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Executive Summary

Zero waste is an ambitious, lotgym goal to nearly eliminatehe need for disposalf solid
wasteand to maximize the amount of treated wastewater that is beneficially relusedolves
rethinking the way products are designed in order to preventreduce waste before d@ver

occurs Discards that cannot be avoided should be designedffiorent recovery through
recycling Throughout their lifecycles, aterials should beised and managed ways that
preservethdr value, minimize their environmental impactend conserve natural resources
Ultimately, products that cannot be redesigned or recycled should be replaced with alternatives.
Zero waste goals are intended tocballenging and to require comprehensive action.

In 2012, the total reportestage generated iMaryland included more than 12.3 million tons of
solid waste an@®11 billion gallons ofmunicipal wastewater. Due to limitations in reporting
mandates, theolid waste figure omits sommeaterials such as agriculturavastes Maryland
calculates recycling rates each year based on a subset of solid waste referred to as Maryland
Recycling Act (MRA) waste, which is comprised primarily of municipal solid wéstsW).

MSW consistof everyday items we use and then throw away, such as product packaging, grass
clippings furniture, clothing, bottles, food scraps, newspapers, appliances, paint, and batteries.
MSW comes from our homes, schools, hospitals, and bisgadshe MRA requires allcounties

and Baltimore City to recycl&5% (populations under 150,000) or 20% (populations over
150,000) of waste generated. State governmsergquired to recycl80% ofits solid waste.In

2012, Maryland recycled 48% of MRA waste. Recycling in Maryland has made significant
progress over the past two decades; in 1992 (the first year for which data is available), the
recycling rate was just 19%.

However, Marylandergenerate significantly more MSW per person than the &% wahole,

and continue to dispose ahore thanhalf thesolid waste they generate, the majoritytbis in
landfills. For some materialsuch as foodcraps progressn diverting waste from landfillfias

been slow or stagnant. In addition, a varietylwdllenges havemergecdover the past decad
populationgrowth, land use changes, climate change, energy and transportation costs, fluctuation
in markets for recyclable materials, and a lack of sustainable fufalireplid waste programs
exacerbated bglobal recessian These factoreave impacted recycling programs and poliaes
recentyears. Moreover, as Maryland achieves higher levelsastediversion, theremaining
materials will increasingly be those for which simple solugi@m®e notavailable.

The State also faces challengesnaréasing water conservation and reuseMaryland, some
treatedmunicipal wastewater efflueris beneficially reused including for cooling at power
plants andor irrigation. This practice is increaginslowly, but thelevel of reuse relative to the
amount ofwastevater geneated is low(1.5%)and there are currently inadequate incentives to
use reclaimedwater Reuse onsite within individual businessesand residencess often
complicated or precluddualy local plumbing and other requirements

These challengesequirea newand more comprehensiapproach to materials management

The principles of zero wasigr ovi de t he framework for Mar yl at
year 2040. This Plan seeks to broaden tBet a tfoeué sn recycling of MRA materials to

increase emphasis on source reduction and reuse address the full wasstream
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As part of its legislatively mandated Green House Gas Reduction PlaéBtatiechas edttished
long-term recycling and waste diversion goals of 80% and 85%, respectively, along with interim
targets, depicted below in Table BS Recycling rateyoalsfor food scraps and yard trimmings

are also included, as it is expected that compostingaaadrobic digestion of organic materials
will contribute a large portion of the additional recycling needed to meet the overall goals.

Table ES-1: Maryl andbés Zero Waste Goal ¢

2015 2020 2025 2030 2040
Overall Waste | 54% 65% 70% 75% 85%
Diversion Goal
Overall 50% 60% 65% 70% 80%
Recycling Goal
Recycling Goal, | 15% 35% 60% 70% 90%
Food Scraps
Recycling Goal,| 73% 76% 80% 83% 90%
Yard Trimmings
Water Reuse 2% 7% 15% 25% 40%

Implementation ozero wastestrategies yielslconsiderable benefits, including GHG emissions
reductions, energy savings, extended landfill capacity, addition of green jobs to the economy,
conservation of natural resources, and avoidance of landfill disposal costs.

The nitiatives proposed to achievthe zero waste goals are separated timtofollowing four
timeframes

1 Currently underway;

1 2015i 2020;

1 20217 2025; and

1 2026- 2030
The following table, E€, lists each of the initiatives, which fall within 8 broad objectives.

Table ES-2: Summary of Zero Waste Initiatives

Initiative | Timeframe
Objective 17 Increase Source Reduction and Reuse
1.1  Study and update source reduction creojt2016 201571 2020
1.2 Conduct a source reduction outreach campaign directed at 201571 2020

consumers

1.3 Provide source reduction technical assistance to businesses 20157 2020

1.4  EnsureEPRsystems are designed to encourage source reductior 20151 2020

1.5 Increase water Conservation 20157 2020
1.6 Increase water Reuse 201571 2020
1.7  Organize wast&xchanges 20217 2025

1.8 Research methods of encouraging sustainable product design | 20267 2030

Objective 27 Increase Recycling Access and Participation




2.1  Increase mandatory county recycling rates Underway
2.2 Implement multifamily recycling Underway
2.3 Quantify the level of business recycling 201571 2020
2.4 Address awayrom-home and event recycling 20157 2020
2.5 Phase in disposal bans on recyclables 20157 2020
2.6 Encourage papsyou-throw (PAYT) 20157 2020
2.7 Support extendeproducer responsibility for packaging 20157 2020
2.8 Consider further increases in minimum county recycling and 20157 2020
maximum county disposal rates
2.9  Boost reuse and recycling of construction and demolition debris| 2015 - 2020
210 Adoptuniversal recycling 20261 2030
Objective 3i Increase Diversion of Organics
3.1  Finalize and implement new composting regulations Underway
3.2 Publish composting facility guidance 20157 2020
3.3  Encourage food donation 20157 2020
3.4  Launch areducation and outreach campaign targeted to organic{ 20151 2020
3.5  Promote compost use in a wide variety of applications 2015 - 2020
3.6  Phase in a disposal ban on commercial and institutional organic| 20157 2020
3.7 Encourage anaerobic digestion 20157 2020
3.8  Decrease plastic bag usage for organics collection 20157 2020
39  Decrease disposal of sewage sludge 201571 2020
3.10 Institute universal organics diversion 20261 2030
Objective 41 Address Specific Target Materials
4.1  Conduct a wastsort 201571 2020
4.2  Adopt a disposal ban on electronics 20157 2020
4.3  Establish EPR programs for mattresses and other difticuitanage| 20157 2020
materials
4.4  Adopt a carryout bag reduction and recycling law 20157 2020
4.5  Adopt a beverageontainer recycling law 20157 2020
4.6  Study potential solutions for pharmaceuticals 201571 2020
4.7  Consider other disposal bans 20217 2025
4.8  Consider product bans for neacyclable materials 20261 2030
Objective 51 Incentivize Technologylnnovation and Develop Markets
5.1 Review regulatory requirements and provide guidance 201571 2020
5.2  Support waste diversion research 20157 2020
5.3 Initiate and fund demonstration projects 20157 2020
5.4  Establish a funding system for provisionfiolancial incentives 20157 2020
5.5  Establish by 2018 financial incentives for new reuse and recycli 20157 2020
facilities
5.6  Collaborate across agencies on business and market developm|{ 20157 2020
5.7 Incentivize adoption of new programs legal governments 20157 2020
Objective 61 Recover Energy from Waste
6.1  Assess and compare environmental impacts of disposal technol| Underway
6.2  Encourage anaerobic digestion 20157 2020




6.3  Support gasification and other clean endsgphnologies 20157 2020

6.4  Utilize energy recoverjor managing solid waste after maximum | 20157 2020
removal of recyclables

6.5 Cease permitting of additionaiunicipallandfill capacity 20157 2020

Objective 71 Collaborate and Lead by Example

7.1  Increase environmentally preferable procurement and managen| Underway
of electronics

7.2 Fully implement environmentally preferable procurement Underway
specifications

73  Increase procurement and use of compost 20157 2020

74  Seek opportunities faegional collaboration 201571 2020

75  Create a State government source reduction checklist 20157 2020

76  Progressively phase in higher recycled content requirements for] 20157 2020
paper

7.7 Increase State government recycling rates 20157 2020

78  Markedly increase composting and anaerobic digestion of State| 201571 2020
government organic waste

Objective 81 Conduct Education and Outreach

8.1  Seek sustainable funding for outreach 201571 2020

8.2  Provide funding to local governments for outreactivities 20157 2020

8.3  Establish a zero waste business recognition program 20217 2025

8.4  Conduct outreach at schools 20217 2025

8.5  Conduct business recycling assistance 20217 2025




Chapter One: Background

Maryl anddés Waste Stream

Ma r y | awverdllavaste streamncludes solid waste and wastewater, both of which can be
broken down into a number of component waste streams. A comprehensive plan to reduce and
divert waste will require the State to address each of these components. MBgjarchent of

the Environment ( A MDEaS effective iepothirey sybtens éor someetypds 0 )
of materialsputit lacks sufficient data in other ar®aThis sectiordescribeshe components of

Ma r y | a n dstvteam usiagsthe best data currentlyailable to the Department. Amgoing

goal in implementing thi®lanwill be toimprove the accuracy and completeness of information

on waste generation and management.

Reported Solid Waste Generation

Each year, Marylartils per mi tted solid waste acceptance
stations, processing facilitiegicinerators, and natural wood waste recycling facilities, submit
information to the Department on the quantity of materials accepted and mahagegithe

previous year.This includes wastéhat is accepted by one of these facilities before being sent
out-of-State for managementCountiesreportannual recycling tonnageas well as the amount

of wastethey dispose oubf-Statethat does not pass throughivVarylandpermitted solid waste

facility. These two sources aoembined and adjusted to avoid doubtrinting yielding the

total reported solid waste generaiedviaryland- 12,344,735 tons in 2012.

However, thatfigure undeestimaes the total solid waste streanMaterials that do not pass
through a Marylangbermitted solid waste facility and are not otherwise reported by coamées
omitted This limitation primarily affects the followingaste streams

1 Commercial or indstrialwastes that are sethirough a private hauléo anothesstate for
disposal or recyclingyithoutfirst passing through a Maryland solid waste fagility

1 Agricultural wastes thateverpass through a solid waste facility, such as manure that is
maraged on the farm or transported directly to another location for land application; and

1 Coal combustion byproducts that do not pass through a solid waste facility, such as those
transported to another site for beneficial use (novevever, thathese areaported under
a separate mandate, discussed below).

Maryland Recycling Act Waste and Municipal Solid Waste

A subset of theaotal reported solid waste Maryland Recycling Act (MRA) wasteThe MRA
dictaes the methodfax al cul at i ng t heeycling cateswmrid itsessopés liaited to a |
matei al s i n t he fosThis exalidesvarisus neaterfals that aveme not typically
disposed at the passage of the Act in 1988luding rubble, landlearing debris, and sewage
sludge, amongthers® In order to calculate the MRA recycling rate, an MRA waste generation

! Environment Article, §91701(q),Annotated Code of Maryland
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figure mustalsobe used MRA wastegeneratioris commsd of municipal solid waste (MSW)
plus industrial wastenot disposed of in private industrial landfilldn 2012,6,559,725 tas of
MRA waste was generatedecause the Department has detailed recycling data for MRA,waste
this subset is typically used wherackingthe status of waste diversion in Maryland. Unless
statedotherwise references to recycling, disposal, or wagteayation in this Plan refer to MRA
materials.

Within MRA waste,MSW is refuse from residential and commercial sources, as well as some
institutional sources (e.g. waste from schools, but not medical wasigure 1 shows the
makeup of MSW by materiah the U.s° Paper, food scraps, yard trimmings, and plastic are the
most significant components of MSWégethercompsing almost 70% of the MSW stream.

Figure 1: Total MSW Generation by Material in the U.S., 2011

Yard
trimmings
13.5%

Figure2 showsMRA wastegeneratiorfrom 1999 to 202. Generation of \@ste has generally
increased ovethat period at an average of almost 4% per yeentil a significantdip in 2008
2009at the start of the recessio8ince then, wste generain has noteturnedio prerecession
levels and actually dipped slightly in 2012

There is some uncertainfpout how to characterizberecent decreases in waste generation.
Economic growth has long been considered a majiver of waste generation. However,

2 The Department does not receive Maryland M§@heratiorinformationbroken down bynaterial(only

recyclingysoi t currently relies on EPAG6s annual ERAdacpeilzat
report was the | atest year available at the time MDE®&s
used throughout this Plan. EPA, Municipal Solid Waste Generation, Recycling, and Disposal in the United States:

Facts and Figes for 2011,

http://www.epa.gov/osw/nonhaz/municipal/pubs/MSWcharacterization_508 053113,_fs.pdf
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evidence suggesthat nationally, these two indicatorsmay have started tdecouple.Since

the midl 9 9 @hé gap has widened betwesnme gauges of economic growth atme
growth inwaste generatioin the U.S®> Waste generateger capitain the U.S.has slowed

and fallen sonewhat since the mi@ 0 0 0 6 s , we l | before the 2008
Maryland has been more mixed, as discussed bel@w@)ne of this shiftnayreflect changes

in technologythat are likely to be permaneniformationis increasingly transmitted and
viewed electraically rather than on papernriovations irproduct packaging have resulted in
use oflighter (or simply lessynaterial Thesechanges may result in lower waste tonnages,
but also have the potential bmpact therecyclability of the remaimg waste streamWhile
population and economic growth are still likely to play important roles in waste generation
over the planning period, it will also be important to monitends inwaste compositioand

the recyclability of the waste stream

Figure 2. MRA Waste Generated in Maryland, 1999 - 2012
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Figure 3depictsper capita waste generation and populatrom 1999 to 2012 Maryland has
experiencedairly steady population growttaveraging nearly% per year since 1998ithough
populationgrowth slowed from 2006 to 2008.

