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UK	  GHG	  Emissions	  Profile	  



CO2	  Emissions	  of	  Fuels	  
The good… 

the bad… 

and the ugly…. 



Governments	  Targets	  for	  Renewables	  



AssumpCons	  

•  Lancashire	  is	  going	  to	  try	  to	  hit	  the	  UK	  renewable	  energy	  
target	  by	  contribu5ng	  an	  amount	  equivalent	  to	  15%	  of	  our	  
energy	  demand	  by	  2020	  

•  30%	  of	  the	  renewable	  electricity	  target	  will	  be	  provided	  
from	  off-‐shore	  wind	  

•  No	  new	  nuclear	  will	  come	  on-‐stream	  before	  2020	  

•  Achieving	  the	  targets	  for	  renewable	  transport	  and	  heat	  will	  
increase	  the	  need	  for	  renewable	  electricity	  



Renewable/Low	  Carbon	  Energy	  
Electricity	  

•  Wind	  farms	  &	  single	  turbines	  
•  Small	  wind	  turbines	  

•  Hydro	  
•  Solar	  PV	  
•  Biomass/AD/Energy	  from	  waste	  

•  Wave	  &	  Tidal	  –	  unlikely	  before	  
2020	  

Heat	  

•  Biomass	  
•  Biomass/EfW	  
district	  heaCng	  

•  Heat	  Pumps	  



How’s	  Lancashire	  Doing?	  

Electricity 
GWh 

Heat 
GWh 

Renewable 
Target 1,924 1,734 

Current 
Generation 390 101 
Offshore @ 
30% 577 
Remaining 
target 957 1,633 

Capacity 
MW 

Output 
GWh 

Large Scale 
Wind 60 158 
Landfill Gas 33 175 
Biomass 9 48 
Small scale 
Wind 4 9 
PV 1 1 
Biomass ? 
Other microgen ? 
Hydro ? 
District Heating 0 

390 



How	  much	  is	  renewable	  energy	  is	  
there	  in	  your	  district?	  



What	  we	  need	  to	  hit	  the	  target	  

•  2.5	  Cmes	  more	  renewable	  electricity,	  and	  
•  Fi\een	  Cmes	  more	  renewable	  heat	  

OR	  

•  Four	  Cmes	  more	  renewable	  electricity,	  and	  

•  Four	  Cmes	  more	  renewable	  heat	  



TheoreCcal	  Technical	  Capacity	  –	  SQW	  Study	  

For	  Lancashire	  as	  a	  whole	  –	  7,414MWe,	  3,210MW	  heat	  
Equates	  to	  about	  10	  Cmes	  Electricity	  target	  &	  5	  Cmes	  Heat	  target	  

•  ContribuCon	  by	  local	  authority	   •  ContribuCon	  by	  renewable	  
energy	  resource	  



What	  does	  that	  mean	  for	  each	  
district	  –	  technical	  capacity?	  

Commercial 
Wind 

Small 
wind Hydro 

Biomass/
EfW Solar PV 

2.5MW 
turbines 

11kW 
turbines 

50 kW 
turbines 

10MW 
plant  

Domestic 
2.5 kW  

Commercial 
50 kW  

1MW solar 
farm 

Chorley 302 3,000 20  2   9,400   282   9  

Lancaster 239 3,273 80  3   12,400   372   12  

Preston 114 2,455 20  2   12,400   372   12  

South Ribble 103 1,000 20  2   8,800   264   9  

West 
Lancashire 517 4,000 20  2   10,000   300   10  



Wind	  Farms	  
•  Greatest	  technical	  and	  economic	  potenCal	  

•  Size	  maeers	  
–  Blade	  size:	  Output	  related	  to	  swept	  area	  of	  blades	  
–  Tip	  height:	  90%	  increase	  in	  output	  from	  100-‐150m	  

•  LocaCon	  maeers	  
–  Output	  related	  to	  cube	  of	  wind	  speed	  	  
–  Avoiding	  constraints	  

•  Most	  difficult	  planning	  issues	  
–  Visual,	  environmental,	  noise,	  	  

–  Public	  and	  Member	  percepCon	  

•  TheoreCcally	  temporary!	  



Size	  Maeers	  

The 2.3MW turbine has a 
swept area over 1,600 
times greater than the 
1kW turbine! 

