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Objectives of Presentation

 Why work with ariver basin?

« What is the Athabasca River Basin?
* Physical features of the ARB
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_P_hoto: Near the headwaters of the A,tﬁgbasca Rivg_;,_ZQOJ/,"v%qG".’ H"o‘lmberg




Definition
Area of land where precipitation
drains into a stream or lake =

e catchment area
* drainage basin
o« watershed




Why work with a river basin?
1. Stability of water & land areas versus

Example:
Western
Canada,
1905




Example:
Fort I\/IcMurray Boqr__\dﬁrles

« Town of Fort McMurray%GZ
« City of Fort McMurray 1980 L

“* Regional I\/Iunlcupaljty of Woo;d Buffalo
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£ : Data: Wikipedia, 30 Dec. 2009
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Why work with a river basin?
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WhYAWOrksWithsesriVer Dasinga

S implicationsHor hUman's:
e ecolegicalisustainaniity,
"® health
e Water, foodl fibre, minerals & eneray.
® ECONOMIC sUstainanility



Maximum
extent of
last

glaciation
(21,000-14,00
years before

present)

Source: Jurger Ehlers and Philip Gibad,
2004 via Cambridge Quaternary, Cambridge
University, 2005




Alberta
River
Basins

e 7 basins

e 5 sub-basins of
the Saskatchewan B

South
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Source: Alberta Environment



What is the
Athabasca River
Basin (ARB)?

« ~1,230 km long

¢ ~133,000 km?

« >101 tributary rivers

« >307 named creeks

« >328 named lakes
 Nno dams or reservoirs
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Some river basins are used as political
boundaries ...
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Athabasca Falls, 2007




Athabasca River near Jasper, 2005
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Central Part of Athabasca River Basin

Source: NASA, World Wind



Agriculture
In the
Athabasca -

River Basin

V_Lﬂﬁa \'|
NVMAHOL SVS

. Agricultural lands
Source: Northern River Basins Study,

(includes crops and livestock)
Report to the Ministers, 1996



Town of Athabasca from thabasca River, 1991




Athabasca River downstream from Athabasca, 1987




Portaging Grand Rapids (1.6 km), Athabasca River,
circa 1903-06
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Big Cascade Rapids , Athabasca River, 5
circa 1910 ' s
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Photo: Canadian Department of the Interior, Library and Archives Canada PA-169585,
http://www.collectionscanada.ca/archivianet/020115_e.html
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Peace-Athabasca Delta Area Source: NASA, World Wind



Sand Dunes near Athabasca River, 1998

'

3 Photo: R.G. rlalmbary

. POV S B A e



Peace-
Athabasca
Delta

Source: Northern
River Basins
Study Final
Report
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Peace-
Athabasca

Delta
e 4,100 km?
e« >1.000 lakes

e sensitive to water
VES

 all 4 major N.A. bird
flyways converge here



WhHEIRERE
ARB?

« 3 natural regions
and 11 sub-regions

GOVERNMENT OF ALBERTA

2005 Natural Regions
d Subregions of Albe

Boreal Forest Natural Region Foothills Natural Region

- Central Mixedwood Upper Foothills
Dry Mixedwood - Lower Foothills

I Northern Mixedwood Canadian Shield Natural Region
Boreal Subarctic Kazan Uplands
Peace-Athabasca Delta Parkland Natural Region

- Lower Boreal Highlands - Foothills Parkland
Upper Boreal Highlands - Peace River Parkland
Athabasca Plain Central Parkland

Rocky Mountain Natural Region Grassland Natural Region
Alpine Dry Mixedgrass
- Subalpine Foothills Fescue
- Montane Northern Fescue
Mixedgrass




What IS the ARB? Geology
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WhHEIRERULE
ARB?

« ~160,000 people

(1 city, 12 towns, A%
>75 villages, etc.) Y it

Photo: Athabasca, R.G. Holmberg
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TO W n S | f

Population |

Whitecourt

10,204

ARB

Hinten

9,882

Edson

3,414

| SlavehLake

6,651

WeStIOC'R% L A T I

.Barrhead

Data Soufce Statisticvgﬁ,gnada, 2015

dasper, 20074 R.G. Holmb‘erg:w




What iIs

known about

the ARB?

