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Executive Summary

Background, Purpose and Scope

The State of Vermont, Department of Environmental Conservation (VT DE@)ssioned a waste
composition study of municipal solid waste (MSW) generated within the State of Vermont. The primary
purpose of the Statevide Waste Composition Study (Study) was to estimate the composition of MSW
and Construction and Demolition waste [@Rfrom residential and Industrial/Commercial/Institutional
(ICI) sectors delivered to Vermont transfer stations. The resultant data will help guide VT DEC as it
embarks on an effort to implement Act 148.

The Association of Post Consumer Plastics Resy@@R) also contributed funds for the study in an
effort to gain a better understanding of the types of plastics being disposed in the waste stream.

This Study was carried out by DSM Environmental Services (DSM) and MidAtlantic Solid Waste
ConsultantsjISW Consultants). The roles of each firm are summarized below.

MSW and C&D sampling was carried out over the course of two seasons (Auget, ZD12 and

November 12 16, 2012), with waste sampling activities occurring at four permitted solid wasilities
OK2aSy o6& +¢ 59/ & NBLINBaSyidlFdiAdS 2F £SN¥z2yiQa
to avoid high yard waste generation seasons which could distort the relative magnitude of the various
materials sorted.

Sorting in August occled at the AHCycle (Williston, Casella) and Highgate (Casella) transfer stations.
Sorting in November occurred at the Triple T transfer station (Brattleboro) and the Sunderland (Casella)
transfer station. MSW was sorted into 55 primary categories, wibtjs sorted into a total of 46 sub

sort categories. C&D wastes were visually divided into 8 major categories and-d@tegbries.

Because of the limited budget for this study, sample data by season and for individual sites are not
statistically validand are therefore not presented in this report. Instead, aggregate, siéde
residential and ICI waste composition is presented, assuming that the four facilities where sorting
occurred are representative of the State as a whole.

Data are presented as percentage of the total material sampled, and on an assumed-gtiate
tonnage basis. While data on the amount of veagenerated in Vermordre not maintained by
generator type, a reasonable assumption has been made that 60 percent of AeddBSeratedn
Vermont is residential and 40 percent is ICI waste, with the material percentages applied to these
tonnages to estimate total tons of residential and ICI waste by material‘type.

'The Project Team has conducted analyses of the split between residential and ICl waste delivered to facilities in
Delaware ad Connecticut as part of those statéide waste characterization studies. DSM has also worked with

the Chittenden Solid Waste Management District to allocate tonnage generated in Chittenden County. In all three
cases residential waste represented roughygercent of the total MSW and ICI waste 45 percent. However,
because of the rural nature of much of VT, and because of the large amount of economic activity on the New
Hampshire side of the Connecticut River, it has been assumed that residential wastsergp 60 percent and ICI
waste 40 percent of the total MSW delivered to transfer stations in Vermont. Note that varying the assumption by
10 percent would make very little difference to the total tonnage estimates in most cases because of the
similarities in the composition of the sampled residential and ICI waste.
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Results Residential MSW Composition

Figures ES 1 and 2 summarize th&dential MSW composition by percent and by estimated total

tonnage (413,517 tong. 2013. Note that while the waste composition study was conducted in 2012

final data on waste generatidmasonly been compilecby VT DE@rough 2011. Therefore the tonga

data are reported as 2011 tonnages, even though the composition study was carried out in 2012. There
is no reason to believe that there would be significant differences between 2011 and 2012.

FIGURE EB FIGURE EB
COMPOSITION OF VERMONT RBSIDAL MSW  ESTIMATED 2011 DISPOSAL OF RESIDENTIAL
(Percentage, By Weight) MSW BY MATERIAL TYPE (In Tons)
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FIGURE EB FIGJRE ES8:
COMPOSITION OF VERMONT ICI WASTE ESTIMATED 2011 DISPOSAL OF ICI WASTE
(Percentage, By Weight) BY MATERIAL TYPE (In Tons)
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Results- Plastic SukSort