£2,170,000 

£485,000 

£75,000 

£1,900 



ROTHERHAM 
DISTRICT 

Areas of Low Wind 
 Speed - < 6.5m/s 



Single	  Large	  Turbines	  

•  1.5	  –	  3MW	  turbine,	  100m	  +	  

•  Wind	  speeds	  >	  6.5	  m/s	  
•  Commercial	  model	  most	  likely	  

–  Developer	  financed	  
–  Site	  owner	  gets	  guaranteed	  (lower)	  

electricity	  price	  and/or	  site	  lease	  

•  OpportuniCes	  on	  farmland,	  industrial	  
sites	  

•  Takes	  very	  liele	  land	  out	  of	  producCon	  
•  Planning	  issues:	  as	  wind	  farms,	  

cumulaCve	  impact	  



Large	  Wind	  

•  What	  are	  your	  constraints?	  

•  Where	  are	  your	  opportuniCes?	  	  



Small	  Wind	  
•  6-‐25	  kW	  turbines	  

•  Mast	  height	  10-‐25m	  
•  Gaia	  11kW	  popular	  

–  Output	  at	  low	  wind	  speed	  
–  Low	  grid	  connecCon	  costs	  for	  3-‐phase	  

•  Feed	  in	  Tariff:	  payback	  10-‐12	  yrs	  at	  good	  site	  
•  LocaCon	  and	  mast	  height	  criCcal	  

–  Wind	  speed	  >	  5m/sec	  
–  Consistent:	  no	  turbulence	  

•  OpportuniCes	  on	  farms,	  playing	  fields,	  
industrial	  sites	  

•  Visual	  impact	  &	  noise	  issues	  



Small	  Wind	  

•  What	  are	  your	  constraints?	  

•  Where	  are	  your	  opportuniCes?	  	  



Hydro	  
•  Larger	  schemes	  possible	  on	  Lune,	  Ribble,	  

Wyre	  (100kW)	  
•  Possibly	  30-‐50	  smaller	  schemes	  (20-‐100kW)	  

•  Many	  opportuniCes	  for	  very	  small	  schemes	  (<	  
20	  kW)	  

•  EA	  OpportuniCes	  and	  Forest	  of	  Bowland	  
capacity	  study	  

•  Generally	  areas	  of	  medium-‐high	  sensiCvity	  
•  High	  cost	  (>£.5m)	  but	  good	  viability	  (<8	  year	  

payback)	  for	  larger	  schemes	  
•  Upfront	  (risk)	  capital	  a	  big	  problem	  
•  EA	  Approval	  difficult	  and	  Cme-‐consuming	  

•  Planning	  rarely	  a	  barrier	  



Hydro	  

•  What	  are	  your	  constraints?	  

•  Where	  are	  your	  opportuniCes?	  	  



Solar	  Farms	  
•  1	  –	  2MW,	  2	  –	  4	  ha	  

•  Ideal	  in	  SW	  but	  NW	  potenCal	  
–  Flat	  or	  south-‐sloping	  site	  
–  Coastal	  areas	  most	  likely	  

•  Marginal	  viability	  -‐	  dependent	  on	  FIT	  
review	  
–  Grid	  connecCon	  distance	  criCcal	  

•  Fewer	  planning	  constraints	  –	  visual	  
impact,	  screening	  

•  Suitable	  on	  farms	  &	  low	  value	  land	  



Solar	  Farms	  

•  What	  are	  your	  constraints?	  

•  Where	  are	  your	  opportuniCes?	  	  



Commercial/DomesCc	  PV	  

•  Driven	  by	  FITs	  
–  20,000	  to	  Jan	  2011	  
–  Payback	  10-‐12	  years	  

•  DomesCc	  systems	  1-‐4kW	  
–  Roof	  or	  stand-‐alone	  

•  Commercial	  systems	  10-‐50kW	  
•  Capital	  available	  key	  issue	  

–  £6-‐15k	  domesCc	  

–  £30-‐150k	  commercial	  
–  Bank	  lending	  
–  Roof-‐lease	  schemes	  



PV	  

•  What	  are	  your	  constraints?	  

•  Where	  are	  your	  opportuniCes?	  	  



