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Delaware organizations, facilities and individuals voluntarily participated in the annual survey this
year to help make it as complete and accurate as possible under a voluntary reporting system. A
number of these firms report confidentially. DSM Environmental Services, Inc. would like to thank
each of them for providing DSM with the data, details on material flow, and their time to make this
report as accurate as possible.

DSM has an aggregate database built up over the past five years of 238 generators and recyclers
handling recycled material. Roughly 100 of these generators and recyclers are excluded when
DSM is only reporting on U.S. EPA MSW recycling, which excludes most industrial process waste
and C&D waste. DSM was able to obtain complete information from 87 of the remaining 138
generators and recyclers. Some of these 87 completed surveys represent multiple generators.
For example, many of the large “box stores” in Delaware report through their corporate
headquarters which consolidate information from multiple stores in Delaware.



Introduction

DSM Environmental Services, Inc. (DSM) has been surveying and reporting on Delaware
recycling since 2004. The first study, completed in 2005 for the Delaware Solid Waste Authority
(DSWA) attempted to quantify all types of materials being recycled in Delaware from all sources.
In 2006 DSM updated the 2005 study for the Recycling Public Advisory Council (RPAC),
Subcommittee on Methods and Measurement (M&M Subcommittee) quantifying all materials
recycled in Delaware exclusive of materials recycled by DSWA. DSWA material was separately
reported to the M&M Subcommittee by DSWA. The 2006 report further differentiated between
materials classified as municipal solid waste (MSW) under the United States Environmental
Protection Agency (EPA) definition, and all other materials. In 2008, DSM was asked by the M&M
Subcommittee to update the 2006 study (State of Delaware Assessment of Commercial and
Industrial Recycling Activity) for Calendar Year (CY) 2007, but to concentrate only on recyclables
that meet the EPA MSW definition. Again, in 2009, DSM was asked by the M&M Subcommittee
to survey and report on 2008 recycling in Delaware, concentrating only on materials included in
the EPA MSW definition. As in previous years, DSWA has reported directly to RPAC on their
recycling activities.

The original 2005 study entailed on-the-ground surveys of most of the large generators and
processors of recyclable material in Delaware focusing on materials recovery from the
commercial and industrial sector. The 2006, 2007 and 2008 assessments have built on the 2005
database, relying on the internet, email, mail, faxing, and telephone calling to collect the
information. As in the previous assessments, DSM has also attempted to disaggregate recycling
by residential versus commercial sources.

The resulting report is intended to provide baseline, CY 2008 data on all materials being recycled
that meet the US EPA, MSW definition in Delaware exclusive of DSWA programs. The RPAC can
then use the CY 2008 data to calculate a 2008 recycling rate for Delaware.



Material Categories

This assessment encompasses all material identified by the EPA as Municipal Solid Waste
(MSW). MSW is 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 sludges, 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), and what
counts as recycling and what does not count as recycling (Table B). These tables and
accompanying table notes are included as reference in Appendix A to this report.

While the EPA guidance document is helpful in delineating what materials to include in the
measurement of MSW recycling it is often the case that recycling generators, brokers and
processors do not report, or keep records, sufficient to differentiate between materials that would
be included or excluded from EPA’s definition of recycling.

DSM'’s approach for this 2008 assessment is consistent with previous years, surveying only those
residential, commercial and industrial activities that would be expected to generate and recycle
materials that fall into EPA’s definition of MSW and recycling as shown in Table 1 below (in
column 2 titled “EPA’s MSW”). In some cases it was necessary to survey generators or recyclers
who manage both included and excluded materials, in which case the generator/recycler was
asked to estimate the quantity of included material only.

Each material type is listed in the first column of Table 1 consistent with the way the EPA reports
materials recycling. Check marks in Columns 2, 3 and 4 then identify which waste (or recycling)
stream the material might be generated from. In the case where a material is generated as
“MSW", and therefore included, and as industrial process waste (“Industrial”) or construction and
demolition waste (“C&D”), and therefore excluded, it is followed by a note on what is excluded in
the far right column. The detailed text which follows Table 1 then describes DSM’s methodology
or assumptions associated with what was excluded or included in the final recycling numbers
reported in Table 2.

Finally, if the checkmark is centered between columns, as in the case of metals, (as opposed to
clearly in one or more generator columns such as MSW, Industrial and/or C&D) it indicates that
there is no way of differentiating where the material is generated and the material is therefore
excluded from further consideration. This is the case for all metals, except for appliances, which
results in the calculation of a lower recycling rate than if metals (other than appliances) were
counted toward recycling.



Table 1: Type of Materials Included in Delaware Recycling Study,
and Generator Category




Table 1: Type of Materials Included in Delaware Recycling Study,
(continued)  and Generator Category

Delaware Generators of

Recycled Materials EPA Methodology Exclusions
Materials Surveyed EPA's MSW Industrial C&D (1)

\/

v C&D debris

\/

\/

Excluded from MSW
Excluded from MSW
Excluded from MSW
Excluded from MSW

(1) A single check mark representing all generator categories is used for metals, except appliances, since it
is impossible to disaggregate quantities by generator type (i.e. residential/commercial, industrial and/or
C&D) for aluminum, ferrous, non ferrous and all other metals.

