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TC: Jaclyn A .  Srill ing, Secretary 
New York Sta te  Public Service bmmission 
Three Empire State ?la= 
Albany, New York 12223-1350 

FFIOM: Janice I4 Yhipple, B~~(Syracuse  1951), NYSPE ~ic(339%,  re t i red) ,  P~D(?ZI) 
PO Box 185 
Springfield Center, Flew York 13468-0185 (Otsego munty) 

phone 315.858.2368 

: CASE 06-E-1424 - I n  Support of Peti t ion of Towns of Yarren and Stark f o r  
Be-hearing by the New York State  Public Service ammission 
Regardhg the Jordanville Vind Project (~e rk imer  a u n t y )  

. . . Wind-turbine-generators ( W T G ~ )  D3 NOT USE 02 CX)NSUME, ADD HEAT TO, o r  MUCH 

our ground and surface water resources during the i r  operation. On t h i s  project, 

there mill be minimum o r  no wntact  with .aquifers during mnstruction. 

. . .EN%RfX DEMAND3 ON WATER RESOURCZSJ a recent report  to Congress by US Sep t  o f  

Energy notesr "thenmelectric p u e r  generation acwunts f o r  35% of a l l  fresh water 

withdrawals and 2% of all nonagricultural water wnsumption in the United States." 

anstant Population Growth underlies a wntinual demand f o r  wre'.water, while high- 

tech WI-FI and even A/C lead the delrand for  mntinuous delivery of high quali ty 

e lec t r ic  p u e r .  



TC: Jadyn  -4. Brilling, Secre'ca-y 
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FWW: Janice M Whipple, ~ ~ ( S y r a c u s e  1951), t7Y3?3 Lic(33988, re t i red) ,  PhD(XP1) 
FO 9ox 185 
springfieid Center, Hew York 1N8-0185 (0tsego aunt~) 

phone 315.858.2368 

: 06-E-1424 - In S u p p r t  of Pet i t ion of Toms of ldarren and Stark f o r  
2e-hearing by the Rew York S ta t e  Public Service mmmission 
Regarding the Jordanville Vind Project  (~e rk imer  County) 

. . . Wind-turbine-generators ('WTGs) NOT USE o r  CDNSUME, ADD KUT TO, o r  TOUCH 

our ground and surface water resources during t h e i r  operation. On t h i s  project, 

there w i l l  be minimum o r  no contact with -aquifers during construction. 

... ENERGY DER4?iDS ON XATER FtESOURW, a recent report  to Congress by US Bept of 

Energy notes: "thermoelectric pwer  generation accounts f o r  39% of  all fresh water 

withdrawals and 2% of all nonagricultural water wnsmption in the United States." 

Constant Population GmKth underlies a continual demand f o r  more .water, while high- 

tech WI-FI and even A/C lead the demnd f o r  continuous delivery of high qual i ty  

e lec t r ic  poxer. 

. . .In t h i s  area, there have been recent open conflicts between nater-users, eg 

Hinkley Reservoir r e  Utica. and suburbs' water supply and f i l l i ryk ie  h a 1  locks. 

On nearby Lake Ontario, there are demnds f o r  water on b t h  Canadian and New York 

State shores; the latter includes three nuclear t h e m e l e c t r i c  plar-ts a&k& at the 

ea s t  end of the  Lake, which require v a s t  anrounts of cooling water. 

THIS IS fTGT A GOOD TI]@ M CUT BACK ON ANY W I R O ~ ~ ~ T A L L Y  BENIGI G%MERATIhTG PiiOJ- 

. A i600~egaUatt nuclear plant has been proposed fo r  the east end of  the Lzke, 

but its prototype in "inland is having some r e a l  problems now; tvio of the o ther  
.. plants have beenWre-licensed" an6 they are  a&?$.  nelp from t h a t  area. w i l l  take a 

long t ine  , an4 it iiodd still be wL1g :??,ter 2.2 crestb-; heat .  Additionzl me?, 

orobleea are  the Cme-:lt ~i 2067 an2 the $ioc-is and landslides of 2006. 

TIiI,; 13 1'; ;, !XOD TI1.E mx;I? 19 ..'fl,& f r o m  the o r i g i r a  pm ject. The 2 i": 
- . -  ::IL,S Z i t  in closely to the p x e r  g r i d  with no nee6 For those argument-provokix 

765kilovolt. loW5idC;.:-.ce l ines  that  involve the jcate  and Federal govements .  The 

general populace is very outspoken zgainst then, and has sometimes turned to violence. 

To sone, however, the sight of a 2 megawatt bTG is pleasing o r  a t  l e a s t  acceptable. 

These people bave proba'oly viewed actual VTGs in the f i e ld .  The visual center-of- 

gravity is at the nacelle and hub, 262 fee t  a b v e  grouqd--the pint  a twh ich  the 

rotor is enployed. If one of the blates is ver t ical ,  the t i p  height i s  399 f e e t .  

Opponents choose the 400 foot dimension to quote, a s  a mxiinun. 



... It appears that the deletion of these 19 turbines is based upon complaints of 

disturbances i n  a viewshed; the turbines themselves are not themselves w i th in  any 

h i s to r ic  d i s t r i c t .  Those c o ~ h i n t s  are based on the theory of imagination, the  

ideas t h a t  "400 foot tall turbines w i l l  be seen" o r  "towers as tall as a 40-story 

building....", with the implied assumption tha t  the  atnospheric conditions are 

constantly very clear.(F'RACT1~4L DEiGPECTIW was first presented Sun 29,2006, 

. . .?EGLECl'ED, however, IS  THE TRUTH GF THE 'L~TEEK~TICAL LAWS OF LIIEAR (SCEDTTIFIC) 

P ~ ~ P E C T I V E ;  TIZSE LAWS D,TC=F TW mrnAs2 m ~ S U A L  APPARET ~IGHT(SIZE) of 

NTY OBJECT VITH INCREASING DISTPII.:CE FFOEOW THY OBSERVEil. (see The DEC Policy System 

program Policy, Department ID: Dm-00-2,"Assessing and Mitigating V i s u a l  Impacts'; 

issuance date 7/31/00.) Even on a clear day, an object  kJ0foot tall ( i f  the ~ i d t h  

i s  suf f ic ien t  f o r  c la r i ty )  would appear, a t  arm's length, to be 3/16 inch mas, a t  

a distance of 15 miles. A t  10 miles, it would appear to be 3/8inch; a t  0 .9-zlmst  

one mile, it would appear to be 3 inches tall. ..and so on. The VTGs at  10 and - 
15 miles muld occupy a minute $ of the t o t a l  scene, a minimal impact t h a t  might 

even require use of binoculars. (see ck\) 

IjITH THE EVXR INCFEASIllG PmSUIBS ON SUPPLIERS OF ELECTRIC POWER AND POTAELE 

WATER, flC4N WE ATR3RD THE LUIWRL OF DELETI:CG THESS 19 POWR PEOVIIIERS AT THIS TIIB-- 

BASED ON THEORETICAL VISUAL DISTUBAN!XS? 

.,.Old-fashioned c o m n  sense says that  AITf deletion of wind-turbine-generators 

lX17JLD BE IX3B ADDER TKLX HAV% BEXN IN PLACE ATJD AAW PEOVED TO BE CAUSING HARM. 

An offending s t ructure  could be swig dismantled (not demolished); any income 

from the high-quality scrap material could of f se t  money spent on employing a work 

force f o r  tbt job. This a~pimach would obviously require a cer ta in  time period 

f o r  t e s t i ng  and the agreement of the Company, landowners and the  Towns. This approa.ch 

a u l d  prevent any embarassing af ter tbu$hts  of "why d i h ' t  we?" and ::Om3 BZ BA3ZD 

FALTS YA)TIs;<TZD G'E?  T I E .  

This comnunicatior. is i n  addition to a general l e t t e r  to the  Commission dated 

26 September 2007 which contains enclosures pertinent to t h i s  topic. 

I, Janice I3 lihipple, am not employed by the Cbmpany, the  lando-me=, the  Town+, e tc . ,  

nor  em I, by t h i s  l e t t e r ,  e r y ~ i n g  i n  the ~ r a c t i c e  of professional engineering o r  

law. I speak as a re t i red  bjdmlogist ,  a s  ax individual concerned f o r  the  

greater good, a s  we a l l  should be. 

3- a& 2007 



26 September 2007 

TO: New-York State Public Service Commission 
Attention: Jaclyn Brilling, Secretary 
Three Empire State Plaz-, 
Albany, New York 12223-1350 

Janice M Whipple, ~CE(Syracuse) 1951; NYS P.E. l i c  no 33988(retired); P~D(RPI) 
POBOX 185 
Springfield Center, N.Y. 13468-0185 (0tsego bunty)  

ph 315.858.2368 

RE: Jordanville Wind pmjec t  i n  the Towns of Warren and Stark, Herkimer Cbunty 

... The writer wishes to comment on I) the re la t ion of wind-turbine generation of  

e lectr ic  power to our natural ground/surface water resources; 2) the  visual  aspect 

of wind-turbine generators in the landscape; 3) the urgent need f o r  farmers to be 

able to (continue to)  produce food i n  the future; 4) the use of history-oriented 

tourism a s  -a socio-econo'kc tool. 

l)..As a re t i red  hydrologist, I l i k e  the generation of  e l e c t r i c  power by wind-turbines. 

I n  operation, THEY D3 - NOT USE o r  ONSUME, ADD HEAT M, OR EVEN MUM OUR GIEDUND and 

SURFACE WATERS1 Whereas turbines are taken to task f o r  being "down" when the wind 

i sn ' t  blowing a t  a particular s i t e ,  no one notices t h a t  large steam-turbine gener- 

ating plants ( b t h  nuclear and fossil-fuel) use lar@;e m u n t s  ofsurface water f o r  

cooling and suksequently large amunts of heat a r e  released to t h a t  water and/or to 

the a h s p h e r e .  

