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•  “Do	unto	others	as	you	would	have	them	do	unto	you”		or	“Whatever	is	

hurJul	to	you,	do	not	do	to	any	other	person”.		

•  The	River	Always	Wins	

•  “Good	engineering	works	with	nature,	not	against	it”,	Prof.	Abolhassan	
Astaneh-Asl	,	forensic	engineering	expert,	UC	Berkeley		

•  Where	is	the	op>ons	analysis	that	evaluated	different	designs	using	the	
triple	bo@om	line	criteria	of	environment,	economic	and	social?			

•  What	is	the	value	of	Calgary’s	most	biodiverse	river	valley?	
	
	
	

Presenta>on	Takeaways	



“An	encroachment	is	any	floodplain	development	that	could	obstruct	
flood	flows,	such	as	fill,	a	bridge,	or	a	building”1	
	
1	The	Associa:on	of	State	Floodplain	Managers	(ASFPM),	the	Floodplain	Fact	Sheet	#12		

What	is	an	Encroachment	in	a	Floodplain?	



The	Flood	Hazard	Area	



What	happens	when	we	get	it	wrong?		Canada’s	worst	natural	
disaster,	$6	billion	plus…	



Alberta	Government	Bill	27	–	Flood	Recovery	and	Reconstruc>on	Act1			

1	hFp://www.assembly.ab.ca/ISYS/LADDAR_files/docs/bills/bill/legislature_28/session_1/20120523_bill-027.pdf			

On	December	11th	2013	Bill	27	received	Royal	Assent	and	came	into	force.		This	bill	amends	statutes	in	the	Emergency	
Management	Act	and	the	Municipal	Government	Ac	(MGA)t.		This	Bill	was	ini:ated	and	passed	because	of	the	June	
2013	flood	and	the	$6	billion	in	damages.		
	
Changes	to	the	MGA	include:	
	
The	following	is	added	a^er	sec:on	693:	
	
693.1	-	Development	in	floodways	
	
(1)	The	Lieutenant	Governor	in	Council	may	make	regula:ons	
	
a)  controlling,	regula>ng	or	prohibi>ng	any	use	or	development	of	land	that	is	located	in	a	floodway	within	a	

municipal	authority,	including,	without	limita>on,	regula>ons	specifying	the	types	of	developments	that	are	
authorized	in	a	floodway;	

b)  exemp:ng	a	municipal	authority	or	class	of	municipal	authori:es	from	the	applica:on	of	all	or	part	of	this	sec:on	or	
the	regula:ons	made	under	this	subsec:on,	or	both;	

c)  modifying	or	suspending	the	applica:on	or	opera:on	of	any	provision	of	this	Act	for	the	purposes	of	giving	effect	to	
this	sec:on;	

d)  defining,	or	respec:ng	the	meaning	of,	“floodway”	for	the	purposes	of	this	sec:on	and	the	regula:ons	made	under	
this	subsec:on.	

	
(2)	Unless	the	contrary	is	expressed	in	regula:ons	made	under	subsec:on	(1),	those	regula:ons	
	
a)  operate	despite	any	statutory	plan,	land	use	bylaw	or	other	regula:ons	under	this	Part,	and	
b)  are	binding	on	any	subdivision	authority,	development	authority	and	subdivision	and	development	appeal	board	and	

the	Municipal	Government	Board.	
	
(3)	Development	in	floodways.	



Alberta	Government	Bill	27	–	Flood	Recovery	and	Reconstruc>on	Act			
The	Municipal	Affairs	website1	provides	addi:onal	details	regarding	Bill	27	and	the	Regula:ons	that	will	soon	be	
enacted.	
	

Ques:on	-	What	are	the	changes	to	the	Municipal	Government	Act	(MGA)	enacted	by	Bill	27:	Flood	Recovery	and	
Reconstruc:on	Act	that	will	be	addressed	in	the	proposed	Floodway	Development	Regula:on?	
	

Answer	
	

•  Regula:on	making	powers	to	allow	for	the	crea:on	of	a	Floodway	Development	Regula:on	which	will	control,	
regulate	or	prohibit	use	or	development	of	land	that	is	located	in	a	floodway	and	define	authorized	uses	in	a	
floodway.	

