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Today’s Speakers

 Ned Beecher

= Current Challenges of Recycling Biosolids to
Soils

 Sally Brown
= New Vocabulary

 Dominic Brose & Allison Fore

= Promoting MWRD Chicago’s Biosolids and
Compost for Use in an Urban Environment

Water Environment
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Ned Beecher = NEBRA

April 11, 2019
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USA total wastewater solids:
7,180,000 dry U. S. tons/year (~35.9 million wet tons)

Biosolids Use and Disposal Practices

‘ 55% is used on soils ‘i‘%ﬂab

M Beneficial Use
B Disposal
M Other

“We don’t grow when things are easy;
we grow when we face challenges.”

- Anonymous

Right?

But it’s hard. Not always fun.




Challenges, April 2019
PFAS

microplastics

EPA OIG report

emerging contaminants

nutrient management

phosphorus

AD & codigestion
incineration
landfill disposal

nitrogen

odors

persistent opposition

public scrutiny & upset issues du jour
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Emerging contaminants

raises fears of the unknown, uncertain
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Concentrations of CECs in
biosolids

Clark and Smith, 2010

Concentration mg kg'! dw

Fig. 1. Typical con: of slected ing’ organic i in sewage sludge (mg kg~ ' dw).
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CECs / Microconstituents - Not
Our First Rodeo

* Dioxins/Furans
 PPCPs

= Medicine - hormones, drugs for disease &
pain management, homeopathic drugs,
vitamins & other health supplements, etc.

= Hygiene - soaps, detergents, hand
sanitizers, etc.

* Microbeads
 And now PFAS

= \With over 85,000 known chemical

compounds in commerce, unlikely to be our
last

Water Environment
Federat‘lon‘
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High log Kow - octanol-water partition coefficient
High toxicity (to some species)
Long half-lives (persistent)
Bioaccumulative

Dioxins/furans are excellent example: thoroughly st
to require regulation (EPA, 2003)

What does it mean?

Chemicals of greatest concern in biosolids have...

low sorption imedium high sorption
————— sorption; —————

Xia et al.
2005

/Inq K,=0.5810g K, +1.14
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Far greater concerns and impacts are in the WRRF effluent and receiving

aquatic environment.

Water Environment
Federat‘lon‘

What does it mean?

Remember ,

lppm=1
second in
11.6 days

lppb=1 °

second in
31.7 years

lppt=1
second in
31,700
years

Healthy, microbially-active soils are the best medium
for treatment of traces of organic chemicals.

Significant impacts to biota have been measured in
aquatic environments, but not in biosolids-amended
soils.

Risk to human health through biosolids-application-
to-soil pathways appear to be negligible. Far greater
human exposure to most are through daily use of
products.

Source reduction should focus on persistent
compounds with known or potential toxicity.

Water Environment
Federat‘lon‘
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) NORTHWEST
BIOSOLIDS

Biosolids:
Understanding the risk

Putting it into perspective - how does using biosolids or
compost made with biosolids compare to chemical
exposures in everyday life?

Water Environment
Federat‘lon‘

(We can’ t remove every bit from wastewater.)

A: Get them into the solids...and into soils...
...because healthy soils (e.g. enriched with biosolids and/or
other organic amendments) are the best media for degrading

most CECs.

“These terrestrial systems
have orders of magnitude
greater microbial capability
and residence time to
achieve decomposition and
assimilation compared with
aquatic systems.”

— Overcash, Sims, Sims, and Neiman, 2005
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Use Best Management Practices.

* Apply at agronomic rate, which limits total mass of CECs
while providing optimum level of benefits.

* Maintain setbacks from surface & groundwater®, which
keeps CECs out of the more sensitive aquatic environment.

* Apply to aerated soils and incorporate when possible, which
aids decomposition of CECs and avoids direct ingestion.

» Use the same BMPs for manures/other residuals.

» Follow research & update BMPs.

Water ironment
Fe ion
thew ty peoplc

Microplastics

https://www2.mst.dk/Udgiv/publicatid Sources, occurrences
ns/2017/03/978-87-93529-44-1.pdf and fate

A session at WEFTEC 2018 addressed the
iIssue. Recent news has reported finding
microplastics in rivers, shellfish, and
human excrement. But a Danish study of
biosolids' role found more microplastics
from ordinary agricultural practices than
from biosolids.

Water Environment
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EPA Office of Inspector General
Biosolids Program Review, Nov. 2018

us.
Office of Inspector General

ov/office-
inspector-
Unregulated Poll in Land-Applied general/report-
Biosolids on Human Health and the Environment epa-unable-assess-
impact-hundreds-

controis
mmwn [ — : unreqgulated-
prolectve of humanhealth | 5rwnge skudge (biosaids) wurd incompiate or el pollutants-land

A the nedtrinemnnt had wankrassas and may not fully nminct

*  https://www.nebio
solids.org/news
Chsa \pmn @ vs= solids.cra/nens

Couscin

November 29, 2018

Charles E. Sheehan
Acting Inspector General

Subject: Office of Inspector General Evaluation of Federal Biosolids Program

Water Environment
Federation

I L cno=cHhoLon MK PR P
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biosolids —
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Fonine @I CARBON

FluoroTechnology is the use of fluorine chemistry to create any
fluornated product. When fluorine and carbon atoms join together,
they create a powerful chemical bond. The use and manipulation of this
bond gives FluoroTechnology its distinct properties of strength, durability,
heat-resistance and stability. These properties are critical to the reliable and
safe function of myriad products that industry and consumer rely on every day.

https://fluorocouncil.com/
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Why are PFAS a hot topic for biosolids?