.... A recent US De3t of h e r g y  report to Congress, ENERGY LZWJE ON WATER RESOURCES 

... notes that "thermelectric power generation accounts f o r  o f  all fresh-water 

withdzawals and 2%f all n o n a g r i c u l t d  water consumption i n  the  United States. .  . " 
Also noted is "As population has increased, demand f o r  energy and water has grown.. . 
Competing demands for  water supply are affecting the value and ava i l ab i l i t y  of  the  

resource." (see encl) 

...In our area, Lake Ontario, which provides moling water f o r  many plan ts  along the 

Neu York State shore, is under increased pressure from the c i t y  of Toronto, Canada 

for  nore cooling water. It is reported tha t  the Great Lakes in general have anr in- 

creasing surface water temperatures. I n  the U t i c a ,  New York area, there  is heated 

conflict over the use of HincHey Reservoir water to r e f i l l  the Erie Canal locks 

as  well as to provide drinking water to the City of Utica (and envbns/aew suburbs?). 

... In passing over the seen/unseen issue of  the wind-turbine "down time" i n  no wind 

(which brings an estimated "efficiency" to 3%), compare t h a t  with " t radi t ional"  

power generation. (see POWER GENERATION TECHNOLOGIES, BY Paul Breeze, 2005) p62: 

"The production of e lectr ic i ty  from fos s i l ,  biomass o r  nuclear fuels  is an inef f ic ien t  

nmnncr mila c r r m n  m r r a ~ r n  m l - n + ~ .  e o n  m r h i n ~ r e  n e ~ r l ~ r  C\M n n o r l r r r  mnve-inn n??in:n..rrr 



Whipple, 26 Sept 2007, p2 of 3. 

most operate closer 'XI 3 6  and smaller oP older  un i t s  my  reach only 2 6 .    he USA, 

which has a typical mix of fossil-fuel-based combustion plants, achieves an average 

power plant efficiency of 33%" The n i t e r  would l i ke  to point out t h a t  t h i s  f igure  

may not include mining and transport of fuel  and certainly does not address the  safgty 

factor from within o r  f r o m  wi tbu t ,  such a s  "terrorist" attacks.  

2) As a c i v i l  engineer trained i n  photogrammetry and surveying, and with later exper- 

ience in sketching "geometricdlly-oorrect" muntain landsape pictures,  I have consid- 

erable backgr?ound in "landscape appreciation". I was a lso  influenced by the  b o k  

WIND POWER I N  VIEW -Energy Landscapes in a Crowded World - (see e n d )  

... I presented xay first draft of"PRACP1CP;L PERSPECTNE - A Rule of  Thumb to Estimate 

& Predict Apparent Heights at Distance" on June 29,2006 at  the first SEQR hearing f o r  

the  Jordanville Wind pmject.  There was a f u l l  house, pms  and wns.  (see  ind) 

. .:!Practical Perspective" deals uith the issue of ~ i n e f f / ~ c i e n t i i i c / ~ t h e m a t i c a l  

8erspective which is noted (armg other topics by the NYS Dept Fav Cons "DEC" in 

the publication "The DEC Policy System, Department ID:DEP-00-2, Tit le :  Assess* and 

Mitigating ~ h u a l  Impacts.. . . . . . ."issue date 7/31/00. ~ i n e a r / S c i e n t i f i c  perspectivq 

is thedecreare in apparent height of an object  with distance. It is the  skeleton upon 

which atmspheric perspective is draped. It is hidden amng other  factors in  the 

wmputer programs used to create the small photosimulation images found i n  the  

Environmental Impact Stateaents fo r  the SEQR pmcess. That d e s  it d i f f i c u l t  to 
determine if a picture is "true". 

6 . . .Although there has been wn&ed talk/nrit ing about "seeing 400-foot"or"x-storied 
F 

buildings" in the distance, none of the objectors have nodified t h e i r  statements to 

include decreashg apparent height. 

3 )  There is an urgent need to keep farmland and its EXPERIENCED FAMILY FARMERS: 

(including a large Amish population) in business. k i r y  prices are set by others 

and give next-a-zero prof i t  fo r  the farmers. Developers are uai t ing a t  the door- 

s t ep  f o r  new spaces to subdivide and "develop". Developments usually cost  the com- 

munity mre in  the long run. Food prices are already up because of  t h e  corn-for- 

ethanol industry. Imported food is becoming less desirable , not  only fo r  fair-trade 

and fuel-for-transport reasons, bu t  for  t h e  repeated findings of  toxins i n  the food. 

. . .Wind-turbines can harvest the wind as a crop, with the market wming to it. The 

communities - towns, county, school d i t r ic t -  w i l l  also ge t  some p r o f i t  from f inancial  

agreements with the developer. , We need to be ready, in view of current world condi- 

t ions,  fo r  p s s i b l e  disaster conditions. There a re  many, many people who cannot grow 

the i r  own food, an increasing number a t  that .  See also the kook "THE MNG EMERGENCY" 

by James Kunstler. 
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4) I t  appears to the writer that  tourism to Historic ~ i t e s / E U i l d i n g s / ~ e ~ i o n s  

is desirable in order to help regional ewmmies, (as  well as educate people in 

history).What are the jobs associated with tourism? Pumping Gas?--not even 

environmentally kindl What a b u t  a l i f e  o f  cleaning m t e l s ,  o r  carrying ou t  trash? 

AS f o r  being docents o r  guides, a good number of h i s tof ic  and cu l tura l  i n t i t a t i ons  

re ly  on unpaid senior-citizen volunteers. What kind of jobs wil l  i n sp i r e  the young 

people of today to find interesting, envbnmentdlly friendly work ar t h a t  nil1 

inspire them to action for  the benefit of future  communities? 

. ..TOURISM BY MDMR VEHICLE IS - NOT ENVIIIDNMENTALLY FRIENIILYI More f o s s i l  fue l s  a r e  

used, heat is generated by car engines (air-conditioned a t  that)  and f r i c t i o n  df car 

t i r e s ,  as well as heat absorbebby asphalt mad surfaces. 

... Tourism will increase water use, in many instances stressing the capacity of  the 

present water intake supplies and the sewage treatment plant capacit ies.  Locally, 
Otsego Lake ac t s  as  a water-supply for Cooperstown and a sewage-flusher f o r  the 

Susquehanna River. The west side of the lake is currently addressing a loca l  

sewage problem fmm the t ightly packed camps and residences along the s teep bedmck 

terrain.  Alas! 

This communication is written i n  the bpe that t r u t h  will come out  with f a c t s  

and numbers. 

Very t d y  YO-, 

Janice M Whipple 
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Energy, Water Closely Linked, New Report Says 
From The National Driller - April 16 2007 

much water, including wind and solar 
- although they do not neces- 

the electricity when it is 

consumed in produc- 
fuels, future trans- 

portation production fuels may be 
National Laboratory, the National water supplies and water quality. obtained from the production of 
Energy Technology Laboratory, and the U,S, Sen, Pete Domenici, ranking biofuels, hydrogen and coal liquefac- 
Electric Power Research Institute led 

member of the Senate Energy and tion, all ofwhich require more water 
the information collection and report 
development efforts, with Sandia 

and water are linked," from the West already know how real report, says that in their research for 
report author Chris Cameron. the threat of limited water availability the report, they discovered that "water 
production of energy requires large is," he says, " B U ~  the rest of the managers and energy managers don't 
volumes of water while the treatment country should also be concerned necessarily talk to each other. They 
and distribution of water is equally because water is increasingly relied on don't take a cooperative system-level 
dependent upon readily available, low- in every aspect of energy production." approach to energy and water man- 
cost energy." 

have to look at their water and energy 
needs in unison, rather than following 

Development Appropriations. energy production could more than the current U.S. path of managing 

www.netl.doe.gov/.../coalpower/ewr/ 
pubs/DOE%20energy-water% 
2Onexus%20Report%2Oto%20Congress 

F201206.pdf been curtailed due to water concerns, producing electricity that do not use 
and [building] and operation of new 
energy facilities must take into account 
the value of water resources." 

Cameron says that in preparing the 
report, it became obvious the availabil- 
ity of adequate water supplies has an 
impact on the availability of energy, and 
energy production and generation 
activities affect the availability and 
quality of water. It becomes particularly 
alarming as populations grow in water- 
scarce regions of the country like the 
South and Southwest where demand 

: i . .  :., I , 
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c, \ . $=, ?~ 5 Combined heat and power L - I 

----P----- - - 
Some loss of energy is inevitable. Neither thermodynamic nor electro- 

chenucal energy conversion processes can operate even theoretically at 
100% efficiency and practical conversion efficiencies are always below the 
theoretical limit. Hence, while technological advances may improve con- t 

(version efficiencies, a considerable amount of energy will always be wasted. 

r- This ener cannot --=.~ be utilised ~ to .-... generate elec@,aty ...~ but it can ..- J s ,. . 
heat can be used to produce hot water or for space @ 

_:__ . . . . . .  . . . -.. .~. . . . .--<*. 

+heating while --grade ~... : heat .*-. will . ,"..- generate .~ -~ . steam ~ 
* which can be 

%.$ eToited by some industrial processes. In this way the waste heat from 
power generation can replace heat or steam produced from a high-grade 
energy source such as gas, oil or even electricity. This represents a significant 
improvement in overall energy efficiency 
1--3 Systems which utilise waste heat in this way are ca l l edenqdhea t  

and go.wer..(CHP) systems. (the term co-generation $i often used too). Such ... 

.systems can operate with & energy efficiency of up-to 90%. This repre- 
sents a major saving in fuel cost and in environmental degradation. Yet 
while --._ the benefits __I__C. are widely ~ - ..recogni~d, the .~ . implementation . ~. .~ ~ of - ~ CHP -. - 
remains low. ---' . - 

#Part of the problem lies in the widespread preference for large central 1 
power stations to generate electricity. iuch $ants are sited t i  suit the 

' demands of power network and of the power generation companies which 
own them. Rarely will there ~ be a local ~ ~ . . ~  use for the waste-heat ~ energl! such a 
plant produces. Only if generating capacity is broken down into smaller 
units, each located close to the source of demand, does it become possible 
to plan to use both electricity and heat. 
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Power transmission 

Where the wind blows 

A grandiose plan t o  link Europe's electricity grids m a y  recast ~ u i n d p o w e r f r o m  its 
current role a s  a walk-on extra to being thestar of the  show 

P L U G  in yourtoaster-or your television versity of Kassel, in Germany.  continent^ 
or your vacuum cleaner-and the e lec  wide power distr~bution systems in a 

tricity that surges through it is an  alternar- place like Europe would deal with both of 
ing current. The questton of whether the thesepoints. 
world wouldbeoowered bv d~rect current The suestion of where the wind is 

bullr isbecause A C  powerlineswouldlose 
too much power over such large dlsrances. 
Hence the renewed interest i n o c .  

