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Executive summary

The DEQ Materials Management program works to redhe environmental and human health
impacts of the products and materials Oregoniadseraad use. It was formerly known as the
Solid Waste program. Materials Management:

» Performs foundational research and policy anabisait environmental impacts;
* Administers permits and complaint response folite&es managing solid waste;
e Provides direct services to residents and comnasiéind

» Conducts strategic collaborations with businedsea) governments, and others.

This report fulfills DEQ’s requirement to reportttee legislature about the statewide solid waste
plan (ORS 459A.015-020) and electronics recycl@&$% 459A.340).

The 2050 Vision and the Materials Life Cycle

The work of Materials Management is guided\bgterials
Management in Oregon: 2050 Vision and FrameworkMotion? The materials life cycle
This plan was approved by the Environmental Quality
Commission in 2012 after an extensive collaboratith

stakeholders. Resource g
Extraction .
MaterI.aI
The plan adopts a life cycle view of materials pnaducts. This Processing

recognizes that environmental impacts occur ngt anfend of 3
life,” when items are discarded or recycled, bubtighout a = &
cycle that includes resource extraction, produgctitstribution, j

and use. An estimated 65 percent of greenhousengasions
associated with Oregonians’ consumption of goodssanvices

occur before the point of purchase, while less thaercent DZ;;:,“:f,d
occur during disposalAny effort to reduce the impacts of Manufacture
materials must address the whole life cycle.

>

e

The2050 Visiorrecognizes that materials, environment, and
quality of life are linkedIt describes an Oregon of 2050 where Sotetmptat o ﬁ
producers make products sustainably, people livkamd and Retail

consume sustainably, and materials have the me&iluie

possible before and after discard.

Growth and change under new guidance and law

2015 and 2016 were years of growth and change &elidls Management, as it continued to
respond to the new direction in tB@50 Vision Achieving sustainable production and use of
materials in Oregon by 2050 is a significant endeaand theVisionlists four tasks as
foundations for that work. These are: securingasngble funding for Materials Management,
establishing goals, performing key research anldlimgi theVisioninto DEQ’s operations.

! This document is the state’s integrated solid aatdn, required by ORS 459A.020.
http://www.deq.state.or.us/lg/pubs/docs/sw/2050vidViaterialsManagementinOregon. pdf

2 Oregon Department of Environmental Quality, “Onegd2005-2014 Consumption-Based Greenhouse Gassimss’ March 1, 2016,
http://www.deq.state.or.us/lg/pubs/factsheets/Gh&iiory2014.pdf.

3 US EPA, “Sustainable Materials Management: ThedR&izead,” June 2009, https://www.epa.govi/sites/petidn/files/2015-09/documents/vision2.pdf.
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The 2015 legislature began building this foundatidgthn two bills: Solid waste trends in Oregon, 1992-2015

» Senate Bill 245 changed the structure of landfill tipping fees th AAA
primary source of Materials Management program ifusdT his fs’"”"""""" - =
provided adequate and stable funding, allowing Malte AAA“
Management to restore several priority servicesdogng the A
recession, and fund the highest priority projedéstified in the
2050 Vision

* SenateBill 263 updated the state’s Recycling Opportunity Act,
revising waste prevention and recovery goals, agdew waste recovered
prevention and recycling program elements for local
governments, and allowing outcome-based recoveey that 0-
support the2050 Vision 1995 2000 2005 2010 2015

A
AAAAAA

ES
'

A
AA

disposed

million tons

[S]
'

EQC adopted rules to implement SB 245 in early 24xid portions .- Waste generation and Oregon goals

of SB 263 in early 2017.

2009-2024 goal

Materials Management work in 2015-16 | TTTTTT T oo gomEm o m oo o mASEEE T

In 2015-16 Materials Management worked on two nii@ioks. First,
it continued positive work in end-of-life managerndfor example,

* In 2015 Oregon E-Cycles recycled more than 29,@@Dpdunds
of consumer electronics.

2050 goal

million tons

[¥)
'

» Staff administered disposal site permits, investidacomplaints,
and assisted local governments in fulfilling thguieements of o . . . . .
the Recycling Opportunity Act. 1995 2000 2003 2010 2015

« The 2015 Materials Recovery Surdegported on solid waste trends and goals. Thevezgo
rate (the portion of discards recycled or otherwgsmvered) was little changed from 2014.
However, the tonnage of materials disposed incthasedid waste generation (the total of
recovered and disposed tons).

* These data show that in 2015, Oregon moved away fOSB 263 goals for lowering waste
generation. To meet those goals, waste must beptey earlier in the materials life cycle.

The second track of activity responded to that naedvell as broader opportunities in
sustainable production. In 2015-16, Materials M&magnt initiated strategically chosen projects
across the materials life cycle. For example, MaleManagement:

* Awarded more than $2 million in grants to local gmuments and nonprofits, often for
projects focusing on preventing waste and encongagipair and reuse.

» Initiated key research on materials with high emwinental impacts, including designing a
study on the prevention of wasted food with Podi&tate University.

» Pursued initiatives with businesses to make pradwith lower environmental impacts, such
as working with concrete producers to reformulbtartmixes.

SB 245 and SB 263 have placed Materials Manageareatstrong footing to work toward the
2050 VisionIn the next two years, the results of this inmesit should become visible in
research reports, policy analyses, and servicect bovernments, businesses, and residents.

4 Oregon Department of Environmental Quality, “2@&gon Material Recovery and Waste Generation Réesrt,” November 2016,
http://www.deq.state.or.us/lg/pubs/docs/sw/2015MR®#EsReport.pdf.
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Purpose and legal context

This report informs the Oregon Legislature about the work of M&dvianagement Program of
the Oregon Department of Environmental Quality, with a focus on work in 2015 and 2016.

It fulfills DEQ’s requirement, in ORS 459A.015 and 459A.020 (2015), to report bigntaahe
Oregon Legislature about the status of Oregon’s Integrated Solid Wastg&faent Plan. It also
fulfills DEQ’s requirement, in ORS 459A.340 (2015), to report on operations oftatewide
system for collection, transportation and recycling of covered electiexices,” which is

known as Oregon E-Cycles.

Oregon Department of Environmental Quality 2013@Materials Management Program Information Update
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Introduction: changing focus under a
new vision

Oregon law (ORS 459A.020) requires the state te lsawvintegrated
solid waste plan. In 2012 the Environmental Qualipmmission
approved a major update to that pl&iaterials Management in
Oregon: 2050 Vision and Framework for Action.

The 2050 Vision and Framework for Actioeflects an extensive M ials M

collaboration among DEQ and many stakeholdersoritains a aterials dna g ement
new consensus about how materials impact the emaeat and :

why those impacts matter. In Oregon

i . 2050 Vision and Framework for Action
From Solid Waste to Materials Management

Historically, the environmental impacts of solidst@have been

pictured in terms of “discards” or “end-of-life”:ivat happens when Adopted by the
materials or products are disposed of, recycledfterwise Environmental Quality Commission
“recovered.” e December 6, 2012 o]

However, impacts also occur earlier in the “matsriée cycle,” as | =
materials are extracted, transformed into prodctd,used. 3

“It is now clear that the vast majority of enviroental impacts
result from decisions made in design, productiash an
consumption—not end-of-life management,”

states th050 Vision For example, DEQ estimates that 65 perce
of greenhouse gas emissions associated with Omagsni
consumption of goods and services occur beforgaire of The materials life cycle
purchase, while less than 1 percent occur durisgodial

