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Primary function energy
transport — ATP

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

A One of three primary
macro-nutrients

The “P” in N-P-K
A 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

Contain carbon (C) - derived from biological organisms

A significant fraction of “waste” streams
Varying degrees of putrescibility

Highly putrescible residuals can cause malodors

Source-separated Food
organics

processing
o o 24 P & other
oy :‘.’-’ o, 5 1 -
A ' commercial ?
s & ‘R,zt Wood ash residuals :
S acel o dater] 3 % !
Pulp & paper mill sludge o

Fats, oils, LN
grease (FOG) B Wastewater solids/ sludge
nebiosolids.org (biosolids when treated)
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How do we develop a balanced system for use
of organic residuals, with all their benefits,
without adding to negative environmental
impacts caused by phosphorus (P) leaching and
runoff?

Hopefully, we can come out of the day with
some insights & direction....

nebiosolids.org



*90 year supply of economically
?
Peak PhOSphOI"US 8 recoverable phosphorus at current rate

of use
*Population pressures will likely increase
demand

*Geopolitical concentration of
phosphate rock deposits

*Possibility of increased environmental
risks with untapped deposits

- -

x“

P is a limited resource....
 We should be recycling it wherever we can
before tapping limited mineral sources.

* Itis easily kept out of chemical fertilizers.

* There should be incentive structures to
encourage local recycling of local P found
in biosolids and other organic residuals
(e.g. food scrap composts & digestates).

— .
Slide courtesy of Northern Tilth.
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Jarvie et al, 2015

The Pivotal Role of Phosphorus in a Resilient Water-Energy-Food
Security Nexus

Helen P Jarvie,* Andvew N Sharpley, Don Flaten, Peter . AL Kletnman, Alan Jenking, and Tama Simmorns

Abstract The Phosphorus Paradox at the Heart of
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Soil Phosphorus

Environmentally
significant

Plant-Available

stable

Often complexed with aluminum,
iron and/or calcium

nebiosolids.org From Craig Cogger, WSU, then brazenly adulterated by Northern Tilth



Critical soil phosphorus levels
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Soil Health

Maintain high level of soil organic matter
Optimize water stable aggregate level

Have good level of nitrogen mineralization
Maintain a biologically active soil

Minimize physical or chemical soil disturbance

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

— from George Bird, Ml State Univ.

nebiosolids.org
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from the International Year of Soil (2015)
SAVING  SOILS

sustainable soil management

ine muusoclorgani(
matte' ontet

! - 1CIUSI Y mont In
= « policies and eg suslamable soil

governance S management RPING SOu SUNace

vegetated

e stopping soil sing nutrients
\!’ d d Wisely
\ R egra ahon
o VTR
w\ IESQBICh Drs Ts,:!lfu‘;

crop rotations
-~ Y“" ._.".;._'_1._-..
I education &
extensson
programmes

reducing
soil erosion
mformatnon v

Caft g 10 an average
crop yucld increase of l
2 0
® 53 /0

AL
s
7




\Q\IIEbl'a Recycled organics: Tool
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40+ Years of Research

...has shown the benefits & manageable risks

Biosolids improve soils.

nebiosolids.org



350

Numerous studies
demonstrate the
benefits derived
from adding organic
matter, such as
biosolids, to soils:
higher carbon
content (carbon
sequestration),
increased microbial
activity, increased
water-holding
capacity, and lower
bulk density (which
means easer tillage
& handling).

300
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150

100

% change over control soil

50

o
o
o
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]
nebiosolids.org — 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

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

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

nebiosolids.org
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Soil & crop benefits from organic residuals

BN T e ,..._ % Yard debris compost
NS o '

—~

Biosolids compost r .
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nebiosolids.org
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from RecyclingWorks

What happens to food once it is composted?

e e e Finished compost is tested and graded, which determines its
s final use. The resulting 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 retention. When
compost is used in farming, gardening and landscaping
applications, it provides organic nutrients to plants without
/ the use of chemical fertilizers and retains moisture in the
soil, reducing the need for watering.

benefits

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

nebiosolids.org



&nebra

T~

But here is the challenge: P in organics

Compost nutrients (Ib/cubic yard)
applied preplant, Sept 2008

Compost Analysis = Biosolids Yard debris
compost compost
Ammonium-N 0.9 (high) 0.04 (low)
C:N 23 19
Phosphorus (P) 4 (high) 2 (low)
Potassium (K) 1 (low) 5 (high)
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Organic Matter & P Availability

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

- Ohno et al., Univ. of Maine, 2006

nebiosolids.org
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Policy, reqgulations, & guidelines on use

of organic residuals in Massachusetts

nebiosolids.org
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Decades of efforts to control P (and N)

Agricultural nutrient management planning
?A Focus on N (leaching/groundwater) & P (runoff, surface water)
?2 NRCS Code 590 — January 2012

Turf & lawn fertilizer regulations are more recent

A Focused mostly on P

Key provision: soil test must show need before P is applied
~15 in Mid-west & Northeast, also WA

Some exempt residuals

NEIWPCC -
model state regulation

The Northeast Voluntary Turf Fertilizer Initiative

N N N 3N

]
nebiosolids.org QNEIWPCC
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MassDEP regulations for organics

Typical regulations for managing digestates, composts, etc.