Westinghouse won the hattle of the 
currents in the 1880s because it is eaner to 
transform the voltage of an AC current 
than of a DC current. Hlgh voltage is the 
best way totransmtt power (the higherthe 
voltage, the smaller h e  loss), but high vol- 
tage is not usually what the user wants. 
Power is therefore transmitted along high- 
tension AC linesand then"stepped down" 
tousable voltages in local sub-stations. 

Edison was right. however, to argue 
that oc n the best wav to transmit  electric^ 

(DC). in which electrons flow in one direc- blowing would no longer matter because ity of any given voltage. That is because 
tion around a circuit, or bv altcmatine. cur- i t  is almost always blowine somewhere. If the shiftine current of AC runs to earth 
rent l a c ) .  in which the; ltggle backand 
forth, was dec~ded in the 1880s. Thomas 
Edison backed DC. George Westinghouse 
backed AC. West~nghouse won. 

The reason was that over the short d i s ~  
tnnres spanned by early power grids. ar 
transrntssion suffers lowerlos~es than DC. 
It thus became the industry standard. 
Some people, however,questionthat starv 
dard because over long distances h igh~vol~  
tage uc: luies suffer lower loses  than n c .  
Not only does that make then1 better in 
their o w n  right. but employing them 
would allow electricity grids to he restruc~ 
tured in ways that would make winti 
power more attractive.That u ~ ~ u l d  reduce 
the nwd for new convmtional (and pol- 
Ii111tig1 power station';. 

ACIDCIPC 
\$in~l power ha\ tu,u [irobicn~s. YCSLI don't 
,4lwayc get i t  where you want i t  and you 
~ ! r , j i ' t  ;ilw;tys get it when \ilu \%ant it. A c ~  
cord~ng tnl"rgen Schmid.tlielieidof &SET,  

a n  iilteinat~ve-energy itistitiitr ar the i i ~ i i .  

it were windy in Spain buy not in Ireland, 
current would flow in one direciloii. On a 
blustery day in the Emerald Isle it would 
f lou~ in the other. 

Dealine with whzn the wind hlowr lsa 
suhtler insue. In this context,an important 
Dart of Dr Schmid'r continenial end IS the 
brarich to Norway. IT is not that Gorway is 
a huge consumer. Rather, the country i \  
well suppiled with hydruelrcrrsc plants. 
'Thece are one of the few ways (but not the 
only wav, see box on nexi naee) that en- 

< . - 
ergy fron) transient sources like the wtnd 
can he stored in erid hlline auantitirs. The ., . 
power is used t ~ ; ' ~ u ~ i i p  water up into the 
rewrvorrs that fwd the hydroelectric t u r ~  
btnes. That way it is on tap wlicn needed. 
The capacity of Nnrway's reservotic. is so 
large. arrord~ng to Dr Schm~d, that should 
the wtird drop all over Eilrojie-whlch 
do?, happen on r;irr ocia?toni-the hydri! 
tpl;~nti ioiild spiiric inro actiori and 611 in 
thi. <;ill  fot up ti1 f;,ur weeks. 

l'ut like thk. ;i Eur~pcw;, i i .  elid wenis 
an  oh\ ~i i~ i>  tdi~i .  iii;n 11 hCi\ nc,t vet liccn 

more easil; than DC does. To avoid this 
earthing, . 4 ~  hnes have to be hu~lr a long 
way from the ground-and the higher the 
voltage, the farther away they need to be. 
At 400 k~lovolts, a standard value for long- 
dlstance transmisston, an alternating  cur^ 

rent 30 metres ( loo  feet) from the eround 
has a fortieth of the loss of a similar cable 
at ground level. Hut even at this heiqhr an 
overhead ur line will beat an  Ar: iine at 
distances more than l.oookm (hoo miles). 
while eround-level r ~ c  rvlll beat ar :  at d i s ~  " 
iancesasshortasjokm. 

Di Schmid calculates that a oc: erid uf 
the iort he envliages would allow wind to 
supply at lea<( 313% ofthe power needed in 
Europe. Moreover. ~t could do so reliably- 
andthat means wind pouercould beused 
ior what 15 ktiown in the 1arqoil as hase 
load pour r  \upply. 

Ba\e load power is the niinini,!rn ri. 
iiutr'.d to keep thiiipi ticking o v r r t l i u  dr, 
inand'; of ihrrc o'clock In thc rnorriliig, < i t  

thcicahouts. .4t the moment. tht\ IS sup 
plird by ti:r~l~ti<inal powrr stsililni. Thew r*  



building high-voltage DC line, between m e a n s a d d ~ n g m o r e t u r h i ~ ~ e ~ .  

~ ~ o r t h e r r i  Europe. 
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Airplanes An d Hydrologists - 
A Beneficial dllialice 

In Cooperalion With The Department 0 1  Environmental Conservation. 

The U.S. Geological Survey Has Been using Airplanes To Collect 

Valuable Data About New Vork State's Water Resources 

by Janice M. Whipple, PhD, PE, Hydrologist, U.S. Geological Survey, Albany 

H YDROLOGISTS qui te  often 
work outdoors and sometimes 
they have more than their feet 
in water (Figure 1 ) .  Now they 

can he found several thousand feet in 
the air. One place this is  happening is in 
New York State. I n  a cooperalive pro. 
gram with the Department of Euviron- 
mental Conservation, the U.S. Geological 

Survey has been using airplanes for the 
collection of water data. 

This Federal agency is responsible for 
appraisal of quantity and of our 
national water resources, for studies of 
areas af  existing or potential water proh. 
lerns, and for basic research in hydrology. 
The Geological Survey shares with State 
and local water agencies the responsibil- 

ity for planning and financing water- 
resource investigations. 

Most water records to date have been 
collected on the ground. One of the oldest 
routine Survey programs ha< heen stream 
gaging, where streamflows are  measured 
at specified locations on various rivers. 
By building up s catalog of information, 
one can relate stage (water level) to dis- 
charge (flow, such as cubic feet per sec- 
ond) ,  so that water quantity can be rap- 
idly assessed. These data are needed, for 
example, for high-water prediction dur- 
ing spring runofl or for evaluation of low- 
flow conditions during summer drought. 
This information in turn is used for reg. 
ulating streamflow to prevent floods or 
to maintain minimum discharge for vari- 
ous purposes. Many years of work have 
been involved in building this rapid- 
response capability. 

Another program has been the map. 
ping of areas suhject t o  flooding. The 
area varies with the severity of the flood, 
~vhich statistically may be called "50. 
year," "100-year," or even "annual." 
Flooding is real ly  a natard process and 
the flood plain should be considered os 

[he riner's land. The airborne-data col. 
lection capability hecomes very useful in 
nrapping flooded areas, even after high 
water has subsided. The vertical aerial 
photograph of the Black River near Low- 
rille shows a particular flood in April 
1971 (Figure 2 ) .  The picture delineates 
the area of the Rood plain undcr water 
and illustrates the mechanics of river 
Bow. Note the How lines of muddy water 
ifrom sediment. pirkpd u p  at the edge of 
the flood plain) converging where the 
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Fig. 2 -Block River in flood 

water velocity increases at s channel 
constriction, If this stream were not reg- 
ulated, the flooded area would probably 
have been more extensive. 

A special project of the Geological 
Survey has heen the study of Oneida Lake 
in central New York. This lake is under- 
going "eutrophication" ( a  normal geo- 
logic process of filling-in with organisms 
and sediments, which can he hurried by 
man's activities). The aerial photograph 
(Figure 3 )  indicates the shoal areas of 
the  eastern shore, hot especially signifi- 
cant are the white streaks on the water 
surface. These streaks, which are almost 
parallel to the wind direction as indicated 
1,y the smoke, are called "wind streaks." 
They are formed by accumulations of 
foam or small material where water con- 
verges hecause of vertical circulation 
caused by the  wind. These streaks must 
have heen forming here for a long time, 
because the Indian name for the lake, 
Seuglika, means "Striped with blue and 

white lines . . ." This wind-driven circu- 
lation is important in shallow Oneida 
Lake because it drags up  nutrients that 
would otherwise lie quietly on the bottom 
and makes them available for  feeding 
organisms such as algae. 

A recent Survey program includes 
aerial thermal infrared (beyond.the-red)" 
mapping, whereby a catalog of water- 
temperature information is being com. 
piled to augment data collected at inter- 
mittent point-sampling stations. This cata- 
log is a t  the paint where stream'gsging 
was many years ago. 

Instead of using color as an indicator 
of water flow or quality as in photogra- 
phy, we ran use temperature. Because 
"state.of-the.artn technology permits mea- 
surement from the air, the hydrologist 
gains much new information. Airborne 
electronic equipment senses the heat radi- 
ated from the water surface and can be 

-- ... 
*Heat wavcs l ~ a r r  a longer wave length than 
visible red. 

used day or night. Nighttime is often fav- 
ored because the radiant temperature is 
more closely related to thermometer-read 
temperature in the water (the sun heats 
the water surface during the day). The 
usually calmer atmosphere at night also 
permits better data collection. 

The infrared imaging process can be 
likened to making a photograph of the 
picture on a television scrrcn. The pruh- 
lems of heat-signal detection can be com- 
pared to those of putting the right TV 
antenna in the right location. The elec- 
tronics system includes an amplifier far 
magnifying the signal, a television (cath- 
ode ray) tube for converting the signal 
to light, and varions knobs including 
those analogou5 to TV contrast and 
hrightness to control the gray shades of 
the picture. Finally, the camera that 
photographs the light signal must be set 
and the film and prints must he devel- 
uped. The final product is the photo. 
graphic "image" in which gray shades 
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Fig. 3 - Oneido Loke 

represent heat values: In a "positive" 
print, warm areas are printed as lipht 
tones and cold areas as dark tones. 

