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1 .  S UMMARY 

1· 

The U . S .  Department of Energy (DOE ) has condit iona l ly se lected 

a s i te on B lock I sland, Rhode Is land as an i n s ta l lati on s i te 

for the field tes t ing of a MOD-OA wind turb ine generator s y s tem 

deve loped by p ri vate i ndustry under contract to NASA . Th e B lock 

I s land s i te was ori g i n a l ly proposed by the B lock Is land Powe r 

Company , the Narragan s e t t  Elec tric Company and the Rhode I s land 

Divi s i on of Pub l ic U t i l i ties . Its se lection i s  contingen t upon 

t�e comp letion of detai led negotiations and envi ronmen ta l impact 

assessment p rocedure s ,  o f  wh i ch th is document is a pa rt . 

1 . 2  BACKGROUND 

1 .  2 . 1 Int roduction 

The field tes t proj ect i s  the second ph ase o f  a two-phase program 

to 1 )  take w i nd measuremen ts at 1 7  candidate wind turb ine si te s , 

and 2) f ie l d  test l arge exp'�r imental wind turb ines. On Block 

I s l and, Ph as e I was begun in late 1 9 7 6 , and would conti nue th rough-

out the Ph ase I I  te s t  period to provi de a data base for th e opera-

tional asses sment o f  the wind turb in�_ 

1 .  2 . 2  Desc ription of Proposed Action 

An experimen tal wind turb i ne ge nerator ( WTG) , de si gnated MOD-OA , 

w i l l  be i ns t a l l ed on a knoll in New Meadow H i l l  Swamp , e l ectri ca l ly 
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i ntegrated w i th the ad j acent B lock I s land Power Company powe r 

p l ant and operated to supply electri c i ty to the e x i s t i n g  ut i l i ty 

n etwork . The MOD-OA wind turbine is  a hor i zont al-axis mach i ne 

with a large two bladed prope l l er- type rotor and genera tor as-

s emb ly moun ted on a s teel trus s  tower . The 200 - k i lowatt MOD-OA 

has a towe r he i gh t  o f  1 0 0  fee t ,  rotor di ame te r o f  1 25 fee t ,  and, 

a total hei ght o f  1 6 5  fee t .  The mach ine wi l l  gene rate a maximum 

20 0 k i lowatts o f  alternating current a t  i ts " rated wind speed" 

of 19 mi l es per hour ( at 30 feet) and ab0ve , up to 3 4  mi les per 

hour . Above 3 4  mph the b l ades wil l be feathered and b rake d .  

Once the s i te i s  prepared b y  the uti l i ty and the turb i ne is 

erected by a NASP, contractor ,  the turb ine wi 11  be oper ated in 

ph ase with th e uti l i ty network for a two to four year field tes t 

period . A fte r p roj ect comp l etion , a dec i s i on wi l l  be made regard-

ing d i s po s i tion o f  the w i n d  turb ine . I f  the machine i s  not turned 

ove r  to th e uti l i ty ,  it wi l l  be removed and the s i te res tored to 

i ts ori ginal s t ate . 

Associ ated wi th the proposed jn stal lation and opera t i on o f  the 

wind turb ine will be the i n3t a l l at i on and o?era tion of a Cab le 

TV netwo rk . Th i s  a lternat i ve has b een iden t i f i ed as a me ans o f  

miti gat i n g  the i mpact o f  turb i ne- i n duced te levi sion i n ter ference 

and is di s cussed i n  S ect ions 3 . 2 . 1 ,  5 . 4 and 9 . 2 .  Wh e re a poten-

t i a l  for measurab le envi ronmental e f fects exi sts, s uch e ffects 

w i l l  be mon i tored . 
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1 .  2 . 3 An tic i pated Benefi ts 

The f ie l d  te s t  program w i l l  1 )  p rovide va luab le data necess ary 

for the further deve lopmen t of l arge w ind turbi nes , and 2)  demon-

strate the feas ib i l i ty o f  l arge , uti l i ty-b ased w i n d  sy stems for 

prov i ding s ignifican t  amounts of electri c a l  po.,rer .  I t  wi l l  he lp 

determine the performance charact�r i s ti c s , opera t i ng and mai nte-

nance needs , and econom i c s  o f  a wind ene rgy system i n terconnected 

w i th a conve nt ional powe r p l ant and u sed to supply powe r through 

an e x i s t ing ut i l i ty network . Exi s ting i n forma tion on the envi ron-

men ta l  impact of l arge w i nd turb ines wi l l  be veri f ied . 

1 .  2 . 4 Ch arac ter i s t i c s  o f  Exi s t ing Envi ronment 

The WTG s i te i s  in the e a s tern cen tral por tion of the i s land on 

a grassy kno l l  in the Ne� Meadow H i l l  Swamp� Land on wh i ch the 

s i te i s  located i s  owned by the B leck I s l and Power Company . Th e 

s i te , as we l l  as the ad jacent power plant fac i l i ty ,  i s  zoned 

"bus iness . "  Seven d i e s e l- generators, w i th a capac i ty o f  3 , 6 15 

k i lowatts , supply powe r to the i s l and ' s  d i s tr ib ut i on system. 

The ave rage power l ev�l generated ranges f rom 250 k i lowat t s  in 

the w i nter to 1 , 50 0  k i lowa tts in the s ummer . B lock I s l and , about 

12 mi l es o f f shore main land Rhode I s l and and about 1 6  m i l e s  east-

northeast of  Montauk Point , Long I s l and , is  six mi les long and 

three and o ne -ha l f  mi l es w ide a t  i ts w idest poi n t .  I t  i s  a 

popu l a r  s umme r res ort ; e s t imates o f  peak hol iday weekends h ave 

run as h i gh as 3 , 0 0 0  v i s i tors .  Summers on B lock I sl and are mi l d ,  

J I 
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but w i n ters are h arsh and cold wi th northeas terly s torms th at 

rai se the w i n te r  average wi nd speed to about 2 0  m i l es per hour , 

wel l  above the s ummer average . 

