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Why?

As a measure to determine
success and trajectory

lllustrate effects of restoration on
overall system health

To inform design suitability and best practices

Restoration program can be adopted and utilized by partner
agencies and practitioners.
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Challenges

« Environmental restoration was often considered a new
science that was excelling at great speed

' » Funding often does
not support long term
monitoring.

Landscapes have
been heavily altered
making the ecological
history of the site
sometimes difficult to
determine.
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Restoration Projects Group: Total Restoration 2007-2017

Year Area Restored (ha) Length Restored (m)
2007 51.78 760
2008 74.65 2,036
2009 42.28 2,300
2010 52.94 2,360
2011 84.59 1,890
2012 66.16 5,725
2013 95.70 11,224
2014 51.38 5,919
2015 100.43 6,838
2016 102.67 10,412
2017 105.00 7,500
Totals 827.57 56,964

** Area restored includes wetland, riparian,

forest and meadow restoration.

** Length restored includes riparian,
streambank and shoreline restoration.
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R&I Presentation

		Restoration Projects Group: Total Restoration 2007-2017

		Year		Area Restored (ha)		Length Restored (m)

		2007		51.78		760

		2008		74.65		2,036

		2009		42.28		2,300

		2010		52.94		2,360

		2011		84.59		1,890

		2012		66.16		5,725

		2013		95.70		11,224

		2014		51.38		5,919

		2015		100.43		6,838

		2016		102.67		10,412

		2017		105.00		7,500

		Totals		827.57		56,964

		To put these achievements in perspective:

		Area restored includes wetland, riparian, forest and meadow restoration. 

		From 2007-2017 Restoration Projects restored the equivalent area of								2364		Yonge Dundas Squares!!!

		Yonge-Dundas Square is 0.35 ha measured on ArcViewer.

		Length restored includes riparian, streambank and shoreline restoration. 

		From 2007-2017 Restoration Projects restored a length of 						56,964		metres, which is nearly				57		kilometres!

		At an average walking speed of 5 km/h, it would take you 						11.4		hours to walk the total length of this restoration. 





XLS 2007-2011





						Year		Watershed		Wetland Creation & Enhancement (ha)		Riparian Plantings (m)		Riparian Plantings (ha)		Natural Cover Restoration (ha)		Stream Restored      (m)		 Shoreline Restored      (m)								D		C		S		Total # Seedlings		Trees and shrubs		Total Trees (#)		 Shoreline Restored      (ha)

		Area		51.78		2007		Etobicoke, Mimico   		0.5				3.30		0.00				280.00								75		125		5230				865		6295		1

		Length		760.00				Humber 		7.45				11.10		8.80				280.00								1736		5110		4575				68599		80020		0

								Don 		1				0.00		0.00												0		0		845				0		845		0

								Rouge 

								Duffins, Carruthers		1				13.83		1.00				200.00								0		0		2600				523		3123		0

								Waterfront		3.8				0.00		0.00												0		0		0				0				1

								All Watersheds 2007 Total:		13.75				28.23		9.80		0.00		760.00								1811		5235		13250		0		69987		90283		2



		Area		74.65		2008		Etobicoke, Mimico   		1.6				3.90		0.00		580.00										2020		1005		4600		0				7625

		Length		2036.00				Humber 		9.31				7.99		6.57		400.00		770.00								10135		13319		26815		10460		1200		61929

								Don 		1				2.00		1.50												1350		700		1400		0		1850		5300

								Rouge 		6.6				1.10		4.53												0		0		0		14675		900		15575

								Duffins, Carruthers		1.85				20.20		3.00		136.00										625		1750		3605		6000		200		12180

								Waterfront		3				0.50		0.00				150.00								200		160		240		0		0		600

								All Watersheds 2008 Total:		23.36				35.69		15.60		1116.00		920.00								14330		16934		36660		31135		4150		103209



		Area		42.28		2009		Etobicoke, Mimico   		1				1.94		0.00		280.00										1325		775		2735		0		0		4835

		Length		2300.00				Humber 		7.35				10.17		5.62		680.00										15645		6050		30440		0		0		52135

								Don 		0.9				0.00		0.00												470		300		1695		0		0		2465

								Rouge 		1.715				0.05		6.55												20		20		160		0				200

								Duffins, Carruthers		2.7				1.18		0.30		340.00										1000		75		3725		0		0		4800

								Waterfront		2.3				0.30		0.20				1000.00								0		0		0		0		4800		4800

								All Watersheds 2009 Total:		15.965				13.64		12.67		1300.00		1000.00								18460		7220		38755		0		4800		69235



