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“View from 40,000 feet”“View from 40,000 feet”



“Thanks to Richard Scarry.”



Types of  Renewable ResourcesTypes of  Renewable Resources
(Weinberger,  2003)(Weinberger,  2003)

Storage and conversion fueled
by renewable resources such
as pumped storage and fuel

cells

Type 3
Indirectly Renewable

Biomass, Landfill  gas, MSWType 2
Virtually Renewable

Solar, Wind, Hydro, TidalType 1
Truly Renewable



Current  Renewable Status in NYSCurrent  Renewable Status in NYS
nn All  NYS renewable  resourcesAl l  NYS renewable  resources

nn 6,014 M W6,014 M W

nn All   hydro capacityAll   hydro capacity
nn 5,492 M W  (216 pro jects)5 ,492  M W  (216 pro jects)

nn Hydro (excluding Niagara,  St .  LawrenceHydro (excluding Niagara,  St .  Lawrence
and B lenhe im-and B lenhe im-G ilboaG ilboa))
nn 1,480 M W  (213 pro jects)1 ,480  M W  (213 pro jects)

nn Other  renewable  resourcesOther  renewable  resources
nn 5 2 2  M W5 2 2  M W



Hydro as  a  Renewable ResourceHydro as  a  Renewable Resource

nn River  f low +  change  in  e levat ion  =  HYDRORiver  f low +  change  in  e levat ion  =  HYDRO

nn Technical ly ,  a l l  hydro is  a  renewable  resourceTechnical ly ,  a l l  hydro is  a  renewable  resource
nn Not al l  hydro is  considered “green” powerNot al l  hydro is  considered “green” power

nn Defini t ion of  “green” hydropower  var iesDef ini t ion of  “green” hydropower  var ies
nn In Europe,  hydro is  considered “green” i f  i t  is  less  than 30 MWIn Europe,  hydro is  considered “green” i f  i t  is  less  than 30 MW

and operates run-of-riverand operates run-of-river

nn I n  N Y S ,  … ?I n  N Y S ,  … ?



Hydro BasicsHydro Basics

nn Potential  energy of  fal l ingPotential  energy of  fal l ing
water  sp inswater  sp ins
turbine/generator  andturbine/generator  and
produces electrici typroduces electrici ty

nn Very re l iable  technologyVery re l iable  technology

nn Most  is  run-of-r iverMost  is  run-of-r iver

nn Head (drop)  range is  8-  toHead (drop)  range is  8-  to
1,200-feet1,200-feet

nn Flow range is  5  to  375 ,000Flow range is  5  to  375 ,000
cubic  feet  per  second.cubic  feet  per  second.



Hydro InformationHydro Information

nn Convent ional  hydroConvent ional  hydro

nn Run-of -r iverRun-of -r iver

nn Peaking (s torage-and-re lease)Peaking (s torage-and-re lease)

nn Pumped s toragePumped s torage

nn Depends  on  avai lab le  energy  source  forDepends  on  avai lab le  energy  source  for
p u m p i n gp u m p i n g

nn Size  ranges  in  NYS var ies  f rom 30Size  ranges  in  NYS var ies  f rom 30
kilowatts  to 2,400,000 kilowattskilowatts  to 2,400,000 kilowatts



H istoryH istory

nn 19081908

nn M o r e  t h a n  3 0 0  h y d r o  p l a n t s  i n  N Y SM o r e  t h a n  3 0 0  h y d r o  p l a n t s  i n  N Y S

nn 20032003

nn A p p r o x i m a t e l y  2 2 0  h y d r o  p l a n t s  i n  N Y SA p p r o x i m a t e l y  2 2 0  h y d r o  p l a n t s  i n  N Y S



LongevityLongevity

nn Average  age  o f  pre -Average  age  o f  pre -
PURPA hydro  p lants  inPURPA hydro  p lants  in
NYS is  about  80-yearsNYS is  about  80-years

nn Oldest  plant  was bui l t  inOldest  plant  was bui l t  in
1897,  1897,  106-years old106-years old !!

nn Product ive  l i fe  unl ike  anyProduct ive  l i fe  unl ike  any
other  energy generat ionother  energy generat ion
technologytechnology



Energy Development DensityEnergy Development Density
( for  1 ,000 MW)(for  1 ,000 MW)

60,000 AcresWind

10,000 AcresPhotovoltaic

1,000 AcresHydro

150 AcresThermal (gas turbine)



Hydro Development  TimeframeHydro Development  Timeframe

nn Planning and regulatory phasesPlanning and regulatory phases

nn 6  m o n t h s  t o  3 6  m o n t h s6  m o n t h s  t o  3 6  m o n t h s

nn Construct ion phaseConstruct ion phase

nn 6  m o n t h s  t o  2 4  m o n t h s6  m o n t h s  t o  2 4  m o n t h s



Hydroelectric PotentialHydroelectric Potential
(According to NYSERDA, 1980)(According to NYSERDA, 1980)

nn Undeve loped  s i t esUndeve loped  s i t es
w i t h  d a mw i t h  d a m

nn 441 s i tes441 s i tes

nn 1 , 5 5 2  M W1 , 5 5 2  M W

nn Undeve loped  s i t esUndeve loped  s i t es
w i t h o u t  d a m sw i t h o u t  d a m s

nn 315 s i tes315 s i tes

nn 2 , 3 6 0  M W2 , 3 6 0  M W



Hydroelectric PotentialHydroelectric Potential
(According to USCOE, 1997)(According to USCOE, 1997)

nn Incremental  capacityIncremental  capacity
nn 44 sites44 sites

nn 1 6 0  M W1 6 0  M W

nn Undeveloped s i tes  withUndeveloped s i tes  with
d a m sd a m s
nn 212 sites212 sites

nn 4 9 5  M W4 9 5  M W

nn Undeveloped s i tesUndeveloped s i tes
w i t h o u t  d a m sw i t h o u t  d a m s
nn 96 sites96 sites

nn 6 5 2  M W6 5 2  M W



Impediments  to  HydroImpediments  to  Hydro

nn H igh capital  costH igh capital  cost

nn Extensive regulatory oversightExtensive regulatory oversight

nn More  then  20  Federa l ,  S ta te  and  Loca lMore  then  20  Federa l ,  S ta te  and  Loca l
agencies  are  involved in  the  processagencies  are  involved in  the  process

nn In NYS there is  a significant real  estate taxIn NYS there is  a significant real  estate tax
burdenburden

nn C a n  b e  a s  m u c h  a s  5 0 %  o f  g r o s s  r e v e n u eC a n  b e  a s  m u c h  a s  5 0 %  o f  g r o s s  r e v e n u e



IssuesIssues

nn E n v i r o n m e n t a lE n v i r o n m e n t a l

nn Primari ly related toPrimari ly related to
fishfish

nn Aesthet icsAesthet ics



SummarySummary

nn “Trai l ing edge of“Trai l ing edge of
technology”technology”
nn I t ’s  been around a veryIt ’s  been around a very

long time, so it’s reliablelong time, so it’s reliable
and wel l  knownand wel l  known

nn M u c h  d e v e l o p e d ,  b u tM u c h  d e v e l o p e d ,  b u t
much  potent ia lmuch  potent ia l

nn Already provides  aAlready provides  a
signif icant contribution tosignif icant contribution to
N Y S  e n e r g y  m i xN Y S  e n e r g y  m i x



“Putting small hydropower back
on the line is basically something

good to do”

Paul Eckhoff in
“Minihydro” by John McPhee, 1985