« 2000s > present: Increasing focus on PFOA & PFOS in the environment worldwide.
PFOA & PFOS voluntary phase-out by 2015. Industrially-impacted biosolids contamination at
Decatur, AL.

* May 2016 > EPA drinking water public health advisory (PHA) - - 70 ng/L (ppt) for PFOA & PFOS
combined. Rare ppt PHA.

« State agencies look for sources -> literature points to wastewater & residuals as some. (They
convey PFAS.)

« Because they reflect modern life, wastewater, biosolids, & other residuals (e.g. from recycle
paper mills) contain low microgram/L (ppb) concentrations of PFAS.

* PFOA & PFOS chemistry and persistence - Scant literature shows some leaching to groundwater
possible at levels approaching the EPA PHA concentration - Regulators concerned. States’
cursory screening sampling & analysis supports some concern. State reactions follow.

e 2107 - 2019: Public & legislative pressure drives efforts to lower the benchmark below EPA’s PHA
of 70 ppt, which could impact biosolids & residuals management. Pressure mounts to set
biosolids screening level.

Water Environment
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Concentration (ng/L)

[IGITIE TETQruanis
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* Schaider et al., 2016. Septic systems as sources of
organic wastewater compounds in domestic drinking
water wells in a shallow sand and gravel aquifer. Sci.
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Wastewater Assessments

m 62 FTS @PFOS mPFHXS wPFBS mPFDA mPFNA @PFOA mPFHPA © PFHXA mPFPEA = PFBA
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ng/L
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Residuals Assessments

Sludge
Sludge

SPF
sludge
Sludge
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Sludge
smégg - m PFBA
Studge ppb m PFHPA

Sludge
SPF

Sludge u PFHXS

Sludge M

S = PFHXA

S:ugge =
Sludge |EE—————

Sludge N . PFNA
Compost NI

Sludge ] PFOA

Sludge

Slud 1

Siudge PFOS
Compost

Compost PFPEA

Compost
Compost

Sludge
Sludge

0 200 400 600 800 1000

Water Environment
Federati

Wastewater & biosolids convey PFAS, but...

«  PFAS are ubiquitous. Even wastewater & biosolids with no industrial inputs can have 1’s to 10’s parts per billion
(ppb*). Wastewater & biosolids are not sources, but transfer routes for PFAS. Source control & phase-outs are the
best option for reductions. But we will not get to zero PFAS in wastewater and biosolids and the environment
anytime soon.

. Presence does not necessarily mean risk. For wastewater & biosolids, there is no dermal, inhalation, or ingestion
risk. The indirect pathway of leaching to waters is the only possible human health concern, and that will depend on
the endpoint screening levels set for ground- and surface waters.

+ NH DES data for biosolids sites show groundwater impacts directly under several worst-case-scenario legacy
biosolids sites, but no significant impacts on neighboring drinking water wells (except 1 surface well with marginally
elevated PFOA + PFOS, the sources of which are uncertain). Biosolids & soils bind longer-chain PFAS.

. PFOA & PFOS are at lower levels in modern wastewater & biosolids than in the past, due to phase-outs.
Wastewater & biosolids returning to the environment today are conveying significantly less PFOA & PFOS (~1/10th).

« Data are inadequate for robust modeling of leaching potential from biosolids applied to soils. Most states
recognize this. There are no approved EPA analytical methods. Efforts are underway for regional &/or national
studies to address data gaps.

+  Environmental impacts: Wastewater & biosolids have contained PFAS for 50+ years — including PFOA & PFOS at
highefr levels than today. Bioassays of uses of effluent & biosolids have not found significant negative impacts, only
benefits.

»  How much will society — your municipality & state — spend chasing trace PFAS in waste streams & the
environment? And what is the public health benefit compared to use of those resources elsewhere? Prioritize — as
DES has done — the obvious, highly-impacted industrial & military sites. Careful thinking is needed as.screenina
levels & standards are set.

. Best practical option: Phase out any PFAS that are particularly toxic, persistent, &/or bioaccumulati ":HL‘-E:%ES

*1 ppb =1 sec. in 31.7 years / 1ppt=1sec.in 31,700
years

26
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Regulatory response in
March 2017 drives recycle
paper mill residuals to
landfill and composting
business to laying off
workers.