A review of Table 1 illustrates that there are many material categories where generation occurs
by both included and excluded categories. Some of the exclusions present real challenges in
allocating waste and recycling following the EPA methodology. For example, as discussed above
print overruns (which are excluded by EPA) are typically recycled with trim and other paper
wastes from newspaper and other printers (which are included by EPA) and cannot be separately
accounted for by recycling processors. Similarly, bus and heavy farm equipment tires are difficult
to track separately from other truck tires because they are often handled and processed by the
same processor and for the same market/end use.

Of particular concern is the exclusion by EPA of construction and demolition (C&D) waste from
the definition of MSW. This causes particular problems with respect to tree wastes, which are
defined by the EPA as included in MSW if discarded as MSW but excluded if discarded with C&D
waste. The major grinders/mulchers do not keep records of where the material is generated, and
therefore can only estimate as to what percent of the material that is ground for mulch would
come from C&D sources (and thus be excluded in the definition of MSW).

A similar problem occurs in the case of metals which are excluded if they are derived from C&D
waste, or from automotive or transportation equipment, but included if they are part of a durable
product.

This report attempts to identify and address each of these allocation issues to assist the M&M
Subcommittee as they make decisions on what to include in their report on Delaware’s recycling
and diversion rates.



Project Approach

Survey Methodology

The CY 2008 assessment follows the same methodology as the 2006 and 2007 RPAC
assessments. The survey methodology is described in detail below.

First, DSM used the database of recycling contacts developed during the 2005, 2006 and 2007
surveys to ensure all materials discussed with the M&M Subcommittee were included, and that all
of the major recyclers (and/or handlers/brokers) were included. As in the past, the 2008 survey
was augmented by contacting many of the largest generators of recyclable material in Delaware
to verify where their recyclable material was being sent. This assisted our effort to eliminate
double counting.

The types of facilities included in DSM’s master contact list fall into the following major categories:

e Recycling haulers that collect recyclables from small and large generators.

e Processing facilities, brokers and end users that either handle, process or buy recovered
fiber, plastics, metals, glass and pallets.

e Large retailers and grocers that generate large quantities of corrugated, film, pallets,
appliances, and/or lead acid batteries and who tend to backhaul these materials to
internal central distribution centers for processing and marketing. This is especially
critical for corrugated containers because many of the national and regional chains (e.qg.,
Wal-Mart, Lowe’s, Home Depot) organize backhauling of baled corrugated from their
retail stores to a central warehouse, rather than rely on local waste haulers or paper
brokers. Therefore, recycling of corrugated containers would be under-counted if the
survey only relied on reports from waste haulers and paper brokers.

e Financial institutions and insurance companies that are large employers in Delaware and
are likely to generate large quantities of paper waste for shredding and recycling. DSM
attempted to contact these large financial institutions to ensure that most of the large
shredding operations were identified and contacted, and similar to retailers, that national
accounts for shredding and recycling of Delaware materials were reported and accounted
for.

e Large generators and processors of leaf and yard waste and natural wood waste such as
major landscaping companies, tree companies, land clearing companies and mulchers,
who grind the material for resale, were contacted to attempt to allocate tree waste,
especially, between MSW and non-MSW categories.

In all cases DSM offered survey respondents an opportunity to request that the data be kept
confidential. As such, for some materials, data on quantities by individual firms will not be
available to the RPAC.

Second, DSM sent an electronic survey form to recyclers and large generators that reported in
2007. This was utilized to try to increase the efficiency and accuracy of the survey process.* A
version of this electronic survey form was also made available on the DSM web site. In most
cases, DSM first made a telephone attempt to the contact person, and then (if necessary) sent
both a letter of confidentiality along with the survey form filled out with the 2007 reported
guantities by material type. DSM then followed up with telephone calls and e-mails to try to obtain

! pswms experience has been that when survey participants fill out a form, they are more likely to report

exact numbers as opposed to providing (rounded) estimates during a telephone interview.



updated figures and any changes in information. A copy of the survey form is attached as
Appendix B.

Third, DSM attempted to update our database with any new companies and recyclers found
using internet searches, or identified during telephone interviews. DSM also called larger
companies and facilities to find out whether any major changes had taken place (e.g., retail stores
have been added or closed, companies grew and shrunk, and brokers changed).

Fourth, DSM collected information from each survey participant on:

e types of materials handled or recycled,;

e the names of facilities or brokers used for processing in CY 2008 (to ensure double
counting did not occur);

e (uantities recycled by material type for CY 2008; and,

e specific end uses of materials to ensure that uses such as tire derived fuel, wood for
biomass, and any shredded paper to waste to energy facilities would be excluded from
the totals reported.

Finally, on a case-by-case basis, if a large generator of recyclables failed to respond to the 2008
survey, data from 2007 was used as a placeholder, but only if DSM expected that no major
changes to that company had occurred during 2008. These data are specifically noted.’

Excluded and Included Material Types

The assessment concentrates on materials recycled from municipal solid wastes only.
Construction and demolition wastes as well as industrial process wastes are excluded. In
addition, gaseous and liquid wastes, infectious wastes, and Sub-title C (of RCRA) hazardous
wastes are excluded.

Potential for Off-Site Disposal

Only those materials which would be disposed 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. Examples include:

e Wood chips and stumps that are disposed on site are excluded while wood waste,
including trees and stumps, that must be removed from the site are included.

e Plastic wastes reused on-site in a manufacturing process are excluded, but plastic
wastes sent off-site for reclamation are included.

e Pallets that are reused on-site are excluded, but pallets that are shipped off-site for
grinding for mulch are included in the totals.

