Become An Earth Doctor Game Resource Presentation

The resource presentation can be used with the Become An Earth Doctor game to introduce participants to land
reclamation, the need for land reclamation, disturbance types, reclamation stages, and ultimately lead participants through
the entire game. Speaker notes and participant prompts are included in the comments to guide presenters.

Licensing Information

The Become An Earth Doctor game is licensed under a Creative Commons Attribution-Non Commercial-Share Alike 4.0
International License (creativecommon.org). Users are free to copy and redistribute the game materials in any medium or
format and remix, transform, and build upon the game materials as long as the following terms are adhered to.

Attribution: Users must give appropriate credit to the Land Reclamation International Graduate School, provide a link to
the license https://creativecommons.org/licenses/by-nc-sa/4.0/deed.en, and indicate if changes were made. This may
be done in any reasonable manner, but not in any way that suggests the licensor endorses you or your use.

Non-Commercial: Users may not use the game materials for commercial purposes.

Share-Alike: If users remix, transform, or build upon the game materials, users must distribute their contributions under
the same license as the original. Please share any game adaptations or additions via email with the Land Reclamation
International Graduate School (Irigs@ualberta.ca).

No Additional Restrictions: Users may not apply legal terms or technical measures that legally restrict others from doing
anything the license permits.
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Presenter
Presentation Notes
Today we will Become an Earth Doctor. 

Depending on the audience, may describe what an Earth Doctor is or wait until there is a discussion - An Earth Doctor is someone who heals the earth when it is damaged or disturbed.

Most images are from UnSplash, Pexels, Pixabay or provided by Valerie Miller.


Introduce Yourself


Presenter
Presentation Notes
Share what you do, and or what your interests are, can include photos on the introduction slide(s).


What Is Land Reclamation


Presenter
Presentation Notes
First, what is land reclamation? Ask the audience what they think? Make sure you avoid saying anyone is wrong, use their answers to guide them to the correct answers.


Land Reclamation

e Returning disturbed or damaged land to its past condition and

use or to another productive use
e Restoration returns the land to what was there before the

disturbance



Presenter
Presentation Notes
Land reclamation is the process of converting disturbed or damaged land to former or other productive uses. 
It is the overarching term that includes all of the other terms (Ex. remediation and restoration are a part of reclamation). 
Restoration is returning the land to how it was before the disturbance. Restoration can be very challenging as ecosystems are formed or so many parts, with so many interactions.
In other countries, land reclamation is called by other terms such as rehabilitation in Australia.
Ask the audience: Do you think we need reclamation? Accept answers from the audience before going to the next slide. 


Need For Reclamation



Presenter
Presentation Notes
Question for the audience: Do we need reclamation? Ask before you pull up this slide.
With increasing populations, more land needs to be cleared for food, homes, and industry for resources and jobs. 
There are countless other species on the planet that also require clean air, water and land and it is our responsibilities to clean up the messes we make.
Due to these dramatic human effects on the land, the ability to reclaim land becomes extremely important.
Likely only introduce this topic if you have an older audience:
So now that we understand the need for reclamation, we have to look at why we do it. 
The primary reason for reclamation is due to requirements in legislation.
In order to get permission to disturb land, in many areas, there is a requirement that you will reclaim it after. 
We also reclaim to reduce risk, for example the potential effects of contaminants on humans. 
Other reasons for land reclamation are cultural values, aesthetic values (no one wants to look at a torn up landscape), and environmental values.


What s A
Disturbance

e Disturbance =
change to ecosystem

e Damage,
degradation =
negative change to
ecosystem



Presenter
Presentation Notes
A disturbance is “a disruption of normal or healthy functioning”, this a disturbance can have negative or positive effects.
Extractivist activities, like mining or forestry, tend to generate negative disturbances (damage) to the land where the activity takes place.
Ask students or audience what kind of disturbances require reclamation in Alberta or wherever they are based. 






Presenter
Presentation Notes
Examples of disturbances: 
Surface coal
Oil sands
Waste disposal
Forestry
Pipelines
Transportation
Lots of disturbances, why we need land reclamation!


