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Presentation Overview

Summary of MRWMD's History of Waste
Management & Energy Recovery

Small steps lead to long-term success.
Innovation through partnerships.
Local solutions to local problems.

MRWMD infrastructure for energy
recovery along the path to “zero waste”.



Managing Waste on the Peninsula:
Early 1900s




Managing Waste: 1920 - 1955




The MRWMD Today




MRWMD Today - An Integrated Approach

 SS, Mixed Waste, & C&D
MRF

* Recycling Drop-Off
e Buy-Back Center

* Reuse Store

* HHW & E-Waste
 LFG, 1983

* AD Facility, 2013

* Composting

* Public/ Private
Partnerships

* Public Education




MRWMD Public Infrastructure for
Managing Waste & Resources

« Last Chance Mercantile Reuse Store

* Household Hazardous Waste Collection

» Drop-off Recycling Center

« Material Recovery Facility Upgrade

* Dry Anaerobic Digester Pilot Project (5000 tons/year)
 Leased Composting Operations

 Leased Concrete & Asphalt Concrete Recycling

» Leased Fine Aggregate Operations

« Community Franchise Truck Yard & Maintenance Facility
 CNG Fueling Facility

* Monterey Peninsula Landfill

« Landfill Gas Renewable Energy

» Public Education and Outreach Program



> 2.7 Million Tons Diverted (1995 thru 2016)
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95-00

				SITE Tonnage		1995		1996		1997		1998		1999		2000		2001		2002		2003		2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016				Since 1996

		Accepted Materials																																																								Material		Tons

				Refuse - Landfill		215,230		178,923		159,038		168,688		158,450		137,862		145,038		158,995		158,114		171,505		181,868		162,789		153,612		134,664		115,968		120,777		115,070		110,374		117,182		116,869		126,842		144,982				3,037,608						Green and Wood Waste		804,967

				Refuse - Landfill - Regional Waste																		-		-		-		-		13,782		29,005		14,831		50,363		153,690		139,127		213,798		204,438		250,037		314,034				1,383,107						Mixed Paper		2,698

				ADC - Regional Waste																		-		-		-		-		-		-		-		-		24,403		24,566		38,170		35,794		39,993		68,268				231,194						Metal		70,260

				Asphalt/Concrete		21,320		21,014		14,459		16,424		18,032		15,678		20,944		15,490		16,361		16,016		18,692		19,335		14,883		12,587		28,597		25,294		24,560		36,379		30,460		25,710		31,787		37,095				459,798						Beverage Containers		2,186

				Dropboxes-Paper/Containers/Metal		1,745		482		223		369		473		362		111		954		928		837		549		568		528		641		741		677		633		531		518		453		461		542				11,579						Cardboard		9,458

				Food Waste		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		1,386		2,258		2,464		2,882		3,576		3,673		4,517				20,756						Last Chance Resale Items		14,544

				Problem Waste		2,350		2,139		5,957		9,094		8,579		6,047		6,833		11,081		7,427		7,133		7,611		8,258		8,666		10,400		10,741		6,258		3,854		3,267		4,607		4,159		3,072		3,441				138,625						Tires		24,513

				Roofing Material Process		-		-		-		-		1,348		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		0				1,348						Mattresses/Carpet and Carpet Pad		3,627

				Sludge		13,415		10,767		31,305		27,190		30,050		30,443		36,611		40,330		37,305		41,696		40,741		38,150		40,357		41,648		31,288		29,021		26,450		27,439		21,368		12,506		25,373		22,067				642,105						Dirt and Inert Material		456,157

				Tires - Cut/Chipped		-		-		-		401		281		508		354		218		270		327		97		-		2		2		0		647		4,417		2,595		3,718		8,176		4,255		4,374				30,643						Sheetrock		6,320

				Water Treatment Sludge		-		-		-		-		-		624		723		549		7		5		-		926		79		1,122		2,622		2,416		-		-		-		-		-		0				9,074						Biosolids		466,831

				MRF Accepted Materials		13,166		44,164		73,133		84,565		92,100		132,677		131,431		126,542		138,472		134,657		139,238		131,829		113,897		118,846		110,914		111,481		107,209		100,581		102,588		99,269		101,483		111,098				2,306,174						Asphalt Roofing Materials		24,052