Import and Export

In all cases the assessment excludes materials that are imported into Delaware for either
recycling or beneficial reuse. Similarly, the study includes recyclables generated in Delaware but
exported for recycling. For example, recycled materials backhauled or transported from large

% DSM continues to discuss with the M&M Subcommittee the need for legislation or regulation requiring
reporting of recyclables generation. The State of Oregon has adopted legislation and supporting regulations
which might serve as a model for Delaware.



generators in Delaware directly to out-of-state warehouses or recyclers are included (e.g.,
grocery stores that backhaul cardboard to an out-of-state, central distribution facility) and any out-
of-state material consolidated at a Delaware warehouse/recycler is excluded.

Description of Final Material Categories

A detailed description of the material categories, the specific data gathering approach and the
recycling process, if any, is described below for each material.

Automotive Wastes: Automotive wastes include the byproducts from operating cars and trucks,
such as oil filters, waste oil, lead acid batteries and tires. DSM excluded antifreeze and other
cleaning fluids from these estimates.

¢ Qil Filters: DSM obtained data on oil and oil
filter recycling from large generators
(manufacturers) and processors (e.g. Safety
Kleen), which are reported here. Oil filter
recycling totals from DSWA (which are
ultimately sent to CitiSteel for feedstock) are
excluded from this report because DSWA has
separately provided this information to the
RPAC. DSM believes oail filter recycling is
underestimated because not all of the handlers
of oil filters were identified and surveyed. In : a
addition, scrap metal recyclers who may handle oil filters that are properly dralned did not
report this material separately so it would be included in their aggregate estimate of
ferrous metals and therefore not reported by DSM.

e Waste Oil: DSM was not able to confirm waste oil recovery that
went for re-refining, as opposed to energy recovery, and so waste
oil continues to be excluded, as it was in previous years.

v

e Lead Acid Batteries: DSM surveyed by telephone vendors of lead
acid batteries to confirm statewide recycling totals. In 2006, DSM
also contacted one regional smelter to confirm lead recycling
processes, and determine if statewide estimates could be made. 3
The smelter, however, was unable to break down their supply by u
source. DSM believes that the surveyed total for lead acid
batteries continues to underestimate battery recycling in Delaware. For example, using
the national per capita estimate of 15.75 pounds (EPA 2003) with a reported national
97% recycling rate would equate to roughly 6500 tons of lead acid battery recycling in
Delaware, compared to DSM'’s reported total of 1992 tons. Included in DSM’s estimate
are batteries from large equipment, boats and tractors because recyclers did not break
out batteries separately by generator type. (Note that the total amount of material
recycled includes both lead and the polypropylene battery casing.)

e Tires: DSM surveyed the two largest tire recyclers in
Delaware — Magnus and Emanuel Tire — as well as
several other large handlers of tires to confirm 2008
total quantities recovered. End uses for tires
recovered were found to be mainly landscaping and
drainage products, which are included in the EPA
recycling definition. DSM also believes that reported
data on tire recycling underestimates total quantities
because tires that are retreaded are not included.




Commercial Waste: The commercial waste stream includes a number of materials that are
traditionally recycled such as corrugated, mixed paper, office paper, plastic film and pallets. Asin
previous years DSM concentrated our survey effort on large commercial generators to ensure
that material going to distribution centers and out of state recycling facilities was captured. DSM
also made numerous telephone calls to brokers and end users to attempt to account for any
material bypassing processing facilities located in Delaware that may have been missed from our
survey effort.

The types of business surveyed by DSM and the materials that they typically recycle include:

o Office workers including government offices and large employers in the banking, finance
and insurance industries such as Wilmington Trust and Blue Cross Blue Shield, who
generate large quantities of office paper waste typically destined for shredding or secure
document destruction.

e Secure Document Destruction Firms that service the banking, finance and insurance
industries. As in previous surveys, DSM attempted to verify the end users and reported
only tonnage recycled (as opposed to incinerated) in this report. DSM also reviewed the
major sources (generators) of paper waste to ensure double counting did not occur.

e Groceries/Supermarkets, including most of the major
supermarket chains in Delaware such as
Acme/Albertson’s/SuperValu, Food Lion Giant Foods/Super
Fresh, and Shop-Rite, who typically backhaul corrugated and
more recently shrink wrap to central distribution facilities for
consolidation for recycling end markets.

e Retailers, including Wal-Mart and Lowe’s and other “big box”
department stores such as Target and Costco, as well as major
chains located in Delaware such as Pep Boys and Staples.

e Distributors, such as Amazon and NKS (malt beverages) who
recycle corrugated, shrink wrap and in the case of beverage
distributers, glass.

e Restaurants, DSM interviewed representatives of some of the
large restaurant chains in 2005 to obtain data on corrugated container recycllng and
contact information on the rendering facility taking the grease. DSM contacted the major
recyclers serving these restaurants in 2008 to obtain statewide quantities.

Note that while DSM asked about container recycling (e.g. beverage containers, cans, jars, jugs
and other bottles); these materials were typically not recycled by commercial businesses with the
exception of those covered under the state bottle deposit legislation.

All of these materials, with the exception of fats, oil and grease are clearly categorized as MSW
and are included in the EPA definition of recycling. (See discussion of fats, oils, and grease in
“Food Waste’ below.)

Food Waste: This includes expired and waste meats from grocery stores
and food trapped in collected oil and grease. The former is recovered and
used in feed and the latter sent for organics composting out of state, and
more recently also in state. DSM did not identify any fruit or vegetable
waste separation by large retailers or restaurants for composting. DSM did
not attempt to estimate backyard composting, which is excluded from
EPA's definition of recycling.

