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First,	  thanks	  to	  these	  CORE	  people…	   For….	  

Sarina	  Loots,	  Cindy	  McCallum,	  Rob	  Ronconi	   Monitoring	  program	  
management	  

Elizabeth	  Beck,	  Ffion	  Cassidy,	  Sarina	  Loots	  	   M.Sc.	  Students	  and	  	  
RAPP	  research	  leadership	  

Jeff	  Ball,	  Trish	  Fontaine,	  Aditya	  Gangadharan,	  Patrick	  Gilhooly,	  
Tom	  Habib,	  Julia	  Jackson	  

Data	  management	  and	  
analysis	  

Audubon,	  CBC,	  Edmonton	  Journal,	  Peter	  Essick,	  Dave	  Fairless,	  
Globe	  and	  Mail,	  Greenpeace,	  Huffington	  Post,	  Pembina	  Ins(tute,	  
NY	  Times,	  Northern	  Journal,	  Todd	  Powell,	  RAPP	  team,	  Science	  
Contours,	  USFW	  Service,	  Wikipeidia	  Commons	  
	  

Photos	  

Oil	  Sands	  tailings	  ponds	  are…	  

…a	  challenge	  that	  belongs	  to	  all	  of	  us.	  

When	  and	  why	  did	  tailings	  ponds	  and	  birds	  
become	  such	  a	  big	  deal?	  

1960	   2010	  2000	  1990	  1980	  1970	  

Boag,	  DA	  and	  Lewin,	  V	  (1980)	  
Effec(veness	  of	  three	  
waterfowl	  deterrents	  on	  
natural	  and	  polluted	  ponds.	  	  
J	  Widlife	  Manag	  44:	  145-‐-‐-‐154.	  

Dead	  ducks	  debacle	  

Ronconi	  RA,	  St.	  Clair	  CC	  (2006)	  
Efficacy	  of	  a	  radar-‐ac(vated	  
on-‐demand	  system	  for	  
deterring	  waterfowl	  from	  oil	  
sands	  tailings	  ponds.	  	  
J	  Appl	  Ecol	  43:	  111–119.	  
	  

Outline	  for	  Today	  

Context	  
• The	  crea(on	  of	  a	  
‘focusing	  event’	  

• Geographical,	  
natural	  and	  
cultural	  history	  

• The	  court-‐orders	  
and	  their	  
evolu(on	  

Standardized	  
monitoring	  
plan	  
• Protocols	  
• Results	  
• 2011-‐2013	  

Research	  
Projects	  
• Automated	  
monitoring	  

• Toxicology	  
• Deterrence	  
• Analysis	  of	  a	  
landing	  event	  

Tying	  it	  
together	  
• Where	  are	  we	  
now?	  

• Where	  should	  we	  
go?	  

• How	  should	  we	  
get	  there?	  

April	  28,	  2008:	  	  
1600	  birds	  die	  at	  
an	  oil	  sands	  	  
tailings	  pond	  

2008	   2013	  2012	  2011	  2010	  2009	  
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Mar	  1	  –	  28	  April	  2010:	  
A	  9-‐week	  trial	  

2008	   2013	  2012	  2011	  2010	  2009	  

June	  25,	  2010:	  	  
Convic(on	  on	  both	  
counts	  

2008	   2013	  2012	  2011	  2010	  2009	  

2008	   2013	  2012	  2011	  2010	  2009	  

October	  22,	  2010:	  	  
Sentence	  
announced	  
	  
	  
	  
Including	  crea(on	  
of	  a	  research	  
project	  to	  
advance	  bird	  
protec(on	  
	  

2008	   2013	  2012	  2011	  2010	  2009	  

October	  25,	  
2010:	  	  
Another	  500	  birds	  
die	  on	  a	  tailings	  
pond	  
	  

An	  Environmental	  Focusing	  Event	  

1960	   2010	  2000	  1990	  1980	  1970	  

Photo	  by	  SRD	  biologist	  Todd	  Powell	  
following	  a	  (p	  from	  a	  s(ll-‐anonymous	  
whistle	  blower	  

“….focusing	  events	  change	  the	  dominant	  issues	  
on	  the	  agenda	  in	  a	  policy	  domain….”	  
	  