Energy	  from	  Waste/Biomass	  

•  Electricity	  generaCon	  using	  waste	  materials,	  landfill	  gas,	  
sewage,	  biomass	  etc	  as	  fuel	  

•  Mainly	  large-‐scale	  (1	  -‐	  300MW)	  but	  small-‐scale	  AD	  
•  42%	  of	  current	  renewable	  electricity	  
•  Different	  transformaCon	  technologies	  

–  CombusCon	  

–  Anaerobic	  DigesCon	  
–  Pyrolysis	  

•  Decreasing	  potenCal	  from	  landfill	  gas	  

•  PotenCal	  to	  use	  the	  waste	  heat	  needs	  to	  be	  explored	  –	  District	  
HeaCng	  networks	  



Energy	  from	  Waste	  

•  What	  are	  your	  constraints?	  

•  Where	  are	  your	  opportuniCes?	  	  



Biomass	  for	  Heat	  
•  Removes	  large	  chunk	  of	  carbon	  emissions	  

–  Almost	  carbon	  neutral	  

•  Chip	  or	  pellet	  
–  Running	  cost	  issues	  vs	  gas	  
–  Typical	  efficiency	  up	  to	  90%	  

•  Fuel	  storage	  required	  
–  Dry	  &	  accessible	  
–  Vehicle	  movements	  

•  Need	  local	  reliable	  supply	  
•  Suitable	  for	  larger	  buildings,	  schools,	  farms	  etc	  

•  Drivers	  –	  Carbon	  ReducCon	  Commitment	  &	  RHI	  



Biomass	  for	  Heat	  

•  What	  are	  your	  constraints?	  

•  Where	  are	  your	  opportuniCes?	  	  



Heat	  Pumps	  
•  Renewable	  heat,	  but	  use	  electricity	  
•  Low	  grade	  heat	  so	  need	  hot	  water	  back-‐up	  

–  Best	  with	  underfloor	  heaCng	  
•  Carbon	  savings	  depend	  on	  Coefficient	  of	  Performance	  

and	  carbon	  intensity	  of	  grid/fuel	  replaced	  
–  Currently	  need	  COP	  >	  2.9	  to	  reduce	  CO2	  emissions	  compared	  

with	  gas	  

–  Average	  installed	  COP	  2.2	  -‐2.5	  
–  As	  grid	  CO2	  reduces,	  heat	  pumps	  become	  beeer	  

•  Air	  source	  heat	  pumps	  less	  efficient	  than	  ground	  
source	  
–  Excluded	  from	  Renewable	  Heat	  IncenCve	  



Heat	  Pumps	  

•  What	  are	  your	  constraints?	  

•  Where	  are	  your	  opportuniCes?	  	  



Solar	  Hot	  Water	  
•  DomesCc	  system:	  2-‐4	  m2,	  £3,000	  -‐	  £5,000	  

•  Energy	  output:	  500	  –	  800	  kWh/m2	  

–  40-‐60%	  of	  hot	  water	  demand 	  	  
–  Payback	  10-‐12	  years	  with	  RHI	  

•  Commercial	  system	  
–  Likely	  to	  be	  more	  interest	  with	  RHI	  

–  Suitable	  for	  Sports	  faciliCes,	  Hotels,	  Hospitals,	  Care	  Homes,	  UniversiCes	  

•  Key	  issues:	  
–  South-‐facing	  roof	  
–  Seasonal	  demand	  variaCon	  

–  Fuel	  offset	  cost	  (off-‐gas	  grid	  most	  aeracCve)	  

–  Requires	  compaCbility	  with	  exisCng	  DHW	  system	  



Solar	  Hot	  Water	  

•  What	  are	  your	  constraints?	  

•  Where	  are	  your	  opportuniCes?	  	  



District	  HeaCng	  
•  Makes	  low	  carbon	  heat	  possible	  for	  large	  number	  of	  buildings	  

–  Biomass,	  waste	  heat,	  solar,	  geothermal	  
–  Economies	  of	  scale	  

•  Very	  high	  capital	  cost	  project	  
–  Part	  of	  the	  infrastructure	  
–  Major	  disrupCon	  to	  retro-‐fit	  

–  Design	  in	  for	  new	  developments	  

–  PotenCal	  to	  expand	  
•  Suitable	  for	  high	  density	  sites	  
•  Needs	  to	  be	  a	  significant	  contributor	  to	  renewable	  heat	  target	  
•  Needs	  managing	  -‐	  Energy	  Services	  Company	  



District	  Heat	  

•  What	  are	  your	  constraints?	  

