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Southwest	Ring	Road	and	the	Elbow	River	Valley	Bridge	Crossing	
	

Overview		

While	 community	 and	 environmental	 stakeholders	 support	 progress,	 improvements	 in	 mobility,	 economic	 development	 and	 job	 creaBon,	 we	 also	
recognize	that	there	must	be	a	balanced	approach	to	infrastructure	design,	engineering	and	implementaBon.		This	balanced	approach	should	consider	the	
following	aHributes:	economic,	engineering,	environment	and	social,	which	is	an	enhancement	of	the	City	of	Calgary’s	“Triple	BoHom	Line”	approach	to	
project	management	and	decision	making.	 	Further,	 in	environmentally	areas	such	as	 the	Southwest	Ring	Road’s	Elbow	River	water	crossing,	which	 is	
adjacent	to	the	protected	Weaselhead	Natural	Environment	Park,	the		environmental	aHribute	should	receive	a	higher	weighBng.			

With	respect	 to	 the	Southwest	Ring	Road	(SWCRR)	project,	 stakeholders	such	as	 the	City	of	Calgary,	Alberta	WaterSMART,	 the	Weaselhead/Glenmore	
Park	PreservaBon	Society	and	the	Lakeview	Community	AssociaBon	have	all	expressed	concerns	with	Alberta	TransportaBon’s	proposed	cut	and	fill	bridge	
design	for	the	Southwest	Ring	Road’s	Elbow	River	crossing	and	the	planned	channel	realignment.		The	major	concerns	include:	

•  The	design’s		adverse	impact	on	the	environment	and	the	biodiversity	that	inhabit	this	sensiBve	floodplain	ecosystem.	
•  Harm	to	the	floodplain’s	hydraulic	system	(above	and	below	ground)	which	adversely	impacts	its	ability	to	clean	water	and	recharge	the	aquifer	
•  Realignment	of	a	river	channel	in	a	deposiBonal	system	with	extensive	lateral	channel	migraBon	is	a	design	that	is	engineered	for	failure	
•  The	 road	 embankment’s	 adverse	 impact	 on	 water	 flow	 conveyance	 and	 the	 potenBal	 for	 increased	 flooding	 upstream,	 scouring	 of	 the	 bridge	

foundaBons,	and	destrucBon	of	the	downstream	habitat	(a	protected	Natural	Environment	Park)	
•  Failure	to	abide	by	“best	pracBces”	for	watercourse	crossings.	
•  Permi_ng	and	the	apparent	poor	compliance	with	Federal	and	Provincial	Acts,	Regulatory	Policies,	Codes	of	PracBce	and	Guidelines.						

		

.	
	
	

	
1	hHps://link.springer.com/arBcle/10.1007/s11709-011-0137-3		

As	Ostenfield	(2011)1	states,	“Modern	bridge	building	is	much	more	than	concrete,	
steel	and	money.	The	overall	socioeconomic	impact,	influence	on	people	migraBon,	
traffic,	use	of	primary	materials,	safety	of	construcBon,	impact	on	the	environment,	
energy,	 risk	 scenarios,	health,	and	most	 relevant	now:	climate	and	CO2	emissions,	
are	 among	 the	 parameters	 which	 enter	 into	 the	 decision	 process	 at	 the	 overall	
holisBc	 conceptual	 level,	 the	more	 detailed	 level	 of	 selecBon	 of	 bridge	 sites,	 and	
selecBon	of	bridge	types	as	well	as	construcBon	methods	and	selecBon	of	materials	
and	products”.	In	essence	Ostenfield	is	staBng	that	modern	bridge	design	requires	a	
mulBdisciplinary	 approach	 to	 design.	We	 agree.	 	 The	 ciBzens	 of	 Calgary	 and	 Tsuu	
T’ina	 NaBon	 deserve	 the	 proper	 opBons	 analysis	 that	 results	 in	 a	 bridge	 that	 can	
stand	 the	 test	of	Bme;	 	 a	bridge	 that	becomes	a	point	of	pride	 for	 the	 ciBzens	of	
Calgary	and	draws	people	to	the	river	valley	while	protecBng	the	environment	and	
the	biodiversity	that	inhabit	this	floodplain.			

This	 report	 also	 provides	 guidance	 on	 “best	 pracBces”	 and	 recommends	 an	
alternaBve	 mulBdisciplinary	 approach	 that	 will	 result	 in	 an	 improved	 design	 that	
alleviates	the	concerns	with	this	cut	and	fill	design.	

	

This	phase	of	the	SWCRR	project	has	6	segments.		This	report	
focuses	on	segment	2	
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Southwest	Ring	Road	and	the	Elbow	River	Valley	Bridge	Crossing	
	

Geography	and	Geomorphology	 	-	Reynolds	et	al	(2014)1	state	in	their	paper	to	the	Canadian	Dam	AssociaBon,	“The	city	of	Calgary	is	situated	at	the	
confluence	of	the	Bow	and	Elbow	Rivers,	with	many	of	the	city’s	neighbourhoods	located	along	their	banks.	These	rivers	are	integral	to	life	in	the	city,	
providing	clean	drinking	water,	natural	parkland	areas	for	recreaBon,	and	important	habitat	spaces	for	many	local	species”.	

	

	

1	hHp://www.academia.edu/11529320/PotenBal_ReducBon_of_Social_Impacts_During_the_June_2013_Alberta_Floods_as_a_Result_of_the_Drawdown_of_the_Calgary_Glenmore_Reservoir		
2hHp://erwp.org/index.php/educaBonal-documents/66-elbow-river-basin-water-management-plan/file		
3	hHp://advances.sciencemag.org/content/2/6/e1600026.full		
	

The	 Elbow	 River	 watershed	 originates	 in	 Alberta’s	 eastern	 slopes	 of	 the	 Rocky	
Mountains	 at	 Elbow	 Lake	 and	 flows	 approximately	 120	 kilometres	 through	
mountainous	terrain	and	foothills	then	through	prairie	grasslands	where	it	empBes	
into	the	Bow	River	at	the	City	of	Calgary.	The	enBre	river	 is	considered	short	and	
steep	with	an	average	slope	of	1%;	it	drops	1000	m	 	from	source	to	mouth	(Dixon	
2006).	 	The	watershed	is	approximately	1235	km2	in	area.	The	Elbow	River	enters	
the	city	from	the	west,	passing	through	the	Weaselhead	Flats	Natural	Environment	
Park	 before	 entering	 the	 Glenmore	 Reservoir	 (constructed	 in	 1932).	 	 The	 Elbow	
River	also	provides	Calgary	with	about	50%	of	its	drinking	water.	

The	 Elbow	 River	 Management	 Plan2	 notes	 that	 “The	 Elbow	 River	 is	 a	 naturally	
braided	 river,	 which	 means	 the	 river	 is	 divided	 into	 a	 number	 of	 channels	 by	
relaBvely	transitory	gravel	bars	or	islands	(Kellerhals,	Neill	and	Bray	1972).	Braided	
rivers	are	subject	to	rapid	and	unpredictable	abandonment	of	a	channel	segment	
and	creaBon	of	another	 channel	 some	distance	away	 (Dunne	and	Leopold	1978).	
The	 Elbow	 River	 displays	 this	 characterisBc	 on	 a	 regular	 basis	 and	 changes	 in	
channel	morphology	are	omen	evident	following	Bmes	of	high	flow”.	

Biodiversity	-		Hauer	et	al	(2016)3	has	also	demonstrated	that	gravel-bed	rivers	are	
disproporBonately	 important	 to	 regional	 biodiversity	 and	 to	 landscape-scale	
ecological	 integrity.	 Research	 conducted	 in	 this	 mountain	 region,	 across	 a	 wide	
variety	 of	 fields	 in	 ecology	 and	 diverse	 taxa,	 has	 highlighted	 the	 importance	 of	
these	gravel-bed	rivers	to	an	unexpectedly	high	proporBon	of	the	region’s	aquaBc,	
avian,	and	terrestrial	species.			

In	addiBon	to	the	river	valley/floodplain	in	the	vicinity	of	the	Southwest	Ring	Road’s	
Elbow	River	crossing	being	the	residence	for	several	bird	species	protected	under	
the	Species	At	Risk	Act	and	the	Migratory	Birds	ConvenBon	Act,	Hauer	et	al	(2016)	3	
has	also	shown	that	many	bird	species	are	known	to	rely	on	river	corridor	habitats.	
In	the	Yellowstone	to	Yukon(Y2Y)	region	of	the	Rocky	Mountains,	more	than	70%	of	
avian	 species	 diversity	 is	 associated	 with	 gravel-bed	 rivers	 and	 floodplains	 to	
complete	part	of	their	life	cycle	(if	not	the	enBre	cycle).	

	

The	Elbow	River	drainage	basin,	showing	city	of	Calgary	

The	Elbow	River	longitudinal	elevaBon	profile	(Hudson	1983)	
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Southwest	Ring	Road	and	the	Elbow	River	Valley	Bridge	Crossing	(cont.)	
	
	

	

1hHp://erwp.org/index.php/educaBonal-documents/66-elbow-river-basin-water-management-plan/file	
2	hHp://aep.alberta.ca/water/programs-and-services/flood-miBgaBon/documents/pfdas-calgary-main.pdf		
3hHp://www.academia.edu/11529320/PotenBal_ReducBon_of_Social_Impacts_During_the_June_2013_Alberta_Floods_as_a_Result_of_the_Drawdown_of_the_Calgary_Glenmore_Reservoir			

Segment	2	of	the	Elbow	River	extends	for	approximately	24	km	the	Springbank	community	downstream	to	
the	Glenmore	Reservoir.	This	segment	 includes	a	meandering	and	braided	river	system	as	 it	approaches	
the	lower	end	of	the	river	before	entering	Glenmore	Reservoir.	
	

Hydrology	-	The	flow	paHern,	or	discharge	paHern,	of	the	Elbow	River	is	rouBnely	measured	and	has	been	
documented	 in	 the	 City	 of	 Calgary	 watershed	 report	 as	 highly	 variable	 throughout	 the	 year,	 with	 the	
average	flow	ranging	 from	4	cubic	meters	per	second	 (m3/s)	 in	winter	months	 to	31	m3/s	during	spring	
runoff	(City	of	Calgary	2004)1.		
	

In	June	of	2013	a	slow	moving	low	pressure	system	over	the	eastern	slopes	of	the	Rocky	Mountains	west	
of	 Calgary,	 resulted	 in	 a	 combinaBon	 of	 significant	 rainfall	 and	 saturated	 soil,	 which	 led	 to	 flash	 flood	
condiBons.	 	 As	 a	 consequence,	 flow	 rates	 in	 the	 Elbow	 River	 upstream	 of	 the	 Glenmore	 Reservoir	
increased	to	1200	m3/s	(Golder	&	Associates,	Feb	2015)2.	 	For	comparison,	the	 instantaneous	peak	flow	
during	the	2005	flood	was	525	m3/s	and	726	m3/s	during	the	1932	flood.		
	
Impacts	of	the	2013	Elbow	River	Flood	 (from	Reynolds	et	al	2014)3	 	-	 If	 the	2005	flood	was	a	 ‘wake	up	
call’,	the	June	2013	flooding	was	a	loud	banging	at	the	door	that	flooding	was	a	real	danger	for	Calgary	and	
surrounding	 communiBes,	 including	 Canmore	 and	 High	 River.	 According	 to	 The	 City	 of	 Calgary	 (2013),	
Calgary	alone	saw	26	neighbourhoods	evacuated	and	110,000	Calgarians	forced	from	their	homes.	Parts	of	
The	City’s	transit	system	were	hit	hard,	with	sixteen	light	rapid	transit	(LRT)	staBons	closed	and	fimy	bus	
routes	either	cancel	led	or	detoured.	Non-transit	transportaBon	was	also	impacted,	with	major	roadways	
and	 twenty	 bridges	 in	 affected	 areas	 closed.	Mayor	 Naheed	 Nenshi	made	 pleas	 to	 Calgarians	 to	 avoid	
unnecessary	travel	downtown	in	his	frequent	media	updates	and	via	social	media	(CBC	News,	2013).	Thirty	
parks	 throughout	 the	 city	were	 flooded,	 some	 of	which	 such	 as	 Bowness	 Park,	 in	 the	 city’s	 northwest	
remain	 closed	 through	 the	 summer	of	2014	unBl	 repairs	were	 completed.	At	 the	height	of	 the	disaster	
power	 was	 shut	 off	 to	 over	 34,000	 homes	 and	 businesses	 as	 electrical	 workers	 pumped	 water	 out	 of	
underground	 substaBons	 and	 transformers	 (CBC	 News,	 2013).	 By	 September	 2013	 the	 Government	 of	
Alberta	had	raised	their	esBmate	of	flood	costs	associated	with	the	June	2013	floods	to	$6	billion	(Wood,	
2013);	making	the	June	floods	“the	costliest	natural	disaster	in	Canadian	history”.	 	The	2013	flood	event	
emphasizes	the	need	to	get	the	bridge	design	right,	so	addiBonal	funds	are	not	required	down	the	road	
amer	 the	 unfortunate	 and	 adverse	 impacts	 of	 another	 flood.	 We	 do	 not	 believe	 that	 current	 design	
provides	this	assurance.	
	
	
	
	

Segment	2	of	the	Elbow	River	

Accumulated	PrecipitaBon	June	19	–	22,	
2013		

3	



The	River	Always	Wins	
	

The	illustraBons	below	from	the	2013	flood	demonstrate	the	destrucBve	nature	of	flood	waters.		Bridges	that	were	designed	in	accordance	with	Alberta	
TransportaBon	standards	failed	due	to	scouring	at	the	bridge	foundaBons	and	road	embankment.		This	concern	with	bridge	site	scouring	and	erosion	is	
also	raised	by	the	TransportaBon	AssociaBon	of	Canada	in	their	2004	Guide	to	Bridge	Hydraulics	report.			Sites	suscepBble	to	scour	include:	
	
•  Bridges	in	erodible	streambeds	–	especially	sand	or	fine	gravel	–	with	scour-vulnerable	design	features.	

•  Sites	on	frequently	shiming	stream	channels,	or	where	flood	currents	strike	piers	and	abutments	at	severe	angles	of	aHack.			
	

	

The	TransCanada	highway	bridge	near	Canmore	is	a	similar	design	to	the	
SW	Ring	Road	bridge	 across	 the	 Elbow,	 note	 the	 scouring	on	 the	bridge	
embankment	and	the	failure	of	the	road	deck.	

McClean	Creek	bridge	on	Hwy	66,	$4	million	to	repair.	

