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Soils are More than Dirt!

v’ Soil is a living system
v There are more microorganisms in a handful of
soil than there are people on earth

v" It takes ~100 years to produce just 1 cm of soil
v’ Soil provides all the nutrients required for
successful plant growth

v' % of sand, clay and silt = soil textures
v'6 layers: horizons O, A, E, B, Cand R
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Why is Soil Important?

Medium for (3725 Recycling system
plant growth g2 ==-- for nutrients and
e ' -5l organic wastes

Modifier of
the atmosphere

Habitat for

System for
water supply
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and purification Engineering medium




How is Soil Formed?

Soil is a very slow renewable resource

Edaphology studies the influences of soils on organisms
(plants)

Pedology is the study of:
e Soil formation (or soil genesis)
* Soil classification
 Soil mapping

Dokuchaev

Beginning in 1870, the Russian school of soil science
under the leadership of V. V. Dokuchaev (1846—-1903)
was developing a new concept of soil.

Under the leadership of C. F. Marbut (1863—1935), the
Russian concept was broadened and adapted to
conditions in the United States.



https://en.wikipedia.org/wiki/Vasily_V._Dokuchaev
https://en.wikipedia.org/wiki/Curtis_F._Marbut
https://en.wikipedia.org/wiki/Vasily_V._Dokuchaev
https://en.wikipedia.org/wiki/Curtis_F._Marbut
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Soil-forming factors
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4 basic processes of soil formation:
- additions
- losses
- transformations
- translocations Huot et. al, 2013




Soil Profile and Horizons
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Urban Soils

Urban soil is a key component of urban ecosystems,
because it performs essential functions:

RETENTION

regulation of water flow and quality

carbon storage

- i GREEN ROOFS RAINWATER
CONSTRUCTED 3 . HARVESTING
WETLANDS . .

reservoir of biodiversity

platform for buildings
support for food and biomass production

SUBSURFACE
STORAGE

i
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PLANTERS
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Urban soils:

high heterogeneity
modified temperatures |
artifacts in soil profiles ‘ >
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New York City Reconnaissance Soil Survey
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Learn more about soils under your feet

California Soil Resource Lab — UC Davis

SOilWEb for GPS-enabled cellphones

http://casoilresource.lawr.ucdavis.edu/soilweb-apps/
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Urban
Gardening and
Its Benefits

Nutritious food to locals
Grocery bill reduction
Health benefits
Minimizing criminal
activities

A deeper connection

to agriculture and
nature

| 0 L R ST 'Y‘ w r

# of community gardens:

.+ ~18,000 in the US and Canada §
5, - ~1500 in NYC
0 ~50in NOLA




Lead and Arsenic are Important
Environmental Contaminants

E

(=)

Pb is a neurotoxin affecting cognitive
development, quite immobile

Main sources:

-lead-based paint,
-point source emitters,

-leaded gasoline emissions.

&

As is a human carcinogen, very slowly
leached through soils.

Main sources :
-pesticides,

-pressure treated lumber.
19




Comparison of
Mean Heavy Metal
Concentrations in

Urban Soils in

Different Cities

# cr Ni Cu Zn As cd pb  YPeol g feren
samples samples
Cities over 1 million people

New York City 1652 49 28 77 248 10 12 355 Garden soil (Ch%% Se)‘
Bangkok 30 25 23 27 38 - 015 29  Topsoil (Xﬂfgg
(Lee et ¢
Hong Kong 236 17 4 10 78 - 033 71 Urban 2006)
Topsoil, (Chenet ¢

Beijing 770 34 27 21 62 78 0.12 27 NN 2005)
London - . (Kelly et
Richmond 214 - - 30 108 - <02 158 Topsoil 1996)
London - . (Kelly et
Wolverhampton 299 - - 62 231 - 080 106  Topsoil 199)
Vienna 9% 80 - 18 97 8§ 02 5 Urbam0-20 (Simonet
cm 2013)
(Czarnow
Warsaw nd 32 12 31 166 - 0.73 57 nd 1980)
Madrid ss 75 14 72 210 - - 161  020cm  (DeMig
etal., 19
Public areas, (Romzayl
Moscow 24 - 1730 105 405 30 o 20
Berlin 2182 25 8 31 129 39 035 77  0-20cm (Birke a
Rauch, 2(
Topsoil, (Moller e
Damascus 51 51 35 30 84 - - 10 agriculture 2005)
Manila 286 114 21 99 440 - 057 214 Metropolitan  (Pfeiffer
area, 0-5 cm al., 198
Dublin 1058 44 41 51 248 155 18 123  0-10cm (Slleg‘(‘)‘if
Torino 123 129 153 71 147 - - 94  Il-10em  \o@siol
al., 200
Garden soil, (Cal-Priet
Coruna IS 39 28 60 206 - 03 309 "X .. 200
Metropolitan (Navarret
Quezon City 64 370 150 445 1540 - - 594  area, 0-15 1201

o) 2
Mumbai . (Ratha a
(Bombay) 30 79 1445 147 - - 1.3 42.5 Urban soil Sahu, 19

20



¥ Gardens with Pb >10,000 mg/kg
e (Gardens with Pb =1,200 mg/kg
- Sample points

Soil Pb (mg/kg)

[ ]<149

[ 1150-399

] 400-1,200

B > 1,200

Soil Contamination in  E=58ER S
New York City Gardens 4 jisddatens <.