		Total Accepted Materials				267,227		257,488		284,114		306,732		309,313		324,200		342,045		354,159		358,884		372,178		388,797		361,855		345,807		348,915		315,703		348,319		462,543		447,324		535,292		510,949		586,978		710,419				8,272,013						Concrete and Asphalt		528,316

																																																				0						Food Waste		20,756

		Diverted Materials																																																		0						ADC		231,194

				ADC - Regional Waste																		-		-		-		-		-		-		-		-		24,403		24,566		38,170		35,794		39,993		68,268				231,194						Other/Various		34,400

				Direct Loads of Asphalt/Concrete		21,320		21,014		14,459		16,424		18,032		15,678		20,944		15,490		16,361		16,016		18,692		19,335		14,883		12,587		28,597		25,294		24,560		36,379		30,460		25,710		31,787		37,095				459,798								2,700,280		-0

				Dropboxes-Paper/Containers/Metal		1,745		482		223		369		473		362		111		954		928		837		549		568		528		641		741		677		633		531		518		453		461		542				11,580

				Food Waste		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		1,386		2,258		2,464		2,882		3,576		3,673		4,517				20,756										34,400

				Landfill/Site Diverted		-		-		-		172		77		1,012		-		119		28		47		0		65		42		1,766		1,170		80		3		-		-		-		-		0				4,581

				Roofing Material Process		-		-		-		-		1,348		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		0				1,348

				Sludge Diverted - Granite		-		-		1,029		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		0				1,029

				Sludge Diverted - On Site		-		-		5,961		15,592		16,717		15,935		30,447		35,305		36,287		39,354		38,008		34,300		36,437		40,876		30,426		28,067		24,920		18,374		8,815		1,845		6,225		1,910				465,802

				Tires - Cut/Chipped		-		-		-		401		281		508		354		218		270		327		97		-		2		2		-		647		4,417		2,358		3,212		4,215		2,731		2,139				22,180

				MRF Diverted Materials		14,069		28,492		43,390		50,858		59,487		83,361		84,262		79,414		87,038		90,175		86,764		80,864		69,687		72,673		66,268		66,387		74,718		70,824		72,108		68,981		69,803		76,456				1,482,011

		Total Diverted Materials				37,134		49,988		65,062		83,816		96,415		116,856		136,118		131,502		140,912		146,757		144,109		135,132		121,579		128,545		127,203		122,538		155,912		155,497		156,166		140,574		154,673		190,927				2,700,279

																										0																										0

		Landfilled				230,093		207,500		219,052		222,915		212,898		207,345		205,927		222,657		217,972		225,421		244,687		226,723		224,228		220,370		188,500		225,781		306,632		291,827		379,127		370,376		432,306		519,491				5,571,735

																																																				0

				Percent Diverted		14%		19%		23%		27%		31%		36%		40%		37%		39%		39%		37%		37%		35%		37%		40%		35%		34%		35%		29%		28%		26%		27%				7

				Percent Diverted - No Sludge		15%		20%		23%		24%		29%		34%		35%		31%		33%		32%		30%		31%		28%		29%		34%		30%		30%		33%		29%		28%		26%		27%				6

																																																				0

																																																				0

				MRF Tonnage																																																0

		MRF - Accepted Materials																																																		0

				Refuse - MRF		-		28,237		52,924		58,111		63,383		100,736		95,501		94,995		105,301		88,373		98,036		95,775		80,896		84,062		79,121		76,803		73,548		68,009		68,267		67,905		68,051		70,499				1,618,534

				Free Paper/Metal/Tire Lds		256		218		602		919		1,260		1,703		1,996		1,320		1,106		1,142		928		840		780		364		279		247		214		201		202		153		138		200				14,811

				Wood/Greenwaste		12,910		15,709		19,607		25,536		27,457		30,237		33,934		30,227		32,065		45,142		40,275		35,214		32,221		34,420		31,514		34,430		33,448		32,371		34,119		31,210		33,294		40,400				672,829