CoHonwoods	Campgrounds	Bridge,	$3.5	million	to	repair		

Note:	 In	Schedule	18,	SecBon	200.2.3.7.3	of	Alberta	TransportaBon’s	
Design	Build	Finance	Operate	(DBFO)	Agreement	with	Mountain	View	
Partners	(KGL)	the	bridge	over	the	Elbow	River	is	being	designed	for	a	
flow	rate	of	954	m3/sec.	 	However,	 the	peak	flow	 in	 the	2013	flood	
(upstream	from	the	Glenmore	reservoir)	was	1200	m3/sec	(Golder	&	
Associates).	 This	 further	 reinforces	 concerns	 for	 embankment	
washout	and	bridge	failure		
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When	Is	The	Next	Calgary	Flood?		
	
In	2005	we	had	a	significant	flood	in	Calgary	and	only	8-years	later,	in	2013,	we	have	a	greater	flood.		Is	this	due	to	Climate	Change?		The	following	slide	
from	Jon	Noad,	CSPG	(Oct	2014)1	puts	into	perspecBve	the	so-called	1:100	year	flood	event.		This	slide	suggests	that	the	2013	flood	was	a	1:70	year	flood	
event	and	that	Climate	Change	could	result	in	a	P1	event	that	we	have	yet	to	see,	i.e.	a	flow	of	2093	m3/s.		

	

	

1	hHp://www.cspg.org/cspg/documents/Technical/Webcasts/webcast%20slides/2014/October22TL.pdf	

2013	

2013	
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ImplicaQons	of	the	Cut	and	Fill	Bridge	Design	across	the	Elbow	River	Valley	
	

As	the	schemaBc	below	illustrates,	a	cut	and	fill	bridge	design	will	choke	back	upstream	the	water	that	typically	floods	the	1000	m	wide	Elbow	River	
floodplain.		This	will	force	4m	of	flood	waters		(high	water	line	elevaBon	-	HWL	EL)	that	typically	spans	across	this	1000	m	floodplain	through	only	a	24	m	
opening	 at	 the	 base	 of	 the	 watercourse,	 which	 widens	 to	 157	 m	 at	 the	 bridge	 deck.	 	 Accordingly,	 this	 design	 creates	 what	 is	 known	 as	 a	 road	
embankment	or	an	earth	dam/berm	with	a	water	course/sluice	gate	that	impedes	the	natural	natural	conveyance	of	flood	waters	across	the		floodplain.	

The	design	also	funnels	wildlife	that	are	used	to	a	1	km	wildlife	corridor	into	two	25	m	and	one	15	m	wildlife	crossings.	

The	Sco_sh	Environmental	ProtecBon	Agency	(SEPA)	in	their	2010	report	enBtled,	“Engineering	in	the	water	environment:	good	pracBce	guide	-	river	
crossings”1	notes	the	consequences	of	poorly	designed	structures	in	a	floodplain.		Their	findings	include:	

•  Poorly	designed	structures	can	increase	flood	risk	upstream	due	to	a	lack	of	capacity	beneath	the	structure.	Other	structures	may	have	sufficient	
capacity	 to	take	even	the	highest	flows	but,	 if	 they	block	the	floodplain	 (e.g.	by	road	embankments),	an	 increase	 in	upstream	flooding	can	sBll	
occur.	

•  DisconnecBng	the	floodplain	from	the	river	can	also	lead	to	the	loss	of	floodplain	habitats.	Crossings	can	constrict	flood	flows,	forcing	flood	flows	
through	a	relaBvely	narrow	opening	at	a	crossing	point.	This	can	 increase	bed	and	bank	erosion,	and	alter	sediment	deposiBon	damaging	river	
habitats	and	crossing	structures.	

Evans	 et	 al	 (2001)2	notes	 that	 the	 UK	 Design	Manual	 for	 Roads	 and	 Bridges	 (DMRB)	 (Highways	 Agency	 et	 al,	 1995)	 includes	 an	 Advice	 Note	which	
specifically	addresses	the	potenBal	flooding	impacts	caused	by	highway	construcBon	on	flood	plains.	Some	of	the	more	obvious	effects	include:	
	

•  ObstrucBon	 of	 flood	 waters	 by	 bridges	 and	 embankments	 leading	 to	 re-direcBon	 and	 redistribuBon	 of	 the	 flow	 and	 water	 level	 increases	
upstream.	

•  Displacement	of	floodplain	storage	by	a	new	road	embankment.	
•  Impact	of	road	runoff	-	the	increased	volume	and	rate	of	runoff	discharged	to	the	watercourse.		
•  Effects	on	the	local	drainage	system	in	terms	of	potenBal	blockage	of	drainage	routes	and	altered	catchment	areas	and	boundaries.	

1	hHps://www.sepa.org.uk/media/151036/wat-sg-25.pdf		
2	hHp://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.549.5820&rep=rep1&type=pdf		
	

1000	m	

157	m	

24	m	

11	m	 9	m	

Conceptual	SchemaQc	of	the	Cut	and	Fill	Bridge	across	the	Elbow	River	Valley	(not	to	scale)	

North	 South	
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Floodplains	are	an	Important	Ecological	Part	of	the	River	System	
	
.			
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

The	Sco_sh	Environmental	ProtecBon	Agency	(SEPA)1,	the	AssociaBon	of	State	Wetland	
Managers2	(ASWM)	and	Hauer	et	al	(June	2016)3	highlight	the	importance	of	floodplains.	
Their	findings	include:	
	
•  Gravel-bed	river	floodplains	disproporBonately	concentrate	diverse	habitats,	nutrient	

cycling,	producBvity	of	biota,	and	species	interacBons.	
	
•  Floodplains	are	an	important	part	of	the	river	system;	they	provide	storage	for	water	

during	high	flows	and,	under	natural	condiBons,	can	act	as	storage	areas	for	sediment	
and	nutrients.	 They	also	provide	 important	 food	 sources	and	nursery	areas	 for	fish	
and	other	aquaBc	plants	and	animals.	

	
•  Floodplains	 are	 beneficial.	 	 Floodplains	 in	 their	 natural	 state	 provide	 numerous	

economic	 and	 environmental	 benefits	 including	 storing	 and	 conveying	floodwaters,	
improving	 water	 quality,	 facilitaBng	 groundwater	 recharge,	 and	 enhancing	
biodiversity.		Floodplains	also	contain	a	wealth	of	natural	resources	such	as	wetlands	
and	wildlife.	

•  Floodplains	are	valuable.	 	A	 recent	study	by	Nature	Conservancy	 (Natural	SoluBons	
for	Reducing	Flood	Risk),		found	that	natural	floodplains	provide	more	value	per	acre	
than	any	other	land	type.	With	just	2%	of	the	land	area	floodplains	provide	25%	of	all	
terrestrial	 ecosystem	 service	 benefits	 (these	 services	 are	 omen	 referred	 to	 as	
environmental	benefits).	

•  Wetlands.		Some	80%	of	wetlands	are	located	in	floodplains.		Wetlands	are	especially	
important	as	they	store	a	significant	amount	of	floodwater,	provide	criBcal	habitats	
for	wildlife,	improve	water	quality,	and	recharge	groundwater.		

•  Floods	are	costly.	 	 It's	been	esBmated	 that	 the	average	direct	and	 indirect	costs	of	
flooding	in	the	United	States	is	between	$38	and	$54	billion	per	year.	 	In	fact,	floods	
have	caused	a	greater	loss	of	life	and	property	and	have	disrupted	more	families	and	
communiBes	than	all	other	natural	disasters	combined.	 	These	costs	are	 largely	the	
result	 of	 unwise	 development	 in	 flood	 hazard	 areas	 and	 the	 loss	 of	 floodplain	
funcBons	that	naturally	reduce	flood	damage.		

1	hHps://www.sepa.org.uk/media/151036/wat-sg-25.pdf		
2	hHp://www.aswm.org/watersheds/natural-floodplain-funcBon-alliance/9435-informaBon-for-the-media-on-the-importance-of-natural-floodplains	
3	hHp://advances.sciencemag.org/content/2/6/e1600026.full			

The	 gravel-bed	 river	 floodplain	 as	 the	 ecological	 nexus	 of	
regional	 biodiversity.	 The	 above	 illustraBon	 from	 Hauer	 et	 al	
(June	2016)3	shows	the	complexity	of	the	shiming	habitat	mosaic,	
the	 biophysical	 interacBons	 among	 organisms	 from	microbes	 to	
grizzly	bears,	 and	 the	 importance	of	 gravel-bed	 river	floodplains	
as	 the	 nexus	 of	 glaciated	mountain	 landscapes.	 (A)	Microbes	 of	
the	 intersBBal	 spaces	of	 the	gravel	bed	showing	 the	products	of	
processing	 of	 organic	maHer	 in	 the	 subsurface.	 (B)	 Crustaceans	
and	 insects	 that	 inhabit	 the	 gravels	 of	 the	 floodplain.	 (C)	
Temperature	 modificaBon	 of	 surface	 habitats	 from	 upwelling	
hyporheic	 zone	waters.	 (D)	 NaBve	 fishes	 spawning	 in	 floodplain	
gravels.	 (E)	 Riparian	 obligate	 birds.	 (F)	 Amphibian	 spawning	 in	
floodplain	 ponds	 and	 backwaters.	 (G)	 Ungulate	 herbivory	 of	
floodplain	 vegetaBon.	 (H)	 Wolf	 predaBon	 on	 ungulate	
populaBons.	 (I)	 Early-spring	 emergence	 of	 vegetaBon.	 (J)	 Wolf	
dens	located	along	floodplain	banks.	(K)	Use	by	grizzly	bears	and	
other	carnivores	as	an	intersecBon	of	landscape	connecBvity	and	
sites	 of	 predaBon	 interacBons	 (E.	 Harrington,	 eh	 illustraBon,	
Missoula,	MT).	
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Floodplains	are	an	Important	Ecological	Part	of	the	River	System	(cont.)	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

•  Floods	and	Climate	Change.	 	The	U.S.	NaBonal	Oceanic	and	Atmospheric	AdministraBon	
(NOAA)	 has	 found	 that	 there	 has	 been	 a	 significant	 increase	 in	 the	 intensity	 of	
precipitaBon	events	 in	most	parts	of	 the	United	States	over	the	 last	 few	decades	due	to	
climate	 change.	 	 Flood	 losses	 are	 conBnuing	 to	 increase	 as	 a	 result	 and	 greater	 efforts	
must	be	employed	to	adapt	to	the	impacts	of	climate	change,	especially	flooding.		

•  Floodplains	 and	wildlife.	 	Nearly	 70%	of	wildlife	 species	 rely	 upon	 riparian	 areas	 during	
some	point	of	their	life	cycle,	riparian	zones	are	the	floodplain	areas	closest	to	the	water.		

•  Damaged	floodplains.	In	the	past,	a	typical	U.S.	response	to	flooding	was	to	build	a	"flood	
control"	 structure	 such	 as	 a	 levee	or	 floodwall.	 	 These	 structures,	 however,	 have	had	 a	
significant	adverse	impact	on	the	water	quality	and	ecological	integrity	of	rivers,	as	well	as	
their	adjacent	floodplains,	by	constricBng	rivers	and	prevenBng	floodplains	from	flooding.		
Floodplains	provide	room	for	rivers,	one	acre	of	floodplain	can	store	1.5	million	gallons	of	
flood	water.	

•  ExecuBve	Orders.	In	1977,	the	U.S.	President	signed	ExecuBve	Order	11988	which	required	
that	federal	projects	account	for	the	"100-year"	flood	(usually	by	elevaBng	the	structure),	
and	 the	 "500-year"	 flood	 for	 criBcal	 faciliBes.	 	 In	 2015,	 the	 President	 signed	 ExecuBve	
Order	 13690	 which	 amended	 and	 enhanced	 E.O.	 11988	 by	 direcBng	 that	 all	 federal	
agencies	 use	 approaches	 to	 reducing	 flood	 losses	 that	 are	 less	 damaging	 to	 the	
environment,	these	are	omen	referred	to	as	"green	infrastructure."		The	ExecuBve	Order's	
"ImplemenBng	 Guidelines"	 includes	 strong	 language	 to	 protect	 and	 restore	 the	 natural	
resources	and	funcBons	of	floodplains.		

•  Managing	 floodplains.	 	 For	 regulatory	 purposes,	 the	 floodplain	 is	 defined	 as	 the	 area	
inundated	during	the	flood	that	has	a	1	%	chance	of	occurring	during	any	given	year,	omen	
referred	 to	 as	 the	 "100-year"	 flood.	 	 	 However,	 although	 the	 “100-year"	 flood	 could	
happen	 once	 in	 a	 hundred	 years,	 it	 could	 also	 happen	 much	 more	 frequently,	 some	
communiBes	have	experienced	a	"100-year"	flood	twice	in	one	year.		Draining	agricultural	
lands	increases	runoff,	and	growing	communiBes	with	more	hard	surfaces	such	as	roads,	
parking	 lots,	 and	 buildings	 prevents	water	 from	 soaking	 into	 the	 ground	 sending	 it	 into	
rivers	and	streams,	increasing	flooding	downstream.	When	these	changes	occur	the	"100-	
year	flood"	can	happen	more	frequently.	

The	 gravel-bed	 river	 floodplain	 as	 affected	 by	 human	
structures	 -	 The	 above	 illustraBon	 from	 Hauer	 et	 al	 (June	
2016)1	 	 IllustraBon	 shows	 the	 loss	 of	 floodplain	 natural	
complexity	 as	 a	 result	 of	 human	 infrastructure	 shoreline	
housing	 and	 transportaBon	 corridor	 (A),	 rip-rap	 as	 a	 bank-
hardening	 structure	 (B),	 geomorphic	 modificaBon	 of	 levee	
construcBon	 (C),	and	a	dam	at	 the	 top	of	 the	floodplain	 (D).	
Note	that,	 in	this	cutaway	view,	the	hyporheic	zone	 is	highly	
reduced	and	modified	 from	that	on	 the	figure	on	page	8,	as	
the	river	is	converted	into	a	funcBonal	single-thread	river	with	
liHle	cut-and-fill	alluviaBon	across	the	floodplain.	This	results	
in	 the	 loss	 of	 highly	 sorted,	 open-network	 cobble	 substrata	
and	 further	 loss	 of	 the	 intersBBal	 flow	 pathways	 of	 the	
hyporheic	 zone.	 When	 modified,	 most	 ecosystem	
components	 illustrated	 on	 the	 figure	 on	 page	 8	 are	
significantly	reduced	or	eliminated	from	the	floodplain	system	
(E.	Harrington,	eh	illustraBon,	Missoula,	MT).	