Il n 2012, Brecapial wastedgéngratipn was 1.1 tons, bt founds per person, per
day. This washi gher t BOAlrestimBafeAdr the U.S. as a whplat4.4 pound per

3 EPA, Municipal Solid Waste Generation, Recycling, and Disposal in the United States: Facts and Figures for 2012
http://www.epa.gov/osw/nonhaz/municipal/pubs/2012_msw_fs.pdf
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person, per day in 20f1suggesting tat more emphasis should be placed on source reduction in
Maryland®

Figure 3: MRA Waste Generated Per Capita and Population, 1999 - 2012
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Non-MRA Waste

Reportednon-MRA wasteincludes construction and demolition debris (C & D), sewage sludge,
land clearirg debris, and industrial wastisposed in private industrial waste landfill§able 1
shows the total reported waste generation, MRA waste generation, aAdR#orwaste
generation by countiy 2012

Table 1: Solid Waste Generated by County

County Total Reported Solid MRA Waste Non-MRA Waste
Waste
Allegany 610,140 95,605 514,535
Anne Arundel 1,126,947 653,829 473,118
Baltimore City 1,510,018 747,551 762,467
Baltimore County 1,956,546 1,014,621 941,925
Calvert 98,819 67,763 31,056

* EPA, Municipal Solid Waste Generation, Recycling, and Disposal in the United States: Facts and Figures for 2011,
http://www.epa.gov/osw/nonhaz/municipal/pubs/MSWcharacterization 508 053113 fs.pdf

®Note that EPA®6s cmhatetiaalisnshami areernbalondedsuéshn Maryl a
as allmaterials from industrial sources, retread tires, and reused pdllete n Mar yl andds gener ati ol
adjusted to omit these items, waste generation falls to 5.6 pounds per person, per day, which still exceeds the

national figure.
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Carroll 729,060 165,633 563,427
Cecll 154,586 102,327 52,259
Charles 690,423 152,632 537,791
Dorchester 67,122 38,996 28,126
Frederick 358,274 267,482 90,792
Garrett 51,750 42,115 9,635
Harford 418,251 273,892 144,359
Howard 631,774 482,332 149,442
Mid-Shore 294,869 206,466 88,403
Montgomery 1,408,438 1,080,344 328,094
Prince George's 1,352,977 683,068 669,909
Somerset 36,843 21,643 15,200
St. Mary's 134,760 77,558 57,202
Washington 217,224 140,215 77,009
Wicomico 164,883 145,752 19,131
Worcester 157,574 99,900 57,674
State Highways 173,459 0 173,459
Total 12,344,737 6,559,724 5,785,013
*Mid-Shore includes Caroline, Kent , Queen Anneds and Talk

Construction and Demolition Debris

A significant portion of nofMRA wastegenerated is believed to be C & D. Marylgmermitted

solid waste fadities managed more than 1iillion tons ofMarylandgeneratedC & D in 2012.

The Department does not receive information about C & D generation broken down by material,
but C & D indudes wood, metal, bricks, cement, glass, shingles and roofing, plaster, carpet,
asphalt, insulation, pipes, wires, appliances, and materials froncliearihg associated with
construction and demolition (soil, rock, brush, etcSmaller amounts of papanddried paint

may also be included. A 2006 California study characterizing C & D wastes found that roofing,
concrete, asphalt, dirt and sand, and wood werpredominant components.

Sewage Sludge

Maryland receives information on sewage sludge g ati on from the St a
treatment plants. Table 2 shows the generation and management of sewage sludge in 2012.
Maryland exports significant quantities of its sewage sludgenost 46% of the 617,627 tons
generated in 2012. The ultimatespiosition of exported sewage sludge is not reported and is
therefore unknown. However, of the sewage sludge that remaBwmte a relatively small

portion is disposed, with significant use on agricultural fl@mdgkts nutrient value

One challengen increasing diversion of sewage sludge from disposal is the need to prevent
excess nutrients from pollutingurface and groundwater In 2012,Maryland Department of
Agriculture adopted revised nutrient management regulations and new guidelines for the

® CalRecycle, Targed Statewide Waste Characterization Study: Detailed Characterization of Construction and
Demolition Waste (2006http://www.calrecycle.ca.gov/WasteChar/PubExtr&z$06007/ExecSummary.pdf
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application of nutrients to agricultural lartd protect water quality These guidelines include
restrictionson the timing of nutrient applicationsThe timing restrictionswill potentially
increase the need for storage of nutrient sourcesduding sewage sludge Increased costs
associated with storage may make application on agricultural land more expensive relative to
disposal, resulting in more disposal of sewage sludge.

Table 2: Sewage Sludge Generation and Management in 2012

Tons Percent of Total*
Exported 283,425 46%
Hauled to Another WWTP 121,674 20%
Stored 6,555 1%
Applied to Agricultural Land 107,486 17%
Applied to Marginal Land 8,768 1%
Distributed and Marketed 49,657 8%
Landfilled” 33,536 5%
Incinerated 6,526 1%
Total Generated in Maryland 617,627 100%

* Totals do not add due to rounding.

N May include some use as landfill cover.

"AHaul ed to another WWTPO means the sludge was taken to
treatment process.

Coal Combustion Byproducts

Coal Combustion Byproducts (CCBs) are residuals of the process of burning coal for energy.
CCBscan be disposed in surface impoundments or landfills or can be beneficially used in a
variety of applications, including mine reofation, structural fill applications or in the
production of concrete.

The Department collects a fee from CCB generators on CCBs that are disp&atk ior
transported out of Stafe.Generators of CCBs are therefore required to report tons of CCB
geneation each year. Table 3 depicts the generation of vaiypes of CCBs in 2011. Figuse
shows the disposition of CCBs in 2011. Eigbtye percent of CCBs were beneficially used or
used for coal mine reclamation in 20%11.

Table 3: CCB Generation in 2011
Type Tons*
Bottom Ash 260,706

" COMAR 15.20.07.02; MDANutrient Management Manuabection 1.D., Nutrient Application Requirements
(2012),http://mda.maryland.gdresource_conservation/Documents/nm_mantal/41-1D1-6.pdf

® COMAR 26.04.10.09.

° MDE, 2011 Coal Combustion Byproducts Reports,
http://mde.maryland.gov/programs/Land/SolidWaste/CoalCombustionByproducts/Pages/2011CCBGeneratorReport

S.aspx
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Boiler Slag 17,730
Fly Ash 975,176
Slag Ash 6,903
Gypsum 525,562
Flue Gas Desulfurization Sludge 2,863
Wastewater Treatment Plant Fing 792
Total CCBs 1,780,732

*One company requested that its reporting be withheld from the 2011 annual report as a trade secret or
confidential commercial information under the Public Information A%d.a result, theswtals include all

exceptone generator.

Figure 4: Disposition of CCBs in 2011*

Disposal Ou
of-State
6%

*Includes materials stored in 2010 and used in 2011.

Agricultural Wastes

Agricultural wastes, which are generally not reported to the Departinehigle animal manure
and bedding, crop residues, and animal mortalitMaryland is asignificant generator of
agricultural wastes, particularly manure and bedding from poultry and horse &rwoiswhich
is reused/recycled under a certified nutrient management plan

Wastewater
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Treated minicipal wastewates discharged from wastewater treatment plants to suwateror
groundwater. In Maryland, approximately 570 million gallons per(8@§ billion gallons per

yean of municipal wastewater is discharged to surface water and 8.3 million gallons per day (3
billion gallons per year) is discharged to groundwater, for a total generation of 578.3 million
gallons per day211 billion gallons per year

State of Waste Diversion and Management in Maryland

Maryl andodos solid waste i s naienrofrecycling, yompoatngg ged t
landilling, energy recovery, and expargy for disposal or recycling As discussed above, the
Department calculates recycling and waste diversion rates according to the Maryland Recycling

Act. The rates are derived froraports submitted annually by the counties. The wastesilver

rate is the recycling ratplus a source reduction credidased on county responses to a source
reduction checklistyp to a maximum of 5%

In 2012,the St a treeyblisgand wastediversion rates werd5.4% and 49.0%respectively
Inclusion ofnonMRA materialsbrings the recycling and waste diversiomates to 53.7% and
57.3% respectively Figure5 belowshows historicaMRA recyclingand waste diversion rates
(where availablefrom 1992 through 201'°

Mar y | aecydliags rate has generally increased since 1992, with periodic, temporary
downturns that may correlate with economic cycles. Figwskows the disp@é and recycling

tonnagesin Maryland from 1999 to 2@ ( AdDd s ome ans ubed foddnerdyl ed o
recovery. Waste dispas peaked in 2004, and has generallylished since then as increases in
recyclingsurpassethcreases in waste generatidaste dispaa in 2012 was lowerthan in any

year during the past lyears, despite the fact that both population and waste generation have
increased significantly during thaeriod Marylandrecycles significantly more material per

person than the U.S. average2 @& pound recycledper personper day in 2012, compared with

1.2 pounds for the U.S. as a whoté

Figure 5. Maryland Recycling and Waste Diversion Rates, 1992 - 2012

°The Department calculated waste diversion rates beginning in 2000.
“Using EPAbds method of calcul at i o perdapsil sighifeantty higherc y c |1 e d
than the national average.
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Figure 6: Tons Disposed and Recycled, 1999 - 2012
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Of the MRA materials recycled in Maryland, compostabkgerials primarily yard trimmings

with some food scrapsand paperconsistently compse alarge shareFigure 7 depictsthe

contribution of various materials to the total MRA tons recycleer time Thefimi scel | aneous
category is largely made up of municipal incinerator ash, but includes a variety of materials not
includedin the other categories.
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Figure 7: MRA Materials Recycled, 2003 - 2012
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Beginning in the 2013 reporting ye&rno importantreportingchanges vl take place related to
energy recovery.The first is that use of municipal incinerator ashlaglfill alternate daily
cover material (ADCM)will no longer becountedas recycling. Use of ash as ADCM was
previously approved at one-Btate landfill in Baltimore City. HoweverMDE documented
problems withthe performanceof ashrelative to traditional cover materiand hassince
disallowedits use'®> As a result, use of ash as ADCM will tanger be counted as recycling.
This applieseven if the ashs sent foruse at an owtf-St at e | andf il |, unl
environmental agency affirms the use as recycliRgcyclingof ash for other purposes, such as
for constructionaggregatewill continue to becounted asecycling. All municipal incinerair
ash reported as recycled in Maryland 2012 wasfor ADCM, but some oubf-State ash
recycling may have been for other purposes.

The second change is that beginning in 2013, counties that achieve at least a 5% reduction in the
volume of the waste gam through an energy recovery facility in operatiefiore 1988 will

receive a 5% credit to their recycling rates. This credit has existed in the MRA since its adoption
in 1988. However, in recent years counties have agreed to forgo the credit whieayathg

has exceeded the 5% credit. Now that use of ash as ADCM will no longer be counted as
recycling, counties wilresume claiming the 5% credit. Based on 2012 data, Anne Arundel,
Baltimore, Harford, and Worcester Counties and Baltimore &#yelgible for the credit

If all ash recycling were eliminated, the 20E2ycling rate would have been 4&4a decrease
of almost 5percentage points. With the energy recovery credit, the 2012 recycling rate would
have beed2.6%, a decrease of almogp&¥centage points.

12 \MDE may revisit this issue if a landfill operator provides documentation that demonstrates municipal incinerator
ash performs as well as clean earth when used as ACReCOMAR 26.04.07.26A.
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Table 4 below depictsMa r y | a8042drécycling rate for the four materials comprising the

largest portionof the MSW stream Materiatspecific recycling rates are estimated by using

EPA data tacalculate thequantityof each materiajjenerated in Marylandnd comparing this to

the actual recycling tonnages reported by courifiebhis data shows that opportunities remain

to captureconsiderableadditionaltonnage by implementing policies aimetlkey materials
partiaularly paper, food scraps, and plasti¢hile the paper recycling ratexceeddMar y| and 6 s
overall recycling rateat 50.7%, i t | ags b e hi rpapber EeBydlidgatefor he 0.5.t e d

of 65.6% in 2011.** Over one quarter ofhe waste disposed iMaryland each year ipaper.
Together, the four materials below made up almost 80% of all waste disposed in Maryland
annually.

Table 4: Estimated Recycling Rates for Selected Materials, 2012

Material Estimated Percent of Tons Left to Percent of Waste
Recycling Rate | Waste Stream Capture Disposed
Yard 70.9% 13.5% 256,805 7.2%
Trimmings
Food Scraps 8.5% 14.5% 870,435 24.3%
Paper 50.7% 28.0% 904,986 25.3%
Plastic 8.6% 12.7% 672,487 21.3%

In addition to EPA data, three counties (Montgomery, Anne Arundel, and Howard) have
conducted recent waste composition studies odligpsedvaste streart> These can be used
to supplement EPA data, though differences in methodologies prevent themefrmndivectly
compared® The county studies generalupportthe information in Table 4n that food
scraps, paper, and plastic were significant components of waste disposed

1 Food scrapsanged fron237 29% of the waste disposed Montgomery ad Howard

Counties/Anne Arundel did not include a separate food scraps category).
1 Paper ranged from 11126% of waste disposed in the three studies.
1 Yardtrimmings werel i 4% of waste disposed in the three studies.

BEPAGsSs percentage of each material as a portion of the
tons of waste generated in Maryland to obtain the estimated tons of each material generated in Maryland. For
example, EPA dsnates food scraps are 36.31 million tons out of a total 250.42 million tons generated in the U.S.
(36.31/250.42) x 6,559,724.78951,136.52estimated tons of food scraps generated in Maryland. Based on the
counti esd 80JRA.62torspfdoodscsaps were recycled in Maryland. The food scrap recycling rate is
therefore estimated as 80,701.62/951,136.52 = 8.5%.

14 EPA, Municipal Solid Waste Generation, Recycling, and Disposal in the United States: Facts and Figures for
2011 ,http://www.epa.gov/osw/nonhaz/municipal/pubs/MSWcharacterization_508 053113 fs.pdf

> MSW Consultants, Howard County Maryland, Waste Composition Analysis of Residential FopdCStieation

Pilot Program Draft Report (Prepared for Howard County) (2012); SCS Engineers, Waste Composition Study
Summary of Results (Prepared for Anne Arundel County) (2010); SCS Engineers, Montgomery County Waste
Composition Study Summary of Resultsdpared for Montgomery County) (2013),
https://www.montgomerycountymd.gov/sws/resources/files/studiesAraptpositionstudy130726. pdf

®The Anne Arundel and Howard County studies included only residential waste, while EPA includes all MSW.

All three stidies included only waste sent for disposal rather than the entire waste stream, so any differences
between county and EPA data could be explained by either differences in generation or differences in recycling (or
both). Finally, the three studies eaded different categories for the material breakdowns.
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1 Plastic was 17% of waste disposed in Montgon@wynty (the other two counties did
not include a separate category for plastics).

Recyclingof nonMRA materials igracked separatelyMDE collectsinformation onrecycling
of nonMRA materialsfrom the countieon a voluntary basjsut becausaecycling ofthese
materialsdoes not count toward compliance with mandatoMRA recycling ratesnot all
counties submit complete informatio\s a result, the available data underestimates\iBA
recycling activitiesTable5 summarizes the neMRA recycling reportedn 2012.