Birkland	  1998	  

Dead	  ducks	  and	  dirty	  oil:	  	  
Media	  representa0ons	  and	  environmental	  solu0ons	  

	  

P.	  Nelson,	  N.	  Krogman,	  L.	  Johnston	  &	  C.	  C.	  St.	  Clair	  
In	  Press:	  Society	  and	  Natural	  Resources	  

Print	  Media:	  96	  ar(cles	  1978-‐2008	  
	   	  	  	  	  	  	  	  747	  ar(cles	  2008-‐2011	  
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Habberfield	  and	  St.	  Clair	  in	  prep	  

Is	  1600	  a	  lot	  of	  birds?	  	   The	  problem	  with	  secrecy	  

There	  were	  no	  standards	  for	  
monitoring	  birds;	  live	  or	  dead	  
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Colleen’s	  memory	  of	  a	  graph:	  

The	  problem	  with	  a	  lack	  of	  
credible	  monitoring	   Why	  does	  it	  ma[er?	  

Ten	  facts	  set	  this	  stage;	  only	  one	  of	  them	  is	  a	  big	  problem	  

1.	  The	  Peace-‐Athabasca	  Delta	  is	  an	  important	  bird	  area;	  	  
the	  2nd	  largest	  FW	  delta	  in	  the	  world	  

	  2.	  	  The	  delta	  stages	  over	  a	  million	  birds	  annually	  
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3.	  The	  oil	  sands	  region	  
exists	  150	  km	  south	  
of	  the	  delta	  

Peace-‐Athabasca	  Delta	  

4.	  The	  oil	  sands	  poten0ally	  intercept	  waterfowl	  
from	  all	  four	  con0nental	  flyways.	  

Source:	  
North	  
American	  
Waterfowl	  
Management	  
Plan	  

Alberta’s	  Oil	  
Sands	  Region	  

5.	  Tailings	  ponds	  can	  
be	  dangerous	  	  
for	  water	  birds.	  

6.	  They	  are	  especially	  dangerous	  in	  the	  early	  spring,	  	  
when	  natural	  water	  bodies	  are	  s0ll	  frozen,…	  

	  …and	  during	  winter	  storms	  in	  early	  spring	  and	  late	  
fall,	  which	  cause	  birds	  to	  land	  suddenly.	  

7.	  Due	  diligence	  to	  federal	  and	  provincial	  laws	  requires	  
that	  deterrence	  systems	  are	  installed	  to	  protect	  birds.	  

Add	  LRAD	  
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8.	  But	  birds	  habituate	  to	  deterrents	  readily,	  which	  
means	  that…	  

9.	  …it	  is	  likely	  impossible	  to	  prevent	  landings	  
completely	  on	  large	  ponds.	  

10.	  We	  pretend	  it	  isn’t	  so	   Crea0on	  of	  a	  ‘crea0ve	  sentence’	  
March	   October	  Summer	  June	  May	  April	  

Federal	  Crown	  prosecutor	  
Kent	  Brown	  and	  provincial	  
Crown	  prosecutor	  Susan	  
McRory	  speak	  with	  reporters	  
outside	  the	  St.	  Albert,	  Alta.,	  
courthouse.	  (CBC)	  

Darrell	  Mar(ndale	  (Shell	  Canada);	  Joel	  Ingram	  (Environment	  Canada)	  	  
John	  Gulley	  (Golder	  Associates);	  Dave	  Fairless	  (Alberta	  Env	  &	  SRD)	  

RAPP	  Advisory	  Commi[ee	  

RAPP’s	  Court	  Orders:	  	  
Increase	  Bird	  Protec0on	  in	  the	  Oil	  Sands	  Region	  

Review	  the	  literature	  

Support	  standardized	  monitoring	  
program	  

Conduct	  field	  experiments	  

Recommend	  best	  prac(ces	  
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RAPP’s	  Court	  Orders:	  	  
Increase	  Bird	  Protec0on	  in	  the	  Oil	  Sands	  Region	  

Review	  the	  literature	  

Support	  standardized	  monitoring	  
program	  

Conduct	  field	  experiments	  

Recommend	  best	  prac(ces	  

RAPP’s	  Court	  Orders	  

Review	  the	  literature	  

Support	  standardized	  monitoring	  
program	  

Conduct	  field	  experiments	  

Recommend	  best	  prac(ces	  

The	  state	  of	  the	  
“monitoring	  
program”	  
when	  	  

RAPP	  began	  

Highlights	  added	  by	  Colleen	  

Why	  hasn’t	  the	  
government	  taken	  a	  more	  
ac(ve	  role	  in	  bird	  (and	  
other	  environmental)	  
protec(on	  in	  Canada’s	  

largest	  industry?	  

