reporters indicated that they are recycling glass separately. 

5. Plastic Film/Wrap and Retail Bags: Before 2014 plastic film/wrap and retail bags were reported under 
‘plastic film/wrap’.  

6. Aluminum Cans: Primarily reported by scrap metal recyclers. 

7. Mixed Recyclables: Recyclables reported as single stream or commingled. This category was previously 
reported as part of the All Other Packaging category, however, in CY 2021 it was determined that it would be 
best to start reporting it as a separate category due to its overall tonnage. Mixed Recyclables are primarily 
collected by haulers from residential and commercial locations and includes paper, plastics, tin cans, 
aluminum, and glass materials collected from municipal recycling programs. As with previous years’ reports, 
the total tons reported are incoming tonnages from Delaware collectors, therefore these tons do include 
residue. Additional discussion of the role of residue is in the following section entitled “Other Packaging  
Waste”. 

8. Tires: Tires reported do not include tires sent for tire-derived fuel (TDF), tire reporters only report to DSM tires 
that are not sent to TDF as they are aware DSM does not account for tires sent to TDF in this report.  

9. Oil Filters: Oil filters are reported primarily by recyclers and do not include any reported waste oil that 
is recycled. 

10. Food Waste: Includes seafood shells reported as recycled through non-profits to reinforce the 
Delaware shoreline. 

11. Leaf and Yard Waste and Trees and Branches: Reported primarily by green waste companies. In most cases, 
reporters operate drop-off locations where third parties can bring material to be mulched or composted by the 
reporter. Due to this, and the frequent lack of a weigh scale, green waste reporters generally estimate the 
annual total tons and source of materials processed at their yard. For this reason, it is important to note that 
these two material categories reported tonnages do vary year to year. 

12. White Goods: White goods are common household appliances that are recycled. Generally, this category is 
reported by scrap metal recyclers as well as some large retailers. In the case of scrap metal recyclers, 
appliances are typically a small portion of the total amount of scrap metal diverted for recycling. The 
remaining material is calculated every five years as part of the Total Solid Waste Diversion Rate. 

13. Total: The total tons may not add due to rounding. 
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Paper Recycling 

TABLE 4 - 1: PAPER AND PAPER PACKAGING 

 

Paper and Paper Packaging reported as generated in Delaware and recycled increased by 7 percent in CY 

2022. This increase brings the total reported tons inline with pre-pandemic reports.  

• Corrugated (OCC) reported as recycled by Delaware generators increased by 10,135 tons in CY 
2022. The increase in reported tons brings the annual tonnage back in line with those seen pre-
pandemic.  

• Sorted Office Paper (SOP) declined in CY 2022 by roughly 5,120 tons. The decline in tons may be 
contributed to the increase in remote or hybrid work options, decreasing the amount of SOP 
that is generated overall. Additionally, roughly 5,000 tons of SOP that were reported in CY 2021 
were directly attributed to office building cleanouts which took place relatively frequently 
during the COVID-19 pandemic. These cleanouts resulted in large, one time increases in 
materials for paper shredding and recycling companies.  

• Strong secondary fiber markets in most of CY 2022 may have contributed to the amount of fiber 
that was ‘moved’ by brokers as they took advantage of high prices.  

All Other Packaging 

TABLE 4 – 2: ALL OTHER PACKAGING 
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The ‘All Other Packaging’ category includes common residential and commercial recyclables that are not 

fiber-based or included in single-stream or commingled recycling. In CY 2022, overall tons of All Other 

Packaging increased by 900 tons, or 8 percent.  

• Glass was reported as recycled separately for the first time recently. Prior to CY 2022, it was 
suspected that all glass generated was being accounted for in the single-stream recyclables 
category. 

• Polystyrene Packaging increased in CY 2022, this increase can be primarily attributed to the 
increase in recycling options for polystyrene packaging.  

• Aluminum Cans reported decreased by roughly 180 tons. Aluminum can reporting is primarily 
attributed to scrap metal recyclers who, in many cases, do not track aluminum cans specifically 
but rather estimate the amount of aluminum cans that are a portion of the overall aluminum or 
nonferrous metal that they recycled. For this reason, the decrease in aluminum can recycling 
may be attributed to a reporting error or the stockpiling of material as it is unlikely that 
aluminum cans generated in Delaware are not being recycled due to the high value of the 
material.  

Mixed Recyclables 
 

TABLE 4 – 3: MIXED RECYCLABLES 

 

Mixed Recyclables includes recyclable materials such as glass, plastic bottles, paper, cardboard, and steel 

and aluminum cans. These materials are collected through residential curbside and drop off programs as 

well as commercial on-site single stream recycling programs. The tonnages included in the mixed 

recyclables category are primarily reported by material recycling facilities (MRFs) and haulers. Because 

MRFs and haulers are the primary reports of this material stream, tons reported are either collected tons, 

or the incoming stream of recyclable to a MRF.  