Water Environment
Federa&‘lon
the water qualty people
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... [ PFDA

————————————————————— e AT PFHpA

10

Leaws, grass Municipal waste
} Baclgyard compost composts = ﬁE::[?:
B PFTIDA
Includes food waste & Il PFDoA
compostable food - PFUdA
serviceware Il PFDS

Commercially available % EECNE
Non-biosolids based

fertilizers D PFOA
[ ]PFHxS

[ PFHXA
mmm ([ PFBS
Bl PFPeA

Commercially available - PFBA
Biosolids-based -

From Kim-Lazcano -
webinar, Jan. 18,

; | 1 | . Purdue Univ. Data in

q .
0 255 50 75 100 125 150 175 200 publication.
Concentration (ug PFAAs/kg Fertilizer)

later Environment

Federation

29

fertilizers presentation for USCC

2019. © Kim-Lazcano,

Interim guidance - wastewater & biosolids

Evaluate potential sources of PFAS in wastewater. Look
upstream for industries that use any of these chemicals. Look
at landfill leachate. Apply industrial pretreatment & source
control strategies to reduce PFAS in influent.

Consider testing for PFOA and PFOS and other PFAS. Be careful,
because these chemicals are everywhere and the analytical
levels (ppt) are challenging. There is still no EPA-approved
analytical method for PFAS in non-potable waters; one is
expected in late 2019.

Honestly communicate with your regulators, ratepayers,
employees, and customers (farmers, landowners) about traces
of chemicals - including PFAS - in various media, including
wastewater, biosolids, other residuals, composts, digestates,
animal manures, and soils. Honor their questions and address
them as you can. Offer to provide further information.

Water Environment
Fe n

4/11/2019
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The latest...

Maine imposes moratorium... testing
for PFAS required for all biosolids to be land applied

* https://www.nebiosolids.org/maine-dep-
disrupts-biosolids-recycling

Nutrient management

a known concern
ongoing vigilance & best practices needed

4/11/2019
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Nutrient Content of Manure and Biosolids

Nitrogen
H Biosolids
Phosphorous
B Dairy
Manure
Potassium

2 4 6

=

% dry wt. basis

Biosolids values from The Use of Biosolids in Maine: A Review (report by the Mitchell Center)

Water Environment
Federation

Biosolids vs. Manure Volumes

(Maine data; similar throughout U. S.) And remember, there are other residuals
with similar trace contaminants & pathogens...

2500000

2000000

Wet tons
generatedo
annually :
1000000 E Disposed
B Recycled

500000

4/11/2019
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35

Federal guidance: USDA NRCS
Code 590

Nutrient Management (January 2012)
* Applies to all nutrients - fertilizers, manures, biosolids, etc.

» Driving farm nutrient management planning

* Not regulatory, but required for many farm support
programs & grants (EQIP, etc.)

» Adopted & tailored by most states

NATURAL RESOURCES CONSERVATION SERVICE
CONSERVATION PRACTICE STANDARD

NUTRIENT MANAGEMENT
(Ac)

CODE 590

Federal regulation:
Food Safety Modernization Act

» Applies to manures, biosolids - concerns with pathogens

* Reclaimed water & biosolids must be applied in accordance
with EPA Part 503 and similar standards.

* Manures must be managed with similar safeguards as
biosolids.

FDA Food Safety Modernization Act (FSMA)
* Reasonable. Towe |9 v | v | @ ur | move | e

Sign-Up for FSMA Email Updates i

* Protective.

About 48 million peopie inthe US, {1 in 6) get sick, 128,000 are
hospitalized, and 3,000 die each yea.rlmm foodbome diseases,
according to recent data from the Centers for Disease Control and

° Chal Ieng | ng for farms . Prevention. This is a significant public heaith burden that is largely

preventable.

The FDA Food Safety Modernization Act (FSMA) is transforming the
nation's food safety system by shifting the focus from responding to
foodborne liness to preventing it. Congress enacted FSMA in response
10 dramatic changes in the global food system and in our understanding ¥
of foodborne iliness and its consequences, including the realization that Spotlight

36
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Don’t *P” on
Your Lawn!

MD's Lawn Fertilizer Law

\don’t over-fe

Water Environment

Decades of efforts on nutrient management

- mostly guidance until recently

e Agricultural nutrient management planning

= Early focus on N (leaching / groundwater), then focus on P (runoff /
surface water)

= NRCS Code 590 - last updated in January 2012, incorporated
biosolids in 2011

= Recent state examples: MD & VT efforts to reduce P to Chesapeake
& Lake Champlain

» State turf & lawn fertilizer regulations - past ~10 years
= Focused mostly on P
= Key provision: soil test must show need before P is applied
= ~16 states in Mid-west & Northeast, also WA
= Some exempt biosolids, some exempt agriculture

= New England Interstate Water Pollution
Control Commission (NEIWPCC)—>
model state regulation

The Northeast Voluntary Turf Fertilizer Initiative

38

4/11/2019
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Crop
Yield

1. Using soil tests...

Somewhere there is an

environmentally critical level.