Leadership	  

What	  does	  it	  mean	  to	  “support”	  a	  program	  that	  
doesn’t	  yet	  exist?	  

Time	  

Literature	  reviews	  

Conduct	  field	  experiments	  

Recommend	  best	  
prac(ces	  

"Support"	  standardized	  
monitoring	  
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The	  origins	  of	  a	  
pond	  inventory	  

and	  a	  standardized	  
monitoring	  
program	  

2011:	  Facilitate	  Dialogue	  

Idealized	  Structure	  of	  the	  	  
Standardized	  Bird	  Monitoring	  Program	  

University	  

Industry	   Government	  

“World-‐class	  Monitoring”	  

Economy	  
Environment	  

Society	  

Realized	  Structure	  of	  the	  	  
Standardized	  Bird	  Monitoring	  Program	  

Monitoring	  Plan	  Objec0ves	  
1.  Provide	  an	  es(mate	  of	  bird	  contacts	  and	  mortali(es	  on	  

ponds	  containing	  process-‐affected	  waters;	  

2.  Provide	  an	  es(mate	  of	  bird	  contacts	  on	  ponds	  containing	  
fresh	  water;	  

3.  Develop	  a	  standardized	  monitoring	  program	  for	  all	  oil	  sands	  
mine	  opera(ons	  to	  provide	  comparable	  data	  across	  ponds,	  
sites,	  seasons,	  and	  years;	  

4.  Iden(fy	  species	  at	  risk	  that	  have	  been	  affected	  through	  
contact	  on	  ponds	  containing	  process-‐affected	  waters,	  and	  

5.  Provide	  direc(on	  on	  adap(ve	  management	  for	  long-‐term	  
monitoring	  and	  bird	  deterrent	  programs.	  
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Year	   #	  PAW	  
Ponds	  

Km2	  

2009	   38	  
	  

unavailable	  

2011	   40	   ~77	  

2012	   53	  
	  

85.07	  

2013	   64	   85.73	  
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Industry	   Government	   U	  of	  A	  

CNRL:	  Cal	  Duane,	  Joanne	  
Hogg,	  and	  Sarah	  Robertson	  	  	  
	  
Imperial:	  Hanna	  Janzen,	  
Rachel	  Nobel-‐Parson,	  and	  
Sherry	  Nugent	  (Imperial);	  	  
	  
Shell:	  Chelsea	  Hoff,	  Paul	  
Knaga,	  Fred	  Kuzmic,	  and	  
Darrell	  Mar(ndale	  (Shell);	  	  
	  
Suncor:	  Bruce	  Anderson,	  
Chris(ne	  Lambert,	  and	  Josh	  
Mar(n	  (Suncor);	  	  
	  
Syncrude:	  Courtney	  Drover,	  
Steve	  Gaudet,	  and	  Jamie	  
Sullivan	  
	  
Dozens	  of	  employees	  and	  
contractors	  

Alberta:	  Michael	  Aiton,	  
Randall	  Barres,	  Pat	  
Marrios,	  Andrea	  
McGregor,	  Sarah	  
McLean,	  Tanya	  Richens,	  
Joann	  Skilnick,	  Kelly	  
Williams	  	  
	  
Canada:	  Joel	  Ingram	  
and	  Richard	  Wiacek	  	  

Graduate	  students:	  Elizabeth	  Beck,	  
Ffion	  Cassidy,	  and	  Sarina	  Loots	  	  
	  
Technicians:	  Jeff	  Ball,	  Aditya	  
Gangadharan,	  Chris	  Godwin-‐
Sheppard,	  John	  Brzustowski,	  Trish	  
Fontaine,	  Patrick	  Gilhooly,	  Tom	  
Habib,	  Cindy	  McCallum,	  Bryan	  Shore,	  
and	  Donnese	  Thayer.	  
	  