Materials are central to those impacts. DEQ esémdiat 44

percent of the state’s consumption-based greenlgassemissions oo §,Mmﬂa|

are linked to the purchase of materials by consspmore than the Processing

emissions linked to direct purchases of electri¢iy percent), fuels

(20 percent), or services (23 percérthe way materials are =

produced, used, and managed influences air quaditier quality, &
&

and land quality alike — all the areas on which D&an agency
works. ' w

pisposal

Product
In response, DEQ and tR650 Visiorhave adopted a “materials Design and

management” approach, where environmental and hineaith Menufacture
impacts are addressed across the full life cyclaaterials, and
strategic choices are made to reduce the mosfisimi impacts.
To reflect this broader approach, DEQ’s Solid Wastggram Consumption oy ==

changed its name to Materials Management. ff;‘::g;"

5 Oregon Department of Environmental Quality, “Oneg2005-2014 Consumption-Based Greenhouse Gassomss’
http://www.deq.state.or.us/lg/pubs/factsheets/Ghéitory2014.pdf

€ Ibid.
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The Vision and a foundation for realizing it

The 2050 Visionprovides a prospect of Oregon in the year 206€2gonians live within the

limits of their sustainable share of the world’s natural resourcgésays."Materials and

products support human health, well-being and healthy, resilient environments and
communities—whether those goods are made in Oregon, used in Oregon, or both. Sustainable
use of resources allows all people to enjoy a prosperous, clean economy airdflitfds.”

Such a future is likely only with a strong basis of action today.Visienlists four tasks for
beginning work: securing sustainable funding for Materials Managenwehi establishing
goals, performing key research, and building\tisoninto DEQ’s operations.

The 2015 legislature began building that foundation with two bills:

» Senate Bill 245 changed the structure of landfill tipping fees, the primary sourceatéridls
Management program funding. This provided adequate and stable fundingngllowi
Materials Management to restore several priority servicéslloag the recession, and fund
the highest priority projects identified in tB850 Vision

* Senate Bill 263 updated the state’s Recycling Opportunity Act, revising waste piiene
and recovery goals, adding new waste prevention and recycling program elemkrazsl
governments, and allowing outcome-based recovery rates that sup@bth¥ision

On the strength of these bills, in 2015-16 Materials Management began tts gfgfsonnel,
expertise, and projects to place more emphasis on waste prevention afeldudllé materials
management. Personnel and projects are now spread across thegidgeriale:

* Foundational research projects provide data for understanding the impactsafiatsaand
identifying strategic prioritiesFor example, the Consumption-Based Emissions Inventory
analyzes the root drivers of greenhouse gas emissions, while tegalilgecovery Survey
and Waste Composition Study provide a detailed accounting of the waste stream-1%6 2015
DEQ also initiated key research on high-impact materials, for exaieplgning a major
study on the prevention of wasted food with Portland State University.

» Staff administer permits, inspections, and complaint response for Oregdd’'svaste
facilities, such as landfills, transfer stations, and composting operations.

» Staff provide direct services to residents and communities, and admailserconsumer-
oriented servicedzor example, DEQ supervises the collection of household hazardous waste
in certain counties, contracting for collection events where there doeaiservices. It also
administers Oregon’s product stewardship programs for collectatr@hics waste (“E-

Cycles”) and leftover architectural paint.

» Collaborations with communities, businesses, and academics extend DEQ’ssexquedtti
resources to reduce impactsor example, in 2015-16 DEQ awarded more than $2 million in
grants to local governments and nonprofits for projects across tedaisalife cycle, such as
reuse and repair programs. It collaborated with concrete producers omggettheci
environmental impacts of their products while taking advantage of matkegst in lower-
impact concrete. And it engaged researchers in a study of the impacts ofddoctgr

SB 245 and SB 263 have placed Materials Management on a strong footing to wodkttmva
2050 VisionIn the next two years, the results of this investment should become irisible
research reports, policy analyses, and improved services to local gemsnbusinesses, and
residents.

Oregon Department of Environmental Quality 2013@Materials Management Program Information Update
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Foundational research and policy

work

Consumption-based greenhouse gas
emissions inventory

Greenhouse gases are the main driver of globahtéimhange, a
process that threatens the welfare of human anduman species
alike” Greenhouse gasses are linked to rising sea lerglages in
the frequency of extreme weather events, the sppeladman and
agricultural disease vectors, and numerous othearta to human
health and quality of lifé.

In the Pacific Northwest, the impacts of climatacte are already
visible in changed patterns of precipitation anovamelt, creating
significant risks to agricultural production. Mednmile, rising sea
levels threaten coastal communities.

Past GHG emissions and Oregon goals
80 - ‘ '

‘@ — .
@] ’
in-boundar

§ . m
g 7 2) Z)Z_(}_g(_)a_/ based on i_n—_ln_)u_/u_/z;:\'_rl_ul_a ______
= 40-
2
w
8
S 20-
E 2050 goal based on in-boundary data

O -

1990 1995 2000 2005 2010 2015
year

Oregon law (ORS 468A.205 2015) recognizes thesartiazand has a goal of reducing
greenhouse gasses to 10 percent below 1990 lew@B20, and 75 percent below 1990 levels by

2050.

Efforts to reduce GHG emissions should be baseaslfantual understanding of how and where
Oregonians contribute to emissions. The consumyiites®d greenhouse gas emissions inventory
is a key part of that understanding, helping DEE€nhtdy promising opportunities for emissions

reduction.
Two accounting systems

Two methods have been used to account for thésstatessions.
Historically, Oregon inventoried its emissions gsonly the “in-
boundary” accounting, focusing on in-state emissiolos certain
emissions associated with imported electri&ityhe in-boundary
approach, while valuable, tells an incomplete stdrigow Oregon
contributes to emissions. Greenhouse gasses d@fasedglobal
problem. The materials and products that Oregoniaascontribute
significantly to emissions, but are often creatlsdwhere; the in-
boundary accounting does not reflect such emissions

Oregon's consumption-based GHG emissions
by economic category

Fuels

=]

10 20 30 40
Percent of 2014 greenhouse gas emissions

" Intergovernmental Panel on Climate Change, “Cln@tange 2014: Synthesis Report,” 2014, https:/hipow.ch/pdf/assessment-
report/ar5/syr/SYR_ARS5_FINAL_full_wcover.pdf; Bré® Scheffers et al., “The Broad Footprint of Clim&hange from Genes to Biomes to Peof8ejence354,

no. 6313 (November 11, 2016): aaf7671, doi:10.19@6éhce.aaf7671.

8 Anthony J. McMichael, “Globalization, Climate Chpn and Human HealthNew England Journal of Medicir868, no. 14 (April 4, 2013): 1335-43,
doi:10.1056/NEJMral1109341; Intergovernmental PaneClimate Change, “Climate Change 2014: SyntHesjsort.”

9 Jerry M. Melillo, Terese Richmond, and Gary W. ¥plClimate Change Impacts in the United State® Third National Climate Assessment,” 2014,
http://s3.amazonaws.com/nca2014/low/NCA3_Climater(gle_Impacts_in_the_United%20States_LowRes.pdfidadnl.

10 Oregon Department of Environmental Quality, “DE@® @uality Oregon Greenhouse Gas In-Boundary InwgnData,” accessed January 5, 2017,

https://www.oregon.gov/DEQ/AQ/Pages/Greenhouse{®amatory-Report.aspx.
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To account for such impacts, the DEQ has introdiacselcond 0 ; . —

. . regon's consumption-based GHG emissions
accounting system, the Consumption-Based Greenli@ase by materials life cycle stage
Emissions Inventory (CBEF. The CBEI estimates the greenhousg
gas emissions resulting from the real economiwitof
Oregonians, in particular the purchases of goodssarvices

(including energy) by Oregon households and govems) plus
inventory and capital formation by businesses. Tiihkides
emissions in other states and nations that Oregonat directly
regulate, but that Oregon governments, businesgesansumers

can influence through decisions involving purchgsind materials Disposal
selection and use.