Air Force Cooperates 

Infrared imagery pictures of many 
New Yurk State areas were made abail- 
able to the Survey by the Reconnaissance 
Branch of the Rome Air Development 
Center at Gri5ss Air Force Base in Rome. 
New York. These areas include Cayuga 
and Senera Lakes, Lake Ontario shore- 

Fig. 4 - Onondaga Lake (infrared imogei 

line, St. Lawrence River, and Onondaga 
and Oneida Lakes. In addition, infrared 
equipment was loaned by the Infrared 
Components and Techniques Section of 
Air FOICF Alionics Laburatory. 

Watrr.circulation patterns can he de- 
scribed on infrared imaeery. Far exam. 
pla, the image of the northern part of 
011ondaga Lake, near Syracuse (Figure 
4 j ,  sltorrs that cooler (darker) surface 
water is apparently entering the lake 
through its normal outlet. On llie evening 

of July 8, 1970, when this irnage was ac- 
quired, there war a 7.knot vind blowing 
toward the outlet. The feature 
may be a rexrse  inflow into the lake 
resulting from complex water-level regu- 
lations in other parts of the Oswego 
River basin. The outlet has been difficult 
to "gage" (measure flo,,.) because of the 
small elevation gradient and the dih-iculty 
of separating M-ind and flow effects at low 
water velocities. 

The infrared image of the eastern part 
of Oneida Lake near Sylvan Beach (Fig- 
ure 5)  was collected on the night of 
October 7, 1970. Fish Creek (at left) is 
cooler (darker tones) thsn the lake 
(lighter tunes). That condition is normal 
at this time of year after the lake has 
ahsorhed heat from the summer sun .  The 
flamelike pattern in the near-shore area 
probably represents  shallow water ,  
warmed during the day, that is mixing 
with the bottom sediments. The mixing, 
and resulting water-current pattern, is an 
example of another natural geologic proc- 
ess that is sometimes called "beach 
erosion." 

Infrared pictures such as these whet 
the scientific appetite for the actual radi- 
ant temperatures that the photographic 
gray shades represent. After all, the sur- 
face of a water body is very important 
because of the energy exchanges that take 
place there. (Consider how lakes may 
modify local climates by delaying fall 
frosts or by causing early winter snow- 
squalls.) Heat is shsorhed daily from the 
sun and is lost (radiated) from the water 
at night; evaporation also takes place 
here. However, the activity at the air- 
water surface has been hard to measure 
by traditional means. As thermal infrared 
data Lecllrne cataloged and interpreted, 
our understanding of the energy exchange 
will increase. 
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Fig. 5 - Oneida Lake (infrared irnoge) 

Now,  in changing a picturing system tllt.rr i. a r.<mitant c r l a t i o t l ~ l ~ i ~  vliltage 
to a rne~i-uring system, a corlsiderabie to heat 5icnnl re,.eiird. and valihrating 
amount o f  cars crlnipment and operating tlie coiltrols for  brig1rtnr.s and  contrast, 
time is needed. E ~ t r a  care must be taken tempctatrlrr rrfermcr -iJur,.r, must be 
11, cnsure "high-fidelity" - the  faithful- includr,d in the airborne system. 
ness of the picture you see to what is nc- The rlertrrmic signal niuy Ilc recorded 
lually there. Besides changing the elec- un magnetic videu tape  for Inlet piilrting 
tronic circuitry from a.c. to d.c.. so that  on film, as well a s  displayed on a TV-like 

screen d t i r i i ~ ~  the fligllt ik'ipurc h l .  '1'11,- 
"real~tiine" display is ilnp<,rtant I*, t h e  

hydroli,iiist ,n l l ~ a t  lie rn she  may in.pect 
the  data ar i l  is I t  a n d  a d i n 4  
Hight plans a s  ~ r , ~ t l i r r d .  

1nfr;trrd imagely of tlrr 51. I .a\ \ , l rnf.r  
River on tllr night of 1)cuenhrr 10, 19i0, 
was interesting I r cause  i1.r was juit hr- 

Figr. 6 and 8 (inset) - Dofo collection equipment and a ircrah 
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Fig. 7 - Hudson River Estuary fiofmred image) 

ginning to form. Data collected in the 
area of the Eisenhower Lock not only 
delineated areas of ice cover but also 
showed about a 2' Celsius (about 3%' 
Fahrenheit) difference in surface tem- 
peratures between thf open water outside 
the lock and the ice-water mixture in the 
Wiley-Dondero Ship Canal. Information 
of this kind pertains to the length of the 
shipping season for the St. Lawrence Sea- 
m-ay. 

Infrared imagery of the Hudson River 
Estuary npar Kingston in the early. 
morning hours of April 24, 1971 (Figure 
7 ) .  shnws detail that has not yet been 
fully interpreted. The discharge of Rond- 
out Creek is some 2' Celsius warmer than 
the main river body, as shown hy the 
imagery coding symbols. The surface 
temperature profile is "noisy" over parts 
of the r iwr and "smooth" at others. This 
difference is ahann in the irnagq as spotty 
versus smooth pray tones. The "smooth" 
area shoreward f r u m  the E-upus hleado~ra 
light is rery shallow water with little 

apparent current. Flow linei that are in- 
dicated by natural temperature (rather 
than by color as in the flood photograph) 
again reflect the inHuence of channel 
shape on water velocity. Note that the 
land is much cooler (darker in  the hot- 
tom picture) than the water. With the 
measuring iy;trm, it i i  imporsible to gct 
fine thermal detail and grrat temperature 
range at the same time, sn the land infor- 
mation was sacrificed. 

Department Program Expanded 

Through coordinators S. P. hlathur 
and K. E, hla>lath u f  t l ~ r  Depaitmrnt of 
Environmental Consen~ation, tlre Division 
of  Pure Waters water-ijunlity ..urrelilan~~e 
program was expanded to inrlride the 
Gealopical Suire?~ aerial infrsred thermal 
data. Surjace waters in Sea York State 
include about i0,000 mil?- of stream, 
3,500,000 acres of inland lakes, and many 
square miles of ocean. Becauv it i i  \ ir-  
toally impnssible tn rollect complete data 
over such entcnsive areas by 

basad personnel alone. the airbornc data 
are must useful and economical. The in. 
formation ties i n  with the automatir-moni. 
toring network to add space-continuity to 
the time-erntinuity uf the puint samples. 
By distinguishing the relntionjhip of the 
sampling point lo the main water body, it 
also tella nlrcre ?ampling crew ran he 
directed to collect meaningful water-qual- 
ity 5amplec. 

The aerial vicw in the future may use 
more sophisticated equipment and i,e t ird 
in ~vi th  the view from farther out in space. 
The program ofice of the Geological Snr- 
rey Earth Resources Ohserration System, 
in cooperation with the National Aero- 
nautics and Space Administration, is look- 
ing toward the day in the near future 
><hen an orl~iting aatzllite %-ill be able to 
collect similar information from ahout 
,300 mile- from earth. Vntil that time, and 
during periods of cloud corer, the air- 
plane - even the cenerni,lp DC-3 (Fig- 
u r e  8)  - will continue to s u r e  capal~ly 
as  a rnahile hydrologic l a h n r a t ~ r ~ .  3 
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AERIAL HEAT SENSING AIDS 
WATER QUALITY STUDIES 

Observations using airborne thermalinfrared 
senslng equipment along Lake Ontario shoreline are 
again proving t o  be valuable in demonsrratlng 
capability of tracing water temperatures and in 
circulation patterns, according t o  Dr. Janfce M .  
Whipple, a LI S. Geological Survey hydrologist in 
Albany. Dr. Whipple reported on airborne work 
carried on  by the U.S.G.S. in cooperation w i th  New 
York State Department o f  Environmental Conser- 
vation, Division of Pure Waters, between November 
1970 and June 1971, at a recent joint annual 
meeting o f  the American Congress on  Surveying and 
Mapping and the American Society o f   photo^ 
grammetry in Washington, D.C. 

Dr. Whipple pointed ou t  that  the Lake Ontario 
shoreline character~stics allowed aerial thermal- 
infrared sensing equipment t o  assist in calibrating 
and defining the surface area of temperature 
d~fferences in the Lake caused b y  natural and 
artificial discharges. She reported that the bound- 
aries and high-temperature characteristics o f  the 
Genesee River were clearly shown for 2.000 feet 
into the lake. Even the water plume o f  a much 
smaller stream from a generating plant farther west 
was readily visible and measureable on  these special 
aerial images. Dr. Whippie emphasized that aerial 
measurement provides simultaneous and calibrated 
area-wide perspective in a pictorial or graphical 
format which is important in communicating w i th  
those o f  other scientific disciplines and that the 
images provided by this method are next  t o  
impossible t o  achieve b y  conventional temperature 
measurements made at lake surfaces. Dr. Whipple 
indicated the need for aerial data collection w i th  
continuing surveillance programming in order t o  

provide necessary reference data for  the thermal 
pollution arguments already taking place. 

The airborne program included fl ights over four 
areas: South shore of Lake Ontario; Cayuga Lake; 
St. Lawrence River; and Hudson River estuary. 
Flying heights used in the survey ranged from 1,000 
t o  3,000 feet above ground w ~ t h  best f ly lng tlnie a t  
nmht when interference from solar radiation and 
other factors is a t  a minimum. 

Photo courtesy of U S  G.S. 

Lake Ontario Shoreline. Aerial images f rom thermal 
~nfrared sensing equipment. 
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NEW COMMISSIONER AND ALTERNATE 
APPOINTED TO GREAT LAKES BASIN 
COMMISSION 

William C. Salmon, Deputy Director of the 
Office of Environmental Affairs, has been appointed 
Commissioner o f  the Great Lakes Basin Commission 
f rom the Department o f  State. Mr.  Salmon 
graduated from the Massachusetts Inst i tute o f  
Technology, Cambridge. Massachusetts. w i th  Bach- 
elor and Master of Science degrees i n  Mechanical 
Engineering. As a Sloan Fellow at MIT ,  he received 
i n  1969 the degree of Master o f  Science in 
Management Science, and after receiving that  degree 
he participated in the U.S. program for  the 
International Decade of Ocean Exploration. 

Mr. Salmon was Senior Engineer for  the 
Dynatech Corporation of Cambridge, Massachusetts, 
before l o i n ~ n g  the Department o f  State i n  1961. His 
work in the Department has included U.S. support 
o f  research overseas, internBtional cooperation in 
water resource management, and desalting tech- 
nology and development o f  the U.S. Water for  Peace 
Program. Mr. Salmon holds membership i n  both the 
National Society o f  Professional Engineers and the 
American Society o f  Mechanical Engineers. 