UG	  Students:	  James	  Koether,	  
Victoria	  Lemmons,	  Stephan	  
Pacholok,	  	  
	  
Research	  Assistants:	  Fauve	  
Blanchard,	  Amanda	  Brown,	  Katrina	  
Burrows,	  Alicia	  Cappello,	  Allison	  
Dunlop,	  Amy	  Field,	  Neil	  Foley,	  
Michelle	  Fornier,	  Lindsay	  Howes,	  
Julia	  Jackson,	  Steven	  Pasichnuk,	  
Tobias	  Tan,	  Nicole	  Woodman,	  and	  
Sarah	  Yuckin	  	  Tyana	  Rudolfsen,	  Sierra	  
Sullivan	  and	  Carissa	  Wasyliw	  	  

University	  Industry	  

Government	  

It	  took	  a	  lot	  of	  people	  to	  get	  this	  done!	  
CNRL	   Imperial	   Shell	   Suncor	   Syncrude	  

Bird	  Monitors	  
	  

Ken	  Foster	  
Chris(ne	  
Godwin-‐
Sheppard	  
Gabrielle	  
Coulombe	  
Lucie	  Parker	  
Priscilla	  Lai	  
Emily	  B	  
Jenny	  A	  
Jillian	  Johnston	  

Simon	  Hall,	  Leslie	  Hunt	  
Crystal	  Adamek,	  Alex	  Dings	  
Adria	  Snowdon,	  Ben	  Thivierge	  
Hatem	  Hamdi,	  Ian	  Savoy,	  Jon	  
Beresford,	  Maya	  Krohman,	  
Allison	  Barron	  
Amanda	  Geiger	  
Abdi	  Nur	  
Craig	  Ibbotson	  
Danielle	  Byrtus	  
Eden	  Harris	  
Ian	  Buchwald	  
Kayla	  Willis	  
Olga	  Palomino	  
Rezeena	  Khan	  
Serafina	  Dalla-‐Longa	  

Felicia	  Juelfs	  
Marika	  van	  der	  Pol	  	  
Alysha	  Hile	  
Tim	  Rowe	  
Scos	  Moffat	  
William	  Van	  Der	  
Weide	  
Alexa	  McPhail	  
Serafina	  Dalla-‐Longa	  

Maya	  Cromner	  
Penny	  Deneavours	  
Mike	  McNeil	  
Michelle	  Brake	  
Amanda	  Geiger	  
Rezeena	  Khan	  
Janna	  Lutz	  
Erin	  MacDonnell	  
Fiona	  Tse	  
Jessica	  Cogswell	  
Mohamed	  
Mohamed	  
Maria	  Siruno	  
Ola	  Oluwatosin	  
Kayla	  Willis	  

Kyle	  Lawson	  
Jim	  Smith	  
Liz	  Blum	  
Natasha	  Robinson	  
Jay	  Pandez	  
Eric	  Eustergerling	  
Mayja	  Walsh	  
Jonathon	  Donahue	  
Taro	  Iwuru	  
Uche	  Okoronkwo	  
Carla	  Webb	  
Addie	  Green	  
Devon	  Lane	  

Mortality	  
Searches	  

BL,	  CR	  
CT,	  DA	  
DL,	  IS	  
JH,	  LB	  

Not	  available	   Bres	  McComber	  
Troy	  McComber	  
Mashew	  Courtenay	  
John	  H,	  Ed	  G	  
Teaira	  Y,	  Brad	  M	  

Dana	  Sharp	  
Nicole	  Woloszyn	  
Jonathon	  Bremner	  
Steve	  Benoit	  
Jay	  Mallard	  
Billy	  Ayeres	  and	  15	  
other	  individuals	  

47	  individuals	  

Management	   Calvin	  Duane	  
Joanne	  Hogg	  
Richard	  
Kavanagh	  
Peter	  Streight	  
Sarah	  Robertson	  

Sherry	  Nugent	  
Rachel	  Noble-‐Parnson	  
Jus(n	  Krisko	  
Harold	  Funk	  
Jim	  Czirfusz	  
Chad	  Coish	  
Kelly	  Giroux	  
Dean	  Starblanket	  

Fred	  Kuzmic	  
Paul	  Knaga	  
Chelsie	  Hoff	  
Nikki	  Colton	  

Calvin	  Duane	  
Joanne	  Hogg	  
Richard	  Kavanagh	  
Peter	  Streight	  
Sarah	  Robertson	  

Steve	  Gaudes	  
Jamie	  Sullivan	  
Tonya	  White	  

Monitoring	  Protocol	  Components	  

Bird	  Surveys	   Mortality	  
Searches	  

Incidental	  
observa(ons	  

Live	  Observa0on	  Protocol	  
•  Where?	  	  

•  How	  long?	  	  

•  How	  omen?	  