Table 5: Recycling of Non-MRA Materials in Tons, 2012

Material Reported Recycing
(Tons)
Antifreeze 3,675
Asphalt & Concrete 1,073,285
Coal Ash 860,864
Construction/Demolition Debris 340,930
LandClearing Debris 72,482
ScrapAutomobiles 116,495
Scrap and Other Metal 578,140
Sewage Sludgdé 142,433
Soils 399,164
Waste Oil 27,985
Other Materials 42,650
Total 3,658,103

In summary, the current and historical data shows that while there are a nunmtmalié
opportunities for improvement, Maryland making steadyprogressin terms ofincreasing
recyclingandreducingdisposalof solid waste However,h e St at eds r el ati vel.y
waste generationrate and the upward trend itotal waste generatiomake source reduction

critically importantmoving forward. Finallya declinein recycling, wastaliversion,andwaste
generationratesin 2008 and 2009 show that these indicatorare nsitive to economi@and
technologicatonditionsand periodic fluctuationshould be expected in the future

Use of Reclaimed Water

Reclaimed water is domestic, municipal or industrial wastewatsr ith treated to remove
impurities and is suitable for beneficial reuseRather than discharging treatedunicipal
wastewater from wastewater treatment pldWsVTP) to surface watenvater can be reclaimed
andused for a variety of purpose3.heseuses includeooling, such as at power plants or data
centers,and irrigation at farms, athletic fields, patkglaygrounds, golf courses, highway

' The sewage sludge recycling tonnage in Table 5 is the quantity of sewage sludge recycling reported voluntarily by
the counties. This varies somewhat from Table 2, which includes more detailed tidarraquired to be reported

by generators of sewage sludge (wastewater treatment plants). Because the reporting used for Table 2 is mandatory
and more detailed, it likely represents more complete information on sewage sludge than the quantity in Table 5.
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landscaping areas, cemeteries, and similar locations. Land applicatiogated municipal
wastewater can aldze usedo recharge groundwater.

Section 9303.1 of the Environment Article states thah Bepditment lsall encourage the use

of reclaimed water as an alternative to discharging wastewater effluent into the surface waters of
the State 0 The Depart ment has establishedreatedii del i
municipal wastewatef’

As of 2014,uses of reclaimed water in Maryland include 35 spray irrigation systeimes qf
which are at golf coursedpur rapid infiltration systemghreedrip irrigation systems, antivo
power plant cooling systems. Together, these uses total Bi@ngiallons per day. Figure 8
shows the breakdowthe totalwater reuseuantity by activity

Figure 8: Types of Water Reuse in Maryland

Drip
Irrigation
1%

While water reus@as increased in recent yeavigryland reusesnly 1.5% of theotal daily

flow of municipal wastewaterln comparison, Floridahe leadingtatefor water reuse, used

725 million gallons per day of reclaimed water in 20The total WWTP flow for that year was
1,599milliongallons maki ng Floridads reuse rate 45%.

The Department expediwo additional water reuse projects tofdaced inservice between
2015 and 2020: one power plamdonefederal government data center.

Current Statutory Recycling Requirements

8 MDE, Guidelines for Land Application/Reuse of Treated Municipal Wastewa&E-WMA -001-04/10,
http://www.mde.state.md.us/assets/document/ MBHE A -001%20(landtreatment%20Guidelines).pdf

¥ Florida DEP, 2012 Reuse Inventory (2013), p. 3
http://www.dep.state.fl.us/water/reuse/docs/inventory/2012 vexsat.pdf
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The cornerstone f Ma r yurrentsalidbwsaste diversion policy is the Mdand Recycling

Act, which defines and sets goals for recyclingdtbrcountiesin the Statgincluding Baltimore

City). Counties are required to develop and periodically update recycling and solid waste
management plans in order to meet the recyclingsgdahe Departmentis responsible for
reviewing and approving these plans and for regulasiolgd waste facilities. However, the
counties, rather than the State, have direct responsibility forimgroyt recycling and solid

waste programs within their jurisdictions. In 2012, the Maryland Recycling whacs
strengthened with the passage of Chapter 692, Acts of 2012, which increased mandatory and
voluntary recycling ratefor the counties and the State a wholeas shown in Tablé below.

Table 6: Recycling and Waste Diversion Goals, Chapter 692, Acts of 2012

Goal or Mandate Current Rate Increased Rate

Recycling rate, counties < 150,000 population 15% 20%
Recycling rate, counties > 150,0p0pulation 20% 35%
Recycling rate, State government 20% 30%

By Decenber2015, counties must fully implement thplans to meet the increased rates. The
new State government rdtecameeffectiveJuly 1, 2014.The 2012 legislation also set voluntary
Statewide recycling and waste diversion goals of 55% and 60%, respectively, by 2027.

shows thecurrentrecycling rates for each county, along with thie taat will be required of
eachcounty beginning in Deember 201%according to population projections for 2025)As

of 2012,most counties were already meeting the mandatory rates projected for December 2015.

Table 7: Current County Recycling Rates and Future Mandatory Rates

County 2012 Recycling Rate Recycling Rate
Required After
December 2015
Allegany 30.6% 20%
Anne Arundel 45.9% 35%
Baltimore City 29.7% 35%
Baltimore County 41.5% 35%
Calvert 45.1% 20%
Carroll 36.9% 35%
Cecll 37.2% 20%
Charles 49.2% 35%
Dorchester 21.2% 20%
Frederick 46.7% 35%
Garrett 46.8% 20%
Harford 54.8% 35%
Howard 46.8% 35%
Mid-Shore 52.7% 20%

9 Environment Article, §8%05; 91703,Annotated Code of Maryland
# Maryland Department of Planningjstorical and Projected Total Population for Maryland's Jurisdiciibtas
2012),http://www.mdp.state.md.us/msdc/popproj/Population_March27 2012.pdf
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Montgomery 54.8% 35%
Prince Gec¢ 55.4% 35%
Somerset 17.1% 20%
St . Mar yo:¢ 34.8% 20%
Washington 55.1% 35%
Wicomico 39.2% 20%
Worcester 29.3% 20%
*Mid-Shore includes Caroline, Kent , Queen Annebobs
Challenges

Maryland is well positioned to move toward zero waste. As discussiis chapterMaryland

is a leadelin waste diversion. Historical trends suggest that recyclingnaste diversion rates

will continue to increase in the future, leadingréaluctionsin disposal. A number of recent
legislative and regulatory developments will come into full effect over the mextyears,
helping to improve county recycling rates,ne@se multfamily recycling opportunities, and site

or expand composting facilities. Maryland count@sl municipalitiesas resources allovare
continually exploring and piloting new services, including mixed organics collection and
acceptance of adibnal materials for recycling. However, Maryland also faces a number of
challenges in achieving zero waste. The followingfave important challenges that should be
considered in implementing the initiatives in this Plan.

Reducing Reliance on Landfills

Maryland ranks among the most densely populated states in the U.S and is projected to grow by
nearly another 1 million people by 20%0Per capita personal income is projected to increase by
nearly 30% over the same period, which may lead to increases in consumption and waste
generation, exerting pressure on existing landfill cap&titit the same time, as communities
expand to accomnaiate population growth, efforts to site new or expanded landfills are likely to
encounter public opposition and trigger zoning and land use disputes.

However, reducing Marylandébés reliance on | an
permitted MBW landfills in Maryland, 22 are owned by local governments. (One is federally
owned and one is privately owngdConstruction of a landfill requires a capital investment,

which, in the case of a local government, may be funded by tax revenues or Rwaiidime,

the |l andfil] generates revenue through #Atippi
facility for disposal. Tipping fees enable local governments to recoup some of the costs
associated with operation of the landfills and admiaigin of solid waste and recycling

% Maryland Department of Planningjjstorical and Projected Total Population for Maryland's Jurisdic(i@®$2)
http://www.mdp.state.md.us/msdc/popproj/Population_March27 201Madfland was the 7th most densely
populated state according to the 2010 Census, U.S. Census Bureau,
https://www.census.gov/2010census/data/apportiornaemstext.php

% projected increase of 30.2% is from 2015 to 2040. Maryland Department of Plaisitogical and Projeed Per
Capita Personal Income for Maryland's Jurisdictions
http://www.mdp.state.md.us/msdc/projection/income/PerCapita_PI1_March2014%20Revisions.pdf
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programs. Tipping fees may also be used to repay principal and interest on bonds issued to fund
construction of landfills.

Local governments rely on tipping fees generated throughout thdifeulbf the landfill.

Adoption of policies that eliminate or reduce the volume of waste sent to existing landfills also
reduce the revenue stream upon which local governments depend. Adequate advance planning
and the development of alternative financing mechanisms for solid aratecycling programs

are essential in moving toward increased waste diversion.

Table 8below depicts the remaining capacity of existing MSW landfills in Maryle8tdtewide
there is an estimated 36 years of remaining capacity at current disptesal not taking into
account projected demographic or economic changes.
projected to reach capacity within the period covered by this plan.

The facilities highlighted in gray are

Table 8: Remaining Capacity of MSW Landfills in Maryland as of 2012

County Municipal Remaining Year to
Landfill Facility Name Capacity Reach
(Tons) Capacity
Howard Alpha Ridge Municipal Landfill 4,149,118 2050
Calvert Appeal Municipal Landfill 1,311,550 2033
Dorchester Beulah Sanitary Landfill 426,395 2017
Pr i nce (Brown Station Road Landfill 3,648,161 2021
Cecil Cecil County Central Landfill 1,272,941 2026
Worcester Central Sanitary Landfill 1,934,011 2037
Charles Charles County Municipal Landfill 2,034,353 2034
Baltimore County | Eastern Sanitary Landfill 5,125,000 2049
Frederick Fort Detricki Area B & Main Post 707,746 2333
Washington Forty West Municipal Landfill 8,063,818 2109
Garrett Garrett County Solid Waste & Recycling 616,300 2034
Facility
Harford Harford Waste Disposal Center 85,680 2017
Harford Harford Waste Disposal Center 2,059,202 2028
(Expansion)
Talbot Midshore Regional Solid Waste Facility 126,246 2015
Caroline Midshore Il Regional Solid Waste Facility 4,433,502 2053
Anne Arundel Millersville Landfill & Resource Recovery 5,400,021 2041
Facility
Allegany Mountainview Sanitary Landfill 515,919 2022
Wicomico Newland Park Municipal Landfill 2,354,108 2038
Carroll Northern Municipal Landfill 1,182,453 2059
Baltimore City QuarantineRoad Landfill 6,180,042 2026
Frederick Reichs Ford/Site B Municipal Sanitary 2,084,129 2045
Landfill
Somerset Somerset County Landfiil Fairmount Site 381,279 2026
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| Total | 54,841,974 |

(Two permitted facilities that do notrrently dispose ofraste were omitted from Table 8
Mont gomery County Site 206s construction is on
closed in 2001butSt . Marydés County now operates a tran:

As landfills reach capdéy and disposal rates decrease, consolidation of disposal facilities is
likely. While the counties have typically operated separate lantffiltsthe future the State may

be adequately served by the smaller number of landfills with remaining capatihether

individual landfills choose to accept waste from other areas of #ie ®itll largely be a matter

of local policy, however, as most landfills are run by county governfie@onsideration of

| ocal government so6 r e ma ients on gapitplinvestmeantp ia landfdlsn d i n
will play a role in these decisions.

In 2014,the Maryland Association of Counties (MACo0) surveyed countiesheir outstanding
landfill debt. In additionM A C o @nsual Budget and Tax Rate Survey includes médion on
revenue from solid waste and recychlrajated fees and service chargedlected by the
counties The debt survey revealed a total of approximately $207 millisagortedoutstanding
debtrelated to landfills and transfer stations, with masirgies having at least some outstanding
debt. Most jurisdictionswill continue tohavedebtoutstandingafter 202¢7° with somecurrent
debs persisting througleast2034. It is important to note that this survey repents a snapshot
as of 20130 2014 Any projects undertakeim the near future may result in additional debt
lengthening the period for repayment least two counties reported that they expect to take on
additional debwithin the next several yearsAnother issue is that closure apdstclosure of
landfills requires additional expenditures; while some jurisdictions {8fidre, Garrett, Harford
and Somersgtincluded thisin thar reported delst others may not haveTable 9 depictshe
reported outstanding debt amounts by county.

Table 9: Reported Outstanding Landfill-Related Debt

County Outstanding Debt *

Allegany $419,000

Anne Arundel $26,028,283

Baltimore City $17,204,000

Baltimore County” $25,789,158

Calvert $241,528

Mid-Shore $22,615,000
4 One notable exceptionisthe MBlhor e r egi onal program, which eandompasse
Talbot Counties and operates 2 landfills in the State.
®For example, Montgomery County states that fas a matt

used only for solid waste gener at edManageneht®lanGaOnt yv. o M
http://www.montgomerycountymd.gov/SWS/Resources/Files/swp/chapter3.pdf
% Twenty jurisdictions responded to the survey, with one jurisdiction; $ioke, representing four counties

(Caroline, Kent, Queen Anneds and Tal bot.) Of these,
Calvert, MdShor e, Carroll, Cecil, Frederick, Howard, Prince
retring after 2020, and another four (Garrett, Harford, St

information about debt retirement dates.
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Carroll $2,527,265
Cecil $16,265,125
Charles $0
Dorchester Not reported
Frederick $13,500,000
Garrett $4,484,325
Harford $2,151,159
Howard $8,418,427
Montgomery $0

Prince George's $29,212,998
St. Mary's $7,479,819
Somerset $8,705,961
Washington $22,109,408
Wicomico $190,000
Worcester $0

Total $207,341,456

*Excludesany debts reported as retiring prior FY 2014 and before.
A Includes debt for transfer stations, which also generate tipping fees.
“Includes closure or postosure costs.

According tothe Budget and Tax Rate Survey for FY 20thestimated total yield from all
fees related to solid waste and recyclivas $356 milliorf” Fee structures and uses for the
revenue vary widely acrogsrisdictions In addtion to debt service, costs ta# and operate
solid waste and recycling facilitiesaulwaste and recyclablesonducteducatiorand outreach
cleanup litter, and administer the programsaydrawfunding in whole or in part from fees on
solid waste and recycling serviceBable 10includes the total revenue from solid waste and
recycling fees by county.

Table 10: Total Yield from Solid Waste and Recycling Fees for FY 2014

County Revenue
Allegany $225,000
Anne Arundel $49,779,900
Baltimore City $9,450,000
Baltimore County $1,900,000
Calvert $10,723,662
Caroling $85,000
Carroll $6,512,200
Cecil $5,647,053
Charles $10,117,500
Dorchester $2,299,000

2MACo, FY 2014 Budget and Tax Rates Survelyp://md-mac.civicplus.com/index.aspx?nid=138
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Frederick $24,684,510
Garrett $1,311,100
Harford $12,544,650
Howard $20,655,500
Kent* $90,000
Montgomery $94,684,740
Prince George's $86,389,800
Queen Anne’s $512,000

St. Mary's $2,773,000
Somerset $1,220,400
Talbot Not Reported
Washington $5,536,320
Wicomico $5,471,000
Worcester $3,800,000
TOTAL $356,412,335

*Part of Mid-Shore

TheSt ambdbity to influence disposal met hods i s
status as a significant exporter of waste. An estimated 43% of MRA waste disposed in 2012 was
exported for disposaf. Exportation of wastés affected by local solid waswpllection systems

and continuously changingcenomic conditions i and outof-State. Counties address
collection of solid waste in several ways, including by providing waste collection themselves,
contracting with pwate haulers for collection, amallowing haulers to contract directly with
customers through private subscriptions (as is typically the case foesiolential waste).