Appointed as Alternate Comm~ssioner f rom the 
Department o f  the Interior is William J. Drescher, 
North Central Regional Planning Officer o f  the 
Water Resources Division. U.S. Geoloaical Survev. - . . 
Madison, Wisconsin. 

Mr. Drescher received his Bachelor degree i n  Civil 
Engineering from the Untverstty of Colorado, and 
received his Master o f  Science degree in Geology 
from the University o f  Wisconsin. He has been 
associated wi th the Ground Water Branch of the 
U.S.G.S. in various positions including Project 
Chief. District Engineer in Wisconsin, and Area 
Chief for the Mid-Continent Area. Mr. Drescher 
holds membership in a long l i s t  of professional 
societies as well as being listed in American Men o f  
Science and in Who's Who in Engineertng. Mr. 
Drescher has authored and co-authored more than a 

Officiai  photograph, The Whi te  House 

NIXON AND TRUDEAU SIGN WATER 
QUALITY AGREEMENT 

The Great Lakes Basin Commission, represented 
by Chairman Freder~ck 0. Rouse, was officially 
invited to be present w i th  President N ixon  and 
Prime Minister Trudeau i n  Ottawa on Saturday. 
April 15 at their signing o f  the Executive Agreement 
for water quality i n  the Great Lakes. 

The Great Lakes Basin Commiss~on has par tic^ 
ipated actively on  the U.S. Negotiating Team and, 
working with a similar Canadian team. assisted i n  
bringing the Agreement t o  siqnature. The Asree- 



rially t o  better define the tcrm "thermal pollution." Quantita- 
tive imagery also reduces the fieldwork necessary for limno- 
logical ground truth. Analysis of such imagery has pointed orrt 
the  nrcd for calibrating individual in-place temperature sensors 
and locating them a t  sites suitable for  collecting t h r  water 
informat ior~ required. 

Ultimately thermal-infrared radiometry will be used t o  
define energy exchanges a t  the  a i r -wa t~r  interface. Activity a t  
this surface is difficult t o  measure by traditional m1:thods and 
is a n  important part  of  the  energy cycle for all water bodies. 
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COVER PHOTO-This month's cover photo resembles buttons that many people have b e e n  
wearing on their lapels recently. How many readers know where  you can see this happy 
face? T h e  April cover will show a n  expanded view which includes t h e  surrounding area, 
a description of the scene, and  credit to the  photographer. 
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imagery that  is calibrated can complete  areal 
surface distribution of the  existing point - - 

samples. 
Perhaps t h e  most important attribute of 

calibrated imagery is that it conveys infor- 
mation efficiently. Because a pictorial or 
graphical format can present  data with little 
reliance on text, i t  is important in  com- 
municating to  those w h o  d o  not have de-  
tailed scientific training in  hydrology. Water 
facts, in the long run, have  little value if they 
a re  not in t h e  hands of planners, managers, 
legislators, a n d  users w h o  n e e d  them. 
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Janice  'h ipyle ,  r e t i r e d  h y b l o g i s t ,  YCd,  Pi.3 
/ i a u d e  M l  

pt 43 
bmmen+k of Jo&nville .Jind Projec t  DdI; Thursday 29 Jbme 2006 

I have reviewed the contents of the  3ZU and find it eerie-~lly sa t i s fac tory ,  and 

I would l i k e  to make fu r the r  camments on geohydmlogy aspects and a l so  on 

endangered species  a t  another time. .4t  t h l s  hearing, I wish to address the  - 
sub jec t  of e x i s t %  visual character o f  the study s i t e  and the visual  impact 

( o f  the  turbine-towers) on the study site plus the +mile zone of in te res t .  

The DSIC follows the guidelines o f  THE I B C  POLICY 5Y;"Y. DP-00-2, Assesshg 

and E!itigating V i s u a l  Impacts, i ssue  date 7/31/00. The study site encompasses 

almost 10 square miles whereas the  v isual  study zone is s21d to be I74 sa_ n i l e s .  . I 
.;if.:: ::csneci to exis t ing  land use. the character 0:. ',he s h d y  aaree i s  described 

a s  bucolic, r e l a t i n g  to "da i ry  fanning as the p h a . - y  ag r icu l tmnl  ac t iv i ty" .  

This in one sense IS true, but the mechanization of q l - i cu l tu ra  has addedthe 

"noise " of t r a c t o r s ,  co~obines, s i l o  l o a h ,  irunure spreaders, e t c .  These a re  

not EZ&ZX?C continual noises however, and manure a m m  dn fade a 9 y .  
, 

The limestone q u z q  bas  some noise, b t h  from q u a w i n g  2nd from t rucks  hauling 

the crushed s tone  away. 

It is s a i d  t h a t  "the v i l lages  and h n l e t s  within this zone have a c l a s s i c  small town @ 

f e e l  and conve3- a sense o f  permanence and history': There is also some appearance of 

decay of l o c a l  business and community a c t i v i t y  evidenced by disused buildings. 

(7 ....,................................................,.............................. 
Yith respect  to visual  impacts and the methodology used to assess them, the task  

is under c o n t r o l  and sui tably  and b n e s t l y  defined, including photo renderings 

and simulat ions,  cross sections of l ines-of-sjql ir  and other  computer-aided tools .  

I wish to a d d n s s  the  use of photographs compared to viewing a scene in R e a l  L i f e .  

1) Looking at  a small-scale photo q u i r e s  only a f rac t ion o f  our natura l  "mne of 

vision, and because it is a t  hand it is easy to give t h a t  one p a r t i c u l a r  view a sense 

of permanence. Beal Life views occupy the ent i re  cone o f  vision, s a i d  to be a b u t  
90' and ms t  use fu l  a t  60'. I n  Real ~ife:? s ib i l l fg l  -W changing, the  viewer is moving 

and the s u n l k h t  is cknging.  Superna Snergy LLC has tabulated average monthly 

cloudiness f o r  Alw NY, with annual totals of 69 clear  days, ill p a r t l y  cloudy * (805) and 185 cloudy ( 9 2 ) .  Real Life brings peri?heritl vision into play and a wrap 

o f  diffused l i g h t  bring a sense of connectedness ta the scene. 



2 )  ?he viewer's i n t e n t  also determines w h a t  is seen i n  e i t h e r  a photo o r  in 
as 

Fieai Life. The wr i t e r  bas drawn many mountain = n o r a m  u i th  the i n t e n t  of  naming 

tne iromintain peaks and finding (o ther)  fores t - f i re  observation towers. Sometimes 

binoculars are required f o r  the latter. Cther viewers may be searching to f ind 

a b l ip  on the horizon that defines a t i n d  turbine tower. 

3) In  photo p""bs/simatiOns*, t & n e - t o r r s  are so small t h a t  the en t i r e ty  

is usually described as vis ib le ,  u i th  the  t i p  of &ne of the 3 blades a t  the v e r t i c a l  
POOR) 

defined as the . c r i t i c a l  dimensio r f o r  a l i n e  of s i g h t  ta the e n t i r e  s tructure.  In 

Aeal Life,  it can be seen that t h e  hub of  the blades a t  the nacel le  (262 f t )  is the 

vis,&i center  of  gravi ty  ~ X I & ~ X & % .  The tower s tops abrupay here, the nacel le  

boxes it d f f ,  The slender ,  variable-pitch blades enanate from this point.  If the 

blades are s t a t i o n v y  with one t i p  a t  400 ft ,  the 2 Other blades draw the  eye downward. 

It is a lso  the  sisudl center  of  gravi ty  because the m t a r y  m t i o n  o f  the blade 

begins here. If the blades a r e  m v i r g ,  it w i l l  be d i f f i c u l t  to focus on t h a t  400 f o o t  

th?mension. merefore ,  I suggest t h a t  t h e  dimesnsion of 262 f e e t  become the  c r i t e r i o n  

f o r  v i s i b i l i t y  s tud ies .  

4) For the photos, the  repor t  s t a t e d  openly and honestly that (Inthe e f fec t s  of 

distance (hazing, bluing, l o s s  o f  d e t a i l )  uere m t  added to any of  the simulations 

o r  photo renderings..." 23 photo scale, t h a t  slould be a tough job to do! In Real 

L i fe  there  is plenty o f  t h i s  atmospheric e f fec t ,  something ar t is t  ca l l  a e r i a l  

perspective. This includes change in  - value ( l i g h t  to dark, TV cont ras t )  and color  - 
(hue, such as blue, yellow,red)(TV color).  Wi'h distance values g e t  l i g h t e r  and 

colors  g e t  bluer.  Xith distance, especial ly a t  the b r i z o n ,  %is e f f e c t  occurs in 

3eal Li fe  bemuse there is mre atmosphere tkt is q e n e t a t e d ,  and -:kt atmdyhere 

m n k i n s  water m l e c u l e s  and/or o the r  p a r t i c d a t e s .  The shaq edges of any forms 

become l e s s  well-defined. 'qW&eric. l i g h ~  "wraps aruund" ob jec t s ,  especial ly 
T t k  %& LvhCd- hi&. 

slenker ones. Direc t  sunl ight  c rea tes  the  shadows. 

5) ~r t is ts-  Linear  perspective was t rea ted  i n  the s inulzt ions,  t h a t  i s l iuo te )  

"t'ne g m j e c t  elements are sbwn in  pmportion, p r s p e c t i v e ,  and pmper  r e l a t i o n  to 

the l andscqe" .  The photo-simulator uses computer programs to ca lcula te  t h i s  and 

the artist Tses eye-level,  horimn,  and vanishirs  yints.  In  Real Li fe ,  t h e  ( land) 

SL-~eyor(used to) use a tmsi t  f i t t e d  o u t  with a v e r t i c a l  a r c  and s t a d i a  hairs ir 
2 .  

the teiescoge. I n  ms t  Cases the lhz l r ;  i i eE  cal ibrated a t  a v e r t i c a l  dis tance to 

give a v e r t i c a l  i n t e rcep t  of one foot  on a rod held 100 f e e t  away. 