;1 . 3  POTENTIAL ENVI RONMENTAL IMPACTS 

1 .  3 . 1 I mpact o f  Construct ion Activi ties 

The e f fe c ts of s i te p reparat ion and construction act i v i ties on 

trans po rtation , the l oca l economy and the aestheti c ch aracter 

of the s i te are expected to be minor . The e f fect on e cological 

systems i s  also expected to be mino r .  N o  encroachment o f  equi p-

ment o r  personnel o n  the Meadow H i l l  Swamp i s  expecte d .  Earth 

excavated for the tower foundat ion w i l l  rema i n  a t  the s i te ,  where 

it w i l l  be used to l eve l the kno l l  summi t .  Was te concre te wi l l  

b e  di s posed o f  o n  B I PC property i n  s uch a mann er tha t  i t  wi l l  

not flow i �to o r  b e  depos i te d  i n  the marsh . N o  new roads are 

needed to the s i te .  

1 .  3 .  2 I mpact of Wind Turb ine Generator S tructure and Operation 

1 . 3 . 2 . 1 H uman Environment 

The poten t i a l  impact on the aesthetic qua l i ties of the area in-

clude vi sual impac t ,  which is found to be d i f f i cu l t  to assess 

·and h i gh ly s ub j e ct i ve ,  and wind turb i ne noi s e , which is not a 

s ign i f i cant factor . S o c i a l  and e conomic e f fects o f  the add i tion 

o f  the genera t i n g  uni t  to the local uti l ity s ystem and a pos s i b le 

• 
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i ncrease i n  local touri sm are assas sed and found to be bene f i ci al . 

Potential safety r i sks i nvolve the pos s ibili ty of tower fai lure, blade 

fai l ure , and a i rcraft- turb i ne col l i s ions . Actions taken to 

decrease r isks are discus sed , i nc ludi ng 1 )  the main tenance of an 

exclus ion area around the turb ine , 2) automati c  redundant machi ne 

shutdown and safety systems , 3 )  regular preventive mai n tenance , 

and 4 )  vi s i tor control meas ures if needed.  The e f fect o f  the 

turb i ne on e lectronic communi cations is as ses sed and te levision 

i n ter ference is  found to be " unavoidab le" , if no corrective mea-

sures are taken .  However , wind turbi ne - i nduced i n ter ference may 

be a l levi a ted by the instal1ation of Cab le TV . 

1 .  3 . 2 . 2  Biotic and Abiotic Sys tems * 

A s l i ght decrease i n  wind speed down-wind of the turbine may result 

from machi ne operation ; howeve r ,  thi s is  not expected to e f fect· 

nearby vegetation . Me asures wi l l  be take n to prevent possible 

e ros ion resulting from the loss of ground cover near the base of 

the turbine due to the movement of veh i c les and personne l .  

Terres trial animal l i fe near the s i te may be dis rupted due to 

activ i ty associated wi th operation and mai ntenance . Compe tent 

observers have not ident i f ied the Block I s land Meadow 

Vole i n  the s i te area . 

I I 1 



the w i nd turbi ne shows th at th e primary haz ard is to nocturnal 

migrants wh ich are f ly i ng con s i derably be low their norma l crui s-

i n g  a ltitude due to storm or ove rca st conditions or wh i ch are 

l andi n g  near the s i te to feed or re st.  In  addition , there i s  

some h a zard t o  low- flying d i urnal migrants wh i ch cannot see th e 

turb i ne due to fog . 

1 . 4  UNAVOI DABLE ADVERS E'ENV I RONMENTAL EFFECTS 

Th e pos sib i l i ty of b i rd k i l l s  at t!';le turb i ne cannot be ruled out . 

Howeve r ,  the r i sk o f  th i s  occu rrence i s  s i mi lar to that posed by 

other ta ll structures , such as radi o towe rs and bui ldings . I t  

can b e  expected that the potential f o r  b i rd k i l ls wi l l  i ncrease 

at the he i ght o f  seasonal migration . 

Turbine- i nduced te lev i s i on i n ter ference is found to be "unavoid-

ab l e "  at th is site i f  corrective me asures are not taken . .1\ cable 

televis ion network would e l i mi nate pos s ib i l i ty of the inter fe rence . 

The Fede ral i ntenti on to i n stall such a network i s  di scussed as 

an " al ternati ve " i n  Sections 5 . 4 ·and 9 . 2 . 

1 . 5  ALTE RNA'l'IVES 

Pos s i b l e  a l tern ative act ions i nc lude d i s continuation o f  th e pro j -

ect , s e l ec tion o f  another s i te from among the other 16 cand idate 

s i tes and the a l l eviation of adverse e f fects . The fi rs t al terna-

t i ve would serious ly de l ay the Federal e f fort to demonstrate the 
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feas ib i l i ty o f  economi cal , large - s c a le wi nd turb i nes to enab le 

the e a r ly implementation of w i nd energy . The se cond a l terna t i ve 

would de l ay the Fede r a l  e f fort and cause add i t ional gove rnment 

expen s e , and may re s u l t  i n  tes t i ng the turb ine at an i n fe r ior 

s i te . The adverse e f fe c t  o f  turb i ne-i nduced inter fe rence can be 

a l l evi ated by the i nsta l l a tion o f  Cable TV on the i s land . 