In a publicallyoperated or publicallgontracted system, the county may designate a certain
facility as the disposal dénation for all collected waste. In these systems, the county has
control over whether waste exits the county or the State for disposal. However, private
subscription haulers, nearbpiquitousin the nonresidential sector, are typically not subjext t
flow control and may freely export waste to other counties and Stdies economically
advantageous In addition, municipalities sometimes operate their own collection systems and
may contract for oudf-State disposal.

The State does not have authpoto regulate or prohibibut-of-State disposdtansactions As a

result, decisions about exporting will continue to be localized economic decisions, often made by
individual private haulers. Future exports will vary based on changes in tipping fees in Maryland
and neighboring states, fuel costs, and any otheorfaetffecting the price differential between
in-State and oudf-St at e di sposal. Virginia, which is
waste, is home to a number of large, privately operated regional landfills that accept Maryland

81,547,666 tons of MSW were exported for disposal in 2012. The MRA waste disposed in 2012 was 3,580,222
(1,547,666 + 3,580,222 = .43). While the definitions of MSW and MRA waste vary slightly, they are sufficiently
similar that this comparison presente best available estimate of MRA exports for disposal.
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waste; some of #se landfills have extensive remaining capatityFor these reasons, it is
assumed in this Plan that the current proportion of exf{d@% of disposalwill continue
throughout the planning period. While it is believed that the majority of this dispazatently
in landfills, the exact proportiois unknown

Regardless of whether materials are exported or managed in Maryland, tretriveedto reduce
over time the percentage Mfarylandgeneratedvaste that is landfilledwvith an ultimate goal of
100% diversion from landfills by 2040.

Securing Sustainable Funding

Sustainable funding for recycling programs, particularly for outreach, education, and financial
incentives, is necessary to implement this Plan. Innovative methods to diveralsatuire

capital for new facilities and equipment. While grants and other financial incentives may be the
most direct method of encouraging investment, they require a sustainable funding ¢8erce.
Appendix B for examples of incentives provided ih loe r states and those
mechanisms.)

However, obtaining sustainable funding is challenging for several reasons. In the U.S., recycling
programs at the local and state level are often funded by fees on solid waste disposal and
permitting. h Maryland, local governments have experienced reductions in revenue from
tipping fees asecycling has increased and a large portion of disposal has been sent out of State
At the State levelthe Departmentioes notcurrentlyhave authority taollect per-ton fees for

solid waste disposal, nor does it collacinual orpermitting fees for solid waste facilities. In

this respect, Maryland is unique amatggneighboring states, including Virginia, West Virginia,
Pennsylvania, and Delaware.

Securing funthg through other sources presents challenges as well. The impacts and benefits of
outreach and education programs are sometimes difficult to measure or isolaesthecefore
difficult to articulate when justifying funding.

The Department, local governments, and other stakeholders have repeatedly recognized the need
for longterm funding, including during the Solid Waste and Recycling Study Group (convened
pursuant to Chapter 719, Acts of 2010) and the Composting Workgroopefted pursuant to
Chapter 363, Acts of 2011 However, no consensus across stakeholders has been reached. In
2004 and again during the 2010 Study Group, the Department discussed with stakeholders two
potential options for longerm funding: permit feeand tipping fees. Local governments were
concerned that State tipping fdesied at the point of kbtate disposalould encourage haulers

to take waste out of State, thus reducing revenue from county tipping fees. Fees on solid waste
facility permitswere generally perceived as the better of the two options, with the benefit of
being more predictable across time. The Study Group recommended further evaluation of the

% SeeVirginia Waste Industries Association, Economic Impact of Virginia's Privabglgrated Landfills, Transfer
Stations and Waste Hauling Compant&sp://www.vwia.com/issues/econorrimpact.php; Virginia DEQ, Solid
Waste Managed in Virginia During Calendar Year 2012,
http://www.dej.virginia.gov/Portals/0/DEQ/Land/SolidWaste/2013_Annual_Solid_Waste Report.pdf
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two potential mechanisms for loitgrm funding. It also recommended a review of aliéve
options, including proposals for extended producer responsibility (EPR) for packaging and
printed paper.

In recognition of the challengesf securing sustainable funding number of the initiatives
proposed in this Plan are designed to be-msifaining, including initiatives to encourage
beverage container and carryout ltigersionand extended producer responsibility policfes.
However, othelimportant componentwill require the State to revisit the funding issukhe
Department, local governments, members of the General Assembly, and other stakehiblders
resume discussions about funding optiagns as
including permitting fees

Increases in Waste Generation

The St alaterdisexgeded to increase mpre thanl million people by 2040. Source
reduction efforts are needed to decouple waste generation from increases in population and
economic growth. This is essential to capturing the environmental benefits envisionex i

waste even at very high recycling rates, significajuantities of waste will continue to be
disposed unless waste generation is curtail®ithout a decrease in per capita waste generation,
Marylandis projected to disposa more tharil.7 million tons of wasten 204Q despite meeting

an 80% recycling rate

Complexity of the Lifecycle Approach

Broadening the focus to all lifecycle phases requires engagement across sectors, including
producers, distributors, haulers, processors, purchasersyafle@ materials, and consumers.
Materials are likely to croskcal, State, and even national borders multiple times throughout
their lifetime. Increased collaboration and research will be needed to develop successful, cost
effective programshat accouat for the complexities of product lifecycles.

Challenges in Siting New Facilities

The Depart mentid segulpting faditieyis to estaldish conditions that are
adequately protective of the environment, given the activity being conductedthand
characteristics of the siteThe question of whether a location is appropriate for a partigydar

of activity at all is usuallythe province ofthe local government, which carries otltis role

through local zoning and land use planning. Lamalernments take into account not only the
environmental impacts of particular aaties, but their impacts othe otheractyities taking

place around them. Often, public input in these decisions is encouraged and protected by local
law.

®¥These polixietsaiamiengiGeild that they incorporate funding
producer responsibility and beverage container deposit laws, gneddistributors and consumers fund the
program. In the case of carryout bag fees, consumers of carryout bags typically fund the program.
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As stated abay, Maryland is, overall, a densely populated state. Solid waste and recycling
facilities can be very difficult to site iheavily populated areas due to concerns of surrounding
landowners, even thouglopulousareasareoften the most imeed of recyclingind solid waste
services. Opposition ttacilities may be based on perceived economic, health, environmental,
nuisance, or trafficelatedimpacts Oppositionmay also be based on past examples of poorly
managed facilities or even on misinformation abauparticular activity. If Maryland is to
support the growth in recycling capacity needed to reach zero waste, local and State governments
must address negative perceptions about recycling activities. This can be accomplished by
ensuring adequate envinmental controldo prevent poor facility managemeand educating the

public on recycling processes atineir benefits. Education will be especially important for less
familiar recycling technologies, such as anaerobic digestion.
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Chapter Two: Z&aWagte Simategy s

Definition of Zero Waste

Zero waste is an ambitious, lotgrm goal to nearly eliminatehe need for disposal and to
maximize the amount of treated wastewater that is beneficially reltsedolves rethinkinghe
ways products areedigned in order to prevent reduce waste before it occur®iscards that
cannot be avoided should be designed for optimal recovery through recyb®latgrials should
be used and managead ways that preservéner value, minimize their environmentampacts
and conserve natural resourcé&soducts that cannot be redesigned or recycled shosld
replaced with alternativesZero waste goals are intended to diallengingand to require
comprehensive actionBecause achieving zero waste requignificant legislative and
behavioral changes, zero waste objectives arellysméd- or longrange goals. As a result,
existing zero waste plans other jurisdictiongend to cover 1€o 40 year periods.

Zero wastecalls for recasting issues of solaste management and recycling more broadly,
taking into account the entire lifecycle efich product It requires decisiomakers to prioritize
methods ofmaterialsmanagement in order to maximittee valuerecovered from each material
EPAOs S del Madagevens Hierarigs® which establish a set of preferences in the
management of materialere good illustrations of zero waste principleSwo hierarchies
adapted from the EPA versioare shown below in Figui@(for materials generallyand Figue

10 (for food scraps).

Figure 9: Materials Management Figure 10: Food Management
Hierarchy Hierarchy

Energy
Recovery

Disposal

v

3LEPA, Solid Waste Management Hierarchitp://www.epa.gov/wastes/nonhaz/municipal/hierarchy.htm
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Maryl andbds Xealso Wast e

The State has established letegm 2040 recycling and waste diversion goals of 80% and 85%,
respectivelyalong with interim milestone targets, depicted belowWwablell. Recycling rate

for food scraps and yard trimmings are also included, as it is expected that composting and
anaerobic digestion of organic materials will contribute a large portion ofadluitional
recycling needed to meet the overall goalnally, the zero waste goals include progressive
targets to increase water reuse.

Table 11: Maryland6 Zero Waste Goals

2015 2020 2025 2030 2040
Overall Waste | 54% 65% 70% 75% 85%
Diversion Goal
Overall 50% 60% 65% 70% 80%
Recycling Goal
Recycling Goal, | 15% 35% 60% 70% 90%
Food Scraps
Recycling Goal,| 73% 76% 80% 83% 90%
Yard Trimmings
Water Reuse 2% 7% 15% 25% 40%

These targets are high; no State in the country hasglgevedthe 2@0 recycling goals
Achievement of these goals is possibl®wever,if the legislation, regulations,outreach,
incentives, and other policies described in this Action Plan are implemented. Each of the
specific initiatives detailed in Chapter ias beensucessfuly implementedin at least one
jurisdiction in the U.S. or abroad.

For comparisompurposesTablel2 depictsrecycling and waste diversion goaldopted byother
jurisdictions. Methods ofaccounting for progress towarthese goals vary widelyacrcss
jurisdictions. Some of the goals account for materials other than MSW; Massachusetts,
California,Delawareand San Francisco includenstructiorand demolitiormaterials as well as
municipal solid wasteMSW). Massachusetts also includes sdgpesof industrial and medical

waste as well assewage sludge. Washingiton C6s g o al for 80% waste
energy recovery Use of materials as landfill cover is also characterized differently, with
Massachusetts and San Francisco counting iasevdiversior”

As discussed above, Maryland currently uses the Maryland Recycling Act framéavork
calculaterecycling and diversion rate$4DE interpretsthe MRA to exclude from recycling
wasteto-energy incineration, gasifidah, and similatechnologies that destroy waste for energy
generatior’> The definition of recycling under the MRA requires that the recyclable materials

¥Ma s s a ¢ h wabkissbasedson a rgdaiction in disposal tons. Use of C & D materials and some othES\Won

as landfill cover is counted as ndisposal for the purpose of this goal, however Massachusetts also calculates a
recycling rate, which excludes these activities.

%3 Backend scrap metal that is recovered from a wastnergy or gasification process and recycled is counted as
recycling.
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b eretidirned to the marketplace in the form of raw materials or pradifctsnaerobic digestion
is considered recyaiyg if the digestate is ratned to the market (e.g. as a soil amendmensor
an input to a composting processjhe MRA method is in line with U.S. EPA guidance on
measuring recyclin

However,sincethe MRA applies only to mandatory county recyclirajes, the Department has
more flexibility in determining how to measure recycling and waste diversion for zero waste
purposes. As new practices in managing waste and recyclables develop, the Department will
consider whether these fit within the overaltegaste concept of waste diversioin. addition,

the Departmentintends to take a more comprehensive approach for the zero wastebgoals
seeking more complete waste generation and management informatidarackadg progress
across the entire waste sine.

Table 12: Examples of Aggressive Waste Diversion Goals

Jurisdiction Goal

Massachusetts 2020: Reduce 2008 tons disposed by 30%
2050: Reduce 2008 tons disposed by 80%

Delawaré’ 2015: Recycling rate of 50% and diversion rate of 72%
2020: Recyclingate of 55% and diversion rate of 82%

California™ 2020: Recycling rate of 75%

Washington, D& 2032:Diversion rate of 80%5Send zero waste to landfills and reduce
waste generated by 15%.

Austin, TX" 2015: Diversion rate of 50%

2020: Diversion rate of5%

2025: Diversion rate of 85%
2030: Diversion rate of 90%
2040: Diversion rate of 95%

San Francisco, CA | 2020: Diversion rate of 100%

Seattle, WA® 2015: Recycling rate of 60%
2022: Recycling rate of 70%

34 Environment Article, §91701(n)(1) Maryland Code

% EPA, Measuring Recycling, A Guide for State and Local Governmept$, B (1997),
http://www.epa.gov/waste/conserve/tools/recmeas/docs/quide.pdf

% Massachusetts DEP, Massachusetts 22D Solid Waste Master Plan (Apr 2013),
http://www.mass.gov/eea/docs/dep/recycle/priorities/swmp13f.pdf

3" Delaware Solid Waste Authority, Statewide Solid Waste Management Plan For Delaware (2010),
http://www.dswa.com/pdfs/Statewide%20Solid%20Waste%20Mgmt%20PlanAdopted42210.pdf

38 California Pub. Res. Code § 41780.02(a).

%9 Washington DC, Sustainable DC Plan,
http://sustainable.dc.gov/sites/default/files/dc/sites/sustainable/page_content/attachments/DCS
008%20Report%20508.3j.pdf

0 Austin Resource Recovery, Master Plan (Dec 15, 2011),
http://www.austintexas.gov/sites/default/files/files/Trash_and_Recycling/MasterPlan_Final 12.30.pdf
“1 San Francisco Environmemesolution No002-03-COE, Resolution Setting Zero Waste Date (Mar 6, 2003),
http://www.sfenvironment.org/sites/default/files/editgrloads/zero_was/pdf/resolutionzerowastedate.pdf
2 Seattle, Resolution 30990, Zero Waste Resolution (July 16, 2007),
https://www.seattle.gov/util/groups/public/ @spu/@garbage/documents/webcontent/02_015860.pdf
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Figure 11 compares theero waste goals with status quo projected recychigs (The status

quo recycling rates were projected by calculating an average annual percent change in the
recycling rate over the period frog000 to 2010, then estimating thtaal expected change i

the recycling rate from a base year of 2006 h e A i ro@aniesarateaepictsthe projected
recycling rate for all materials except food scrapad yard trimmingswhich would increase

over time to the rates listed in Tabld. The graph demonstrateghat increasedorganics
recycling couldclose much of the gapecessary toneetthe zero waste goalsThe dashed line
depicts the two years of actual data collected since the projections were made.