•  What	  to	  record?	  	  

•  How	  much	  detail?	  

•  How	  is	  data	  entered?	  

•  How	  trained?	  

•  How	  is	  data	  quality-‐checked,	  
standardized,	  analyzed,	  reported?	  

Mortality	  Search	  Protocol	  

•  Where?	  	  

•  What	  transporta0on	  method?	  	  

•  How	  is	  effort	  measured?	  	  

•  What	  is	  recorded?	  	  

•  How	  is	  search	  effort	  
standardized?	  

•  How	  is	  detectability	  es0mated?	  

Changes	  among	  years	  
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Visits	  by	  U	  of	  A	  observers	  
2011	  (Shell),	  2012,	  2013	  (all)	  

•  Experience	  with	  protocol	  on	  site	  
•  Separate	  observer	  from	  site	  effects	  
•  Share	  knowledge	  
•  Build	  effec0ve,	  collabora0ve	  program	  

Create	  a	  pond	  inventory	  
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FIGURE 1. d. Shell (Jackpine and Muskeg River)
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Integrate	  bird	  protec0on	  plans,	  site	  opera0ons,	  
and	  monitoring	  results	  
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FIGURE 2. d. i. Suncor (Millennium)
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Quan0fy	  Mortality	  
Search	  Effort	  

!

2013	  Monitoring	  Results	  –	  Raw	  Counts	  

Figure	  2.	  Total	  number	  of	  birds	  reported	  during	  standardized	  monitoring	  of	  process-‐
affected	  water	  ponds	  by	  five	  operators	  of	  seven	  lease	  sites	  in	  the	  oil	  sands	  of	  Alberta	  	  

2013	  Monitoring	  Results	  –	  Standardized	  Counts	  

Figure	  2.	  Standardized	  number	  of	  birds	  reported	  during	  standardized	  monitoring	  of	  process-‐
affected	  water	  ponds	  by	  five	  operators	  of	  seven	  lease	  sites	  in	  the	  oil	  sands	  of	  Alberta	  	  
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2013	  Monitoring	  Results	  –	  Freshwater	  Ponds	  

Figure	  2.	  Standardized	  number	  of	  birds	  reported	  during	  monitoring	  of	  freshwater	  ponds	  
by	  five	  operators	  of	  seven	  lease	  sites	  in	  the	  oil	  sands	  of	  Alberta.	  	  

2013	  Monitoring	  Results	  by	  Guild	  and	  Lease	  

2012	  Monitoring	  Results	  
2013	  Mortality	  Results	  
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Effects	  of	  deterrent	  coverage	  and	  density	  in	  2012	  
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FIGURE 2. a. i. CNRL (Horizon)

Compare	  pond	  a[ributes,	  deterrent	  effort	  and	  
landing	  /	  mortality	  results	  

	  	   Table	  2	  Pond	  A[ributes	   	  	   	  	   	  	   	  	   	  	   	  	   	  	   	  	   	  	   	  	   	  	   	  	  
	  	   	  	   	  	   	  	   	  	   	  	   	  	   	  	   	  	   	  	   	  	   	  	   	  	   	  	  

Operator	  and	  pond	  name	   Pond	  characteris0cs	   Number	  and	  area	  of	  survey	  sta0ons	  	   Distance	  (m)	  from	  river	  to	  
pond	  

Operator	   Process-‐affected	  ponds	   Origin	   Bitumen	   Type	   Area	  	  
Number	  	  

Water	   Shore	   Total	   Per_Surv	   Centroid	   Edge	  
Primary	   Secondary	  

CNRL	   Basal	  Water	  Pond	   2011	   No	   PA	   16.2	   1	   0	  
15.0	  

0	   15.0	   0.93	   14123.2	   13917.0	  
CNRL	   Coke	  Runoff	   2008	   No	   PA	   3.1	   1	   0	  

3.1	  
0	   3.1	   1.00	   3086.4	   2836.7	  

CNRL	   Dyke	  10	  Runoff	   2008	   Yes	   PA	   8.1	   1	   0	  
8.1	  

0	   8.1	   1.00	   10525.1	   10273.3	  
CNRL	   Emergency	  Dump	  1	   2008	   Yes	   PA	   0.1	   1	   0	  