		Area		52.94		2010		Etobicoke, Mimico   		2				0.93		0.00												495		85		2775						3355

		Length		2360.00				Humber 		7				11.33		6.30		1000.00		830.00								6820		7230		24495		11500		0		50045

								Don 		0				0.00		1.60												845		525		1765		0				3135

								Rouge 		4.9				0.10		13.10												1010		880		2775		5000				9665

								Duffins, Carruthers		1.63				1.80		0.00		530.00										35		0		420		0		0		455

								Waterfront		0				2.25		0.00												0		0		0		0		1380		1380

								All Watersheds 2010 Total:		15.53				16.41		21.00		1530.00		830.00								9205		8720		32230		16500		1380		68035				Section		Title of Measurement		Manager		2011		2012		Measurement

																																										Habitat Restoration Projects		Wetland Creation and Enhancement		Gord MacPherson		21		11		hectares



						Year		Region		Wetland Restoration (ha)		Riparian Restoration (m)		Riparian Restoration (ha)		Terrestrial Restoration (ha)		Stream Restored      (m)		 Shoreline Restored      (m)		# of Barriers & Online Ponds Decomm.		# Targeted Essential Habitats																		Habitat Restoration Projects		Natural Channel Restoration		790		metres

		Area		84.59		2011		Etobicoke, Mimico   		2.20		n/a		2.34		0.30		600.00		0.00		0		1				1050		1455		2585		0				5090				Habitat Restoration Projects		Shoreline Restoration		355		metres

		Length		1890.00				Humber 		3.00		n/a		9.60		6.30		70.00		0.00		1		8				3190		7320		13460		6040				30010				Habitat Restoration Projects		Natural Cover (wasn't in original list)				hectares

								Don 		0.50		n/a		1.20		0.60		0.00		0.00		0		1				425		580		1030		0				2035

								Rouge 		8.50		n/a		8.00		35.80		0.00		0.00		0		0				3245		1110		4900		13345				22600

								Duffins, Carruthers		0.50		n/a		0.00		1.40		70.00		0.00		0		0				1258		510		2704		3173				7645

								Waterfront		3.30		n/a		0.45		0.60		0.00		1150.00		0		1				345		60		2910		0				3315

								All Watersheds Total		18.00				21.59		45.00		740.00		1150.00		1		11				9513		11035		27589		22558		0		70695



						Year		Region		Wetland Restoration (ha)		Riparian Restoration (m)		Riparian Restoration (ha)		Terrestrial Restoration (ha)		Stream Restored      (m)		 Shoreline Restored      (m)		# of Barriers & Online Ponds Decomm.		# Targeted Essential Habitats

						2011		Peel		4.70		n/a		9.40		4.10		670.00		0.00		1		7

								Toronto		4.30		n/a		1.69		2.60		0.00		750.00		0		0

								York		8.50		n/a		10.50		36.90		0.00		0.00		0		3

								Durham		0.50		n/a		0.00		1.40		70.00		400.00		0		0

								Dufferin (Town of Mono)		0.00		n/a		0.00		0.00		0.00		0.00		0		0

								Jurisdiction-wide		0.00		n/a		0.00		0.00		0.00		0.00		0		1

								All Regions Total		18.00				21.59		45.00		740.00		1150.00		1		11



						Year		Region		Wetland Restoration (ha)		Riparian Restoration (m)		Riparian Restoration (ha)		Terrestrial Restoration (ha)		Stream Restored      (m)		 Shoreline Restored      (m)		# of Barriers & Online Ponds Decomm.		# Targeted Essential Habitats								Region		Wetland Restoration (ha)		Riparian Restoration (m)		Riparian Restoration (ha)		Terrestrial Restoration (ha)		Stream Restored      (m)		 Shoreline Restored      (m)		# of Barriers & Online Ponds Decomm.		# Targeted Essential Habitats

						2012		Etobicoke, Mimico   		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!						2012		Etobicoke, Mimico   		1.60		500.00		1.35		1.75		770.00		0.00		0		0

								Humber 		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!								Humber 		5.45		2350.00		3.60		9.10		1050.00		215.00		1		0

								Don 		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!								Don 		0.80		500.00		0.50		0.75		0.00		0.00		0		10

								Rouge 		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!								Rouge 		2.50		0.00		23.40		6.70		0.00		0.00		0		0

								Duffins, Carruthers		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!								Duffins, Carruthers		0.41		0.00		0.01		0.40		0.00		140.00		1		0