Figure 11: Recycling Rate Projections
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Benefits of Better Waste Management

Expanding Business Opportunities and Sustaining More Jobs

Increasd recycling generate employment. Research by the Institute for Local -Belfiance,
published in 2013, found that composting or mulching of organics gs\phmre people on a
perton basis than does incineration or Iditithg. Composting yielded 4.1 jobs per 10,000 tons
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of composted materiawhile landfilling yielded 2.1jobs and incineration only 1.fobs*® A

2011 paper by the Natural Resources Defense Council concluded that if the entire U.S. were to
achieve a waste diversion rate of 75% by 2030, it would result in more than 1.1 million
additional jobs (counting direct jobs impacts orffl/)This is becausedisposal activities require
relatively little labor, estimated at less than 0.1 job per 1,000 tons man&ifdC estimated

the following direct jobs impacts, per 1,000 tons of material, of selected recyeliagpd
activities:

A Processing of recyclable®;jobs

Processing of organics: 0.5 jobs

Manufacturing paper, iron and steel using recycled materials: 4 jobs

Manufacturing plastics using recycled materials: 10 jobs

Reuse of metals: 20 jobs

Reuse of glass: 7 jobs

> > >

Conserving Natural Resources and Saving Money

Recycling and source reduction conserves natural resources. For example, recycling one ton of
paper conserves the equivalent of 17 trees and 7,000 gallons of water. Each ton of crushed glass
that is recycled saves 1.2 tons of raw materials in taeufiacturing of new glads. Finally,

recycling and source reduction result in cost savingsedycingdisposal costs.The average

tipping fee at Maryland landfills i$58 per ton. Recycling of MRAnaterials avoidecdhearly

$173 millionin tipping fees m 2012or ($385 million if noAMRA materials are also included)

Water reuse displaces the need for sources of potable water and replenishes groundwater sources
Increasing water reuse #0)% in Maryland could displace the need &% billion gallons of

potable wateannually

Reducing GHG Emissions and Saving Energy

Implementation ozero wastestrategiesvould yield a reductiorof 4.8 MMtCO.e per year by

202Q relative to the 2006 baselinemission®’, representing8.6% of the total emission
reductionsneeded to achieva mandated 25% reduction Btatewide GHG emissiorisy 2020.

In 2012, Maryl andds recycling, source r&HG@Gction
emissionsdy more thar6.5 MMtCO.g, relative to disposalThis is the equivant ofeliminating

emissions froomearly1.2 million passenger vehicles.

Recycling and source reducti@ave energy. In 202, Maryland savedmore than53 trillion
BTUsfrom recycling and source reductiaie equivalent of:

“3 Institute for Local SekReliance Composting Makes $en$dobs through Composting & Compost Use
http://www.ilsr.org/compostingensetables/

“NRDC, More Jobs, Less Pollution: Growing the Recycling Economy in the(20$1),
http://docs.nrdc.org/glothaarming/files/glo_11111401a.pdf

“SEPA, Communicating the Benefits of Recyclihdtp://www.epa.gov/osw/conserve/tools/localgov/benefits/#four
CalRecycle, Glass Trivia andcéts,
http://www.calrecycle.ca.gov/RecycleRex/RecyCoolClub/Newsletter/Glass/TriviaFacts.htm

“Maryl andds Greenhouse Gas Reduction Act Plan (2013),
http://climatechange.maryland.gov/site/assets/files/1392/mde_ggrp_report.pdf
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A The aanual energy consumption ofore thard30,000 households
A The energy fronmearly8.4 million barrels of oil
A The energy froomearly400 million gallons of gasoline

Conserving Landfill Capacity Figure 12: Benefits of Waste

Achievingzero waste will also drastically reduce Diversion in 2012
the amount of space needed landfills. As of
2012, Ma r YWMSW lamdfilshad & yearsof
remaining capacityl' he 3.0 million tons of MRA
materials recycled in 2@lsavedanestimated ®
million cubic yardsof landfill space*’ Including
non-MRA recyclablesavesnore tharil3.3
million cubic yardgthe volume omore than
4,000 Olympiesized swimming pools).

Recycled more than 6.6 million tons of
solid waste

Saved an equivalent of over 13.3 million
cubicyardsin landfills, or the equivalent of
$385 million in avoided tipping fees.

Through MRA recycling alone, avoided
GHG emissions of almost 6.5 MMTCO2e,

Increasing Revenue _
equivalentto 1.2 million passenger cars.

The expansion of business opportunities, job
creation, and sitingf new facilities tarecycle

and reusevasteleads to an overall economic
boost to communities. State and local tax
revenues and local permitting fees increase wit
expansions in recycling and reuse businesses.
2006South Carolina study, for exampfeund
thatfor each 1,000 tons of recycled MSW, there ™
was a total economic impact of $236,000, with
additional state tax revenue $8,687%°

Saved the energy from 8.4 million barrels
of oil or 400 million gallons of gasoline

Saved annual energy consumption of more
than 430,000 households

Displaced the need for 3.2 billion gallons
of potable water.

Improving Health

Better materials management reduces imp@acésr and water, improving human healtihile
modern environmental regulations seek pgrevent adverse health effeat$ production and
disposal of products, it is unavoidable that these processes gtgwe burdens on the
environment Waste diversion reducethe need forextraction of raw materials, nergy
production, and transportationUltimately, zro waste will result ira future with very little
disposal. Risks of water and air pollution from la#filing and enegy recovery will be
minimized. Greenhouse gas emissions related to materials maeagewill decrease,
contributing t o godafrayoidiagithe basmfulbresdtsofl eimate change.
Theseincludefloods, heat waves, droughts, and severe storms, all of which have both direct and
indirect impacts on health.

“"EPA, Measuring Recycling, A Guide for State and Local Government (1997),
http://www.epa.gov/wastes/conserve/tools/recmeas/docs/quid@pédfcubic yard in an average MSW landfill
holds around 1,000 pounds (1/2 ton).

8 Hefner, Frank and Calvin BlackwelCollege of Charleston Department of Economics and Finance, The
Economic Impact of the Recycling Industry in South Carolina (2006),
http://www.epagov/solidwaste/conserve/tools/localgov/docs/econémactof-recyclingsc. pdf
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Chapter Three: Zero Waste Action Plan

This chapter lays owt series osuggeste@ctionsto move Maryland toward its zero waste goals.
The actions are grouped in® broad objectives. In furtherance ofeach objective, near
medium, and longterminitiativesare icentifiedin the following timeframes:

1 Currently underway

1 2015i 2020

1 20217 2025

1 2026- 2030

A full list of the initiatives @pears in the Executive Summary, Tab®eZE
Objective 17 Increase Source Reduction and Reuse

Background

Source reduction and reuse, in that order, are the preferred methods of waste diversion. Source
reduction involves changing the way products are designed, manufactured, purchased, or
consumed in order to preveexcesswaste, rather than managing it after it occurs. Reuse is

using a product or material again for its original purpose, without the foeqafocessing or
manufacturing.Source reduction and reuse are optimal because they eliminate the need to
landfill and ncinerate materials and avoid the energy and expense required to sort, transport,
process, and manufacture the materials into n
source reduction is preferable, in terms of greenhouse gas emissions, to all phibwes o
(recycling, lanefilling, or combustion) for most materiald. The same is true with respect to

energy use’

Currently, Maryland uses a source reduction checklist, completed by the counties annually, to
recognize and measure participation in sousgkiction initiatives. The Department maintains
information on its fBuy Recycledd webBshnte to
addition, it promotes a Buy Recycled training gnam and manual developed by Maryland
Environmental Serviceand povides information and resources tocal governments for

recycling presentations to students.

“9The exceptions are aluminum cans, medium density fiberboard, dimensional lumber, and carpet, which are better

to recycle, accordi ng thisisWeéaksMrecyclirg B Assiemeditd displates10Gpkreent @[ t ]
virgin inputs, whereas source reduction is assumed to displace some recycled and some virgidoinpSte e E P A,

Why Recycling Some Materials Reduces GHG Emissions More than Source Reduction
http://epa.gov/epawaste/conserve/tools/warm/SRvsRecycling.html

%0 Aluminum cans and dimensional lumber are the two exceptions. EPA WARM Model,
http://epa.gov/epawaste/conserve/tools/warm/index.html#excel

*®MDE, fBuy Recycled, o
http://www.mde.state.md.us/programs/Land/RecyclingandOperationsprogram/SpecialProjects/Pages/Programs/Land
Programs/Recycling/specialprojects/Il.aspx
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While source reductiors currently measured for MRA purposes using the activities listed on the
source reduction checklighe Department shoukehsureheseactivitiesare translatingnto real
reductions in wastgeneration Actual source reduction is difficult to quantifyom yearto-year
because waste generation tends to fluctuate with economic cycleshanadonditions that vary
over short periodsfdime. For example, yard waste and other debris magease in a year with
an extreme weather evemthile construction and deolition debris may increagie following
yearas damaged property is demolished and rebtitiwever, over longer periodsgd@ption of
zero waste principles should lead to reductions in whsbeigh the following mechanisms

1 Reduced material use in manufacturing, filling, packaging, and distribution

1 Increased product durability and reparabjlity

1 Increased opportunities foeuseand donatiopand

1 More efficient consumer behavior (ejgurchasing less food, better understanding of

expiration dates, managimgore organic materials through-site composting, etc.)

Some of these changes are vadigned with economic goalshd are alreadgpparenin global
trends, such as progressiflegghtweightingd of packaging over time. Others, such as increased
product durability, may run counter to existing economic incentives and possibieiiens
should be considered.

To compement the existing source reduction credit system, the Department will track per capita
waste generation to ensure there is an overall danchwend in generation ovemie. Maryland

should strive to reduce waste generatiorfite pound per person, peday by 2040 from
approximately6.1 pound per person, per day in 201Zhis would result in a reduction of more

than 33 million tons of waste from 2013 through 2040, disgosal 0f9.6 million fewer tons

over that period, assuming thero waste goalsre met.

Initiatives

20157 2020

1.1 Study and update source reduction creditsby 2016 Mar yl andds source
checklistwas established in 2000. The checkhdt be reexamined to identify additional
source reduction strategies and to make any other improvements that may further
encourage source reductiom particular, the checklist system may need to be revisited to
place more emphasis on strategies that have a d#ratmu, measurable impact on waste
generation While some items on the checklist have been studied and proven to produce
actual decreases in generation, other items are intuitively important but more difficult to
validate (particularly some of the pronmmial and educational items). The checklist is
structured so that <c¢credits correspond to tF
individual actions, which further complicates any efforts to validate the system.

EPA, Decision Makerso6 Guide to Solid9%Waste Management,
http://www.epa.gov/osw/nonhaz/municipal/dmg2/
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1.2 Conduct a source reduction atreach campaign directed at consumersAchieving
source reduction in the residential sector requires individuals {examine their
purchasing behavior. While source reduction is the optimal strategy environmentally,
recycling has historically receivadore emphasis in outreach efforts and individuals are
likely to be less familiar with the concept of source reduction. A source reduction
campaign would educate individuals on the benefits of source reduction and ways they can
minimize waste. To the extepossible, the outreach campaign should build on existing
initiatives, such as EPAOGs nfFood: Too Good
Hate Wasted campaign, both directed at avoi

1.3 Provide source reduction technicalassistance to businessesMDE should provide or
fund technical assistance to help businesses identify the causes and types of waste in their
organizations and develop plans for source reduction. This assistance could include waste
audits and staff traing. The Department should also update and expand its source
reduction website to include business case studies and guidance documents for achieving
source reduction in business and institutional settiimgaddition, this information should
be distributedthrough the Maryland Green Registry as another way to encourage
businesses to reduce waste.

1.4 Ensure that Extended Producer Responsibilitysystems are designed to encourage
source reduction Discussed in detail under ObjectiveEPR programs shift éhfinancial
and/or physical responsibility for managing products at-afrdde to the producers of
those productand away fromlocal governments. EPR programan encourage source
reduction if theyrequire producers to contribute to eofdife managemst based on the
quantity of waste their products generate. Many of the European systems for packaging
EPR impose stewardship fees on each producer based mms$taand type of material the
producer uses in its packaging. The intent is that producerseeil to reduce the weight
of packaging used and switch to packaging types that have a lower environmental impact.
Direct takeback programs (in which each producer takes actual, physical responsibility for
managing its discarded products) may also créatentives for source reduction and
product redesign.

1.5 Increase water conservation (source reduction).In addition to reuse of treated
muni ci pal wastewat er , wastewater can be fs:
businesses and residences. TiBisaccomplished by reducing water consumption and
reusing water ogite. The Department has published extensive outreach materials and best
management practices on reducing water usagée Departmenill :
A Conductan integrated water education prograncluding water conservation and
reuse in thebusiness and residential sectorfhis should be accomplished through
partnerships with the Joint Water Reuse Committee of the Chesapeake Section of the
American Water Works Association and Chesapeake Watevirdhment
Association, local governments, educational institutions, engineering firms, and

53 MDE, Water Conservation,
http://mde.maryland.gov/programs/Water/WaterConservation/Pages/Programs/WaterPrograms/water _conservation/i
ndex.aspx
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developers. It should also leverage existing outreach campaign; | udi ng EPA
WaterSense outreach campaign;

Work with local governmentgo evaluate possibilitee for reuse of water within
homesand commercial buildingsncluding greywater and roof runoff;

Expand financial incentives for installation of ldlew fixtures and appliances and

other watefconserving measures;

Provide or fund individual technicalsistance for large consumers of water;

Evaluate rate structures or surcharges that would encourage customers to reduce
water usageand

Promote case studies of existing decentralized water reuse systems, including those at
State governmerdccupied facilk es. For exampl e, MDEOGOs hea
is located at a building that reuses stormwater for toilet flushing and cooling.

> >

> >

>\

1.6 Increasewater reuseMar yl andés wuse of reclai med water

relative toleading states TheDepartmentjn consultatiorwith stakeholderswill evaluate

options toencourageadditional use of reclaimed waténcluding:

A Requiring proposed projects or facilities that would use more than a certain threshold

quantity of water to use or consider useeclaimed water?
Establishing financial incentives for use of reclaimed water;
Conducting outreach and training to potential users of reclaimed \aater;
Reviewing existing guidelines and treatment requirements for water reuse
periodically to identifyanyunnecessary barriers

> >

2021- 2025

1.7 Organize waste exchange A waste exchange is a market where individuals and
businesses can offer and obtain materials for reuse, preventing them from becoming
wastes. This can be a physical location, such paint reuse program hosted at a local
household hazardous waste dadfy or a website. There are many examples of waste
exchanges that serve various geographic areas in the’Uh& there are currently no
exchanges serving Marylan.MDE, in consultion with stakehtslers, will work to
establisiregionalwaste exchangan Maryland.