•  Where	  are	  your	  opportuniCes?	  	  



Project	  Viability	  

•  Site	  suitability	  
–  Wind:	  wind	  speed,	  access,	  grid	  connecCon,	  environmental	  

impact	  

–  Energy	  from	  Waste:	  waste	  available,	  transport/access,	  
environmental	  impact	  

–  Biomass:	  supply,	  storage,	  air	  quality	  

–  Hydro:	  river	  head,	  flow,	  access,	  grid	  connecCon	  
–  Solar:	  unshaded,	  south	  facing	  roof/land,	  land	  value	  
–  Ground	  Source	  Heat:	  land	  available,	  heat	  distribuCon	  
–  District	  HeaCng:	  sufficient	  even	  demand,	  network	  distance,	  

energy	  source	  



Costs	  &	  Who	  Pays?	  
•  Householders:	  PV	  or	  GSHP	  £6	  -‐	  12k,	  Solar	  HW	  £3-‐6K:	  savings/	  

mortgage	  
–  Is	  this	  investment	  beeer	  than	  a	  new	  car/roof/kitchen?	  

•  Businesses:	  Small	  wind	  or	  PV	  £40-‐70k:	  bank	  loan/reserves	  
–  Would	  it	  be	  beeer	  to	  invest	  in	  business	  growth?	  

•  Community	  Groups:	  Hydro,	  PV,	  small	  wind	  £50	  –	  800k:	  share	  
issue/	  bank	  loan/	  grants	  
–  Can	  we	  raise	  the	  money?	  

•  Developer:	  Large	  wind,	  solar	  farm,	  EfW	  £millions:	  venture	  
capital/	  bank	  loan/	  reserves	  
–  Is	  the	  return	  worth	  the	  risk?	  



Planning	  Permission	  

•  Failure	  to	  get	  planning	  permission	  is	  a	  significant	  cost	  to	  major	  
developers	  
–  Where’s	  most	  suitable?	  
–  Where’s	  most	  sympatheCc?	  

–  Will	  look	  for	  alternaCve	  sites	  

•  For	  small	  projects,	  planning	  permission	  is	  usually	  least	  of	  their	  
worries,	  but	  failure	  
–  Stops	  that	  project	  
–  Deters	  others	  in	  the	  same	  area	  
–  Unable	  to	  go	  elsewhere	  



Scale	  
Number Equivalent 

to Caton Moor 
Caton Moor 1 
Walton Landfill Gas 3 
Dewlay Turbine 8 
2 Hectare Solar farm 42 
Lune Hydro 50kW 139 
Micro-Hydro 20kW 416 
Small wind turbine 11kW 1,387 
Commercial Solar PV 20kW 1,664 
Domestic Solar PV 2kW 16,640 



How	  could	  we	  hit	  the	  target?	  
Commercial 

Wind 
Small 
wind Hydro 

Biomass/
EfW Solar PV 

2.5MW 
turbines 

11kW 
turbines 

50 kW 
turbines 

10MW 
plant  

Domestic 
2.5 kW  

Commercial 
50 kW  

1MW 
solar 
farm 

Chorley 6 100 1  -     1,000   100   -    
Lancaster 20 100 3  -     1,000   100   -    
Preston 6 100 2  -     1,000   100   1  
South 
Ribble 6 100 1  -     1,000   100   -    
West 
Lancashire 15 100 1  1   1,000   100   -    

53 500 8 1 5000 500 1 

Output: 376 GWh/year – roughly your target for electricity only 
What about Heat? 



QuesCons	  



How	  Can	  Policy	  Help?	  



Policy	  Overview	  

•  NaConal	  Policy	  
•  PPS	  1	  
•  PPS	  22	  
•  Regional	  SpaCal	  Strategy	  	  



What	  is	  working	  now?	  