Plastic wastes were sorted into 46 categories. The following pie charts summarize thebgsakmn

type and by material type for residential and for ICI wastes. It should be noted that whenever a plastic

material could not be identified by either the resin code (because there was no resin code) or by use of

the Delta NU resin meter the produg & O (G S 32 NRA 1 ThiRwab éspetially péegaleri HrNID &

large bulky plastic materia(gvhich are less likely to have a resin identification cdba) were black or

another dark color and therefore not readily identified by the resin meter.iti€S t N2 2SO0 ¢Sl YQ
LINEFSadaAz2ylf 2dzRAYSYyd GKIFG F AAIYATFAOFY G FY2dzyd 2
there was no definitive way to determine this in the field.

FIGURE ESB FIGURE EB
COMPOSITION OF RESIDENTIAL PLASTIC WASTEMPOSITION OF RESIDENTIAL PLASTIC
BY RESIN TYPE (Percentage, By Weight) WASTE BY PRODUCT TPeEéntage, By

Weight)
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FIGURE EB FIGURE EB
COMPOSITION OF ICI PLASTIC WASTE BY COMPOSITION OF ICI PLASTIC WASTE
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Results- Construction and Demolition Waste

While C&D wastes were disposed as MSW, some portion of the waste delivered to Vermont transfer
stations is categorized by at the scale house as C&D waste, as opponeatt solid waste. Truck loads

of C&D waste were visually sampled to estimate the composition of this material, and the results are
summarized below.

Figures ES and EQ.0 below present the total composition of C&D waste (Figur®)E&d then the
composition of the material classified as C&D debris (FiguiES

FIGURE E5

Composition of C&D Waste, By Major
Material Type (By Weight)
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Introduction

Background, Purpose and Scope

The State of Vermonbeparment of Environmental Conservation (VT DE@rmissioned avaste
compositionstudy of municipal solid waste (MSW) generatgthin the State of VermontThe primary
purpose of the tte-wide Waste CompositioStudy (Study) was to estimate the compositioiM8W
and Construction and Demolition waste [@gfrom residential anthdustrial/Commercial/Institutional
(ICI) sectorsdelivered to Vermontransfer stations The resultant data will help guidélr DE@s it
embarks on an effort to implement Act 148

The Association of Post Consumer Plastics Resy@PR) also contributed funds for the study in an
effort to gain a better understanding of the types of plastics being disposed in the waste stream.

This Study was carried ooy DSM Environmatal Service¢$DSM)and MidAtlantic Solid Waste
ConsultantsNjISW Consultants). The roles of each firm are summarized below.

DSM Environmental Services, Ireoordinated the Project Team in all activities and had primary
responsibility for:
1 Project Management
Logistics
Sample Site Selection
Plastic Sulsorting
Visual C&D sampling
Problem Resolution
Preparation of the Draft and Final Report

= =4 =4 4 -4 4

MSW Consultantsvas responsible for:

wW

9 Field Supervision

1 Onsite Logistics

1 MSWSampling and Sorting
1 Sort Crew Training

1 Sorting QA/QC

1 Compilation of Sorting Data
9 Statistical Anaisis

1 Report Tables Preparation
1 Report Review

MSW and C&D samplingas carried out over the course of twoas®ns (August 2024, 2012 and

November 12 16, 2013, with waste samjihg activities occurring dour permitted solid waste transfer

stationsch2 8 Sy o6& ¢ 59/ I & NBLIND a.Softing it Aughist oc2ufredat3el 2 v i Q &
All-Cycle Williston, Casella) and Highgate (Casella) transfer stations. Sorting in November occurred at
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the Triple T transfer statio(Brattleboro)and the Sundednd (Casella) transfer stationhis final eport
presents the results of thetsdy.

Because of the limited budget for this study, sample data by season amtiieidual sites ar@ot
statistically validand are therefore not presented in this repdristead, ggregate, statevide
residential and ICI waste composition iegented,assuminghat the fourfacilities where sorting
occurred are representative of the State as a whole.

