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Our	focus	is	P,	a	critical	nutrient	for	life	

ì  Primary function energy 
transport – ATP 

ì  Essential for seed 
production, root growth, 
stalk strength and early 
maturity 

ì  One of three primary 
macro-nutrients 
ì The �P� in N-P-K 

ì  Taken up by crops at a rate 
of 20-50#/acre per year 

   
Slide courtesy of Northern Tilth. 
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and our focus is organic residuals 
ì  Contain carbon (C) - derived from biological organisms 

ì  A significant fraction of �waste� streams 

ì  Varying degrees of putrescibility 

ì  Highly putrescible residuals can cause malodors 

ì  Contain resources: energy, major & minor nutrients, 
organic matter – excellent for soil building & plants 

Source-separated 
organics 

Wastewater solids/sludge 
(biosolids when treated) 

Wood chips 

Fats, oils, 
grease (FOG) 

Manures 

Pulp & paper mill sludge 
Wood ash 

Food 
processing 

& other 
commercial 

residuals 
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a	key	question:	

ì  How	do	we	develop	a	balanced	system	for	use	
of	organic	residuals,	with	all	their	benefits,	
without	adding	to	negaKve	environmental	
impacts	caused	by	phosphorus	(P)	leaching	and	
runoff?	

ì  Hopefully,	we	can	come	out	of	the	day	with	
some	insights	&	direcKon….	
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Peak	Phosphorus	?	 • 90	year	supply	of	economically	
recoverable	phosphorus	at	current	rate	
of	use		
• PopulaKon	pressures	will	likely	increase	
demand	
• GeopoliKcal	concentraKon	of	
phosphate	rock	deposits	
• Possibility	of	increased	environmental	
risks	with	untapped	deposits	

Slide courtesy of Northern Tilth. 

P	is	a	limited	resource….			
•  We	should	be	recycling	it	wherever	we	can	

before	tapping	limited	mineral	sources.	
•  It	is	easily	kept	out	of	chemical	ferKlizers.	
•  There	should	be	incenKve	structures	to	

encourage	local	recycling	of	local	P	found	
in	biosolids	and	other	organic	residuals	
(e.g.	food	scrap	composts	&	digestates).		
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Jarvie	et	al,	2015	
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Soil	Phosphorus	
solution 

labile 

stable 

From Craig Cogger, WSU, then brazenly adulterated by Northern Tilth 

OJen	complexed	with	aluminum,	
iron	and/or	calcium	

Environmentally	
significant	

Plant-Available	
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Soil	Health	

ì  Maintain	high	level	of	soil	organic	maber		

ì  OpKmize	water	stable	aggregate	level		

ì  Have	good	level	of	nitrogen	mineralizaKon		

ì  Maintain	a	biologically	acKve	soil		

ì  Minimize	physical	or	chemical	soil	disturbance		

ì  Use	appropriate	inputs	based	on	soil	nutrient	and	soil	health	
analyses.		

–	from	George	Bird,	MI	State	Univ.	
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from	the	International	Year	of	Soil	(2015)	
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…has shown the benefits & manageable risks	

Biosolids improve soils. 

40+ Years of Research 
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Numerous	studies	
demonstrate	the	
benefits	derived	
from	adding	organic	
maber,	such	as	
biosolids,	to	soils:	
higher	carbon	
content	(carbon	
sequestraKon),	
increased	microbial	
acKvity,	increased	
water-holding	
capacity,	and	lower	
bulk	density	(which	
means	easer	Kllage	
&	handling).	

	Organic	maber	improves	soil	quality.	

–	Dr.	Sally	Brown,	Univ.	of	WA,	2011	research	
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Managing organic residuals: 
What�s ideal for sustainability?  

MAXIMIZE BENEFICIAL USES OF RESOURCES 

 

Reduce/control/mitigate trace elements (e.g. metals), pathogens, synthetic and 
natural organic chemical compounds, odors, nuisances 

Constituent   Benefits   Concerns 
Water  valuable in agriculture in dry times  cost of transport 
Organic matter   vital to soils    putrescible, odor 
Nutrients  plant & animal food    impacts to water 
Energy    renewable, displaces oil/gas  air emissions, no 

          use of nutrients & 
          organic matter if  
          incinerated 

 
MANAGE TO MINIMIZE POTENTIAL RISKS 
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Soil	&	crop	benefits	from	organic	residuals	
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from	RecyclingWorks	

What	happens	to	food	once	it	is	composted?	

