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Dryer evaporates water, but what about PFAS?
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Draft DEC PFAS Guidelines

DEC interim guidelines for PFOA and PFOS in biosolids recycled:

PFOA or PFOS in biosolids, dry weight
(ug/kg or ppb)*

Action Required for Biosolids that are
Recycled

20 or less

No action required

> 20 but <560

Additional sampling required. DEC will take
appropriate steps to restrict recycling after
one year if the PFOS or PFOA levels are not
reduced to below 20 ppb or less.

50 or greater

DEC will take action to prohibit recycling until
PFOS or PFOA concentration is below 20

ppb.

May 11, 2023 from
NYSDEC

Draft limits for PFOA
and PFOS in recycled
(land applied) biosolids

Some NYS WWTP
biosolids will test at 10
ppb, some 150 ppb

Maybe lower levels
with less industry and
leachate customers?

If your cake is <20
ppb, maybe land
application an option?



If Cake >50 ppb PFAS?

* Does the proposed limit

inhibit ability to land Biosolids Managed in New York State
apply biosolids? (Dry Weight Basis, 2015)
- Other
* Not all Beneficial use e e~ _ <1%1,1704t
biosolids at 20 or below 60,999 dit
50 ppb
* Will the proposed limit
reduce cake recycled Incinerated
percent? 16%, 58,031 dt

A Landfilled
. 68%, 257,463 dt

* Not here today to
discuss/debate science
of biosolids land
application
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The Big Question: What do | do

with my cake from my WRRF?

Landfill disposal fees
oing up: $25/ton or
%1 50/ton or more?

Landfill restricting
deliveries of cake

Pending biosolids rules
limits recycle options if
PFAS levels hig

Biosoliqls incineratipn air
regulations becoming
more strict

Any Other Options?

nt and
Varnish
PRODUCTS a
THAT CONTAIN

PFAS

Insulation
of Electrical
Wires

$1,400,000

$1,200,000

$1,000,000

$800,000

$600,000

$400,000

$200,000

Annual Disposal Cost




EPA Biosolids Pollutant Risk Assessment
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The Big Question: What do | do
with my cake from my WRRF?

 Various treatment technologies are being
discussed:

« Super critical water oxidation (SCWO)
 Thermal treatment
(pyrolysis/gasification/incineration)

« Existing incineration regulations getting

more strict. (16% of biosolids are incinerated (Epa,
2019)

« Photochemical destruction?

» Define the purpose, scope and technical
approaches for the risk assessment.

& . Helps answer these questions:

* Who/What/Where is (at) risk?
¢ What is the hazard of concern?
* How does exposure occur?

effects in humans, plants, and animals.

* This phase can include hazard identification,

* Evaluate the potential for risk of adverse
dose-response and exposure assessments.

* Use the analysis to estimate the risk of health
problems in the exposed population and
identify uncertainties.

* Any Other Options?
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Pyrolysis/Gasification is a Viable Treatment
Option?

Various studies have shown 95-99%+ reduction of PFAS compounds
from solid char at 500-700°C.

Greater temperature & time = greater reduction in residual PFAS
What happens to it?

Studies have shown PFAS compounds and precursors report to the
syngas/pyro gas in pyrolysis and gasification processes at > 500°C.

Thermal oxidizers on the back end of the reactor generally operate >
1,800°F/980°C. EPA reported 900°C for 2 seconds was sutficient to
destroy most PFAS compounds. Study showed 99.99% destruction @
1,050°C/1,922°F
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* ONE SOLUTION - Thermal Processing

* NOT COMBUSTION!

- Organics management through pyrolysis/gasification (thermal
processing) and biochar production is one way to manage organics
with additional benefits.

Combustion P | Com(t;azsstlon ‘(‘;: 3
mixes with - k - g 40
o / N
3 Gasification clha,
/ Gasification
P)’FO')’SiS CO Combustion O~ ? '

/ 2 .
S

Oxygen % 0, + CO >CO,



https://biochar.international/guides/basic-principles-of-biochar-production/
https://agsci.oregonstate.edu/sites/agsci.oregonstate.edu/files/bioenergy/education/lecture_12_-_combustion_gasification_notes.pdf
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Materials to be Accepted

» Municipal sludge/biosolids

» Ag & forest product materials
* Food waste and other organics

Multiple Biochar End Product Uses
* Biochar - USBiochar Initiative, IBI
 Biochar product quality standards

-

. Producers, = : e i

* Carbon credits - » = . . [Standaras

; fes’ - * " financers - and Verifiers

* biochar is considered “durable” carbon removal  [EEEETEEE. : purocarn 0
when land applied PR

Stangard %w do

* Quickly growing in carbon economy el
« . . they produce.
» Carbon may be the driving factor in next 2 yrs e

- ) .
- &
Photo by Marcus Kauffman, Oregon Dépt. of Forestry {4
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End product uses (cont.)

