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2	
  Conserving	
  Energy	
  for	
  a	
  Sustainable	
  Future	
  

•  Two	
  hydro-­‐
electric	
  projects	
  

•  Communi6es	
  of	
  
Newhalem	
  and	
  
Diablo	
  

•  650	
  transmission	
  
circuit	
  miles	
  

•  Towers	
  

•  2,300	
  distribu6on	
  circuit	
  
miles	
  

•  400,000	
  residen6al	
  and	
  
commercial	
  customers	
  	
  



IMPACTS	
  TO	
  GENERATION:	
  AUGUST	
  OPERATIONS	
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  Conserving	
  Energy	
  for	
  a	
  Sustainable	
  Future	
  

• Maintain	
  minimum	
  flows	
  for	
  Steelhead	
  and	
  Chinook	
  	
  

•  Keep	
  Ross	
  lake	
  full	
  for	
  recrea6on	
  

Skagit	
  hydroelectric	
  project	
  (21%	
  of	
  2012	
  power)	
  



GLACIER	
  RESEARCH	
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  Conserving	
  Energy	
  for	
  a	
  Sustainable	
  Future	
  

Glacier	
  meltwater	
  is	
  important	
  for	
  mee6ng	
  Aug	
  objec6ves	
  

Research:	
  UW	
  Civil	
  and	
  Environmental	
  Engineering	
  	
  

Thunder	
  Creek	
  
Basin	
  	
  

32	
  km2	
  of	
  ice	
  



ADAPTATION	
  OF	
  THE	
  GENERATION	
  SYSTEM	
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  Conserving	
  Energy	
  for	
  a	
  Sustainable	
  Future	
  

Opportuni)es	
  for	
  “mainstreaming”	
  adapta)on	
  

• Leverage	
  exis6ng	
  capacity	
  to	
  respond	
  to	
  clima6c	
  variability	
  

Annual	
  monitoring	
  of	
  snowpack	
  and	
  fish	
  

Dynamic	
  opera6ons	
  in	
  response	
  to	
  streamflow	
  variability	
  

•  Integrated	
  Resource	
  Plan	
  (20-­‐year	
  plan	
  updated	
  every	
  2	
  years)	
  

• Skagit	
  hydroelectric	
  project	
  FERC	
  re-­‐licensing	
  



IMPACTS	
  TO	
  TRANSMISSION	
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  Conserving	
  Energy	
  for	
  a	
  Sustainable	
  Future	
  

Ice	
  Sleet	
  Snow	
  
5%	
  

Ice	
  Snow	
  Wind	
  
7%	
  

Lightning	
  
19%	
  

Slide	
  
1%	
  

Wildfire	
  
1%	
  Wind	
  

2%	
  

Wind	
  Gusts	
  
29%	
  

Wind	
  Hvy	
  Rain	
  
36%	
  

Genera)on	
  &	
  Transmission	
  	
  
Outage	
  Dura)on	
  (hours)	
  

1993-­‐2013	
  

• Hardening	
  and	
  
Resilience	
  

• Research	
  on	
  wind	
  
and	
  lightning	
  
pa_erns	
  (Eric	
  
Salathe,	
  University	
  of	
  
Washington)	
  



Some	
  u)li)es	
  do	
  this….	
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  Conserving	
  Energy	
  for	
  a	
  Sustainable	
  Future	
  

But	
  there	
  are	
  many	
  benefits	
  to	
  keeping	
  more	
  vegeta)on.	
  



