EMERGING & LEGACY
TOXIC CONTAMINANTS

CHESAPEAKE BAY BIOCHAR STAC WORKGROUP



> creation, improve water and soil resources, and
€ community and economic value. These compiimentary
technologies amplify social and environmental benefits while

lowering overall costs.
< Manure-to-Energy &

Manure from farms can be used to produce
energy while reducing waste to be managed.
Biochar enhances AD performance.

Pyrolysis/Gasification
Process Ag wastes to biochar and
renewable

Energy.

< Biochar
Used on fields and in ponds, biochar
can adsorb pollutants, including
pesticides and fertilizers from runoff.

Precision & Regenerative Ag

Wildlife Corridor
Wwildlife corridors facilitate wildlife
ing

Biochar soil support I:t

protect water quality
Source Water ’

Protection Information technology is enabling more
Protecting drinking water from controlled farming practices with less
contamination, with forest cover - runoff .

for example, reduces treatment Cover Crops
rosts and nublic health risks.

Biochar-amended Soils
Drinking Water ’

Treatment

Innovative drinking water utilities
are using the latest technology to
protect source water, reduce water
losses, and save energy.

& Green Space

rovides recreation
o ies and enhances the
beauty and environmental quality
‘of neighborhoods.

s,

can restores microbial heaith in
wetlands and soils and adsorbs legacy
and emerging pollutants like PFAS,
which have impacted source waters
and drinking water.

‘ Gl — Bioretention an
Green Streets

Green infrastructure (Gl) reduces
and treats stormwater at its source

Wetland Restoration

1 sediments while providing community
contaminated with legacy benefits. High-flow filter media with
and i biochar and biochar- enhanced GI

can dramatically improve water

i i i quality.

Gasification/Pyrolysis

PFAS Treatment & Destruction
Biochars can enhance microbial
dey ) in WW tr. .
increasing performance. WW sludge
can also be gasified into Biochar, while
destraying PFAS and creating a green
carbon which can in turn be used to
treat PFAS and other toxic pollutants.

Tro it P

Innovative wastewater utilities are.
recovering nutrients and energy
while producing reclaimed water.

e

Riparian Buffers
Biochar strengthens roots, trees and
riparian corridors expediting growth, ﬁ
NPS capture and resilience

applications in transportation right-
of- ways increase infiltration and
pollutant removal.

Biochar “Community
rbon Sink”
Biochar regenerates and treats
soil to reduce erosion and protect
water quality by adsorbing

Adds ively
sequestered biochar as
recalcitrant carbon in soil,
reducing GHG’s and marketable
for carbon offset credits.

Green Streets & Roadways
High-flow filter media with

biochar increase infiltrati d
pollutant removal &
Smart Stormwater

Ponds

Smart ponds are weather-

responsive, have increased storage
‘and better

quality. Iron filings and biochar are

innovative pond treatments that

address excess bacteria and

nutrient loadings.

Blame it on Gizmo!
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The Chesapeake Bay T»oxms Strategy
' Includes the Followmg Actions: .

:-:__;;_:1.-.Reg-ul'atiri g indus‘t"r_ial discharge.
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PRIORITY TOXIC POLLUTANTS IN THE CHES BAY WATERSHED

According to data submitted to the U.S. Environmental Protection Agency in 2018, 84 percent of the
Chesapeake Bay’s tidal segments are partially or fully impaired by toxic contaminants. (Source:
Chesapeakebay.net)

POLYCHLORINATED
BIPHENYLS (PCBS)

MERCURY (HG) AND
HEAVY METALS

PESTICIDES,
PHARMACEUTICALS, POLYAROMATIC
PATHOGENS HYDROCARBONS PAHS

PER- AND POLYFLUORINATED
SUBSTANCES (PFAS)




+ Number of reporters and emissions in the waste sector (as of 9/26/20

5. Agriculture

Agricultural activities contribute directly to e
chapter provides an assessment of methane (CHi) and nitrous oxide (N;0) emissions from the followis
categories: enteric fermentation in domestic livestock, livestock manure management, rice cultivation, agricultural
soil management, and field burning of agricultural residues, as well as CO: emissions from liming and urea
fertilization (see Figure 5-1). Additonal CO; emissions and removals from agriculture-related land-use and
management activities, such as cultivation of cropland and conversion of gi and to cropland. are presented in the
Land Use, Land-Use Change, and Forestry chapter. Carbon dioxide emissions from on-farm energy use are reported
in the Energy chapter.

Figure 5-1: 2015 Agriculture Chapter Greenhouse Gas Emission Sources (MMT CO: Eq.)
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DSTRBUTION GF COMIVIEROALLY ACCEssIBLE FERTILIZERs BASED
CNBIOsOLD ANDNONBIOsOLD As ABAsIs FORPFAS

© AVERGAN CHEVICAL SOCEETY).
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HIGH-THVIPERATURE PYROLYsls sYSTEHVI FORPFAS
DESTRUCTION IN BIOsOLIDs ANDGHNERATION OF VALUE-

Carbon sequestration

Enhanced soail health

Better plant growth

DOry Biosolids

High Temperature Pyrolysis (700 °C)

Soil amendments

Biochar |>9!

PFAS reduced)

Anushka Garg, Nagaraj P. Shetti, Soumen Basu, Mallikarjuna N. Nadagouda, Tejraj M. Aminabhavi,
Treatment technologies for removal of per- and polyfluoroalkyl substances (PFAS) in biosolids,
Chemical Engineering Journal, Volume 453, Part 2, 2023,



BIOCHAR HAS EXCELLENT ADSORPTION
PROPERTIES FOR TOXIC SUBSTANGES.
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ENGINEERED BIOCHAR

,/’\/‘: Microwave

@ 3.

Activation
”~

Ball-milling

Chen, H., Gao, Y., Li, ). et al., June 2022




PFOAPFOS RESULTS 1% Activated Ecochar

ECOCHAR TOXICS ADSORPTION
EFFICIENCIES Heavy Metals & PFAS

/
&)
ECOCHAR
Manure-based biochars have removed 98.6-100%

of PFAS, in addition to heavy metals.