Data arepresented as a percentage of the total material samp[@dtaon the amountof waste

disposed at Vermont facilities are not maintained by generator type, and therefore there is no way to
accurately allocate the residential and ICI waste by total tbiasvever, because it is useful to not only
report materials by pearent, but to report materials by tonnage, an assumption has been made that 60
percent of the MSW delivered to transfer stations in Vermont is residential and 40 percent is IGl waste
with the material percentages applied to these tonnages to estimate tota of residential and ICI

waste by material typ@

’The Project Team has conducted analyses of the split between residential and ICl waste delivered to facilities in
Delaware and Connecticut as part of those staide waste characterizatiortiedies. DSM has also worked with

the Chittenden Solid Waste Management District to allocate tonnage generated in Chittenden County. In all three
cases residential waste represented roughly 55 percent of the total MSW and ICI waste 45 percent. However,
because of the rural nature of much of VT, and because of the large amount of economic activity on the New
Hampshire side of the Connecticut River, it has been assumed that residential waste represents 60 percent and IClI
waste 40 percent of the total MSW dedied to transfer stations in Vermont. Note that varying the assumption by

10 percent would make very little difference to the total tonnage estimates in most cases because of the
similarities in the composition of the sampled residential and ICI waste.
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Study Design

Site Coordination and Communication

LOGISTICS

The first taslof the Studywas to identify MSWransfer sites around Vermont thal)would be
representative of statevide waste composibn; and, (2)had suficient throughput to support
continuoussampling and sortinthroughout the day Ultimately four sitesvere selected to represent:
urban and rural populationgyeographic diversitygnd, areas with expected high recycling rates (due
primarily to parallel access to recycling and wastéectibn) and areas with the potential feawer
recycling rates. The four sites selected were:

9 All-Cycle Transfer Station in Williston owned and operated by Casella
9 Highgate Transfer Station in Highbg@wned and operated by Casella
9 Triple T Trucking Transfer Station in Brattleboro owned and operated by Triple T Tracking
1 Sunderland Transfer Station owned and operated by Casella
Beforethe field work commencedSMworked with the selectedacilities to collect facilityspecific
logistical information necessary to develop the sampling pldre féllowing information wasollected:
T ¢KS FLOAtAGEQy O2y il Ol AYyF2NNI(GA2Y
T ¢KS FTILOAfAGEQA RIga YR K2dz2NB 2F 2LISNI GAZ2Y

9 The vehicle traffic expected for ela sector(residential and ICHn each day of the week, and
the estimated peak time of day for each type of lpad

Location of the sorting area

Coordination between the scale house and the Field Supervistetermine the net weight of
each sampled vehig;

1 Facilityspecific health and safety procedures and emergency contact numéeds

T ¢KS FFrOAfAGEQa FoAfAGe (G2 LINPOARS |aaAradl yos
to ensure safe and accurate sampling and sorting.

TRAINING ANBUPERVISION

At the autset of both samplingeasoisthe Field Supervisor led a detailed training sessiothen
morning of the first day of the sorT.he trainingcovered all aspects of the safety and health
requirements, as well as sang and weighing predures. Traininocluded:

1 General facility overview;

1 Learning and reviewing the material categories and definitions;
1 Facilityspecific health and safety requirements;
1

Personal protective equipment (PPE) requirements;
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1 Waste handling techniques; and

1 Productivity strategies and daily sorting quotas.

Sampling Plan

DEFINITIONS OF WASHETORS
Sectors ofthe waste stream analyzed in the study welefined as follows:

1 Residentialg MSW generated in Vermont armtought to VIDEC permitted facilities by
comnercially or municipallpperated vehicles, in which 80 percamtmore of the waste is from
singlefamily and/or multifamily residential sourcetoads from transfer trailers entering the
facility were not sampled because the generator types could natdtermined.Several
residential samples were also obtained from the residential drop boxes at the Sunderland
Transfer Station to assure a steady supply of material to sort and because these boxes contained
primarily residential waste.