It should be noted here that grease and oils collected from restaurants are not explicitly
addressed in the EPA Guidance Document. DNREC agreed with DSM'’s proposal in 2004 to



include this material. EPA’s definition of food scraps includes liquid fats so DSM has included
fats, oil and grease recovered from food preparation, mainly restaurants, in the MSW totals.

Green Waste: This category has been sub-divided into three categories of organic wastes: (1)
yard waste or landscaping waste — primarily leaf waste and grass clippings; (2) tree company
waste; and, (3) tree waste from site clearing.

Yard waste: This category is primarily from professional
landscapers, which typically remove yard waste from a job and
bring these materials to a central site for grinding and mulching.
For this study, this material has been counted at the point of
processing (grinding). DSM attempted to gain participation from
all of the large mulching operations in the state. DSM also
included estimates from municipal yard waste collection
programs, although a number of municipalities did not respond
to DSM survey attempts requiring DSM to utilize data from previous years. Finally, DSM
included data from the yard waste sites operated by DNREC in NCC. This report
excludes DSWA's yard waste collection program since they report directly to RPAC. All of
this material is included in the totals for MSW recycling. Note that this category can
include yard waste from commercial sources (e.g. landscaping waste from office parks
and shopping malls) as well as from households.

Trees and branches: This category is for wood waste
generated from tree companies and includes tree removal
(which would include some stumps) and branches from
trimming. This material is generally delivered to processors for
grinding and mulching, but is also delivered to some end users
for fuel. DSM surveyed the processors or consolidation points
as to the end use of this material. DSM has included only :
those quantities of trees and branches that were delivered to grmdlng operatlons for
mulching.

Trees and stumps: This category is for tree
and stump removal in the process of site
clearing for development. This material could be
categorized as construction waste (and
therefore excluded from MSW recycling), even
though most of this material is removed from the
site separate from any C&D waste. To the
extent possible, DSM has excluded this
material, although it is likely that some of this material is ultimately reported as yard
waste by the mulchers, or reported as composting (used as a bulking agent) and
therefore reported as MSW recycling. As discussed below, DSM believes that we
inadvertently reported 24,000 tons of tree waste that should have been excluded as C&D
material in the 2007 report, and have subsequently adjusted.

Pallets and Clean Wood: This category is for pallets collected
primarily from businesses and industry because they are
damaged or otherwise destined for disposal, and includes
dimensional lumber that is not treated, stained or painted.
Companies that handle pallets either rebuild or reconstruct
them for resale, or grind them for mulch. Only the portion that
is ground for mulch is reported in the MSW recycling rate
(typically around 10% of all pallets collected for reuse and : - :
recycling). DSM surveyed pallet recyclers and mulchers to obtain estimates of annual
guantities handled. Some clean wood is included in the pallet category as pallet recyclers
will often pick up clean wood along with the pallets from a generator. In addition,




mulchers rarely distinguish between pallet wood and other clean wood. As long as it is
free of stains or paint, and relatively free of nails, they will grind it for mulch. Whenever
possible, DSM attempted to distinguish between pallet and wood waste.

Scrap Metal: DSM has only included appliances in the
assessment of municipal recycling. Unfortunately scrap
metal businesses typically do not distinguish appliances
from other light iron. Therefore, for purposes of this report,
DSM specifically asked scrap metal dealers to estimate
the percent of light iron represented by appliances, and
then used these percentages to report appliance recycling
by scrap metal dealers. In cases where a scrap metal
dealer did not report this year, DSM used the quantity
reported for 2007. DSM also reported backhauling of
appliances from big box stores who do not use Delaware
scrap dealers.

While EPA also includes metals from furniture, tires and miscellaneous durables in the definition
of MSW, DSM believes it would be impossible to accurately estimate the percentage of metals
recycled that would be classified as furniture, tires or durables and therefore has excluded these
materials.

Other Wastes: This category is a catch-all for all other materials that are
being recovered, such as electronics, carpet waste, textiles, and
universal waste such as fluorescents containing mercury. DSM
attempted to survey the major recyclers of textiles and carpet. However
we did not contact all processors and therefore the
numbers are underreported. DSM surveyed only a few =~ |
recyclers of electronics and fluorescents, and believes that the quantities
reported for these materials are severely underreported. However, even if all
recyclers reported, the quantities would still be relatively small compared to the
large quantities of other materials reported in this assessment. Note that any
electronics and textiles handled by DSWA are not reported here. All of these
other wastes reported to DSM are included in the totals for MSW.

Study Limitations

As stated in previous year reports, DSM’s methodology, which only counts material reported to be
recycled, is more likely to under report than over report recycling activity. This is because, unless

all generators and brokers participate in the surveys, some material is missed. As in past reports,

to compensate for this shortfall, DSM used some 2007 data as a placeholder for large generators
or processors that did not report. However, because of the economic downturn in 2008, it is likely
that in some cases the use of 2007 data for non-reporters results in over counting for 2008.

Thus the final caution is that until there is a mandatory reporting requirement, changes from year
to year in the commercial and industrial recycling rate must be viewed through the lens of
voluntary reporting, as well as the difficulties associated with allocation of MSW and non-MSW
tonnage and may, or may not, represent real changes in recycling rates.