Peace- _Fort
Athabasca. Chipewyan
Delta

© Fort MacKay

Fort McMurray
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Major Research Studies - completed

« Agriculture Canada: black flies, methoxychlor
 AOSERP! for Syncrude

« ElAs?for AlPac and other pulp mills

« Northern Rivers Basins Study?

* Northern Rivers Ecosystems Initiative*

« CEMA® recommendations about oil sands

1 Alberta Oil Sands Environmental Research Program, 1970s
2Environmental Impact Assessments, 1990s

3 Athabasca, Peace and Slave River basins, ended 1996

4 Environment Canada: offshoot of Northern River Basins Study,
1996-2003

5 Cumulative Environmental Management Association ?-2016




Major Research Studies —on going

* Foothills Research Institute (formerly Foothills
Model Forest, 1992)

« EMAN® ecological monitoring
« EMENDS® project studies logging and fire
* Alberta Biodiversity Monitoring Institute (AMBI)

SEnvironment Canada: Ecological Monitoring and Assessment Network, 1994-
6 Ecosystem Management Emulating Natural Disturbance, 1997-




Major Research Studies — on going

RAMP’ monitors water in oil sands area

CONRADS? oils sands (industries, government &
universities)

WBEA?® monitors air in oil sands area
ARB Initiativel® models water flow

" Regional Aquatics Monitoring Program, 1997-

8 Canadian Oil Sands Network for Research and Development
9Wood Buffalo Environmental Association ,
10 Sustainable Water Management in the Athabasca River Basin Initii




- 1. Human survival
2. Resources.

. Ecolog r*sll-,)re 0lems
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Why Is the ARB important?
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Why iIs the ARB important?
2. Resources — non-renewable
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Conventional
Oil & Natural
Gas
Agreements /
Leases In the
ARB, 2011

Source: Athabasca Watershed
Council, State of the Watershed
Report, Phase 1, Appendix A2: Maps
from the Preliminary Atlas, 2011

Feature: Land Use Indicators - Area
Type: Petroleum and Natural Gas Agreement

Source: Alberta Energy
Scale: Scale Not Provided
Date: February 2011
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Noto: Alberta, 2003, K.G. Holmberg



Feature: Land Use Indices - Linear
Type: Pipelines, Wells, and Roads

Source: Energy Resources Conservation Board and Natural Resources Canada
Scale: Scale Not Provided

Date: Pipelines and Wells (November 2010), Roads (2007) _
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Why is the ARB importani#.
2. Resources — non-renelygid)
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Oil Sands

INn Alberta

PEACE
RIVER #2

2

Oil Sands Project

O Producing
Not Producing

O Under Construction

O Proposed

SOURCE INFORMATION:

Upgrader ﬂ Oil Sands Area

A\ Operating a Surface Mineable Area
A Proposed Oil Sands Agreement
[: National Park
I:P Municipality

Hydrography

Major Highway

Source: Government
of Alberta, 2011

Upgraders, Projects & Agreements: Alberta Energy (January 07, 2011)
QOil Sands & Surface Mineable Areas: Energy Resources

Conservation Board (2009)

Base Data provided by Spatial Data Warehouse Ltd. (2008)

DISCLAIMER

The product or the data represented within may not be revised,
copied, distributed, republished, uploaded, posted, or transmitted

in any way without prior consent of the Alberta Energy, Government
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Alberta's Oil Sands Projects and Upgraders
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Oil Sands
“Mines” In

Alberta
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IINGSTRONO S 720l iR men 180-Km?

Data Source: ercb.ca/portal/server.pt/gateway/PTARGS 0 0 303 263 43/, October 2010

Photo: Suncor plant, 1998, R.G. Holmberg
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In Situ I\/Iinlng: Steam Assisted Gravity D?hihage

.