9 Institutional/Commerdal/Industrial (IC1)¢ MSW generated in Vermont artmfought to VIDEC
permitted facilities by commercially operated vehicles, tiak 80% or more of the waste was
from institutional, commercial, or industrial sourc@sis sector exclude@onstruction and
Demolition debris as well as Bulky Waste. Vehicles chosen for samplind @i sestor
included Compacted Drop Boxeshere the generator could be identifiemhd Packer Trucks
Commercial selhaulers using several other truck types were also accejpiditis category.

1 Unacceptable Loads Loads that contain less than 80% of either residential or ICI waste, and
loads originatig from outside of Vermont weremitted from the sampling. Howeven some
cases where the majority ¢bads entering a facilitwere mixed reg&dential and commercial and
it wasnot possibleto obtain a sufficient number of samples of residential or ICI loads from
trucks with over 80% of the desigied sector, a decision wamade by the Field Supervisor,
after discussions with theuck driver, to sample from the portion of tHead which the driver
indicated wagprimarily residential or ICI waste.

1 C&D Loads Loads that contaied 80 percenbr more of material generated from constrimh
and demolition activities in Vermont. Not&t- & G RNE gl a(0S¢ 2NJ odz 1 & 41 &
analyzed, even though they are often characterized as C&D waste by facilities in Verozals.
of C&D waste were visually sampled from both commerciabitdl and from contractors
delivering C&D waste in gps and trailers.

ALLOCATION CBAMPLES BSTE SECTORANDSEASON

The study design callddr handsorting 100 samples of residential and ICI waste, each weighing 200 to
250 pounds. The ovalt quota of 100 samples waslit evenly over two seasons.

As shown iTable 1 below,greater numbers of samples wea#located to the ICI waste sector. The
waste found in the ICI stream tends to be more variditden load to loadhan that found in the
resicential stream Higher variability means that additial samples of ICI waste are required to provide
precision levels comparable to the residential waste sector.
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TABLE 1

Estimated Allocation of Samples by Sector

Sector Number of Samples
Residential 40
ICI 60
Total 100

In addition to hand sorting of BW samples6loads of C&D waste wergsually characterized over the
course of the two seasons.h@ exact number of loads waependent on sufficient quantities of C&D
waste delivered to the facilities during the course of the MSW sampling at eadtyfand the ability to
safely survey the loads within the facility after theydhseen dumped.

Acquisition of Samples

MSWVEHICLE SELECTION

The Field Supervisattempted tofollow a systematic selection procedure to identify residential and ICI

waste velicles for sampling bgstablistinga sampling interval at each facilitfhe sampling interval

wasdetermined by dividing the total expected number of loads for each sector arriving at the facility on

the scheduled day based on questions asked of eaelgifity in the planning phase of the stuehby

the number of samples needed each day. The resulting number is the sampling frequency, which

determines whether every third vehicle, every sixth vehicle, or evefwabicle is selected for

sampling. Thigs G NI 6§ S3&8 A& NBTSNNBBKADHIISE #A8KEPIiry Il AGSNE

Vehicles entering the facility that rhénhe definition of then™ vehicle weresurveyed by the Field
Supervisoto determine if they were eligible for samplintn order fora vehicleto be eligible for
sampling, the load had ffit within the residential ofCl definitions If the load was selected for
sampling then the Field Supervismilecied data regarding the vehicle type and waste typad
identifying information fo use in obtainin@ net weight from eackelectedvehiclefrom the scale
house.

Note that there werefive instances where the"hvehicle approacliior selecting a vehicle for sampling
wasmodified:

A On the day of sampling and sorting, if the numberoails expeted to arrive at the facility was
less than previously anticipatethe sampling frequency wasK 2 NIl Sy SR "whR Ot S¥Ss6 a
selection strateggalculated and followed:;

A If the " residential vehicle selected wésund to contain over 20% d€| wastethe next load
of residential wastén™ + 1) wadaken as a replacement;

A If the A" commercial vehicle selected wmind to containover 20% residential wastéhe next
load (H" + 1)of ICI wastavastaken as a replacement
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A If the sort crav had completed sorting of all available stored sampleswaasset up and ready
for the next sort the Field Supervisavas allowed tdake the next available residential or ICI
load in place of the fivehicleif necessary to keep the sort crew busyd

A In the event that the waste wasot from Vermont.