Results

Because of the significant changes in green waste totals from 2007 to 2008, DSM has chosen to
report the 2008 results side-by-side with the 2007 results. Table 2 below presents DSM'’s best
estimate of quantities of materials recovered for recycling or beneficial use by major material
category in calendar year 2008, allocated between included and excluded MSW categories as
defined by EPA, and compares 2008 with 2007.

Table 2. Comparison of Material Recycled, CY 2008 & 2007

Material 2008 2007

Total MSW Total MSW
Paper (tons) (tons) (tons) (tons)
Corrugated (OCC) 67,191 67,191 73,314 73,314
Newspaper (ONP) 3,735 3,735 3,033 3,033
Sorted Office Paper 5,496 5,496 5,249 5,249
Mixed Paper (1) 10,509 10,509 10,179 10,179
Subtotal: 86,930 86,930 91,775 91,775
Packaging
Glass 23 23 10 10
Shrink Wrap 1,983 1,983 1,713 1,713
Plastic Containers 23 23 46 46
Aluminum Cans 49 49 16 16
Pallets (2) 4,465 4,465 12,412 12 412
Mixed Recyclables (3) 7,044 7,044 4,680 4,680
Subtotal: 13,585 13,585 18,877 18,877
Metals
White Goods 22,485 22,485 21,036 21,036
Aluminum 1,305 unknown 3,099 unknown
Ferrous 142,918 unknown 149,259 unknown
Non-ferrous 39,330 unknown 14,345 unknown
Scrap Cars 8,351 0 8,948 0
Subtotal: 214,389 22,485 196,687 21,036
Green Waste
Leaf and Yard Waste 60,986 60,986 72,494 72,494
Trees and Branches 55,247 55,247 105,648 105,648
Clean Wood 280 0 2,000 0
Subtotal: 116,513 116,233 180,143 178,143
Vehicle Waste
Tires (4) 10,148 8,815 7,123 5911
Lead Acid Batteries 1,992 1,992 3,739 3,739
Qil Filters 321 321 91 91
Subtotal: 12,461 11,128 10,953 9,741
Special Wastes
Textiles (5) 3,305 3,305 3,409 3,409
Electronics 295 295 200 200
Florescent Bulbs 34 34 40 40
Carpet 15 15 32 32
Subtotal: 3,649 3,649 3,682 3,682
Ag and Food Wastes
Fats, Qil, Grease 8,393 8,393 4,716 4,716
Food Waste 5,650 5,650 4,847 4,847
Subtotal: 14,042 14,042 9,563 9,563
Industrial Waste Recovery
Mixed Plastics 2,029 1,014 1,862 931
Subtotal: 2,029 1,014 1,862 931
Total Recovery: 463,600 269,066 513,500 333,700




As illustrated by Table 2, total recovery (exclusive of DSWA recycling activity) was down by
64,634 tons in 2008 when compared to 2007. This is almost entirely attributable to changes in the
green waste tonnage of 61,909 tons in 2008 when compared to 2007. This is the result of the
following factors.

Yard Waste

Yard waste totals are down 11,508 tons. This is a combination of a change in estimated
guantities by one of the largest organics processors in Delaware for 2008 (see Tree Waste
description, below), and, it can be speculated, changes in rainfall amounts (and thus less lawn
clippings) given that the summer of 2008 was much drier than average, with the driest August on
record. Yard waste tonnages would have been down further except for the increase reported by
DNREC for their new yard waste drop-off facilities.

Tree Waste

Tree waste totals are down by 50,401 tons. This is due primarily to a classification error by DSM
in 2007, and by a significant over-estimation of quantities reported to DSM by one of the largest
organics management firms in Delaware.

First, DSM believes that it classified 24,000 tons of tree waste in 2007 as MSW that, upon further
review should have been classified as C&D waste. This would have reduced the 2007 green
waste total for 2007 by 13.5 percent.

Second, one of the largest recyclers of yard and tree waste reported 29,670 fewer tons of yard
and tree wastes for 2008 when compared to 2007. This organics producer purchased a scale in
March of 2008. Prior to 2008, they were using volume to weight conversions to report their
tonnage. In reviewing their volume to weight conversion factors after the scale was utilized, they
realized that they significantly overestimated the amount of tonnage in 2007. This recycler also
ground large amounts of pallets in 2007. In 2008 the tonnage they reported for ground pallets
was substantially reduced partly due to their volume to weight conversion factor and partly due to
accepting less material.

Third, according to the large tree service and mulching companies that DSM surveyed, Delaware
experienced some severe storms in 2007 resulting in significant tree damage that it did not
experience in 2008.

Paper Recycling

DSM expected that the downturn in the economy would significantly reduce paper recycling
(especially OCC and office paper). While there was a small reduction when compared to 2007, it
was made up to some extent by better reporting of materials by large generators, especially large
retailers, which appear to have more of a corporate commitment to report accurate recycling data
on a state-by-state basis.

Packaging Waste
Recycling of packaging wastes are down by roughly 5,300 tons (rounded). This reflects

significantly lower pallet recycling which may be due to the downturn in the economy. It is partially
offset by the increase in mixed recycling reported by Wilmington.

Figure 1, below illustrates the breakdown of MSW materials recovery, by material type, for
Delaware for 2008, exclusive of DSWA recycling activity.