ADAPTING	
  THE	
  TRANSMISSION	
  SYSTEM	
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  Conserving	
  Energy	
  for	
  a	
  Sustainable	
  Future	
  

Opportuni)es	
  	
  

•  Diablo	
  and	
  Newhalem	
  	
  Community	
  
Wildfire	
  Hazard	
  Risk	
  Assessments	
  

•  Vegeta6on	
  Management	
  

Barriers	
  

• Limited	
  land	
  ownership	
  

• Need	
  to	
  balance	
  other	
  objec6ves	
  for	
  
the	
  rights-­‐of-­‐way	
  (aesthe6cs,	
  
wildlife	
  habitat,	
  invasive	
  species)	
  



ADAPTING	
  THE	
  TRANSMISSION	
  SYSTEM	
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  Conserving	
  Energy	
  for	
  a	
  Sustainable	
  Future	
  

Opportuni)es	
  

• Sea_le	
  Hazard	
  Iden6fica6on	
  
and	
  Vulnerability	
  Analysis	
  

• Sea_le	
  City	
  Light	
  All	
  Hazards	
  
Mi6ga6on	
  Plan	
  	
  

• FEMA	
  Mi6ga6on	
  Funds	
  

Barriers	
  

• Cost-­‐benefit	
  analysis	
  	
  
• Changes	
  in	
  the	
  likelihood	
  of	
  
events	
  



IMPACTS	
  TO	
  DISTRIBUTION	
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  Conserving	
  Energy	
  for	
  a	
  Sustainable	
  Future	
  

Ice	
  Sleet	
  
Snow	
  
1%	
  

Ice	
  Snow	
  
Wind	
  
9%	
  

Lightning	
  
3%	
  

Wind	
  
2%	
  

Wind	
  
Gusts	
  
53%	
  

Wind	
  Hvy	
  
Rain	
  
32%	
  

Distribu)on	
  	
  
(Customer	
  Hours)	
  

1993-­‐2013	
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  Conserving	
  Energy	
  for	
  a	
  Sustainable	
  Future	
  

Opportuni)es	
  	
  

• Winter	
  storm	
  preparedness	
  and	
  WindWatch	
  

•  Vegeta6on	
  Management	
  Program	
  	
  

•  Engineer	
  for	
  ligh6ng	
  resilience	
  	
  

Barriers	
  
•  Urban	
  trees	
  have	
  many	
  benefits	
  (aesthe6cs,	
  
urban	
  heat	
  reduc6on,	
  wildlife	
  habitat)	
  	
  

•  Interna6onal	
  and	
  na6onal	
  standards	
  for	
  
reliability	
  do	
  not	
  address	
  climate	
  change	
  

•  Is	
  SCL	
  resilient	
  enough?	
  

ADAPTING	
  THE	
  DISTRIBUTION	
  SYSTEM	
  



QUESTIONS 	
   	
   	
   	
   	
   	
   	
  Crystal.Raymond@Sea;le.gov	
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  Conserving	
  Energy	
  for	
  a	
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  Future	
  



ADAPTATION	
  PLANNING	
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  Conserving	
  Energy	
  for	
  a	
  Sustainable	
  Future	
  

1.	
  Iden6fy	
  
Impacts	
  

2.	
  Assess	
  
Vulnerability	
  

3.	
  Priori6ze	
  with	
  
Risk	
  Management	
  

4.	
  Implement	
  
Adapta6on	
  

Strategic	
  adapta6on	
  plan	
  	
  

Implement	
  by	
  “mainstreaming”	
  adapta6on	
  into	
  
current	
  policies	
  and	
  opera6ons	
  



PRIORITIZATION	
  THROUGH	
  RISK	
  MANAGEMENT	
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  Conserving	
  Energy	
  for	
  a	
  Sustainable	
  Future	
  

Northern	
  Powergrid	
  Climate	
  
Change	
  Adapta6on	
  Report	
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  Conserving	
  Energy	
  for	
  a	
  Sustainable	
  Future	
  

Sea;le	
  City	
  Light	
  Sources	
  of	
  Power	
  



GENERATION	
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  Conserving	
  Energy	
  for	
  a	
  Sustainable	
  Future	
  

Barriers	
  
•  No	
  legal	
  or	
  regulatory	
  requirements	
  to	
  address	
  climate	
  change	
  impacts 	
  	
  

•  Shorter	
  term	
  impacts	
  (popula6on	
  growth,	
  economics,	
  technology,	
  and	
  the	
  price	
  
of	
  carbon	
  and	
  natural	
  gas)	
  	
  