1	hHp://advances.sciencemag.org/content/2/6/e1600026.full			
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Lateral	MigraQon	of	Rivers	Across	Floodplains	
	
SEPA1	in	their	2010	“best	pracBces	report”	also	provided	the	following	insights	regarding	lateral	migraBon	of	rivers:	
	
•  Many	rivers	move	naturally	across	their	floodplain	through	the	process	of	erosion	and	deposiBon.	This	process	is	called	lateral	migraBon.	The	area	

within	which	a	river	channel	is	likely	to	move	over	a	period	of	Bme	is	referred	to	as	the	channel	migraBon	zone.	This	movement	or	migraBon	creates	
new	habitats	and	re-works	older	habitats	providing	different	habitat	types	and	ages,	important	for	maintaining	a	diverse	range	of	plants	and	animals.	
For	example	rare	species	of	plants	and	insects	such	as	river	shingle	beetles,	a	UK	Biodiversity	AcBon	Plan	group,	live	on	bare	river	gravels	created	by	
this	movement.	

•  If	a	structure	is	located	poorly,	it	may	prevent	lateral	movement	of	the	river.	This	may	interrupt	the	natural	processes	of	erosion	and	deposiBon,	and	
flow	flow	 conveyance,	 therefore	 damaging	habitats,	 aquifer	 recharge	 and	water	 quality	 processes.	 It	may	 also	 lead	 to	 damage	 to	 or	 loss	 of	 the	
crossing	structure	 itself.	This	can	result	 in	the	need	for	 further	engineering	works	to	stabilise	the	structure	or	stabilise	the	river,	 increasing	costs.	
Trying	 to	 stabilise	 a	naturally	dynamic	 river	 is	 likely	 to	 result	 in	 long	 term	maintenance	 issues	 and	may	 cause	 further	 impacts	 such	as	 increased	
erosion	upstream	or	downstream.	

Washington	 State’s	 Department	 of	 Fish	 and	 Wildlife,	 in	 their	 “Water	
Crossings	Guidelines”	2	publicaBon	also	states,	“Bridges	should	account	for	
lateral	 channel	 movement	 (meandering)	 that	 will	 occur	 in	 their	 design	
life”.	
	
	This	guideline	also	provide	the	following	general	design	principles:	
	
•  Prevent	excessive	backwater	rise	during	floods	that	might	lead	to	scour	

of	 the	 stream	 bed	 within	 the	 waterway	 or	 deposiBon	 of	 sediment	
upstream	which	may	 increase	 lateral	shiming	of	the	river	channel	and	
therefore	require	future	bank	armoring.		

	
•  Prevent	or	limit	local	scour	and	coarsening	of	the	stream	substrate.	

•  Allow	 free	 passage	 of	 woody	 debris	 expected	 to	 be	 encountered	 in	
order	 to	 reduce	 maintenance	 and	 distribute	 wood	 throughout	 the	
river.	

	
	
1	hHps://www.sepa.org.uk/media/151036/wat-sg-25.pdf		
	

2	hHp://wdfw.wa.gov/publicaBons/01501/wdfw01501.pdf		
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Lateral	MigraQon	of	Rivers	Across	Floodplains	(cont.)	
	
•  To	the	extent	compaBble	with	safety	of	the	bridge,	its	approach	roads,	and	adjacent	private	property,	allow	natural	evoluBon	of	the	channel	planform	

and	 longitudinal	 profile.	 Opportunity	 for	 reasonable	 and	 expected	 modificaBons	 to	 exisBng	 infrastructure,	 such	 as	 levee	 setbacks,	 should	 not	 be	
precluded.	

•  Allow	 conBnued	 down-valley	 flow	 of	 water	 on	 the	 floodplain,	 thereby	 reducing	 flood	 height,	 providing	 flood	 refugia,	 and	 permi_ng	 side	 channel	
development	and	other	riparian	processes.	

•  Reduce	the	risk	from	catastrophic	floods:	bridge	failure	affects	habitat		

•  The	preferred	approach	is	to	span	the	enBre	width	of	the	geomorphically	acBve	floodplain	or,	as	it	is	omen	referred,	the	acBve	channel	migraBon	zone.	
This	 may	 not	 be	 pracBcal	 for	 economic	 reasons,	 but	 encroaching	 into	 this	 zone	 can	 have	 significant	 impacts	 not	 only	 on	 the	 future	 health	 of	 the	
ecosystem,	but	also	may	lead	to	the	installaBon	of	expensive	and	undesirable	bank	protecBon	or	channel	stabilizaBon	features.	

	
The	exisQng	bridge	design	with	a	realignment	of	the	river	channel	aWempts	to	prevent	
lateral	migraQon.		This	concern	is	also	emphasized	in	the	following	reports:	

•  January	5,	2015	City	of	Calgary	report	to	Deputy	Minister	of	TransportaBon	–	“Bridge	
crossing	 spans	 shall	 be	 sufficiently	 wide	 to	 accommodate	 a	 reasonable	 amount	 of	
river	morphological	change	(i.e.	1.5	to	4	Bmes	the	Elbow	River	meander	belt	width)	to	
accommodate	some	channel	migraBon	within	the	bridge	span.”	

•  The	 City	 of	 Calgary	 TransportaBon	 Plan	 (2009),	 “A	 clear	 span	 bridge	 is	 usually	 the	
preferred	type	of	crossing	because	it	typically	causes	less	impact	to	watercourse	and	
flood	 plain	 funcBons”	 and	 “Bridge	 crossings	 should	 be	 sized	 to	 accommodate	 the	
maximum	 flood	 flow”	 and	 “Bridge	 length	 should	 be	 established	 to	 allow	 proper	
conveyance	of	the	probable	maximum	flood	flow.	The	length	of	the	bridge	should	be	
increased	to	eliminate	the	potenBal	for	scour	of	the	abutments	and	piers,	to	provide	
access	 under	 the	 crossing	 for	 pedestrian	 paths,	 and	 to	 preserve	 wildlife	 migraBon	
corridors	and	riparian	vegetaBon”.	

The	site	of	the	former	Allen	Bill	Pond,	completely	destroyed	
by	the	Elbow	River	in	June	2013	

•  Klohn	Crippen	Berger	report	(Nov	2015)	-	“	Further	designs	should	accept	and	expect	river	mobility	as	much	as	possible.	The	design	philosophy	should	be	
to	protect	the	infrastructure	(i.e.	road	embankment,	bridge	piers	and	abutments,	and	stormwater	ponds)	to	an	appropriate	level,	rather	than	to	aHempt	
to	control	the	river”.			

•  Alberta	WaterSMART	(Dec	19,	2014)	 in	their	advice	report	to	the	Government	of	Alberta	they	state,	“Revise	the	SWCRR	plans	to	 include	a	wide	span	
bridge,	preserving	room	for	the	Elbow	River”	and	“Consider	alternaBves	to	opBmize	room	for	the	river	consideraBons	at	this	locaBon”.		
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Channel	Realignment	–	Water	Always	Wins	
	

Figure	A	demonstrates	what	happens	when	a	river	meander	(bend)	 is	
cut	 off	 by	 a	 new	 channel.	 	 This	 abandoned	 channel	 creates	 what	 is	
know	as	an	oxbow	lake.			

As	 can	 be	 seen	 in	 figure	 B,	 the	 channel	 realignment	 as	 proposed	 by	
Alberta	 TransportaBon	 will	 eventually	 create	 an	 abandoned	 channel	
(an	 oxbow	 lake),	 when	 high	 velocity	 flood	 waters	 take	 a	 short	 cut.		
Given	that	this	concept	is	widely	understood	by	geoscienBsts	and	river	
morphology	specialists,	we	are	not	sure	why	Alberta	TransportaBon	is	
invesBng	tax	dollars	in	a	realignment	that	will	fail.		If	they	are	to	realign	
the	channel,	then	the	best	pracBce	would	be	to	dredge	the	inevitable		
“short	 cut”	and	widen	and	deepen	 this	new	channel,	which	will	 slow	
down	the	water	velocity.		

	

Appendix	B	of	the	Calgary	TransportaBon	Plan1,	“Principles	and	design	
consideraBons	for	river	crossings”	also	states:	

•  All	 transportaBon	 crossings	 of	 rivers	 and	 creeks	 require	 the	
construcBon	of	culverts,	piers	and	bridges,	and	have	the	potenBal	
to	 affect	 riparian	 areas	 and	 river	 and	 creek	 habitats.	 For	 these	
reasons,	the	need	for	river	and	creek	crossings	must	be	balanced	
with	impacts	to	the	environment	and	be	treated	with	the	utmost	
environmental	sensiBvity.	

•  It	is	essenBal	to	balance	the	need	for	expanded	infrastructure	with	
the	significance	of	the	environmental	areas	and	communiBes	that	
may	 have	 to	 be	 crossed.	When	 a	 crossing	 is	 deemed	 necessary,	
these	faciliBes	should	be	designed	and	constructed	to	protect	the	
rivers,	creeks	and	other	natural	ecosystems	that	will	be	affected.	

•  A	balanced	triple	boHom	line	framework	should	be	used	to	assess	
the	 social,	 economic	 and	 environmental	 implicaBons	 of	 the	
crossing	 and	 the	 corridor	 it	 serves	 and	 all	 alternaBves,	 including	
the	opBon	of	doing	nothing.	

A	-	Lateral	Migra4on	of	a	
river	channel2	

1	hHp://www.uhcacalgary.org/www/downloads/developments/CalgaryDocs/calgary-transportaBon-plan.pdf		
2	hHps://www.researchgate.net/figure/253368907_fig8_Figure-3-IllustraBon-plan-view-of-lateral-channel-migraBon-and-meander-cutoff		

Abandoned	channel	
creates	an	Oxbow	Lake	

Inevitable	New	
Channel	(water	
always	wins)	

Future	
Oxbow	lake	

B-	Proposed	channel	realignment	will	
result	in	an	abandoned	channel	

(Oxbow	lake)	when	the	river	takes	a	
short	cut	
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Channel	Realignment	–	Water	Always	Wins	(cont.)	
	

This	 noBon	 that	 the	 proposed	 channel	 realignment	 is	 being	
engineered	 for	 failure	 is	 reinforced	 in	 the	 TransportaBon	
AssociaBon	 of	 Canada’s	 Guide	 to	 Bridge	 Hydraulics	 (2004).	 As	
can	be	seen	in	diagram	on	the	lem,	TAC	figure	5.18,	in	1903	they	
recognized	that	the	river	will	take	the	“expected	short	cut”.	

The	 TransportaBon	 AssociaBon	 of	 Canada’s	 Guide	 to	 Bridge	
Hydraulics	 (2004)	 also	 states,	 “Channel	 realignments	 or	
diversions	were	widely	used	in	the	past	to	simply	bridge	crossing	
layout	 and	 to	 reduce	 the	 potenBal	 for	 channel	 shiming	 and	
erosion.	 Concern	 over	 environmental	 impacts	 has	 resulted	 in	
realignments	 and	 diversions	 receiving	 criBcal	 scruBny	 from	
environmental	authoriBes	and	the	public”.	

Paul	 Finkelman,	 President	 of	 the	 Weaselhead/Glenmore	 Park	
PreservaBon	Society	stated	at	an	October	7,	2014	open	house	at	
the	Cedarbrae	Community	Centre,	 “A	 lot	of	people	don't	 know	
but	 they	 are	 re-rouBng	 the	 Elbow	 River	 by	 a	 kilometre	 to	
accommodate	 a	 small	 bridge,	 which	 we	 think	 is	 ridiculous.	 It	
won't	even	withstand	a	flood	like	the	one	in	2013”	1	

The	Alberta	Government	report	“Stepping	Back	from	the	Water	a	
beneficial	 management	 pracBces	 guide	 for	 new	 development	
near	water	bodies	in	Alberta’s	seHled	region”	(2012)	sums	it	up	– 
WATER	ALWAYS	WINS2.	

	

	

	

	

1	hHps://www.calgaryjournal.ca/index.php/news/2398-ring-road-extension-threatens-weaselhead-park		
2	hHp://aep.alberta.ca/water/educaBon-guidelines/documents/SteppingBackFromWater-Guide-2012.pdf			

TAC	figure	5.18	–	”	Expected	Shortcut”	
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Plan	View	of	the	Cut	and	Fill	bridge	design	across	the	Elbow	River	Floodplain	
	

1	km	wide	
floodplain	

RelaBvely	small	bridge	
opening	across	1	km	
floodplain	

SWCRR	

Weaselhead	Flats	Natural	
Environment	Park	

River	Channel	
Realignment	
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Cut	and	Fill	Bridge	Design	–	Upstream	Consequences	
	
The	cut	and	fill	bridge	design	has	a	157	m	long	upper	bridge	deck	and	only	a	24	m	wide	watercourse.	This	narrow	bridge	opening	across	a	1000	m	floodplain,	
effecBvely	chokes	back	flood	waters.	 	The	road	embankment	(the	“fill”)	will	effecBvely	become	an	earth	dam	that	creates	an	upstream	lake	that	potenBally	
floods	parts	of	the	Discovery	Ridge	Community.		To	illustrate	how	quickly	and	area	can	fill	with	water,	Reynolds	et	al	(2014)1	in	a	paper	for	the	Canadian	Dam	
AssociaBon	annual	conference	noted,	“The	Glenmore	Dam	completed	construcBon	 in	1932,	 just	days	before	 the	flood	event	 that	filled	 the	Reservoir	 in	a	
single	day	(Calgary	Herald,	2013);	however,	flood	miBgaBon	was	not	part	of	the	original	mandate”.	Evans	et	al	 (2001)	 in	a	paper	provided	to	the	NaBonal	
Hydrology	Seminar	 (UK)2	notes,	 “Water	 levels	 can	be	 raised	as	floodplain	 storage	 is	 lost	and	flood	flow	conveyance	 reduced”.	 	 Environment	and	Climate	
Change	Canada	notes	in	a	2013	Joint	Panel	Review	of	a	Clean	Energy	Project	(dam)	in	the	Peace	River	Area	concerns	under	the	Migratory	Birds	ConvenBons	
Act	and	Species	At	Risk	Act	(the	“Acts”).		These	concerns	do	not	just	relate	to	site	clearance,	they	are	also	concerned	about	flooding	acBve	nests	while	filling	
the	reservoir	and	flooding	nests	while	managing	water	levels	of	an	operaBng	reservoir.	 	 	While	this	is	not	the	same	scale	project	as	Peace	River,	it	should	be	
noted	that	this	man-made	road	embankment	will	create	a	dam	which	has	the	ability	to	flood	protected	birds	nest	during	flood	events.	 	Under	the	Acts,	its	
illegal	to	destroy	a	residence	(nest).	.			