1 . 6  RELAT IONSH I P  B ETWEEN SHO RT-TERM USES AND LONG-TERM 
PRODUCTIVITY 

The use o f  the site for the f i e l d  test period wou ld not h ave a 

de trimen tal e f fect on the long- term producti v i  ty or fu':ure op t ions 

of the region . Nor wou l d  s uch an e f fect occur i f  the , ... i nd turb i ne 

i s  t rans ferred to the u t i l i ty at the end o f  th i s  per iol . 

1 . 7  RELAT IONSH I P  OF THE PROPOSED ACT 1m: TO LAND USE PLANS, 
PO LICIES AND CONTROLS 

Mo s t  o f  the approva l s  and/o r permi ts nece s s ary for turbine instal-

lation and operation were obtained by the propo sers be fore submi t-

t a l  o f  the i r  propo s a l  for use of the Block Is land site . S trong 

s uppo rt for the WT G te s t  pro j ect on Block Island has been voi ced 

a� both s tate and l o c a l  l eve l s  (S ee Appendix B . ) .  There are no 

appa rent con fli cts w i th land use p l ans , polic ies or contro l s . 

1 . 8 I RREVERSIBLE AN D I RRETRIEVABLE COMM�TME NTS OF RESOURCES 

There w i ll be no s ign i f i cant i rrevers ible or irretri evable commit-

ment.s o f  re sources. . . 
. - .. 
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1.9 ENV I RONMENTAL TRADE-OFF ANALYS IS 

Th e envi ronmen tal impac�s , costs and ben e f its of " the proj ect are 

assessed in re l ation to pos s ib le a l ternative s ( S ection 1 . 5 ,  above) . 

It i s  s tated that b ene fi ts gai ned f rom th e WTG te s t  pro j ect expe-

rience outwe igh expense o f  trans po rting the turb i n e ,  equipment and 

p e rsonnel to the is l and . S ince no s ign i f i cant e nvironmen tal im-

p acts are anti cipate d ,  these bene f its a l so outwe igh the environ-

mental e f fects wh ich wil l o ccur . 
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2 .  BACKGROUND 

2 . 1 I nt roduct ion 

The U . S . Department of Energy ( DOE ) is engaged in an e f fort to 

promote the rap i d  deve lopment and comme rcia l i z ation o f  wind powe r 

as a major source o f  inexhaustib le , v i rtua l ly pol lution- free energy . 

One o f  the major goa ls o f  the p rogram , car ried out by the Wind 

S ystems B ranch , D i vi sion o f  Solar Technology , is th e deve lopment 

of industry-bui l t , uti lity-operated wind e nergy conve rsion sys tems 

( WECS ) . As part o f  this program , DOE h as embark ed on th e second 

ph ase of a two-ph ase pro j e c t  to se lect wind turbine generator 

( WTG) s i tes for i n st a l l ation and field testing o f  �hree 20 0 - k i lowatt 

WTG's , designated MOD-OA , and one 2 , OOO-kilowatt WTG design ated 

MOD- I .  S e lection o f  1 7  candidate sites , using avajlab le wind data 

from n earby locati ons , was made in Jun e ,  1 9 7 6 . Wind data have 

been co l lected at these sites , unde r Phase I of the proj ect , since 

l ate 1 9 7 6 . From among these site s ,  a site on B lock I sl and , Rhode 

I s la nd , p�oposed to DOE by the B lock Island Power Company , th e 

Narragan3ett E l ectric Company and the Rhode Island Division of 

Pub l i c  U ti lities , r.as been tentative l y  se lected for insta l latioh and 

fie ld testing o f  a MOD-OA wind turb i ne generator . Fina l  Ph ase I I  

award i s  con tingent upon comp l etion of detai led negotiations and 

envi ronmen ta l impact assessment procedures . 

Phase I of the proje c t  invol ves the i nst a l lation , operation and 

mon i toring of me teorologic al instrume ntation ( two anemomete rs, 

• • 
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two wind direction sensors and a recorde r)  on a 1 6 0 - foot ( 4 8 . 7 7 

meter tower ) . Ph ase I was begun in l ate 1 9 76 .  Wind measu rements 

on B lock Is land will continue th roughout Phase I I  to provide a 

data base for th e wind turbine generator ( WTG) fie ld test proj ect . 

Since the potentia l environmental impacts of th e meteoro logical 

towe r on B l ock Isl and have al ready been investigated and found 

to be insignificant in an Environmental Impact Assessment pre-

p ared prior to the announcement of the 17 candidate sites , ( see 

re ference 3 3 )  they wil l  not·be discussed further in this report . 

The primary focus of Phase I I  is the actual fie ld testing o f  a 

uti lity- operated WTG to provide in fo rma tion and data re garding 

the operation of l arge wind turbines in a user e nvironment . I n  

b rie f ,  the co-sponsors , particul arly the B lock Is land Power Com-

pany ( B I PC) , wil l  supp ly th e site , operating personne l ,  and most 

interconnection equip:oent ;  DOE wil l  provide th e wind turbine , 

rese arch equipment and additional support . This environmental 

impact ana lysis deals primarily with th e imp lications of Phase I I .  

2 . 2 Description o f  Proposed Action 

An experimental wind turbine generator ( WTG) , designated MOD-OA , 

wil l be instal l ed on a kno l l  in New Meadow Hil l Swamp , e lectri-

cally integrated with the adj acent B lock Isl and Powe r Company 

( B I PC)  power plant and oper ated to supply up to 2 0 0  kilowatts o f  

e lectricity t o  the existin� utility network for a fie ld-test 

period of two to four years . The test program wil l h e l p  de termine . . 
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per formance ch aracte rist i cs , operati ng and ma in tenance needs, 

and economi cs of a w i nd energy system i nterconnected wi th a con-

ventional power plant and used to supply power th rough existing 

ut i l i  ty l i nes . 