								Highland, Petticoat, Frenchman's Bay		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!								Highland, Petticoat, Frenchman's Bay		0.00		0.00		0.00		6.28		0.00		0.00		0		11

								Waterfront		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!								Waterfront		0.50		0.00		1.06		0.00		0.00		0.00		0		0

								All Watersheds Total		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!								All Watersheds Total		11.26		3350.00		29.92		24.98		1820.00		355.00		2		21



						Year		Region		Wetland Restoration (ha)		Riparian Restoration (m)		Riparian Restoration (ha)		Terrestrial Restoration (ha)		Stream Restored      (m)		 Shoreline Restored      (m)		# of Barriers & Online Ponds Decomm.		# Targeted Essential Habitats						Notes: 										2012 Conservation Ontario Annual Report

						2012		Peel		6.05		2750.00		4.75		9.55		1720.00		200.00		1		0.00						1)  Natural Cover Restoration includes: forest												Agriculture		Other

								Toronto		1.30		500.00		1.56		0.50		0.00		0.00		0		0.00																# of hectares rehabilitated and restored		3		63

								York		3.50		100.00		23.60		8.25		100.00		15.00		0		10.00						2)  Frenchman's Bay, Petticoat Creek, Highland Creek didn't have projects in the past										# of wetland projects completed		1		16

								Durham		0.41		0.00		0.01		6.68		0.00		140.00		1		11.00																# of habitat projects completed		4		63

								Dufferin (Town of Mono)		0.00		0.00		0.00		0.00		0.00		0.00		0		0.00																# of shoreline/riparian projects completed		3		21

								Jurisdiction-wide		0.00		0.00		0.00		0.00		0.00		0.00		0		0.00																# of stream/fish habitat projects completed		0		5

								All Regions Total		11.26		3350.00		29.92		24.98		1820.00		355.00		2		21																# of km of stream rehabilitated		0		0.79



						Year		Watershed		Wetland Restoration (ha)		Riparian Restoration (m)		Riparian Restoration (ha)		Terrestrial Restoration (ha)		Stream Restored      (m)		 Shoreline Restored      (m)		# of Barriers & Online Ponds Decomm.		# Targeted Essential Habitats		# Stormwater Management Ponds Dredged

						2013		Etobicoke, Mimico   		2.00		1700.00		2.15		7.07		650.00		0.00		0		0		0

								Humber 		7.05		2210.00		7.35		12.60		1980.00		80.00		4		1		0

								Don, Highland		0.00		0.00		0.00		9.00		0.00		0.00		0		0		3

								Rouge 		0.60		1600.00		4.80		5.40		890.00		0.00		0		0		0

								Duffins, Carruthers		6.85		347.00		0.50		12.05		1387.00		0.00		5		10		0

								Petticoat, Frenchman's Bay		0.00		0.00		0.00		6.80		0.00		380.19		0		0		0

								Waterfront		9.00		0.00		0.00		2.50		0.00		0.00		0		4		0

								Jurisdiction-wide		0.00		0.00		0.00		0.00		0.00		0.00		0		500		0

								All Watersheds Total		25.50		5857.00		14.80		55.41		4907.00		460.19		9		515		3



						Year		Region		Wetland Restoration (ha)		Riparian Restoration (m)		Riparian Restoration (ha)		Terrestrial Restoration (ha)		Stream Restored      (m)		 Shoreline Restored      (m)		# of Barriers & Online Ponds Decomm.		# Targeted Essential Habitats		# Stormwater Management Ponds Dredged

						2013		Peel		7.20		3510.00		7.50		16.76		2530.00		0.00		4		1		0

								Toronto		10.25		0.00		0.00		10.80		90.00		0.00		0		4		3

								York		1.20		1700.00		5.20		7.00		900.00		80.00		1		0		0

								Durham		6.85		347.00		0.50		18.85		1387.00		380.19		4		10		0

								Dufferin (Town of Mono)		0.00		300.00		1.60		2.00		0.00		0.00		0		0		0

								Jurisdiction-wide		0.00		0.00		0.00		0.00		0.00		0.00		0		500		0

								All Regions Total		25.50		5857.00		14.80		55.41		4907.00		460.19		9		515		3



						Year		Watershed		Wetland Restoration (ha)		Riparian Restoration (m)		Riparian Restoration (ha)		Terrestrial Restoration (ha)		Stream Restored      (m)		 Shoreline Restored      (m)		# of Barriers & Online Ponds Decomm.		# Targeted Essential Habitats		# Stormwater Management Ponds Dredged