	

1	hHp://www.academia.edu/11529320/PotenBal_ReducBon_of_Social_Impacts_During_the_June_2013_Alberta_Floods_as_a_Result_of_the_Drawdown_of_the_Calgary_Glenmore_Reservoir		
2	hHp://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.549.5820&rep=rep1&type=pdf				

1	km	wide	
floodplain	

Narrow	bridge	
opening	
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1	km	wide	
floodplain	

High	velocity	
discharge	with	
intense	scouring	

Cut	and	Fill	Bridge	Design	–	Downstream	Consequences	
	
During	flood	condiBons	water	velocity	will	substanBally	increase	through	the	watercourse	(bridge	opening).		This	will	result	in	increased	scouring	at	the	bridge	
piers	 and	 other	 foundaBonal	 structures,	 e.g.	 earth	 berm.	 	 High	 exit	 water	 flow	 will	 result	 in	 intense	 scouring	 and	 unintended	 downstream	 channel	
realignment,	 i.e.	 the	water	will	 no	 longer	 follow	 the	natural	meander,	 it	will	 flow	directly	 to	 the	 east.	 	 This	 destrucBve	event	will	 have	 a	 significant	 and	
adverse	 impact	 on	 the	 ecosystem	 and	 biodiversity	 downstream	 from	 the	 bridge	 crossing.	 	With	 a	 choked	 back	 design	 one	 is	 altering	 both	 the	 natural	
hydrological	 and	 ecological	 processes	 that	 are	 currently	 in	 place.	 This	 alteraBon	 of	 natural	 processes	 will	 deprive	 this	 porBon	 of	 the	Weaselhead	 from	
receiving	valuable	sediment	and	nutrients	that	are	vital	for	sustainability.	For	example,	fish	spawning	habitat	may	be	destroyed.		InterrupBon	of	these	natural	
processes	will	also	negate	the	ability	of	the	floodplain	to	absorb	water	and	recharge	the	aquifer	(one	acre	of	floodplain	can	store	1.5	million	gallons	of	flood	
water).			
	

1

hHps://books.google.ca/books?id=t2-
ECwAAQBAJ&pg=PT425&lpg=PT425&dq=bridges+over+floodplains&source=bl&ots=CqWmbAV5L5&sig=MrcnMC4JovljjOE5IVi_XdekhPM&hl=en&sa=X&ved=0ahUKEwjc1bW2urjSAhU
fHGMKHZIJD-Q4ChDoAQg2MAg		

Regarding	 infrastructure	 consequences,	 Donald	 and	
David	 Hydmand	 (2017)1	 in	 their	 book	 “Natural	
Hazards	 and	 Disasters”	 state,	 “Bridges	 promote	
erosion	 in	 a	 channel	 when	 they	 increase	 water	
velocity	 by	 restricBng	 flow	 of	 water	 over	 the	
floodplain.	 	 The	 road	 or	 railroad	 approaches	 to	
bridges	 commonly	 cross	 floodplains	 by	 raising	 the	
roadway	 above	 the	 100-year	 flood	 level.	 	 This	
typically	 involves	 bringing	 in	 fill	 that	 effecBvely	
creates	a	parBal	dam	across	 the	floodplain;	 the	river	
flow	is	restricted	to	the	open	channel.		During	a	flood	
when	a	river	would	usually	spread	over	its	banks	and	
onto	the	floodplain,	the	bridge	forces	water	through	a	
deeper,	narrower	channel.	The	deeper	water	flowing	
under	the	bridge	flows	faster,	causing	greater	erosion	
of	the	channel	under	the	bridge,	that	may	undermine	
the	pilings	supporBng	the	bridge,	causing	it	to	fail”.	
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Cut	and	Fill	Bridge	Design	–	Downstream	Consequences	(cont.)	
	
The	 City	 of	 Calgary	 in	 their	 January	 5,	 2015	 report	 to	 the	Deputy	Minister	 of	 TransportaBon	 noted	 the	 following,	 “ConsideraBon	 should	 be	 given	 in	 the	
embankment	design	to	miBgate	the	potenBal	for	embankment	failure	(due	to	overtopping,	abutment	erosion,	seepage	or	other	failure	mode).	Failure	of	the	
embankment	 could	 result	 in	 the	 rapid	 release	of	 significant	 volumes	of	water	which	 could	 incrementally	 increase	flood	magnitude	on	 the	Elbow	River	at	
Glenmore	Dam.	This	will	impact	the	integrity	of	the	dam	and	dam	failure	would	have	catastrophic	consequences	to	the	ciBzens	of	Calgary.	These	concerns	are	
shared	by	Calgary	Emergency	Management	Agency	(“CEMA”)	and	the	Fire	Department	in	relaBon	to	the	impacts	associated	with	diversion	of	the	river,	the	
strength	of	roadway	being	constructed	and	whether	it	is	being	built	to	dam	strength	for	flood	situaBons.”	
	
Given	this	concern,	the	City	of	Calgary	commissioned	Klohn	Crippen	Berger	(KCB)	to	conduct	a	hydraulics	analysis.	 	In	this	report	from	November	2015	KCB	
indicate	 that	piping	 failure	of	 the	road	embankment	fill	or	 foundaBon	 is	highly	unlikely.	 	KCB	also	state,	“The	design	philosophy	should	be	 to	protect	 the	
infrastructure	 (i.e.	 road	embankment,	bridge	piers	and	abutments,	and	stormwater	ponds)	 to	an	appropriate	 level,	 rather	 than	 to	aHempt	 to	control	 the	
river”.		

1	km	wide	
floodplain	

CresBng,	breach	or	
failure	of	road	
embankment	
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Alberta	Flood	Hazard	IdenQficaQon	Program	
	

As	a	result	of	the	2013	floods,	Alberta	Environment	and	Parks	(AEP)	has	
commissioned	a	Bow	and	Elbow	River	Hazard	Study	update.		Golder	&	
Associates	is	assisBng	with	this	task	and	the	report	is	expected	to	be	ready	
during	the	Spring	2017.	Approved	dram	reports	and	maps	will	be	provided	
to	local	authoriBes	for	comment	following	internal	review	to	ensure	they	
meet	provincial	Flood	Hazard	IdenBficaBon	Program	standards.	
	
The	GIS	map1	on	the	lem	idenBfies	the	flood	hazard	area	in	red	(floodway	
and	flood	fringe)	for	the	Elbow	River	Valley.	The	map	show	the	area		
between	the	Community	of	Discovery	Ridge	and	the	Glenmore	Reservoir.		
This	confirms	the	1	km	wide	floodplain	in	the	vicinity	of	the	Southwest	Ring	
Road	Elbow	River	Crossing.			
	
AEP	defines	the	floodway2	as	“the	porBon	of	the	flood	hazard	area	where	
flows	are	deepest,	fastest	and	most	destrucBve.	The	floodway	typically	
includes	the	main	channel	of	a	stream	and	a	porBon	of	the	adjacent	
overbank	area.	New	development	is	discouraged	in	the	floodway”.	
	

The	floodway	is	typically	located	where	design	flood	waters	are:	
	
•  1	m	deep	or	greater	
•  Flowing	at	1	m/s	velocity	or	higher	
•  Are	no	more	than	0.3	m	higher	under	encroachment	condiBons	
	
Based	on	current	program	guidelines3,	new	development	(permanent	structures	or	placement	of	
fill	within	the	floodway)	is	typically	not	considered	appropriate.		A	cut	and	fill	bridge	design	
violates	these	guidelines,	whereas	an	open	span	bridge	works	in	harmony	with	them.	
	
This	then	raises	the	quesBon	about	why	build	a	bridge	structure	that	has	a	raBo	of	157	m	bridge/
843	m	fill	could	even	be	approved	by	AEP.		Surely	this	fill	(road	embankment)	will	result	in	the	
floodway	rising	more	than	0.3	m	above	the	1	in	100	year	flood	elevaBon,	which	will	have	an	
adverse	impact	on	residents	upstream	in	Discovery	Ridge.	
	
	

1	hHp://maps.srd.alberta.ca/floodhazard/		
2	hHp://aep.alberta.ca/water/programs-and-services/flood-hazard-idenBficaBon-program/documents/FH-IdenBficaBonProgram-Dec10-2014.pdf				
3	hHps://peaceriver.civicweb.net/document/13497/Provinicial%20Flood%20Hazard%20IdenBficaBon%20Program.pdf?handle=A0E4EB66F2AF4860A989455BAFE2AA48		

Flood	Hazard	Map	for	the	Elbow	River	Valley	

Floodway	and	Flood	fringe	zones	
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Flood	Plain	Analysis	and	FEMA	Requirements	in	the	U.S.	
	

U.S.	FEMA	(Federal	Emergency	Management	Agency)	has	been	
given	authority	to	set	naBonal	standards	and	guidelines	for	
evaluaBng	and	insuring	flooding	hazards.	CommuniBes	which	
parBcipate	in	the	FEMA	program	are	required	to	limit	development,	
for	the	purposes	of	protecBng	public	safety	and	prevenBng	property	
damage.	The	minimum	FEMA	standard	is	to	use	the	100-year	flood	
to	define	the	floodplain,	floodway,	floodway	fringe	and	the	water	
surface	elevaBons	in	order	to	protect	property	owners.		However,	
with	Climate	Change	many	communiBes	have	now	adopted	500-
year	flood	as	the	standard.	
	
The	essenBal	floodplain	regulaBons	are:	
	
1.  The	lowest	finished	floor	of	any	structure	(including	basements)	

must	be	located	at	least	1.0	foot	higher	than	the	computed	
water	surface	elevaBon	for	the	500-year	storm,	and	must	be	
cerBfied	by	a	registered	land	surveyor	for	that	exact	elevaBon.		

2.  (Policy	20)	No	development,	site	grading,	structures	or	other	
obstrucBons	are	allowed	within	the	floodway,	unless	extensive	
modeling	proves	that	there	is	no	effect	to	the	500-	year	storm.	
Such	modeling	is	called	a	“no-rise	cerBficaBon”	and	must	be	
performed	to	the	FEMA	standards	described	in	Policy	20.	

3.  (Policy	21)	The	no-fill	line	is	established	halfway	between	the	
100-year	floodway	and	the	100-year	floodplain	fringe.	This	is	
more	strict	than	the	requirements	shown	in	Figure	B,	where	the	
developer	filled	the	floodplain	fringe	up	to	the	floodway	line.		

4.  A	Riparian	Buffer	Zone	is	established	along	Regulated	Waters	to	
protect	natural	streams	and	creeks	from	erosion,	sediment,	and	
polluBon-intensive	land	uses.		

If	the	FEMA	regulaBons	were	applied	to	the	Southwest	Ring	Road	
cut	and	fill	Elbow	River	crossing,	we	doubt	that	they	would	be	
approved.	

A	-	Typical	Natural	Floodplain	
	

B-	Typical	Developed	Floodplain	
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Alberta	TransportaQon	Concurs	With	The	AforemenQoned	Findings	
	

At	 the	TransportaBon	AssociaBon	of	Canada’s	 (TAC)	2015	Conference	on	Climate	Change,	Roger	Skirrow,	Director	Geotechnical	 and	Materials	 SecBon,	
Alberta	TransportaBon,	presented	a	presentaBon	enBtled,	“Geotechnical	ConsideraBons	from	the	June	2013	Southern	Alberta	Flood”1.		Key	findings	from	
this	presentaBon	include:	
	
Based	on	the	limited	literature	review	discussed	previously	the	following	trends	are	anBcipated	to	result	from	climate	change:	
	
•  Increased	frequency	of	extreme	weather	events,	especially	mulB-day	precipitaBon	events	
•  Increased	amount	of	rainfall	within	these	extreme	events	
•  Extensive	and	frequent	flood	events	
•  More	extreme	temperatures,	which	in	Alberta	might	also	mean	extreme	winds	

	
The	geotechnical	consequences	are	likely	to	be:	
	
•  Accelerated	lateral	mobility	of	watercourses	resulBng	in	bank	erosion	
•  River	avulsion	
•  Extreme	flood	levels	
•  River	scour	and	transport	of	greater	amounts	of	debris	and	larger	bed	loads	
•  SaturaBon	of	near	surface	soils	resulBng	in	widespread	landslides	
•  More	backcountry	 landslides	damming	watercourses	and	 the	eventual	dam	outbreak	events	 resulBng	 in	 increased	 frequency	and	distribuBon	of	

debris	flood	and	debris	flow	events.	
•  Less	predictable	weather,	rapidly	changing	condiBons	
•  Loss	or	alteraBon	of	vegetaBve	cover	exposing	soil	directly	to	erosive	forces	

	
The	geotechnical	consequences	affecBng	highway	corridors	are	expected	to	be:	
	
•  ParBal	or	complete	washout	of	porBons	of	road	surface	where	the	highway	is	aligned	parallel	to	watercourses,	such	as	along	valley	boHoms.	
•  Erosion,	by	overland	flow	or	by	lateral	water	course	bank	erosion	or	avulsions,	of	a	porBon	of	a	highway	embankment	that	if	lem	unaHended	would	

erode	further	to	eventually	affect	the	road	surface.	
•  SaturaBon	of	embankments	along	flooded	watercourses	leading	to	rapid	drawdown	induced	slope	failures	shortly	amer	the	flood	waters	subside.	
•  Undersized	centreline	culverts	that	will	could	washout,	cause	erosion	of	outlet	protecBon,	plug	with	debris,	cause	flooding	and	erosion	along	ditches	
•  Undersized	bridges,	specifically	smaller	bridge	sized	culverts	that	may	plug	with	debris,	washout	or	cause	flooding	in	adjacent	properBes.	

	

1	hHp://www.transportaBon.alberta.ca/Content/docType253/ProducBon/PresentaBonTAC2015.pdf	 19	



Alberta	TransportaQon	Concurs	With	The	AforemenQoned	Findings	
	

•  Increase	bed	load	forces	and	lateral	migraBon	of	water	courses	may	erode	river	guide	bank	structures,	bridge	headslopes	or	approach	fills.	
•  Structural	damages	to	bridge	pier	and	substructure,	exposure	of	foundaBons	due	to	scour	
•  Loss	of	road	or	road	blockages	due	to	debris	floods,	debris	flows,	rockfall	and	landslide	events	
•  Increased	vulnerability	and	risks	that	may	become	hazards	during	the	next	extreme	rainfall	
•  event.	
•  Increased	ditch	and	slope	erosion,	creaBon	of	rills	and	eventual	formaBon	of	gullies	that	are	environmentally	undesirable	and	may	be	a	hazard	to	

highway	users.	
•  Impacts	to	construcBon	projects,	difficulty	with	moisture	condiBoning	of	embankment	fill	and	delays	due	to	extreme	rainfall	events	
•  The	demand	for	large	rip	rap	for	use	in	flood	repair	and	flood	miBgaBon	projects	may	exceed	industry	capacity	
•  Increased	use	of	erosion	control	products	that	are	drought	tolerant	and	able	to	withstand	heavy	rainfall	flows.	
•  Current	design	standards	and	pracBces	may	not	reflect	the	demands	imposed	by	repeated	extreme	weather	condiBons.	A	shim	from	conBnually	

repairing	highway	infrastructure	to	building	more	robust,	and	capital	intensive,	engineering	designs	may	be	required.	
•  Design	philosophies	that	are	based	on	historic	1:100	design	events	or	similar	antecedent	events	will	have	to	be	recalibrated	to	match	the	new	

norm.	
•  RecalibraBon	on	the	design	event	will	have	to	be	done	frequently	to	keep	pace	with	the	increasing	frequency	of	extreme	events.	
•  The	2013	flood	severely	damaged	30	bridges,	which	had	to	be	closed	for	repairs,	and	90	other	bridges	required	minor	repairs	that	did	not	require	

closure.	
•  Highway	washouts	were	primarily	a	 result	of	 lateral	migraBon	and	bank	erosion	of	watercourses	 that	were	adjacent	 to	and	ran	parallel	 to	 the	

highway.	In	some	cases	the	watercourse	avulsed	from	a	well-	established	stream	path	and	moved	hundreds	of	metres	away.	

