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Oll sands direct, indirect and induced employment forecast
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source: CER Retrieved on April 25, 2022, from http://theamericanenergynews.com

Gross domestic product (GDP) distribution of Alberta, Canada 2020

Sector “oContribution to GDP
Mining, quarrying, and oll and gas extraction 20.81
real estate and rental and leasing 11.36
Manufacturing /.08
Construction 6.93
Health care and social assistance 2.81

Retrieved on April 25, 2022, from www.statistica.com
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Oil sands mining: The ugly

Potential Sources, Causes and Ecological Effects of Oil Sands Activity

OIL SANDS INDUSTRY NATURAL BITUMEN

- - channel erosion
E Nnvironme n’[al SOURCES LAND CLEARING OPERATIONS

) et  h mris H -oyerland erosion
pre-mining ) ?ug;’:i)\?g dirslfc: = - dissolved substances

- Infiltration/interflow

Impacts
Land fragmentation

® Soil disturbance
® Soil and water pollution CANDIDATE
PROXIMATE
CAUSES
Ta_l I | ngS pOndS Nutrient, Contaminant and Sediment | Impacts Mediated By Flow Regime
(duration and energy of | hydrologic interactions)

Occupied 270 km? in 2020
® - _ ECOLOGICAL EFFECTS

Stored ~1.4 trillion L of oil sands - Benthic health

- Fish health

process-affected water (OSPW)

Adapted from Culp et al. (2020). Environmental Reviews. 29(2): 315-
327. https://doi.org/10.1139/er-2020-0082
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[1] Elizabeth M. Beck, Judit E. G. Smits, Colleen Cassady St Clair, Evidence of low toxicity of oil sands process-affected water to birds invites re-evaluation of avian protection strategies, Conservation Physiology, Volume 3, Issue 1, 2015,
cov038, https://doi.org/10.1093/conphys/cov038
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Toxicity and environmental pathways of OSPW
ToXic COmpOundS in OSPW [1] Banned for decades, releasing oilsands tailings

water is now on the horizon
® Polycyclic aromatic hydrocarbons, 0.01 mg/L,
0.00001- 0.00006 mg/L flin v = o
® Naphthenic acids, 110 mg/L | | _ _
® _ _ _ _ Some Indigenous groups say they are stuck choosing between environmentally risky
Potentially toxic elements (arsenic, cadmium)  options
® Dissolved solids (salinity) %

kKyle Bakx - CBC News - Posted: Dec 06, 2021 4:00 AM ET | Last Updated: December 6, 2021

Environmental pathways (1]

® Seepage through dykes to wetlands
and surface water bodies
® Direct pumping into wetlands

® Pe rco I at| on to g roun dwater Tailings drain into a pond at the Syncrude oilsands mine facility near Fort McMurray, Alta. on July 9, 2008. That
year, some 1,600 ducks died in one of the company’s toxic tailings ponds. (Jeff Mcintosh/Canadian Press)
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Using wetlands to intercept OSPW

No silver bullet to treat tailings

While the federal government develops regulations, the industry is testing various chemical and
biological methods of treating tailings water.

- — - l
The trick is to find th ctive methods that are also cost-effective and don't produce VAN i
other environmental impacts, like more greenhouse gases.
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Biochar as a potential substrate for constructed wetlands
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Unaddressed questions and theoretical considerations

® How stable is biochar in constructed wetlands?

® How do feedstock type, production temperature and activation affect biochar stability?

Theoretical considerations

Carbon
sequestration

® Carbon stabllity

® Carbon sequestration

® Mineralization

0‘ »
09’2’ .'

Carbon-stable biochar

® Studied by several methods

® |ignin content Mineralization

® Carbon to nitrogen ratio

® Oxidative recalcitrance
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Objectives 1.1

®* To determine the stability (oxidative recalcitrance) of activated and non-
activated biochars

®* To evaluate the effects of feedstock type, production temperature and
activation on the oxidative recalcitrance of biochars
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Experimental procedure 1
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® Production temperatures (x3; 300, 400, 500 °C)

® Biomass residence time (20 min) ’

;s

® Microwave-assisted heating

~O

Activation |2]

®* Nitric acid (3.5%)

®* Ambient temperature (~25 °C)

® 1:20 (w/w) solid:liquid ratio, soaked overnight

® Filtered and washed with deionized water

® Dried at 105 °C for 24 h

12] Nzediegwu et al. (2022), Bioresource Technology 344, 126316
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Experimental procedure 2

Characterization

® Thermogravimetric analysis
® ~10 mg sample
® Combusted from 25-700 °C
® 10 °C min't heating rate

® Air-filled environment

® Thermal stability

®* Weight loss

®* Ash content

Discovery Series TGA

® Oxidative recalcitrance

10
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® W__ = Moisture and ash content-corrected weight %
® W.=Uncorrected weight %
* W,,,=Weight % at 200 °C

® W, =Final weight %

12] Nzediegwu et al. (2022), Bioresource Technology 344, 126316
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Data processing for oxidative recalcitrance

wmr
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-20
TGA Temperature ("C)
TSO,biochar

Oxidative recalcitrance, Ry =
TSO, graphite

® Tso biochar = T€Mperature at which 50% of
weight loss occurred for biochar

® Obtained from moisture and ash content-
corrected thermograms

® Tso graphite = T€Mperature at which 50% of
weight loss occurred for graphite
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Feedstock type, pyrolysis temperature and activation affect
thermal stability, weight loss and ash content
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12] Nzediegwu et al. (2022), Bioresource Technology 344, 126316
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Feedstock type, pyrolysis temperature and activation affect
thermal stability, weight loss and ash content
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Feedstock type and activation affect oxidative recalcitrance
more than pyrolysis temperature

Class C, most Class B, slightly
degradable degradable

Wheat straw-A

Wheat straw |

Sawdust-A |

Sawdust
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Manure pellets |

Canola straw-A 500 °C
‘ 400 °C
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12] Nzediegwu et al. (2022), Bioresource Technology 344, 126316
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Objectives 1.2 '
To evaluate biochar element leaching by
nitric acid and study the effect of feedstock ’
type and pyrolysis temperature ,

®* Nitric acid, 3.5% (delonized water as a control)

®* Ambient temperature (~25 °C)

® 1:20 (w/w) solid:liquid ratio, soaked overnight

®* Filtered (0.45 ym)

e

®* Elements In filtrate were analyzed using ICP-OES CAP 6300 ICP-OES

15
Elemental analyses
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Nitric acid significantly leached elements from biochars
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12] Nzediegwu et al. (2022), Bioresource Technology 344, 126316
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Conclusions

® Nitric acid-activated biochars are more stable than their pristine
counterparts

® Feedstock type, pyrolysis temperature and activation affect thermal
stability, weight loss and ash content

® Feedstock type and activation affect oxidative recalcitrance more than
pyrolysis temperature

® Nitric acid significantly leached elements from biochars depending mainly
on feedstock type

17
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