•  An	exemp:on	provision	for	floodway	development	that	will	account	for	the	special	circumstances	of	municipali:es	
with	significant	development	already	in	a	floodway	such	as	Fort	McMurray	and	Drumheller.	

	

Ques:on	-	What	is	a	floodway?	
	

Answer	
	

•  A	floodway	is	iden:fied	through	a	flood	hazard	iden:fica:on	study	in	accordance	with	the	Flood	Hazard	Iden:fica:on	
Program	Guideline	published	by	the	Department	of	Environment	and	Sustainable	Resource	Development	(ESRD)	

•  The	Flood	Hazard	Iden:fica:on	Program	Guideline	iden:fies	flood	hazard	as	the	area	within	which	flooding	will	most	
likely	occur	during	a	flood.	

	

Ques:on	-	Why	does	the	government	want	to	restrict	future	development	in	floodways?	
	

Answer	
	

•  The	floodway	is	that	por:on	of	land	in	a	flood	hazard	area	where	flows	are	deepest,	fastest	and	most	destruc:ve.	The	
floodway	typically	includes	the	main	channel	of	the	river	and	a	por:on	of	the	adjacent	overbank	area.	

•  Floodways	represent	an	ongoing	risk	to	people	who	wish	to	build	there.	
•  Restric:ng	and	regula:ng	development	in	floodways	will	help	limit	property	damage	and	risks	to	public	safety	posed	
by	future	floods.	

	
	
							
	
	

1	hFp://www.municipalaffairs.alberta.ca/1934		



The	City	of	Calgary	Amended	Land	Use	Bylaw	



Is	Bill	27	Reasonable?	

•  Yes	-	The	Federal	Emergency	Management	Agency	(FEMA1),	primarily	through	the	Na:onal	Flood	
Insurance	Program	(NFIP),	works	with	communi:es	to	determine	floodplain	areas	threatened	by	
flood	damages	and	sets	appropriate	insurance	rates	for	property	owners	within	those	areas.		

•  Both	FEMA	and	the	NFIP	have	policies	in	place	that	“restrict	encroachment	in	a	floodplain”	

•  Development	must	not	increase	the	flood	hazard	on	other	proper:es	

•  The	objec:ve	of	this	requirement	and	the	floodplain	management	ordinance	to	ensure	that	the	
floodway	is	reserved	to	do	its	natural	job:	carrying	floodwater		

•  The	preferred	approach	is	to	avoid	all	development	there	

•  The	developer	has	to	provide	an	encroachment	cer:fica:on.	This	is	o^en	called	a	“no-rise”	
cer:fica:on	because	it	cer:fies	that	the	development	project	will	not	affect	flood	heights.	

•  No	development	in	the	floodway	is	also	endorsed	by	the	Associa:on	of	State	Floodplain	Managers,	
16,000	members	worldwide.	

	
	
	
							
	
	

1	hFps://www.fema.gov/encroachments		



Allowable	increase	in	flood	eleva>on	

What	is	this	
limit	of	the	
surcharge?	



One	Last	concept	-	Backwater	Rise	

FEMA	and	the	NFIP	in	the	U.S.	used	to	allow	a	surcharge	of	backwater	rise	of	1	^.		However,	the	
cumula:ve	impact	of	a	series	of	1	^.	allowables	in	the	same	floodplain	resulted	in	an	increase	in	
the	flood	area	and	cost.		Consequently,	all	structures	now	require	a	“Zero	Rise	Cer:ficate”	



Plan	View	of	the	Elbow	River	Bridge	Crossing	
	

1	km	wide	
floodplain	

Rela:vely	small	bridge	
opening	across	1	km	
floodplain	

SWCRR	

Weaselhead	Flats	Natural	
Environment	Park	

River	Channel	
Realignment	



How	many	people	think	that	this	is	what	is	being	built	across	the	Elbow?	
	