Critical soil \\
test level*
N
Very Low | ‘ Low | | Optimum | Above
Optimum

Soil Test Level

B

T~

* Optimum
levels vary
by state.
UMass
Extension
recommenda
tions based
on Modified
Morgan soil
test formerly
used 40 ppm
as the
maximum for
“optimum.”
Now they
use 14 ppm.

Water Environment
Federation
the ty peoplc

Aerobic

H H But bio_P
2. Source P Solubility liken 1o PEhaves mor.
Al) - {less Fe and/or
100

90 - - -------- 853 - (a). . _ _ _ _ Barsindicate onestandarderror.
™ Reported mean PWEP values follow ed
; 80 - O bythesameletterarenat
w 70 1 ______ _ _ significantly different(p<005).
o
2 60 BN, s
o 50 & ---- N
Ll
= 40 BN
o
c 30 | B et
O 20 - - N 0000 s -
=

10 - PN S

0 -

Anaerobic

Water Environment
Federation
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3. Imbalanced P flows

2010 P
tonnes
I 5001 - 12000
I 2501 - 5000
B 1501 - 2500
[ 1001 - 1500
501 - 1000
251 -500
101 - 250
-100 - 100
-250 - -101
500 - -251
<1000 - 501

I -1500 - -1001

I 2500 - -1501
I 7000 - 2501

Phosphorus Produced (human and manure)
Minus Phosphorus Demand (fertilizer)

0 250 500 1,000
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Jarvie et al, 2015

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

Helen F. Jarvie,* Andrew N. Sharpley, Don Flaten, Peter J. A. Kleinman, Alan Jenkins, and Tarra Simmons

Abstract
We make the case that phosphorus (P) is inextricably linked to an
increasingly fragile, i d, and interd dent nexus

of water, energy, and food security and should be managed
accordingly. Although there are many other drivers thatinfluence
water, energy, and food security, P plays a unique and under-
recognized role within the nexus. The P paradox derives from
fundamental challenges in meeting water, energy, and food
security for a growing global lation. We face simul

dilemmas of overcoming scarcity of P to sustain terrestrial food
and biofuel production and addressing overabundance of P
entering aquatic systems, which impairs water quality and aquatic
ecosystems and threatens water security. Historical success in
redistributing rock phosphate as fertilizer to enable modern feed
and food production systems is a grand societal achievement in

tmmt R e e

__________________ o P A

The Phosphorus Paradox at the Heart of
a Converging Water, Energy, and Food
Securities Challenge

The watcr—cnergy—food sccurity nexus—the complex
interrelationships and interdependencies between three critical
resources that underpin human life and civilization—has
been identified as one of the greatest challenges for the global
economy and sustainable development (World Economic
Forum, 2011; Engel and Schacfer, 2013; Olsson, 2013; Perronc
and Hornberger, 2014). To date, the role of phosphorus (P)
within this ncxus has been overlooked. In this “Envi |
Issues” contribution, we make the case that P is inextricably

Limbad on am inceacrinmde frnmila maver nfamene anamee and fnnd

on

Water Environment
Fed

4/11/2019
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4. Imbalanced nutrients in biosolids & residuals:
P,Os Loadings When Materials Are Used to Satisfy Crop Nitrogen Needs
s P,0; Removal by crop
< 600 ~451b/A
B
N .
§ EooEme .. 247 ... \.. .
3 181 176
w 200 - - -qo5 oo oL
9‘ " ? —i
o TUU 7" " .
0
Dairy Poultry Anaerobic Aerobic
Biosolids Biosolids
0 surface
Residual Applied
| |nC0rp0rated ! pp I Slide courtesy of Dr.
Herschel Elliott, Penn State
- Crop = 125 bu/A corn for grain with net PAN need of 84 Ibs./acre Univ.

43

Talking about nutrients: r 3
P Recovery Technologies g #

* some
example
S

* there are
more
now

NuReSys® Pearl® AirPrex™ PHOSPAQ™ Multiform ™

lultiform Harvest Inc
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Odors

still the single factor most responsible for
disruptions to biosolids recycling programs

Water Environment
Federation

Stench of sewer sludge raises
concerns in Loudoun Co.

By Neal Augenstein | @AugensteinWTOP
@ombar}.zmssmam f vy=& +

The stench of human waste in farm fertilizer has raised complaints from neighbors in
Loudoun County and has prompted the board of supervisors to seek how it can have more
control over the use of biosalids.

Go above & '
beyond

regulations.

Stay vigilant.

\OSOLIDS ‘

ND

APPLICATION AT {
THIS SITE

FOR g
R INFORMATION CONTACT:

Communicate.

4/11/2019
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Odor
classification

Water Environment
Federat‘ion‘
the water qualty people

Fertilizing residual  Odor score
8

Wood ash

Compost, mature

Paper mill bsld, C/N > 70
Paper mill bsld, acid

Dairy cattle manure
Municipal bsld, limed/dried
Municipal bsld, trt plant
Paper blsd, # kraft, C/N < 70
Grass clippings
Slaughterhouse bsld, limed
Spoiled milk

Hog manure, liquid

Paper blsd, kraft, C/N < 70
Slaughterhouse bsld, # limed

4/11/2019

24



And even odor control is
challenging and presents surprises.