Finished	compost	is	tested	and	graded,	which	determines	its	
final	use.	The	resulKng	product	can	be	used	on	site	at	the	
processing	facility	such	as	a	farm,	or	it	can	be	sold	as	a	
product	that	enriches	soil	by	improving	its	structure	and	
increasing	its	moisture	and	nutrient	retenKon.	When	
compost	is	used	in	farming,	gardening	and	landscaping	
applicaKons,	it	provides	organic	nutrients	to	plants	without	
the	use	of	chemical	ferKlizers	and	retains	moisture	in	the	
soil,	reducing	the	need	for	watering.	

hbp://recyclingworksma.com/how-to/materials-guidance/food-waste-2/	

benefits	
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But	here	is	the	challenge:	P	in	organics	
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Organic	Matter	&	P	Availability	

ì  “There	was	no	evidence	that	P	solubility	was	enhanced	in	soils	
with	higher	levels	of	organic	maber;	in	fact,	soils	with	higher	
levels	of	organic	maber	tended	to	have	less	P	in	soluKon	at	all	
levels	of	soil	test	P	than	soils	with	lower	levels	of	organic	
maber.	Higher	SOM	levels	were	associated	with	higher	levels	of	
oxalate-extractable	Fe	and	Al	and,	therefore,	higher	P	sorpKon	
capaciKes….”					

	 	 	 	-	Ohno	et	al.,	Univ.	of	Maine,	2006	
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Policy,	regulations,	&	guidelines	on	use	
of	organic	residuals	in	Massachusetts	
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Decades	of	efforts	to	control	P	(and	N)	
ì  Agricultural	nutrient	management	planning	

ì  Focus	on	N	(leaching/groundwater)	&	P	(runoff,	surface	water)	
ì  NRCS	Code	590	–	January	2012	

ì  Turf	&	lawn	ferKlizer	regulaKons	are	more	recent	
ì  Focused	mostly	on	P	
ì  Key	provision:	soil	test	must	show	need	before	P	is	applied	
ì  ~15	in	Mid-west	&	Northeast,	also	WA	
ì  Some	exempt	residuals	
ì  NEIWPCC	à		

model	state	regulaKon	
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MassDEP	regulations	for	organics	

ì  Typical	regulaKons	for	managing	digestates,	composts,	etc.	

ì  MassDEP	regulaKons	for	organics	
ì  Commercial	Food	Waste	Disposal	Ban	–	310	CMR	19.00	
ì  Site	Assignment	RegulaKons	-	310	CMR	16.00	

ì  General	Permit	(smaller	faciliKes)	
ì  Recycling,	ComposKng,	or	Conversion	Permit	
ì  Site	Assignment	

ì  Beneficial	Use	DeterminaKon	(BUD)	
ì  Biosolids	(“sludge”)	RegulaKons		-		310	CMR	32.00	

ì  NEW:	Massachusebs	Dept.	of	Agricultural	Resources	Plant	
Nutrient	Management	RegulaKon	
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MDAR	Plant	Nutrient	Management	

ì  Chapter	262,	laws	of	2012:
hbps://malegislature.gov/Laws/SessionLaws/Acts/
2012	

ì  330	CMR	31.00	
hbp://www.mass.gov/eea/agencies/agr/pesKcides/
plant-nutrient-management.html	

ì  2	Fact	Sheets	
ì  Turf	&	Lawns	
ì  Agriculture	

ì  UMass	Amherst	Extension	Guidelines	
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330	CMR	31.00	–	Purpose	is	Laudable	
ì  “limitaKons	on	the	applicaKon	of	plant	nutrients	to	lawns	and	non-

agricultural	turf	to	prevent	these	non-point	source	pollutants	from	
entering	the	surface	and	groundwater	resources	of	the	
Commonwealth	of	Massachusebs.”	

ì  “These	state-wide	limitaKons	on	plant	nutrient	applicaKons	will	
enhance	the	ability	of	municipaliKes	to	maximize	the	credits	provided	
in	the	NaKonal	PolluKon	Discharge	EliminaKon	System	permits	issued	
by	the	United	States	Environmental	ProtecKon	Agency.		

ì  “330	CMR	31.00	further	ensure	that	plant	nutrients	are	applied	to	
agricultural	land	in	an	effecKve	manner	to	provide	sufficient	nutrients	
for	plant	growth	while	minimizing	the	impacts	of	the	nutrients	on	
water	resources	in	order	to	protect	human	health	and	the	
environment.”	
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USDA	Code	590	–	Nutrient	Management	
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MA	Existing	Guidance	
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Current	UMass	Extension	Guidelines	

From	UMass	Extension,	2016:	Compost	Analysis	&	InterpretaKon:	
hbps://ag.umass.edu/sites/ag.umass.edu/files/fact-sheets/pdf/
compost_analysis_and_interpretaKon_with_test.pdf		
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Treatment	&	management	of	organic	
residuals	in	Massachusetts	
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Fertilizers	