Figure 1: Materials Recovery by General Material Category
Included in EPA Definition of MSW Recycling
(State of Delaware, CY 2008)




Residential vs. Commercial Recycling Activity

As discussed above, DSM was also asked to estimate the percentage of each material recycled
and classified as MSW that was from a residential as opposed to a commercial source. These
allocations are shown in Table 3. In some cases, the source of the material was clear, however
in other cases DSM was required to make our best professional judgment as to the source of the
material. Since EPA does not attempt to quantify residential and commercial recycling separately,
generally acceptable guidelines for allocation of materials recycling to the residential and
commercial sector are not available. It should be noted when reading Table 3 that while
significant amounts of newspaper, corrugated and mixed paper are generated by residential
sources, these quantities are being reported to the M&M Subcommittee separately by DSWA,
and the Wilmington single stream paper is reported under “packaging” as a separate category
called “mixed recyclables” in Table 3.



Table 3: Estimate of Residential vs. Commercial MSW Recycling Activity (CY 2008),
Exclusive of DSWA Materials

Residential Commercial Total MSW

Material Category (tons) (tons) (tons)
Paper
Corrugated (OCC) 0 67,191 67,191
Newspaper (ONP) 0 3,735 3,735
Sorted Office Paper 0 5,496 5,496
Mixed Paper (1) 0 10,509 10,509
Packaging
Glass 0 23 23
Shrink Wrap 0 1,983 1,983
Plastic Containers 0 23 23
Aluminum Cans 0 49 49
Pallets 0 4,465 4,465
Mixed Recyclables (2) 7,044 0 7,044
Metals
White Goods 22,485 0 22,485
Green Waste
Leaf and Yard Waste (3) 56,229 4,757 60,986
Trees and Branches (4) 49,110 6,138 55,248
Clean Wood 0 0 0
Vehicle Waste (5)
Tires 7,052 1,763 8,815
Lead Acid Batteries 1,992 398 2,390
Qil Filters 321 64 385
Special Wastes
Textiles (6) 3,305 0 3,305
Electronics 0 295 295
Florescent Bulbs 0 34 34
Carpet 0 15 15
Ag and Food Wastes
Fats, Oil, Grease 0 8,393 8,393
Food Waste 0 5,650 5,650

Totals: 147,500 121,000 269,000

Table 3 Notes:

(Numbers may not add due to rounding)

(1) Includes some print overruns.

(2) Single stream material from Wilmington curbside recycling program.

(3) Leaf and Yard waste allocations were made using the same percentage from CY 2006 report.
(4) Tree waste allocations were made using the same percentage from CY 2006 report.

(5) Reported source of tires was 80% cars by one major tire recycler. Reported source of oil and
oil filters is unknown. DSM assumed 80% of vehicle wastes recycled originated from households,
and the balance from commercial vehicles.

(6) Documented source of textiles is unknown, however DSM assumes most textiles came from
residential sources. Also textiles reused are excluded under EPA but included here since reuse
versus recycling cannot be determined.



Appendix A

SCOPE OF MATERIALS AND ACTIVITIES
INCLUDED IN THE STANDARD MSW RECYCLING RATE
SOURCE: EPA, 1996



TABLE A.

HATERIAL'

Foeod Zcraps

Glass Containers

Batterias

Tin/ St Cars
and Ocher
Ferrows Matals
Aluminum Cares
ard Crideer

M onfer s Matals

Faper

Mastic

Textiles

Tires

oz

Yard Trimmings

Crthemr

WHAT 15 H5W

Lineaten food and food prepamtion wastes from
residences and commercial esmblshments
{re.'ta.umnl:,sl.p-errnlrhet:, and producs :ta.nd:::l.
institutional sources (school cafeterias), and industrial
sources (emphayes lunchrooms)

Containers; packaging; and gass found in appliances,
furmitars, and consumer alectronics.

Batteries from awomebies, trucks, and motorceces.

Tin-coated steal cans; strapping: and ferrous metals
from applances [refrigerators ), consumer slsctronics,
ard furniture

Aluminum cans nonfemows metaks from appliances,
furnibure, and consumer aectronics; and other
alurninurm iteres {i:vil ard §ds from bimetal un:::l.

Ol comugated contairers. old magazines; old
rewspapers; office papers; telephore directorias and
other paper products including bioods, thind-class
mail, commercial printing, paper towels, and paper
phtes and cups.

Contairers; packaging; bags and wmaps and plastics
fourd in appliances, fumiture, and sporting and
recreational squipment.

Fikeer fram apparel, fumiture, linens (shests and
toweds), carp-cui and rugs, and footeear,

Tires from automobiles and trucks.
Pallets; crates; barrads; and wood found in furnitare
ard consumer =lsctronicos.

Grazs, legees, brush and branches, ard tres :b.lmp:.5

Haousehold hazardous waste (H H'J"f':]'l". oil filbers,
fluorescent I:IJI:-E-". mattressas, and consumesEr
alectmonics.

SCOPE OF HATERIALS INCLUDED IN THE STANDARD H5W RECYCLING RATE

WHAT I5 HOT MW *

Food processing wasts from agricutbural and
industrial operations.

Ghss from transportation squipent
{automobiles) and construction and
demaltion (C&D) debris faindows).

Battzries from aircraft, military wehicles,
boarts, ard hegsy-duty trucks and trachors.

Ferrous retals from CED debriz and
rarsportation squprrent.

Menfzrmous metals from rdustrial
applications and CED debris {alumirum

siding, wiring, and piping}
Faper manufactoring waste (mill braks) and
comeerting scrap not recosered for rececling

Mastics from transportation equipment.

T tibe waste generated during manufactoring
processes (mill scrap) and C&D projects.

Tires from mtq:-n:_rﬂe:", buses, and by
farm ard corstruction equipment.