 Nitrogen (N) leaching from a biofilter at a
compost facility in Maine resulted in
ongoing groundwater impacts that the
regulators found unacceptable. It was
the odor control system, not odors, that
led to this compost facility’s current
suspension of
operations.https://www.nebiosolids.org/|
awpca-compost-facility-closing

Other challenges

4/11/2019
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Challenges in operations, of course... but we’re not
even getting into those day-to-day challenges here...

Challenges for co-digestion, as an example:
 Digester upsets / foaming

» Spikes in biogas production

* Pipe blockages (issue with FOG especially)

« Contaminants (grit, utensils, rags, trash, etc.)

» Consider ammonia toxicity (e.g. poultry DAF
skimmings = 1226 mg N/L in one study; FOG is
typically <100 mg N/L)

* Impacts on dewatering & biosolids quality?

Water Environment
Federat‘lon‘

* Regulations are a challenge.

Driven by public input.
Vary from state to state.
Etc.

Water Environment
Federat‘lon‘

4/11/2019

26



Global GAP

G
GLOBALG AP

Ohvenl 9«

Welcome to GLOBALG.A.P, - The Worldwide Standard for Good Agricultural Practices

IS THE USA YOUR MARKET FOR
FRUITS AND VEGETABLES? ()

sl =0

h Y
"R

» Qutreach led by Greg Keste, CASA

» Trying to reverse G GAP ban on biosolids use in
their voluntary growing practices standards

* https://www.globalgap.org/uk_en/

Water Environment
Federat‘lon

Public scrutiny & upset

an opportunity to share the water
resource recovery story

Water Environment
Federat‘lon
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P & algae issues > biosolids
targeted - public upset

TCPalm, woue e seowrs  visoseacnicomwms @ vsatooay  soss  wose v (O} m

Class B biosolids: DEP discusses water pollution from
human waste spread on farmland

DEREGULATED

* https://www.tcpalm.com/story/news/local/indian-river-
lagoon/health/2019/01/23/biosolids/2642871002/

Even the best programs are questioned.

(This is an AD codigestion energy project in MA.)

LOCAL

Cambridge's Composting Program Isn't Actually
. CoOmposting. Is What They're Doing As Good?

Support for WGBH is provide

—: BOSTOMN "-..I

SYMPHONY
ORCHESTRA

Become a WGDH Sponso

LATEST STORIES

Greater Boston Full Show: 04

4/11/2019
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Wheatfield Against Sludge
Community

Timeline About Photos Likes More ~

481 people like this Post || Photo/Video

Invite friends to like this Page

ABOUT >
Contact us at: WheatfieldAgainstSludge@gmail.com Wheatfield Against Sludge
hitp:/Awww.ipetitions.com/petition/opposition-to-a-was. .. . Sludge Free Alliance's post

Definitely inaccuracies, perhaps we r
views have not changed as the scien
implications of using biosolids!

PHOTOS >

(Not a new phenomenon...)
1991 ............ 2002

~ Pathogen Risks
blame i
bealzh{%es From Applying

s @, - sewage S|lldge
NATIONAT. POST 0 Land

Human fartilizar posas cancer risk: study

espite complaints of related ilinesses,

little is known about the dengors of
spreading biosolids on land.

Jessica Leader
National Past

ednasday, Juy 31, 2002

y of Georgia Researchers L|
Sewage Sludge Used as
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Public & medi
edia c

battles oncerns = re

gulatory & |

egal

« The stayi
taying power of critics & tl

A Backlash Aft
lu dge” Organ:g San Francisco Labels Sewage Tox_ L
IC SLUDGE
IS
oD FOR You! |

Activists wearing face masks and
naz-mat suits dumped 3 ple of senage
Sudge on the sieps of 5an Francisco's
ey hall today to protest the o m
practice of marketing the materia! o
home gardeners as "organic :mnpnsk'
The US Departmen of Agricuiture’s
arganic stangards expity prenidtt
organic produce from being grown o
ludge-treated land. “The Clty of San

age sludge pollutants

across this Country from exposure 10 seW:
eomhlrmlan 01 or! g anic and
ngestion

Real pwv\- are sick and dying

part w:el\)Follunnu s an (gam c substa! ce, an nwrgar:\lc :‘uh:z: adu =

|nom=nic ubstances. genic qma I m that, & er disch e an
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« RAW SE
W.
AGE DUMPED INTO NAUGATU
CK RIVER

M 2
lon, 10/23/2017 - 01:00

Outreach
needed!

?;;I;;{EIWWW‘Waterbu
rver.
/2254 Org/node

.47 hrs

Like - Reply - {95
. John F. Kenn
uld have never

ol, Waterbury, CcT
ays said and this is

5 wallace Coles Jr. - edy High Scho
That stupid plant sho peen built | alw
exactly why

1480

Like * Replv
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The ultimate challenge?