		Total MRF Accepted Materials				13,166		44,164		73,133		84,565		92,100		132,677		131,431		126,542		138,472		134,657		139,238		131,829		113,897		118,846		110,914		111,481		107,209		100,581		102,588		99,269		101,483		111,098				2,306,173

																																																				0

		MRF - Diverted Materials																																																		0

				"Last Chance" Salvage		263		311		520		526		489		481		699		887		1,025		1,055		954		839		814		715		712		597		644		644		660		658		665		649				14,544

				Aluminum/Copper		14		4		5		22		10		4		4		2		11		14		27		43		44		68		71		69		88		77		68		33		35		36				734

				Asphalt/Concrete		-		1,855		2,591		3,703		4,966		5,213		3,669		3,961		4,077		3,267		3,680		4,381		3,775		3,519		1,898		1,498		2,725		2,459		2,733		2,687		2,838		3,025				68,518

				Cardboard Sold		99		300		380		599		653		623		562		670		682		629		525		563		441		373		287		277		344		254		270		327		354		346				9,458

				Co-Mingled Containers		-		34		57		73		73		87		122		131		145		133		141		115		76		86		106		95		83		91		89		152		244		55				2,186

				Feedstock		-		-		-		285		-		-		588		2,893		5,779		3,643		2,763		1,279		7		-		-		-		-		-		-		-		-		0				17,237

				Wood/Greenwaste		-		2,386		4,046		3,208		5,633		10,723		10,121		8,254		7,529		5,385		5,259		6,586		5,490		6,208		7,130		6,041		7,917		7,413		5,866		5,807		5,593		5,543				132,138

				Hazardous Waste		-		8		27		25		15		16		13		21		13		11		20		14		16		12		10		7		9		8		5		7		7		7				268

				Mattresses/Carpets/Pads		11		26		41		54		73		100		73		21		31		42		211		242		203		208		227		172		235		248		406		340		335		339				3,627

				Metal - Scrap		663		1,652		2,182		2,762		3,512		4,528		4,656		4,300		4,459		4,009		4,302		4,425		3,935		3,328		3,233		2,759		2,940		2,457		2,199		2,411		2,849		3,363				70,260

				Mixed Paper		-		59		23		104		90		187		360		387		362		289		229		248		256		58		26		20		-		-		-		-		-		0				2,698

				Sheetrock		-		66		239		256		344		403		525		336		320		375		377		564		389		310		175		180		198		96		110		196		293		569				6,320

				Roofing Material		-		-		-		-		189		3,992		2,715		2,213		2,529		2,489		1,948		2,342		1,399		-		662		368		1,819		30		10		0		0		0				22,704

				Tires Hauled		108		108		172		167		108		118		136		135		149		131		135		122		99		112		86		96		80		76		74		51		80		98				2,332

				Unders from Sort Line		-		5,977		13,500		13,537		15,875		26,650		26,084		24,977		27,863		23,562		25,917		23,889		20,524		23,256		20,133		19,777		24,188		24,602		25,500		25,101		23,218		22,026				456,157

				Total Sort Line Diversion		1,158		12,783		23,782		25,322		32,030		53,124		50,327		49,188		54,974		45,033		46,489		45,651		37,466		38,253		34,754		31,957		41,271		38,453		37,989		37,771		36,509		36,056				809,181

				Direct Loads of Wood/Greenwaste		12,910		15,709		19,607		25,536		27,457		30,237		33,934		30,227		32,065		45,142		40,275		35,214		32,221		34,420		31,514		34,430		33,448		32,371		34,119		31,210		33,294		40,400				672,829

		Total MRF Diverted Materials				14,069		28,492		43,390		50,858		59,487		83,361		84,261		79,414		87,038		90,175		86,764		80,864		69,687		72,673		66,268		66,387		74,718		70,824		72,108		68,981		68,803		76,456				1,481,009

																																																				0

				Percent Diversion - Sort Line						44%		43%		50%		52%		52%		51%		52%		50%		47%		47%		46%		45%		44%		41%		56%		56%		55%		55%		54%		51%				10

				Percent Diversion - Entire MRF						59%		60%		65%		63%		64%		63%		63%		67%		62%		61%		61%		61%		60%		60%		70%		70%		70%		69%		69%		69%				13

