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Reducing	Emissions	Is	Not	Enough

Land-based	carbon	sequestration	 the	most
practical	&	effective	strategy	to	remove	
carbon	from	the	atmosphere

- forests	
- farms		
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Sequestering	Carbon	in	Healthy	Soil
Plants	absorb	atmospheric	C	during	
photosynthesis	 and	make	sugar

- In	healthy	soil,	up	to	40%	of	this	carbon
is	exuded	from	roots	to	feed	microbes.
C	also	comes	from	decomposition	

- Carbon	stabilized	in	soil	
- within	aggregates
- by	adsorption	onto	clay	&	
minerals

8/2/2018 Dr.	Sara	Via,	svia@umd.edu



Goals
1.	Identify	research-based	strategies	(BMPs)	for	

sequestering	C	on	Maryland’s	farms.
2.	Estimate	potential	GHG	reduction	from	each.

3.	Determine	costs/benefits	 for	each.
4.	Explore	ways	to	build	on	current	incentive	

programs	to	increase	use	of	key	practices
5.	Prepare	White	Paper	for	MDA,	MDE,	MCCC	

describing	program	for	2019	GGRA	Plan.
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Identifying	Research-based	Practices
- Review	major	scientific	 reports	on	carbon

sequestration	from	past	15	years	(citations
available	on	request)

- Consolidate	 results,	evaluate	support
- Align	with	NRCS	conservation	practices

-Many	already	used	in	MD	for	water	quality
and	soil	health,	incentives	established	
- CA	Healthy	Soils	grants	use	NRCS	BMPs
- COMET-Planner	calculates	GHG	benefits
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No-Till	or	Not??
- No-till	a	key	element	of	soil	health
- Co-benefits:	 	better	water	infiltration	and	storage,

less	erosion,	less	compaction,	less	fuel	use
-BUT some	studies	that	
measure	C	to	1m	suggest	
more	C	at	surface	but	less	at	
depth	in	no-till	
*	Mechanism	still	uncertain
*	California	uses	no-till	as	

sequestration	practice
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Though	not	a	stated	initiative,	
agricultural	soils	contributing	 to	2020	goal

Calculated	using	actual	#	acres	in	NRCS	practices
each	year	w/	estimated	GHG	reduction	for	each.

Context:	Over	same	time	frame,	
RGGI	reduced	GHGs	by	2.86MMt		
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- Used	2007-2017	slopes	to	estimate	acreages	2020-30
- Conservative	b/c	new	practices	will	be	added	and	other

practices	will	increase	with	funding	for	carbon	benefit	

Will	cover	33%	- 56%	of	worst	case	shortfall	
(16MMt)

Contribution	of	agricultural	soils	to	40	x	30	goal



- Economic	Benefits	of	Practices
- Increased	soil	health	worth	$40-140/acre	
- Allow	reduced	use	of	synthetic	N,	herbicides,	

pesticides,	fuel,	irrigation
- Less	nitrate	in	water	saves	on	treatment	costs
- Future	addition	of	carbon	trading	
- Despite	short-term	yield	decline,	profits	often	grow

- Environmental/Health	 Benefits
- Improved	water	quality,	Bay	protection
- Reduced	chemical	runoff
- Better	infiltration,	flood	reduction
- Reduced	erosion,	dust,	sediment
- Reduction	of	future	climate	change
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Maintain	live	roots,	PLUS

Midwestpermaculture.org

CC	diversity	èè
microbial	diversity,
more	C	storage
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Most	practices	have	multiple	co-benefits



Fine-tune	 the	Strategies	with	MDA,	SCDs,	
UMD	Extension	Educators	&	Farmers

- Integrate	the	practices	into	current	strategies
(i.e.,	rotations,	varieties)

- identify	ways	to	increase	value	of	each	practice
(i.e.,	make	cover	crops	work	harder	w/mixtures,
interseeding,	planting	green,	use	in	weed	control)

- Outreach	to	increase	farmer	acceptance	and	use
(corn/soybeans,	boost	no-till	and	cover	crops	in
vegetable	and	organic	farming)	
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White	Paper	for	MDA,	MDE,	MCCC

- Summarize	practices	and	GHG	reduction
potential	for	2019	GGRA	Plan

- Discuss	scientific	evidence	for	the	practices
- Consider	economic,	environmental,	and	health

benefits/costs
- Explore	new	incentive	program	that	builds	on	

existing	NRCS	and	state	incentives
- Identify	problems	to	be	solved,	i.e.,		need	for	

additional	personnel,	increased	outreach	
- Timeline?		How	much	detail?
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