THE Ultimate Challenge?

» Wastewater solids must be managed.

 Landfilling, incineration, use on soil... all
have risks and benefits, but...

* ..In most cases, recycling to soils is the best
overall environmental choice.

* And we can continue to further reduce risks
by addressing the challenges head on,
advancing research & best practices, &
communicating proactively with all
stakeholders.

4/11/2019
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D ey =~
Organic : Biogas
Waste [ 8n3ite _ Solids Biosolids
oY Compostin i
posting Separation Anaerobic Digestion
iy Solids Biogas
Materials Recycling ~ Separation @ Biosolids
Facility

Amendment . Composting Compost

. Facilit

Options for —
Organic Waste Electricity

Waste to Energy

Management Slide courtesy of D. Perry, = ._ Biogas

formerly of CDM Smith

63

Germany chooses incineration

e https://www.bmu.de/en/law/sewage-sludge-
ordinance/

* “The current practice of soil-related sewage
sludge utilisation will only be permitted for
sewage sludge from treatment plants with a
capacity of less than 100,000 p.e. starting in
2029. From 2032, this will only be allowed for
plants with a capacity of less than 50,000 p.e.
This takes into account the special circumstances
in rural regions. In addition, the ordinance opens
the possibility for soil-related sewage sludge
utilisation on the basis of voluntary quality
control that supplements regulatory supervision.”

Water Environment
Federat‘lon‘
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Incineration is challenged too.

» EPA MACT standards
controlling air
emissions.

» Several sewage
sludge incinerators
(SSIs) have closed in
the past few years.

» Expensive upgrades
for many.

We have many answers...

* There are answers for these challenges,
and you will hear some today.

« NEBRA’s resources to address concerns:

https://www.nebiosolids.org/resources

4/11/2019
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Managing biosolids & 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

Water Environment
Federation

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.

Water Environment
Fe n
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2 ENGLISH

0) Food and Agriculture Organization

7 of the United Nations

Home ~ About FAQ ~ In Actien ~ Countries ~ Themes Media ~ Publications

HOME / MEDIA / NEWS ARTICLE

Report sounds alarm on soil pollution

How is soil contamination affecting our food and putting our health at risk? Infermation gaps cloud the
answer

In Senegal, a pastoralist herds his cattle past a mound of garbage.

Soil Health

In May, 2018, the U.N. FAO raised concerns about soil
pollution with a report and symposium. Biosolids use is
discussed: “Considering that the positive effects of
sewage sludge amendment - such as waste reduction,
nutrient cycling, increase of soil fertility, improvement
of soil structure and water holding capacity - are
significantly more important than the negative effects,
efforts should focus on reducing the content of
pollutants in sewage sludge and wastewaters used for
Irrigation.”

- Rodriguez-Eugenio, N., McLaughlin, M. and Pennock, D. 2018.
Soil Pollution: A Hidden Reality. Rome, FAO., p. 54

Water Environment
Federat‘lon‘
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Thank you. &nebra

N

Ned Beecher, Executive Director
NEBRA

Tamworth, NH
ned.beecher@nebiosolids.org
603-323-7654

—
RESPONSIBLE

Biosolids compost for :__;: A STANDARD THAN

my raspberries... still 73 EELSE EXPECTS OF YOU
using it, even though | -

know it has PFAS in it.
The benefits far
outweigh the risks. : )

HENRY WARD BEECHER

Water Environment
Federat‘lon‘

Sally Brown
Research Professor

School of Environmental
and Forest Sciences

UNIVERSITY of WASHINGTON

College of the Environment

Water Environment
Federat‘lon‘

4/11/2019

36



New Vocabulary

Water Environment
Federation
the water qualty people

74

Easy to have tunnel vision

ESl . il S

Biosolids reflect the world we live in

Contain traces of every thing including
contaminants of concern

While understanding fate and transport is
important

Focusing solely on these contaminants means
missing the big picture

Learn how to talk about them in language
people understand

Water Environment
Federation
the water qualty people

4/11/2019
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(Brown et al., 2019)

Two tablets or two
truckloads

See New w'arnin;_l

ENOL

Acetaminophen -z
Extra Strength ...
500 mg sach

While biosolids often contain detectible concentrations of common pharmaceuticals
like acetaminophen, these concentrations are typically orders of magnitude lower
than a recommended daily dose. For example, you would need to eat almost 30 wet
tons of biosolids to get the same amount of acetaminophen that you get in two
tablets of extra strength Tylenol

Water Environment
Federation

Learn how to communicate when questions are asked

Big picture-people want to fix
our soil and our planet

The Next Soil Advocate Training Begins April 2nd!

* They recognize
bigger threats to
our planet than
pharmaceuticals

» Biosolids have a
key role in this
big picture

e Focus on how
biosolids fit into
this big picture

Empower YOUR VOICE, be a catalyst for positive
change and join a global community.