The reported tons of Mixed Recyclables includes residue, also referred to as contamination, which is 

materials set out for recycling collection that cannot be recycled. The residue rate in Delaware in CY 

2021/CY 2022 was 20 percent based on data obtained by DSM through three seasons of hauler audits 

completed from July 2021 through March of 2022.  

Residue is not subtracted from the reported Mixed Recyclables or from any other material category. It is 

important to note that the Mixed Recyclables category has the greatest potential for high residue rates 

compared to other materials reported. For this reason, when benchmarking Delaware, the issue of residue 

should be taken into consideration.  
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Vehicle Waste 

TABLE 4 – 4: VEHICLE WASTE 

 

In CY 2022, 14,910 tons of vehicle waste were reported as recycled from Delaware generators, 

representing an increase of 7 percent over CY 2021.  

• Scrap tire recycling increased by 1,055 tons, or 11 percent, over CY 2021. Scrap tires classified as 
recycled exclude tires sent for use as tire-derived fuel (TDF). DSM believes that the vast majority 
of scrap tires that are being recycled in Delaware are accounted for in this report.  

• Oil Filter recycling increased by roughly 384 tons, or 87 percent. This increase can be attributed 
to one reporter who could not explain what led to the increase.  

Special Wastes  

TABLE 4 – 5: SPECIAL WASTE 

 

Special Waste recycling increased by 2,473 tons, or 13 percent over CY 2021.  

• Textile recycling increased by 16 percent, attributed to a continued increase in materials 
recycled reported by one textile recycler. Information regarding textile recycling trends is limited 
as much of the material is exported to overseas markets.  

• Mattress recycling decreased by 9 percent. This decrease can in-part be attributed to the limited 
mattress recycling options available to Delawareans. It is likely that due to the limited mattress 
recycling options available, many mattresses are being landfilled.  

2022 2021 Difference Percent Change

2022 - 2021

(Tons) (Tons) (Tons) (%)

Vehicle Waste

Tires 10,275        9,220          1,055          11%

Lead Acid Batteries 3,811          4,247          (436)            -10%

Oil Filters 824             440             384             87%

TOTAL: 14,910        13,907        1,003          7%

Material Category
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Organic Wastes: Food Waste 

TABLE 4 – 6: FOOD WASTE 

 

Food Waste diversion decreased in CY 2022 by 4 percent or 305 tons.  

• Food donations decreased by 415 tons in CY 2022.  Food donations are not part of the EPA’s 
definition of MSW or counted toward Delaware’s recycling rate. However, they continue to be 
tracked in Delaware as they provide data on food waste diversion activity in Delaware.  

• Food Waste diversion increased by 3 percent in CY 2022. The increase in food waste diversion 
remains inline with previous years. It is expected that there will continue to be a steady increase 
in food waste diversion as it becomes a more viable option for businesses.  

 

Organic Wastes: Green Waste 

TABLE 4 – 7: GREEN WASTE 

 

In CY 2022 there was a 10 percent decrease in green waste reported. Leaf and yard waste decreased by 

18,415 tons, whereas trees and branches increased by 878 tons.  

The Green Waste category fluctuates year-over-year as many factors can play a part in the amount of 

green waste reported for diversion. Two of the main factors that seem to influence the tons reported 

year-over-year are weather-related events, and the consistency of the reporter.  

In CY 2022, Delaware had a relatively mild weather year; less destructive storms resulted in less 

generation of green waste that was storm related. In comparison, CY 2021 has significant storms, resulting 

in a significant increase in reported green waste. Additionally, many reporters estimate the annual tons 

handled and the category those tons are attributed to. These estimates take place for two reasons, one, 

some green waste companies do not have scales, and tonnages are estimated based on load count or 

2022 2021 Difference Percent Change

2022 - 2021

(Tons) (Tons) (Tons) (%)

Food Waste

Fats, Oils, Grease 4,385          4,362          23               1%

Food Waste 3,165          3,078          87               3%

Food Donations 282             697             (415)            -60%

TOTAL: 7,832          8,137          (305)            -4%

Material Category
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truck size, and two, green waste processors do not typically track incoming material as yard waste versus 

trees and branches, so they again, need to estimate.  

DSM believes that the estimates provided by green waste processors are consistent with previous years’ 

estimates as it is frequently the same contact person providing the estimate.  

Scrap Metals 

TABLE 4 – 8: SCRAP METAL 

  

White good (appliance) recycling increased by 33 percent in CY 2022. Appliance recycling is primarily 

reported by scrap metal recyclers who do not always track them as separate materials but rather provide 

DSM with annual estimates. The resolution of prior years’ supply chain issues may be associated with the 

increased tons of white goods reported as recycled in CY 2022, as residents replaced older appliances with 

new appliances.  