MassDEP regulations for organics
#” Commercial Food Waste Disposal Ban —310 CMR 19.00
? Site Assignment Regulations - 310 CMR 16.00

General Permit (smaller facilities)

Recycling, Composting, or Conversion Permit
Site Assignment

? Beneficial Use Determination (BUD)
Biosolids (“sludge”) Regulations - 310 CMR 32.00

2 NEW: Massachusetts Dept. of Agricultural Resources Plant
Nutrient Management Regulation

A

nebiosolids.org
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MDAR Plant Nutrient Management

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

2012

330 CMR 31.00
http://www.mass.gov/eea/agencies/agr/pesticides/
plant-nutrient-management.htmi

2 Fact Sheets
A Turf & Lawns
2 Agriculture

UMass Amherst Extension Guidelines
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330 CMR 31.00 — Purpose is Laudable

“limitations on the application 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 Massachusetts.”

“These state-wide limitations on plant nutrient applications will
enhance the ability of municipalities to maximize the credits provided
in the National Pollution Discharge Elimination System permits issued
by the United States Environmental Protection Agency.

“330 CMR 31.00 further ensure that plant nutrients are applied to
agricultural land in an effective 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

nebiosolids.org

NATURAL RESOURCES CONSERVATION SERVICE
CONSERVATION PRACTICE STANDARD

NUTRIENT MANAGEMENT

(Ac)

COOE 5%

DEFINITION

Managing T amout (rate), Sourcs, placement
(method of application), and timing of plant
nutrients and soll amendments.

PURPOSE

¢ To budget, supply, and conserve nutrients
for plant production

o To minimide agricuiral nonDont SOUce
PORUTION Of SUMECH ANd GroLnOwWaN
resources.

¢ To properly utilze marure Of organc by-
PIOCUCES 25 & Plary Purant Source,

o To peotect air qualty by reducing 0dors,
nirogen emssions (ammonia, axides of
nirogen), and the formation of almospheric
panicuiates.

o Tomaintain or mpeove the physical,
chemical, and biological condition of soil

Prant Food Control Officals (AAPFCO) and be

accepted for use by Te State fertizer control

-1

officiad, of simiar authorly, with responsidity for

verfication of procuct guarantees, iIngrodients

(by AAPFCO defintion) and label clams.
For muriont risk assessment poicy and

procedures see Te 190, General Marual (GM),

Part 402, Nutrient Management, and Title 180,

Nationg! Ingtruction (NI, Pan 302, Nt
Management Policy Implementation.

To avoid Sak Camage, the rate and pacement of

ApPRO0 NRFOgeN and POLRSSIUM In Slaner
fertiizer must be conssient with land-grant
university guideines, or industry practice
PCognzed by e land-grant univorsity,

The NARCS-approved nutrient risk assessment

for pitregen must be completed on ak stes

uniess ™he State NRCS, with the concumence of

State waler qualty control authorties, has

determined speciic conditions where ntrogen
waching is n0t a risk 10 waler guaity, indluding

Arinkinn wator
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MA Existing Guidance

Energy and R neney st (RS
®) Environmental Affairs

Van Vory g Go

M EEAHO™E > Agerces > MasalDEF > Water Rescurtes > Welland £ Wrteaheds
» Masure Management ior Hoaliy Hotses

Horsekeeping & Water Quality: Manure Manag  wassaciusiTs DEPATTMENT OF FOOD AND AGHICIXTURE FACT SHEET - FARM POGUCTS AND PLANT INDUSTRES
[ Manure Management: Protecting Water
i aeasseell I sotrces from Nutrient Pollution

Contanng. realing. and dsposing of horse manure routinely has many benefies, fro
mrtnng endy relatons with cur Aeghtors, Srolecing waler Guality, and helpin

koD Our Porsas PaaiPy and hapey. Marutosalated nusances, such a8 Med, and Arimal waste from barmyards, manure pits and Tid ApPICABON can
Gebitatng condions such as thrush, scraiches. parasie inlestaton. and abscossst poute: grouhd end eurieod wiler whan Not cosisined or ppied

X properly. By making Best Management Practices (BMPs) part of
be provenied by employing some sample best management practices (BNPs) arours 2 conservation plan, a farmer can greatly reduce the chances of

. : . contamination. A manure system should prevent contamination of
property. integrating BMPS im0 your horso Operalon i & proactive miy 10 protect th St hvmis; ouchs e welli
enMvironment and your horse's hoalth.