2026-2030

1.8 Research methods of encouraging sustainable product designThe zero waste
principles advocate a shift of focus upstream to issues of product design and
manufacturing. Maryland should encourage sustainable design and manufacturing
techniques that reduce the amount of waste generated over all phases of & moduct
lifecycle. This strategy, while a defining principal of zero waste, can be challenging to

% California law requires use of recycled water for certain nonpotable uses (cemeteries, golf courses, parks, highway
landscapd areas, and industrial and irrigation uses) where there is an available source of recycled water of adequate
quality. Ca. Water Code § 13550 et seq.

“Southern Waste Information Exchange, Materials Exchanq
http://mxinfo.org/list.cfm

5 The website MDRecycles.org contains a directory of recyclers of various materials serving Maryland, but the site

does not focus on reuse and does is not an exchange, in that it dakswasers to receive materials.

-36-


http://mxinfo.org/list.cfm

promote through government policies because of the complexity of desisiking at the
design and manufacturing stages. This is particularly true where prodacers
multinational companies and Maryland policies affect only a small portidimeafoverall
operations.

Maryland will conduct research and evaluate options for encouraging sustainable product
and process desigmwith an initial focus on businessesthvimanufacturing operations in

the State.Experience in other states and other countries will be leveraged to develop a set
of recommended policiesExamples of approaches being explored in other jurisdictions
are as follows:

A Product labeling, certifiteon and other forms of recognition can signal to consumers
that a product has been designed and manufactured for source reduction or enhanced
recyclability. The Department will examine voluntary efforts of producers to create
zero waste manufacturing messes; for example, Nestlé has committed to making all
of its European factori®s fzero waste fac

A Or e g o n Materipl$ Mamggement in Oregon: 2050 Vision and Framework for
Action®® identifies several possibilities for influencing upstm design and
production. These include subsidies and other incentives for sustainable product
design, standardization of measurement of product impacts and environmental rating
systems, and business outreach on the benefits of green chémistry.

Objective 271 Increase Recycling Access and Participation

Background

This objective seeks to increas@stediversion by making recycling as widely available as
disposal across all sectors and all areas of the State. To complement increased access, this
section alsoidentifies actions that will incentivize, and eventually require, participation in
recycling opprtunities.

Businesses and institutions are target sectors and present unique challenges. In Maryland, most
nonresidential generators must privately contract for collection of waste and recyclables.
Recycling reporting is voluntary on the part of Imesises, and th&tate and local governments

lack adequate information about recycling that is currently occurring in these sectors. In
addition, businesses have waste streams that tend to vary from the residential sector and across
business types. For @axple, a restaurant may generate mostly organics while an office would
generate mostly paper.

Product Stewardship and Extended Producer Responsibility initiatives soghdicantly
advanceMar yl anddés obj ect i RreductStewardshaggr ease recycl i ng

Environmental Leader, fiNestl ® Makes Zero Waste Pledge
http//www.environmentalleader.com/2013/10/18/nestiakeszercwastepledgefor-all-europefactories/

8 Oregon Department of Environmental Quallaterials Management in Oregon: 2050 Vision and Framework

for Action(2012),http://www.deq.state.or.us/Ig/pubs/docs/sw/2050vision/MaterialsManagementinOregon.pdf

“EPA defines g rteeessigncohchemica pradycts and pracesses that reduce or withimaise or

generation of hazardous substancés EP A, Gr e [tm/wew?epaige/greephemistry
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A[ T] he act of mi ni mizing health, safety, env
economic benefits of a product and its packaging throughout all lifecycle stages. The producer

of the product has the greatest ability to minimize adversecisplaut other stakeholders, such

as suppliers, retailer$, and consumers, also

While Product Stewardship initiatives can be voluntary or mandafogtended Producer
Responsibility(EPR) is a mandatory type of product stewardship thatides, at a minimum,

the requirement t hat the producer 0sonsum@Es pons.
management of that product and its packaging. There are two related features of EPR policy: (1)
shifting financial and management respondiilivith government oversight, upstream to the
producer and away from the public sector; and (2) providing incentives to producers to
incorporate environmental considerati®ns into

These concepts are alignedttwthe principles of zero waste discussed in Chapter 2. Their
effectivenesgderivesfrom the application ofi ncenti ves HAupstreamo to t
position toimprove recyclability and reduce the generation of waste through better product
designand marketing practicesEPR as a strategy for addressing packaging waste overall is
discussed under this objective. For additional strategies involving EPR faugartnaterials,

see Objective 4

Initiatives

Underway

2.1 Increase mandatory countyrecycling rates. Recent legislation, Chapter 692, Acts of
2012, increased the mandatargunty recycling rates to 20% and 35%, depending on
population.Revised county recycling plans to achieve the new ratesre submitted to
MDE by July 2014, with fulimplementation by December 2015.

2.2 Implement multi-family recycling. Section9-1711of the Environment Articleequires
apartment and condominiurbuildings with 10 or more units to provide recycling
opportunities to their residentsffective October 1 2014. Under89-1703, countieswere
required toaddress mulfamily recycling in their county plans by October 1, 2013

2015 - 2020
2.3 Quantify the level of business recycling. Accurate information about business recycling
is important, not only taneasue progress toward the zero waste goals, but to determin

where additional outreach efforts are needed.

In 2010, MDE convened a study group to consider various solid waste and recycling issues
in Maryland. The Study Group determined that the lack of business reporting is a

9 Product Stewardship Institutettp://www.prodictstewardship.us/
61
Id.
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significant impediment to quantifying waste diversion in the business $&cttempts by

MDE and the counties to obtain complete business recycling information voluntarily have
been ungccessful. MDE and stakeholdetiscussed several options for obtainthg data

on a mandatory basis, diluding reporting by haulers dry businesses.Reporting by
businessehlas the advantage of providing coubtycounty data, which can be used by the
counties in meeting the mandatory county recycling raMdsntgomery County currently
requires reporting by businesses with over 100 employees. The State should consider a
similar reporting mandate, with the daabmittedto the counties for use in tiheannual

MRA reports.

2.4 Implement away-from-home and event recycling. In 2014, the General Assembly
passed Chapter 338, which requires organizers of certain special events held on public
property to provide for recycling. The counties must also eptheir recycling plans to
address special event recycling. In addition to providing information for special event
organizers subject to the new mandate, counties and the Department should identify
methods to encourage awapm-home recycling in situatits not covered by the 2014
legislation. Possible initiatives include:

A Providinggrants for recycling bins in public spaces to municipalities or coyrties
promotingsimilar programs hosted Ipyivateorganizations.

A Phasing in, beginning in 2013, mandte on provision of recycling bins wherever
trash cans are located in places open to the public. Vermont has begun a similar
initiative with the passage of a 2012 law which will require recycling containers at all
State and municipally owned places whieash cans are locatéd.

A Postingr esources and information on MDE®&s wel

2.5 Phase in disposal bans on recyclablesSeveral U.S. states, such as Massachusetts and
Wisconsin have prohibited disposal of certain recyclables for which adequate recycling
opportunities are available. This includes recyclable paper and cardboard, glass and metal
containers, and plastic bottles. Disposal bans may apply to generators of thalsnateri
haulers, and solid waste facilities. MDE will evaluate access to recycling services for these
materials and develop a series@fommendegrogressive disposal bams2018 Similar
to the organics disposal ban discussed under Objetbatow these disposal baruld
begin with the largest generators of the materials. (For disposal bans as a method of
addressing specifiatget materials, see Objectivddiow.)

2.6 Encourage payasyou-throw (PAYT). PAYT systemscan drastically reduce residea
waste disposal by providing individual incentivés changerecycling and disposal
behavior In most existing systems, trash pickup is funded by flat fees or thxésese
systems, the individual has no financial interest in reducing disppsalPAYT system, an
individual pays a variable rate for trash pickup that is based on the amount of trash the
individual sets out for disposal Recycling is typically #dfre
cost is actually internalized into the price for trgsbkup. This approach is similar to

%2 MDE, Solid Waste ManagemehtRecycling and Source Reduction Study Group Final Report, p. 20 (2013),
http://www.mde.state.md.us/programs/Land/RecyclingandOperationsprogram/Publication#Dsé8v%20Tas
k%20Force%20Final%20Report%20FINAL%207%2031%2013.pdf

%3 Vermont Act 148 of 2012.
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variable pricing for metered utilities, such as electricity and gasstudy sponsored by

EPA examined disposal behavior in over 1,000 PAYT communities. It found that PAYT

programs reduced residential MSW by an ageraf 17%due to source reductign
increased recyclin@nduse of yard waste pickiff However, welldesignegrogramscan

yield much greater reductions, over 40% in some cases. In Gloucester, Massachusetts, for

example, the City was able to further redulisposal byan additional26% by switching
from an existing stickebased PAYT system to a more efficient 4mped PAYT systeffr.

Some communities may bleesitant to adopt PAYT due to perceived challenges in

implementation. While theremay be initial costs to transition to uriiased pricing,

research has shown that administrative burdens do not increase for the majority of

communities that adopt PAY®f. Anotherconcernis thatillegal dumping will increase as
consumers seek svoid paying for collection under a PAYT systeResearch has shown

that though this problem is reported as a significant concern, it is actually fairly rare (less

than 20% of PAYT communities) and temporary (less than 3 mdtthBjoblems with

illegal dumping can be lessened by providing periodic disposal of bulky materials, which

make up the majority aflegally discardedtems.Enhancing education and enforcement of
litter laws also helg to address this temporary issue. Restructuring the paymeetrsys
through PAYT can providadditionalfundsto more effectively tackle litter problems.

In Maryland, pricing systems vary by county and municipality. A few Maryland
communities have instituted PAYT pricing, including the City of Aberdeen and Charles

County,®® but the practice is not widespread. MDE whleginning in 2016encourage
local governments to institute PAYT programs by:
A Providing sample ordinances, policies, or regulations

Maintaining information about PAYT on its website, including cstselies, research,
and manualts

>\

recycling rate increases, source reduction, and;costs

Providing local governments with technical assistance in designing Pandr
Consideing legislative options for increasing PAYT. Options include a Statk
PAYT requirement similar to the one enacted in Verffont a waste reduction
standard that would allow local governmetdsmeet per capita residenti@disposal
caps through PAYT or altertige efforts (seénitiative 2.8).

> >

Skumat z, Lisa A., Ph. D. and David J. Freeman, nPay
Anal yseso, prepared for US E RBdatep BupsSitr C@) decembd 2006 o mi ¢

http://www.epa.gov/osw/conserve/tools/payt/pdf/sera06.pdf

5 Waste Zero, Gloucester, MA Case Study,

http://wastezero.com/media/17559/Gloucester WZ%20Case%20Study.pdf

6o Skumatz, supra note 66.

d.

% n Charles County, residents have the option to contract with private héurletsbside trash pickup or to use
county dropoff sites. Variable rate pricing is implemented at the county-dfbpites. Each prepaid ticket, which
costs $1.75, authorizes disposal of onegd@Bon bag of trastSeeCharles County, Trash DisposaldaTaga-Bag
Program http://www.charlescountymd.gov/pw/environmental/tra$posalandtag-bagprogram

0924 V.S.A. § 2202a(d).
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2.7 Support extended producer responsibility for packaging.An EPR system for Maryland
should improveavailability and conveniencef recycling servicesvhile makingefficient
use of existing recycling infrastructurdélar yl and o s | ocal ghever nme
primary responsibility for implementing recycling prografos more than20 years since
adoption of the Maryland Recycling Act. During this time, they have made significant
investments to improvineir programsand have gained extensive experience responding to
local conditions. However, funding for continued improvements is limited The
Department believes that an optimal EPR system for packagogdwpreserve local
government involvement in recycling programahile holding producers financially
responsible for environmental imgia of their packaging choices.

In addition to many European countries, packaging EPR currently exists in five Canadian
provinces’® Since the Canadian programs tend to be newer thmopEan programs, the
Department is tracking Canadian EPR programs as examples of how an EPR program
might be implementeth a jurisdiction with significanéxisting local infrastructure. The
Canadian programs also demonstnedeying approaches to munpeil involvement and
apportioning of responsibilityrackingtheir performance and any problems that arise will

be useful in assessing EPR propsgat Maryland. Packaging EPR bills introduced in
2013 in North Carolina and Rhode Islaamtl future U.S. tis are also being track€d.

In any EPR system, efforts should be made to align the program with similar programs
existing or under development in other staldse Department will continue to examine the
variations among existing and proposed prograntetermine the best type of EPR system
for Marylandby 2018.

2.8 Consider further increases in minimum county recycling ratesand establish
maximum disposal rates. As discussed above, counties will have fully implemented new
recycling plans by Decemb@015 to achieve at least 20% or 35% recycling, depending on
population. As the nederm strategies in thiBlan are completed, the mandatory county
rates should be reexamined to ensure they preserve incentives for continual improvement
of local recyclng programs.

I n addition to and c onandaeshpnonond ieayaing vaieg, the t h e
State shouldconsider establising maximum waste disposaper capita for local
jurisdictions A 2014 bill introducedin Massachusetts would require tBéate to set a
pefformance standardf no more than 450 pound$ MSW disposegber resident serveay

a local government progra®d In reporting progress toward the standard, local
governments would be authorized to disaggregate certain categories ®fthedsnay be
beyond the | ocal government 6s control, such

0 As of the publishing of tisi Plan, the five provinces were Ontario, British Columbia, Manitoba, Quebec, and
Saskatchewan (program will be implemented January, 2015). Packaging EPR has been informally proposed for
public consultation in Alberta.

" North Carolina 2013 House Bill 94®&hode Island 2013 House Bill 5264.

"?Massachusetts H. 4317 (2014).
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Reevaluation of minimum recycling and maximum disposal stiesld be repeated every
5 years, beginning in 2020.

2.9 Boost reuse and recycling otonstruction and demolition debris. In 2012, 1.7 million
tons of C & D materials were disposed in Marylaitlis demonstratethe importance of
expandingSt at eés focus beyond MRA matedaocal s i n
jurisdictions across the B. have developed a variety of policies aimed at encouraging
diversion of C & D materialsThese policiesre oftenincorporated ito the local building
permit process Examplesinclude: minimumrecycling and reuse ratedisposal bans on
certain types ofC & D materials; requiring new construction to include a certain
percentage of salvaged materialluntary or mandatory takéack programs for
producers of carpet and other selected C & D wastes; deposits paid by contractors that are
refunded upon proodf recycling; planning and reporting requirements; and subsidized
recycling service$®

The State should assistiilders and local governments in diverting more C & D materials
by:

A Working with counties and municipalities to promote the local poliéged above,
particularly mnimum diversion requirements andhinimum salvaged material
requirements for new construction;

A Considering action on select policies better enacted at the State level, such as EPR
programs for cgoet anddisposal bans on sonygpes of C & Dmaterials

A Creating an ongoing partnership with tBeilding Materials Reuse Association,
Construction and Demolition Recycling Association, Green Building Council, and
other related organizations pwovide outreach, educatiotechnical asistanceand
research on C & D reuse and recycling. In particular, this partnership could be
leveraged to create regional C & D materials exchanges, conduct pilot and
recognition programs, angupporttraining programs in the field of building de
constriction.