The	presentaBon	also	states,	”Another	indicaBon	of	the	increasing	occurrence	and	rapidly	escalaBng	consequences	of	flood	are	the	tabulated	costs	of	
southern	Alberta	floods.	The	past	four	major	widespread	floods	in	southern	Alberta	have	increased	in	compensaBon	and	repair	cost	from	1995	($0.28B)	
to	2005	($0.58B)	to	2010	($1.18B)	to	2015	($6.6B)”.	

	
	

	
	
	

Why	is	Alberta	TransportaBon	conBnuing	with	a	cut	and	fill	bridge	at	this	locaBon	when	their	own	2015	Flood	and	Climate	Change	analysis	
report	states,	 	”The	generally	held	supposiBon	that	climate	change	is	occurring	and	will	result	in	extreme	weather	condiBons	appears	to	
be	supported	by	outcomes	of	the	southern	Alberta	flood	of	2013,	rainfall	events	are	becoming	more	frequent	and	extreme.	Geohazards	
related	to	these	rainfall	events	are	profound,	widespread	and	will	present	a	challenge	to	engineers,	policy	makers	and	the	general	public.	
Many	of	the	predicted	geotechnical	issues	were	realized	during	the	2013	heavy	rainfall	event”?	
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Alberta	TransportaQon’s	Environmental	Management	Systems	Manual	-	Permi_ng	
	
The	 Table	 of	 Concordance	 (Appendix	 C)	 in	 Alberta	 TransportaBon’s	 Environmental	Management	 Systems	Manual	 (2009)1	 also	 provides	 guidance	 on	 the	
regulatory	requirements	at	the	various	stages	of	a	project.	 	For	example	during	the	“Site	Clearing”	and	“Water	Diversion”	phases	of	a	project	the	manual	
notes	the	following	regulatory	requirements:				
	
		
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
Alberta	TransportaBon’s,	Engineering	Consultant	Guidelines,	Volume	1,	Design	and	Tender,	SecBon	4	–Environmental	ConsideraBons2		also	provides	guidance	
regarding	compliance	with	all	current	environmental	regulaBons.		The	Guideline	states,	“The	Consultant	shall	ensure	that	all	Acts,	RegulaBons,	Environmental	
ProtecBon	Guidelines,	Codes	of	PracBce,	and	any	other	documents	that	pertain	to	environmental	maHers	are	complied	with	during	the	planning,	preliminary	
engineering,	design	and	construcBon	of	the	project”.			
	
In	order	 to	 reinforce	 the	 importance	of	 the	environment,	Alberta	 TransportaBon	 (AT)	 requires	 all	 contractors	 to	prepare	 and	abide	by	 an	Environmental	
ConstrucBon	OperaBons	(ECO)3	plan.		Site	clearance	has	occurred	without	this	ECO	being	in	place.	
	

1	hHp://www.transportaBon.alberta.ca/Content/docType245/ProducBon/EMSappndxC.pdf		
2	hHp://www.transportaBon.alberta.ca/Content/docType29/ProducBon/EngdlnSec4.pdf		
3	hHp://www.transportaBon.alberta.ca/Content/docType245/ProducBon/2016ECOPlanFramework.pdf		 21	



Permi_ng	(cont.)	
	
In	addiBon	to	the	requirement	for	the	contractor	to	prepare	and	abide	by	an	ECO,	Alberta	TransportaBon	has	prepared	an	Environmental	ProtecBon	Plan	
(EPP)1	 that	outlines	 the	 standard	measures	 the	Department	uses	 to	prevent	or	miBgate	environmental	 impacts	 resulBng	 from	construcBon	acBviBes	e.g.	
highways,	water	crossings.	The	EPP	lists	the	environmental	protecBon	measures	to	be	uBlized	on	the	work	site.	Moreover,	the	EPP	must	be	addressed	by	the	
Contractor	when	developing	ECO	Plan.	
	

Alberta	Environment	and	Parks	 (AEP)	also	provides	environmental	and	regulatory	guidance	for	construcBon	projects	that	 involve	a	water	body	or	riparian	
lands.	 	 This	 AdministraBve	 Guide	 for	 Approvals	 to	 Protect	 Surface	 Water	 Bodies	 Under	 the	 Water	 Act2.	 	 This	 Guide	 was	 prepared	 because	 Alberta	
Environment	and	Parks	was	concerned	about	the	level	of	unauthorized	acBviBes	occurring	in	water	bodies.	 	Once	a	water	body	meets	the	criteria	under	the	
Water	Act,	then	AEP	shall	‘assess	the	water	body’s	value	to	society	and	the	aquaBc	environment’.	 	In	order	to	assist	with	this	process	an	AEP	is	supposed	to	
address	the	following	quesBons:	
	

•  Is	the	bed	and	shore	of	the	water	body	owned	by	the	province?	
•  Does	the	water	body	support	a	rare	and	unique	ecosystem?	
•  Is	the	water	body	home	to	any	endangered	species	as	defined	by	the	CommiHee	on	the	Status	of	Endangered	Wildlife	in	Canada	(COSEWIC)?	
•  Does	the	water	body	provide	a	range	of	wildlife	habitat	in	terms	of	quality,	quanBty	and/or	diversity?	
•  If	the	water	body	is	destroyed	or	altered,	what	impact	will	it	have	on	downstream	water	users,	neighbouring	lands	or	the	aquaBc	environment?	
•  If	the	water	body	is	destroyed	or	altered,	will	there	be	potenBal	for	flooding	or	erosion	of	lands	in	the	future?	
•  Will	the	loss	of	the	water	body	impact	on	ground	water	wells	or	the	local	aquifer?	
•  If	the	water	body	is	destroyed,	what	impact	will	the	loss	of	this	water	body	have	on	operaBons	of	the	farm	or	business	with	regard	to	possible	drought	

situaBons	in	the	future?	
	

In	 a	 February	23,	 2017	email	 from	 the	Ministry	of	 TransportaBon,	we	were	advised	 that	KGL,	 the	 “contractor”,	 has	 “submiHed	an	applicaBon	 to	Alberta	
Environment	 and	Parks	 for	 approval	 under	 the	Water	Act	 (Alberta)	 for	 the	 realignment	of	 the	 Elbow	River.	 This	 applicaBon	 is	 currently	 under	 review	by	
Alberta	Environment	and	Parks.	The	contractor	will	also	be	submi_ng	an	applicaBon	to	Fisheries	and	Oceans	Canada	for	an	approval	under	the	Fisheries	Act	
(Canada)	for	this	realignment	work.	It	is	expected	the	applicaBon	to	Fisheries	and	Oceans	Canada	will	be	made	in	spring	of	2017”.		We	were	also	advised	that,	
“all	work	will	follow	the	regulatory	and	legislaBve	requirements	of	the	Migratory	Birds	ConvenBon	Act	(Canada)	and	Species	at	Risk	Act	(Canada)”.	
	

Although	the	Feb	23,	2017	email	from	the	Ministry	of	TransportaBon	has	addressed	some	concerns,	to	date	community	and	environmental	stakeholders	have	
not	been	provided	with	the	EPP,	the	ECO	or	AEP’s	water	body’s	“value	assessment”.	 	Moreover,	concerns	have	not	been	addressed	regarding	protecBon	of	
habitat	and	residences	(e.g.	nests)	for	species	protected	under	the	Species	at	Risk	Act	and	the	Migratory	Birds	ConvenBon	Act.		For	example,	is	clear	cu_ng	of	
their	habitat	permiHed	outside	of	 the	mid	April	 to	mid	August	nesBng	season?	 Is	clear	cu_ng	allowable	without	permits?	 If	 the	cut	and	fill	bridge	design	
(road	embankment	with	a	small	bridge	crossing)	has	the	ability	to	dam	water	that	floods	protected	habitat	and	destroys	protected	nests,	eggs	and	birds,	is	
this	design	permissible?	 In	addiBon,	the	community	and	environmental	stakeholders	have	requested	copies	of	all	permit	applicaBons	because	under	most	
Acts,	the	informaBon	has	to	part	of	the	“public	registry”.	 	To	date	these	applicaBons	have	not	been	provided,	which	then	handicaps	our	ability	to	act	as	an	
intervener.				

1	hHp://www.transportaBon.alberta.ca/Content/docType245/ProducBon/AT_%20Enviro_Protect_Plan.pdf	
2	hHp://aep.alberta.ca/water/educaBon-guidelines/documents/ApprovalsSurfaceWaterBodies-Guide-2001.pdf		
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Alberta	Water	Act	–	Code	of	PracQce	For	Watercourse	Crossings	
	
The	Code	of	PracBce	for	Watercourse	Crossings1	recognizes	that	the	potenBal	harmful	effects	of	watercourse	crossings	acBvity	within	a	water	body	can	be	
eliminated	or	minimized	by	idenBfying	the	objecBves	that	are	to	be	met	when	such	an	acBvity	is	undertaken.	ObjecBves	set	out	in	the	Code	of	PracBce	are	
based	on	the	principles	of	sustainable	water	management.	These	principles	are:	
	

•  Water	must	be	managed	sustainably.	
•  Water	is	a	vital	component	of	the	environment.	
•  Water	plays	an	essenBal	role	in	a	prosperous	economy	and	balanced	economic	development.	
•  Water	must	be	managed	using	an	integrated	approach	with	other	natural	resources.	
•  Water	must	be	managed	in	consultaBon	with	the	public.	
•  Water	must	be	managed	and	conserved	in	a	fair	and	efficient	manner.	
	

The	AEP	also	has	an	AdministraBve	Guide	for	approvals	to	“Protect	Surface	Water	Bodies	Under	the	Water	Act”2,	which	states	that	the	following	acBviBes	
require	approval	under	the	Water	Act:	
	

•  parBal	or	 complete	 infilling	of	a	water	body	 for	 recreaBonal,	 agricultural,	 and	 industrial	uses,	 road	construcBon,	 residenBal	development	or	any	other	
purpose;	

•  any	 acBvity	 impacBng	 or	 has	 the	 potenBal	 to	 impact	 (cumulaBve	 effects)	 the	 aquaBc	 environment	 and	 involving	 the	 disturbance,	 alteraBon,	 or	
modificaBon	of	a	water	body	which	includes	field	ditching;	

•  erosion	protecBon	(e.g.	rip-rap,	rock	armouring,	gabion	baskets,	etc.);	
•  removal	or	destrucBon	of	vegetaBon,	aquaBc	plants	and	trees	within	the	confines	of	bed	and	shores	of	a	water	body;	
•  draining	of	a	water	body;	or,	
•  re-alignment	 of	 a	 water	 body	 (any	 channel	 realignment	 or	 diversions,	 which	 extend	 beyond	 20	metres	 upstream	 or	 downstream	 of	 the	 water	 cross	

crossing	require	an	authorizaBon	under	the	Water	Act).		
	

The	AEP	as	the	government	department	responsible	for	the	administraBon	of	the	Act,	establishes	the	environmental	objecBves,	standards	and	condiBons,	
monitors	and	audits	for	compliance,	and	enforces	the	Code	of	PracBce	requirements.	 	However,	to	date	their	has	been	no	“public	consultaBon”	regarding	
management	of	the	water	body,	the	wetlands	and	the	riparian	area	adjacent	to	the	water	body	and	clear	cu_ng	has	proceeded.		
	

QuesQons	 -	 Is	there	a	regulatory	double	standard?	 	To	illustrate	this	point,	please	note	that	according	to	a	report	enBtled	Award	of	Merit;	McClean	Creek	
Bridge	Replacement	 (October	1,	2002)	 in	 the	Canadian	ConsulBng3,	“AEP	rejected	outright	 the	opBon	of	a	shorter	bridge	of	240	metres	because	 it	would	
destroy	scarce	habitat.	They	insisted	on	a	longer	span	of	370	metres	to	clear	the	riparian	habitat	on	the	south	shore.	The	habitat	is	a	feeding	staBon	for	deer”.			
The	report	also	states,	“AMEC	worked	with	the	agencies	to	find	an	acceptable	compromise	and	eventually	a	301-metre	long	structure	was	selected”.	 	This	
then	begs	the	quesBon	about	where	is	AEP’s	feedback	on	the	Southwest	Ring	Road’s	cut	and	fill	bridge	design	across	the	Elbow	River	that	spans	1000	m	of	
floodplain,	wetlands	and	riparian	lands	that	not	only	contains	threatened	species	protected	under	SARA	but	is	adjacent	to	a	Natural	Environment	Park?		Why	
has	 clear	 cu_ng	 of	 the	 flood	 plains	 and	 riparian	 area	 been	 able	 to	 proceed	without	 a	 permit?	 	 And	 if	 a	 permit	 was	 granted	why	was	 there	 no	 public	
parBcipaBon.		What	about	the	long	term	cumulaBve	effects	of	a	bridge	that	can	flood	out	protected	species	upstream	from	the	road	embankment?	
	
1	hHp://aep.alberta.ca/water/legislaBon-guidelines/documents/WatercourseCrossingsGuide-Apr2001.pdf	
2	hHp://aep.alberta.ca/water/educaBon-guidelines/documents/ApprovalsSurfaceWaterBodies-Guide-2001.pdf	
3	hHp://www.canadianconsulBngengineer.com/features/award-of-merit-mclean-bridge-replacement/			
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Site	Clearance	
	
	
		
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

The	threatened	(SARA	Schedule	1)	Olive-sided	flycatcher	
(lem)	overlooking	the	site,	pre-construcBon	(Aug.	2016)	

River	valley	clearance	February	2017	River	valley	clearance	January	2017	

While	its	recognized	that	site	clearance	is	an	inevitable	part	of	a	road	construcBon	project,	
its	also	recognized	that	the	permi_ng	process	is	in	place	to	ensure	proper	protecBon	for	the	
water	 bed,	 shore	 and	 riparian	 environment,	 including	 woody	 vegetaBon,	 which	 is	 most	
effecBve	in	limiBng	erosion	during	flooding	(a	lesson	learned	from	the	2013	flood).	 	Having	
said	 this,	 it	 hasn’t	 been	 demonstrated	 that	 the	 ongoing	 works	 in	 areas,	 where	 there	 is	
habitat	 protecBon	 afforded	 for	 the	 Olive-sided	 Flycatcher,	 	 Common	 Nighthawk	 (both	
denoted	 as	 “threatened”	 under	 SARA)	 and	 Rusty	 Blackbird	 (SARA	 “special	 concern”),	 is	 in	
compliance	with	the	regulatory	requirements.		Moreover	the	community	and	environmental	
stakeholders	 have	 not	 been	 provided	 with	 the	 requisite	 site	 clearance	 permit	 under	 the	
Water	Act	and	nor	were	we	consulted	and/or	allowed	to	act	as	an	intervener.		
	