4/11/2019
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Big picture =
terms like

Circular economy

Soil health/ regeneration

Nutrient density

Food systems

And with these terms biosolids is
understood as part of an answer

Poop is now ‘cool’

Water Environment
Federation

Circular economy Recirculation of human-derived nutrients from
cities to agriculture across six continents

John T. Trimmer and Jeremy S. Guest©*

Total recoverable Average distance to

nitrogen (kg N yr") nitrogen application (km) Cropland density
e <12 million ® <25 <25%
© 12-18 million © 25-50 25-50%
©O 18-36 million 0 50-100 I 50-75%
© =36 million @ >100 N >75%

Water Environment
Fe n
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Soil Quality/Soil Health
Jim Ippolito CSU

(Karlen et al., 1997)

FIGURE 1,15, T

* The ability of soil to:
= Function within natural or managed ecosystems
= Sustain plant and animal productivity
= Maintain or enhance water and air quality
= Support human health and habitation
Organic matter is critical to soil quality/
health

Two biosolids studies in USDA study
of soil health:

Dryland wheat, CO

28

2 B 100IbsN
[l Biosolids (5 tons)

24

22
20
18

16

14
12

1
0.8
0.6
04
02

S0C (%) Nmg kg’

QOrganic Carbon Mineralizable Nitrogen

80
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Dryland wheat, WA
pore so

B SyntheticN
Bl Biosolids (9 tons)

SOC, N Mg ha'

Total C Total N

Water Environment
Federat‘lon

+ General trend for e

=i

7 https://www.loopforyoursoil.com/what-is-loop/videos-media/ L_
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Nutrient density- ‘biofortification’
Zinc = essential nutrient
Zinc = heavy metal

« Steve P. McGrath- long-
time biosolids
‘opponent’ from UK

« Biofortification of zinc
in wheat grain by the
application of sewage
sludge (2012)

My own research:
Exploring the link between Soil health and
plant yield and nutritional status

 Field study
measuring both .
yield and 1|
nutritional
quality

* Biosolids and
vermi-compost
versus fertilizer

4/11/2019
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Two sites- control (NPK)
versus amended

* Vermi-compost

» Biosolids soil
product

Water Envi

General improvement in
soil health | § i

 Increased C, N, P, .,
Zn 3000

2000

e Also reduced bulk ™
density, improved
water infiltration

* More to be tested

Control M Vermicompost Control T Biosolids

Water Envi

4/11/2019
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Broccoli- improved
yield and
phytochemicals

Carrots - improved yield and
better eye sight

Control

Control Biosolids

44



Leads to the question of how biosolids
can be used in local food systems

Harvest Pierce County

« Community garden program in Tacoma

 All gardens get free Tagro

.E-E.E-R.E-R.0-F.E-2. 0. 2. 2.1 4 i
STzZFpyLrREEY 5

90
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Harvest Pierce County

1400

The 67 gardens surveyed | [l Number of plots |
had a total of 2057 plots 1200

Assuming 3 people are

impacted by each plot 1000
that means that over

6000 people benefit from

the 67 gardens surveyed 800

The total area farmed

across the gardens 600
surveyed was 10.55

hectares or 26 acres

400

200

0 1 2 3
Level of use

Water Environment

Can any city make its own
version of Tagro?

* Ryan
Batjiaka -
MS student,
now with
San
Francisco

e

Waéer Environment
the

92
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Water Environment
Fedel n
the wate people

Goals for a blended biosolids
soil amendment

Treatment [Specfications Appearance Plant growth

Waéer Environment

4/11/2019
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STending makes |

products which
can better
meet

Blends had less |
offensive odors }

than biosolids

Curing generally
improves odor

Several blends
meet all of
our criteria

Blends promote
plant growth
better than
biosolids alone

Water Envi
fgder n

4/11/2019
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Conclusions

« Shift the focus to broader issues

e This will shift the discussion

* People are ready

Metropolitan Water Reclamation
District of Greater Chicago

Dominic Brose, PhD
Senior Environmental Research
Scientist

Allison Fore
Public & Intergovernmental
Affairs Officer

4/11/2019
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Promoting MWRD Chicago’s Biosolids and
Compost for Use in an Urban Environment

Promoting MWRD Chicago’s Biosolids and
Compost for Use in an Urban Environment

Overview of the MWRD of Greater Chicago
Biosolids Program Overview

Compost and Community Outreach

Media

Tours

Partnerships

Events

YV V.V V V V V VY

Giveaways

Water Environment
Federat‘lon
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Overview of the MWRD Chicago

» Founded in 1889 to protect Lake Michigan

> Services Cook County including City of Chicago and 125
suburban communities (875 sq. miles)

» Population equivalent of 10 million people (5.75 residential)

» Seven water reclamation plants treating nearly 1.4 billion
gallons of water each day (total treatment > 2 billion)

» Tunnel and Reservoir Plan (TARP) > 14 billion gallon
capacity for stormwater management

Water Environment
Federation

101

MWRD Chicago Board of Commissioners

Water ronment
Fed on
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Z) MWRD Chicago Water Reclamation Plants

Harcver Park Waier
Fietiarateen Flare

MorF: Sicke Waker
Join E. Egan Waier FAeciamation Pant
Heartiater il

el
dtamtarriaten Pt

Caburman Wister

Lot Wister:
Factmation Fur

Water Environment
Federation”
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MWRD Chicago’s Biosolids Programs

» The MWRD Chicago produces ~ 120,000 dry tons of biosolids
annually

> Different biosolids products target different uses:

v' Class A EQ air-dried biosolids: topdressing at parks/golf courses
Class A EQ composted biosolids: landscaping applications
Class A EQ heat-dried pellets: produced/distributed by Veolia N.A.