•  Envirolink	  survey	  of	  all	  renewable	  energy	  planning	  
applicaCons	  in	  North	  West	  over	  5	  year	  period	  (2004	  –	  2009)	  

•  3	  EfW	  schemes	  delivered	  77%	  of	  571MW	  consented	  energy	  
output	  (just	  one	  scheme	  delivering	  360MW	  thermal	  power)	  

•  Commercial	  wind	  farms	  made	  up	  33%	  of	  potenCal	  but	  15%	  of	  
approved	  capacity	  	  

•  75%	  of	  all	  applicaCons	  were	  for	  small	  wind	  and	  approved	  
applicaCons	  delivered	  only	  0.7%	  of	  the	  consented	  energy	  
total	  	  



Planning	  applicaCons	  2004	  -‐	  2009	  
•  Blackburn	  -‐	  8	  for	  small	  wind	  –	  6	  approved,	  1	  refused,	  1	  w/

drawn	  and	  also	  1	  applicaCon	  for	  20	  solar	  panels	  approved	  

•  Pendle	  -‐	  7	  small	  wind	  (6	  approved,	  1	  w/drawn)	  plus	  1	  
biomass,	  4	  solar,	  2	  building	  mounted	  turbines	  –	  all	  approved	  

•  Hyndburn	  –	  1	  large	  (single	  turbine),	  5	  small	  wind–	  4	  
approved;	  2	  EfW	  –	  refused	  and	  2	  blg-‐mounted	  wind	  –	  one	  
approved,	  one	  not	  	  

•  Ribble	  Valley	  -‐	  13	  small	  wind	  applicaCons,	  9	  approved,	  3	  
refused,	  1	  pending;	  2	  solar/2	  blg-‐mounted	  turbines	  approved	  

•  Burnley	  -‐	  6	  small	  wind	  (4	  approved,	  2	  pending),	  large	  wind	  
experience,	  1	  building	  mounted	  wind	  approved	  

•  Rossendale	  –	  16	  small	  wind	  –	  12	  approved,	  2	  refused,	  1	  w/
drawn,	  1	  pending,	  large	  wind	  experience	  	  



What	  policies	  are	  in	  place?	  
Blackburn	  Core	  Strategy	  –	  Environmental	  	  

3.	  Development	  will	  only	  be	  permieed	  where	  it	  creates	  no	  
unacceptable	  environmental	  impact.	  Examples	  of	  
unacceptable	  impacts	  include	  but	  are	  not	  limited	  to:	  

-‐	  Development	  which	  would,	  either	  directly	  or	  indirectly,	  result	  in	  
an	  unacceptable	  contribuCon	  to	  climate	  change;	  or	  which	  
does	  not	  incorporate	  adequate	  measures	  to	  adapt	  to	  the	  
predicted	  effects	  of	  climate	  change…	  

4.	  LDDs	  and	  other	  proposals	  will	  idenCfy	  specific	  measures	  to	  
benefit	  the	  environment.	  These	  will	  include	  at	  least:	  

	  -‐	  Provision	  for	  renewable	  energy,	  including	  a	  requirement	  that	  
all	  new	  development	  should	  provide	  a	  percentage	  of	  its	  own	  
energy	  requirements	  from	  renewable	  sources…	  



One-‐third	  of	  Pendle	  is	  protected	  by	  
internaConal,	  naConal	  or	  local	  
environmental	  designaCons.	  



Pendle’s	  Core	  Strategy	  and	  Land	  
Use	  report	  –issues	  and	  opCons	  
report	  
•  Give	  careful	  consideraCon	  to	  whether	  wind	  farms	  can	  be	  

located	  in	  Pendle.	  

•  Support	  micro-‐generaCon	  by	  requiring	  its	  inclusion	  in	  all	  
flagship	  schemes	  and	  encourage	  its	  wider	  use	  in	  appropriate	  
locaCons.	  