	

In	addiBon	to	protecBon	of	the	water	bed,	shore	and	riparian	area,	any	channel	realignment	
requires	approval	under	the	Water	Act..		Given	that	water	must	be	managed	in	consultaBon	
with	the	public,	how	does	the	“public”	parBcipate	in	the	approval	process,	especially	when	
the	 TransportaBon	AssociaBon	of	 Canada’s	Guide	 to	Bride	Hydraulics	 suggests	 that	 during	
high	flow,	the	Elbow	River	will	take	a	short	cut	that	bypasses	the	new	channel.	
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•  Project	cost	(CAPEX)	
•  Cost	of	Maintenance/OPEX	
•  Life	expectancy	
•  Hidden	costs	such	as	

environmental	impact	
•  Funding	opBons,	tradiBonal	

finance,	PPP,	BOMT,	etc.	
•  IncenBves	to	come	in	below	

budget	and	ahead	of	schedule	
•  Impact	on	regional	economic	

development	
•  Impact	on	tourism	
•  Etc.	
	

•  Sustainability	
•  Impact	on	the	ecosystem	
•  Impact	on	the	long-term	sustainability	

of	biodiversity.	
•  Impact	on	drinking	water	
•  Impact	on	groundwater	recharge	
•  Impact	on	the	riparian	area	
•  Impact	on	wetlands	
•  Impact	on	Species	At	Risk	during	

construcBon	and	post	build	
•  Flood	risk	assessment	
•  Impact	on	carbon	emissions	
•  Etc.	

	

•  Short	or	long	span	
•  Pier	&	beam,	canBlever,	cable	stayed,	suspension	
•  Use	of	innovaBve	materials	
•  Use	of	innovaBve	technologies	
•  River	geomorphology	and	flooding	(upstream	and	downstream)	
•  Wind	speed	and	earthquakes	
•  Full	life	cycle	greenhouse	gas	analysis	
•  PrefabricaBon	
•  IncorporaBon	of	uBliBes		
•  Longevity	
•  Lessons	learned	from	newly	built	bridges	
•  Etc.	

	

•  User	experience	
•  Visually	appealing	
•  Visual	lightness	
•  IncorporaBon	of	LRT	plus	mulB-user	pathways	
•  IncorporaBon	of	City	Parks	plans	and	the	ability	to	

aHract	users	to	the	connecBng	park	system	
•  Etc.	

Failure	to	use	the	integrated	mulQdisciplinary	approach	to	bridge	design	
	
Since	2007	Alberta	TransportaBon	has	only	shown	a	single	design	(cut	&	fill)	for	the	SWCRR	Elbow	River	crossing.		However,	modern	bridge	building	is	much	
more	 than	 concrete,	 steel	 and	 money.	 The	 overall	 socioeconomic	 impact,	 influence	 on	 people	 migraBon,	 traffic,	 use	 of	 primary	 materials,	 safety	 of	
construcBon	impact	on	the	environment,	energy,	risk	scenarios,	health,	and	most	relevant	now:	climate	and	CO2	emissions,	are	among	the	parameters	which	
enter	into	the	decision	process	at	the	overall	holisBc	conceptual	level,	the	more	detailed	level	of	selecBon	of	bridge	sites,	and	selecBon	of	bridge	types	as	well	
as	construcBon	methods	and	selecBon	of	materials	and	products.	The	ciBzens	of	Calgary	deserve	a	proper	integrated	mulB-disciplinary	opBons	analysis	that	
results	in	a	sustainable	bridge	that	can	stand	the	test	of	Bme;	a	bridge	that	becomes	a	point	of	pride	for	the	ciBzens	of	Calgary	and	a	design	that	draws	people	
to	the	river	valley.	

	

Engineering	

Integrated	
Bridge	
Design	

Environmental	

Social	

Economic	
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Failure	To	Incorporate	Bridge	Design	Guiding	Principles	
	

Given	 the	 aforemenBoned	 concerns	with	 a	 cut	 and	fill	 bridge	design,	 floodplain	water	 storage,	 upstream	flooding,	 reduced	flood	flow	 conveyance,	
lateral	migraBon,	 river	 re-alignment,	and	 the	proposed	design’s	adverse	 impact	on	 the	floodplain	ecosystem,	 	 its	highly	 recommended	 that	Alberta	
TransportaBon	incorporate	the	“best	pracBces”	from	SEPA,	,	the	AssociaBon	of	State	Wetland	Managers	(ASWM),	Hauer	et	al	(June	2016),	Ostenfield	
(2011),	and	other	innovaBve	ecofriendly	integrated	soluBons	into	the	Elbow	River	Crossing	bridge(s)	design.	Further,	we	believe	that	this	approach	to	
design	and	implementaBon	should	be	a	mulBdisciplinary/integrated	approach.	

Considering	the	OpQons	

It	 is	a	basic	principle	of	good	pracBce	 to	consider	a	 range	of	opBons	 to	address	any	 river	engineering	problem	or	need	and	 to	carry	out	an	opBons	
appraisal.	Without	considering	a	range	of	opBons	 it	 is	not	possible	to	determine	 if	 the	chosen	approach	represents	the	most	suitable	opBon	i.e.	the	
opBon	that	minimises	ecological	harm	at	a	cost	that	is	not	disproporBonately	expensive.	

ProporQonate	cost	

The	most	 cost-effecBve	 soluBon	 is	 the	 one	 that	minimises	 environmental	 harm	or	maximises	 environmental	 benefit	 at	 a	 proporBonate	 cost.	 Large	
absolute	cost,	in	itself,	does	not	consBtute	disproporBonate	cost.	For	example,	incurring	significant	costs	to	prevent	significant	environmental	harm	or	
achieve	significant	environmental	benefits	e.g.	safeguarding	protected	species	and	designated	sites,	would	be	considered	proporBonate.	But	incurring	
significant	costs	for	minor	environmental	benefits	would	be	considered	disproporBonate.	

Design	and	ImplementaQon	

Successful	adopBon	of	good	pracBce	requires	selecBon	of	a	suitable	opBon	followed	by	appropriate	design	and	implementaBon.	This	secBon	provides	
guidance	on	design	and	implementaBon.	Many	of	the	consideraBons	highlighted	in	the	SEPA	good	pracBce	guide	need	to	be	taken	into	account	in	the	
early	stages	of	the	planning	and	design	process.	For	larger	scale	projects,	this	includes	consideraBon	of	the	whole	transport	route	as	well	as	the	crossing	
structures	themselves.	Bridges	should	harmonize	with	their	surroundings.	Developing	a	bridge	to	blend	with	its	surrounding	area	is	a	concept	that	all	
designers	should	consider	at	the	beginning	of	their	project.	

IncorporaQon	of	Public	Transit	and	Pathways	

The	design	should	be	forward	looking	and	endeavor	to	incorporate	a	pla}orm	for	rapid	transit	(LRT)	and	mulB-user	pathways.	

Flooding	and	Floodplain	ConnecQvity	

The	importance	of	flooding	and	floodplain	connecBvity	has	already	been	discussed	but	is	undervalued	in	the	current	design.	

Biodiversity	and	the	Environment	

The	design	and	construcBon	process	should	minimize	any	adverse	impacts	on	the	ecosystem,	the	biodiversity	that	inhabits	this	system,	the	floodplain,	
and	water	supply	both	for	today	and	tomorrow.	
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Failure	To	Incorporate	Bridge	Design	Guiding	Principles	(cont.)	
	

LocaQon	and	alignment	

•  Avoid	crossings	over	acBve	areas,	parBcularly	at	meander	bends.	

•  Avoid	crossing	rivers	at	deposiBonal	areas.	

•  Ensure	the	crossing	is	perpendicular	to	the	river.	

Channel	migraQon/acQve	zones	

The	area	within	which	a	river	channel	is	likely	to	move	over	a	period	of	Bme	is	referred	to	as	the	channel	migraBon	zone.	Failing	to	recognise	this	natural	
process	may	lead	to	the	damage	of	habitats	and	damage	to	or	loss	of	the	crossing	structure.	

Locate	crossings	on	straight/stable	secBons	of	the	river.	Avoid	crossings	over	acBve	areas,	parBcularly	on	the	outside	of	meander	bends,	because	there	is	a	
high	risk	that	the	structure	will	be	damaged	or	fail	due	to	river	migraBon	or	localised	scour.	Extensive	maintenance	works	to	stabilise	the	structure	and	
river	 may	 then	 be	 required,	 which	 will	 increase	 costs.	 Trying	 to	 stabilise	 a	 naturally	 dynamic	 river	 will	 result	 in	 long	 term,	 potenBally	 significant,	
maintenance	issues	and	may	cause	further	impacts	such	as	increased	erosion	upstream	or	downstream.	

DeposiQonal	areas	

Rivers	 carry	 a	 significant	 amount	of	 sediment	 as	well	 as	water.	Avoid	 crossing	 rivers	 at	 locaBons	where	 sediment	 is	 deposiBng,	 as	 there	 is	 a	 risk	 that	
sediment	will	accumulate	at	the	structure,	reducing	flow	capacity	and	increasing	flood	risk.	Any	modificaBons	to	the	channel	could	also	lead	to	increased	
sediment	deposiBon	reducing	flow	capacity	and	increasing	flood	risk.	This	could	lead	to	a	need	for	regular	dredging,	which	increases	maintenance	costs	
and	damages	the	ecology	of	the	river.	

DeposiBonal	 areas	 are	 widely	 found	 in	 lowland	 and	 transiBonal	 types	 of	 rivers.	 DeposiBonal	 areas	 are	 the	 result	 of	 various	 factors	 including	 valley	
gradient,	geology	and	sediment	supply.	

As	previously	menBoned,	Appendix	B	of	the	Calgary	TransportaBon	Plan,	“Principles	and	design	consideraBons	for	river	crossings”	also	states:	

•  All	 transportaBon	crossings	of	 rivers	and	creeks	 require	 the	construcBon	of	 culverts,	piers	and	bridges,	and	have	 the	potenBal	 to	affect	 riparian	
areas	and	river	and	creek	habitats.	For	these	reasons,	the	need	for	river	and	creek	crossings	must	be	balanced	with	impacts	to	the	environment	and	
be	treated	with	the	utmost	environmental	sensiBvity.	

•  It	is	essenBal	to	balance	the	need	for	expanded	infrastructure	with	the	significance	of	the	environmental	areas	and	communiBes	that	may	have	to	
be	crossed.	When	a	crossing	is	deemed	necessary,	these	faciliBes	should	be	designed	and	constructed	to	protect	the	rivers,	creeks	and	other	natural	
ecosystems	that	will	be	affected.	

•  A	balanced	 triple	boHom	 line	 framework	 should	be	used	 to	assess	 the	 social,	 economic	and	environmental	 implicaBons	of	 the	 crossing	and	 the	
corridor	it	serves	and	all	alternaBves,	including	the	opBon	of	doing	nothing.	
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Bridge	Design	– Edmonton	Experience	
	

In	addiBon	to	the	SEPA	and	City	of	Calgary	recommendaBons,	the	City	of	Edmonton	recognized	that	in	order	for	the	Walterdale	Bridge	Replacement1	to	
stand	the	test	of	Bme,	a	signature	bridge	should	become	a	point	of	pride	for	the	ciBzens	of	Edmonton	and	a	design	that	draws	people	to	the	river	valley.		
Consequently	the	project	team’s	selecBon	criteria	included	the	following	aHributes:	

User	Experience.	Motorists	should	have	a	posiBve	impression	of	the	North	Saskatchewan	River	valley	and	the	entrance	to	downtown	Edmonton	when	
travelling	across	the	bridge.	Pedestrians	and	bicyclists	using	the	trails	adjacent	to	and	under	the	bridge	should	feel	that	it	complements	the	river	valley	
trail	system,	and	should	not	be	inBmidated	by	the	impersonal	nature	of	a	massive	structure.	Pedestrians	and	cyclists	should	feel	safe	when	using	the	
trail	system	or	travelling	across	the	bridge.	As	Edmonton	matures,	there	is	the	desire	for	people	to	enjoy	the	valley	by	travelling	up	and	down	the	river	in	
boats,	canoes,	rams	and	other	vessels.	People	should	have	a	posiBve	experience	when	approaching	and	travelling	under	the	bridge	on	the	water.	

Views.	When	viewed	within	the	context	of	the	river	valley,	the	bridge	should	relate	to	the	natural	environment,	the	repurposed	EPCOR	site	and	future	
development	on	 the	north	bank,	 and	 the	Kinsmen	 Sports	 Centre	on	 the	neighbouring	 south	bank.	 The	bridge	 should	 complement	 the	 views	of	 the	
Legislature	Building,	the	High	Level	Bridge	and	other	buildings	on	the	tops	of	the	banks.	When	crossing	the	bridge	at	a	leisurely	pace,	pedestrians	and	
bicyclists	should	have	the	opportunity	to	enjoy	the	views	from	the	river	valley	and	touch	the	water.	

Pedestrian	and	Bicyclist	Movement.	There	should	be	easy	access	for	pedestrians	and	cyclists	to	cross	the	river	on	the	replacement	structure.	

Visual	Lightness.	Most	people	find	bridges	to	be	more	aHracBve	when	the	decks	do	not	obstruct	views	and	have	a	light	appearance.	

Towers	 and	 Piers.	 Many	 of	 the	 signature	 bridges	 throughout	 the	 world	 have	 towers	 that	 become	 design	 features.	 Depending	 on	 the	 alternaBve	
considered,	there	is	the	opportunity	to	incorporate	the	towers	into	the	design	of	the	bridge	replacement.	To	reduce	the	potenBal	for	disturbance	to	the	
environment,	it	may	be	desirable	to	construct	the	new	bridge	without	towers	or	piers	within	the	river.	

UQliQes.	If	the	uBliBes	on	the	exisBng	bridge	must	be	carried	across	the	river,	there	is	no	doubt	that	they	will	detract	from	the	appearance	of	the	new	
structure.	The	replacement	alternaBve	selected	should	accommodate	uBliBes	without	a	negaBve	impact	on	appearance	when	the	bridge	is	viewed	from	
the	sides	or	below.	

Parks	Plan.	The	bridge	should	enhance	parks	and	open	spaces	within	the	river	valley	by	connecBng	the	north	and	south	banks	through	the	mulB-use	
trail	system.	