Any Questions


Presenter
Presentation Notes
Remember to ask if all the concepts are clear
You can also ask some students one of the concepts you just talked about (e.g. reclamation, disturbance) and see what they response
You can also ask students to say other disturbances in Alberta


Time To Explore Land Reclamation
And Play
Become An Earth Doctor

Designed by members of the Land LAND RECLAMATION \\)//
/

) ) {
Reclamation International Graduate e e

School (University of Alberta) \/"


Presenter
Presentation Notes




Rules Of The Game

. The goal of this game is successfully reclaim a site on time and
on budget, while keeping people happy

. Supplies needed

A dice or a number generator (https://www.random.org/)
6 items (anything you want) for each player and/or team
Score sheet

Pen or pencil

Set of risk cards

Set of game cards



Presenter
Presentation Notes

Remember to clarify that people are the citizens of the province, including indigenous communities, as well as firms and political parties in the province (stakeholders).


https://www.random.org/

Method > iopili “—— Round of the game

Stakeholders - the method
you chose will gain, lose,
or not impact stakeholders

OSS

Gain Lose No
Impact

Description

Cost - how many

cost points each
roll will cost

Likelihood of
effectiveness - you
need to continue to
roll until you are
successful

Time - amount of time
you need to subtract
with each roll

\ 4



Presenter
Presentation Notes
Remember to ask if everything is clear about the parts of the cards, and if everyone understands that they need to roll the dice until they get a successful roll.
It is okay if people are not 100% clear at this point, make sure you are clear that you will be explaining as you go on.



Rules Of The Game

3. Set 3 of the 6 random items in front of you and 3 off to the side;
these items represent your communities
You need at least 1 left by the end of the game, but you can
earn more
As you go through each step of the game, you pick options that
make your stakeholders
e Angry — Lose an item in front of you

e Happy — Add an item from off to the side
e Moderate — Nothing changes

If you have to play multiple rounds in a step because your method
wasn’t successful, you may lose or gain multiple items

4. Complete each step of reclamation


Presenter
Presentation Notes
The three communities in front of your represent the communities that already support your project (you can lose them during the game). The three communities off to the side represent the communities you need to convince (you can gain them during the game).
Remember to ask if the change of stakeholders is clear.
Everyone starts with 3 out of the 6 things they selected (pens, pencils, cards, coins, etc.).
Angry: reduce 1 community.
Happy: increase 1 community.
Moderate: Nothing changes.




Game Steps
[1. Select End Land Use -

L [2. Contaminant Remediati(;n
L [3. Soil Reclamation (g';’

Y p—— (&

L [6. Were You Successful @
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Presentation Notes




Step 1: Select An End Land Use

e


Presenter
Presentation Notes




End Land Use

Reclamation needs to be
based on what we are
going to do with the area
after reclamation

Forest, park, wetland, etc

Consider climate,
surrounding
environment, what is
there before disturbance

Influenced by people



Presenter
Presentation Notes
You need to decide your end land use prior to starting reclamation as it can influence how your reclamation goes.
Does not need to be what it was to begin with.
Consider the climate, surrounding environment, what the area is like before the disturbance to guide decisions for end land use.
The end land use decision can be influenced by stakeholders.
What is a stakeholder? Its someone, like a community member or group, who has an opinion about or is impacted by the disturbance and the reclamation!


End Land Use

Consider your budget and timeline
You need to meet the time and cost points

Option One Option Two Option Three 2
oOo Ao
¢ QDL OHS : : : :
) |
£ et £
LRIGS) LRIGS) LRIGS)
— — —
Slow and steady wins the Money, money, money, A little of this, and a little of
reclamation race! This end money...money! This end that! This end land use could
land use is not expensive, land use is expensive, but it be a safe decision, or it could
but it takes a long time. doesn’t take much time. limit your options.



Presenter
Presentation Notes
Remember to ask if the differences between time and cost are clear.


Step 2: Select Your Contaminant
Remediation Method
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What’s Wrong Here N



Presenter
Presentation Notes
Ask the audience what is wrong here?
These diagrams/images indicate sources of contamination.
Leaking gas/diesel/oil into the soil.
Industrial waste/sewage being poured in the river.
Landfill.
Acid mine drainage.
Contaminants can occur following disturbances, and can impact the direct or surrounding environment.


Contaminant
Remediation

e Removal of reduction of
contaminant or unwanted
substance

e Taking away things you
don't want in the soil or
water



Presenter
Presentation Notes
Contaminants can be addressed through remediation.
Remediation is a subset of reclamation with the focus on removal or reduction of a contaminant or unwanted substance. 
Examples of remediation (do not need to introduce this unless the audience is older).
Bioremediation uses microorganisms to remove contaminants often with the addition of nutrients whereas phytoremediation removes contaminants through plants. 
Natural attenuation is the natural ability of the environment to remove contaminants without human intervention.
Soil washing involves dissolving or suspending contaminants in a wash solution, followed by their removal.