0.1	  
0	   0.1	   1.00	   7703.6	   7687.7	  

CNRL	   Emergency	  Dump	  2	   2008	   Yes	   PA	   0.1	   1	   0	  
0.1	  

0	   0.1	   1.00	   7728.0	   7709.0	  
CNRL	   Emergency	  Dump	  3	   2011	   Yes	   PA	   0.1	   1	   0	  

0.1	  
0	   0.1	   1.00	   7833.0	   7812.7	  

CNRL	   Extrac(on	  Dump	   2008	   Yes	   PA	   1.5	   1	   0	  
1.5	  

0	   1.5	   1.00	   5434.9	   5311.0	  
CNRL	   Froth	  Dump	   2008	   No	   PA	   1.1	   1	   0	  

1.1	  
0	   1.1	   1.00	   5080.5	   4984.6	  

CNRL	   Mine	  Dump	   2008	   Yes	   PA	   1.3	   1	   0	  
1.3	  

0	   1.3	   1.00	   7617.6	   7562.5	  
CNRL	   Mine	  Sump	   2010	   Yes	   PA	   0.2	   1	   0	  

0.2	  
0	   0.2	   1.00	   8453.5	   8420.7	  

CNRL	   R1	  Emergency	  Dump	   2008	   Yes	   PA	   0.2	   1	   0	  
0.2	  

0	   0.2	   1.00	   6821.6	   6771.5	  
CNRL	   R2	  Basal	  Dump	   2010	   No	   PA	   1.2	   1	   0	  

1.2	  
0	   1.2	   1.00	   10693.8	   10621.9	  

CNRL	   R2	  Emergency	  Dump	   2008	   No	   PA	   0.1	   1	   0	  
0.1	  

0	   0.1	   1.00	   10646.6	   10613.4	  
CNRL	   R1	  Distributor	   2008	   Yes	   PA	   0.1	   1	   0	  

0.1	  
0	   0.1	   1.00	   6987.9	   6964.7	  

CNRL	   Recycle	  Water	   2008	   Yes	   PA	   17.1	   1	   0	  
15.5	  

0	   15.5	   0.91	   6258.4	   5723.3	  
CNRL	   Storm	  Water	   2008	   No	   PA	   8.7	   1	   0	  

8.7	  
0	   8.7	   1.00	   3168.3	   3049.7	  

CNRL	   Sulphur	  Runoff	   2008	   No	   PA	   0.6	   1	   0	  
0.6	  

0	   0.6	   1.00	   2528.4	   2470.2	  
CNRL	   Tailings	  Pond	   2008	   Yes	   PA	   1016.3	   4	   0	  

94.2	  
68.6	   162.8	   0.16	   13491.9	   11910.9	  

Imperial	   External	  Tailings	  Area	   2013	   Yes	   PA	   349.2	   4	   4	   106.5	   76.6	   183.1	   0.52	   28248.1	   26870.8	  
Imperial	   Basal	  Water	  Treatment	   2013	   No	   PA	   0.8	   1	   0	   0.8	   0	   0.8	   1.00	   28080.5	   28019.7	  
Imperial	   Emergency	  Extrac(on	  Runoff	   2013	   Yes	   PA	   0.5	   1	   0	   0.5	   0	   0.5	   1.00	   30379.7	   30322.0	  
Imperial	   Froth	  Runoff	  	   2013	   No	   PA	   1.0	   1	   0	   1.0	   0	   1.0	   1.00	   29679.2	   29613.6	  
Imperial	   Hydro	  Transport	  1	   2013	   Yes	   PA	   0.1	   1	   0	   0.1	   0	   0.1	   1.00	   27919.7	   27899.6	  
Imperial	   Hydro	  Transport	  2	   2013	   Yes	   PA	   0.1	   1	   0	   0.1	   0	   0.1	   1.00	   28948.2	   28921.6	  
Imperial	   MSF	  Runoff	  	   2013	   No	   PA	   1.7	   1	   0	   1.7	   0	   1.7	   1.00	   30303.9	   30209.7	  
Imperial	   OPP1	  Crusher	  	   2013	   No	   PA	   0.03	   1	   0	   0.03	   0	   0.03	   1.00	   27313.4	   27302.7	  
Imperial	   OPP1	  Drainage	  	   2013	   Yes	   PA	   3.7	   1	   0	   3.7	   0	   3.7	   1.00	   26897.1	   26786.3	  