2026- 2030

2.10 Adopt universal recycling. Universal recycling laws ensure that recycling is available
and required foall residences and business8sveral states and local jurisdictions have
already adopted universal recycling or mandatamypmercial recycling laws. These laws
vary somewhat in their content, but Marylastould consider a system of universal
recycling similar to those in Delawar&/ermont and Prince Georgebo
Maryland’® A universal recycling law might include tii@lowing requirements:

3 CalRecycleCalifornia Jurisdictions with C&D Diversion Programs
http://www.calrecycle.ca.gov/ConDemo/OrdinanceSibok County, IL Ordinanc&2-O-37; NERC, Summary of

U.S. State and Mhicipal C & D Regulations and Requirements,

http://nerc.org/documents/summary_of state_candd_reg_requiremenBafRiécycleC&D Recycling Plans and

PoliciesA Model for Local Government Recycling and Waste Redugtion
http://www.calrecycle.ca.gov/LGCentral/Library/innovations/CnDRecycle/

“10 V.S.A. A 6602 et seq.; 7 Del. -1@2g.e. A 6053; Prince
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A Any entity that collects and hauls trash must also provide separate collection of

recyclables or subcontract with a recycling hauler to provide collection of

recyclables.

Any local government that provides trash pickup to resglenbusinesses must also

provide recyclingand organis pickup to those residents and businesses.

Haulers and local governments that collect recyclabled organic wastenust

deliver thosematerialsonly for recycling composting or anaerobdigestionand not

for disposal.

A Residents and businesse=ceiving trash services may not opt out of recycling
service.

A Disposal bans, discussed above, would be concurrently phased in to ensure that
recycling services are used.

>\

>\

Objective 31 Increase Diversion of Organics

Background

Marylandalready diverts significant quantitie$ yard trimmings, recycling an estimate®.9%

of all yard trimmings generated in the Stateection 91724 of theEnvironmentArticle of the
Maryland Codeprohibits disposal of separately collected loads of yard waste at refpesalis
facilities inMaryland Interest in composting of food scraps kiaanaticallyincreased in recent
years,with siting of several new food composting facilities and ppatjectsin the State.
However,food composting infrastructure is stilbbt adequatéo serve the entire State and the
food compostingateremains low at an estimate8.5% in 2012.

Organics are a priority material, not only because twympse a largeportion of the waste
stream(see Chapter 1)put because disposal of organias asignificantimpact on greenhouse

gas emissions Organic materials break down in landfills in the absence of oxygen, generating
methane, a greenhouse ghst isup to 34times more potenthan cabon dioxide’> Even
modern, weldesignedandfills with landfill gascollectionsystems do not prevent escapealbf
methane Some recent researciotesthat the capture rates difficult to measure anduggests

that itmay belower than some previous estimaf@sEPA estimates that landl§ are the source

of 17% of U.S. methane emissionso diverting organics away from landfills can have a

Myhre, G. etal. (2013)AnthropogenicandNaturalRadiativeForcing.In: ClimateChange2013: The PhysicalSci
enceBasis.Contributionof Working Groupl to the Fifth AssessmerReportof the IntergovernmentaPanelon Cli
mateChanggStocker,T.F.,D. Qin, G.AK. Plattner M. Tignor, S.K. Allen,J. BoschungA. Nauels,Y. Xia, V. Bex

andP.M. Midgley (eds.)].CambridgeUniversity PressCambridgeUnited KingdomandNew York, NY, USA,

Table 87, http://www.climatechange2013.org/images/report/WG1AR5_Chapter08_ FINA(xihg a 106year

time horizon and including carbarimate feedbacks).

® ARCADIS, U.S., Inc.Quantifying Methane Abatement Efficiency at Three Municipal Solid Waste Landfills
(2012) (prepred for EPA National Risk Management Research Library),
http://nepis.epa.gov/Adobe/PDF/P100DGTB.pdf

(St at i rolfthe dnea source emissions, landfills are considered the most challemgipuafitify emissions]
because of their size, and ever changing nature due
the data fAdoes not support the use of collection effi
sudi)es. 0
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substantial impact on reducing greenhouse gas emisSioBsmpostimproves soil qualit by
improving pH andsoil structure, adding nutrients that are slowly released over time, increasing
water retentionand helping to control erosion

Chapter 363, Acts of 2011 required MPi& consultation with other State agencies study
compostingin the State and develop a set of recommendationecreasecomposting. The
Department hosted a Composting Workgroup casep of composters, local governmentise
Maryland Environmental Service (MEShe Maryland Department of Agriculture (MDA),
pubic interest organizations, and other experts on composting. The Workgroup report with
recommendations was published in January 281@ne focusof the recommendationsasthe
need to create a clearer regulatory pathway for new composting facilitigsulpaly for food
scrap composting. Chapter 686, Acts of 20&8uired MDE to adopt new regulations for
composting facilities, including a compostiegecific permit and design and operational
requirements. These developments will make it easier forawemposting facilities to begin
operating by establishing cleaegulatoryrequirements Siting new facilitiesis essential to
managing the volumef food scraps available for composting amdtreasing diversion of
organics At the time of the Composting/orkgroup Report, there were XBown composting
facilities operating in Maryland, with onlfour accepting food (and two of these operating at
pilot-scale).

Initiatives

Underway

3.1 Finalize and implement new composting regulationsAfter the Compostig Workgroup
completed its workn December 2012, MDE sstarted meetings with a smaller subgroup
to discuss and draft the new regulations required by Chapter 686, Acts of 2013. These
regulations are projected to be finalizedearly 2015 and are expecteto result in an
increase irthe number oEomposting faciliesin the State.

2015-2020

3.2 Publish composting facility guidance. During the Composting Workgroup process,
stakeholders requested that along with new regulations, MDE provide a guidanceedt
to convey in clear, plain language, all information that a potential composter would need to
know in order to operate lawfully in Maryland. The Department will publish this guidance
concurrentith the final regulations.

3.3 Encourage fooddonation. Optimally, edibleleftoverfood should be used to feed people
(See Figureld: Food Management Hierarchyfccording to Feeding America, over

""EPA, Overview of Greenhouse Gases: Methaite;//www.epa.gov/climatechange/ghgemissions/gases/ch4.html

8 MDE, Composting Workgroup Final Report (2013),
http://www.mde.state.md.us/programs/Land/RecyclingandOperationsprogram/Publications/Documents/composting_
workgroup_final_report 2013000%20(1).pdf
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770,000 Marylanders were food insecure in 20ihcludingalmost260,000 childrer(® In
order to ensurehat edible surplus food is put to its best use, MDE will:

A Identify and survey large foodcrap generators to determine the quantities and
locations of available food and to gauge the current level of participation in food
donation.

A Provide informatonand esour ces on MDEO6s website rega

A Promote a hierarchy of food management thadritizes, after source reduction,
feeding people in need

A Facilitate contact between Maryland food waste generators and Feeding America,
food banks, soup ldhens, food pantries, shelters, astter organizations in need of
food donations. This may include hosting a food recovery workshop.

3.4 Launch aneducation and outreach campaign targeted to organicsAs infrastructure
for recycling organics develops in Maryland, many businesses and individuafomtte
first time, have access to services for recycling the organics they generate. However,
diversion of theserganicswill require a change in behaxion the part ofeneratorsAn
outreach campaign will bemployedto convey the benefits of composting and practical
information about how to participate. The campaign will be targeted to three key sectors
that play significant roles in composting: =mts, local governments, and large generators
of organics (such as universities, hospitals, and -fetated businesses). Specific
Composting Workgroup recommendations related to outreach will be the basis for
developingthe campaign, and additional irtpwill be sought fromstakeholdersAs
suggested in the Workgroup recommendations, the outreach program should be a
coordinated effort among MDE, MDA, University of Maryland Extension, Maryland
Agricultural Education Foundation, and other environmentat&uion organizations.

3.5 Promote compost use in a wide variety of applicationsChapter430, Acts of 2014
establishedhat the use of compost and comploased products in highway projects is a
best management practice for erosion and sediment control anetopsstuction
stormwater management. The law also directs the State Highway Administration to
establish compodpecifications for these uses by the end of 20#DE should promote
these and other uses for compost, including in agriculture, landscaping, and soil
remediatiorby:

A Revi ewing MDE 6 s Soi l Erosion and Sedi me
~ Design Manual t@nsure compost use is encouraged wherever appropriate;
A Providing information on compangdt uses on

A Working with the MarylaneDC Compost Council and other stakeholder groups to provide
education and outreach on compost uses.

3.6 Phase in a disposal ban omommercial and institutional organics. The capacity for
processing organics in Maryland is expected to increase as the new regulations are fully
implemented. Concurrent with this expansion, the State must ensure that asingcrea
supply of divertedmaterials is available to the ndacilities. Beginningwith the largest
generators of organics, the disposal ban would require that commercial and institutional

" Maryland Food Bank, Map the Meal Gdtttp:/feedingamerica.org/hunger-america/hungestudies/maghe-
meatgap.aspx
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entities use source reductidopd donationcompostingor anaerold digestion to manage
organics Thethresholdquantity of organics generation that would subject an entity to the
disposal barshould start at one tasf organic waste generatpér week andlecrease over
time, as services become increasingly availafilee Department should support organics
disposal ban legislaticior passagéy 2016, with the first phase of bans effective by 2017.

3.7 Encourage anaerobic digestion.Use of anaerobic digestion (AD)rf@rganics such as
food scrapsand animal manurdas growing in popularity in the U.S. and proven over
decade®f usein Europe. AD technology is now commercially available in the U.S. and
presents an additional opportunity for diversion of organics, either alone or coupled with
composting of digestate.AD also generates renewable energy that displaegison
intensive sourcesf erergy, thus reducingreenhouse gas emissiorifter the composting
regulations areamplemented beginning in 20%, the Department will evaluate whether
additional regulatoryauthority or new regulations are necessary to address TAB.
Department willalsomeet with other relevant agencies, including MES tedMaryland
Energy Administration, to identify ways in which AD cha encouraged in the Stat€he
St at e 6 s AD shauld beveompléted by 2016.

3.8 Decrease plastic bag usage for organics collectio®lastic bags used to contain sodrce
separated organics for collection create operational and product quality issues for
composting facilities. Bagged material must &mptied prior to compostingither by
laborintensive manual debagging or mechanical shredding in which bags can become
caught in machinery. During ttmomposting film plastic can be blown off site or into
fencesand must be collected for proper dispb Finally, while operators attempt to screen
most plastic from finished compost, too mugblastic in the product can make it
unattractive to buyers. MDE will consider how best to address tlésue and may
recommend legislation. Additionally, MDEn consultation withlocal jurisdictionsand
composting facility operatorsyill work to identify and evaluate potential alternatives to
noncompostable plastic bagscluding compostable plastics, paper bags, and reusable
bins.

3.9 Decrease disposal of seage sludge.Of the Marylandgenerated sewage sludge managed
in State, approximately 12% was disposed®012 while the rest was stored, applied to
agricultural or marginal land, or markdtéor sale. While this represents a high level of
diversion reléive to many other materials, there is still opportunitgiteert theremaining
sludge through AD or composting. In addition, existing digesters located at wastewater
treatment plants may be leveraged tedggestfood with sewage sludge.

2026- 2030

3.10Institute universal organics diversion.The ul ti mate goal of the
is to ensure that individuals, businesses, and institutions have universal access to recycling
services for organics.This could be accomplished by requiringrivate haules or local
governmert to offer separate collection of organiésr compostingwherever waste is
collected Universal collection would be coupled with an eventual blanket lpta@ on
disposal of organics.
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Objective 47 Address Specific Target Materials

Background

Some materials warrant special consideration because of their particular environmental impacts
or the practical challenges inherenemdof-life managemenExamples are:
A Materials that are bulky and take disproportionate landfill spacelative to their share
of the waste strealfe.g, mattresses, carpet).
A Materials that are economically or technologically infeasible to recycle, or that are not
typically accepted througihe mainrecycling channelge.g, polystyrene foam).
A Materials that are frequently litter¢e.g, beverage containers, carryout bags)
A Materials thatpresent specific environmental or public health risks if improperly
managede.g, pharmaceuticals, mercugontaining products)

In Maryland the burden oflealing with difficult material®ias historically fallen on counties and
municipalitiesthat manage solid waste and recycling progranh®cal governments haveeen
successful in implementing recycling programs for some difficudttemals. Electronics
recycling programs, discussed below, are a case in pbiotvever,becausdocal governments
are limited inresourcesaind geographic influence, they have limited ability to produce the kinds
of upstream changes that wouktiuceendof-life management problemdviany of the actions
listed below attempt toe-distribute this burdemore evenlyamong producers, consumers, and
government

Initiatives

2015 - 2020

4.1 Conduct a waste sort.As discussed in Chapter 1 of this Plan, Mang receiveseports
of materiatspecificrecyclingvolumes,but does not receive similar breakdown fomwaste
disposl. As a result, the Departmemiust extrapolatdfrom EPA waste generation
information for theentire U.S.to draw conclusions about specifinaterials in Maryland.
The disadvantage to this method is that it
the waste stream in the U.S. as a whole. To obtain more accurate empirical information
about which matésls need to be targetefbr increased recyclingn Maryland, the
Department should conduct a Stapecific waste sorby 2016 The Departmerds sort
shouldalso includea review ofthe severalvastesorts done by Maryland counties over the
past decade.

4.2 Adopt a disposal ban on electronicsDisposal bans prohibit landfills and incinerators
from accepting certain items for disposal and may also prajebieratordrom discarding
these materials in the trasklectronic devices contain toxic matesialsuch as lead,
mercury, cadmium, and arsenic, which should be eliminated from the waste stream
wherever possible. Maryland law encourages electronics manufacturers to institute take
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back programs for endf-life devices by providing a reduced renewak féor the
registration requirement imposed on all manufactdfersin 2001 - 2002 Maryland
participated in a pilot program with the rest of EPA Region 3 in whachl government
electronics recycling programs and events were funded and advéttiseder the last
decade,local governmentshave largely stepped in to provide their residents with
permanent electronics collection sites or collection eVéntBespite the availability of
these opportunities for electronics recycling, there is currently noebptioh on disposal of
electronic devices in the trash. Therefore, a bathemlisposal of electronicshould be
enacted in Maryland by 261

4.3 Establish EPR prograns for mattressesand other difficult -to-manage materials An
estimated 20 million mattresses are discarded in the U.S. each year, and it is likely that less
than 2% of these are recycl®&d.Mattresses present challenges for disposal because they
are bulky and not easily compactedaking transport and dispdsaefficient In addition
while mattresses are recyclable, the prevailing method of separating steel, foam, wood, and
cotton involvesa labor intensivananual process These issuesgs well asa widespread
perception that handling used mattressemnignsanitarypractice has resulted in a dearth
of voluntary recycling programs among mattress retailers, producers, and even local
governmentsin 2013, California, Connecticut, and Rhode Island passed the first mattress
EPR programs, which mandate mantifiaerdeveloped recycling plans along with a-per
unit fee on the retail sale of each mattf¥ss.These bills were supported by the
International Sleep Products Association. A similar program in Marytatt help to
increase and funthediversion of matessesand should bpursuedoy 20717.