						2014		Etobicoke, Mimico   		0.00		1050.00		1.35		1.42		550.00		0.00		0.00		6

								Humber 		5.32		1476.04		6.80		13.80		500.00		0.00		7.00		0		1

								Don, Highland		0.75		0.00		0.00		11.43		0.00		0.00		0.00		0

								Rouge 		1.17		0.00		0.00		0.88		0.00		0.00		0.00		100

								Duffins, Carruthers		2.02		452.00		2.08		1.66		1230.00		10.00		7.00		41

								Petticoat		0.64		0.00		0.00		0.69		0.00		0.00		0.00		66

								Waterfront, Frenchman's Bay		0.05		0.00		0.00		1.32		0.00		651.00		0.00		2		1

								Jurisdiction-wide		0.00		0.00		0.00		0.00		0.00		0.00		0.00		28

								All Watersheds Total		9.95		2978.04		10.23		31.20		2280.00		661.00		14		243		2



						Year		Region		Wetland Restoration (ha)		Riparian Restoration (m)		Riparian Restoration (ha)		Terrestrial Restoration (ha)		Stream Restored      (m)		 Shoreline Restored      (m)		# of Barriers & Online Ponds Decomm.		# Targeted Essential Habitats		# Stormwater Management Ponds Dredged

						2014		Peel		3.47		2276.04		7.60		13.55		910.00		0.00		7.00		6

								Toronto		3.07		0.00		0.00		12.29		0.00		300.00		0.00		102		2

								York		0.75		250.00		0.55		2.40		140.00		0.00		0.00		0

								Durham		2.66		452.00		2.08		2.91		1230.00		361.00		7.00		107

								Dufferin, Simcoe (Town of Mono)		0.00		0.00		0.00		0.05		0.00		0.00		0.00		0

								Jurisdiction-wide		0.00		0.00		0.00		0.00		0.00		0.00		0.00		28

								All Regions Total		9.95		2978.04		10.23		31.20		2280.00		661.00		14		243		2



								Checking 2014 totals:		9.95		2978.04		10.23		31.20		2280.00		661.00		14		243		2



								Proposed 2015 Totals:		7.30		1416.00		2.48		43.08		1225.00		3580.00



								Avg of 2013 and 2014 Deliv. 		16		4062		18		37		3002		492		8		260		2





								All Regions and Watersheds		Wetland Restoration (ha)		Riparian Restoration (m)		Riparian Restoration (ha)		Terrestrial Restoration (ha)		Stream Restored      (m)		 Shoreline Restored      (m)		# of Barriers & Online Ponds Decomm.		# Targeted Essential Habitats		# Stormwater Management Ponds Dredged

								Proposed 2015 Deliverables		16		4000		16		35		3000		500		10		250		5



								DRAFT		Wetland Restoration (ha)		Riparian Restoration (m)		Riparian Restoration (ha)		Terrestrial Restoration (ha)		Stream Restored      (m)		 Shoreline Restored      (m)		# of Barriers & Online Ponds Decomm.		# Targeted Essential Habitats		# Stormwater Management Ponds Dredged

								PEEL REGION
Proposed 2015 Deliverables		1.60		811.00		1.57		1.82		980.00		2750.00		10		150





								Peel 2014		3.47		2276.04		7.6		13.8		910		0		7		6

								Peel 2013		7.2		3510		7.5		16.76		2530		0		4		1		0



								Average 2013 & 2014:		5.34		2893.02		7.55		15.28		1720.00		0.00		5.50		3.50





								PEEL REGION		Wetland Restoration (ha)		Riparian Restoration (m)		Riparian Restoration (ha)		Terrestrial Restoration (ha)		Stream Restored      (m)		 Shoreline Restored      (m)		# of Barriers & Online Ponds Decomm.		# Targeted Essential Habitats

								
Projected 2015 Deliverables		4		2000		5		10		1995		2750		10		150







						Year		Watershed		Wetland Restoration (ha)		Riparian Restoration (m)		Riparian Restoration (ha)		Terrestrial Restoration (ha)		Stream Restored      (m)		 Shoreline Restored      (m)		# of Barriers & Online Ponds Decomm.		# Targeted Essential Habitats		# Stormwater Management Ponds Dredged