The wind t urb i ne wi l l  be th e th i rd 2 0 0 -k i lowatt mach ine b u i l t  for 

DOE under the tech n i c a l  management of the National Aeronautics 

and Space Admi ni s trat ion's ( NASA) Lewis Research Cente r  ( Le RC )  

a t  Cleve l and , Oh io. The 2 0 0 -k i lowatt mode l i s  a n  improved ver-

s ion of a 100  k i lowatt experimental mach ine now being tested by 

NASA- LeRC near S andusky, Oh i o .  Like i ts prototype , th e mach ine 

w i l l  h ave a two-b l aded prope l ler- type ro tor with a span of 1 2 5  

feet ( 3 8 . 10 mete rs ) moun ted on a 10 0 - foot ( 30 . 4 8 me te r)  steel 

truss t ower . 

In conj un ction w i t h  th e proposed inst a l l ation and operation o f  

th e MOD-OA wind turb i n e ,  i s  the inst a l lation and operation of a 

Cab le TV netwo rk . Th is a l ternative measure has been identi fied 

as a means for m i t i gating the impact of wi nd turb i ne-induced 

te levision interference and is discussed in Sections 3 . 2 . 1 ,  5 . 4  

and 9 . 2 . In add i t i on , envi ronmental e f fects of the wi nd turb ine 

w i l l  be mon itored when the need for such monitor ing is indicated . 

2 . 2 . 1  The Wi nd T urb ine Generator 

E xternal Appea rance 

.. ... . . . . , • . . . .0 
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Th e MOD-OA wind turbine generator installation consists of  a 1 0 0 -

foo t ( 3 0 . 4 8  me ter )  blue o r  light gray open- truss tower , simila r 

to a l arge utility transmission towe r ,  on which a wh i te stream-

lined housing,  known as a nace l le , and two ro tor, bl ades wi ll bl' 

moun ted . The b l ades , 125 feet ( 3 8 . 10 mete rs ) in diamete r ,  will 

be fitted to a hub at one end of th e nace l le and will , in th eir 

vertical o rientation , extend approximately 6 5  feet ( 1 9 . 8 1 me ters) 

ab ove the towe r ,  giving the entire WTG struc ture a 1 6 5- foot ( 50 . 29 

me ter) maximum heigh t  above the k no l l  and a 1 9 0 - foot ( 5 7 . 9 1  mete r )  

h eigh t abo ve New Meadow H i l l  Swamp . I n  opera tion , 
"

th e nace l l e  

wil l  be rotated s o  that the b lades are located downwind o f  th e 

tower as th ey revolve at a maximum speed o f  4 0  rpm . A ph otograph 

o f  a similar tu rbine is shown in Figure 1 and turbine specifica-

tions are provided in Tab le 1 .  

Th e Towe r 

The four-sided stee l tower wil l be constructed o f  pipes, with 

8 -inch vertical members b raced with horizon ta l and diagonal rods . 

A l l  j oi nts wil l  b e  welded. The towe r base wi l l  be firmly anchored 

to a 2 0 0 - cubic yard ( 152 . 9 1  cubic mete r )  poured concrete slab 

buried 10 feet ( 3 . 0 5  meters) below grade . Access to the drive 

train assemb ly will be by a 1 5 0 0 - pound ( . 6 8  me tric ton ) capacity 

cab le-h ung hoist suspended in th e ce nte r  o f  the tower . 
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Figure 1 - MOD-O Series Wind Turbine Generator 
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Power 
Total He i gh t  
Total t-Je i gh t  

Tower :  

Type 
Height 
B as e  
Peak 
We igh t *  
Foundation 

Rotor: 

Number of B l ades 
Type 
Ro tor Diamete r 
Swept Area 
Rotor Weight 

Powe r System : 

Generator Type 
Rati ng 
Power Factor 
Vol tage 

TABLE 1 

SPEC IFICATIONS OF THE 

MOD-OA 

W I ND TURBINE 

MOD-OA 

2 0 0  k i lowa tts 
1 6 5  f t .  ( 50 . 2 9 m . ) 
9 1 , 0 0 0  Ibs . ( 4 1 . 2 7 me tri c tons) 

s tee l truss 
100 ft . ( 3 0 . 4 8 m. ) 
3 0  x 30 ft . ( 9 . 1 4 x 9 . 1 4  m . ) 
7 x 7 f t .  ( 2 . l 3 x 2 . 1 3  m) 
4 7 , 0 0 0  l�s . ( 21 . 3 2 me tric tons ) 
2 0 0  cu . yds . 0 5 2 . 9 1  cu . m . ) 

concrete s l ab 

2 
a l umi num 
1 2 5  f t .  ( 38 . 1 0  m . ) 
1 2 , 2 6 5  sq . f t .  ( 1 1 39 . 4 6 sq . m . ) 
7 , 20 0 Ibs . ( 3 . 2 6 me tric tons ) 

S ynchronou3 A . C .  
2 5 0  KVA 
0 . 8  
4 8 0 V 

., 

1 j J 
I 

i 
l 
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*Doe s  not i nclude fo undation . 
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Turb i ne and Rotor Assemb ly 

The turb ine w i l l  be equipped w i th two ae rody namica l ly tapered 

b l ades , each 6 2 . 5 fee t ( 19 . 0 5 meters )  long and wei gh ing 2 , 3 0 0  Ibs . 

( 1 . 0 5 metric tons) , designed to rotate at a constant speed of 4 0  

rpm i n  a co unterclockwise d i rection ( looking upwind) . Th� MOD

OA ' s  b l ades are constructed o f  a lumi num . Th ey w i l l  b e  affi xed to 

a hub and swept downwind at a f i xed cone ang le of 7 degrees from 

the vertica l .  B l ade p i tch w i l l  be autqmatical ly contro lled by a 

hydraul i c  pump oI1h ich drives a rack and pinion actuator and gears 

whi ch swi ve l  the b l ades , i ncreasing or decreasing the i r  exposure 

to the wind ( l i ft )  to mai n tain constant rpm . Dur i ng periods of 

low wind ( under 8 - 1 0  mph) or w i nd wh i ch exceeds the designed blade 

ope ration load ( over 3 4  mph ) , the b lades w i l l  be fea th ered I n  

a feathered position , the b lades are designed t o  wi thst and wind 

veloci ti es o f  1 5 0  mph . 