Other states and localities haatso used EPR to address materials such as paint and
carpet®® Marylandwill examine these and other programs to determine whether EPR is an
appropriate solution for these materials. The Department should complete its examination
by 2018. In addition, the Department should request assistancéofrahgovernmentsn

8 Environment Article, §91728(c) Annotated Code of Maryland

8 EPA Mid-Atlantic Region, Final Reportonthe Mt | anti ¢ States6 Electronics Rec
http://www.mde.state.md.us/programs/Land/RecyclingandOperationsprogram/SpecialProjects/Documents/www.epa
.gov/reg3wcmd/eCycling/pdf/FinaleCyclingReportApril2004.pdf

See MDEOG6s -wegblsing,i "mEMaryl and, o for a |list of permaner
governments and electronics manufacturers.
http://www.mde.state.md.us/programs/Land/RecyclingandOperationsprogram/SpecialProjects/Pages/Programs/Land
Programs/Recycling/specialprojects/ecycling.aspx

8 International Sleep Products Assatibn estimates 20 million mattresses are discarded annually. Presentation by

Chris Hudgins, ISPA, at Resource Recycling 2013 Conferéatige//www.resource
recycling.com/RRC13mceedings/Hudgins.pdfEPA estimated that 10,000 tons of mattresses were recycled in

2011. Assuming 70 pounds per mattress on average, this would be less than 300,000 mattresses, or 1.5% of all
mattresses discarded. EPA, Municipal Solid Waste in theetd §itates, Facts and Figures for 2011,
http://www.epa.gov/epawaste/nonhaz/municipal/pubs/MSWcharacterization_fnl_060713 2 rpt.pdf

84 Rhode Island 5799 (2013); California SB 254 (2013); Connecticut, Public Ae4232013

% Minnesota, Vermont, Rhode Island, Connecticut, California, and Oregon have similar laws requiring paint

producers to develop and implement paint recycling plans that inakeéack locations. These programs are

funded through fees on the sale of paiSeePaintCarehttp://www.paintcare.org/index.ph@alifornia has

established EPR for carjirag.
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a regular basis in identifying problem materials and considering possible solutions that may
involve EPR.

4.4 Adopt a carryout bag reduction and recycling hw. Plastic carryout bags have a
disproportionately high environmental impact relative to tlemall fraction of the waste
stream. (All plastic bags, sks, and wraps generated in 2Gbnstituted only 1.5% of the
total U.S waste streaff) They are a significant component of litter and are easily blown
into storm drains and waterways. The Anacostia Rivdrpamts of the Patapsco River are
listed as impaired for trash under the Clean Water Act. A trash Total Maximum Daily
Load (TMDL) was established in 2010 for the Anacostia River. Plastic bags can also be
difficult to manage; if they end up in the wrorggycling channel they cdmecome caught
in equipment, increasingperational costs for recyclergs a resultalthough recycling of
plastic bags is technologically possible, many local programs in Maryland exclude plastic
bags from residential recyclimyograms.

Legislation to addressplastic bag waste comes in three formsandatory takévack
programs, fees, and banfakeback programs require stores or manufacturers that provide
plastic bags to collect used bags at the store and recycle themreé@es customers to

pay for each plastic bag they receive, so that a part of the environmental cost of the bags is
internalized when customemlect to use them.Bans prohibit stores from providing
customers with plastic bags for carrying purchases.

Regycling rates for plastic carryout bags remain low even in places with mandatory take

back program&’ Takeback programslonedo not provide incentives for consumers to

return bags for recyclingThe optimal solution i®ne that encourages less disposable bag

usei either through a fee or bahhe fee has the benefit of providing a revenue stream that

can be used for litter cleanup @cycling programs, while the bawould likely result in

more source reductiohese pproaches are both represehtégthin Maryland athe local

levelT Montgomery County has a bag fee, while the town of Chestertown in Kent County

has a bag ban. Some municipalities outside Maryland have combined the two strategies,
instituting a ban on pktic carryout bags with a fee on paper carryout Bag®hile paper

bags are recyclable or compostable, use of reusable bags is a form of source reduction,
which is preferable to recycling and composiingA study comparing customer behavior

in Montgome& v and Prince Georgeds counties wunder
Shoppers in Montgomery County were more likely to use reusable bags than Prince
Georgebs County shoppers (57% commahowd t o
bags(18% compared to 4%§° The disparity in reusable bag use was apparent even after
accounting for income differences.

8 EPA, Municipal Solid in the United Statdsactsand Figures 201,
http://lwww.epa.gov/epawaste/nonhaz/municipal/pubs/MSWcharacterization_fnl_060713_2_rpt.pdf

87 See, e.g. CalRecycle, 2009 Statewide Recycling Rate for Plastic Bags,
http://www.calrecycle.ca.gov/plastics/AtStore/AnnualRate/2009RatéRéporting a recycling rate of 3% in

20009).

8 See, e.g., Los Angeles County Code, Chapter 12.85.010; Seattle Municipal Code $@1.86tk that these

and similar laws allow the retailer to keep the fee on paper bags, but specify that the proceeds must be used for costs
related to implementing the law and providing paper bags.

8 Sjerra Club Maryland Chapter, Testimony on 2014 HB Bé&®re House Environmental Matters Committee.
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The Departmenwill evaluateand recommend one or moogtionsto addresscarryout
bagsby 2016

4.5 Adopt a beverage container recyclingdw. Beveragecontainers constitute abo4t53%
of the waste stream in the United Stat@sHowever, like plastic bags, they are frequently
littered and often consumed away from home where #ineyess likely to reactecycling
collection points. Because beverage containers are typically made from materials that are
easily recycled through existing infrastructure, they represent an area of opportunity for
capturing more of Mdnr 2012,a n Ma s y lwarsd Ges srt @ ceyaan.
beverage caainers was estimated 42.8%.

Potential égislation designed toincreasebeverage containerecycling could include
depositsor recycling feeson beverage containers, mandatoryyofing for bars and
restaurants, or ERRtyle programs in which produsamustestablish recycling programs.
Programs that create a dedicated recovery system for beverage containers have the benefit
of yielding higher quality material streams with less contamination and less breakage of
glass.

Beverage container depositgislation has been repeatedly introduced in the General
Assembly in recent yearsThe Department should consider deposit systems that are
financially sustainable eveat high levels of container redemption. It is not unusual
among existing deposit states redemption rates to reach 80% or higher. Achieving a
high redemption rate ighe goal of the programbut also limits the quantity of
unredeemed deposits left to pay for operation of the redemption sysikis.issue is
addressed in some states fgguiring beveragedistributorsto fully fund the costs of
redemption.

The Department will continue to consider and evaluate alternative solimiobsverage
container recyclingnd recommend legislation in 2017

4.6 Study potential solutions for pharmaceuticals Endof-life management of
pharmaceuticals presents important environmental and public health concerns. Improper
disposal of pharmaceuticals by flushing leftover drugs down the toilet has contributed to
detectable levels of pharmaceuticalsdrinking water and fish tissues. Safety concerns
including accidental exposure and illegal abudegve historically resulted in
recommendations that consumers flush unused medicBioper disposal fosometypes
of medication continues to be debatat the federal levét. Federal legislation passed in
2010 has sought to make it easier for controlled substances to be transferred from their
owners to authorized entities for disposal through collection progfaéaieralregulations

99 EPA, Municipal Solid in the United Statd&actsand Figures 201,
http://lwww.epa.gov/epawaste/nonhaz/municipal/pubs/MSWcharacterization_fnl_060713_2_rpt.pdf

See FDA, fAHow to Disppaeldf (UnDesdi Medikbeneaf ety reasc
people are questioning the practice because of concerns about trace levels of drug residues found in surface water,
such as rivers and | akes, and in some community drinki
http://www.fda.gov/ForConsumers/ConsumerUpdates/ucm101653.htnk P A , APhar maceuticals ar
Pr oduct s htipiwalkiaepasgovi/s@tech/swguidance/ppcp/
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to implement thisdw are currently proposé€d.(Controlled substances include narcotic
pain relievers and other drugs specified in federal regulations for more stringent control
because of their potential for abuse and/or dependence.)

Within Maryland, limitedpermanentollection opportunities exist at some police stations

and pharmacies, including throughammib c k pr ogram cal |l ed ADI spc
State drug repository program that provides unused medication to those in e

Maryland locations also particifgin the National Prescription Drug Takeback Bayo

states have yet passed mandatory pharmaceutical stewardshighiawes) several local
governments in Californiand Washingtorhave. The State should continue to collect
information about the adequacy of existing programs, developments in the federal
regulations, and any new EPR laws that address pharmaceuticals.

2021- 2025

4.7 Consider other disposal bans Maryland hasalreadybanned a number of items from
disposal in landfills. Disposal of scrap tires in a landfill is prohibited unless a waiver is
granted by the Secretary of MDE. In addition, controlled hazardous substances, liquid
waste, special medical waste, radioae substances, automobiles, drums and tanks (unless
empty and flattened or crushed with the ends removed), animal carcasses from medical
research or destruction of diseased animals, untreated liquid septage or sewage, and
chemical or petroleum cleanup tedals are banned from disposal in municipal solid waste
facilities in the State. In addition &ectronics anthe materialsdiscussed above, the State
should inventory other materials for which there is already adequate recycling capacity or
for which disposal produces particular environmem@tm Additional materials that may
be considered for disposal bans include:

A Latex paint

Carpet

Metal;

White goods

Gypsum wallboard

Wood

Asphalt and concrete

Cardboard;

Textiles;

Batteries and

Mercurydental amalgam and other mercuagntaining products

I I I I I I D D D

Foll owing the Stateb6és inventory and evaluat
bans.

92Secure and Responsible Drug Disposal Act of 2010, P. [-2781124 Stat. 2858 (2010); 74 Fed Reg. 75784
(Dec. 21, 2012).

9 U.S. Department of Justice, Drug Enforcement Administration, National Takétifiakive,
http://www.deadiversion.usdoj.gov/drug_disposal/takeback/index.html

% Environment Article, § 228(f), Annotated Code of Maryland
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2026- 2030

4.8 Consider product bans for nonrecyclable materials.Product bans are used address
materials that are not readily recycled for technical or economic reastnasluct bans
prohibit the sale or provision of the covered product by any person within the jurisdiction.
This approach isonsistentith zero waste principles, which encourageycling of items
that are efficiently recycled, redesign of items that are not, and elimination of items that
cannot be redesigneds Marylandgets nearer to itsero waste goaland most traditional
recyclables have been capturédwill need to focs on the items remaining in the waste
stream and determine whethesuse orrecycling is possibldor these materials For
example, some cities in the U.S., including San Francisco, California and Seattle,
Washington have prohibited use of a@tyclableand norcompostable food service ware
by food vendors and busines$gs.Washington, DC will specifically prohibit use of
polystyrene foam food service products, beginning in 2616.

Objective 51 Incentivize Technology Innovation and Develop Markets

Background

This objective consists of strategies to make Maryland more attractive to reaythtep
research, development, and business, by:
A Reducing regulatory and economic barriers to establishing new recyelaigd
businesses;
A Supporting burgeang technologies in waste diversion; and
A Growing inState markets for recycled materials and recycled products.

In order to meet the zero waste goals, Maryland must ensure there is sufficient capacity to
process additional recyclables and sufficient deiéor recycled products. Several new
technologies for diverting and managing waste are becoming more popular and commercialized
in the U.S., including anaerobic digestion and gasification. However, siting new facilities
involves capital costs, and to encage local governments and private businesses to invest in
new technologies, Maryland should establish clear regulatory systems and favorable economic
incentives.

Incentives and subsidies used to support waste diversion in other jurisdictions inciidiege
grants for local governments, tax credits, loan guarantees enterest loans, grants and cost
share for businesses, technical assistance, and subsidies based on prqdantites (For a
discussion and examples of these incentives, alatigtiae funding soures for these programs
in other $ates, see Appendix B.)

Initiatives

% San Francisco Food SereitVaste Reduction Ordinance, Ordinance-26%2006); Seattle Ordinance 122751
(2008).
%D.C. Bill 20-573 (2014).
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2015 - 2020

5.1 Review regulatory requirements and provide guidance Maryl andads re
requirements applicable to waste diversion facilities should be flexebeugh to
accommodate quickly evolving technology and new innovations. The State should identify
regulatory barriers to siting new types of waste diversion facilities and ensure that there are
no unnecessary obstacles. Where a particular process &adaerobic digestion) is not
specifically addressed in law or regulations, additional authority may need to be sought or
additional regulations developed. Guidance documents or permitting assistance may also
be useful. Because local issues, such as lasd planning, also impact siting of new types
of facilities, MDE will seek ways to assist local governments in reducing barriers to new

technol ogi es, such as providing sample zol
regulatory requirements applicable waste diversion facilities should be completed by
2017.

5.2 Support waste diversion researchMaryland should seek opportunities to partner with
universities and other centers of research to investigate and test new waste diversion
strategies.

5.3 Initia te and fund demonstration gojects. The State should engage in partnerships with
local governments and private businesses to fund or otherwise support pilot programs for
testing new waste diversion strategies.

5.4 Establish a funding system for povision of financial incentives. As discussed in
Chapter 1, Maryland currently lacks a fundimgchanisnto attract and retain innovative
waste diversion businesses. The Department and stakeholders should resume discussions
and identify the best means &inding these programs, such as solid waste facility
permitting fees or a Stateide tipping fee on solid waste disposal.

5.5 Establish by 2018financial incentives for newreuse andrecycling facilities. Incentives

for new or expaned reuse,recycling composting and anaerobic digestion facilitias
Maryland may include lovinterest loans or loan guarantees, grants, technical assistance,
and funding for job training. In addition, mastates have used tax credits to encourage
investment in recycling fnastructure’’ including:

A Sales tax exemptions for sales of recycliatated equipment or machinery;

A Property tax credits for construction of new facilities or installation of new

equipment; and
A Income tax credits or deductions for equipment investmergmployment.

5.6 Collaborate across agencies on business and market developrnen Mar yl and
Department of Business and Economic Development (DBED) conducts a variety of
business assistance activities and provides information on available tax crexiss tc
capital, recruitment and training, aadsistance witkiting of facilities. MDE should work
with DBED to develop programs that specifically target prospective recycling businesses
and capture the green jobs potential of an expanded recyclingosting and anaerobic

“EPA, fAState Recy hipi/mwy.efagov/wdes/amesenteftovistrmd/birasstAtx.htm
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