						2015		Etobicoke, Mimico   		0.00		249.00		0.30		0.30		249.00		0.00		0.00		0

								Humber 		3.40		2230.00		4.62		5.81		330.00		0.00		11.00		99

								Don, Highland		1.30		0.00		0.00		29.80		0.00		0.00		0.00		9

								Rouge 		16.30		1350.00		2.00		27.10		0.00		0.00		5.00		230

								Duffins, Carruthers		0.00		360.00		0.79		2.10		520.00		0.00		5.00		8		1

								Petticoat		0.00		0.00		0.00		1.70		0.00		0.00		0.00		189

								Waterfront, Frenchman's Bay		0.00		400.00		1.00		3.58		400.00		150.00		0.00		3

								Jurisdiction-wide		0.00		0.00		0.00		0.00		0.00		0.00		0.00		458

								All Watersheds Total		21.00		4589.00		8.71		70.39		1499.00		150.00		21		996		1



						Year		Region		Wetland Restoration (ha)		Riparian Restoration (m)		Riparian Restoration (ha)		Terrestrial Restoration (ha)		Stream Restored      (m)		 Shoreline Restored      (m)		# of Barriers & Online Ponds Decomm.		# Targeted Essential Habitats		# Stormwater Management Ponds Dredged

						2015		Peel		2.80		1799.00		3.37		5.28		579.00		0.00		11.00		85

								Toronto		2.20		780.00		1.80		53.58		400.00		150.00		1.00		199

								York		16.00		1650.00		2.75		5.63		0.00		0.00		4.00		194

								Durham		0.00		360.00		0.79		5.80		520.00		0.00		5.00		47		1

								Dufferin, Simcoe (Town of Mono)		0.00		0.00		0.00		0.10		0.00		0.00		0.00		13

								Jurisdiction-wide		0.00		0.00		0.00		0.00		0.00		0.00		0.00		458

								All Regions Total		21.00		4589.00		8.71		70.39		1499.00		150.00		21		996		1



								2015 except Durham:		21.00		4229.00		7.92		64.59		979.00		150.00

										Wetland Restoration (ha)		Riparian Restoration (m)		Riparian Restoration (ha)		Terrestrial Restoration (ha)		Stream Restored      (m)		 Shoreline Restored      (m)

						Sum 2011-15 (except Durham):

Lauren: Lauren:
For Meg's data request, Jan 22				75.29		15615.04		81.87		191.34		8039.00		1495.00



														Nat. Cover		273.21





DB 2012-2016

								Year		Region		Wetlands_ha		Riparian_m		Riparian_ha		Forest_ha		Meadow_ha		All Other Planting_ha		Sum of Natural Cover		Stream_m		Shoreline_m		Barrier#		Invasive_num		Nestboxes_num		Structural Habitats_num

		Area		66.16				2012		Dufferin								0.6						0.6												

		Length		5725				2012		Durham		0.41				0.01		6.68						7.1				140		1						11

								2012		Peel		6.05		2950		4.75		8.95						19.75		1720		200		1						

								2012		Toronto		1.3		500		1.56		0.5						3.36												

								2012		Various																										

								2012		York		3.5		100		23.6		8.25						35.35		100		15								10

								2012 Total				11.26		3550		29.92		24.98		0		0		66.16		1820		355		2		0		0		21

		Area		95.7				2013		Dufferin				300		1.6		0.7		2				4.3												

		Length		11224.19				2013		Durham		6.85		347		0.5		6.5		5		7.35		18.85		1387		380.19		4		0.45		10		

								2013		Peel		7.2		3510		7.5		11.55		4.5				30.75		2530				4						1

								2013		Toronto		10.25						0.3		8		2.5		18.55		90						1		3		1

								2013		Various																										500

								2013		York		1.2		1700		5.2		7						13.4		900		80		1						

								2013 Total				25.5		5857		14.8		26.05		19.5		9.85		85.85		4907		460.19		9		1.45		13		502

		Area		51.38				2014																												

		Length		5919.04				2014		Dufferin										4				4												

								2014		Durham		2.66		452		2.08				0.01		2.9		4.75		1230		361		7				18		89

								2014		Peel		3.47		2276.04		7.6		2.31		3.4		3.84		16.78		910				7				6		

								2014		Simcoe												0.05														

								2014		Toronto		3.07								10		2.29		13.07				300				3.5				102

								2014		Various																								28		

								2014		York		0.75		250		0.55		1.75				0.65		3.05		140										

								2014 Total				9.95		2978.04		10.23		4.06		17.41		9.73		41.65		2280		661		14		3.5		52		191

		Area		100.43				2015																												

		Length		6838				2015		Durham				360		0.77		2.7				3.4		3.47		520				5				47		

								2015		Peel		2.8		1949		3.47		4.42		0.5				11.19		579				10				65		23

								2015		Simcoe								0.1						0.1										13		

								2015		Toronto		2.2		780		1.8		1.73		29.3		22.55		35.03		400		150		1				6		189

								2015		Various																								185		273

								2015		York		16		2100		3.11		5.55				0.03		24.66						4				5		189

								2015 Total				21		5189		9.15		14.5		29.8		25.98		74.45		1499		150		20		0		321		674

		Area		102.67				2016																												

		Length		10412				2016		Durham		3.55		1320		6.9		1.08		3.5		0.92		15.03		1025		50				0.19		51		209