Drive T rai� Assemb l y  and H ousing 

The b lades wi l l  b e  ab:ached t o  a h i gh torque , low speed drive 

shaft , whi ch trans fers rotation through a h igh speed gearbox ( 1 8 0 0 

rpm) . Torque is then transm itted to a synchronous generator by 

means of a b e l t  and pul ley drive .  The entire assembly w i l l  be 

mounted on a b ed- pl a te and enc losed in a 30- foot ( 9 . 1 4  meter)  long 

c y l indri c a l  f iberg l ass stream l ined nacelle for protection from the 

e l ements . 



Yaw Con trols 

Ori entation o f  th e rotor into the wind wi l l  be contro l led by an 

automat i c  yaw me chan ism i nsta l l ed in the upper secti on of the 

tower just beneath the nace l le . The e n ti re nace l le and b lade 

assembl y  wi l l  rotate , at a rate of 1/6 rpm , on top of the tower 

in response to chan ges in wind d i rection . 

O th e r  S t ructures and Equipment 

Servi ce S tand - - A sma l l  8- foot (2 . 4 4 me ter)  ili gh service stand 

wi l l  b e  instal led on th e knoll n ea r  the tower base to support th e 

drive train and b lade assemb ly during i n i t i a l · assemb l y , testi ng 

and subsequen t  mai n tenance operations . 

Cab ling a.ld T r ans formers - - Power f rom the wind turb i ne wi l l  be 

fed d i rectly to the powe r plant load bus through unde rground 

power cab l es .  A step-up transfo rmer , protective relays and so l id-

state gove rnors on the power plan t d iese l  generators wi l l  be re-

qui red to i n te rface the WTG wi th th e u t i l i ty network . 

E lectrical Con trol and Mon i tori ng Equipment -- Th e operation o f  

the wind turb ine w i l l  b e  automatic a l l y  control led and moni tored 

from the presen t  B lock I s l and Power Company p l ant . A NASA i nstru-

mentation van wi l l  be at the si te during the i ni t i a l  testing stages 

and wi l l  return period i c a l l y  for system checkout and maintenance . 



E lectrical Output of the Wind T urb ine 

The Mod-OA wi l l  produce 20 0 k i lowatts of 60 H z  a . c .  powe r at i ts 

rated wind speed o f  19 mph ( at 30  fee t) . The MOD-OA electri c a l  

sys tem cons i sts o f  a 4 80 -vo lt , 2 0 0  k i l owatt s ynchronous generator ; 

an e lectri ca l ly operated generator b reaker ; a s tation aux i l iary 

trans former ;  and a 4BO- vol t  to 2 4 0 0-vo l t  step-up trans former w i th 

a p r i mary b reake r .  The generator and sys tem have adequa�e p ro-

tection , i n strumentat i on and controls . The gen erator i s  furn i shed 

wi th a brush less exc i ter , a s o l id- state vo l tage regulator , and 

automatic syn chroni z i nq equipment . 

2 . 2 . 2  construct ion A�tivities 

S i te Preparation 

P repa ration o f  the s i te to accep t the w ind turb i ne and e rection 

equ i pment wi l l  require grad i ng and l eve l ing of the kno l l  summi t 

to y i e ld an area approximately 1 5 0  feet by 1 5 0  feet , excavation 

and pouring o f  the tower foundation , s p reading and rol l i ng of 

crushed s tone on the graded sl.'.r face , the i nstal lation o f  unde r-

ground cab l es between the s i te and the pow e r  p l an t ,  and the instal-

l ation o f  control equipment in th e d i e s e l  gene rator p lant . So i l  

bori ngs made i n  Augus t 1976 i nd i cate that tne subsoi l i s  adequate 

to bear the foundat ion ( See Section 2 . 4. 4 ) . 
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Wind Turb i n e  I nstal lation 

The wind turb ine wi l l  be instal led by a private con tractor s e lected 

by th e NASA-Lew i s  Re search Cen te r .  Wind turb i n e  components w i l l  be 

assemb l ed on the 8- foot ( 2 . 4 4  meter) service stand at th e s i te . 

On- s i te construction o f  the tower w i l l  i nvo lve the we lding o f  p ipe 

sections and erect ion by crane ( see be low) . O!lCe compl eted , th e 

ent i re mach i n e  assembly w i l l  then be lifted by crane and instal led 

at th e top of th e tower . Construct ion w i l l  take from seven to nine 

mon th s . 

Con st ruc tion Equipmen t 

A so i l  tes t  rig , a road grader and dump truck , a concrete mixer , 

a we lding rig , and several transport and trai ler trucks will be 

requi red for s i te preparat ion and w i nd turb i ne in sta l la tion . A 

l arge 85- ton- cap&c i ty convent i onal crane with a lSD- foot ( 4 5 . 72 

me te r )  boom wi l l  ce requi r ed to i ns tall th e rctor and th e drive 

as semb l y  and gene rator on the top o f  the tower . 