( Us- the artist's technique of a " ~ i c t u r e  plane" o r  "?lane of projection" with 

the s m e y o r ' s  use of measuriw distanes from subtended ver t i ca l  arcs, it may be 

wss ib le  to g e t  an estimate of the perceived height of a wind turhp-tower a t  

va-ious distances.  In R e a l  Life,  we can use a yardst-6 in) held out  a t  arm'% 

length b b u t  36 incheg f o r  our  measuriw stick?"(?K i ~ 5 ~ 3 n P & i % . Y $ & 3 f !  

mkht be using pencil lengths). Let ' s  use the oft-qmted but ephemerdl "dimension" 

of %O f e e t  l o r  the turbine "heightn---because it's an easy number to work with. 

3egin: jtand 400 f e e t  from the tower. Assume eye l eve l  is so close to the b t t o m  o f  the 

the tower it 's irrelevant .  Roll yoweyebdlls up and tzke a l i ne -o f - skh t  on the - 
blade t i p  a,t 400 f t .  The angle subtmded is 4?, p d  the tangent (opposite l eg  &"/iop 
over (divided by) adjacent leg) i d .  Use all of the yardstick to record th i s  

impression on your picture >lane./!lext see  how tall a tower a t  800 f ee t  auay 

will appear on y d p i c t u r e  planet -en& - b0/800 = 0.5 and the a x l e  is 27'. 

Use i 8  inches to represent the tower. Next, a t  1200 f e e t  ahay, dlmost one-quarter 
&)Fa*= 

of a f i e ,  the  tower u i l l  a?pezr to be 12 inches tall. And so on. ... 
A t  2W0 f t  (a b i t  over $ mi le )  the tangent = 117 =0.142%; x 36" = 5.1 i n  apparent kt. 

I ,  .............. 5200 It (a l rmst  one mile) = 1/13=0.077 ; ._!: = 2.8 in. 
- 12,000 f t ( a b u t  2& miles). ........ .'dl. ... .T. 0.0333 --- z.1.2 in. 

IJ - 26,400 f t  (exactly 5 miles). ............ .- ,.. 0.8152 ..... .= 0 . 9  in .  
0 G? 

42,240 f t  (exactlT 6 miles). .................. 0.00946 ...... .= 0.34 in.  

Usirg the hub height a t  262 feet instead of 400 fee t ,  the resulfi~?& apparent 

heights would 262/4Q0 = 0.655 of  t b s e  dimensions a b v e :  from23.6 in S 400 dt .  

thmugh 11.8,7.9,5.9,4.7,3.9, to 3.37"@ 2800 feet ,  and so on to 0.35in ,3 5 miles. 

These narks umn our $-inch high picture plane go fron full-frame to minimal 

ni th  distance, with the  greatest  change within the f i r s t  1200 f e e t  of  distance . 
The %mile zone was brought i n  because of "his tor ic  o r  sensi t ive  resources " 

exist& in that neighborhood. If these calculations a r e  correct,  how sensit ive 

can it get? J u s t  w h a t  is  the visual  inpact and how is it defined and measwd? 

If historic-build- preservation is to work, the atnosphere should be r i d  o f  

acid rains--exactLy w h a t  wind generated e l ec t r i c i t y  a n  help with.. 
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Carlscn's Guide to Landscape Painting, by John F Carlson; Sterl ing 

Publ( 19% Dover Pub1 1973 ( 
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Cecil Spencer; M a c m i l l a n  Co 1933-1942. (ch 6 Projections @lane of 

projection o r  picture plane, p 143),(fig B6601, looking through the 

picture plane, p 317),text p 318. 

Elementary Surveyin& by Russell C Brinker; International Texttuok Co. 

1969. ( f i g  @-it Angle and distance relationshipsf I I min of a rc  = 

0.03 f t  B 100 ft;approx.; 1 min of a r c  = 1 i n  @ 300 f t  approx (340 f t ) ;  

I sec  of a r c  = 1 f t  a t  40 miles (approx, triangulation. 

x is ine  I min = tangent 1 min = 0.00029 

s ine  lo =tan lo = 0.01745 = 0.81 3/4) 
*--.- 

pi73 

( f i g  12g1,p 25' interval betwee-dia>uires . . . .g  ives  a ver t ical  

in tercept  o f  1 f t  on a m d  held 100 f t  away; s tadia  interval factor  

= 100. Add s tadia  constant. 



Janice Jhipple . . . . . p i  :/L I i e m r k  a t  publ i?  hearing, 12 Ju ly  2036 

... I want to lace the XiI; i n  the context of m x h e x t e m a l  environmental in-2.c-i~ 

now a i f e c t k - g  t h i s  locat ion:  abo,ormal, "weird" weather events, and 29 inc reas ins  

news a'mut t e r r o r i s t  a c t i v i t y  which nay acce le ra te  urban sgrawl. 

... Global 1mm2n.g aka Climate change k s  k e n  addressed by s c i e n t i s t s  f o r  a t  l e z s t  

53 years. iie r e a d  a b u t  natunl d i s a s t e r s  throughout the .world. ;\'e   lot iced 
when Katrira s t r u c k ,  perhaps with some alarm. Then, t h a t  l a s t  week in June 2306, 

weird-weather =me upon us1 :le lieeded Help! Is weir&-weather an aber ra t ion  o r  

w i l l  it become t h e  norm? 3in1ate change is a c c e l e n t i n g .  i i i s t o r i ~ l  storem 

s t a t i s t i c s  f r o m  the  _past century p r o h b l y  won't work anymore. 

... Is there anything e l s e  t h a t  night  a f f e c t  our  weather? The water molecule 'JzO 

is known to be s e n s i t i v e  to e l e c t r i c  fields--remember t h a t  General Science exper- 

iment with theg lass  rod c k r g d b y  a sikk c1oth:bending a t h i n  stream o f  water? 

LIater does b v e  a natura l  tendencyto break down spontaneously into hydrogen E+ 

andhybroq~l OX- ions. Would the  g r o a i ~ c  anosmt o f  electromagnetic a c t i v i t y - -  

such as microwave mutes ,  radi&W bmadcast,  radar  searches--affect o u r  weather? 
1-f it. dors, jf rc%t',hf ~CCLIP+L ?he n c l r m  ... iiegarding terrorist a t tacks ,  we hear nore repor t s  o f  a t t a c k s  h v i n g  been 

thwarted. Is o u r  secur i ty  ever enough? Ih we want m r e  nuclear  p w e r  p l a n k ,  

easy 1-time targets f o r  a t tack s that can result i n  s t r a y  r a d i o a c t i v i t y  as well 

a s  big losses  o f  e l e c t r i c  power? 

... The October 28,2005 issue  of the Eea York Times ca r r i ed  the  news t h a t  a 1,600 

megamtt reactor. "far langer than any p l a n t  opera t ing in t h e  United States",  

and an  untr ied design (though an  example is under construction in 'inland) had 

been prowsed f o r  a s i t e  i n  the Scriba (Lake ~ n t a r i o )  area.  The Oswego !County 

Legislature had a l ready voted 20 to 5 to s u p p r t  construction. End 02 a r t i c l e . .  

I t  is not known if this construction is to be related to the  new proposed 

h%h-voltage long-distance transmission l i n e  f r o m  W c y  to Orange County. 

of  course. we can g e t  blackouts without t e m r i s t s  a c t i v i t y  fron trying to 
s a t i s f y  the  n open-ended, unwntml led  demands f o r  air  conditioning, p a r t i c u l a r l y  

fmrn metropolitan areas .  



Janice .!hipole p2 4,Z 3213. 12  July 2006 

. . .The area studied by the 321j(?:v ject zrea) is geologically good farmland. 
O m o n ~ a /  

This iielderbergj2scarpment, (=king the north edge of the ~ l l e g h e ~ . : ~ / ~ ~ ~ l a c h i a n  

p h t e a u )  consists of layers of sedimenkw rocks, gently dippixg (sloping downward) 

to the southvest; the 2 xamed limestones form the cap mck(s) .  %od farming needs 

hizh calcium -which is available from the limestone'. is a lso avai lable ,  i n  

some layers in  m x ? x @ p x  abundant ainounts, but it is d i f f i c u l t  to gred ic t  

exact ground water occurrence. Karst topography w/ open joints  and f i l l e d  o r  

empty caverns i n  the limestone create that problem. -This would not be a m o d .  

area  f o r  subdivision, b t h  on t ha t  accowt and on the need fo r  wise use of water. - 

. . .This somekhat narrow s t r i p  of 1-t limestones in Herkimer and northern Otsego 

counties should be s e t  aside fo r  farning and food production. The areas  to the 

north and south a r e  g e o l o g i d l y  l e s s  sui ted to farming, because water of su i tab le  

quantity and q a l i t y  is d i f f i c u l t  to ensure, the nutr ients  in the s o i l  a r e  l e s s ,  

and the topography is m r e  i r regular  with steep slopes. 

... &'arming is hard but hear t fe l t  work. Sel l ing out to developers could look very 

a t t r ac t i ve  and sometimes the only option. Farmers don't h e  big c i t y  incomes. 

141.11 ti-national agmbusiness mnopolies have the upger-hand . The dairy farmers 

pl ight  is amplified by res t r ic ted  market choices and low pr ices  paid f o r  milk. 

... It is essen t ia l  t h a t  t h i s  productive land be reserved f o r  farming, and it calls 

f o r  experienced farmers who know the lay  6f the land and who can manage t h e i r  water 

requirements f o r  sustainable yields.  The presence of the Amish Community is a 

benefit  to us, as they care f o r  the good s o i l s  and water res-nsibly. 

... It is essen t ia l  t h a t  these farmers can impmve t h e i r  present incomes by 

par t ic ipl t ing i n  the two Town project  under examination here--a wind turbine 

facilgty.  It must be done I:O>i?.!, Once h x  our efficient-to-farm,large l o t s  a r e  

subdivided into smaller, i r regular  plots fo r  houses, there 's  no return. ?:ot 

only Qes res ident ia l  development require more  +ax-based services and also mre 

puping on the aquifers,. . . . . . . . the food supply f o r  the fu ture  is GO>= 

... This is h i s t o r i d l y  a farming area, l e t s  keep it h i s to r i ca l  a s  a l i v ing  

process, not as preserved remnants of history. 