																																																				0

																																																				0

		Other Activity																																																		0

				Sand Sales		203,478		277,197		370,447		211,965		158,532		170,048		148,786		143,492		119,935		87,724		102,624		130,720		115,924		22,230		-		-		-		-		-		-		-		0				2,059,626

																																																				0

				Organic Mix Sales		-		287		3,027		3,433		2,064		3,395		6,345		2,889		1,758		3,669		3,986		4,865		3,519		2,852		1,075		3,319		3,480		3,861		584		-		-		0				54,409

				Mulch Sales		3,457		6,186		8,877		10,264		10,700		12,624		14,336		12,156		12,616		14,779		12,097		13,334		8,142		10,036		10,822		11,815		12,261		11,406		16,377		17,247		17,200		24,179				267,454

				Regular Woodchips Sales		-		4,963		3,115		3,660		5,262		6,601		6,801		4,574		4,089		4,681		5,830		6,570		5,818		4,431		3,937		3,168		6,236		12,285		8,379		8,455		15,249		21,712				145,816

				Color Woodchips Sales		-		-		96		149		150		319		169		264		304		114		116		126		157		103		118		246		129		138		108		164		173		156				3,300

				Compost Sales		-		-		68		526		735		880		986		1,320		1,132		1,354		1,306		861		784		914		791		725		802		716		935		822		695		655				17,004

				Top Soil Blend Sales		-		-		117		1,191		1,832		2,539		2,838		2,546		2,484		1,707		1,510		1,451		1,406		1,148		1,053		1,031		1,016		1,033		1,105		812		534		848				28,200

				Asphalt/Concrete Sales		294		-		-		1,074		69		91		16		-		-		-		-		-		-		-		-		-		-		0		0		0		0						1,250

																																																				0

				Biomass Wood Fuel		-		-		1,774		2,782		3,401		9,952		7,074		9,361		7,839		7,298		7,540		649		-		4,618		5,295		5,175		7,841		5,395		6,901		11,190		3,236		0				107,323

				Liquid Waste - Landspread		2,734		1,571		546		940		947		1,576		954		1,722		2,912		4,597		5,597		2,105		906		51		-		981		-		-		26		-		-		0				25,431

				Petroleum Contaminated Soil		169		8,253		3,430		4,671		1,842		-		-		-		-		-		-		-		-		-		-		-		-		0		1,450		0		0						19,647

				Clean Soil (Estimate)		38,371		42,457		80,324		99,215		214,732		81,260		101,608		209,174		164,621		96,696		94,823		100,207		133,933		67,874		38,394		33,690		22,686		26,427		33,183		71,494		85,102		54,316				1,852,217

				Marginal Cover Material		-		-		-		-		-		45,457		17,498		22,058		8,641		10,673		14,240		22,815		38,669		19,739		11,807		16,776		22,066		31,609		55,794		30,950		27,161		25,580				421,533



&C&"Arial,Bold"&12Monterey Regional Waste Management District    -   CY 2007 thru 2016 Tonnage
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IT°S THE LAW

Legislation Guiding Our Mission

1989 - (AB939)

Help Cities & County meet State 50% solid waste
reduction law

2011 - (AB341)

Mandatory Commercial Waste

Recycllng PLASTIC 9%
75 percent recycling goal by 2020

PAPER 27%

METAL 5%
GLASS 4%

2014 - (AB1826) YARD WASTE 13%

Mandatory Commercial
Organics Recycling

FOOD WASTE 20%

2016 - (SB1383) OTHER 22%
Organics Recycling

50 percent reduction in disposed organic waste by
2020 and a 75 percent reduction by 2025

Source: California Integrated Waste Management Board Waste Characterization Study, 1999.