(SAG D)
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Steam Chamber
Oil Producer

F

Qil Sand
Formation

Source: J & W Communications
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Types of Oil Sands “Mines” in ARB

Thermal =
SAGD
YA

n=21
+ 31 proposed
+ 4 other

+ 5 experimental

Pit/Surface
24%

Primary = CSS
24%

Source: Alberta Energy,
January 2011



Why is the
ARB
Important?

2. Resources —
non-renewable

e Coal

Source: Northern River Basins Study,

Report to the Ministers, 1996

4"?41

Fort
McMurray

I coal deposit
= coal mine




Why is the ARB important ?
2. Resources — non-renewable

?”-"4: ..x." ":QE.C
Source: www.turfdiag.com/rootzonr_amendments.htm
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Fort Assiniboine area, 2007




Whys is the ARB important?
3. Environmental Problems

- Water quality, especially toxic
chemicals and disease-causing
organisms

—natural e.g. mercury, polycyclic aromatic
hydrocarbons (PAHs), cyanobacterial
toxins

—Industrial wastes e.g. chlorinated organics
—erosion from logging
—agricultural run-off and wastes
—municipal wastes




Point
Sources of

Nutrient { o
Inputs In ‘
the
Athabasca
River -
BaSin, | A\ Athabasca
<1996 -

Daily Nutrient Loading

I j 100 kg/day

total total
phosphorus nitrogen

NVN\BH'JJ.V)‘SVS

Source: Northern River Basins Study,

Report to the Ministers, 1996



Point
Sources of
Wastewater
Effluents in

the
Athabasca

River Basin,
2010

Source: Athabasca Watershed Council, State
of the Watershed Report, Phase 1, Appendix
A2: Maps from the Preliminary Atlas, 2011

Feature: Point Source Effluents

Type: Wastewater Effluent Discharges
Source: Alberta Environment

Scale: Scale Not Provided

Date: 2010
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Nutrient
and Oxygen
concerns
INn the
Athabasca

River Basin

Source: Northern River Basins Study,

Report to the Ministers, 1996
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Why Is the ARB important?
4. Political

* Export of rural resources to urban areas
 Distribution of government taxes and benefits




Why is the BRI
ARB  reatys 1000 0

iImportant?

4. Political

* Treaties 6 and 8
Athabasca River S
as a boundary Treaty 6, 1870 =~ A%
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Treaty 7, 1877

Map: Indigenous and Northern Affairs Canada



Why Is the ARB important?
5. Intellectual Interest

* Archeology and pre-history

* History: early explorers, fur trade
transportation

* Biology: many unknown or poorly
understood organisms

* Geography: Athabasca flowed
south via the Tawatinaw Valley




Legislative Protection:
Federal

Fisheries Act

Navigable Waters Act
Environment Assessment Act
Environmental Protection Act

Many parts “streamlined” in 2012




Legislative Protection:
Provincial

 \Water Act
 Public Lands Act
« Wildlife Act
 Forests Act

 Wilderness Areas, Ecological Reserves and
Natural Areas Act

 OIl Sands Conservation Act

==
v



Legislative Protection

 Regulations & reporting ( = monitoring)
 Enforcement




Feature: Land Use Indicators - Area
Type: Parks and Protected Areas
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Conservation within ARB

CDN parks (Jasper & Wood Buffalo) 2
AB wildland parks 17
AB + SK (2,240 km?) parks 11 +1
AB wilderness park (part of Willmore) 1
AB ecological reserves 6
AB natural areas 29
AB bird sanctuaries & wildlife area 4




Visitors to 64 Canadian National Parks

Other (58) Banff
31% 30%

Jasper:

e 2"d most
visited
federal
park
«1,868,797 ., .. |
visitors in "o Kootenay
2009-2010

Mount Revelstoke
& Glacier
6%

Source: Canadian Geographic, April 2011



Athabasca River:
a Canadian

Heritage River

 nominated for natural
features, historical
significance & river
recreation

« Jasper National Park
(1989)

* Clearwater in
Saskatchewan (1987) and
Alberta (2004)

Source Canadian Heritage River System www.chrs.ca
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Basic Concerns of Everyone

Can Il drink the water?