Th e 8S- ton crane necess ary to l i ft the wi nd mach ine w i l l  wei gh 

approxi mate ly 8 5  tons ( 77 . 1 metr i c  tons ) . Th e tower wi l l  we igh 

approx imate ly 24 tons ( 21 . 77 me tric tons ) and in all l ikel ihood 

wi J. l be s h i pped i n  t\-lO p ieces o f  12 tons ( 10 . 8 8 metric tons) 

each , approximately 50 feet ( 1 5.2 4  me ter s )  long . The crane and 

the towe r wi l l  requ i re tran s portat i on by seagoing tug and barge 

at di fferent times . Th ree round- trips wi l l  be requi red-two for 
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the crane and one for the tower . I t  i s  a l so pos s i b l e  that two 

round- trips wi l l  be nece s s a ry to transport a sma l ler crane for 

the tower e recti on ; a l though a 3 5- ton c rane is now on the i s land , 

i ts presence or avai l ab i l i ty at the time n eeded i s  open to ques ti on. 

The ferry boat is avai l ab le for rental during the o f f  season and 

i s  capab l e  of th ree t r i ps a day ; i ts capa c i ty i s  3 5  tons ( 3 1 . 7 5 

met r i c  ton s ) . The fe rry w i l l  hand le loads l ike the 7 0  foot ( 2 1 . 3 4  

meter )  long rotor b lade tra i le r ,  the w i nd turb.�.ne mach i ne , and the 

mob i l e  data van . 

Techn i cal and Con s t ruct ion Personne l 

Preparation o f  the s i te w i l l  req uire a l i mi ted numb?::: o f  workers 

to operate grad i n g  equipme n t , pour the foundation , and i ns ta l l  

unde rground cab les . S i te p reparati on and wind turbine con s truct i on 

w i l l  requi re one gove rnment i nspector for s ix months and a s ix-man 

contractor crew for n i ne month s . Short v i s i ts by personne l from 

the various ut i l i ti e s  cooperating w i th B I PC and by supervi sory 

personne l from DOE and NASA-Le RC w i l l  also be required dur ing the 

i n sta l lation proce s s. 

2 . 2 . 3  Envi ronmer.ta l Mon i toring 

Moni toring o f  e nvi ronmenta l  impac ts of the w i nd turb ine wi l l  be 

carried out in termi tten tly when in formati on i s  de si red , cond i t i ons 

warrant , or the seve r i ty of an antici pated impact indi cates moni tor-

i n g  is nece ss ary . For examp le ,  ver i fi ca tion o f  th e e f fect of the J :j 
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wind turbine on te levision recep tion cou ld be accomp lished by b rief 

preannounced periods o f  Cab le TV system shutdown . B I PC personne l 

wil l be required to in form DOE of any sig nificant , unanticipated 

impact ( such as a l arge bird kil l )  which deve lops . I n  addition , 

DOE and NASA personne l wil l  make periodic visits to the site and 

wil l  be receptive to in formation or commen ts of fered by is land 

residents .  

2 . 2 . 4  Restoration of the Site 

At th e termination of th e p roj ect and if owne rship o f  th e wind 

turb ine is not tran!; ferred to th e utility , a l l  government-insta l led 

facilities and instal l ations ( such as the wind turbine tower and 

se rvice stand) wi l l  �e dismant led , removed from the site , and dis-

posed o f  in a manner which wil l not adversely a f fect th e site or 

the B lo ck I s l and environment. The kno l l  wi l l  be restored or al-

lowed to reve rt to its natural state , as required by th e New 

Shoreh am Town Council and Pl anning Board. 

S uch restoration may inc lude removal o f  th e towe r foundation , re-

fil ling of excavations with earth , planting of grass or other vege-

tation , or oth er actions needed to satis fy lo�al gove rnment require-

ments and/or sound environmental practices.  I n  addition , within 

the limits o f  its j urisdiction ove r  resto rat i on ac tivities , DOE 

wil l  ens u re th at its action wil l  main tain the integrity o f  New 

Meadow Hil l Swamp as a we tl and environment and wi l l  not pose ha zards 

to h uman safety . 
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2 . 2 . 5  Instal lat i on and Operat ion o f  Cab le TV 

As revealed i n  S e ct ion 3 . 2 . 1 ,  Cab l e  TV is the mos t e f fective means 

o f  a l l ev i at i n g  turb ine- induced t e l ev i s i on inter ference . There fore , 

DOE propo ses to i n s ta l l  a Cab l e  TV n etwork on th e i s land and mai n-

tain servi ce for the d uration of the WTG test pro j e ct .  Documents 

wh i ch would t r ans fer ownersh i p  of the w ind turb ine to the uti l i ty 

would s peci fy tha t operation of C�b le TV mus t  b e  mai n tained to 

a l l ev i ate potent i a l  TV i n te r fere�ce . D i scuss i on pertain i ng to 

th e i n s t a l l ation and impact o f  such a s y s tem may be found i n  Sec-

tions 5 . 4  and 9 . 2 . 

2 . 3 S i te Sel ection and Anticipated Bene f i ts 

The Block I s land s i te , se lected for the WTG te s t  p rogram, has been 

j udged to best s at i s fy e s tab l i shed tech n i ca l  and programmatic 

cri ter i a .  Individua l s i te eva luations are qased on factors such 

as th e avai lab i li ty of wind ene rgy at estimated turb ine h ub h e i gh t , 

th e re l i ab i l i ty o f  w i nd data , and c l imato logical and topographical 

h a zards . E ach o f  the 17 se lected s i�e s , va lued for i ts uniquenes s ,  

was c are fu l l y  chosen to ensure th at the s i tes s e l ected for the 

f i e l d  tes ts would rep�ese n t  a b road range of topograph i c  types , 

c l imatic regions , sizes o f  power d i stribution ne twork , and maj o r  

power s ources . 