MRWMD Landfill Gas-to-Electricity Facility
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MRWMD Landfill Gas

Renewable Energy
Program Benefits

¢ Landfill Gas Most Controllable of

Green House Gases

Captures more than 9,000 tons of
methane per year, removing emissions
equivalentto 33,760 vehicles

+ CO2 Oftset tfrom avoiding use of
fossil fuels more than 27,000 tons per
year

Project Revenue, Tax Credits

California Energy Commission

Renewable Energy Credits

U.S.Department of Energy

Renewable Energy Production Groundwater
Incentives




Landfill Gas Generation

without organics diversion & recycling
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[ 1 Possible range of LFG generation Expected range of LFG generation 1 Recoverable range of LFG generation

The four engine generators now consume 10,000 tons of methane gas annually.




Initial LFG Renewable Energy Project

1983

Trailer mounted engine generators









Gas Production & Project Revenue

1983:

« 1.3 MW, 2 units, 9,000 MW generated / yr
 Power sales at 1-2 cents / kw-hr

« $180,000 in project revenue

FY 2015:

e 5 MW -4 units

 Power sales at 4 — 5 cents / kw-hr

« $1.58 M in project revenue ( 7% of Operating Revenue)



Recipient of the 2007 SWANA
“Gold Landfill Gas Utilization Award”

2008

WINNER

_Best
Environmental
Business

MRWMD




New Diversion Frontier:
Food Scraps




Food Scrap Composting

* Program began in
October 2008, 20 tons
per month.

 Now 375 - 425 tons per
month including
collection routes from
Monterey, Pacific Grove,
Pebble Beach, Santa
Cruz County, UCSC and
special events.




Renewable Energy at the MRWMD

Converting Waste to Energy

Challenges
— Political
— Technological
— Financial
— Regulatory

Opportunities
— Permits
— Land
— Location
— Track record of success
— Supply Regional Water Project with Renewable Energy
— Potential Future Supply to Community Choice Power JPA



Looking to the Future: “AD”

The process of anaerobic digestion consists of
three steps:

The first step is the decomposition (hydrolysis)
of plant or animal matter. This step breaks down
the organic material to usable-sized molecules
such as sugar.

The second step is the conversion of
decomposed matter to organic acids.

Finally, the acids are converted to methane gas.



Organics Diversion:
the Next Frontier

* Dry Anaerobic Digestion pilot project launched at
MRWMD in FY 2011-12; Operations in March 2013.

Mill
treatment

Digestion residue
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Dry Anaerobic Digestion




Dry Anaerobic Digestion




The Dry Anaerobic Digestion Process

Carbohydrates Fats Froteins
Hydrolysis Methanogenesis
Sugars Falty Acids  Amino Acids
Carbonic Acids Aleahol Hydrogen COE Ammonia

Acetogenssis

The SmartFerm Dry Anaerobic process:

= Begins with “Bacterial Hydrolysis” where carbohydrates and organic polymers are broken
down, here acetate and hydrogen are produced which can immediately be rendered by
“methanogens” into methane. This is happening in combination with acidogenesis.

= The next step is “Acetogenisis” where the breakdown of longer polymers occurs resulting
in the creation of “volatile fatty acids” this is not unlike the way milk sours. During
Acetogens” the simpler chains of polymers are basically rendered into acetic acid, CO2

and hydrogen.

= The final step of the process is "“Methanogenisis” at this point the bacteria involved
(methanogens) proliferate and are responsible for the production of the biogas and COZ2.



Gas guality vs. Gas production

The first order of bactena will consume readily available sugars converting them
into CO2, displacing the O2 in the mass in the process.

This i1s generating high biogas volume but low quality, breaking down polymers
into the different constituents for use by secondary and terbary bacteria on the
way to the Methanogens.



Dry Anaerobic Digestion

Anaerobic Digestion gas is combusted in a CHP unit to produce
100KW of electricity used by the neighboring POTW Facility
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Challenges & Opportunities
of Organics Diversion

CHALLENGES

Managing a “waste” material outside of a modern Landfill Waste
Management Unit

Permitting — Environmental, Land Use, Solid Waste, & Air Permits
Access to Available Development Areas

Organic Waste Collection Strategies

Managing various Organic Waste Materials

OPPORTUNITIES

Increasing Dry Anaerobic Digestion Capacity

POTW Partnership Wet Anaerobic Digestion Capacity
Digester Gas to Energy Production

Digester Gas &/or LFG Cleanup For CNG Production
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