21
Paltseva & Cheng, 2019



Landes et al (2017)
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How do we test for metals?
XRF measurements




EXCLUSIVE

NYC'’s toxic community gardens may give yty/

Catherine Bryant says she had no idea the community g2

Entrance

Paltseva et al, 2020
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Contamination is not

just urban but also
suburban problem

Suburban Duke Farm, NJ : : GG e A [ ) . : »



Soil Guidelines

New Jersey New York Connecticut
Residential, mg/kg
Arsenic 22 16 10
Copper 3100 270 2500
Cadmium 71 2.5 34
Chromium -- 36 100
Mercury 23 0.81 20
Nickel 1600 140 1400
Lead -- 400 400

Zinc 23000 2200 20000



Exposure Pathways

Plant Uptake

<‘ Runoff

Leaching
Direct Exposure
Crops
] Groundwater

Food Chain Ingestion Inhalation Dermal Contact
|

27



Plant type is more
important than
amendment type

28



Surface contamination,
not plant uptake
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Emerging agricultural waste by- products as
50|I amendments




NYC Clean Soil Bank provide sediments to
community-based organizations

. Office of
Environmental
Remediation

NYC Voluntary Cleanup
Program

E-Designation Program

What is the NYC Clean Soil Bank?

The NY'C Cloan Soil Bank (CSB) is a no-cost soil exchange
operaled Dy the NYC Office of Environmental Remediation
that enables clean native soil excavated from deep below the
ground surface during canstruction of new builldings in NYC to
be directly transferred to nearby construction projects that
naed soil.

Grants

Community Resources

NYC Green Property
Certification

Is the NYC Clean Soil Bank an actual pile of soil stored somewhere?

e e o ek g et UL s

ol R A LR
ini ifi

Why was the NYC Clean Soil Bank created?

TurboTraining Certified
Professionals What are the benefits of the NYC Clean Soil Bank?

News & Events Are there other environmental benefits?

Document Repository
What are the other benefits of the NYC Clean Soil Bank?
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Add compost -
biosolids - biochars to
soils

Benefits:

Promote soil
aggregates that
adsorb contaminants
- Improve soil
structure - Reduce
erosion - Reduce fine
particle suspension
in air

Strategies and Technicgues to
Mitigate Soil Contamination

y
Y

y

Y

Y

4

How:

Use no-till - ridge-till - How:
strip-till methods -
Have stable

vegetation coverage

Install garden areas
at least 50 meters
from heavy traffic

areas

Add Ca and Mg rich
material in soils

Benefits: Benefits:

Increase in soil pH - Benefits:
Reduce trace metal
availablity to
organisms - Increase
soil aggregates and

texture

Immobilize metals in
soils -Reduce topsoil
erosion - Lower
organic mineral
decomposition rates -
Longer remediation
rates from organic
matter - Increase soil
aggregates - Reduce
fine particle
suspension in the air

Directly avoid
accumulation of
contaminants in soils

What is a soil aggregate? These are soil particle
groups that are bound together stronger that
the particles around them. Pore space is formed
around these which helps the soils move or
retain water and helps the movement of air
within the soils.

Paltseva AA. Cheng Z. McBride M, Deeb M, Egendorf SP, Groffman PM (2022) Legacy Lead in Urban
Garden Soils: Communicating Risk and Limiting
Exposure. Front. Ecol. Evol. 10:873542.

y

Y

How:

Add mulch on
contaminated soils -
use drip irrigation

Benefits:

Reduce fine particle
suspension in air -
Reduce flooding and
spashing - Decrease
risk of
recontamination of
surface soil or plant
tissues




|

= EPA Soil Kitchen Events, Soil-SHOP, NAG, USI
workshops

Conducting XRF analysis of soils brought by the
Com munlty public, advising on remediation strategies

Service in _ _
= Brooklyn Bloom, NYC Housing Authority,
LOW‘Income NAG, NYC Compost, Understory, USI annual
events

and soil interpretations. Presenting issues
associated with urban gardening and how to

E
Lecturing with hands on activities on soil basics E
mitigate the hazards. E
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We can help you to find the best way to remediate
contaminated soils; promote organic waste
recycling and conservation practices; use smart
technologies to evaluate soil resources

Environmental
stewardship

We offer informal
education via social
media channels;
publish in academic
and non-academic
media; facilitate
research partnerships

We collaborate
with citizen
scientists, artists,
gardeners; lead
workshops for
communities

Science
communication

We provide expert recommendations for
management practices to increase carbon storage
and reduce greenhouse gases;
promote urban agriculture in food deserts

37



Coming soon...
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Key Points

* Soil is heterogeneous with
various properties

* 5 soil formation factors

* Urban soil testing should be
prioritized

* Different remediation
options exist for
contaminated soils

* Certain crops are much less
susceptible to
contamination than others

* Raised beds filled with
upcycled local mineral and
organics are preferred.

39




Stay Connected T

* Email me with any questions at
anna.paltseva@Louisiana.edu

2
e Subscribe to my YouTube MEGaA R o ¥ ° o
Channel at Anna Paltseva . _ N
© \
K - <

* For more information on my
projects go to annapaltseva.com
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