 

 

    

 

 

 

 

 

 

 

 

 

 

 

2022 2021 Difference Percent Change

2022 - 2021

(Tons) (Tons) (Tons) (%)

Metals

White Goods 38,862        29,297        9,565          33%

TOTAL: 38,862        29,297        9,565          33%

Material Category



 

  

 

Page | 17       State of Delaware CY 2022 
  Assessment of MSW Recycling Final Report 
 

 

Estimating Residential vs. Commercial Recycling Activity 

Residential (household) and commercial (industrial, commercial, and institutional) recycling activities 
covered under the definition of MSW recycling are accounted for separately in this report. All reporters 
are asked to identify the percentage of total tons of each material reported as derived from residential 
versus commercial sources. If they are not certain of the source because of how materials are consolidated 
(either collected from multiple locations or delivered to processing facilities), estimates must be made by 
the reporter. 

 
Since the EPA does not track or estimate residential and commercial recycling separately, generally 
accepted guidelines for the allocation of recyclables to the residential versus the commercial sectors are 
not available. DSM relies on survey results to make these estimates for many materials but for some 
materials, more accurate estimates were necessary. 

 
To address this, DSM worked with RPAC’s Methods and Methodology Subcommittee (now called the 
Measurement and Reporting Subcommittee) in the early years of reporting to develop acceptable 
allocations of materials recycling to the commercial and the residential sectors. To maintain consistency 
from one year to the next this approach has been carried forward each year. In the case of yard waste 
and trees and branches, a 2004 (updated in 2015) survey of landscapers, mulchers, and tree companies 
has been used to determine the source and develop an allocation. Table 5-1(below) presents the 
residential/commercial allocations and the source used to make these estimates. Materials not included 
in the list of standard allocations found in Table 5-1 are allocated each year based on data provided by 
reporters. 

 
 

TABLE 5-1: MATERIALS THAT USE STANDARD ALLOCATIONS FOR 

RESIDENTIAL VS. COMMERCIAL RECYCLING ACTIVITY 
 

 

 

 

Material % Residential % Commercial Source

Aluminum Cans 90% 10% RPAC, M&R

Retail Bags 100% 0% RPAC, M&R

Leaf and Yard Waste 90% 10% 2015 Yard Waste Survey

Trees and Branches 50% 50% 2015 Yard Waste Survey

Tires 80% 20% RPAC, M&R

Lead Acid Batteries 80% 20% RPAC, M&R

Oil Filters 80% 20% RPAC, M&R

Textiles 100% 0% Except for Industry Reports

Mattresses 100% 0% RPAC, M&R

Other Batteries 90% 10% RPAC, M&R

White Goods 90% 10% RPAC, M&R
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TABLE 5-2: ESTIMATE OF RESIDENTIAL VS. COMMERCIAL MSW RECYCLING ACTIVITY (CY 2022) 

 

 

Residential Commercial Total MSW

(tons) (tons) (tons)

Paper, Paper Packaging 

Corrugated (OCC) 244 88,911 89,155

Newspaper (ONP) 0 2,878 2,878

Sorted Office Paper 0 12,351 12,351

Mixed Paper 15 4,753 4,768

Subtotal: 259 108,893 109,152

All Other Packaging

Glass  0 69 69

Plastic Film / Shrink Wrap 0 1,896 1,896

Retail Bags 170 0 170

Plastic Containers 0 863 863

Polystyrene Packaging 30 3 34

Aluminum Cans 194 22 216

Mulched Pallets 0 8,334 8,334

Subtotal: 394 11,187 11,582

Mixed Recyclables

Mixed Recyclables 74,799 35,052 109,850

Subtotal: 74,799 35,052 109,850

Green Waste

Leaf and Yard Waste 97,988 10,888 108,875

Trees and Branches 24,961 24,961 49,921

Clean Wood 0 1,236 1,236

Subtotal: 122,948 37,084 160,032

Food Related Wastes

Food Waste 0 3,165 3,165

Fats, Oil, Grease 0 4,385 4,385

Subtotal: 0 7,550 7,550

Vehicle Waste  

Tires 8,220 2,055 10,275

Lead Acid Batteries 3,049 762 3,811

Oil Filters 659 165 824

Subtotal: 11,928 2,982 14,910

Special Wastes

Textiles 0 19,351 19,351

Electronics 1,142 415 1,556

Mattresses 20 0 20

Carpet 0 0 0

Fluorescent Bulbs 0 18 18

Other Batteries 61 7 68

Subtotal: 1,223 19,790 21,013

Metals

White Goods 35,114 3,902 39,016

Subtotal: 35,114 3,902 39,016

Other    

Mixed Plastics 0 415 415

Subtotal: 0 415 415

Total: 246,664 226,855 473,519

Material Category
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CALCULATING THE RECYCLING RATE FOR DELAWARE 

Calculating the Denominator 

Delaware, unlike many states, has instituted flow control for all MSW generated in the state. This allows 
the State to more easily track and maintain accurate data on annual MSW generation and disposal. An 
additional benefit is having one entity, DSWA, consistently track incoming waste deliveries by having 
scales at every facility and maintaining a uniform approach to track and keep detailed scale records on 
the vehicle type, waste type, and load weight of all deliveries. 