. . . 0 20 40 60
The consumption-based inventory allows DEQ to estém Percent of 2014 greenhouse gas emissions

emissions by important category or industry. Famagle the 2014
update to the CBEI, published by Materials Managerime2016, showed that Oregon’s direct
consumption of materials contributed 44 perceralicdonsumption-based emissions — more than
the emissions resulting from direct consumptiofuefs (20 percent) and electricity (13 percent)
combined. Three major categories of consumptiotimmoa to represent close to half of all
consumption-based emissions: vehicles, appliamresadrily furnaces) and food.

Another key analysis showed the way emissionsegétastages in the materials life cycle. Less
than 1 percent of emissions were associated wsiodal, while 65 percent were associated with
pre-purchase activities, such as resource extraatid product manufacturing.

Such results are strategic information for DEQ atiers. They help Materials Management
prioritize its work. The CBEI's results supportr Example, the major project on the prevention
of wasted food Materials Management initiated ia@0The CBEI also informs the decisions and
work of many other public and private entities.

Updating the CBEI is a major effort, so DEQ planis dipdates every five years, with lesser
updates to the results in between. In 2016, DEQighdx the 2014 inventory. In 2017, DEQ will
estimate consumption-based emissions for 2015anfithl update to the inventory model.

Studies of recovery rates and waste composition

Though the2050 Visionemphasizes the need for Materials Managementdiess all stages of
the materials life cycle, the traditional work amdeof-life management must continue. End-of-
life statistics are an irreplaceable source ofrimi@tion about the materials ecosystem in Oregon,
and Materials Management devotes considerabletiatteto them.

There are two general destinations for materialseend of their useful livedisposal meaning
landfilling or incineration; andecovery meaning recycling, composting, incineration foeegy
returnl? or other ways of regaining resources from the rate

To give a reliable accounting of end-of-life prases and quantities in Oregon, Materials
Management needs to know the quantities of indalideaterials (for example, glass, paper,
metal, etc.) in each of those end-of-life streahimese are calculated with two different studies.

11 Oregon Department of Environmental Quality, “Cangtion-Based Greenhouse Gas Emissions Inventddyegon,” accessed January 5, 2017,
http://www.deq.state.or.us/lg/consumptionbasedghg.h

12 Materials burned for energy recovery are only tedras recovered if they have real fuel value &nd viable market exists to recycle the matesak
ORS459A.010.

Oregon Department of Environmental Quality 2013@Materials Management Program Information Update
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Material Recovery Survey

The Material Recovery Survey quantifies the weftindividual Materials recovered in Oregon in 2015
materials recycled or otherwise recovered. It glsantifies the
total weight disposed each year. It allows DEQrsveer essential
questions like “how much was put in landfills?” dimdw much of
Oregon’s waste is recycled?”

plastic

other

To collect this data, DEQ sends survey forms teallection

service providers and private recycling comparhes handle

materials for recycling, composting and energy vecpin Oregon.
These responses are combined with data gathemaddisposal glass
site reporting forms.

From this information Materials Management stafi calculate: Thousand tons
* The total tonnage of materials disposed, recovened, Per-capita disposal and recovery in 2015
generatedgenerationis simply the sum of disposal and by wasteshed, with recovery rates in %

recovery), for each wasteshed and for the statevemle.
Ibs disposed . Ibs recovered

» The recovery rate, defined as the proportion okgated

material which is recovered. Oregon Revised Stat&8A.010 Yeutll: r“% 4055
gives recovery rate goals for each wasteshed. Wasco - 34.1%
Wallowa - 224 %
The annual Material Recovery and Waste GenerataiasRreports on = e 294%
are available on the DEQ web sfte. Tillamook - M 527 %
" polk - ) 7%
Waste Composition Study OREGON TOTAL - 50.3 %
Morrow = 23.1%
The Waste Composition Study complements the Mat@eaovery | """ e (0.4%
Survey by filling in information about quantitie§iadividual Mk\:?l::(::: - e 58%
materials in the disposal stream. It helps DEQ @&nsuestions Linn- L - s
like “What materials dominate the disposal stregrftabw much Li‘f;i‘: ) iy
recyclable material is being thrown away?”; and Te¥hdisposed Lake- 124%
materials deserve greater focus in recovery efforts JoKsIea[::i:l;: “pep
Jefferson = 243 %
The Waste Composition Study is conducted at least every Jackson - 43.3%
. . . . . . Hood River - 355%
three biennia, with assistance of more than 50odisipsite Hlamieys 232%
operators throughout the state, as well as masieo$olid waste orant - h 2L8% 530
collection companies in the state. The last study eompleted in Douglas - [ ¥4%
2010; a new study is being conducted in 2016-2017. DCS‘?::;:;: S 2.7%
Crook = 20.5 %
DEQ provides additional waste composition sampéing analysis Coos - 22.7%
for local governments who have contributed fundsrftormation o A% 05%
beyond the basic design of the Waste CompositiodyStThese Bexitars r - 41.2%
governments currently mclg_de Marion, Lane, and Nifagton h 1050 = SR oo
Counties, Metro, and the cities of Portland, Betmrerand Eugene. Ibs per capita

13 Oregon Department of Environmental Quality, “2@®gon Material Recovery and Waste Generation RReesrt.”
http://www.deq.state.or.us/lg/pubs/docs/sw/2015MR®#EsReport.pdf
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Recovery rates and rule changes

Recovery rates have been a focus of solid wasteypahd
examination in Oregon. The Opportunity to Recyctd gets recovery
rate goals for wastesheds in the state. In re@arsyan average 23 of
the 35 individual wastesheds have met these goals.

Recovery rate calculations have been affectedgrpwasion of law
allowing individual wastesheds to claim “recovergdits” for waste
prevention, reuse and residential composting. Meastesheds
applied for credits as part of their annual Opputiuto Recycle
Report submitted to DEQ. (These credits are inaudehe recovery
rates on the chart on the previous page.) In 20#50regon
Legislature eliminated these credits from the datoon.

Components of Disposed Materials
in 2009-10 Waste Composition Study

paper
other inorganics

other organics

=
w

10
PercentWeight

In 2017 or 2018, DEQ will calculate an additioredternative set of
recovery rates for wastesheds. Under SB 263, OR&.8%2 now
requires DEQ to calculate a set of recovery rasseth on the energy
savings represented by recovery efforts. DEQ msy edlculate
alternative recovery rates based on reductionsgarthouse gas
emissions, or other environmental impacts. Thaigsrea of active
research and development.

Solid waste trends and their implications

For the state as a whole, solid waste trends hattéuk limitations of
an exclusive focus on end-of-life. The total toesavered climbed
slightly from 2014 to 2015, but the recoveage (the percentage of
waste recycled or otherwise recovered) was lititeenged from the

Solid waste trends observed by the
Material Recovery Survey

=)

previous year. Thwonnageof materials disposed increased from 20
to 2015, as did waste generation (the total ofvemd and disposed
tons).

Oregon actually movedwayfrom the new SB 263 goals for lowering
generation. Generation is significant becauserieseas a crude proxy
for overall material use. Materials that end umbadiscarded have to
be produced in the first place, and the produatiothese materials
has environmental impacts significantly greatenttiee impacts of
disposal.

The next Waste Composition Study report, due o@0it7, may shed
some light about the reasons for the recent inergmageneration.

AdA
generated , & A A
AAAA AAAAAA
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w4 Ak
5 At o
S A disposec
2
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" recovered
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g
;:; .................................. e g:;(i .
E
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Some of the increase may be due to increased bgitdinstruction

and demolition following the 2008 recession. Insexhoverall consumption associated with

economic recovery may also be a factor.

Regardless of the cause, there is little doubttthateet Oregon’s long-term waste generation
goals, waste must be reduced with changes earlteeimaterials life cycle.