In	 our	 opinion,	 Alberta	 TransportaQon	 should	 have	 used	 an	 integrated	 framework	with	 opQons	 analysis	 for	 selecQon	 of	 the	 bridge	
design.	 This	 approach	 should	 have	 incorporated	 the	 best	 pracQces	 from	 the	 City	 of	 Calgary’s	 Triple	 BoWom	 Line,	 but	 this	 economic,	
environmental,	social	evaluaQon	model	should	have	also	included	engineering	as	denoted	on	page	26.		However,	there	there	is	sQll	Qme	
to	do	this	properly.	

1	hHps://www.edmonton.ca/documents/RoadsTraffic/110504-Walterdale-Bridge-Replacement-and-Approach-Roads-EvaluaBon-CPS-Final-Report-4.0.pdf		
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PotenQal	Bridge	Design	AlternaQves	for	Longer	Spans	
	
	
	
	
	

Long	span	beam	and	Pier	(causeway)	

Modern	canBlevered	concrete	bridge	

Suspension	bridge	 Cable	stayed	bridge	

Increasing	Cost	
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Bridge	AestheQcs	Are	Especially	Important	In	Environmentally	SensiQve	Areas	
	

The	Maryland	Department	of	TransportaBon	State	Highway	AdministraBon	-	Office	of	Bridge	Development	has	published	the	following	
statements	regarding	bridge	design1:	“AestheBc	quality	is	omen	associated	with	bridges	that	efficiently	respond	to	the	flow	of	forces	in	the	
structure,	and	an	efficient	structure	is	usually	an	economical	one.	It	follows	that	it	is	not	always	necessary	to	spend	more	money	to	achieve	an	
aHracBve	bridge.	Some	of	the	most	aestheBcally	pleasing	bridges	are	those	whose	structural	elements	verify	what	the	viewer	would	expect.	
They	are	thick	where	the	stresses	are	highest,	and	thin	where	the	stresses	are	lowest	(Fig.	1.04).	Since	low	cost	usually	follows	efficiency	the	
best-looking	structure	may	be	the	least	expensive.	In	fact,	the	engineers	of	the	best-looking	bridges,	men	like	John	Roebling,	Gustav	Eiffel	and	
ChrisBan	Menn,	omen	got	their	commissions	because	their	proposals	were	the	least	expensive	among	compeBng	designs.	
	

Bridges	should	harmonize	with	their	surroundings.	Developing	a	bridge	to	blend	with	its	surrounding	area	is	a	concept	that	all	designers	should	
consider	at	the	beginning	of	their	project.	Special	aHenBon	must	be	given	to	the	surrounding	area.	The	quesBons	that	the	designers	should	ask	
themselves	are:	“Am	I	taking	anything	away	from	the	given	area	with	the	proposed	bridge?	What	kind	of	bridge	will	enhance	the	given	area?	
What	kinds	of	features	are	needed	on	the	bridge?”	
	

The	Bridge	AestheBcs	Design	Guide2	for	New	South	Wales,	Australia	also	states:	“the	aestheBc	quality	of	a	bridge	involves	our	sensory	
percepBon	of	it	–	how	it	appears	to	us	visually.	This	results,	at	least,	from	the	fundamentals	of:	RelaBonship	to	the	surrounding	natural	and	built	
landscape;	its	form,	proporBons	and	scale;	expression	of	forces	and	technology;	its	strength	and	durability;	relaBonship	of	bridge	elements	to	
one	another;	and	factors	such	as	the	use	of	texture	and	colour”.		This	guide	also	notes	that	bridge	aestheBcs	is	a	strong	community	issue.	
Bridges	are	used	and	viewed	by	the	surrounding	residents	and	the	wider	public.	Above	their	funcBonal	and	connecBve	role,	bridges	affect	the	
visual	quality	and	sense	of	place,	have	historic	and	cultural	value,	give	an	area	idenBty	and	serve	the	next	generaBon.	We	believe	that	this	is	
even	more	important	when	a	bridge	crosses	a	sensiBve	environmental	area.	

I-64	Virginia,	The	structural	elements	developed	
from	a	need	to	reduce	cost	and	sBll	provide	the	long	
spans	required.		

I-95	over	Potomac	River,	Prince	Georges	County,	MD	

1	hHps://www.roads.maryland.gov/OBD/oos-aestheBcs-guide.pdf	
2	hHp://www.rms.nsw.gov.au/documents/projects/planning-principles/urban-design/bridge-aestheBcs-guidelines.pdf		 30	



Bridge	AestheQcs	Are	Especially	Important	In	Environmentally	SensiQve	Areas	
	
The	importance	of	aestheBcs	and	the	contribuBon	of	bridges	to	the	urban	fabric	means	that	an	integrated	design	team	–	combining	architectural	form	with	
engineering	elegance	–	is	fundamental	to	the	success	of	landmark	bridge	projects.	Bridges	are	omen	iconic	landmarks	and	communiBes	care	about	the	
architectural	quality	of	their	bridges,	e.g.	the	Peace	Bridge	in	downtown	Calgary	is	now	a	tourist	aHracBon.	
	
	

The	bridge	over	Woronora	River	adopts	the	design	approach	of	
making	the	bridge	as	simple	and	elegant	as	possible	to	complement	
its	se_ng.		

1	hHps://www.roads.maryland.gov/OBD/oos-aestheBcs-guide.pdf	
2	hHp://www.rms.nsw.gov.au/documents/projects/planning-principles/urban-design/bridge-aestheBcs-guidelines.pdf		

Alamillo	Bridge,	Seville	

Sheikh	Zayed	Bridge,	UAE	 The	Sant	Boi	Viaduct	over	the	Llobregat	River	in	Barcelona,	Spain	
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Bridge	design	alternaQves	–	Cost	EsQmate	
	
At	 the	Southwest	Ring	Road	Open	House	at	the	Cedarbrae	Community	Centre	on	October	7,	2014,	Lisa	Dahlseide	(ExecuBve	Director	of	 the	Weaselhead/
Glenmore	Park	PreservaBon	Society)	was	quoted	as	saying,		"We	are	a	wealthy	province	and	so	I	do	believe	that	we	have	the	resources	to	build	the	best	road	
possible,”	In	response	to	this	Gary	Lamb,	an	urban	construcBon	manager	at	Alberta	TransportaBon,	told	the	crowd	that	cost	is	an	issue.	"To	twin	the	bridge	
along	the	Bow	River	is	$100	million,"	Lamb	said.	"That	bridge	is	480	metres	long.	What	we	are	talking	about	here	along	the	span	of	the	Elbow	River	is	two	
bridges	that	would	be	over	a	kilometre	each	—	$400	to	$500	million.”	(Published	in	the	Calgary	Journal	October	21,	2014)1	Is	this	assumpBon	correct?	
	
TradiQonal	Pier	(Girder)	and	Beam	-	From	Alberta	TransportaBon’s	published	cost	esBmates	for	road	and	bridge	construcBon1,	we	finds	that	the	average	unit	
cost	bridge	cost	of	a	bridge	in	Southern	Alberta	has	been	around	$3,000/m2	for	the	last	three	years.			
	
•  This	suggests	that	bridges	28,	29	and	30,	with	a	combined	width	of	55.6	m	over	157	m	(8,729	m2)	bridge	deck	would	cost	around	$26.2	million.				

•  Their	cosBng	analysis	also	implies	that	1000	m	long	bridge	(55,600	m2)	would	cost	approximately	$166.8	million		

•  The	TransportaBon	AssociaBon	of	Canada	(TAC)3	has	also	published	cost	esBmates	of	$2,750	to	$3,500	per	m2	which	appear	to	support	$3,000	m2	cost	
esBmate	from	Alberta	TransportaBon		

•  NU	Girders	–	The	twin	bridges	across	the	Deerfoot	Trail	extension	to	Highway	2,	uBlized	long	span	pre-cast	girders	(64	m)	in	the	bridge	design.		These	236	
m	long	bridges	over	the	Bow	River	cost	$9.6	million.	(Note:	NU	Girders	were	first	used	on	the	301	m	Taber	bridge	(	October	2001)	for	a	cost	of	$8.5	million).	

	
Cable	Stayed	–	The	TAC	has	noted	that	“Except	 for	 large	water	crossings,	 the	cost	of	cable-stayed	
bridges	is	higher	in	Alberta	than	convenBonal	bridges	but	the	gap	will	close	if	the	cable-stayed	form	
of	construcBon	becomes	more	commonly	used”	and	“cable-stayed	bridges	provide	many	advantages	
such	 as	 flexibility,	 innovaBve	 engineering,	 challenging	 construcBon,	 visually	 striking	 structure,	
slender	decks,	and	large	span	arrangement	variaBons”.		The	TAC	has	also	esBmated	costs	for	a	cable	
stayed	bridge	to	be	$4,500	to	$5,000	per	m2,	but	note	as	the	bridge	becomes	 longer	the	unit	cost	
should	drop.	Edwin	(2014)	also	developed	an	empirical	formula	for	bridge	designs.	 	A	cable	stayed	
bridge’s	cost	formula	per	lane	metre	is	y=22019e(0.0012*main		span	length)	

	
•  This	suggests	that	1000	m	long	bridge	would	cost	approximately	$278	million	(AT	approach)	
• Using	 Edwin’s	 approach	 a	 1000m	 long	 bridge	with	 a	 400	m	main	 span	with	 10	 lanes	 of	 traffic	
would	cost	22019e(0.0012*400)*10*1000	=	$355.5	million	

	

This	analysis	suggests	 that	AT	should	be	 invesQng	as	much	 in	the	Elbow	River	Bridge,	as	
they	have	in	the	Bow	River	Bridge	and/or	other	bridges	and	interchanges	in	this	Province.	
In	fact	more	tax	dollars	were	spent	on	the	pedestrian	Peace	Bridge	in	Calgary	than	on	this	
design.	

	

RelaBonship	of	cost	to	main	span	indicates	that	cable	
stayed	becomes	aHracBve	with	longer	spans4.	

1	hHps://www.calgaryjournal.ca/index.php/news/2398-ring-road-extension-threatens-weaselhead-park		
2	hHp://www.transportaBon.alberta.ca/content/doctype257/producBon/unitpricelist.pdf		
3	hHp://conf.tac-atc.ca/english/annualconference/tac2011/docs/s2/azarnejad.pdf		
4	hHp://hotrails.net/2014/09/an-empirical-rough-order-of-magnitude-cost-funcBon-for-bridge-structures/		
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The	Viaduct	or	Hybrid	Design	OpQon	
	
The	Sco_sh	Environmental	ProtecBon	Agency	(SEPA)	highlights	that	floodplains	are	an	important	part	of	ecosystem	and	they	recommend	that	
viaducts	 (a	 road	 deck	 spanning	 between	 piers)	 should	 be	 used	 to	 cross	 floodplains	 rather	 than	 embankments	with	 short	 span	 bridges.	 This	
viaduct	or	“hybrid	opBon”	greatly	reduces	the	impact	on	the	floodplain,	but	can	have	cost	implicaBons	over	a	cut	and	fill	design	if	the	approach	
is	non	integrated.	If	this	can	be	designed	aestheBcally	so	that	it	blends	in	with	the	natural	surroundings	this	could	be	a	viable	opBon	because	it	
allows	free	movement	of	wildlife	and	it	facilitates	proper	conveyance	of	flood	waters.	 	This	design	should	also	comply	with	AEP’s	Flood	Hazard	
Policy.			
	
	

SEPA	recommend	that	viaducts	(a	road	deck	spanning	between	piers)	should	be	used	to	cross	floodplains	rather	than	road	embankments.	

Modern	Viaduct	–	Millau	Viaduct,	France	 Modern	Viaduct	–	Ebro	Viaduct,	Aragon,	Spain	 33	



Summary	and	RecommendaQons	
	
Alberta	TransportaBon	 in	conjuncBon	with	KGL	 (Contractor)	 is	building	a	cut	and	fill	bridge	across	 the	Southwest	Ring	Road’s	Elbow	River	
Crossing	 west	 of	 the	 Weaselhead	 Flats	 Natural	 Environment	 Park.	 	 The	 Elbow	 River	 is	 a	 naturally	 braided	 river	 with	 significant	 lateral	
migraBon.	 Stakeholders	 such	 as	 the	 City	 of	 Calgary,	 Alberta	WaterSMART,	 the	Weaselhead/Glenmore	 Park	 PreservaBon	 Society	 and	 the	
Lakeview	 Community	 AssociaBon	 have	 all	 expressed	 concerns	 with	 Alberta	 TransportaBon’s	 proposed	 cut	 and	 fill	 bridge	 design	 for	 the	
Southwest	Ring	Road’s	Elbow	River	crossing	and	the	planned	channel	realignment.	This	report	has	highlighted	these	concerns	which	include:	

•  The	design’s	adverse	impact	on	the	environment,	the	biodiversity	and	the	floodplain’s	ability	to	clean	water	and	recharge	the	aquifer.	

•  The	design	funnels	wildlife	that	are	used	to	a	1	km	wildlife	corridor	into	two	25	m	and	one	15	m	wildlife	crossings.	

•  Trying	to	stabilize	a	naturally	dynamic	river	via	a	channel	realignment	 is	 likely	to	result	 in	 long	term	maintenance	 issues	and	may	cause	
further	impacts	such	as	increased	erosion	upstream	or	downstream.		This	is	also	emphasized	the	Klohn	Crippen	Berger	report	to	the	City	of	
Calgary	 where	 they	 state,	 “the	 design	 philosophy	 should	 be	 to	 protect	 the	 infrastructure	 (i.e.	 road	 embankment,	 bridge	 piers	 and	
abutments,	and	stormwater	ponds)	to	an	appropriate	level,	rather	than	to	aHempt	to	control	the	river”.	

•  The	channel	realignment	as	proposed	by	Alberta	TransportaBon	will	 inevitably	create	an	abandoned	channel	and	an	oxbow	lake,	 i.e.	 its	
engineered	 for	 failure.	 This	 fact	 is	 reinforced	 in	 the	 TransportaBon	 AssociaBon	 of	 Canada’s	 Guide	 to	 Bridge	 Hydraulics	 (2004),	 the	
“expected	short	cut”.	

•  InterrupBon	 of	 the	 lateral	migraBon	 process	may	 interfere	 with	 the	 natural	 processes	 of	 erosion	 and	 deposiBon,	 therefore	 damaging	
habitats	and	it	may	also	lead	to	damage	to	or	loss	of	the	crossing	structure	itself.	

•  DisconnecBng	the	floodplain	from	the	river	can	also	lead	to	the	loss	of	floodplain	habitats.		

•  Floodplains	 in	 their	natural	 state	provide	numerous	economic	and	environmental	benefits	 including	 storing	and	conveying	floodwaters,	
improving	 water	 quality,	 facilitaBng	 groundwater	 recharge,	 and	 enhancing	 biodiversity.	 	 Floodplains	 also	 contain	 a	 wealth	 of	 natural	
resources	such	as	wetlands	and	wildlife.	