								2016		Peel		7.95		2958		4.13		10.38		3.3		9		25.76		990				6		3		50		440

								2016		Toronto		9.6		45		0.18		0.54		0.33		0.62		10.65		170		275				6		16		500

								2016		TORONTO PROJECT (TBD)																										

								2016		various																										

								2016		York		8.71		3373		6.03		21				4.95		35.74		206				3				124		613

								2016 Total				29.81		7696		17.24		33		7.13		15.49		87.18		2391		325		9		9.19		241		1762

		Area		15.77				2017																												

		Length		4352				2017		Dufferin																										

								2017		Durham						0.19						0.5		0.19										61		

								2017		Peel		0.6		1727		1.99		2.76		0.1		2.1		5.45		2350								30		52

								2017		Toronto		0.3										0.6		0.3				275						1		10

								2017		York								1.51		0.13		4.99		1.64										33		5

								2017 Total				0.9		1727		2.18		4.27		0.23		8.19		7.58		2350		275		0		0		125		67

								Grand Total				98.42		26997.04		83.52		106.86		74.07		69.24		362.87		15247		2226.19		54		14.14		752		3217
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he Questions

« How do we measure functional equivalency ?
e |s the true measure of success in form or functions?

 What is the best method of monitoring a restoration
site for success?

« How can a long term effective monitoring strategy be
put in place?

Toronto and Region Conservation Authority | 5



Dufferin

The Questions

a.".‘.mv
e How can we measure various metrics of different values to ensure we aren’t
missing successful aspects of the project.

« How do we address spatial differences due to varying site conditions
creating different results

 On what scale can the restoration program be monitored.
* What metrics are quickest, easiest to assess, most cost effective
« Can our success be measured using the IRP tool.

Toronto and Region Conservation Authority 7



What are we doing?

Kortright Centre - Earth Ranger Wetland

L
..

Project Monitoring

* Follow up assessments of
completed projects

* Helping to inform future
restoration techniques

« Decision making tool for Pre.construction
employment of contingency
measures

Regional Impact Monitoring

* Regional monitoring metrics:
water quality, water quantity,
temperature, natural cover
gain, enhancement to existing
cover, corridor connections

» Continued Research:
hydrological studies, wetland
storage model, Developing
indicators for forest
restoration.

* Updates to the IRP tool.

P B

e TR

e trée planting compléte. | /"

Nativ

Toronto and Region Conservation Authority 8



What are we doing?

Program Partnership and Uptake
» Partnership agreements

» Reflective of current and future objectives both internally and with external
stakeholders (meeting the needs..)

» Requesting expertise for other programing

 Incorporating restoration planning and implementation into municipal/agency
budgeting

Before After

Toronto and Region Conservation Authority | 9



Determining Performance Measures based on project goals

B TRCA Property
|:| Existing Target System
[ ] Potential Target System
[ ] Rural Area

.“\:

Flora/Fauna Targets

y I Urban Area
. . . Bl Urbanizing Area
 Reversing acute impairments [ Greenbelt
« Stream temperature/Turbidity P
. ’d’ Conservation

Natural cover gains

Toronto and Region Conservation Authority°r Thgliving City-
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Project Monitoring

Monitoring Sites at 1,3 and 5 years.

To ensure project is on the right trajectory (functional
equivalency)

Guides the decision making process (Adaptive management)

Helps to Informs future restoration efforts. (ie. Determining what
works and what doesn’t)

Informs decisions made on a spatial scale

Toronto and Region Conservation Authority | 13



Project Monitoring — Scoring Categories

PLANTED VEGETATION SCORE = SURVIVAL SCORE x HEALTH OF AVERAGE SURVIVING PLANTING

NATU

RAL COVER COMPONENT SCORES

* C

SURVIVAL SCORE (Depends on an accurate deliverable map / gps track of planting area / nodes)

Natural Cover Component Scores after completely filling cut the Natural Cover Field Ev ion form and the

Project Field Evaluation form.