ì  P	indicated	as	P2O5	=	2.29	*	Total	P		

ì  00-44-00	to	00-52-00	Triple	superphosphate		

ì  18-46-00	to	21-54-00	
Diammonium	phosphate	

ì  00-3-00	to	00-8-00	Raw	Phosphate	Rock	

ì  04-12-00	Bone	meal	
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Options	for	certified	Organic		

ì  05-05-06	Fish	blood	and	bone	

ì  11-08-02	to	16-12-03	bird	guano	

ì  03-02-02	poultry	manure	
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Animal	manures	
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Biosolids	

ì  Bay	State	FerKlizer		
ì  Farm	sites,	farmland	restoraKon,	and	land	

reclamaKon	–	new	turf	establishment	
ì  4	–	3	–	0	ferKlizer	analysis	

ì  Biosolids	Compost	–	.1.7	P2O5	(Hawk	Ridge,	
Unity,	ME)	

ì  Lime-stabilized:	4.5%	P2O5		
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Biosolids	pellet	fertilizer	

ì  Bay	State	
FerKlizer	
(from	
MWRA,	
Deer	Island)	

ì  Greater	
Lawrence	
Sanitary	
District	
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Merrimack,	New	Hampshire	

	Nourishing	Green	Parks	and	Fairways	

Co-composting w/ MSW, Marlboro, MA 

Fabric-covered composting, 
Moncton, NB 

Static pile composting, Southboro, MA 

The Great Lawn, Central Park NYC 

Streambank stabilization, PA 

Spectacle Island, Boston, MA 

Making & using biosolids compost 

Central Valley, 
California  
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composting	biosolids	&	yard	debris	
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From	MassDEP	website	

Many	of	these	
composts	are	
likely	>	0.67%	
P2O5		and	are	
subject	to	the	
MDAR	rules.	
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Reclamation	of	Disturbed	Sites	

Spectacle	Island	in	Boston	Harbor	was	
reclaimed	with	biosolids	compost	and	
other	recycled	organics,	2004.	

ì  Bulk	material	market	

ì  Used	to	restore	healthy	soil	
ecosystem	and	either	naKve	
vegetaKon	or	cropland	

ì  Prices:	vary,	oJen	$0	
ì  Uses	a	lot	of	biosolids	

ì  Trend:		increasing	use,	
because	of	huge	benefits	–	
biosolids	use	is	best	pracKce	
for	this	kind	of	reclamaKon	
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Land application for reclamation… 

Use of  Class A biosolids 
pellets & paper mill 
residuals  to establish a 
new hay field on an old 
gravel pit site. 
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Reclaiming	land	with	organic	residuals	
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Creating	a	new	field	with	organic	residuals	
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Class	A	alkaline	stabilized	biosolids	
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Other	composts	

ì  Leaf	&	yard	waste		
	-		0.4%	P2O5		
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Some	of	these	
have	P	and	are	
subject	to	the	
MDAR	rules.	



nebiosolids.org	

Some	of	these	
have	P	and	are	
subject	to	the	
MDAR	rules.	
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ì  Anaerobic	digesKon	(AD)	
at	distribuKon	center	

ì  Serves	212	stores	

ì  95	tons	/	day	inedible	
food	(not	donate-able)	

ì  1.25	MW	electricity	=	
40%	of	distribuKon	
center	needs	
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IN: SSO, etc. 

What goes in & what comes out… 
OUT: Biogas 

(rich in 
methane) 

Anaerobic 
digester 

Digestate can be treated 
further by composting… 

OUT: 
Digestate 
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Farm	digesters	

ì  Longview	
Farm	

ì  Jordan	
Farm	

	

Jordan	Farm,	
Rutland,	MA	
manure,	food	scraps	
Digestate	is	land	
applied	on	farm	–	
and	is	subject	to	
MDAR	rules.	
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Digesters	

CRMC,	New	Bedford,	MA:	
food	scraps,	FOG,	etc.	

Longview	Farm,		
Hadley,	MA:	
manure,	food	scraps	

These	
digestates	
have	P	and	are	
subject	to	the	
MDAR	rules.	
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Other	residuals…	
ì  Wood	ash		-		1.6	P2O5	(a	Maine	ash)	

ì  Biosolids	SSI	ash	(used	as	P	ferKlizer)	

ì  Short	paper	fiber	(<	0.67%	P	threshold)	
ì  Erving		.07%	P2O5			
ì  SCA	(Glens	Falls,	NY)			.07%	P2O5	

ì  Food	processing	residuals	directly	land	
applied,	such	as	dairy	whey	(likely	>	
0.67%	P	threshold	of	MDAR	rules)	

ì  Film	gelaKn	land	applied	



nebiosolids.org	

Most	of	the	products	
from	these	faciliKes	
have	P	and	are	subject	
to	the	MDAR	rules.	
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