*synthesized	  by	  Timoney	  &	  Ronconi	  2010	  

65	   62	   140	  

RAPP’s	  Court	  Orders	  

Review	  the	  literature	  

Support	  standardized	  monitoring	  
program	  

Conduct	  field	  experiments	  

Recommend	  best	  prac(ces	  
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Conduct	  field	  experiments	  

Field	  
Experiments	  

Automated	  
Monitoring	  

Toxicology	   Deterrents	  

Mass	  
Landing	  
Events	  

Field	  experiments:	  	  
Automated	  Monitoring	  

Sarina	  Loots	  
•  Cameras	  can	  detect	  birds	  

comparably	  to	  industry	  
observers	  to	  500	  m;	  
automated	  analysis	  can	  halve	  
analysis	  (me	  
	  

•  Marine	  radar	  detects	  only	  2/3	  
of	  the	  birds	  detected	  by	  
people;	  accuracy	  is	  affected	  
by	  antenna	  type,	  installa(on	  
height,	  substrate,	  and	  bird	  
behavior	  

Field	  experiments:	  Toxicology	  

Elizabeth	  Beck	  
•  Literature	  iden(fies	  

many	  poten(al	  effects	  
of	  PA	  water,	  virtually	  no	  
tests	  of	  ecologically-‐
realis(c	  exposure	  
	  

•  Domes(c	  ducks	  exposed	  
to	  PAW	  show	  few	  health	  
effects;	  vanadium	  was	  
higher	  in	  treated	  birds	  

Field	  experiments:	  Deterrence	  

Ffion	  Cassidy	  (M.Sc.)	  
•  Visual	  deterrents	  may	  provide	  

effec(ve	  supplements	  to	  
audio;	  mul(-‐modal,	  ecological	  
relevance	  and	  mo(on	  are	  
assets	  

•  Effect	  of	  lasers	  appears	  to	  
vary	  by	  laser	  colour,	  season,	  
foraging	  guild,	  and	  bird	  sex-‐
age	  class	  

Field	  experiments:	  mass	  landings	  

•  October	  2010	  
Landing	  Event	  

•  6	  /	  21	  dangerous	  
ponds	  with	  dead	  
birds	  

•  “Natural	  
experiment”	  

•  GofA	  asked:	  
•  Could	  increased	  

deterrents	  have	  
prevented	  it?	  	  
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How	  do	  you	  
compare	  deterrent	  
effort	  when	  acous0c	  
intensity	  varies?	  
•  Acous(c	  cannons	  
•  Phoenix	  wailers	  
•  Hyperspikes	  
•  LRADs	  

120	  dB	  

156	  dB	  

A	  standard	  for	  comparing	  range	  of	  acous0c	  deterrents	  

With	  recommended	  spacing	  of	  400	  m	  (Golder	  2000),	  cannons	  provide	  an	  80	  dB	  s(mulus;	  	  
The	  sound	  law	  predicts	  LRAD’s	  maintain	  >	  80	  dB	  for	  6.5	  km	  

120	  dB	  
156	  dB	  

80	  dB	  sound	  intensity	  provides	  a	  reasonable	  
benchmark	  for	  acous0c	  deterrent	  coverage	  

LRAD	  s0mulus	  reaches	  several	  km	  into	  adjacent	  forest	  at	  80	  dB	  

Many	  dead	  best	  predicted	  by	  shoreline	  below	  80	  
dB	  combined	  with	  distance	  to	  river	  

But	  then,	  why	  these?	  

Analysis:	  Logis(c	  regression	  
comparing	  3	  ponds	  with	  
many	  dead	  birds	  to	  18	  
dangerous	  ponds	  without	  
mortali(es	  

Some	  correlated	  facts:	  	  
Mortali0es	  within	  ponds	  were	  	  

•  Usually	  <	  100	  m	  from	  shore	  
•  Downwind	  sides	  	  
•  near	  anthropogenic	  lights	  	  

(6/21;	  15	  unknown)	  

Suncor	  base	  opera(ons	  

Light	  sta(ons	  

Mortali(es	  

Deterrents	  

Some	  facts	  about	  anthropogenic	  light	  
•  Asracts	  most	  

vertebrates	  
•  Appears	  to	  

interfere	  with	  UV	  
cones	  and	  magne(c	  
naviga(on	  

•  Appears	  to	  
disorient	  and	  trap	  
nocturnal	  migrants	  

UV	  

Direc(onal	  orienta(on	  of	  birds	  is	  compromised	  by	  
yellow	  and	  red	  light,	  which	  all	  white	  light	  contains	  
Wiltschko	  et	  al.	  2010	  	  
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Purng	  it	  together:	  	  Did	  the	  mass	  landings	  result	  from	  

Perfect	  Storms?	  