Oregon Department of Environmental Quality
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Collaborations with communities and
businesses

Grants to local governments and nonprofits

Many Oregon communities have good ideas for activities q
projects that could reduce the environmental and human
health impacts of materials — but lack the time, expertise, d
money to execute them.

Some of those activities might meet specific local needs, s
as the creation of a solid waste plan. Others might provide
data and experience instructive to other communities — sug
as evaluating the effectiveness of “repair cafes.”

To respond to needs and encourage a diversity of projects
Materials Management offered grants in 2015 and 2016.

In the 2015 round of applications, grants were offered to lo

governments for the purposes of preventing, reusing and L e o =S,
recovering solid and household hazardous wastes; prepari A DEQ grant paid to repair this forklift in a Harge
solid waste and household hazardous waste (HHW) plans]  County recycling center. Photo: Rimrock Recycling.

constructing HHW facilities. Some nonprofits could apply
through a government sponsor. Over $584,000 was award

For the 2016 round of applications, grant eligibility was
expanded so that some nonprofits could apply directly. Fur
for HHW facility construction were not offered in 2016
because no local governments were at that time ready to
construct new facilities. Over $1.2 million was awarded, an
grant agreements with awardees will be finalized in 2017.

Grants were diverse in purpose and approach, and served
every county in the state. For example:

* Douglas County was awarded $37,000 to conduct a
feasibility study of expanded recycling services to Cour
residents with the intent of increasing recycling and

delaying closure of the Roseburg Landfill. A DEQ grant helped buy this foam plastic processing
machine for Tillamook County. Photo: David McCall.

¢ Tualatin School House Pantry was awarded $6,000 to
purchase a commercial freezer, allowing it to accept and rédistnmore nutritious frozen
foods recovered from grocers and food manufacturers.

* Metropolitan Contractor Improvement Partnership (MCIP), in collaboratitin@ity of
Roses Disposal, was awarded $117,293 to purchase equipment, supplies and fund start-up
expenses for a reclaimed lumber processing and distribution outlets Tritisnded to
expand the market for quality reused and reclaimed lumber by servingtaigesnd users
such as those in the construction, manufacturing and design industries.

In 2017-18, Materials Management intends to continue to offer locakgran
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Business initiatives

Business and the environment are closely connettezlway businesses design, produce, and
deliver products and services greatly influenceg tnvironmental impact. In many cases the
majority of a product’s environmental footprint cesnffrom design decisions (including material
choices) made long before it is ever deliveredeoeand customéf,

In addition, businesses cannot avoid the impactgadifal environmental change. “Rising
commodity prices, increasing global population)yt@n and the depletion of natural resources
all pose significant threats to businesses,” dag2@50 Vision and Framework For ActiotBut
with these challenges come new opportunities.”

The new Business Initiatives program of Materialsidgement addresses this situation. Its
purpose is to advance material management prirscipléhe business community, by developing
voluntary collaborations and partnerships with besgses and organizations.

In particular it searches out strategic opportesito help businesses reduce environmental
impacts along the whole life cycle of productsrenfi design, production, delivery, to use and
post-use -- while competing successfully in thekagnlace. This work may include creating and
distributing tools and resources for measuring ictgaconducting research, providing technical
support, building capacity by working with univeiss, and engaging in relevant national

dialogues.
Concrete and EPDs
One such opportunity is in the field of construstio
materials. Concrete is a ubiquitous product, aed th . -
production of one of its main components, cemead, & EPD “Nutrition” Label
high carbon footprint. Cement production in Oregon ‘
represents roughly 1 percent of all greenhouse gas Your Bullding Product
emissions in the statéand an estimated 4-7 percent of o
global emission& e —
The carbon and energy impacts of concrete mixesagn Pamary Encegy .. 124 E]E
widely based on the raw material formulations used. Ll e | S

. 0zone Depletion (kg CFC- 11 eq) LO0E08 | o mentof
Impacts can be reduced as much as 40 percent pyysim Ackdfcation Potential pra 1 69 v | e
choosing different raw materials. Concrete _prods;lmar Eutrophication Potential kg N-eq) 643608 | Gualty
Oregon have the knowledge and the materials tougsed Photo-Oxidant Creation Potential (kg 03eq) 0121
lower impact mixes at little or no increase in cost Your Product’s Ingredients: Listed Here
However, until recently, there were not standamiiways | Part of a flyer promoting DEQ's collaboration to wcrete
to measure and disclose the impacts of Concretesnix prOducerS. En\-/lronment.al .Pl'OdUCt D.e.C|arat|0nS (EPDE
which would allow buyers of concrete to make more for concrete mixes are S|m|Iar to nutrition fac@bls on
informed decisions about their purchases food. Both measure and disclose information to the

’ consumer.

That dynamic is starting to change, with the hélgreen
building certification programs such as LEED. Thpsmgrams are now providing “points” to

14 For example, production and transportation aceofort83 percent of the product footprint of andRé 6s.
http://images.apple.com/environment/pdf/productslipe/iPhone6és_PER_sept2016.pdf

15 Oregon Department of Environmental Quality, “OnegoGreenhouse Gas Emissions Through 2010: In-Bayn@onsumption-Based, and Expanded
Transportation Sector Inventories,” July 18, 2(it8ys://www.oregon.gov/deq/AQ/Documents/OregonGH@irtory07_17_13FINAL.pdf.

16 Emad Benhelal et al., “Global Strategies and Riatisrto Curb CO2 Emissions in Cement Industdgtirnal of Cleaner Productiofl (July 15, 2013): 14261,
doi:10.1016/j.jclepro.2012.10.049.
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products that measure and disclose their environmental impacts through paibdisctalled
Environmental Product Declarations (EPDs).

In 2015-16, DEQ began collaborating with the Oregon Concrete and Aggregatedpsoduc
Association to help concrete producers create verified EPDs. Thiba@ltion provides free
access to an online EPD tool to all concrete producers in Oregon, tdcumpport from DEQ,
and financial support for verification of the EPD.

Buyers of concrete now can choose higher-performing products with more confidence.
Meanwhile, concrete makers get practice applying a life-cycleamental analysis to their
products. The market availability of lower-carbon concrete mixes shoulde&saa
consequence.

In 2017, DEQ will work to expand the user base of the tool and provide techsisthiase to
expand adoption of EPDs.

Product environmental footprinting

“Product environmental footprinting” is the act of quantifying environmdntpacts (such as
greenhouse gas emissions, or water consumption) on a materialddifeasis for specific
products.

Footprinting analysis can have benefits for both environment and businessrémeental
terms, it may identify the most and least impactful parts of the lifie clfor the business, the
same kind of information may identify cost cutting opportunities, spur inrayair improve
market share. However, there are barriers to the business usepahtow, including cost, staff
time, and the difficulties of collecting data.

In 2014 DEQ collaborated with the Oregon Sustainability Board, the WashiDgtmartment of
Ecology, and an advisory group of business leaders and others to investigaiedhaf
promoting and supporting footprinting analyses. These partners reviewedlie of research it
had commissionééland advised on possible next steps.

Two current DEQ projects emerged from this work:

Food product footprintingAs a broad category of materials, foods are highly impactful to the
environment. Many food producers and purchasers are interested in reducingrtrereamtal
impacts of foods, and there are hundreds of ideas of how to do this, but vergrartigse ideas
ranked or evaluated for their relative environmental benefit. Sigithere are hundreds of
academic studies of the life cycle environmental impacts of food$ewudf these have made
their way out of the scientific journals and into the world of businesseTit@ gap between the
world of scientific research and the needs of area businesses.