Cut	&	Fill	“Dam”	–	What	is	being	built		

Calgary’s	most	biodiverse	river	valley			
Death	by	200,000	truck	loads	of	dirt	



Cut	&	Fill	“Dam”	–	What	is	being	built		



Pre-clearance	 Today	

Today	 Today	



Aerial	shot	of	the	earthen	berm	bridge	–	June	3,	2017	

From	the	WGPPS	Website,	author	John	Mader	



Cut	&	Fill	“Dam”	–	What	is	being	built		

•  Forces	river	through	a	narrow	opening	
•  Blocks	the	free	movement	of	wildlife	in	the	valley	
•  Harmful	to	biodiversity	
•  Public	safety	concerns	
•  Failure	of	the	storm	ponds	puts	our	drinking	water	at	risk	
•  The	“dam”	increases	risk	of	upstream	flooding	(Discovery	Ridge)	
•  “Dam”	failure	destroys	the	Weaselhead	Natural	Park	
•  Increased	velocity	through	the	bridge	deck	harms	the	Weaselhead	



Floodplains	are	an	important	ecological	part	of	the	river	system		

The	Scorsh	Environmental	Protec:on	Agency	(SEPA)1,	
the	Associa:on	of	State	Wetland	Managers2	(ASWM)	and	
Hauer	et	al	(June	2016)3	highlight	the	importance	of	
floodplains.	Their	findings	include:	
	
•  Floodplains	 are	 an	 important	 part	 of	 the	 river	 system;	
they	 provide	 storage	 for	 water	 during	 high	 flows	 and,	
under	 natural	 condi:ons,	 can	 act	 as	 storage	 areas	 for	
sediment	 and	 nutrients.	 They	 also	 provide	 important	
food	 sources	 and	 nursery	 areas	 for	 fish	 and	 other	
aqua:c	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,	
facilita:ng	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	 Solu:ons	 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	o^en	referred	to	as	environmental	benefits).	
1	hFps://www.sepa.org.uk/media/151036/wat-sg-25.pdf		
2	hFp://www.aswm.org/watersheds/natural-floodplain-func:on-alliance/9435-informa:on-for-the-media-on-the-importance-of-natural-floodplains	
3	hFp://advances.sciencemag.org/content/2/6/e1600026.full			



Floodplains	are	an	important	ecological	part	of	the	river	system		

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

		
•  Floods	are	costly.	 	 It's	been	es:mated	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	communi:es	than	all	other	natural	disasters	
combined.	 	These	costs	are	largely	the	result	of	unwise	development	in	flood	hazard	areas	and	the	
loss	of	floodplain	func:ons	that	naturally	reduce	flood	damage	

•  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	
constric:ng	 rivers	 and	preven:ng	floodplains	 from	flooding.	 	 Floodplains	 provide	 room	 for	 rivers,	
one	acre	of	floodplain	can	store	1.5	million	gallons	of	flood	water.	

•  This	earthen	berm	bridge	occupies	close	to	175	acres,	which	means	that	this	facility	will	prevent	the	
storage	of	almost	1	million	cubic	metres	of	water	(400	Olympic	size	swimming	pools)	.			



DFO’s	take	on	Floodplains	

•  When	a	river	is	separated	from	it’s	floodplain	and	held	to	a	permanent	course	by	
dykes,	considerable	loss	of	salmonid	habitat	will	eventually	result.	

•  We	can	not	maintain	natural	flooding	paFerns	or	regain	may	of	the	historic	
floodplain	fish	habitats,	once	floodplains	have	been	urbanized.	

•  We	can	only	protect	the	remaining	cri:cal	habitats	from	development.	

•  On	an	undeveloped	floodplain,	considera:on	must	be	given	to	limi:ng	ac:vi:es	to	
those	that	are	consistent	with	maintaining	the	natural	systems.	

•  It	is	important	that	we	maintain	the	natural	hydrograph,	permit	the	flooding	of	
floodplains,	support	the	natural	avulsion	of	a	river	channel	and	protect	wetlands.	

•  From	AMEC’s	EA,	“Salmonid	redds	(i.e.,	nests)	were	iden:fied	during	the	2006	survey,	
likely	constructed	by	rainbow	trout,	downstream	towards	the	Glenmore	Reservoir”		
and		“Poten:al	spawning	habitat	for	salmonid,	mountain	whitefish	and	sucker	
species	was	also	iden:fied	during	the	2006	survey,	as	well	as	during	the	2014	
survey”.	