Janice lihipple p l  oi ;iearin$! "hu Jd:? 27, 2005 
Ch-y-'> . .  ..:t tni. fikt hearing, I presented information s b a t  2eriz.lpnd l i nea r  per- 

spective from an artist /en<ineer 's  v i e u p i n t .  E:o one to date has oome for th  to 

correct my diarams.  However, recently I iv-r! occasion to re fer  to ny own research 

done i n  1990- trying to"calibrate2" qy t o~gra j ?h ica l  drawings  o f  scenes i n  the 

Himalayan mountains. I wanted qy readers to have a t rue r  picture of the area. 

... Pr ior  to first v i s i t  to the area in 1977, I 'd  studied many books. Imaginey 

great  white peaks r i s ing  up i n  the greeo.terraced tackyard of a red/!ihite house, 

thatched roof, and a banana tree beside it1 After my t rek began, however, I real-  

ized that my senses had been tricked! If I were to see tha t  book-picture, I ' d  be 

looking t h u g h  binoculars! The photo had been made with a high-power telephoto 

lens.  

...I checked t h i s  distortion out  a,gainst mychart.... found tha t  it agreed.... the- 

par t  of  the chart  where thecknge in scale  and the scale  i t s e l f  were both small. 

T h i s  resul ted i n  the compression of  the space between the objects.  

.....e.yseesomeof thase pb t06  dis tor t ions i n  windmill pictures.  However, 

Community Xnergy's 9215 report  gives a cal ibmtion to t h e i r  p b t o  simulations. 

F i r s t  they indicate a b i c  opt ica l  focal lenth of 5Om, the o ld  standard lens  f o r  

35mm cameras, with @eld of view similar  to the normdl eye. Second, they &ve the 

distance to the nearest windmi l l .  Look f o r  ihms calibrations i n  any photogmuhic 
r & ~ L I C P / ~ ~  

work passing as "true". Beware of  the pasted-cardbard -e lookt in%e$%'perception. 

. ..,i'he&!%e-of-sight profiles were properly included, however the ver t ical  scale  

ewggeration was excessive for  easy visualization. Accuracy and/or precision could 

be indicated by other  means. This is a minor point. 

.................................................................................. 
1l'vlrLg ... one would think tha t  the DEE is a-,document so t h a t  p e r m i t t i q  agencies 

can insure t h a t  our air, mter, geologic and other resources a r e  protected f o r  thez 

benefit of t h i s  and future generations. Ho~rever, by removing the project from 

background environmental, economic and other si tuations,  b t h  i n  time and space, it 
,,4 tqig $ -Z- &.' promotes minute dissection of t:?e topic a s  a i I$ i n  stone. Another amblen is 

tht wind power is s e p a t e d  iron the:&blens of e l e c t r i c  power generation and con- 

sumption today. ;le 've now had our very own " m t d  disaster", we have increasing 

warfare throughout the world, and global h+ting is here. The construction of  "wind 
C&/Ll ccrrr, 

farms" today is a s t r a i g h f f o ~ p r o j e c t ,  &day's technology is working...in NYState, 

i n  the USA, and throughout the m r l d .  

............ 





A VIEW F R O M  LAKE COMO 

During the discussions about wind energy landscapes at Lake Como that 
developed into this colleclion, we focused on certain themes and reached 
tentative conclusions-this; in spite of the diversity of the participants 
with regard to nationality, profession, contexts, and histuiies. It was a 
spirited 10-day gathering consisting of a rich exchange of positions a i d  

views, perspectives and ideas about the future acceptance of wind power. 
In this Afterword, I wi'sh to emphasize some of the issues diseusied and in 
a tentative way, some of the conclusions which we drew. My goal here is 
to indicate them as an aid to formulating clearer policy guidelines 
appiicable to fumre wind e~ergy development!.Indeed, 'the establisbent 
of clear guidelilies is 'ess'ehtial to the bl~ole '  plannieg process; without 
guidelines tailored to specific sites in question, any proposed project is 
encumbered substantially from theofitset. 

The group shared many beliefs about wind power. For example, there 
was no serious disagreement that greater use of wind energy will reduce 
some of the problems associated with nuclear and fossil fuels. The entire 
group is convinced that wind energy has a place in the spectrum of energy 
choices, and an important one. There was also no doubt that wind power 
technology is now reliable and cost-effective. And we all believed that the 
future task is how to legitimately counter the resistance to wind energy 
that has been recorded in many countries. There was not, however, 
unanimity as to how this was to be done. 

There were essentially three areas of disagreement. The first has to do 
with perspectives. Some participants believed that the main problem the 

I 
industry faces is one of mitigating the visual impacts of wind energy on 
the landscape, largely by way of more sensitive siting of the turbines and 
more involvement of the public in this process. Others, however, believed 
that only fundamentally reorientating the way we think about wind energy, 
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and about the turbines designed to capture it, will disarm the rather 
widespread opposition to them. 

The second main difference among the group was in aesthetic presup- 
positions. Some took it as obvious that aesthetic judgments are in some 
deep sense subjective, that beauty is truly "in the eye of the beholder." 
Others held that in the same deep sense aesthetic judgments are objective, 
and that there are standards which can be the basis for decisions. 

The third theme thet differentiated us was the relative significance of 
the various problems to be faced in seeking to win greater public 
acceptance of wind energy. Four main themes were mentioned: (1) the 
character of the technology, (2) its deployment in the landscape, (3) the 
system of its ownership and control, and (4) the attitudes of people to its 
increasing presence. 

-"> 
i ticiz we12 -:axia~ii)ix 011 '2:iiih 01' ~ i i i ' s . ~  t h ~ i i l i ~ .  Geographer Mai?~n 

p3>CL!il!ettj is 2 cl!;tLLJ-L; 3 ~ ~ ~ j - ~ l i . l h ~  ,-,,I-:+..< 'I;: - &  7.7..110 t?!it\;i's tJi2t tlizri, is socialiy 

conditioned agrzement \vithin but 1101 between cullures regarding what is 
beautihl. Engineer Martin Hoppe-Kilpper is an individual subjectivist 
who maintains that "it all comes down to a matter of taste." There were 
also degrees to which each person pushed his or her position. Artist Laurie 

1 . . Short is a radical individual subjectlrist, convinced. that it is, in fact, 
I 
I pernicious to 'seek, still more to 'enforce, a donsensus' on aesthetic 

*. questions. Landscape architect Christoph Schwahn is a moderate indivi- 
dual subjectivist, who recogniies differences in taste, but suggests they are 
nonetheless well worth discussing. 

This said, we can locate the participants in what is admittedly an overly 
tidy taxonomy. Most of the discussion centered on defining the problem. 
What exactly is the resistance to wind power, and how is it best to be 
resolved? There were several different emphases. Historian Robert Righter I .:. 
and I, a philosopher, wanted to open up the technology option, question- 

1 ing whether the Danish three-bladed turbine was the culmination of 
technological and aesthetic advance. Righter called for a "greater sensi- 
tivity toward the possibilities" of nonconventional wind turbines, illustrat- 
ing the richness of past efforts in this direction. I urged consideration of 
my own small-scale soft-sail design. Paul Gipe and Frode Birk Nielsen 
thought that such a discussion was rather pointless, convinced that the 
future held no radical departure in design. 

Landscape architects Nielsen and Schwahn opened up the placement 
issue, using such techniques as computer visualization to show how 
varying numbers of turbines and different kinds of arrays and placements 
can be assessed with respect to particular sites. Paul Gipe also initiated 
discussion of the deployment option, focusing more on the visual 
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appearance of the turbines themselves (their height, their color) than on 
their siting. 

Hoppe-Kilpper and Nielsen addressed what was labeled the system 
option, among other things advocating an equity interest in the turbines by 
those who own the land on which they sit. For the most part these are 
farmers who would then count wind energy as an additional cash crop. 
Such local ownership and control contrast with the widespread present 
arrangement in which a farmer's land is merely leased by a distant 
corporatio~l. There was a strong consensus that a significant equity interest 
by locals can markedly influence acceptance. 

Our discussion often returned to the people problem. Short advocated 
"technological fatalism," that is, the idea that we have to accept that "we 
cannot change the dimensions of ugliness and beauty to the point where it 
will affect decision-making in the placement of wind farms." Implicitly he 
suggested that we ca~ulot affict the te.chno1ogy. If we cannot change the 
technology and we have fê ew ci~nices on deployment and ownership 
options, then? to quote Short, "we car1 only change people's aesthetic 
perceptions." 

The people problem has several variations. Some thought it was a 
process problem. The point is to involve as many of those directly affected 
by wind turbines in the-process of drawing up the rules for their placement . .  . . . ,  . , 

, ' and use. Those who emphasized process included ' geographer . K ' n  
Harnmerlund, who urged the use of sophisticated polling techniques to 
sample public attitudes, and Short, whoie, two favorite w6rds were 
"consultation" and "cooperation.", 

Others thought it was a matter of educating the about the 
desirability of wind energy. Thus Pasqualetti's view on the vast San 
Gorgonio wind development is that the most important element, indeed 
the real power of our landscape perception, is its function in educating the 
public about the trade-offs, relative costs, and benefits of wind energy and 
competing methods of generating electricity. Harnrnerlund added that 
people will more readily accept wind energy if they know that it is 
merely transitional in character and will phase out as other energy 
alternatives possibly come online. Wind turbines, after all, are easily 
removed from the landscape. Still others held that wind power has a 

i 
'I perceptual problem. The public must learn to consider wind turbines as 

ingredients in aesthetically pleasing landscapes. Thjs will be an evolu- 
tionary process, one that will happen only as the public becomes more 
knowledgeable about and accustomed to their presence. Elements of this 
position can be found in the papers of Righter, Harnrnerlund, Pasqualetti, 
and Short. 



Finally, Christoph Schwahn emphasized that the main problem has to 
do with efficient energy use. Strictly speaking, this is an issue with all 
forms of energy and not just with wind. For Schwahn, when people see the 
downside of all forms of energy production, including the visual impact of 
wind, they will want to conserve all the more. He wants people to see the 
visual price they must pay for profligate consumption, a view Pasqualetti 
stressed. In Schwahn's view, we are better off in the long run not making 
wind turbines and their deployment too beautiful or too remote, for in that 
case the necessary, inevitable steps toward greater energy efficiency will 
only be delayed. 