DEQ'’s food product environmental footprinting study will test the ofdaridging this gap. The
objective of this research is to review and summarize existingtliter regarding the
environmental impacts of a selection of specific foods, some produced ie erhalpart in
Oregon, and some not produced here but consumed in significant quantitiesnchsise i
tomatoes, wine, pork, fish from freshwater aquaculture, beer, coffee, argfiaiit and juices.
Each food will be evaluated on a generic basis, without reference tadumaitirands. The end

17 Quantis USA, “Evaluation of Actions to Support 8uot Environmental Footprinting in the Pacific Nasest: Findings and Recommendations from Research,
Surveys, and Interviews of Business Leaders,” Déegrhi2, 2014, https://www.oregon.gov/deq/LQ/DocutséSWdocs/QuantisPEFResearchReport.pdf.

18 |bid.
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products of the research will be accessible summaries of the ldemydgronmental impacts of
each food, usable by anyone in the food business.

In addition, DEQ is evaluating two issues that cut across multiple tfgesds: the relative
importance (or lack thereof) of transportation in the larger liféecytfoods, and potential trade-
offs between increased packaging and reduced food waste. These topickosereafter a
broader literature scan and consultation with food producers and purdhaSesgon.

DEQ commissioned this research in 2016 and shared with stakeholderpioitéypes of
literature summaries for two foods. In 2017, DEQ plans to publish and seek otsnamall
other draft summaries, review and finalize all summaries, and sharsvitiremterested
businesses.

Business footprinting case studies

DEQ is also working with the Washington Department of Ecology to study instautse
companies have used footprinting to assess the life cycle impactividual products. These
examples should provide realistic perspective on the business motivatiomslertaking
footprinting, the obstacles encountered, the outcomes of the work, and tms liessned. DEQ
will publish the results of this study in an accessible “case sfiotyiat in 2017, and use the case
studies as a tool for further engaging businesses in voluntary imiativ
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Sustainable production and
consumption

Preventing the wasting of food

Food is a significant material in terms of environmental impacts, and aratedi 25 to 40
percent of all food produced or imported for consumption in the United Statesisagert?
Both Oregon’2050 Visionand the Oregon Global Warming Commissidnt&rim Roadmap to
202(° identify wasted food prevention as a priority for Oregon because of tHairuein
environmental burdens of food production, distribution, refrigeration, prepayatnd final
disposal.

Efforts in the state to date have mainly focused on the environmerdaisusf the last step on
the list — final disposal — by diverting wasted food from landfills throughpostmg or anaerobic
digestion. While diversion does reduce the greenhouse gases generatstebyfowa in

landfills, an emphasis on end-of-life management cannot address #heargnmental impacts
embodied in the production and distribution of wasted food. These impacigrafieantly
greater than impacts from disposal. For example, the EPA’s Waste iRaddodel estimates
the greenhouse gas savings associated with preventing the productiorsendfwae ton of
food are approximately 20 times larger than the savings associabegreducing and
composting that food.

Materials Management has initiated a major effort to promote reduatidhs wasting of food in
Oregon. In 2016, Materials Management staff surveyed the current landswape this subject.
It found that the issues involved in the wasting of food are complex, and ot defeply held
values and cultural norms. Tackling those issues will require a lomgetort based on a better
understanding of the roots of the problem and effective means to change behavior.

More than 80 potential projects were assessed. As the result of thidwaterials Management
staff identified nine priority projects to pursue over the nextyea&rs. These projects are
summarized in th®regon Department of Environmental Quality Strategic Plan for Preventing
the Wasting of Foatf

In 2017, Material Managements staff will begin implementing the projlassribed in the
Strategic Plan. Early projects will focus on research that witlegfuture work. Specifically,
Materials Management staff will oversee a groundbreaking study thatelplidentify the
quantity of food wasted in Oregon and the reasons that food is wasted. In additiovi|lstaf
engage in a study to identify effective messaging to encourage thetpulglice their wasting
of food. That study, in addition to informing future Agency outreach effortspeillsed to help
develop campaigns for local governments to use in complying with the neeprasgéntion and
reuse requirements of SB 263. A final piece of foundational research vdlidsuthe outcomes

lgVenkat, Kumar, “The Climate Change and Economicdotg of food waste in the United States,” Inteoval Journal on Food System Dynamics 2 (4), pp- 431
446, and Hall, K.D., J. Guo, M. Dore, C.C. Chowtibaal Institute of Diabetes and Digestive and Kigiiseases, “The Progressive Increase of Foodé/ffast
America and Its Environmental Impact,” PLoS ONE}(&7940, 2009.

20 Oregon Global Warming Commission, “Interim Roadn@@020,” October 29, 2010,

http://www.keeporegoncool.org/sites/default/fileséigrated_ OGWC_Interim_Roadmap_to_2020_0Oct29_14dRians.pdf.

21 US EPA, “Organic Materials Chapters [DocumentafmmGreenhouse Gas Emission and Energy Factord idg¢ae Waste Reduction Model (WARM)],” February
2016, https://www.epa.gov/sites/production/filed/@®3/documents/warm_v14_organic_materials.pdf.

22 This Strategic Plan is currently in the final mwiprocess. Once that process is complete, thee@izaPlan will be posted to DEQ’s website and lavdé to the
public.
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of the measurement study and compare actions to reduce the wasting of tmodity the
actions with the highest benefit.

This research will lay the foundation for work in 2018 to identify and dissgmbest practices
for preventing wasting of food in commercial kitchens, to refine campaigresoghed for food-
related SB 263 compliance, and to generally promote effective policies amdmpsog

Reuse, repair, and product lifespan extension

A large part of the environmental impact of products and
materials comes from their production - not their use,
recycling, or dispos&f As a consequence, extending the
useful lifespan of products and materials is an important
strategy for reducing those impaéts.

However, as th@050 Visiomotes, the everyday practice of
reuse and repair has waned in recent decades, and is acti
discouraged by many industry practices. Planned
obsolescence has become the standard for some producty
Lack of infrastructure or financial incentives for repairing a
reusing products can discourage design for repair and
disassembly. Toxics and mixed materials in products and
packaging can impede reuse and harm human health.

The 2050 Visioriooks forward to an Oregon where repair | This DEQ-grant-funded deconstruction project wilba
and reuse are normal. reuse of building materials. Photo courtesy: ShaMood.

Materials Management has initiated a Reuse, Repair, and
Product Life Extension project. Its strategic plan, published in Deee2016?° anticipates
efforts in four areas:

» Performing foundational researchs an example, one project focuses on understanding
where, when and why textiles are discarded in Oregon. This is importansignidg future
actions to increase reuse and repair of apparel and other textile products

» Creating infrastructure and capacity for reuse and repAiproject will financially support
and study workforce development in the reuse and repair industry. This stmuittepnuch-
needed workforce capacity and training opportunities.

» Creating demand for re-used and repaired products and mate@aling preference to
reused, remanufactured and durable products in state and local governmenthyaocise
one way to embed and encourage this behavior. A dedicated DEQ staff melthbetr agi
subject matter expert to Oregon’s Department of Administrative &t implement new
procurement strategies.

» Exploring policy optionsExamples of possible policy initiatives include support for
remanufacturing businesses and remanufactured products; tax credits fobuitatite
reuse; and policies related to "right-to-repair” such as requiraigrtnufacturers make

2 Oregon Department of Environmental Quality, “Onegd2005-2014 Consumption-Based Greenhouse GasBmss’
http://www.deq.state.or.us/lg/pubs/factsheets/Gh&itory2014. pdf

24 Oregon Department of Environmental Quality, “Backand Paper: Reuse, Repair, and Product LifespgnEson,” June 6, 2016,
http://www.deq.state.or.us/lg/sw/prodstewardshigkgmoundPaperF.pdf.