The B lock I s l and s i te was se lected on the bas i s  o f  i t s  h i gh h i s-

toric a l  average-annual w ind s peed o f  16 . 6  mph, the h i gh rel i ab i l ity 
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o f  the ava i lable wind da ta and. the low percen tage o f  time when the 

wind would be b e l ow the 8 mph requi red for machine ope ra tion . (See 

Section 2 . 4 . 8 be l ow . ) I n  addition , B lock I s land i s  heavi ly depen-

dent upon expens i ve impor ted foss i l  fue l s  and , thus , represer.ts 

the type of i so l a ted , sma l l  uti l i ty system where wi nd power may 

be cos t-competi t i ve wi th conventiona l power services in the near 

future . Da ta c o l l ec ted and experience gai ned on B lock I s land 

would have near- term relevance to the feder a l  program ob j ec ti ve 

o f  acce lera t i ng the commerc i a l i zation o f  w i nd s y s tems . 

I t  i s  expected that thi s i n sta llation and field tes t i ng o f  a MOD-OA 

wi l l  provide va l uable exper ience and data regarding wi nd turbine 

des i gn featur e s , the durab i l i ty o f  machine components , wind charac-

teri s t ic s ,  and e lectr i c a l  s tabi l i ty and contre,l requi rements of a 

WTG-uti l i  ty i n te r face . Mon i toring a t  the s i  te w i l l  'al s o  enable 

fur ther iden t i f i c a t i on and ver i fication o f  the envi ronmental , 

lega l and soc i a l  i ssues associated wi th large w i nd turbi nes . 

The tes t  progr am wi l l  he lp determi ne per formance character i s tics , 

oper a t i n g  and mai ntenance needs, and economics o f  a wind energy 

system which i s  i n terconnec ted w i th a conve ntiona l power p l ant 

and used to s up pl y  power through exi sting uti l i ty l i nes. The 

f i e ld- test program wi l l  he lp demons trate that wind- generated 

uti l i ty-based powe r is techni ca l l y  feasible and , in regions w i th 

h i gh wi nds , i s  a potentia l ly cost-e f fective means o f  reduc i ng the 

use o f  h i gh-cos t ,  pol luting fos s i� fue l s . B lock I s land is repre-

senta t i ve o f  the type of sma l l  i solated communi ty where wind power 

I t 
l ! 

j 

I j i i l 
I 

2 4  
_ ,.�,_. _�, __ '" _ ... __ .. . __ , __ �' __ " '"�'_ '' ' �J 



e 

may o f fe r  immedi ate anvant age s .  

2 . 4  Cha racteris tics o f  Exis ting Envi ronment . 

2 . 4 . 1  Loc ation and Topography 

B lock I s l and is the popular name for the town of New Shoreham, 

Washington County , Rhode I s l and. Located nea r the te rmini of the 

B lock I s l and Sound , th e Rhode I s l and Sound and the At lantic Ocean , 

;t i s  about 1 2  mi les o f f  the south coas t o f  mai n land Rhode Is l and 

and about 16 mi les e�s t- northeast of Montauk Point , Long I s land , 

New York ( see Figure 2 ) . The is land l i e s  between lati tudes 4 100 8 '  

and 4 lol 4 ' N  and longitude s 7 103 2 '  and 7 l037 ' W .  To tal land area 

is approximate ly nine and one-ha l f  sq uare mi les . The i s land , 

des cribed as pear-sh aped , i s  s i x  mi l es long and three and one-

ha l f  mi les wide at i t s  wides t  po int . I t  is i ncluded on the U . S . 

Geo logical S urvey ( USGS) Block Is land seve n and one-half minute 

topograph ic quadrangle map , revised in 1 9 57 and pub l i shed at a 

s ca le o f  1:2 4 , 0 0 0  w i th a contour interval o f  ten fee t .  Figures 

2 ,  3 ,  4 and 5 show the i s land and ti,� portion o f  the i s l and where 

the s i te is located . 

B lock Is land co ns i s ts of two i rregu lar , hi l ly areas connected by 

a sandy low land . The WTG s i te i s  in the �as te rn centra l portion 

2 5  
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o f  the i s land , on a gra s s y  kno l l  i n  a sma l l  f reshwater we t l a nd 

known a s  New Me adow H i l l  Swamp , one-ha l f  mi l e s  from th e sea . Th e 

a re a  n ea r  the s i te i s  gen era lly low and rol l i n g ,  w i th l ow - ly ing 

areas f�ve to ten fee t  a bove sea leve l . The si te i tse l f  i s  30 

feet a bove se a l e ve l  and 20 to 25 fee t above New Meadow H i l l  

Swamp , wh i c h  surrounds the kno l l  to the wes t ,  south and e as t .  

The me teo r o logi c a l  tower u ti l i zed i n  Pha s e  I i s  l oc ated on a nother 

knoll 250 fee t s outhwe s t of th� pr imary s i te .  

2. 4 .2 Loc a l  Cemography 

Pop u l a t i on and e conomic a c t i v i t y  reached i ts peak shor t l y  a f ter 

the turn of the ceiltury . The i s l a nd p rospe red a s  a re sort a rea 

w i th f l ouri sh i n g  summer hote l s , a f i sh i ng i ndus try and ove r 1 , 4 00 

year-round re s i dents u n t i l the 1920's . A dec l i ne i n  the s umme r 

trade was a t tr i b uted to the i ncrea sed pop u l a r i ty o f  th e a utomob i le 

for vac a t i on . S owe a tt r i b ute the les sened emphas i s  on f i s h i ng and 

agr i c u l t u re to t he occu rrence o f  the 1 938 h u r r i cane wh i ch de stroyed 

the f i s h i n g  f l ee t ,  and the i n cre2si ngly harder to just i fy d i s tance 

f rom l and mark e t s  as ma i n l and tran spor ta t i on improved . 

The permane n t  re s i den t i a l pop u l a t i on , as shown i n  Tab le 2 ,  s teadily 

decreased to 4 96 by 1960 and has s i nce the n rema i ned r e l a t i ve l y  

s tab le .  Demograph i c  ca l c u l a t ions pred i c t  tha t  the i s l and's pop u l a-

t i on wi l l  rema i n  n ea r  i t s  cur re n t  leve l through the year 2 , 000 . 

