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A.2.2

ESTIMATING AREA OF LAND CHANGE FOR THE RAMP
FOCUS STUDY AREA

INTRODUCTION

This appendix documents the methodology used to quantify the location, extent, and
type of land change in the RAMP Focus Study Area (FSA) as of 2008 related to:

= focal projects (i.e., those projects owned by 2008 RAMP funders, which were
under construction or operational in 2008 in the RAMP FSA); and

= oil sands projects within the RAMP FSA that were under active development in
2008 by companies that were not funders of RAMP in 2008.

This land change information was used to designate RAMP sampling stations and
locations as baseline and test and to provide information to the hydrologic analysis of
effects of focal project activities.

METHODOLOGY

Satellite Imagery Acquisition

A total of eight SPOT-5 10-meter resolution scenes were obtained by RAMP
(Figure A.2-1); these images were acquired on 27 May, 12 and 23 July, and 8, 23, and 24
August 2008.

Ortho-Rectification of Image Data

To ensure that the assessments made from the EO imagery were spatially correct, the
imagery was first geometrically corrected. The procedure was undertaken using PCI
Geomatica image processing software and entailed the alignment of the image data to
a known map projection, essentially georeferencing all pixel values in the data to a
known location on the Earth’s surface.

The procedure for ortho-rectifying the image data to a map projection involved the
application of previously-collected control points, topographic maps, existing
ortho-rectified satellite imagery! and a digital elevation model (DEM)?2 to identify
common ground control points (GCPs, known reference locations that can be identified
on the satellite image). A total of 20 to 30 GCPs for each satellite image were identified to
provide enough input values for the image processing software to solve the ortho-
rectification algorithm. Once the collection of GCPs was complete, the ortho-rectification
model was executed, creating a copy of the image, with the new positions, aligned to the
reference maps and the elevation data.

! Geobase Landsat 7 ETM+ ortho-rectified images from 1999, 2000 and 2001

2

Geobase 1:50 000 scale Digital Elevation Model
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Figure A.2-1 lllustration of the SPOT-5 scenes acquired.
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A.2.3

A24

A.3

Atmospheric Correction

Atmospheric correction® was applied to the SPOT-5 images using an automated routine
within the PCI Geomatica image processing software using a spatially-adaptive fast
atmospheric correction model for flat terrain.

Classification of Land Change

Two classes of land change were distinguished and delineated: closed-circuited; and not
closed-circuited.

The 2008 areas of land change were digitized based on the results of the 2007
classification (RAMP 2008, Appendix A). New land change areas were added and
changed areas were modified based on 2008 SPOT-5, and the activity polygons were
coded to a certain land change class, or re-coded to a new class where it was applicable.
Draft land change maps were then distributed to the RAMP Technical Program
Committee in fall 2008 for review and comment, and a final set of land change maps was
then prepared.

A GIS overlay analysis was then performed to estimate the area of each land change class
in each of the RAMP FSA watersheds. The results of the overlay analysis were exported
to MS Excel®for data summary.

RESULTS

Table A.3-1 and Table A.3-2 provide tabular summaries of the land changes in each of the
main watersheds by each land change type, for focal projects and non-RAMP oil sands
projects within the RAMP FSA. These land change areas are also shown in Figure A.3-1
and Figure A.3-2 for the area north of Fort McMurray and in Figure A.3-3 and
Figure A.3-4 for the area south of Fort McMurray.

Land change as of 2008 within the RAMP FSA is estimated at approximately 73,000 ha for
focal projects and slightly more than 3,000 ha for oil sands projects operated by non-
RAMP funding companies, for a total of slightly more than 76,000 ha. This represents
approximately 2.2% of the area of the RAMP FSA. The percentage of the area of
watersheds with land change as of 2008 varies from less than 1% for many watersheds
(MacKay, Ells, Christina, Hangingstone, Horse, and Firebag), to 5% to 10% for the
Muskeg and Upper Beaver watersheds, to more than 10% for the Fort Creek, Mills Creek,
Tar, Shipyard Lake, and McLean Creek watersheds, as well as the smaller Athabasca
River tributaries from Fort McMurray to the confluence of the Firebag River.

3

Optical satellite imagery captures solar radiation reflected from the earth’s surface. As visible light is susceptible to

interference created by the presence of water vapor in the atmosphere, it is necessary to correct the imagery to remove
these effects.

Regional Aquatics Monitoring Program (RAMP) A-3 Final 2008 Technical Report — Appendices



Table A.3-1

Area of watersheds with land change as of 2008, summarized by land change type.