25 Oregon Department of Environmental Quality, “Stoat Plan for Reuse, Repair, and Extending thespidie of Products in Oregon,” December 2016,
http://www.deq.state.or.us/lg/sw/prodstewardshit8gicplan.pdf.

Oregon Department of Environmental Quality 2013@Materials Management Program Information Update



DEQ Report tothe Legidature

diagnostic codes available for electronic goods. DEQ does not antiaitisie @licy
development in the next few years, but will be focusing instead on resedirastructure
and demand-side solutions.

In 2017-18, the Reuse, Repair and Product Lifespan Extension project will focus on:

» Workforce development in the reuse, repair and remanufacturing indusiciesing
funding training programs

» Informing local and state government procurement decisions to include mepesie and
durability

* Researching textile flows in Oregon to identify fundamental systauess

» Evaluating environmental impacts of buildings and building materials, imgjudi
opportunities to reduce lead dispersion through deconstruction, as well @ericanthe
environmental impacts of whole building reuse versus replacement foesidential
buildings.
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Waste recovery and disposal
programs

Household hazardous waste collection

Many household and business products — for example,
cleaners, pesticides, and pool chemicals -- contain toxic
substances which, if improperly stored or disposed of, car
pollute waterways, poison humans or wildlife, or cause
fires?26

Oregon law addresses this matter in ORS 459.411-418,
which calls for a household hazardous waste program.
However, little or no DEQ funding was available for such 4
program from 2008-2014.

Senate Bill 245 (2015) changed funding levels, and in 201 , :
and 2016 DEQ re-started a program that provided additio Workers at 2016 hazardous waste collection event i
opportunities for households, small businesses, and other Pendleton. Photo: DEQ/Jamie Jones.
“conditionally exempt generators” to dispose of their
hazardous waste. DEQ provided collection events in
communities that did not have other collection options.

In 2015-16:

* Residents in 16 counties had access to permanent
facilities for HHW disposal that offer multiple collection
events throughout the year.

* 10 counties provided drop-off events only.

 DEQ funded 11 additional local collection events, in
areas with no other collection options.

In addition, Materials Management-supervised contractors
continued work on a lingering long-term issue: aging and
unsafe chemical stockpiles in public school chemistry labg

Degrading containers collected from a school latiorg
« In 2015 and 2016, 56 schools labs were cleaned out. in Corbett, 2016. Photo: Dave Waddell

» By the end of January 2017, DEQ will have performe
school lab clean out services in every county of the state.

The geographic breadth of household hazardous waste activities is wighmefollowing map of
service locations and events. Symbols may not represent exact cogrdiiaite each county.

26 Oregon Department of Environmental Quality, “WiaHousehold Hazardous Waste?,” May 2012,
http://www.deq.state.or.us/lg/pubs/docs/sw/hhw/MdhsitW.pdf;, US Department of Health & Human Servicgtousehold Products Database: Health & Safety
Information on Household Products,” accessed Jgriyé2017, https://householdproducts.nim.nih.gaghtm.
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Household Hazardous Waste Collection Facilities & Events, 2015-2016
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In 2017-18 Materials Management will continue afigrschool lab cleanouts and additional
HHW collection events, and update the state’s HaolseHazardous Waste Strategic Plan for the
next six years.

Product stewardship for electronics waste (E-Cycles ) and
architectural paint

Oregon law has special requirements for severatniadd common in the waste stream: beverage
containers, architectural paint, and electronicsteval’ hese are all the subjecpodduct
stewardshigrequirements.

Product stewardship refers to actions that minirizdéronmental, health, safety and social
impacts while maximizing economic benefits of adarct and its packaging throughout all life
cycle stages. Product stewardship shifts primasgaesibility for impacts over the life of a
product to the producers of the product. The predbas the greatest ability to minimize adverse
impacts, but other stakeholders such as suppligteilers and consumers also play a role.

The beverage container program (“the Bottle Bi#'pverseen and reported on by the Oregon
Liguor Control Commission. The DEQ oversees thetedaics and paint programs, which are
described below.

Architectural paint stewardship
Architectural finishes such as paints, varnishaed,stains can be a large component of materials

delivered to household hazardous waste collectiograms. When stored or disposed of
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improperly, these materials can be hazardous to human health, wildlife, amdjuelity.
Managing waste paints is also expensive for local governments.

These substances are the focus of Oregon law (ORS 459A.820-855), whicbsréuptir
manufacturers of latex and oil-based architectural paints, stainsoatings undertake
responsibility for reducing the generation of these materials, promaste of these materials,
and provide complete end-of-life management for them, including recycling, eeeapery and
disposal.

PaintCare, an industry-run product stewardship organization, implementsdbiery program
in Oregon on behalf of architectural paint manufacturers, under a Plan approvE@bA®in
all states with paint product stewardship, Oregon’s program is funded byasstssed on cans
of paint purchased in Oregon.

From 2010 to December 2015, the Oregon Paint Product Stewardship Program:

» Established over 150 permanent collection sites, mostly at retaildiesaliut also
including many local government and hauler facilities;

» Collected over 3 million gallons of leftover paint;
* Recycled over 60 percent of the latex paint collected back into laitex gpad

» Shifted much of the cost of paint recycling from local governments to those w
purchase paint. Metro reported that the paint product stewardship pregvamthe
regional government more than $1 million annually. Many Oregon counties that operate
household hazardous waste programs report cost savings on paint disposal, btill most
pay for the cost of collecting paint, which increases as volume of mdlietted
increases.

The geographic breadth of architectural paint program collectionsitesble in the following
map. Symbols may not represent exact coordinates within each county.
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Paintcare Collection Sites in 2015
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Amendments to the architectural paint program ib3@quired establishment of program goals
for latex paint recycling, program awareness, aaidtpwaste reduction.

In 2017-18, DEQ will work with PaintCare on projetb increase awareness of the program, and
to work toward paint waste reduction goals.

Oregon E-Cycles

The ubiquitous availability and quick obsolesceotelectronic devices has led to a global surge
in “e-waste” — discarded devices whose componearitain both valuable metals and pollutants.
The improper disposal or recycling of these deviwesbeen associated with contamination of
air, soil, and water, as well as negative healtiots for the people handling the materfals.

Oregon’s Electronics Recycling Law, adopted in 2@tablished a product stewardship
program for electronics, Oregon E-Cycles.

The law requires electronics manufacturers to pi@¥iee, convenient, statewide recycling for
computers, monitors and TVAmendments in 2011 (Senate Bill 82) added prirdexs computer
peripherals, specifically keyboards and mice, beigipin 2015.

27 Brett H. Robinson, “E-Waste: An Assessment of @ldbroduction and Environmental ImpactS¢ience of The Total Environmei@8, no. 2 (December 20, 2009):
183-91, doi:10.1016/j.scitotenv.2009.09.044.
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From the citizen’s perspective, the program is #m@iny person
may drop off up to seven computers, monitors, Torqrinters at a
time at a collection site free of charge. Housefalad small non-

Actual collections by Oregon E-Cycles
with preliminary estimate for 2016

profit organizations and businesses having 10wefemployees Gomputess do Peciphersls € Tolevigions
may recycle any amount without charge. The law hiats Monitors ) Printers TOTAL
computers, monitors and TVs from disposal at sekdte disposal

facilities. 30-

The law mandates a minimum level of collection serin each
county, with at least one site for every city watipopulation of
10,000 or more. In 2015 there were nearly 300 ctitla sites,
including public and private transfer stationsdfs, recycling
and refurbishment centers, thrift stores and rédadtions. DEQ’s 20-
E-Cycles web pages provide a search page andédaotlimber for
locating collection sites and services.