Barton
&Joguidice

« Agronomic amendment — soil health, moisture & nutrient

retention
* https://www.ecochar.org

Soil Amendment: Ecochar deposits the carbon and nutrients from the source material back into
the ground. This not only enriches the soil. but does so in a form that isn't susceptible to nutrient
leeching/run-off, due to the absorbent nature of the char.

Vilal Force: Our proprictary blend of ingredients includes everything plants need to succeed.

Animal Bedding: Ecochar is highly cffective al moisture and ammonia reduction, leading to a
more pleasant environment and healthier animals. In poultry houses. weight gain

consistently increased due to reduced ammonia and moisture content. An ammonia reduction of
30% was obscerved when using char in horse stalls.

Odor Control: Activated carbon is an essential part of most odor filtration devices. Ecochar has
been proven to be effective in odor reduction, and is viable as a filter medium. An example of its
cifectiveness comes from a customer, who stated they were cleaning our their guinea pig and
rabbit cages every two days. and were able to reduce the frequency to every two weeks after the
addition of char to their litter.

Waler Filtration: The ability of Ecochar to filter and absorb fine particulate also makes it great for
usc in removing unwanted contaminants from water sources.

Moisture Retention: Ecochar is able to absorb 2-5 times its weight in water, depending on the
source malerial of the char. When used agriculturally, this allows for a significant reduction of
waler usage duce to avoidance of runoff.

Mushroom Substrate: Itis an cffective replacement for peat moss as a casing layer when growing
mushrooms.

goots ‘N Shoots &

Concentrated, Sourced in a Sustainable Pratoco
iNatural HIBRY G s Theirs Better® 2

Wwith Q”
ECOICHAR”

NET WT ONE (1) LB
PESO NETO 454 G

Vital Force Roots ‘N’ Shoots & More is power packed
with the ultimate formulation of ingredients.
Itis designed to turbocharge any soil situation,

in healthy, fertile soil and vibrant,

p@cﬁve plants.

ot |



https://www.ecochar.org/
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End product uses (cont.)

e Filtration media —

» Metals & VOC capture/filtration

» PFAS capture (evolving) — allows for circular
treatment system as thermal process breaks
significantly reduces PFAS in the solid
material

« Brownfields site remediation — sequester
metals

* https://www.ecocharenvironmentalsolutions.

net
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PEAS out Pyrolysis - Metals bound
\ Bi | och ar
Waste water DEAS in

treatment;
Soil amendment

Thermal
regeneration?

THESE BIOCHAR ECOSOCKS (ECOCHAR£) NOT ONLY SERVE TO NEGATIVELY SEQUESTER
SIGNIFICANT AMOUNTS OF CO2BUT AﬁUHIHATE HARMFUL METHANE EMISSIONS - CRITICAL T0
SLOWING DOWN GLOBAL WARMING IN THE NEXT! ?OADE'
THEY'RENOWONTHEIRWAYTOREIIEDIATETOXIOI.EABGONTAHINATIONANDPROTEOTWATER

QUAI.ITYATONEOFTHECOUNT § ‘ UPEREUNDSITES\!
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« Teaming with Earthcare, LLC a organics solutions provider in the
organics management space on Bethel Twp. PA site

 Leader in biochar production technology related to non-wood
feedstocks (ex. ag manure, etc)

* (3) facilities in the US; (10) operational units (at scale 30,000 -70,000
wet TPY) world wide

* Sister companies to market end product (Ecochar,,)
 Ecochar Environmental Solutions

» Vital Force
e Ecochar

earth)care
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Walkthroughs | Earthcare (earthcarellc.com)