This allows DSWA to provide DSM with accurate scale data on deliveries of all Delaware waste to the 
three landfills and the three transfer stations during CY 2022. Using these data DSM followed a 
standardized methodology (as used in previous years) to disaggregate construction and demolition 
(C&D) waste delivered to DSWA facilities to make an accurate estimate of the total MSW disposal in 
Delaware, as well as to allocate municipal solid waste (MSW) disposed of as either residential or 
commercial. 

The methodology follows these steps: 

First, DSWA provided DSM with CY 2022 data on solid waste deliveries to each of their six facilities. 
The data provided classified waste deliveries as MSW, C&D, or special wastes to each facility. 

Second, DSM obtained data on the quantity of solid waste delivered by each vehicle type to each DSWA 
facility (e.g., front-end loader, rear loader, side loader, roll-off, pick-up truck, etc.). Using 2011 and 2015 
scale house survey data on the typical source of waste coming into each facility by vehicle type, DSM 
allocated the annual waste tonnages reported for CY 2022 for each vehicle type to either residential, 
commercial, C&D, or self-haul generator categories. 

Third, DSM totaled residential, commercial, C&D, and self-haul waste quantities for each facility 
calculated by the vehicle type allocations and weights delivered by those vehicles, to calculate the 
total tons of residential, commercial, C&D, and self-haul waste delivered statewide for CY 2022. 

Fourth, the self-haul waste totals were then allocated equally between residential, commercial, and C&D 
sources consistent with past surveys of facility self-haul areas. Tables 6-1 and 6-2 (next page) illustrate 
these steps. 

Finally, DSM subtracted the aggregated C&D tonnage leaving residential and commercial MSW 
tonnages only. 
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TABLE 6-1:  SELF-HAUL, RESIDENTIAL, COMMERCIAL, AND C&D WASTE DELIVERIES TO 

DSWA FACILITIES BASED ON VEHICLE TYPE (2022) 

 

 

 

TABLE 6-2:  REALLOCATION OF SELF-HAUL WASTE TO RESIDENTIAL, COMMERCIAL, AND C&D SECTOR TO ESTIMATE TOTAL 

RESIDENTIAL AND COMMERCIAL WASTE DELIVERIES TO DSWA FACILITIES (CY 2022) 
 

 

By taking the steps outlines, the total MSW disposal for CY 2022 is estimated to be 794,883 tons.  

Calculating the Recycling Rate 

Using totals from Table 5-2 for residential and commercial recycling activity in the numerator and the 

results of Tables 6-1 and 6-2 in the denominator, the residential and commercial recycling rates are 

calculated along with Delaware’s overall MSW recycling rate. 

This is shown in the last column of Table 7 (next page). 

 

 

 

 

 

Self Haul Residential Commercial C&D

DSWA Facility (tons) (tons) (tons) (tons)

NSWMC 23,700 161,153 185,073 42,310 412,236

CSWMC 5,948 39,774 66,584 17,908 130,214

SSWMC 23,619 29,655 69,926 107,480 230,679

PTCTS 6,325 44,458 35,150 5,642 91,575

MTS 3,206 17,202 16,624 1,310 38,342

RT5TS 5,502 49,986 42,856 5,533 103,877

TOTAL: 68,300 342,228 416,213 180,183 1,006,924

Waste, By Generator Type, CY 2022

Total
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TABLE 7: CALCULATION OF RESIDENTIAL AND COMMERCIAL RECYCLING RATE, AND THE TOTAL MSW 

RECYCLING RATE (CY 2022) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(A) (B) (A) + (B) A / (A + B)

Recycling Disposal Total Generation Recycling Rate

(tons) (tons) (tons) (%)

Residential 246,664 357,392 604,056 41%

Commercial 226,855 437,490 664,345 34%

TOTAL: 473,519 794,883 1,268,401 37%

Sector



 

  

 

Page | 22       State of Delaware CY 2022 
  Assessment of MSW Recycling Final Report 
 

APPENDIX A 

SCOPE OF MATERIALS AND ACTIVITIES INCLUDED IN THE STANDARD MSW RECYCLING RATE SOURCE: EPA 1996 
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APPENDIX B 
LETTER FROM DNREC & CY 2022 REPORTING FORM 
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APPENDIX C 
 DSM LETTER ON ANNUAL CY 2022 RECYCLING REPORT 
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