DMPs are managedal, such a8 mamure management, rolations

» grazing, and conservaton tilage, or structural, such as manune pits or
What are the hoalth riaks from manuee? agoons, terraces and fencing

You can prevent contamination of groundwater by observing the following

practices:

MANAGERIAL

b- |'d Apply manure appropriately - Doterming the rate of appication that wil Uil Ihe crop's nutrient needs
nebiosolias.org WIthout CAUSINg emvironmental prodiems. This inciudes
¢  Yiming - Spread manure onty when conditions are favorable. Avold speosading manure n the winter
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Current UMass Extension Guidelines

Soil Test Phosphorus Category

Compostiorganic Very Low/Low Optimum
- o Optimum Above Optimum
amendment PO content
Compost Compost
‘/’ P:(), (dr." “'.) Pz(); (M'crc’ “O.Ll“n’ "2()‘ ﬂbl'l('l‘c) ('ow.cr')
Low (0.1 to 0.5%) 0.25% 130 120 82 30 No application
Medium (0.5 10 1.5%) 1% 130 30 55 S No apphication
High (1.5% to 3.0%) 2% 330 15 No application No application

From UMass Extension, 2016: Compost Analysis & Interpretation:
https://ag.umass.edu/sites/ag.umass.edu/files/fact-sheets/pdf/
compost analysis and interpretation with test.pdf
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Treatment & management of organic

residuals in Massachusetts

nebiosolids.org



&nebra

Fertilizers

P indicated as P,O; = 2.29 * Total P

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

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

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

04-12-00 Bone meal
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Options for certified Organic

05-05-06 Fish blood and bone

11-08-02 to 16-12-03 bird guano

03-02-02 poultry manure

nebiosolids.org
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Animal manures
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Biosolids

Bay State Fertilizer

A Farm sites, farmland restoration, and land
reclamation — new turf establishment

A 4 -3 -0 fertilizer analysis

Biosolids Compost —.1.7 P,O. (Hawk Ridge,
Unity, ME)

Lime-stabilized: 4.5% P,0.

nebiosolids.org
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|4 Biosolids pellet fertilizer

Bay State
Fertilizer
P (from
:,!_ , MWRA,
Hamr | Deer Island)

‘__'-...o\'v—— e A
-

Greater
Lawrence
Sanitary
District

v " T
—r alir I
o T T
i “

R '
- :" et Vg o

nebiosolids.org
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Making & using biosolids compost

Reossduals Composting

Central Valley,
California

The Great Lawn, Central Park NYC

Nl SV

i | Streambank stabilization, PA '1

Fabric-covered composting,
Moncton, NB

X Spectacle Island, Boston, MA

. Co-composting w/ MSW, Marlboro, MA

Static pile composting, Southboro, MA
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composting biosolids & yard debris

nebiosolids.org



Active Composting Sites ,
0512012 From MassDEP website
Report Summary
Total Tons Reported 2010: 369,541
Active Compost Sites by MassDEP Region and Site Type
MassDEP Region
Site Type Central Noctheast  Southeast Western Tovals
Munxipal 36 42 57 33 168 Many of these
Prtiida 0 0 0 0 0 c'omposts aroe
Choiaais 8 10 s 3 » likely > 0.67%
P,O; and are
Stale 0 0 ! ! : subject to the
Foderal 0 2 0 1 3 MDAR rules.
Agrculunl ! S 2 4 12
Totals 45 M 75 42 221

Please direct questions or comments about this data to John Fischer, (617) 292-5632,
MassDEP, Burcau of Waste Prevention, Division of Planning and Evaluation.

nebiosolids.org
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Reclamation of Disturbed Sites

Bulk material market

Used to restore healthy soil
ecosystem and either native
vegetation or cropland

7 Prices: vary, often SO
2 Uses a lot of biosolids

7 Trend: increasing use,
because of huge benefits —

biosolids use is best practice

Spectacle Island in Boston Harbor was C . .
reclaimed with biosolids compost and for this kind of reclamation

other recycled organics, 2004.

nebiosolids.org
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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.

nebiosolids.org
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Reclaiming land with organic residuals

TR e
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Creating a new field with organic residuals

nebiosolids.org
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Other composts

Leaf & yard waste = |
- 0.4% P,0,

BRICK ENDS FARM
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Landscapers
Schools
Municipalities
Colleges /Universmies

Residentnial

Some of these
have P and are
subject to the

MDAR rules.

nebiosolids.org
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Granular Fertilizer Blends

RENAISSANCE FERTILIZER

6 « 0 « 6 Renaissance Premium Fertilizer

A lOw PROSphorous fertitzer that is A0 10 uSe Aol wirler without mirrying about
potential run-off inlo lakes o mdtlermays. An exdelient fertlizer 1O De whed ASylime In
he growming Season.