It is fair to say that the technology question was not widely debated. 
The majority of workshop participants assumed that the Danish-style 
three-bladed turbine would continue to be the industry standard. -4lthough 
there was some discussion of scale and its bearing on the aesthetic quality 
of landscapes, i t  was generally accepted that thz trend toward larger and 
taller machines would continue as well. Where our deliberations centered 
on the turbines themselves, we all emphatically agreed that the turbines 
must turn; nothing is more destructive to public confidence than a field of 
broken or nonoperating machines. We also discussed color and the way in 

. whish the fiacellel ~ a s ' ~ ~ c k a ~ e d .  Put anpther. way, most of the discussion 
centered o n ' n e ~  wayi of deploying and owGing and controlling the 
turbines afid on 'the processes by which the public's attitudes and 
perceptions might be changed. 

The historians and humanists among us knew well enough that the 
consensus of a moment does not often last, and that suggestions not 
considered in full when they are first made often come to dominate public 
policy. 

There are many new ideas in this collection' of papers, but three ideas 
gained more or less general support in our discussions. 

1. Placement. Wind turbine placement must always be sensitive to site. 
This is a common principle among architects so far as buildings are 
concerned. But it has yet to be universally adopted in connection with 
wind turbines. In the United States, in particular, landscape architects play 
a minimal role, and a one-size-fits-all approach is still the norm. Often the 
only site characteristics typically considered are strength of wind and 
availability of power transmission lines. Aesthetic acceptability must not 
be an afterthought; the success of wind energy rests at least in part on the 
degree to which wind turbines blend into their surrounding landscape 
context. Naturally, blending in within this context includes various support 
structures, the buildings in which the transformers are located, the roads 
connecting the turbines, the transmission lines, the way they are main- 
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tained,..and the diligence with which the developers keep derelict equip- 
ment from accumulating. 

The majority of us also recommended that wind turbines not necessa- 
rily be hidden or camouflaged. Indeed, there was majority consensus that 
the visual character of wind turbines should not be disguised. Rather, 
some saw their blatant display as a kind of honesty, which is an important 
element in their aesthetic appeal. Of course, some new turbines are placed 
well offshore and out of sight of people on shore. But in the rural 
landscapes where they are typically located, very large wind turbines 
tend to bc out of scale with their surroundings. In these cornrnoii 
situations, some attempt should be made to balance them with other 
natural and man-made structures in the landscape. 

The principle of site sensitivity involves other considerations than those 
of scale. It also has to do with the histories and cultural practices of 
particular regions, with the kinds of materials out of which local buildings 
arc constructed, 11;ith the character i l f  available light, and with the fora and 
fauna (particularly the bird populations) which frequent the area. Again, 
these kinds of consideration are commonplace among professional archi- 
tects; they need to become commonplace with wind turbine owners and 
operators. ' 2. Equity interesr. Lo'cal lando%ners should haiie aq equity interest $I 
thc turbines on their .p;operty 'and, where possible, be inGolved in their 
maintenance and use. Two points were made in this connection. One is 
that the permitting of wind turbines takes place at the local Ievel; such 
permitting is more likely to go through if the turbines are locally owned 
and operated. The cases of Denmark and the Netherlands are relevant. In 
Denmark, as in Germany, the majority of turbines are owned by farmers. 
Easily available low-interest loans and high government-subsidized utility 
buyback rates make this possible. And in Denmark (the situation in 
Germany is more complicated), wind energy enjoys very wide acceptance. 
Indeed, wind power has become identified with the country's high 
population density, and the Danes are proud of their world leadership in 
both wind energy production and technology. Much like neighboring 
Denmark, the Netherlands is a coastal low-lying country with a long 
windmill tradition and feu? alternative sources of power. But resistance to 
wind turbines, largely on aesthetic grounds, is evident in the Netherlands, 
and it now seems certain that national goals for the use of renewable 
energy will not be met on schedule. The only evident difference between 
the two countries is that in the Netherlands wind turbines are for the most 
part owned by large corporations. There is little local equity. 
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The other point about local ownership and control is more difficult to 
describe. It has little to do with the political and economic question. That 
is, it is not merely that the local people should enjoy the economic benefits 
of wind energy and therefore want to encourage it. We contend that the 
system of ownership and control has itself certain aesthetic dimensions. TO 
the extent that someone else, in particular a large corporation, owns an 
object, it has become alienated from us and we can no longer filly enjoy 
it. But whatever one's aesthetic theory, even if one has no aesthetic theory 
at all and thinks that it is all a matter of taste, there is some sort of 
connection between the perception of beauty and personal enjoyment. 
Indeed, there is a great deal of evidence that we enjoy and appreciate most 
that which is near at hand and familiar, those things in which we have a 
personal stake. 

Significant new wind power developn~ent will require large sums of 
money, and the sheer size and iolilplexity of the technology coming on 
line will require a great deal of engineering expertise. Whether the Danish 
model of local ownership and control can be widely exported remains to 
be seen. Short of that, every effort will have to be made to involve local 
people (in whose hands rests the ultimate fate of wind projects) in every 
phase of th'eplanning. Such inyolvement takes patience on all sides and 
substantial time. HoGevii, it& presumablithe dnly way iri which people . ' 

will accept wind energy in their own backyards. 
3. Aesthetics. The aesthetic issue needs to be addressed directly. There 

is, of course, the strategic point that it is an issue best avoided because we 
believe that beauty is in the eye of the beholder. Such a position does little 
to lessen public resistance to wind energy. This is a subjectivist position to 
which technocrats and their corporate sponsors would like to retreat. But it 
is at just this point that we lose people (enough to make a difference) who 
otherwise support wind energy. They resist because they do not want their 
own (or personally cherished) area ruined. Urbanites and even major 
environmental organizations in a variety of different countries are on 
record against further wind power development. In almost every case, the 
underlying reasons are aesthetic. 

What, then, is the best approach to the aesthetic question? We believe 
that we cannot deal with it by setting out universal standards of beauty and 
then compelling designers, developers, or the general public to honor 
them. Even in our group, highly homogeneous with respect to education, 
social and economic status, and occupation, there was too much difference 
of opinion for this to happen. But short of consensus, aesthetic considera- 
tions can be made an important and explicit part of the discussion at every 
level, from the original design of turbines to their eventual installation. 
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This will involve bringing humanists and artists into the discussions, and 
breaking down the otherwise crippling distinctions that exist among the 
arts, humanities, and sciences. We were able to break them down in our 
own discussions, and this should provide a model for others. 

The past few years have witnessed the installation of a great deal of 
additional wind generating capacity, most of it outside the United States, 
making wind power the most rapidly growing form of renewable electrical 
energy in the world. Judging from the shortfalls in electricity supply 
reported from every quarter of the United States and many other countries, 
it has been coming at a good time. Even with this boom, however, there is 
still stubborn resistance to wind energy. For many people, there is no more 
than grudging acceptance of wind energy's potential. The emphasis, at 
least in No~th America, still rests on the notion of finding new sources of 
fossil fuels rather than on developing renewable energy, an emphasis 
which the newly elected President of the United States has made clear. 
This resistance continues to be rooted in aesthetic considerations. People 
generally are no more ready now than they were when we met in Bellagio 
to countenance wind turbines erected within their view. Neither are they 
willing to ,.make raqical chahges in .their lifestyle's or reduce their 
consumption df energ?' This is to ?ay that; however large the. +ind 
industry's success may appear, we have not yet made a sufficient place . . . for wind turbines' in the landscape. 

At that, there seemed in our discussions to be a fairly large measure of 
agreement concerning what was beautiful. Despite all of the arguments 
about aesthetics, and the frequent allusions to differences in cultural 
standards and matters of taste, all of us thought that the view from our 
conference center overlooking Lake Como to. the small villages dotting its 
shores and finally to its mountain enclosure was marvelous. It is a vision, 
though only one vision, of Arcadia. But there is still the very real prob- 
lem of fitting wind turbines into any of them, of balancing nature and 
need. Resolving it will take us deeper into aesthetics, technology, 
and the landscape. This book has been our contribution to advancing 
that discussion. 

NOTE 

1. Where the generator, gearbox, and brakes are housed. 



from \ IE?D PO433 LVVVIEN -3nergy ~ a n d s & ~ e s  in  a Crowded World, 
by Martin J Pasqualetti. Paul Gipe. %bert W Righter; /~cademic P r e s s ,  2002 

from Par t  I V  )dorkii?g w i t h  the slind, chapter 9 Design as if People r a t t e r :  
Aesthetic Guidelines fo r  a Vind Power ?uture, p 173 -212 incl mtes / r r f .  

from: :,~XAT )ME CAN DO. P 180: (my n m r s ) 7 i - / d  

01.. .Provide visual order 

02.. ,Provide d is t inc t  visual units 

03.. .Provide visual uniformity 

04.. .Use s i m i l a r  turbines and towe~s  together 

O5...Use towers of consistent height 

06.. . L i m i t  the number of turbines per cluster 

07.. .Use open spacing 

08 ... Keep them s p i ~ i n g  

09. ..3emve noz~operating wind machines 

10...Use only free-wheeling rotors 

11...Remve headless brsemen 

12.. .Reimve ancillary structures 

13.. .Bury intrapro ject  power l i nes  

14.. .Hamnize ancillary structures 

15.; .Avoid mounting telemm antennas 

16.. .Minimize earth moving and control erosion by avoiding steep slopes 

17.. .Minimize o r  eliminate roads 

18. . .Use existing roads 

19. ..Minimize grad* width 

20.. .Minimize staging areas and mane pads 

21.. .Restore original contour and revegatate 

22.. .Be unobtrusive 

Zj . . .Avoid a i r c ra f t  ob t ruc t ion  markings 

24.. .Lbusesecurity l igh ts  

25. . .Avo id b i l l b a r d s  

26.. .Avoid logos on nacelles 

27. . . b o s e  w l o r  carefully 

28.. .Use proper proportions 

29. . .'Maintain good housekeeping 

35,. ,Inform the public o r  pmvide 
public acoess 

36.. . L i m i t  tower h e k h t  and turbine s i ze  

37...Avoid tower pedestals 

38 ... mnsider the aesthetics of small 
wind turbines 

30...Always "dress" your wind t u r b i m  properly 

31 . . .Clean nacelles and towers 

32 ... Keep sites tidy 

33. . .Remove a l l  b n e  yalds 

34. . .Respect the land and the landsape  
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