	
	

hFp://www.dfo-mpo.gc.ca/csas-sccs/publica:ons/resdocs-docrech/2002/2002_007-eng.htm		



SEPA1	 in	 their	 2010	 “best	
prac:ces	 report”	 also	 provided	
the	 following	 insights	 regarding	
lateral	migra:on	of	rivers:	
	
•  Many	 rivers	 move	 naturally	
across	their	floodplain	through	
the	 process	 of	 erosion	 and	
deposi:on.	 This	 process	 is	
called	 lateral	 migra:on.	 The	
area	 within	 which	 a	 river	
channel	is	likely	to	move	over	a	
period	of	:me	is	referred	to	as	
the	 channel	 migra:on	 zone.	
This	movement	or	migra:on	

Lateral	Migra>on	of	Rivers	Across	Floodplains	

creates	new	habitats	and	re-works	older	habitats	providing	different	habitat	types	and	ages,	important	
for	maintaining	a	diverse	range	of	plants	and	animals	

	

•  If	a	structure	is	located	poorly,	it	may	prevent	lateral	movement	of	the	river.	This	may	interrupt	the	
natural	processes	of	erosion	and	deposi:on,	and	flow	flow	conveyance,	therefore	damaging	habitats,	
aquifer	recharge	and	water	quality	processes	

•  Disconnec:ng	the	floodplain	from	the	river	can	also	lead	to	the	loss	of	floodplain	habitats.	Crossings	
can	constrict	flood	flows,	forcing	flood	flows	through	a	rela:vely	narrow	opening	at	a	crossing	point.	
This	can	increase	bed	and	bank	erosion,	and	alter	sediment	deposi:on	damaging	river	habitats	and	
crossing	structures		



	
•  Lateral	migra:on,	may	also	lead	to	damage	to	or	loss	of	
the	crossing	structure	itself.	This	can	result	in	the	need	
for	further	engineering	works	to	stabilize	the	structure	
or	stabilize	the	river,	increasing	costs.		

•  Trying	 to	 stabilize	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”	 1	 publica:on	 also	
states,	 “Bridges	 should	 account	 for	 lateral	 channel	
movement	(meandering)	that	will	occur	 in	their	design	
life”.	

Lateral	Migra>on	of	Rivers	Across	Floodplains	

1	hFp://wdfw.wa.gov/publica:ons/01501/wdfw01501.pdf		

“The	 engineer	 who	 alters	 natural	 equilibrium	 rela>ons	 by	 diversion	 or	 damming	 or	 channel	
improvement	measures	will	ogen	find	that	he	has	the	bull	by	the	tail	and	is	unable	to	let	go	.	.	.	as	
he	con>nues	to	correct	or	suppress	undesirable	phases	of	the	chain	reac>on	of	the	stream	to	the	
ini>al	 'stress'	he	will	necessarily	place	increasing	emphasis	on	study	of	the	gene>c	aspects	of	the	
equilibrium	in	order	that	he	may	work	with	rivers,	rather	than	merely	on	them”	
			
J.	Hoover	Mackin	(1937)	

Elbow	Falls	
Post	June	2013	Flood	

Abandoned	



North	Ghost	Dam	–	Adverse	impact	of	a	barrier	in	the	floodway	

•  As	the	North	Ghost	Dam	structure	has	shown,	the	effects	of	backwater	from	a	barrier	in	
the	floodway	will	reduce	the	transport	capacity	of	the	river,	increase	the	propensity	for	
deposi:on	of	sediment	and	promote	aggrada:on.		

•  With	the	sediment	infill,	the	standing	backwater	has	now	moved	300	m	down	reservoir.	
•  The	earthen	berm	barrier	in	the	Elbow	River	will	have	a	similar	impact,	which	over	:me	

will	cause	backwater	to	rise	higher	and	higher.		



North	Ghost	Dam	–	Adverse	impact	of	a	barrier	in	the	floodway	



2D	Hydraulics	Modeling		

1083.13	m	



2D	Hydraulics	Modeling		

1085.57	m	
-1083.13	m	
								2.44	m	

The	backwater	rise	
than	the	0.3	m	
allowable.	
	
Do	other	designs	
reduce	the	
backwater	rise?	



Discovery	Ridge	June	2013	



Discovery	Ridge		and	Griffith	Woods	June	2013	



Elbow	park	June	2013	



Elbow	River	Valley	June	2013	



	

•  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	
Transporta:on	 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	 geoscien:sts	 and	 river	 morphology	
specialists,	 we	 are	 not	 sure	 why	 Alberta	
Transporta:on	 is	 inves:ng	 tax	 dollars	 in	 a	
realignment	 that	 will	 fail.	 	 If	 they	 are	 to	
realign	 the	 channel,	 then	 the	 best	 prac:ce	
would	 be	 to	 dredge	 the	 inevitable	 	 “short	
cut”	 and	 widen	 and	 deepen	 this	 new	
channel,	 which	 will	 slow	 down	 the	 water	
velocity.		