4 | 75% < survival

3 | 50% S survival < 75%

2 | 25% < survival < 50%

1 | 10% < survival < 25%

0 | survival < 10%

HEALTH OF AVERAGE SURVIVING PLANTING

Average surviving plant experiences virtually no (<5%) dieback, disease, or browse and no competition from

| cover (plantings and hing type of naturaily spreading native ion) should achii
project goals without any intervention.

| cover requires minor mail e and/or replacement plantings (e.g. infill < 33% of deliverable
area, deer fence repairs, additional mulch, etc.)

"

| cover requi derat i orrep plantings (e.g. 33% < infill <66% of
deliverable area, spot herbicide application recommended, deer fence requiring major repair, etc.)

=

Native natural cover will very likely fail without major intervention (e.g. infill = 66% of deliverable area required,
another year of deer browse likely to kill all plants, intense invasive control necessary, bollard installation required to
prevent further destruction, etc.).

0 | Native natural regeneration is responsible for the success of <10% of the deliverable area entirely on its own

aggressive i i Project comp should succeed.
= Average surviving plant experiences minor (6-29%) dieback, disease, or browse and/or little competition from Entire planting has failed and there is no appreciable spread of matching type of native species into area (e.g. DSV
aggressive invasives. Should not affect project component success. overwhelmed meadow, complete or nearly complete dieoff due to drought, plants completely defoliated, etc.).
2 Average surviving plant experiences moderate (30-59%) dieback, di ,orb and/for |
competition from aggressive invasives. May affect proj P CONSTRUCTED COMPONENT SCORING
*C lete Constructed C¢ t Scores after ¢ letely filling out the C 1 Ce Field ion form and the
A Average surviving plant experiences heavy (60-90%) dieback, disease, or browse and/or heavy competition from General Project Field Evoluation form.
aggressive il i Project p likely to fail.
4 |No intervention needed. Constructed component is complete, stable and not under threat.
0 Average sunnva _phm exparlnnce.s c‘?'"pkfm oF: ilznosl‘.-l:tzmph.!tu (>90%) dieback, disease, or browse and/or g Constructed component requires minor repairs, maintenance, or modifications. If there is a deficiency, it is not an
extreme competition from aggressive invasives. Failure & imminent. emergency (e.g. handwork, clean-up, fence removal, sign installation, etc.).
Constructed component requires moderate repairs, maintenance, or modifications (i.e. a greater expense of
[NATURAL NATIVE REGENERATION SCORES : S b o bl . et %
m_—_——_————————————— equipment, time, or materials is required). If there is a deficiency, it is not an emergency (e.g. pools in stream are
2 | g = g
)|tk airea e al g ane ratian Iz vz nancinle Tor the Eccass ol 7.5 10050 ol Tha D aierablala e x ntiiely B o] |m‘\lle.d and need Fo be clelane.d out, bollards should eventually be installed, part of revetment has failed but the
remainder of the installation is not affected, etc.).
3 | Native natural regeneration is responsible for the success of 50-74% of the deliverable area entirely on its own. z = = = = - =T =
Component failure is very likely and emergency and/or major repairs, maintenance, or modifications are required
2 | Native natural regeneration is responsible for the success of 25-49% of the deliverable area entirely on its own. 1 |(e.g. collapse of a section of log cribs is directing current behind remainder of the installation, major leakage around
water control structure, major erosion affecting spillway, etc.
1 | Native natural regeneration is responsible for the success of 10-24% of the deliverable area entirely on its own. . £3p it )
q Comp has entirely failed and will require original investment or greater to achieve success. (e.g. entire

revetment has failed, culvert is undermined, etc.)

Toronto and Region Conservation Authority | 14




Project Monitoring Over Time

¥
%
&
I
g

 How do projects hold up over time?
 Monitoring past 5 years
e Determine length of monitoring plans

« Assessment of experimental techniques over the long
term.

Toronto and Region Conservation Authority | 15



Variation of Restoration Techniques

« Adaptation of techniques and practices based on rural
and urban environments.

e Variation by watershed
« Refinement of restoration practices in low risk settings
* Avoid cookie cutter designs.

Toronto and Region Conservation Authority | 16



Background on Current and Past

Performance measures

Watershed Report Cards

« Periodic check up on
conditions

» Tracks and reports on a
standard set of conditions.

 Why are we doing this?

* Provides a snapshot of
restoration success

GRADING What is a watershed
DA report carc?
B Good Ontario’s Conservation Authorities
C Fair report on watershed conditions every
b P five years. The watershed report cards
= use Conservation Ontario guidelines and
F Very Poor standards developed by Conservation

Insufficient Data Authorities and their partners.

Why measure?