Wzod from CED debris (lumber and tree
stumpsT) and industrial process wasts
{shasings and sawdust).

fard trirmmings from C&D debris

Abaterent debris, agricultural wasts,
combuston ash, C8D debris, ndustrial
process waste, medical waste, mining waste,
runidpal s=vage and industrial dudges,
natural disaster debris®, used motor oil, oil
ard gas waste, and preconsumer wasie




TABLE A. HNOTES

1 Comnposite materials are categonzed according to their main constituert;
hicwwever. thay can be designated as a separate catagory under Cther
MW if they cannot be otherwise categorizad.

IThese wastes are nat considered MW due to one or mare of the follcw-
ing reasons: (1) they are ot defined as MW in ERA's Chorocerization of
Municipal Solid Waste in the Unleed Stares, (2) they have not besn historkal-
by handled ard disposad of as MSW, (3] they are regulated as hazardous
waste, and,/or (4) they were gererated by a praconsumer source. Thess
rian-MSW wastas are referred to as Other Solid Waste in this guide and
on the survey forms and workshaets.

3 Carpets are categorzed as Textiles when discarded in MSW and are
Ircludad in the rate caloulation. When carpsts are discarded in CED
debris, thay are not considered MO and are excuded from the rate
calculation.

* Tires from motorgecles are not defined as MSW bacauss thay historicalle
have not been characterized as MSW in ERA"s Characeravon of
Municipal Solid Waste in the Unled Stares

Tree stumps are categorized as Yard Trimmings when discardad in MW
and are included in the rate calculation. When tres stumps are discardad
In C&D debris, they are not considered MYV and are excluded from the
rate caloulation.

EHHW Includes paints, stairs, varnishes, solhents, pestcdes, and other
rmaterials or products containing wodatile chernicals that catch fire, react.
ecplode under certain circurrstances, or that are corrosive or ta,
Sp=dific @carmples include cllbasad paint, antifreezs, household clearsers,
and bug sprays. Used motor oil is escluded.

T Aucrescent tubes are categorized as Other MW when found In MEW

and are included in the rate calculation. When fluarescent tub=s are dis-
carded In CED debris, thay are not conskderad MSW and are escluded

from the rate caloulation.

¥ Matural disasters include sarthquakes. floods, hurricanes, and tornados.
Heawy storms are not conskdered natural disasters.



TABLE B.

SCOPE OF ACTIVITIES INCLUDED IN THE STANDARD MSW RECYCLING RATE

RECYCLAELE WHAT COUNTS

HATEMAL

Food Scraps

Ghas

Laad-Ack

Matals

Fapar

Platic

L H

Tiras

Wond

Tard
THmmings

AS RECYCLING

Composting of food scrps from grocery stores, restaurants,
cafebarias, Mnchrooms, and private reskdances, and e uma of
Foeoed mraps b0 fesd farm animaks.

Racyding of container and padaging fass beveraga and food
conkanar), and moyding of gass found in furmir,
appllances, and consumer skedronkcs Into ney glss produds
such a5 containers, packaging, consruction materals
{aggregate’, or fberghs (nakadon).

Racyding of kad-add batsries found In 2ars, trudes, or
motorcesies Inbo new pletic and kad products.

Racyding of alumirem and £in/sbeel @ns, and receding of
martals found Inapplances and padkagng Inko nay matal
produds.

Racyding of papsr producs (ol newspapsrs and office
papers) Into ney papsr products (tsus, paperboard,
hdromuich, animal bedding, or nsuladon materiisy

Racyaing of pleflc products {oontainers, bags, and wraps)y, and

racycing of plastic Trom famkure and consumer @k dronics
inbo naw plastic products {Aber 1l and plast lumiber).

Racyoing of tedtbss o wipar rgs, and recyding of apparsl
and carpst fibar? Inko ey produds such as Inen paper or
carpst padding.

Rading of automabls and frudt tres Into new products
concaining rubber (trash cane, sioriga containers, and
nubberized wphalty, and wa of whols tires for plaground and
raef oomsiruction

Racydling of wood products (palats and crates) ke mukch,
oompaost, oF dmilar e

CATsie racyaing of grass, keavas, brush or brandes?, and tree
5=:|.|11:|:" neo compoat, makdh, or similar wes and
bndspraading of kanves”,

Howesshold hazardous waels [Hl—ﬂ'ﬂ]‘, ol PHErs, Auonasoent
tubas’, matreses, drout Boands, and consumer akecronicst,

WHAT DOES NOT COUNT
AS RECYCLING'

Backyard {onsks) compoeting of food oraps, and the wa of
#2od kams For buman comsumption (food banks).

Recyding of glass fund In trareportation equipmant and
coreiruchon and demoktion {T&LY debris, regecing of
precoreumenr ghes or glass from Industrial processes, and
rauss of refllabk plass botiles.

Rucyding of kad-add batteriss used In largs eoquipmant,
aircran, miktary vahidss, boats, haavy-duty trucs and
tractors, and Industrial applications.

Rausa of metal containers, padaging, fumiure, oF consumer
skctronks, and rageding of metak Tound Intrareporadon
aquipmant jautsbodies) and CED dabris,

Riusa of papsr products, recpding of praconsumer or
marafaturing wasta (trmmings, mill broks, print ovarrons,
and ovartsue pubkoadons), and combustion of paper for
SNEEyY MOvary

Reusa of plastic produds (storage contalners and sportng
suipment), receding of praconsumer plastc wasta or
industrial procass wams, and combustion of plastics for
SNETEY MOHary.