	

A	-	Lateral	Migra:on	of	a	
river	channel2	

1	hFp://www.uhcacalgary.org/www/downloads/developments/CalgaryDocs/calgary-transporta:on-plan.pdf		
2	hFps://www.researchgate.net/figure/253368907_fig8_Figure-3-Illustra:on-plan-view-of-lateral-channel-migra:on-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	

Channel	Realignment	and	Avulsion	–	The	River	Always	Wins	



Choking	of	the	River	Valley	is	counter	to	the	
spirit	and	intent	of	the	Durban	Commitment	

•  In	 late	 2016	 The	 City	 of	 Calgary	 signed	 the	 Durban	
Commitment	that	protects	biodiversity.		

•  By	signing	this	commitment,	The	City	acknowledges	
“accountability	and	responsibility	 for	 the	health	and	
wellbeing	 of	 our	 communi:es	 through	 protec:ng,	
sustainably	 u:lizing	 and	managing	 biodiversity	 and	
recognizing	 its	 role	 as	 the	 founda:on	 of	 our	
existence”.		

•  In	 March	 2015,	 Council	 approved	 Our	 BiodiverCity	
Calgary’s	 10-year	 biodiversity	 strategic	 plan	 and	
accompanying	Biodiversity	Policy.		

•  The	 plan	 is	 based	 on	 principles	 for	 the	 protec:on,	
development	and	management	of	Calgary	parks	and	
ecosystems	in	support	of	biodiversity.	

			

Calgary’s	most	biodiverse	river	valley	is	being	filled	in	

The	earthen	berm	bridge	chokes	off	a	valley	and	constricts	not	only	the	free	movement	of	water,	but	
the	free	movement	of	biodiversity	in	this	valley,	which	is	counter	to	the	Durban	Commitment;		



•  Calgary’s	 10-year	 biodiversity	 strategic	 plan	 refers	 to	 the	 Elbow	
River	valley	as	being	the	most	species-rich	natural	area	in	Calgary	

•  AMEC’s	Environmental	Assessment	 report,	 list	77	species	at	 risk	
in	this	area	including,	13	are	listed	federally	by	the	CommiFee	on	
the	Status	of	Endangered	Wildlife	 in	Canada	 (COSEWIC)	and	are	
scheduled	species	under	the	Species	at	Risk	Act	(SARA),	including:	

			

Species	At	Risk	–	Once	they	are	gone,	they	are	gone	



AEP’s	Flood	Hazard	Map	for	the	Elbow	River	Valley	

hFp://maps.srd.alberta.ca/FloodHazard/		

Proposed	Cut	&	Fill	Bridge	
Bridge	deck	=	157	m,	Watercourse	=	24m,	Earth	dam/road	embankment	=	843	m.	
Given	that	this	en:re	floodway	flooded	with	up	to	4	m	of	water	in	June	2013	without	this	cut	&	
fill	bridge	constric:on,	how	high	will	flood	waters	rise	with	a	constric:on	that	prevents	proper	
flood	flow	conveyance?	

A	cut	and	fill	bridge	in	an	iden:fied	flood	hazard	area	constricts	flood	flow	conveyance	resul:ng	in	higher	water	eleva:ons	upstream	and	
higher	discharge	veloci:es	downstream.		This	design	is	counter	all	that	is	discussed	on	the	previous	slides.	

Will	the	GoA	guarantee	that	this	cut	&	fill	
bridge	won’t	have	any	adverse	impacts	on	
the	community	of	Discovery	Ridge	(2.5	km	
upstream)	



The	placement	of	stormwater	ponds	in	a	mapped	
flood	hazard	is	an	engineering	no-no.	Why?		The	
stormwater	ponds	will	collect	the	storm	water	
runoff	from	the	ring	road	and	this	water	will	include	
petroleum	products,	heavy	metals,	salts,	etc.	
(collec:vely	"deleterious	substances").		The	
Fisheries	Act	defines	deleterious	substance	as:			
		
a)	any	substance	that,	if	added	to	any	water,	would	
degrade	or	alter	or	form	part	of	a	process	of	
degrada:on	or	altera:on	of	the	quality	of	that	water	
so	that	it	is	rendered	or	is	likely	to	be	rendered	
deleterious	to	fish	or	fish	habitat	or	to	the	use	by	
man	of	fish	that	frequent	that	water,	or		
		