The Field Supervisor obt&id and recorad the following information on thé/ehicle Selection Forior
each vehicle that was selectéar sampling

I Waste sector, Residential or ICI
Vehicle type-Commctor, Transfer Vehicle, Packer TraclOther Type;
Date and Time of Day

1
1
9 Truck Identificatiorinformation (Hauler Licenser PlateNumbe; and,

1 Net weight of the load (obtained from the scale house using the truck identification
information).

The CrewChiefthenrecordedthe date and time, sample nuneb, andfacility location, andhoted on the
Field Date&Sheetany unusual circumstances associated with the load or the sample.

C&D VEHICLE SELE@®TIO

The selection of C&Dads for visual surveying was matbjected to the same degree of rigorousness as
the MSW samplselection. This is because it wast clear how nich C&Dwastewould be receivel at
each host facility; andhe data collection teancommitted to conducting the visual C&D analysis was
not devoting 100% of the time to monitoring drcapturing C&D loads as they were also conducting the
plastic suksorting. C&D loads were therefotaken as they arrivey within the constraints established

by the Facility Manager, and recorded on tB&D Visuaburvey Form

MSWSAMPLE SELECTION

In most cases, one sample of waste wakectedrom eachloadd  a SR 2y a8aGSYFGAO &3aN
perimeter of the load.For example, if the tipped lodd viewed from the top as a clock face with 12:00

being the pariof the load closest to the front of thtruck, the first sample of the day would taken

FTNRY o foo@éd byt next sample ofthedayat 2 QOKS3 @1 B 2Q0ft 201 YR MH
folowedbymZ nX T3 | y R-ombolloging @ fai@ saipld sgléttiod ocess from the

dumped loads is designed to minimaeO K S NNE LJA O A Yy Beteasy togéalti dbd/oisért: ¢ 2 dzf R
However, the Field Supervisor was allowed to deviate from the sample selection process in the event

that the load was dmped immediately adjacent to another load or the main waste pile making it

impossible to take the sample from the prescribed location. In that case the sample was taken from the

first area potentially available for sampling.

Once the area of the load wadentified for samplingthe facilityloader operatoiwould grab a sample

of the waste using a skid steer loader or front loader. The Field Supervisor would then pull waste out of
the bucket and place it in garbage cans, weighing the waste until a sarejgking roughly 225 pounds
was obtained. Each sample was thabeled byts identifying number using reusable white boards and
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set aside until it was ready to be sortell.material larger than a garbage can was part of the sample, it
was separately ladded and placed ext to the garbage carthat made up that sample

C&D SAMPLE SELECTION

In the case of C&D loads tketire loadwas visually surveyedly a trained professiondlased on
estimates of the volume of each material type.

The professional fitsobserved thdoadbeing tipped, in order to note materi@)that mightbe covered
from view. Then observations were made from all angles to attempt to summarize cadgmorieof
C&D waste. Finally, the detailed C&D waste characterization formamgaleted with the professional
noting all types of waste present and estimating their approximate volume in the Mallimes were
later converted to weight using standard conversion factors developed from other waste
characterization studies in the UniteStates.

This procedure idescribed in more detail in theesults section.

Characterization of Samples

HAND SORTING PROCREEROR MSW

The photograph belowFigure ) presents thddealizedayout of the sorting table and bins into which
each targetednaterial wassorted.

FIGURE 1:0 & ' Yal
Layout of HaneSorting Table “& (il St i =
and Bins . iy

i g

Once the sample waacquired
and placed on the sorting table,
the material wassorted by had
into 55categoriegTable 2)
Plastic 26gallonbins with sealed
bottoms wereusedto contain
the separated components. The
sorting crew members typically / '—‘_‘Hf'—_""—‘_»“f"‘—'ﬁ—‘_’_'\r-““—\\""’—\f- F
specialize in groups of materialsjis ' | ‘ ‘ ‘

such as papers or plastjand '
assigned to those materials for
the day, or the duration of the
sort.

1\
\
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