“Syngases
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https://www.earthcarellc.com/walkthroughs
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19 |1 1043 Stack
18 |1 1043 MainFan_300HP
17 |1 1043 Transition duct
16 |1 1043 MainFan_Inlet pipe
15 |1 1043 Blend chamber
14 |1 1043 Oxidizer
13 |1 1043 Gasifier disch. cnvr
12, 1. 1043 Gasifier
14 |1 1043 Gasifier feed cnvr
10 |1 1043 Feed control bin
9 |1 1043 Transfer conveyor 1
8 |1 1043 Cyclone disch. cnvr
0 7 |1 1043 Cyclone rotary valve
6: [ 1043 Product Cyclone
5. |1 1043 DrumbDryer disch.
4 (1 1043 DrumDryer
®/ 3 1 1043 Dryer feed cnvr
2 |1 1043 RM Bin disch. cnvr
@,/ 1 |3 1043 Raw Material Bin

\
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* Location: Bethel Twp., Berks Co., PA
 Capacity: Up to 100,000 TPY of mixed organics
* Feedstocks: 60,000 TPY of biosolids (under contract), remaining

chicken manure, spent hens, dewatered dairy
manure, saw dust, etc

* Products: 7,000 TPY of biochar, hot air for feedstock drying,
condensed/recycled water for biochar quenc
* Financing: $15M state processed taxed and non taxed bonds to

private investors

* Permitting:
* Local zoning & land development permits, building permits

« State PADEP air permit/air plan approval, modification to solid
general permit WMGMO065
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Bethel Construction schedule:

 Site development & - Feb - April
foundations

* Major equipment install - May-July

* Building install - June

* Electrical & controls - June - Sept

e Odor control equipment - Sept

» Start up & commissioning - Sept - Oct

* Operational - Oct - Dec
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Biochar Process Building Layout

MECHANICAL FIRST FLOOR PLAN - NEW WO

RK

FTTaTE Wy

Electrical
Distribution Skids

Dacects

Overhead Roll-Up doors
(Overhead Doors to close
as trucks pull away.)

Hopper, typ. of five (5)

Biochar Process Building
(Contains two (2) Drier and
Gasifier process trains)

MECHANICAL FIRST FLOOR PLAN - NEW WORK - CALLOUT 1

Enclosed @ A mecce
Receiving s s o et ——
Building e — Y o
G Unloading Area (Trucks () i oamOm e oML, o
back to this enclosed area
Enclosed Feed for unloading of unprocessed () Pt Sesaa o ittt masiens st §
Hopper, typ. of two materials into five (5) () rdnte e et mtestn z
(2) Gasifier, typ. of hoppers.) (D MV oo s 2 s aanan ¥
of 2 ( two (2) B ottt et st <
= - T e — o
Drier. typ. of two (2) 4 Sy D — S
£ \ Concrete apron and ramp =
I . / -
; i ¥ ] T
g ; i =z
: 3 - E S
. . ' ¥ o
: ; s U £ 3
: ; £
: . (= g
: : 1 2 g
; : g i P =
® : t 3
' e nprocessed material - E
: 2 x from tnycks to Driers ! i = S
. g . ' w
i ' ; 9 — . = L
: H / : . — i
i R : §
: ! ; R
i ’ o
{ i t : o=

nuT

T
120022

A5 SHOWN

T

M101

it

Barton
&Joguidice

R




Biochar Case Study B Ofice




Biochar Case Stud Barton e




1C€e

i

Barton
&Jogui

Biochar Case Study




Biochar Case Study B oice




Biochar Case Study B Ofice




Biochar Case Study B hice

i




Barton
&Joguidice

Biochar Case Stuay




Biochar Case Study B oice




Biochar Case Study B oice




Biochar Case Study B hice




Biochar Case Study B Ofice




Bartop )
&Joguidice

Biochar Case Study

T




Biochar Case Study B hice

T / / 7
/), "/ // , / % 1 :

mmmmmmmm

& [

| [

S




Bartop )
&Joguidice

>
O
D)
o+
V)
O,
)]
Q]
O
| -
Q0]
C
O
O

B




Barton
&Joguidice

>
0
D)
o+
V)
O,
)]
Q]
O
| -
Q0]
C
O
O
o




&Joguidice

c
S
S
e
ad

Biochar Case Study

N T
e .

Il
I

il

[ I l%




Barton
&Joguidice

BN
B _—
\\\\\\\\\\5\\\\\\\‘\\&“

VQ&&\\\\\\\\M\\
“‘\@\\\
S S- NM
SRt N
S W B BN <
—— LS SN

il T i

ﬂ

W

L |

*“)/““T' ’lfl/

»tl

|
|

)y e
I y_Hnm




Bart()n
&LoguldlCe

— >
- -

‘. il |

RN
U B S

&
!




Barton
&Joguidice | fEEgmmse=

Discussion/Questions

bartonandloguidice.com