6 « 0~ 1 Renaissance Premium Fertilizer
A low prosphorocs fertitzer for ube On turf for thase NoL reduiting the adanonal
potassiom of our 6 ~ 0 ~ 6 blend, affered 2 2 lower DICe DOIN,

8 ~ 0 ~ 1 Renalssance Premium Fertilizer

A low phOSPhorous fertifizer for ute on Luf for those N reduining the addnonal
potassiom of our 8 « 2 ~ 6 Dlend, offered 2 3 lower price POINE, DUT with the same
MLrOgen Source.

8 ~ 1 ~ 6 Renaissance Premium Fertilizer
New OMRI - lsted biend el Mor use throughout the groming Season especialy for
SLLAlons associated with hgher NUInNen reguirements.

8 ~ 2 ~ 6 Renaissance Premium Fertilizer
10eal for use ThrouUGhOWt e OrOWINg SEASON OF during few wn establishment,
whether from seed or 504,

9 ~ 0 ~ 0 Natural Lawn

A Al Natural Organic Nerogen souwrce fram 100% com ghuter meal. For those who
desee 3 high nitrogen Comporent in ther program. Should rot be used when over
Seoang or estabiishing 2 new Qwn.,

11 =~ 0 ~ 0 Renaissance Premium Fertilizer
A high mitrogen formulation derived primardy from feather medl. Feather medl is an
excelient Aungal food that can stimutate fungal activity.



Fertilizers & Amendments

Home / AR prodects / Fertihaers & Amendmerns

Showing all 6 results

:."alun'--‘ 'I

T e
P
Stoningron Plant Lobster Meal 6-2-0 Kelp Meal 1L4-08-10 Fish Bone Meal
Food 5-2-4 5-13-0

Some of these
have P and are
subject to the

MDAR rules.

Alfalfa Meal Wiscasset Slend
22-04-23 Earthworm Castings
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GREEN ENERGY FACILITY

TURNING INEDIBLE FODOD INTO CLEAN ENERGY

—

(LICTRICAL MOwlR

Anaerobic digestion (AD)
at distribution center

o ——y Y — - —
e e rmmes g % BT e
- ey 8 wne | e e Tes z

Serves 212 stores

71 95 tons / day inedible
food (not donate-able)

72 1.25 MW electricity =
40% of distribution
center needs

TOF ARTTINRK T DERAER N UTT § LR T DNV BT T A
plasre vish (Madaadi Do (O ETT t0Ref



=ne \\hat goes in & what comes out...

o |
OUT: Biogas
(tich in ?

methane)

e o s

- 1
- 4
-

IN: SSO, etc.

Digestate can be treated
further by composting...

.
Anaerobic Lo Vo -

T —— ——— .

nebio digester



&nebra '

Farm digesters

71 Longview
Farm

2 Jordan
Farm

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

neplrosolius.org



Digesters

< .L~ P ™ P.

P e i Sy
Ay ¥ L
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CRMC, New Bedford, MA: =
food scraps, FOG, etc.

These

digestates

have P and are Longview Farm,
subject to the Hadley, MA:

MDAR rules. manure, food scraps

nebiosolids.org
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Other residuals...

Wood ash - 1.6 P,O (a Maine ash)
Biosolids SSI ash (used as P fertilizer)

Short paper fiber (< 0.67% P threshold)

A Erving .07% P,0O.

# SCA (Glens Falls, NY) .07% P,O.
Food processing residuals directly land

applied, such as dairy whey (likely >
0.67% P threshold of MDAR rules)

Film gelatin land applied

nebiosolids.org



Sites Accepting Diverted Food Material

M

= :

1_--‘- ;_ol

N — -
Lu,

This mup and s show opersmons thar ase wiling and able 10 sccepr food
masenals from off sime peocesces for animal feed, composting, or anscrobec
dgoton. This docement doos not sepeosent the full capacsy o mansge food
mascrial in the Commoonwealh o there are other facikno thae hundle food
masenals from spoofic busnosses of insamunons. Those vpes of operanons are
non incheded i this Iz, bur do reprosent addincaal management capecry for
food matenals

A

w- Most of the products
from these facilities
1:1,.216,000 have P and are subject
DATA SOUSRCES

Mo Roatn, MessOOT 0TS, MassOis, Jrw 20°4 to the MDAR rules.
+ P Natess Dwarters: VassCEP WP, Ociober 2376
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