Mass	  
mortality	  
of	  birds	  

Foul	  weather	  
increases	  reliance	  on	  
UV	  cones,	  flight	  costs,	  

and	  likelihood	  of	  
landing	  

Diving	  ducks	  make	  
greater	  use	  of	  UV	  

vision	  for	  mate	  choice	  
and	  migrate	  mainly	  

on	  dark	  nights	  

Anthropogenic	  light	  
asracts	  birds	  and	  

eliminates	  magne(c	  
vision	   Bitumen	  mats	  absorb	  

UV	  light	  completely…	  
like	  reed	  beds?	  

Tailings	  ponds	  in	  
close	  proximity	  to	  
Athabasca	  River	  are	  
more	  likely	  to	  lure	  
migrants	  off	  course	  

Lights	  sta(ons	  and	  
bitumen	  are	  both	  

more	  likely	  to	  	  occur	  
at	  the	  sites	  of	  ac(ve	  

mining	  

RAPP’s	  Court	  Orders	  

Review	  the	  literature	  

Support	  standardized	  monitoring	  
program	  

Conduct	  field	  experiments	  

Recommend	  best	  prac(ces	  

Stop	  pretending	  
it	  isn’t	  so	  

What?	  Hundreds	  
of	  thousands	  of	  
birds	  land	  on	  
tailings	  ponds?	  	  

Collisions	  
with	  

windows	  

Preda(on	  
by	  house	  

cats	  

Hunters	   Collisions	  
with	  

vehicles	  

Oil	  field	  
waste	  
water	  
ponds	  

Wind	  
turbines	  
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Habberfield	  and	  St.	  Clair	  in	  prep	  

Is	  1600	  a	  lot	  of	  birds?	  	   Best	  prac0ces:	  	  
Quan0fy	  detectability	  of	  mortality	  searches	  

•  By	  firing	  dead	  
chickens	  from	  
cannons	  

•  By	  using	  drones	  to	  
census	  en(re	  ponds	  

•  By	  systema(c	  
dredging	  
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Best	  prac0ces:	  Ask	  tough	  ques0ons	  

Should	  LRADs	  be	  used	  in	  the	  midst	  of	  the	  boreal	  forest?	  

Should	  corpora(ons	  alone	  
determine	  methods	  of	  ‘bird	  
protec(on?’	  	  Should	  they	  be	  obliged	  
to	  provide	  peer-‐reviewed	  tests?	  	  

What	  are	  the	  net	  ecological	  effects	  of	  
bird	  deterrent	  systems?	   Proppe,	  St.	  Clair,	  Sturdy	  (2013)	  

Global	  Change	  Biology	  

Best	  prac0ces:	  Curb	  noise	  pollu0on	  

Best	  prac0ces:	  	  
Supplement	  Sound	  with	  Sight	   Best	  prac0ces:	  Segregate	  bitumen	  

Best	  prac0ces:	  	  
Tailor	  deterrence	  effort	  to	  bird	  risk	   Best	  prac0ces:	  Manipulate	  a[rac0on	  
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Best	  prac0ces:	  Achieve	  “3D”	  by	  
Integra0ng	  detec0on,	  deterrence,	  and	  deflec0on	  

Best	  prac0ces:	  	  
Support	  the	  right	  principles	  

Summary	  of	  Today	  

Context	  
• This	  has	  gone	  on	  
for	  a	  long	  (me	  
and	  lots	  of	  
people	  knew,	  
even	  if	  they	  
didn’t	  talk	  about	  
it	  

Suppor0ng	  a	  
standardized	  
monitoring	  
plan	  
• The	  data	  are	  
clear:	  A	  lot	  of	  
birds	  land,	  which	  
is	  inconsistent	  
with	  exis(ng	  law,	  
but	  not	  many	  die	  

Related	  
research	  
• We	  know	  
enough	  already	  
to	  try	  new	  things	  
and	  improve	  the	  
situa(on	  with	  
win-‐win-‐win	  
solu(ons	  

Tying	  it	  all	  
together	  
•  It’ll	  take	  
engagement	  by	  
society,	  
transparency	  by	  
government,	  
collabora(on	  by	  
industry	  to	  make	  
that	  happen	  
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