Measuring helps us better understand our watershed. We can target
our work where it is needed and track progress. We measured:

O 0 @ O

Surface Water Forest Land
Quality Conditions Cover

Groundwater
Quality

Toronto and Region Conservation Authority | 17



Utilizing current monitoring efforts to
guantify restoration success

 The IRP tool utilizes Report Card information collected
through:

« Region Monitoring Program collecting data on a 4
year cycle

 Natural Cover and Terrestrial Natural Heritage
updates every 5 years

« Using our reach based approach restoration on a large
enough scale should reflect change.

» A focus on headwaters restoration.

Toronto and Region Conservation Authority | 18
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Pre and Post Flora and Fauna Surveys

« Utilizing existing flora and fauna information.
 Comparing species richness and diversity.
e Focus can be placed on indicator/sensitive species.

Toronto and Region Conservation Authority | 20



Conservation land designation changes as a result of successful restoration projects

* New protection zoning (red areas)
based on amphibians presence in
restored wetlands (spring peeper
and chorus frog)

Restored Areas

TOMCATE ANS) IV IO S
x:answ vation

Map 19:
T Recommended Management
T — M Zone Changes, Claireville

[ p— T Conservation Area ) ) .
Toronto and Region Conservation Authority | 21




Rouge Park Monitoring

ll[ f{!

Before After

« Parameters currently being measured (flow, turbitity, temperature, nutrients,
fisheries data (species/composition, benthics)

 Chosen based on the high intensity agricultural practices that surround the
remaining natural areas along with consistency with other monitoring programs.

« Monitoring for impacts downstream of restored catchments to measure a
cumulative impact

* Metrics being measured can be used to infer the health of the system in the
absence of other metrics.

 Deliverables
e |RP metrics

Toronto and Region Conservation Authority | 22



Building out the existing natural
heritage system should show
improvements downstream of the
restored catchments il






CO C a CO I a . o . Benefits (L)
Water Replenishment

1.38 0.56 0.00

Cumulative Area of the Proposed Restoration Work (ha) Total Water
Implementation Year Replenishment

3.84 2.71 0.32 22,545,486

» To determine the water quality =
and quantity benefits o - =

* Projections provide a means to o o o=
measure against future

0.05 0.37 0.00

monitoring Vears 000 0s6 000 153 001
* Dependent on proving success ' ' ' o

6.93 2.89 0.92
. Year 7 11.59 1.40 0.49 98,956,948
of project through post-
: : 3.44 1.69 0.35
40,596,874
mon Itorl ng 1.58 4.86 0.43
T 4 W E 2.79 0.29 0.39
38,716,662
5.14 2.15 0.09
60.76 26.49 8.96 402,745,739

e Lead to the development
of the Wetland Storage
Model

" “& Toronto and Region Conservation Authority | 25




Wetland Water Storage Model — Expected Goals

Current study in early stages still.

Goal of understanding benefits to overall catchment
hydrology.

,dAss_ist the prioritization of restoration efforts and inform future
esign.

Will also assist in overall watershed planning and reporting
Impacts to ground water/ water tables, base flow conditions
Extent of impact beyond surface water

Toronto and Region Conservation Authority | 26



Wetland Storage Model

e Series of continuous models

« Utilizing a 21 —year meteorological dataset.
» Site selection parameters
» Zerolfirst order systems

» Generally limited interaction with groundwater and very low to moderate
infiltration rate

* No or limited effect of unmonitored inputs or outputs such as tile drains
» Relatively simple storage basin topography

« Model will help quantify restoration success but will also help inform future
practices and how specific types of wetland restorations are targeted.

Toronto and Region Conservation Authority | 27



Agency Uptake

* Municipalities incorporating/partnering Restoration planning
e Grants and private funding

 Demonstrating expertise

e Maximizing success (ecological gains) while limiting costs

 Embedded in internal programs
e Compensation Protocol
« Land acquisition Decisions
« Natural Heritage Modelling
« Watershed strategies
« Climate change scenarios
» Development and future block planning
« Green Infrastructure and sustainable technologies
* Private land owners
e Land trust agencies

Toronto and Region Conservation Authority | 28



Measuring Success based on client happiness

- A T,

» Restoration efforts undertaken with private landowners
* Local government agencies
e Urban environment — LID and green infrastructure

« Overall happiness of client with completed projects.
Toronto and Region Conservation Authority | 29



How are we influencing the science?

* Approached by local academia to assess past
restoration sites

e Partnering with academia to help conduct research
Into new restoration techniques (Bumblebee nesting
boxes - Species at risk targeted habitat).

« EXperimenting on our own by varying restoration
techniques.




Thank you!

AN Toronto and Region

<« Conservation
www.trca.ca Authority
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