The	Elbow	River	Bridge	and	River	Realignment	as	per	KGL	

SWCRR	

Elbow	River	
Bridge	

River	
Channel	
Realignment	

b)	any	water	that	contains	a	substance	in	such	quan:ty	or	concentra:on,	or	that	has	been	so	treated	
processed	or	changed,	by	heat	or	other	means,	from	a	natural	state	that	it	would,	if	added	to	any	
other	water,	degrade	or	alter	or	form	part	of	a	process	of	degrada:on	or	altera:on	of	the	quality	of	
that	water	so	that	it	is	rendered	or	is	likely	to	be	rendered	deleterious	to	fish.	
	
Deleterious	substances	can	do	"serious	harm	to	fish	and	fish	habitat"	and	this	is	illegal	under	the	
Fisheries	Act.				
	

Stormwater	ponds	in	the	Flood	Hazard	Zone	



•  The	City	of	Calgary	in	their	January	5th	2015	report	to	the	Deputy	Minister	of	Transporta:on	also	
note	concerns	with	the	designs	adverse	impact	on	drinking	water	quality.		In	this	report	they	state,	
“There	are	several	means	by	which	the	ring	road	may	cause	water	quality	issues	for	the	City:	

		
•  Channel	realignment	and	channel	constric:on	may	result	in	increased	localized	veloci:es.		

This	will	cause	accelerated	channel	erosion	that	leads	to	increased	sediment	mobiliza:on.	
•  Vehicle	collisions,	hazardous	material	spills	and	use	of	salt	and	use	of	gravel	on	the	ring	road	

may	introduce	harmful	chemicals	into	the	Elbow	River.	
•  Poten:al	for	pollutant	risk	to	na:ve	habitat	through	sedimenta:on,	chemical	or	noise	

pollu:on	associated	with	the	freeway	and	associated	stormwater	systems	immediately	
upstream.	

•  Hydrocarbons	and	heavy	metals	from	road	runoff	will	be	introduced	into	the	Elbow	River.	

•  The	City	of	Airdrie	has	also	published	guidelines	for	the	placement	of	stormwater	facili:es	in	a	
floodplain.			“Stormwater	management	storage	facili:es	may	be	located	within	the	flood	fringe”		-	
NOT	THE	FLOODWAY.	

•  The	Room	for	the	River	Pilot	in	the	Bow	River	Basin,	Advice	to	the	Government	of	Alberta	With	
Addendum	(February	27,	2015)	makes	the	following	recommenda:on	“minimize	stormwater	
infrastructure	(i.e.,	ponds)	in	the	floodplain”.		

•  The	friends	of	the	Rouge	River	online	report	en:tled,	“Correc:ng	Stormwater	Mistakes”,	also	
states,	“Stormwater	ponds	should	not	be	located	within	stream	flood	plains,	valleys	and	
environmentally	sensi:ve	areas”.		

Stormwater	ponds	in	the	Flood	Hazard	Zone	



	
.			
	

	

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.	

CoFonwoods	Campgrounds	Bridge,	$3.5	million	to	repair		

Note:	 In	 Schedule	 18,	 Sec:on	 200.2.3.7.3	 of	 Alberta	
Transporta:on’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	1240	m3/sec	
(Golder	&	Associates).	However,	 the	new	Canadian	Bridge	
Design	Code	S6-14	 requires	building	 to	a	minimum	of	 the	
1:200	year	return	period	

Abandoned	

The	River	Always	Wins	



Appendix	B	of	the	Calgary	Transporta:on	Plan1,	“Principles	and	design	considera:ons	for	
river	crossings”	also	states:	

•  All	 transporta:on	 crossings	of	 rivers	 and	 creeks	 require	 the	 construc:on	of	 culverts,	
piers	and	bridges,	and	have	the	poten:al	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	
sensi:vity.	