Can | eat the fish?

Can | swim in the water?

Is there enough water for all uses?
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Concerns - General
(continued)

« Over-exploitation of resources
—renewable = non-renewable
—non-renewable = exhausted too quickly
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Concerns - General

(continued)
* Global warming = may be less water (in
certain locations) for:
— native and agricultural plant growth
—water for municipalities and industries

— dilution =2 increased concentrations of .

toxins _;\.f

<

— flooding of habitats with nutrient,S@

—_—

~—
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Forestry

—tree growth
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Concerns — Specific Groups

* Fisheries
— water quantity: and timing
— water guality / texicit
— habitats
— catch limits
— EX0tICS




Concerns — Specific Groups

 Municipalities
— potable water
— sewage treatment
— flooding
— wise use of water
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Concerns — Specific Groups

 Tourism
—water and land recreation
—range of accessibilities (easy to difficult)
— diversity of experiences




What is happening at the provincial level?

* WPACs = Water Planning Advisory
Councils for each Alberta river

-> state of the watershed reports

- Integrated watershed
management plans

-> recommendations to government

==
v



What iIs
happening at a
more local level?

 Lesser Slave

Watershed Council
www.lswc.ca
 Athabasca
Watershed Council
awc-wpac.ca

Athabasca Watershed Council
REGIONAL BASE MAP




Requests

« Become a
member of the
Athabasca
Watershed Council

ULES)

« Consider
becoming a board
member of the
AWC

Athabasca Watershed Council
REGIONAL BASE MAP




What is happening at Athabasca University?

1. Creation of Athabasca River Basin
Research Institute (ARBRI) 2007-2008
 Scope and structure by Interim

Director, Dr. David Lockey
 Web site: arbri.athabascau.ca
« Current Acting Director, Dr. Lisa
Carter

Athabasca
Universit



What is happening at Athabasca University?

« 2 “water” professors via Campus
Alberta Innovates Program (CAIP)

Dr. Janye Wang, Dr. Chris Glover,

CAIP Chair, CAIP Chair for

Computational
L Hydrology and
Sustainability and Environmental

Envwo_nmental Health
Analytics

Athabasca
Universit




What is happening at Athabasca University?

2. Repository of the Athabasca River Basin*
* Free, on-going, on-line, searchable
database
« Comprehensive:

« >35 000 science, soclal science,
historic and economic references
e WWW.barbau.ca

* Project of Athabasca River Basin Research Institute (ARBRI), Athabasca University Library, Science Outreach —
Athabasca, AU faculty & staff



Science Publications Related to the ARB

Theses
10%

Journal Articles
28%

Reports:

government &

industry
62%

Data: Science Outreach — Athabasca, as of 31 August 2010, n = 25,530



Home Universities (n = 185) of ARB Theses

U.S.A. (79) Other (64)
9% 0

Canada (42)
88%

Of 2,123 Canadian theses, 57% = U of A, 12% =U of C
N=2417



What is happening at Athabasca University:

3. Creation of Athabasca River Basin Image

Bank
Why?
* Document what is happening
 Document resources
« Electronic archive
« Contents: photographs, maps, drawings,
audio clips, video clips, slide shows
« Temporary location:
http://digicon.athabascau.ca/cdm/sear

ch/collection/aurive
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My Hopesiior:the: \_ B

4. Research - pr| f]::ln]y funded by rese urce
consumers ar J effluent producers

5. Informed pu nterestediand "_e
In their river ;_:s'sm '

6. AU Library = an;r | deposit 1Y fo) ¢ elll
published .. en«lb elatea’t




Questions?

robert@athabascau.ca

5 Fort
ot Chipewyan

Athabasca
Delta

o Fort MacKay

Fort McMurray
(Regional Municipality
of Wood Buffalo)
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