Biological Functions of a
Vegetative Bioreactive
Landfill Cap

Presented by:
Lori P. Miller, PE (USDA/ARS)

Based on the Research of:
Patricia Millner, PhD (USDA/ARS)
Sarah Wright, PhD (USDA/ARS)



Cap Concept-
Water Balance

Precipitation

Transpiration
w - | Evaporation

Infiltration

rench Cap

Wastes and Backfill

Parcolation



Cap Concept -
Standard Cap

RCRA Subtitle D Cap

Geaocoampeos ite drain arnd
I e T MU e

%Wﬁgﬁ }% &izg:

0.3 e {'I _ﬂ-!t:l mﬂ.
1.

046 m (1.5 f) 10-7
compached chay




Transpiration




Cap Concept-
Vegetative Bioreactive Landfill Cap

Photosynthesis + Biomass accumulation

CO, fixation O, production

! -
\‘.
~.
N
o
| ~.
| N\,
|
|
|
I

Carbon Sequestration
Soil Organic Matter, Glomalin, Biomass

o

-/‘
-

Methane Oxidation e

Methanotrophi ¢ Bdcteria:

CH, + 20, —» €O, + 2 H,0
Landfill CH, |




Photosynthesis and
Respiration

Lli et I C L .-|-| ||E—
CO, + H,0 -0, + SUGARS

co,
T
PLANTS
ALGAE

SOME BACTERIA

ENERGY
||-||l

SUNLIGHT

SUGARS AND
OTHER ORGANIC
MOLECLULES

=_I_J e e I e !'l i!\i!‘\_:l
== - S

SUGARS + 0, —= H,0 + CO,

[}

MOST
LIVING

QRGANISMS

'..|EE.F'.Jl
CHEMICAL

BOND
ENERGY



Particle Binding &

Aggregation

Symbiotic Nutrient Exchange System

Root Hair
’ Arbuscules \: .
| % N | | Biomass
-
e ¥ N | || Shoots
N N -
~|~]=
ﬁ, Spore ~™S .
i i oots
Vesidle .._.[H 5
==h | || Soil
T Rootems microbes
Arbuscular Mycorrhizae




Mycorrhizals*hyphae & glomalin




Mycorrhi
hyphae &
glomalin




Cap Concept-
Vegetative Bioreactive Landfill Cap

Photosynthesis + Biomass accumulation

CO, fixation O, production

! -
\‘.
~.
N
o
| ~.
| N\,
|
|
|
I

Carbon Sequestration
Soil Organic Matter, Glomalin, Biomass

o

-/‘
-

Methane Oxidation e

Methanotrophi ¢ Bdcteria:

CH, + 20, —» €O, + 2 H,0
Landfill CH, |




