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INTRODUCTION

The goal of this pilot study isto test the effectiveness of Fungi to
efficiently lower diesel range (DRO) hydrocarbons in Alaskan soils below
the action level. Here effectively stands for higher rate (decreasing level
per time) as what is observed in the currently used land  spreading
method. The secondary goal is to test different strains of fungi and to
develop best practices methods (BPMs) to accommodate regulatory and
client needs for remediation. Examples of such aspects would be:

A Simple,

A Low maintenance,

A Cost-effective application,

A Containment of contaminants on remediation site,

A Prevention/avoidance of invasive spread of fungi.

The pilot study was implemented on an exclusively used landspread site
leased to AFSC from the Ted Stevens Anchorage International Airport
(AlA). The site holds only jet fuel contaminated soil from previous  spills.



PRINCIPLES OF MYCOREMEDIATION
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Fungi use their enzymes, usually used to mobilize nutrients in the soll,
to degrade contaminants.



PRINCIPLES OF MYCOREMEDIA

Versatile peroxidase
(P eryngii)

Two phases can be distinguished in Mycoremediation

Phase 1: Biomass extension

AMicrobes are using primary enzymes to establish
a nutrient platform.

AEnzymes are outside the mycelium in the soil

APrimary enzymes make nutrients available to
fungi and other plants

Enzymes are a biological catalyst p d] p E «ll ala "cEai e ] h E
reactions without being consumed . They are proteins folded into

complex shapes that allow smaller molecules to fit into them. They

function like a key and lock, a molecule (key) fits exactly the

enzymatic receptor (lock) to be broken down.



STEPS OF MYCOREMEDIATION

Phase 2: Mycelium Trains itself MRS s

(P eryngii)
AOnce fungi run out of habitat they switch to
produce secondary enzymes that are adapted
to the environment

AlIn our case they are able to break down
Petroleum Hydrocarbons and use them as
food compounds

Enzymes change their primary shape (folding pattern) to fit the
specific molecular structure of the contaminant to use it as a
nutrient source.



Petroleum Hydrocarbons
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WOOD DEGRADING MUSHROOMS like Oyster
Mushrooms are commonly used in petroleum
hydrocarbon remediation as they are used to
degrade and convert Lignin, which is a major
compound in wood and of similar molecular
structure than petro -hydrocarbons, to food.
Picture t o the left shows mycelium expanding
into wood.
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. ABORATORY TESTING

A The first step in the study was
e to test mushroom strains to

- = their ability to withstand diesel
range organics.

A Petri dishes were prepared with
growth media mixed with
different concentrations of
Diesel: 23,000 ppm, 2,300 ppm
and 230 ppm. Controls without
diesel were also prepared .

A Petri dishes were inoculated
with mycelium from Brown
Oyster (BO), King Oyster (KO),
Pleurotus Ostreatus
Columbinus (Blue Oyster)
(POC), Namecoi Pholiot (NAM)
and Black Poplar (BP ).




PETRI DISH EXPERIMENT

King Black Blue Brown
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PRODUCTION OF SPAWN

AWe selected the Blue Oyster for this experiment. Its
growth in the petri dish was faster than the Black
Poplar.

AThe next step is to grow enough spawn to be able to
Inoculate the study area.

ABags of grain are inoculated with mycelium from
Blue Oyster mushrooms. This is the spawn (like
seeds) that will be used to inoculate the soill.



PRODUCTION OF SPAWN

A Small sections of mycelium from petri dishes are mixed with
grain in plastic bags (left). Here the grain provides the food for
the mycelium to grow. Once enough mycelium is produced this
grain-mycelium mixture is used as spent to inoculate the
contaminated soil.

Agar Agar + Mycelium Grain + Mycelium +
Enzymes = Spent
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EXPERIMENTAL SETUP
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EXPERIMENTAL SITE DESCRIPTION

APlots row A and B are inoculated with spent

A Plots 1 and 2 have passive aeration, weed guard and plastic
sheeting

A Plots 7 and 8 have passive aeration and weed guard
A Plots 9 and 10 have weed guard

A Plots row C and D are inoculated with Spawn

A Plots 3 and 4 have passive aeration, weed guard and plastic
sheeting

A Plots 5 and 6 have passive aeration and weed guard
A Plots 11 and 12 have weed guard

A Control E: no inoculation
A Plots 16 and 15 have passive aeration and weed guard
A Plot 14 has weed guard

A Control F: no inoculation, tilling
A Plots 17 to 19 have no aeration, no weed guard, tilling only

AEach plot is 1.5 feet by 1.5 feet.



SITE PREPARATION
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VENTILATION TUBES AND
TEMPERATURE SENSORS

Customized ventilation tubes that Beaded Stream temperature sensors
were installed at 3-inch depth with datalogger were provided by PND,
Torston Mayerbergern
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COMPLETED INSTALLATION
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SITE VISIT AUGUST 8, 2018
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47 days later: large fruiting
bodies of Oyster mushrooms
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