ANEENEEN

Class B lagoon- or mechanically-dewatered biosolids: farm-field application

104
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EQ Compost: For An Urban Market

» Composting was piloted in 2015 and began full-scale
in 2016 to broaden distribution in Chicago

3 Woodchips + 1 Biosolids + Oxygen

Water ronment
Fed tion

105

EQ Compost: Consumer Diversity

Golf Courses
4.0%

Schools
10% &

Landscape Supply
1.0%

i

MWRD
13%

;

Villages/
~— Park Districts
43%

Homeowners
13%

Community Gardens
17%

106
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EQ Compost: Program Outreach

Outreach — - Use
v" Residents v Flowers / Shrubs
v' Landscapers v" Topsoil Blends
v' Parks ~ SAFETY — v" Vegetables
v' Community Gardeners v' Lawn Care
v' Schools ] _ v Restoration

Water Environment
Federat‘lon
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Program Outreach: Tailoring a Message

Approach Messages

> Speaking at Organizational and > Hazard # Risk
Community Meetings > Relative Risk

> Direct Public Interaction and > Product Familiarity
Engagement

> Site Visits > Benefits

» Providing References / Resources

108
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Program Outreach: Tailoring a Message

Biosolids Production

Goll fissue tests
1 Cultural HAZARD Papulaton dats
a_ Values IDENTIFICATION | i cansies
Issus

Safety P—

RISK RISK + Dose-response
1 EVALUATION J*~""*|  CLI\RACTERIZATION | * Exposure assessment
+ Uncertainty analysis
C . RISK
Trace Contaminants COMMUNICATION
Examples:
MAN:(ISSEilENT o
- - - * * Regulations
Risk Communication ~Talos

Benefits

*National Research Council (2002) Biosolids Applied to Land: Advancing Standards and Practices, National Academies Press, Washington, DC
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Maggie Daley Park

110
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Merropolitan Water Reclamartion District of Greater Chicago

Press Release =&

to Maggie Daley Park

Metropaliten Watsr Reclamaticn Diserics of
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Water Environment
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Getting over the ick factor
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use of heat and microorganisms to Under EPA standards, the MWRD  oversight of industrial companies.
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peration up v Thé Ilind is
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hauled it from the garden store. " the recycling process, according Lo
its fini \ eyt e ing human ‘Executive Director Jennider Walling
iarmedal waste is an " Traces of medicnes “are present
‘Mast of us probably have been to backed by the impact,” said Jeff Hutton of the Tliinois
rk fertil Frusis 1 EPA
e with . ick factor for
" i I Agency.
results,” said Barb Ogg, an extension “Society has to change the way it
educator for the University pr with
i ‘while others ine i year ‘Aleading sail scientist for the
ateit : i i i i, MWRD, Lakhwinder Hundal, said

10 run off from rain. Chemical fertiliz-

Protection Agency:
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Sun Times 2018
CHICAGO SUN-TIMES

The Hardest-Working Paper in America

W e Pladpe Ta You

« HEWS

057302008 03 1Tem

A recycling effort that
shouldn’t go to waste

Water Environment
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Tours: The public and elected officials

114
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Tours: lllinois Congressman

Metropolitan Water Reclamation District of Greater Chicago

Press Release

Coﬁgreééman Mike Quigley works as
undercover Treatment Plant Operator

n Mike

er Environment
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Water Environment
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Community partnerships

Metropolitan Water Reclamation District of Greater Chicago
aacaran

e

fano

Press Release

]
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Mega plants sprout from MWRD biosolids
at Franklin Park garden
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Community partnerships

Metropalitan Water Reclamarion Distri

7 Press Release

MWRD biosolids compost help energize
Ford Heights field of dreams

Water Environment
F n
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Annual Event: Sustainability Summit

Water Environment
Federation
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Annual Event: Chicago Flower & Garden
Sho

rock Pome sample buckets of
Compest and entered e ST tFawieg 10 Wi
a/ree rain Barmel by completing the Datricrs Water

r Environment
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Giveaways: Compost & Saplings

4
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For additional information

Allison Fore

Public & Intergovernmental Affairs
Officer

forea@mwrd.org

312-751-6626

Dominic Brose, PhD

Senior Environmental Research Scientist
brosed@mwrd.org
708-588-3134

Water Environment
Federat‘lon
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Questions?
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