Step 2: Select Your Contaminant
Remediation Method

Consider your budget and timeline, and the likelihood of success
Once you select, roll the dice or number generator (set to a number
between 1 and 6)

If successful, go to the next step
If not successful, you can try again or select a different method

Consider if stakeholders are happy (add an item), angry (lose an
item) or moderate (nothing happens)


Presenter
Presentation Notes

Do a detailed walk through for the first step, show them how the math works.


Contaminant Remediation

Natural Attenuation

Contaminants removed by
microorganisms in the sail

Soil dug up, piled, amended,
and assessed for improvement

Soil heated to =150 °C to reduce
contaminants, aka a soil oven

Soil dug up, discarded in a
landfill, new soil is added
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Presenter
Presentation Notes
Make sure to let students know that with these four remediation options, we are remediating a hydrocarbon spill (ie. the image with the leaking truck). There are many other remediation methods that can be used for different kinds of contaminants, such as heavy metals, that would not work for hydrocarbon spills and vice versa. 
Describe the 4 options - alter the explanation for the age and experience of the audience.


Step 3: Select Your Amendment For
Soil Reclamation


Presenter
Presentation Notes




Where Would You Rather Grow



Presenter
Presentation Notes
If the students were a plant, where would they want to grow? In sand, rocks, or soil?
Would want to grow in soil.
Plants can grow win all of these materials.

Rocks - Image by Pexels from Pixabay .
Sand - Photo by Drew McNaughton on Unsplash.
Soil Nathália Arantes on Unsplash.



Soil Is Made Of

23% 23%

5%



Presenter
Presentation Notes
Soil is a recipe made of different parts. Ask the students what they think soil is made up of.


Soil Is Made Of

20K



Presenter
Presentation Notes
Art by Kaitlin Pylypa.
Soil is made up of:
25% water.
25%  air.
45% minerals.
Sand, rocks, clay, silt, etc.
5% organic matter.
What is currently or formerly living.
Living organisms - bacteria, bugs, worms, etc.
Leaves, dark rich matter, twigs, decomposing materials.


Soil Reclamation

Challenge e Takes 1000s of years to
build soil naturally

e Soil often stockpiled
prior to disturbances

e May need to add
materials to make soill
healthy

e May need to build soil



Presenter
Presentation Notes

Soil is a vital component of ecosystems, and part of reclamation includes ensuring the soil is healthy.
Surface soil and subsoil are salvaged prior to mining and surface soils are typically stockpiled.
Why is this?
It can take 1000s of year to build soil naturally.
Stockpiled soil can be used for later, but sometimes there is not enough. As such, we may need to build soil.
How do we ‘build’ soil?
Ask the students what materials they think can be used to make soil. What do plants need?
It is ideal to use waste materials (manure, compost, wood chips, straw, etc. ) but fertilizers can also be used.
What if our stockpiled soil is not healthy?
If our soil has been stockpiled for years it may not be healthy anymore. We may need to add amendments, materials such as fertilizer or manure, that can improve soil health.


Step 3: Select Your Amendment For
Soil Reclamation

Consider your budget and timeline, and the likelihood of success
Once you select, roll the dice or number generator (set to a number
between 1 and 6)

If successful, go to the next step
If not successful you can try again or select a different method

Consider if stakeholders are happy (add an item), angry (lose an
item) or moderate (nothing happens)


Presenter
Presentation Notes
In this step we have a stockpiled soil that needs to be amended


Soil Reclamation

Manure £3 Fertilizer [34

Salvaged Materials
M&_\ ¢ l«-,, . .'.";Ap.':{ 'Lg y

Nothing

Animal wastes increase carbon Salvaged soil, peat, LFH, etc are Soil is not reclaimed and left for
nutrients, water holding capacity increase fertility taken from another site or onsite nature to recover
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Presenter
Presentation Notes
Option 1 with manure rather than biochar.