•  As	 the	 2013	flood	has	 demonstrated,	 poorly	 designed	 river	 crossings	 can	 constrict	 flood	flows,	 forcing	 flood	flows	 through	 a	 relaBvely	
narrow	opening	at	a	crossing	point.	This	can	 increase	bed	and	bank	erosion,	and	alter	sediment	deposiBon	damaging	river	habitats	and	
crossing	structures.	This	concern	with	bridge	site	scouring	and	erosion	is	also	raised	by	the	TransportaBon	AssociaBon	of	Canada	in	their	
2004	Guide	to	Bridge	Hydraulics	report.	

•  The	cut	and	fill	bridge	design	with	a	short	water	course	and	a	long	earth	berm	(road	embankment),	effecBvely	chokes	of	flood	waters	(loss	
of	flow	conveyance)	and	the	road	embankment	will	effecBvely	become	an	earth	dam	that	creates	an	upstream	lake	that	has	the	potenBal	
to	floods	parts	of	Discovery	Ridge.		

•  This	 concern	 is	 also	 noted	 in	 Alberta	 Environment	 and	 Parks	 (AEP)	 Flood	 Hazard	 IdenBficaBon	 Program	 standards,	 i.e.	 permanent	
structures	or	placement	of	fill	within	 the	floodway	are	acBviBes	 typically	not	considered	appropriate.	 	AEP	also	 limits	 the	water	course	
increase	to	0.3	m.	 34	



Summary	and	RecommendaQons	
	

•  The	U.S.	Federal	Emergency	Management	Agency	(FEMA)	in	the	US	goes	even	further,	Policy	20	states	that	no	development,	site	grading,	
structures	or	other	obstrucBons	are	allowed	within	the	floodway,	unless	extensive	modeling	proves	that	there	is	no	effect	to	the	500-year	
storm.	Such	modeling	is	called	a	“no-rise	cerBficaBon”	and	must	be	performed	to	the	U.S.	FEMA	standards	described	in	Policy	20.		

•  U.S.	FEMA	policy	21	states	that	“The	no-fill	line	is	established	halfway	between	the	100-year	floodway	and	the	100-year	floodplain	fringe”.			
•  During	a	flood	when	a	river	would	usually	spreads	over	its	banks	and	onto	the	floodplain,	the	bridge	forces	water	through	a	deeper,	

narrower	channel.	The	deeper	water	flowing	under	the	bridge	flows	faster,	causing	greater	erosion	of	the	channel	under	the	bridge,	that	
may	undermine	the	pilings	supporBng	the	bridge,	causing	it	to	fail.	

•  High	exit	water	flow	will	most	likely	have	an	adverse	impact	on	the	downstream	environment,	i.e.	the	downstream	environment	will	
experience	intense	scouring	and	the	channel	alignment	will	most	likely	be	altered	because	the	water	will	no	longer	follow	the	natural	
meander,	it	will	flow	directly	to	the	east.		

•  Alberta	TransportaBon	is	required	to	prepare	an	Environmental	ProtecBon	Plan	(EPP)	that	outlines	the	standard	measures	the	Department	
uses	to	prevent	or	miBgate	environmental	impacts	resulBng	from	construcBon	acBviBes.		This	has	not	been	provided	to	the	community	and	
environmental	stakeholders.		

•  The	Contractor	is	required	to	prepare	and	abide	by	an	Environmental	ConstrucBon	OperaBons	(ECO)	plan.		This	has	also	not	been	provided	
to	the	community	and	environmental	stakeholders.		

•  Once	a	water	body	meets	the	criteria	under	the	Water	Act,	then	AEP	shall	‘assess	the	water	body’s	value	to	society	and	the	aquaBc	
environment’.		Stakeholders	have	not	been	provided	with	this	value	assessment.		

•  Under	the	Water	Act,	AEP	must	provide	approval	for	any	parBal	or	complete	infilling	of	a	water	body;	any	acBvity	impacBng	or	has	the	
potenBal	to	impact	(cumulaBve	effects)	the	aquaBc	environment;	removal	or	destrucBon	of	vegetaBon,	aquaBc	plants	and	trees	within	the	
confines	of	bed	and	shores	of	a	water	body;	draining	of	a	water	body;	or	re-alignment	of	a	water	body.		Clear	cu_ng	of	this	area	has	
proceeded	and	neither	KGL	of	Alberta	TransportaBon	has	produced	a	permit	from	AEP.		Further	the	“public”	were	not	consulted.		

•  The	site	contains	the	following	migratory	birds	that	are	protected	under	the	Migratory	Birds	ConvenBon	Act	and	the	Species	At	Risk	Act	
(SARA):	the	Olive-sided	Flycatcher	and	the	Common	Nighthawk	(both	denoted	as	“threatened”	under	SARA)	and	Rusty	Blackbird	(SARA	
“special	concern”).		In	addiBon	to	protecBon	of	birds	and	eggs	(not	allowed	to	kill	of	destroy),	their	residences	(nests)	are	also	protected.	
This	then	raises	the	quesBon	about	what	happens	if	this	cut	and	fill	design	floods	out	their	“residences”	and	destroys	nests,	eggs	and	birds	
due	to	higher	than	normal	flood	waters	created	by	the	earth	dam.	

•  In	an	Alberta	TransportaBon	presentaBon	to	the	TransportaBon	AssociaBon	of	Canada’s	2015	conference	in	PEI	(Climate	Change	Session),	
many	of	the	aforemenBoned	geotechnical	and	climate	related	concerns	were	highlighted.	The	findings	in	this	presentaBon	do	not	appear	to	
support	a	cut	and	fill	bridge	design	in	a	floodplain	with	extensive	lateral	migraBon	of	the	river	channel.	

•  The	Alberta	Government	report	“Stepping	Back	from	the	Water	a	beneficial	management	pracBces	guide	for	new	development	near	water	
bodies	in	Alberta’s	seHled	region”	(2012)	sums	it	up	– WATER	ALWAYS	WINS.	
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RecommendaQons:	

•  As	per	Washington	State’s	Department	of	Fish	and	Wildlife’s	Water	Crossings	Guidelines,	bridges	should	account	for	lateral	channel	
movement	(meandering)	that	will	occur	in	their	design	life.	

•  The	preferred	approach	for	a	bridge	across	a	floodplain	is	to	span	the	enBre	width	of	the	geomorphically	acBve	floodplain	or,	the	acBve	
channel	migraBon	zone.		

•  Klohn	Crippen	Berger	have	stated	that	the	design	philosophy	should	be	to	protect	the	infrastructure	(i.e.	road	embankment,	bridge	piers	and	
abutments,	and	stormwater	ponds)	to	an	appropriate	level,	rather	than	to	aHempt	to	control	the	river.	

•  A	clear	span	bridge	is	usually	the	preferred	type	of	crossing	because	it	typically	causes	less	impact	to	watercourse	and	flood	plain	funcBons.	

•  Current	design	standards	and	pracBces	may	not	reflect	the	demands	imposed	by	repeated	extreme	weather	condiBons.	A	shim	from	
conBnually	repairing	highway	infrastructure	to	building	more	robust,	and	capital	intensive,	engineering	designs	may	be	required.	Design	
philosophies	that	are	based	on	historic	1:100	design	events	or	similar	antecedent	events	will	have	to	be	recalibrated	to	match	the	new	norm	
and	recalibraBon	will	have	to	be	done	frequently	to	keep	pace	with	the	increasing	frequency	of	extreme	events.	

•  Modern	bridge	building	is	much	more	than	concrete,	steel	and	money.	The	overall	socioeconomic	impact,	influence	on	people	migraBon,	
traffic,	use	of	primary	materials,	safety	of	construcBon	impact	on	the	environment,	energy,	risk	scenarios,	health,	and	climate	and	CO2	
emissions,	are	among	the	parameters	which	enter	into	the	decision	process	at	the	overall	holisBc	conceptual	level,	the	more	detailed	level	of	
selecBon	of	bridge	sites,	and	selecBon	of	bridge	types	as	well	as	construcBon	methods	and	selecBon	of	materials	and	products.		

•  It	is	a	basic	principle	of	good	pracBce	to	consider	a	range	of	opBons	to	address	any	river	engineering	problem	or	need	and	to	carry	out	an	
opBons	appraisal.	Without	considering	a	range	of	opBons	it	is	not	possible	to	determine	if	the	chosen	approach	represents	the	most	suitable	
opBon.		

•  Alberta	TransportaBon	should	incorporate	the	“best	pracBces”	from	the	Sco_sh	Environmental	ProtecBon	Agency	(SEPA),	,	the	AssociaBon	
of	State	Wetland	Managers	(ASWM),	Hauer	et	al	(June	2016),	Ostenfield	(2011),	and	other	innovaBve	ecofriendly	integrated	soluBons	into	
the	opBons	analysis.	Without	considering	a	range	of	opBons	it	is	not	possible	to	determine	if	the	chosen	approach	represents	the	most	
suitable	opBon.	

•  The	most	cost-effecBve	soluBon	is	the	one	that	minimizes	environmental	harm	or	maximizes	environmental	benefit	at	a	proporBonate	cost.		

•  Alberta	TransportaBon	should	use	an	integrated	framework	with	opBons	analysis	for	selecBon	of	the	bridge	design.	This	approach	should	
incorporate	the	best	pracBces	from	the	City	of	Calgary’s	Triple	BoHom	Line,	however,	this	economic,	environmental	and	social	evaluaBon	
model	should	also	include	engineering	as	an	aHribute.	The	integrated	mulB-disciplinary	approach	to	design	can	result	in	a	sustainable	bridge	
that	can	stand	the	test	of	Bme;		a	bridge	that	becomes	a	point	of	pride	for	the	ciBzens	of	Calgary	and	a	design	that	draws	people	to	the	river	
valley.	Further,	for	bridges	spanning	a	sensiBve	ecosystem,	then	the	environmental	aHribute	should	have	a	higher	weighBng	in	the	
evaluaBon	process.	 36	
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RecommendaQons:	

•  Bridges	should	harmonize	with	their	surroundings.	Developing	a	bridge	to	blend	with	its	surrounding	area	is	a	concept	that	all	designers	
should	consider	at	the	beginning	of	their	project.	We	believe	that	this	is	even	more	important	when	a	bridge	crosses	a	sensiBve	
environmental	area.	

•  The	design	approach	should	build	off	of	the	approach	used	by	the	City	of	Edmonton	to	build	the	Walterdale	Bridge	Replacement	bridge,	
i.e.	it	needs	to	stand	the	test	of	Bme;	it	should	be	a	point	of	pride	for	the	ciBzens	of	Calgary	and	a	design	that	draws	people	to	the	river	
valley.	

•  The	design	and	construcBon	process	should	minimize	any	adverse	impacts	on	the	ecosystem,	the	biodiversity	that	inhabits	this	system,	
the	floodplain,	and	water	supply	both	for	today	and	tomorrow,	i.e.	the	need	for	river	crossings	must	be	balanced	with	impacts	to	the	
environment	and	be	treated	with	the	utmost	environmental	sensiBvity.	

•  All	transportaBon	crossings	of	rivers	and	creeks	require	the	construcBon	of	culverts,	piers	and	bridges,	and	have	the	potenBal	to	affect	
riparian	areas	and	river	and	creek	habitats.	For	these	reasons,	the	need	for	river	and	creek	crossings	must	be	balanced	with	impacts	to	the	
environment	and	be	treated	with	the	utmost	environmental	sensiBvity.	

•  The	design	should	be	forward	looking	and	endeavor	to	incorporate	a	pla}orm	for	rapid	transit	(LRT)	and	mulB-user	pathways.	

•  Alberta	TransportaBon		should	be	invesBng	as	much	in	the	Elbow	River	Bridge,	as	they	have	in	the	Bow	River	Bridge	and/or	other	bridges	
and	interchanges	in	this	Province,	as	right	now	the	design	appears	to	be	totally	driven	by	the	least	expensive	upfront	cost,	as	opposed	to	
incorporaBng	the	environment,	social	costs	and	damages	.	

•  There	is	sQll	Qme	to	get	this	right.		Further,	working	in	consultaQon	with	all	stakeholders	will	ensure	that	this	project	is	not	only	built	
right,	the	right	way,	the	first	Qme,	and	with	respect	for	the	respect	for	the	environment	and	the	biodiversity,	but	that	it	comes	in	on	
schedule	and	on	budget.	
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Southwest	Ring	Road	Elbow	River	Study	Area	
	
The	study	area	contains	bridges	28,	29	and	30	and	tunnel	31.	
	
The	bridge(s)	design	is	cut	and	fill	with	a	maximum	upper	deck	
width	of	157	m	across	a	1000	m	flood	plain.		Bridge	deck	height	
appears	to	be	11	m	on	the	north	side	and	9	m	on	the	south	side	
of	the	river.	
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Tunnel	LocaQon	31	–	This	plan	view		and	cross	secBonal	conceptual	diagram	for	Tunnel	31		illustrates	that	the	actual	roadway	is	not	3	bridges,	its	5	bridges	
in	the	ulBmate	design.		Moreover,	the	diagram	also	shows	that	the	width	of	tunnel	area	(under	the	fill	from	a	cut	and	fill	bridge	design)	is	greater	than	150	
m	and	more	likely	around	170	m	wide.		Given	that	the	flood	plain	is	1000	m	wide	at	the	bridge	crossing,	this	means	that	Alberta	TransportaBon	has	designed	
a	road	embankment	(earth	dam)	that	is	11	–	9	m	high	(from	the	bridge	28,	29	and	30	drawings),	843	m	long	(1000	–	157	m	bridge	deck)	and	150	–	170	m	
wide.		This	road	embankment	(earth	dam)	will	create	flooding	upstream	and	cause	erosion	down	stream.		Further	it	will	choke	off	the	normal	downstream	
floodplain	flooding	which	brings	nutrients	to	the	protected	Weaselhead	Natural	Environment	Park.	Note:	even	three	separate	earth-walls	for	the	stage	1	
design	(a	30	m	separate	earth-	wall	for	each	bridge),	will	result	in	a	road	embankment/earth	dam	that	is	s4ll	9	–	11	m	high	(maximum	height).		

UlBmate	
design	has	
5	bridge	
spans.	

Horizontal	scale	isn’t	noted,	but	this	looks	to	
be	170	m	across	and	at	least	150	m	wide	
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Bridges	28,	29	and	30	-	The	schemaBcs	for	bridges	28,	29	and	30	demonstrate	that	from	the	ground	level	to	the	road	bed	is	9	–	11	m	high.		This	means	that	
across	the	1000	m	wide	flood	plain,	there	is	an	earth	dam	that	is	9	–	11	m	high	if	the	valley	boHom	is	relaBvely	flat.	The	bridge	appears	to	be	designed	for	
a	high	water	level	elevaBon	(HWL	EL)	of	around	4	m.	

11	m		 9	m		
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