Watershed Area with Land Change (ha)

Total - -
Watershed Wa'tAerr‘::ed Focal Projects Otherﬁ'%iﬁ‘;‘;’i;’;‘)leas Total Watershed

(ha) Not-Closed Closed- Not-Closed Closed- Not-Closed Closed- Total

Circuited Circuited Circuited Circuited Circuited Circuited

Minor
Athabasca River 159,240 9,694 23,113 9,694 23,113 32,807
Tributaries®
Mills Creek 2,380 252 252 252
Shipyard Lake 4,046 3,751 3,751 3,751
Calumet 17,354 40 175 40 175 215
Christina 1,303,805 1,328 112 2,072 535 3,400 647 4,047
Ells 245,000 295 161 295 161 456
Firebag 568,174 967 436 967 436 1,404
Fort Creek 3,193 1,953 30 1,953 30 1,983
Hangingstone 106,641 17 47 17 47 64
Horse 215,741 321 104 321 104 426
MacKay 557,000 1,101 278 1,101 278 1,379
McLean 4,712 87 1,080 87 1,080 1,167
Muskeg 146,000 4,357 9,895 4,357 9,895 14,253
Original Poplar? 13,856 127 299 127 299 427
Steepbank 135,491 2,518 961 2,518 961 3,479
Tar 33,261 826 6,395 826 6,395 7,220
Upper Beaver’ 28,711 773 1,935 773 1,935 2,708
FSA Total 3,544,606 24,068 48,873 2,410 687 26,478 49,560 76,038

Only land changes within the RAMP FSA were delineated.

! Refers to Athabasca River tributaries from Fort McMurray to the mouth of the Firebag River excluding the watersheds explicitly listed in this table. All land change areas in the minor
Athabasca River tributaries in 2008 were above RAMP hydrology station S24.

2 Original Poplar refers to the Poplar Creek watershed prior to the Beaver Creek diversion, while "Upper Beaver" refers to that part of the Beaver Creek drainage that now drains into
Poplar Creek as a result of the Beaver Creek diversion. Drainage boundaries were estimated from maps provided in Syncrude Canada Ltd. (1977).
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Table A.3-2 Percent of total area of watershed with land change as of 2008, summarized by type of land change.
| Percent of Watershed Area with Land Change

Tota . Other Oil Sands Projects
Watershed WaltAerres:ed Focal Projects in RAMP ESA y Total Watershed

(ha) Not-Closed Closed- Not-Closed Closed- Not-Closed Closed- Total

Circuited Circuited Circuited Circuited Circuited Circuited

Minor Athabasca
River Tributaries® 159,240 6.09 14.51 6.09 14.51 20.60
Mills Creek 2,380 10.59 10.59 10.59
Shipyard Lake 4,046 92.71 92.71 92.71
Calumet 17,354 0.23 0.23 1.01 1.24
Christina 1,303,805 0.10 0.01 0.16 0.04 0.26 0.05 0.31
Ells 245,000 0.12 0.07 0.12 0.07 0.19
Firebag 568,174 0.17 0.08 0.17 0.08 0.25
Fort Creek 3,193 61.17 0.93 61.17 0.93 62.10
Hangingstone 106,641 0.02 0.04 0.02 0.04 0.06
Horse 215,741 0.15 0.05 0.15 0.05 0.20
MacKay 557,000 0.20 0.05 0.20 0.05 0.25
McLean 4,712 1.85 22.92 1.85 22.92 24.77
Muskeg 146,000 2.98 6.78 2.98 6.78 9.76
Original Poplar2 13,856 0.92 2.16 0.92 2.16 3.08
Steepbank 135,491 1.86 0.71 1.86 0.71 2.57
Tar 33,261 2.48 19.23 2.48 19.23 21.71
Upper Beaver? 28,711 2.69 6.74 2.69 6.74 9.43
FSA Total 3,544,606 0.68 1.38 0.07 0.02 0.75 1.40 2.15

Only land changes within the RAMP FSA were delineated.

! Refers to Athabasca River tributaries from Fort McMurray to the mouth of the Firebag River excluding the watersheds explicitly listed in this table. All land change areas in the minor
Athabasca River tributaries in 2008 were above RAMP hydrology station S24.

2 Original Poplar refers to the Poplar Creek watershed prior to the Beaver Creek diversion, while "Upper Beaver" refers to that part of the Beaver Creek drainage that now drains into
Poplar Creek as a result of the Beaver Creek diversion. Drainage boundaries were estimated from maps provided in Syncrude Canada Ltd. (1977).
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Figure A.3-1 RAMP land change classes derived from SPOT-5 satellite imagery of May, July, and August 2008,
north of Fort McMurray.
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Figure A.3-2 RAMP land change classes overlaid on a composite of SPOT-5 satellite imagery from May, July,
and August 2008, north of Fort McMurray.
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Figure A.3-3 RAMP land change classes derived from SPOT-5 satellite imagery of July and August 2008,
south of Fort McMurray.
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Figure A.3-4 RAMP land change classes overlaid on a composite of SPOT-5 satellite imagery of July and
August 2008, south of Fort McMurray.
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