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

•  A	balanced	triple	boFom	line	framework	should	be	used	to	assess	the	social,	economic	
and	 environmental	 implica:ons	 of	 the	 crossing	 and	 the	 corridor	 it	 serves	 and	 all	
alterna:ves,	including	the	op:on	of	doing	nothing.	

Principles	and	design	considera>ons	for	river	crossings		

1	hFp://www.uhcacalgary.org/www/downloads/developments/CalgaryDocs/calgary-transporta:on-plan.pdf		



•  Klohn	Crippen	Berger	reiterates	this	point	in	their	November	2015	report	to	The	City	of	Calgary.		In	
this	report	they	state,	"Channel	mobility	in	this	reach	of	the	Elbow	River	is	naturally	high.		
AUemp:ng	to	control	that	mobility	would	be	difficult	and	have	morphological	consequences	
upstream	and	downstream.		Therefore	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	aUempt	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	alterna:ves	to	op:mize	room	for	the	river	considera:ons	at	this	loca:on”.		

•  The	City	of	Calgary	Transporta:on	Plan	(2009),	also	states	“A	clear	span	bridge	is	usually	the	
preferred	type	of	crossing	because	it	typically	causes	less	impact	to	watercourse	and	flood	plain	
func:ons”.			

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

•  The	Scorsh	Environmental	Protec:on	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			

The	earthen	berm	bridge	does	not	comply	with	best	prac>ce	



•  Washington	State’s	Department	of	Fish	and	Wildlife,	in	their	“Water	Crossings	Guidelines”	states:	

•  Bridges	should	account	for	lateral	channel	movement	(meandering)	that	will	occur	in	their	
design	life.		

•  Prevent	excessive	backwater	rise	during	floods	that	might	lead	to	scour	of	the	streambed	
within	the	waterway	or	deposi:on	of	sediment	upstream	which	may	increase	lateral	shi^ing	
of	the	river	channel	and	therefore	require	future	bank	armoring.		

•  The	preferred	approach	is	to	span	the	en:re	width	of	the	geomorphically	ac:ve	floodplain	or,	
as	it	is	omen	referred,	the	ac:ve	channel	migra:on	zone.		

•  The	design	also	violates	the	basic	principles	in	the	following	Alberta	Government	publica:ons:	

The	earthen	berm	bridge	does	not	comply	with	best	prac>ce	



A	Clear	Span	Bridge	–	What	should	be	built		



The	Viaduct	Design	Op>on	
	
The	 Scorsh	Environmental	 Protec:on	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.		
	

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	



Clear	Span	Bridge	-	What	should	be	built	

•  River	free	to	meander		
•  Free	movement	of	wildlife	throughout	the	valley	
•  Supports	biodiversity	
•  Improved	public	safety		
•  Naturally	filters	our	drinking	water	
•  Does	not	act	as	dam,	minimizes	risk	of	upstream	
flooding	

•  Minimizes	harm	to	the	Weaselhead	Natural	Park	

“Good	engineering	works	with	nature,	not	
against	it”,	Prof.	Abolhassan	Astaneh-Asl	,	
forensic	engineering	expert,	UC	Berkeley		
	



	
•  “Do	unto	others	as	you	would	have	them	do	unto	you”		or	“Whatever	is	

hurJul	to	you,	do	not	do	to	any	other	person”.		

•  The	River	Always	Wins	

•  “Good	engineering	works	with	nature,	not	against	it”,	Prof.	Abolhassan	
Astaneh-Asl	,	forensic	engineering	expert,	UC	Berkeley		

•  Where	is	the	op>ons	analysis	that	evaluated	different	designs	using	the	
triple	bo@om	line	criteria	of	environment,	economic	and	social?			

•  What	is	the	value	of	Calgary’s	most	biodiverse	river	valley?	
	
	
	

Presenta>on	Takeaways	



For	a	copy	of	this	presenta>on	please	contact	Jeff	Brookman	
	

jbrookman@envidityinc.com		
	
	
	
If	you	are	concerned	and	want	the	Alberta	Government	to	“Build	a	Be@er	Bridge”	
	
•  Premier	Rachel	Notley,	premier@gov.ab.ca		

•  Brian	Mason,	Minister	of	Transporta>on,	Transporta>on.Minister@gov.ab.ca		

•  Sharron	Phillips,	Minister	of	Environment	&	Parks,	aep.minister@gov.ab.ca		

Thank	You	