Step 4: Select Your Revegetation Method

(@)


Presenter
Presentation Notes




Revegetation

e To add plants to disturbed
land

e Revegetate with

o Native species - species
that evolved in an area

o Non-native species -
species that did not
evolve in an area



Presenter
Presentation Notes
Revegetation is a subset of reclamation with the goal to provide barren or disturbed land with vegetation cover. 
It can be done with native or non-native species.
Native Species
Pros - evolved in that area, may be better suited to climate, soil, relationships with other organisms, likely to succeed.
Cons - scientists don’t always know as much about native species so it can be more expensive and time consuming as we have to collect, figure out how to seed or grow, etc.
Non-Native Species
Pros - often cheaper and faster to use as they can frequently be species we use in urban areas, agriculture, can purchase seeds easily, likely know how to grow.
Cons - not adapted to the area so may not be successful or may be too successful and become invasive.


Step 4: Select Your Revegetation Method

Consider your budget and timeline, and the likelihood of success

Once you select, roll the dice or number generator (set to a number
between 1 and 6)

If successful, go to the next step
If not successful you can try again or select a different method

Consider if stakeholders are happy (add an item), angry (lose an
item) or moderate (nothing happens)



Revegetation

Natlve Plants

Native plants and seeds are
planted on the site

Non-native plants and seeds are
planted on the site

Native and non- natlve plants
and seeds are planted
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Step 5: Time To Risk It All

Many factors can negatively or positively affect your reclamation
Select three numbers between 1 and 24

Find the corresponding card and add or subtract those points

S )= m@


Presenter
Presentation Notes
Introduce the importance of monitoring for reclamation – need to go back and check our site over the years to make sure that it is behaving as we planned. (ie soil is healthy, plants are growing, wildlife is returning).
Many of the risk cards are things that may happen during monitoring. Others may happen during your reclamation activities.

If you are playing with physical cards, just have them select three.
If you are playing online either 1) have a random number generator and select 3 numbers OR 2) have them type 3 numbers in the chat.
Alter the wording based on the format.






When It Ralns .

A heavy rainstorm hits
your site and washes away

all your plants




Skiers cause an avalanche
that blocks the road to
your site

)
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Scientists develop an
Inexpensive all-in-one soil
amendment

20




A company tests their
state-of-the-art equipment
on your site

20




Invaders

An invasive species
establishes thatrequires
herbicide and weeding

°4C)




Call a mechanic, your
equipment breaks down

20




For The Gram

A community group gets
involved and helps with
planting

A




i Don’t Badger Me

An endangered female
badger makes itself at
home and has babies

2O




FirstJob

During monitoring, you spill
diesel filling your truck,
better cleanit up

)




Hooligans

Teenagers trespass on
your site, quick, install

some fences

©)




A nature loving billionaire
donates to your
reclamation project

" dC)




(ra Improved Access

The road to your site is
paved, making it easierto
reach your site

)




A tornado hits your site
and removes all your
vegetation

)




14 SummerScorch
__/'___"\-._-___\_

A wildfire reaches your
site, 50 % of vegetation re-
establishes

)




speed up your
revegetation

Optimal growing conditions

)




Get A Bryologist

Monitoring finds a target
MOSS species on your site

)




@ Need Moisturizer

Climate change induced
super drought kills some of
your vegetation

4C)




Mudslide
T ET 8

Rapid spring thaw results
in a mudslide washing
away your topsoil

)




Soil quality was better than
expected, requiring fewer
amendments

-0




m Stakeholder Win
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A community partnership
results in volunteers to
help with monitoring

20




Wildlife snacks on some of
your newly planted
vegetation

o0
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You hired inexperienced
tree planters, most trees
don’t survive year 1

)




A bear takes up residence
on site and stalls
monitoring plans




Public consultation with
nearby First Nation was
insufficient, do better

0




Step 6: The End
Were You Successful

Time to assess your final cost and time points
Did you reclaim your landscape within budget and on time

Do you have any communities supporting your project

If you were within budget, on time, and have communities, you were
successful, if not, try again

TAVAVAY

S =


Presenter
Presentation Notes
Avoid saying you lost.
Talk about how many reclamation projects go over budget and over time, encourage them to try again and figure out what to change.


Time To Design Your Own
Reclaimed Ecosystem


Presenter
Presentation Notes

If you want to expand your session, have them design what they have been working on - what they are reclaiming.
First consider what you want your ecosystem to be
Remember the important components of an ecosystem, such as soil, plants, insects, animals, etc.
What animals live there? Do they need food, water, and shelter?
Will people be there? Always encourage them to draw themselves in the environment.


Thank you

Learn more at
https://lrigs.ualberta.ca/
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