For manufacturers and retailers, there are regeinésrto meet.
Manufacturers whose devices are sold in or intqg@memust
register their brands with DEQ and join eitheratestcontracted 10-
recycling program or a manufacturer-run recyclinggoam. Each
recycling program operates under a plan approvddE and is
funded by its participating manufacturéfs.

million pounds

Only registered brands of manufacturers in compéanith the law
may be sold in or into Oregon. Retailers must alfmrm
consumers about recycling opportunities under Qrég&ycles.
More details about the implementation of the progeae available
at the E-Cycles web site, http://www.deq.statessiglecycle/.

2010 2012 2014 2016

Oregon E-Cycles has produced significant envirorteddrenefits since operations began in
2009. In 2015 collections totaled more than 29iamlpounds of devices recycled, and more than
53,000 units dedicated to reuse. DEQ estimatesde€yecycling in 2015 saved approximately
400 billion BTUs of energy, and prevented the emissf 35,000 metric tons of carbon dioxide
equivalents. Recent collection trends suggesttiteatotal weight of collections may be leveling
off, perhaps because of reduced collections ofigtms. In 2017-18 DEQ will investigate this
issue and adapt as appropriate.

Oregon E-Cycles is a successful product stewargsioigram where stakeholders have worked
cooperatively to provide convenient, responsibtgyckng for the growing electronics waste
stream. The program has significantly expanded ppities for Oregonians to recycle
electronic wastes and has shifted responsibility@sts for managing this waste from rate
payers and local governments to product manufasture

28 Manufacturers in the state contractor programrpaycling fees to DEQ to cover that program’s rdiogccosts. Manufacturers in manufacturer-run paogs pay
recycling fees according to their program agreement
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The Recycling Opportunity Act, and recent changes u nder SB
263 (2015)

Oregon's ground-breaking Recycling Opportunity?Afrom 1983 was the first legislation in the
United States to assure access statewide to recycling prodraagiires that cities and counties
ensure that regular recycling collection, or an acceptable alterpabgram, is provided to all
garbage service customers within the urban growth boundary of cities ofo4,0@0e

population and within the Metro district. As subsequently amended, thesearitd counties

must also choose and implement a number of recycling program elements, depending on the
city’s size. Recycling is also required to be provided at disposalait@ternative locations.

SB 263 from 2015 made a number of updates to Oregon’s recycling laws. Among other things,
this new legislation:

» Adds four new options to the list of recycling program elements thag eitié counties can
choose from, providing more flexibility.

* Increases the number of recycling program elements that cities mdan®oecycling
markets must implement. For cities further from recycling marketss thas no increase in
the number of recycling program elements required.

* Provides emphasis on reducing contamination in collected recyclaldedatsat

* Requires that larger cities implement new waste prevention andpeggam elements,
taking the place of similar programs that most of these cities antieowurere previously
implementing under recycling credit programs that were eliminated by SB 263.

» Extends the opportunity to recycle to people living in multifamily houaimdyto tenants in
multitenant commercial buildings, effective July 1, 2022.

* Provides new wasteshed (county) and statewide waste recovery goalsparutates the
statewide waste generation goal.

* Provides new emphasis and goals for recovery of high-impact matar@uding plastics,
food waste, and carpet.

DEQ worked closely with stakeholders to develop draft rules to ingethese changes in SB
263. The EQC adopted those rules in January 2017.

There are 88 cities in Oregon required to provide the recycling servidgs@gram elements
discussed above. All 88 have been in compliance with the requirement prisstmeaf SB

263, and many have been implementing more program elements than required. DE®'s ana
shows that only 6 cities will need to add a new recycling program element tatoesatly
provided, and none will have to add more than one. Cities and counties requirecetoantpl
waste prevention and reuse program element are already implemeatipghthe new
requirements under SB 263, but may need to conduct some planning and adjust some of the
services they are providing.

DEQ will continue to work closely with local governments and other &ffiepersons to help
implement these changes. In addition, assuming funds are available, thialsktanagement

29 Also known as SB 405 (1983)
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grant program may be able to provide financial support for some local prdgraatopment, as
it did in 2015-16.

DEQ has numerous projects in the formative state that respond to thequérgments of SB
263. These include:

* The development of sample waste prevention campaigns that local gemsroan choose
to implement;

» Research on the assessment of recycling contamination, and model contarsiaaipling
methods that local governments can choose to implement;

» A comprehensive project designed to increase the recovery of food teaskeet the SB 263
goal of 25 percent food waste recovery by 2020.

* The planning of future projects focused on carpet waste and plastic wasteaisb have
goals mandated by SB 263.

Permitting of solid waste facilities and complaint response

As the2050 Visiomotes, in previous decades, the environmental impacts of materials were
largely seen in terms of the impacts of discards filling up lasdiitid polluting water. Some
landfills were badly located, operated and regulated. There was fedgafbage crisis” where
Oregon would run out of places to dispose of its waste. The 1970s energgrattigiowing
environmental concerns also led to public support for resource conservatiaghtheoycling.

Since then, perceptions of the problem have changed. A “garbage crigisioisger imminent
for most areas of the state. Recycling programs are firmly edtellliand the state has an
abundance of disposal capacity, in landfills that are better ogexateless polluting than their
predecessors. Oregon has sufficient disposal capacity for many years td/ier@ls
Management is expanding its work over the rest of the materialydife, drom which the
majority of environmental impacts arise.

This expansion is possible because of the substantial work Matdaaagement staff do to
advise, oversee and manage recovery, recycling and disposal of waste. rifiegnped inspect
solid waste facilities including: municipal, construction and demolitimhiadustrial waste
landfills, waste tire disposal sites, transfer stations, andriabtecovery, solid waste treatment,
anaerobic digester, conversion technology and composting facilities. Thegepteshnical
assistance to counties and cities for recovery, recycling, managantdisposal of waste. They
respond to complaints, ensure compliance, and provide information and help ¢okeigatelic

on waste prevention, waste recovery and waste disposal.

Municipal Disposal Facilities and Permits

The DEQ Materials Management Program currently oversees apptelyir®840 disposal site
permits®* and 13 tire carrier permitsstatewide. The numbers of permits in each major category
appear in the table below.

30 Does not include short term solid waste letterauthorization

31 The 13 tire carrier permits total does not incldd@e combo permits (combined storage and camsiace they are included in the disposal sitemjierumbers, and
in the tire storage/use line in the table.
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Municipal | Industrial | Total
Open landfills 32 18 50
Closed landfills 35 24 59
Transfer stations & material recovery facilities 143 3 146
Treatment facilities 1 5 6
Incineration/Energy Recovery 1 - 1
Anaerobic Digester Composting Facility Permijt 5 5
Aerobic Composting Facility Permit 15 - 15
Aerobic Composting Facility Registration 39 - 39
Conversion Technology Facility Permit 1 1
Sludge Lagoons & Transfer 2 - 2
Tire storage/use 13 - 13

Many Oregon landfills were closed in the past three decades and cdotimupermitted to
make sure that in closure they do not contaminate surface or ground westty harmful landfill
gases, or cause other environmental problems over time.

DEQ inspects active disposal sites annually or biennially. DEQ insglestd landfills every 2
or 3 years to verify that post-closure care (gas and groundwater maglitand maintenance of
closed landfills is being carried out as required.

A list of current active permitted facilities (including mumpiai solid waste disposal landfills,
transfer stations, and compost, material recovery, waste tire and housstaliblus waste
facilities) is available on the DEQ web site. DEQ receives 10 to 15 nemit@goplications each
year.