Hyndburn	  



Burnley	  

•  Saved	  policies	  
•  E	  31	  –	  Wind	  Farms	  
•  E	  32	  –	  Development	  of	  Other	  Renewable	  Energy	  FaciliCes	  in	  

Rural	  Areas	  



Developer/installer	  feedback	  

•  Planners	  deal	  beeer	  with	  applicaCons	  the	  more	  experience	  
they	  have	  of	  them…	  	  

•  Some	  areas	  have	  come	  up	  with	  specific	  guidance	  for	  
renewables	  meaning	  well	  –	  but	  put	  up	  obstacles	  that	  obstruct	  
development	  (eg	  South	  West)	  	  

•  Some	  councils	  provide	  screening	  opinion	  (useful)	  
•  Some	  say	  Gaia	  turbines	  need	  EIA,	  many	  don’t	  
•  East	  Riding	  and	  Durham	  deal	  well	  and	  fast	  with	  applicaCons	  

and	  deal	  with	  objecCons	  	  



Developer/installer	  feedback	  

•  Local	  plans	  out	  of	  date,	  core	  strategies	  too	  vague	  	  
•  Few	  development	  management	  policies	  

•  Make	  use	  of	  renewable	  energy	  balance	  to	  decision	  
makers	  see	  need	  to	  balance	  harm	  against	  wider	  benefits	  

•  Include	  robust	  evidence	  base	  work	  (from	  RSS)	  on	  
capacity,	  targets	  and	  constraint	  mapping	  in	  local	  policy	  

•  Use	  robust	  capacity	  work/constraint	  mapping	  or	  it	  
haunts	  you	  at	  inquiry	  



Developer/installer	  feedback	  

•  If	  you	  do	  idenCfy	  areas,	  make	  it	  clear	  that	  areas	  outside	  these	  
are	  not	  necessarily	  unacceptable	  –	  up	  to	  developer’s	  EIA	  to	  
show	  it’s	  acceptable	  

•  Avoid	  statements	  like	  ‘proposals	  which	  have	  an	  adverse	  
impact	  on	  landscape,	  residenCal	  amenity,	  ecology	  etc	  will	  not	  
be	  permieed’	  since	  developments	  will	  have	  some	  adverse	  
impact	  and	  it’s	  too	  easy	  to	  refused…	  need	  to	  be	  weighed	  
against	  wider	  benefits	  of	  renewable	  energy	  	  



Developer/installer	  feedback	  

•  Don’t	  include	  standoffs	  from	  properCes	  in	  policy,	  but	  use	  
residenCal	  amenity	  assessment	  to	  decide,	  not	  arbitrary	  
distance	  

•  Refs	  to	  AONBs,	  NaConal	  Parks,	  SSSIs	  are	  needed,	  but	  don’t	  
apply	  buffer	  zones	  

•  Assess	  proposals	  first	  against	  renewable	  energy	  policy;	  get	  
this	  wording	  right	  as	  other	  policies	  may	  well	  say	  ‘adverse	  
effects	  will	  not	  be	  permieed’	  



Shout	  about	  it!	  Engage	  

•  How	  do	  I	  know	  what	  you	  want?	  What	  is	  acceptable,	  how	  
do	  you	  make	  it	  easy	  for	  me?	  Do	  you	  have	  informaCon	  
and	  pictures	  on	  your	  website	  or	  someone	  I	  can	  talk	  to?	  

•  As	  a	  farmer	  wanCng	  to	  put	  in	  a	  wind	  turbine,	  can	  I	  easily	  
see	  what	  is	  acceptable	  and	  what’s	  not	  to	  the	  planners?	  	  

•  Can	  I	  see	  an	  example	  of	  a	  good	  vs	  bad	  planning	  
applicaCon?	  	  

•  Make	  it	  easier	  to	  apply	  as	  a	  2	  year	  hydro	  or	  large	  project	  
is	  cosCng	  a	  lot	  just	  to	  get	  to	  planning	  stage,	  delays	  can	  kill	  
a	  project"



Council’s	  shared	  vision	  

•  As	  a	  council	  you	  need	  to	  know	  what	  you	  want	  for	  large	  scale	  
and	  for	  small	  scale	  (scale	  needed)	  

•  Numbers	  of	  small	  systems	  and	  larger	  developments	  
•  How	  to	  link	  renewable	  energy	  development	  with	  other	  

development	  	  

•  A	  process	  of	  engagement/debate	  and	  decisions	  	  
•  Tie	  it	  to	  economic	  development	  	  



Discussion	  

•  What	  technologies	  fit	  in	  your	  local	  area?	  	  

•  What	  policies	  do	  you	  need?	  

•  How	  do	  you	  make	  them	  happen?	  	  