Raeusa of apparsl.

Reecpding of tires from mctorcycks, busss, and heavy farm
and coretnicion equipment, retresding of tires, and
combustion of ire chips for snergy recovarny.

Rapalrand rausa of palsts, combustion of wood For anargy
racorany, rageding of ndusirial process wasta {wood shavings
or sawdust), and regeding of wood from CED dabrk.

Fulching of m=e stumpes* from CED debris, badgrard [onsks)

compoating, gresgcing, bndpreading of kaves®, and
combustion of yard rimmings f2r Gnangy oy

Ragycling of usad oil, CAD debris (asphalt, concrata, and
natursl diastar dabiis), ransportation aquipmeank
{mubobodias), munkipal sevags shidgs, and agiounl,
industrial, mining, and food procasting wasts,



TABLE B. NOTES

1 These activitles are not conskdered recyeling due to one or mare of the
fllowing reasons: (1) they are not defined as regecling in ERAs
Charecterizmion of Munlcal Solld Wase in the Lnited States, (2) they
invchve the regeeling of materials that are not part of MSW, (3) thay
Irwchea reuse or source reduction. ard/or (4) they Involve the recyading
of preconsumer waste.

2Carpeting & categorzed as Textiles when dscarded in MEW and is
includad in the rate caloulation. When carpsts are discarded in CED
debris, thay are excluded from the rate caloulaton.

®Includes woody matarial such as branches, brush, and wholks trees such as
Christrnas tress.

*Trae stumps are categorized as Yard Trimmings when discardad In MSW
and are included in the rate caloulation. When tres stumnps are discardad
In CED debris, they are escluded from the rate calculation.

5 Landspreading of lesves counts as receeling if the manner of the
application allows timely biodegradation of the organic plant matarial.
Landspreading of leaves doss not count as recycling If the manner of the
application praciudes the timely blodegradation of the arganic plant
rraterial.

SHHW ircludas paints, stains, varnishes, solvents, pesticdes, antireezs
products, ard other matsrials or products contalning watile chernlcals
that catch fire, react. ecplode under certain cirourmstances, or that are
corrosie of toedc. Specific eamples include oll-basad paint. antifresze,
househald cleansers, and bug sprays. Used motor oll is ecluded.

T Aucrescent tubes are categorized as Other MW when discarded in
M5 and are Included in the rate calculation. When fluorescant tubss
are discarded in CBD debris, they are exluded from the rate cakculation.

® Composite materlals are categorized according to their maln constituent;
hiwvever, they can be desgnated as a separate category under Other (f
thay cannot be otherwise catagorized.



This page left intentionally blank



Appendix B

DSM SURVEY FORM



Dg‘_\‘[ ENVIRONMENTAL
LY -

Delaware Commercial and Industrial Recycling Survey

ANNUAL REPORTING FORM CALENDAR YEAR 2008
Confidential — No company-specific data will be released

Thank you for completing this survey. If you have any questions about this form or the annual Delaware
recycling report, please call the third party consulting firm, DSM Environmental, at (802) 674-2840,
or the Recycling Public Advisory Council, BJ Vinton, Chair: (302) 777-1832.

Company Information

Company Subsidiary of

Mailing Address

Contact Name

City State Zip Title
Physical Address Phone
[J same as mailing Cell
City State Zip Email
Company Type [ Broker I Banking/Financial 1 Wood/Composting
[J Retailer [J Manufacturer ] Biosolids Management
J Recycling Industry [J Aggregate/Construction LI Agriculture

Materials Recycled (between January 1 and December 31, 2008)

Annual Tons Please list (as available) the company or location Appro;ﬁp;ract?:t (f)rfonr;aterial
Material 1 Recycled 2007 where you send the material for Al ofg gNew Castle
i i 2
Recycling, Processing or End Use Delaware County
% %
% %
% %
% %
% %
% %

1. Please be specific as to material type: corrugated cardboard (OCC); office paper for shredding; mixed paper; old newspaper; shrink wrap; plastic
containers; mixed/other plastics; aluminum cans; steel cans; glass; scrap metal [aluminum; white goods/appliances; nonferrous; ferrous]; food waste; fats, oils,
grease; yard waste; tree waste; clean wood; pallets; textiles; poultry wastes; poultry sludges; biosolids; food processing waste; bottom and fly ash; rubber;
electronics; fluorescent bulbs; household batteries; carpet; asphalt; concrete and brick; soils; waste oil; oil filters; lead acid batteries; tires.

2. This information is important so that DSM does not double count material that is handled by another recycler that participates in our survey. If you broker
direct to an end user outside of DE, and you would prefer not to list them, just list "End-User outside of DE."

Non-Disclosure

The information provided is confidential
OYes [No

DSM Environmental Services, Inc. (DSM) will hold confidential any information and data provided to us which you specify as confidential, as part of the
Delaware Statewide Commercial and Industrial Recycling Annual Report that DSM is conducting for the Delaware Recycling Public Advisory Council (RPAC).
The purpose of the study is to develop reasonable and professional estimates of the quantity of material recovered for recycling from non-residential activities
located in Delaware, and to ensure no double counting of material occurs. Data provided to DSM will be aggregated with all other material quantities reported
to develop a single, annual quantity (in tons) of material recycled for each material type. DSM agrees not to release, divulge or report any individual data or
information reported to any party, including RPAC, and will maintain complete confidentiality with the data using it only for aggregate material reporting.
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