Short-term Disposal Permits and Beneficial Use Determinations

In addition to permitting solid waste disposal sites, DEQ works with laseselocal
governments, the Oregon Department of Transportation, Army Corps of Emsgipess and
others to permit one-time or short-term disposal of slightly contaminailent sediment at
locations where environmental impacts will be minimal. . DEQ also re\appications to
beneficially use waste in ways that are productive and still protectrhbesdth and the
environment. Expensive and unnecessary disposal costs can be avoided when wdats anat
beneficially used. Through these efforts, DEQ provides ways to allow ftegevent of
contaminated sites or brownfields and construction of roads and otherudias to take place
in a more cost-effective manner. These options also allow waste¢asezras fill or to make
new products. DEQ receives five to 15 short term disposal authorization rgugregtsir and
two to five beneficial use applications per year. To date, DEQ hasli$Suseneficial Use
Determinations which are listed on the DEQ web site.

Solid Waste Orphan Account

Since 1993, DEQ has collected $0.13/ton on all domestic solid waste disposedan Qre
transported out-of-state for disposal. This solid waste orphafesifends the Solid Waste
Orphan Site Account. Funds can be used for cleanup of hazardous substances astolid w
disposal sites owned or operated by a local government and at privately ownechtadgiées
that have received domestic solid waste where the responsible parign@mwvn, unwilling or
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unable to undertake the cleanup. The statute also includes requiremnemasching funding
from local governments to access the account and caps their liability.

In 2015-2016 DEQ provided $100,000 to Deschutes County Demolition Landfill to help cover
site investigation costs. DEQ declared the Hawks Landfill an orphdfillan late 2016 and
initiated site investigation activities. DEQ also used Solid Wagt@ah Account funds for
ongoing expenses to address contamination at the orphaned Santosh Landfill ini&Gloomty
(initially addressed in 2003).

Looking forward, DEQ is evaluating site investigation and correctitteraneeded at additional
disposal sites for potential funding in 2017-2018. .

Composting Facilities

Composting facilities are operations that use biological procésse®organisms) to
decompose organic feedstocks such as yard debris, animal manures and fodsl. dis€aegon,
composting facilities include aerobic composting facilities and abaedigestion facilities.
Aerobic composting facilities use microorganisms that prefer oxygen andcprodmpost.
Anaerobic digesters use microorganisms that thrive in low oxygeroenwénts and create and
capture methane gas to produce electricity or other fuel productstddigalso produce liquid
and solid by-products called digestate that can be used for soil fertdizthgonditioning or
further processed into compost.

The products of composting facilities provide numerous environmental Iseffdfé use of
compost, when incorporated into soil, can improve soll tilth and fertility andderevmore
stable form of nitrogen less susceptible to leaching into water supgpbegpost also helps
reduce compaction and increases infiltration. Incorporation of compost ingiei carbon,
helping to reduce atmospheric carbon. By capturing methane gas, anaerolbérsiayesd the
release of methane to the atmosphere, a significant component of greenhouse gas

Composting operations use various methods to compost feedstocks such as yartbdebr
waste and manure into finished compost. Primary aerobic composting methods ibcladge
static pile composting (this was used in the past and continues in sa®e ipl®©regon) and 2)
turned windrow composting with or without installed piping and motorized blawdosce-
aerate the piles. Anaerobic digestion is a common technology used at mMurédisavater
treatment plants, food processing facilities, and in processing mamdaems. The digestion
process takes place in sealed tanks to create an oxygen free enviroeetsu for
microorganisms to breakdown the feedstocks. Methane gases genarabedused to create
heat, electricity or transportation fuels. Some wastewater treapiants burn-off or “flare” the
gases because they lack equipment to utilize the methane.

Oregon currently has 54 DEQ-permitted aerobic composting facilitiese4saessed as low-
risk; 20 are located on farms (only one is located within the Portland MetrddgynThere are
also approximately10 on-farm composting facilities under Oregon Dept. afultgre oversight.

There are 5 DEQ-permitted anaerobic digesters; two receive faid;wae is located within the
Portland Metro boundary but is not yet operational. There are also 8 anakgaisiers operating
on farms under Oregon Dept. of Agriculture oversight using manure as feediteekpf these
receive very small quantities of food waste.

Complaints response and an emerging issue

DEQ staff respond to solid waste complaints about illegal disposal, uitteerdisposal, as well
as concerns about odors, dust asbestos or other environmental concernsait sitegoln 2016,
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DEQ received 130 complaints in its Western region, 193 complaints in itisvidmt Region, and
39 complaints in its Eastern region.

One issue receiving increased attention is the processing of food . iag@s5 Oregon law (SB
263) established that 25 percent food discards are to be recovered by 2020. hghaoibidi
discards not only wastes valuable resources but decomposing organialrgatesrates
greenhouse gases including methane, a very potent greenhouse gas. Instead afoisccdisbe
used as feedstock for aerobic composting facilities or anaerobic digeseating soil nourishing
compost and clean energy while reducing greenhouse gas emissions. Ardigesion and
aerobic composting of food discard feedstocks contribute to achievengcihi.

Compostable organic material, such as yard debris and food discards,upak#ut 26 percent
of waste sent to landfills or incinerators in Oregon (source - 200D Oregste composition
study). Using the most recent 2014 disposal data, that represents over 668,000 tpaisic
material that could be recovered for making compost, creating enefggding livestock. For
example, if 50 percent of the food discards currently disposed of werectedito composting
instead, Oregon could reduce greenhouse gas emissions by approximately 140j0@0maef
CO2 equivalents each year — about the same as tailpipe emissions from 3fs086éruding
some of these food discards to anaerobic digestion would result in evendrggranouse gas
reductions, while also producing fuel.

While adequate composting capacity exists in parts of Oregon, some areasadnmpenough
capacity to handle material generated and some lack organic mptece@ssing options. For
example, no facility is receiving food discards along the Oregon coast,igit Newport sends
commercial food discards to a composting facility in the Willamettéey. Southern Oregon is
served by several yard debris composting facilities, but no facilitieseteive food discards on
a regular basis. Bend, LaGrande and Pendleton in eastern Oregon have aenuisticgm
facilities that receive both yard debris and food discards, while theaties in eastern Oregon
have no composting services.

Probably the best served are the cities in the mid and south Willanadlég With a number of
large composting facilities that receive both yard debris and food discastidition, JC Bio
Anaerobic Digester in Junction City receives food discards from EudenBpttland Metro area
and a few other locations.

The Portland Metro area does not have adequate food discard processing.ddipacitsird
debris composting facilities are located within the Metro boundaries withoomrlyacility
receiving residential food discards and no facilities receiving aaeially generated food
discards. In 2015, over 30,000 tons of commercially generated food discards Vested@nd
distributed to facilities outside the Metro boundary; most destined fardhe Pacific Region
Composting Facility near Corvallis or the JC Bio Anaerobic Digesterdugetion City. In the
future, Metro plans to increase recovery of food discards.

Metro’s waste reduction program: compliance with st ate
requirements

Metro's Waste reduction program has been incorporated as an integral pafReftonal Solid
Waste Management Plan 2008-2018 Update, which DEQ approved on April 24, 2009. The
Regional Solid Waste Management Plan identifies strategies #tad &hd Metro-area local
governments will pursue to increase the recovery of waste to meeashesived’'s 64 percent
statutory recovery goal. Strategies include targeted efforts Birtgke-family, multi-family,
business and building industry sectors. The plan also identifiegggtsate reduce the amount of
solid and household hazardous waste generated. Strategies include educatida prewastion
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and alternatives to household hazardous waste products, product stewartistiye&and
implementation of sustainability measures for the region’s solicewasticles and facilities. The
report provides information to the Environmental Quality Commission dénating how Metro
and local governments work together to ensure that the Metro regioniiexctomply with the
waste reduction program and waste reduction goals outlined in Metro’s plan.

Metro completed a midterm review of the plan in 2015, and concluded that no changes w
needed at that time. The full regional solid waste management plathea?@l5 midterm review
report, are available attp://www.oregonmetro.gov/regional-solid-waste-management-plan
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