The popul a t i on i nc re a s e s  by appro x i ma te ly 1 , 200 s ummer res idents , 

1 , 000 overnight v i s i to r s , and 1 , 000 day v i s i tors on a n  average day 

1 1 
1 i 
1 ; 1 I 1 1 
1 

f 
1 , 
1 
1 , 



during th e 1 0 0 -day s ummer season . Es t imates o f  peak h o l iday week-

ends have run a s  h igh a s  3 , 0 0 0  vi s i tor s . 

Year 

1 9 1 5  
1 9 30  
1 9 6 0  
1 9 7 0  
2 0 0 0  

Tab le 2 - Populat ion 

Populati on 

1 , 4 1 4  
1 , 0 29 

4 9 6  
5 0 1  
5 0 0  

Source : U . S .  Cem,us o f  Popu l ation 19 .6 0 and 19 7 0 , Rhode I s l and , I 

Land Use Analys i s , Rhode I s land Depar tment o f  Commun i ty A f fa i r s , 

1 9 6 8 .  

Wi th few employment opportuni t i e s , the proportion o f  the popu l a t i on 

i n  the produc t i ve age b racke ts has dec l ined sharp ly . Young peop le 

have been l eaving the is land to seek emp l oyment ,  educa ti ona l and 

cul tural opportuni t i e s . Many who hdve come to l i ve the re have been 

o lder re t i ree s .  As i l l us t ra ted in F i g ure 6 , in 19 7 0  ne arly 4 3  per-

cent of the population was 55 years o ld or older; 60 percent ove r 

4 5 ,  and only 2 0  perce n t  was under 1 8 . 

S i nce the f irst half o f  the cen t u ry , the i s land ' s resident labor 

force has dwi nd led to approximately 1 8 0  persons . The majori ty are 

in profess iona l ,  mana ge r ia l ,  c raft and servi ce occupa t ions ( i ncl ud-

i ng con s truction and ma i n tenance pe rsonne l and sa les c le rk s )  a s  

shown i n  Tab le 3 .  I ndica tive o f  the h i ghly seasona l economy , 8 5  

percent o f  a l l  retai l sa les a re made be tween May and Octobe r . The 

1 9 6 9  median fami ly income o f  8 , 2 8 9  dollars was s ubs tan t i a l ly b e l ow 

the Rhode I s land median o f  9,7 3 3  do l la rs . 
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Tab l e  3 - Labor Fo rce 

occupa t ion 

P ro fe s s i onal & Manage r i a l  
C r a f tsmen 
Labore rs 
Operat i ves & Service Wo rkers 
Clerical 
S a les 
Not Reported & Oth e r  

T o t a l  Employed 
Unemp loyed 

To tal Labor Force 

Source : U . S .  Cens us of Pop ulat ion , 1 9 6 0 , 1 9 7 0 . 

LaQor Force 
1 9 6 0  1970 

5 3  3 7  
3 1  4 4  
3 2  1 1  
2 3  3 4  
1 2  1 1  

8 
1 5  1 5  

1 7 6  1 5 2  
1 9  2 8  

1 9 5 1 8 0 

Based on data from both thr:> 1 9 6 0  and 1 9 7 0  cens u s , i t  i s  e s t i n',.:::. t e d  

that abou t 4 8  perce n t  o f  " h e  hous i ng u n i t s ( 3 6 5 )  were cons truc ted 

prior to 1 9 3 9 . From 1� 4 0  to 1 9 6 0 , only 74  new hous i n g  u n i ts were 

cons truc ted on the i s l and , but be twe e n  19 6 0  and 19 7 0 , there was a 

ne t i ncrease of  3 1 4  new dwe l l i ng un i ts . O f  these , 3 0 1  we re bui l t  

by s umme r residen ts as seasonal home s , an ave rage o f  30 uni ts p e r  

year . Tab le 4 summa ri zes hou s i n g  trends be tween 1 9 6 0  and 1 9 7 0 . 

From 1 9 7 0  to 19 7 4 , 1 2 5  bu i ldi ng permi ts we re i s s ued for new dwe l l -

i ng un i t s .  Th e re has been very l i t t le mu l t i p le u n i t cons truc t i on 

on th� i s la nd s i nce 19 6 0 . Thus , fol lowi n g  several decade s o f  

ove ra l l  de c l i ne , there i s  a n  upsw i n g  i n  the cor. s truction o f  new 

s umm.:! r homes , but not as yet i n  res tor a t i o n  of the forme r  hote l  

capa c i ty and businesses serv i ng tour i s t s . 

The numb e r  o f  '10 tel and oth e r  overn i g h t  to'Jr i s t  accommoda t i ons has , 

i n  fac t ,  de c l i n ed i n  the past decade , de s p i te s ome rental cottage 

con s truc t ion . Fo r example , th ree hote ls tot a l i n g  over 4 0 0  rooms 

! 
1 I 
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c losed . The B lock I s l and Chamber o f  Comme rce ( 1 9 7 2 , Land Use 

Ana lys i s )  es timate s  th at the exi s ting overnigh t  capa c i ty of approx

imate ly 1 , 5 0 0  to 1 , 8 0 0  persons is not adequate to sustain the 

i s land ' s  tou r i s t  economy . 

Tab le 4 - Hous ing Characteri s t i c s  

Occupancy 

Year- round 

Owner-occupied 
Rente r-occup ied 

Season a l  ( or va cant) 

To tal - all uni ts 

Number o f  un i ts 
19 6 0  19 6 7 *  1 9 7 0  

19 5 

1 4 9  
4 6  

2 4 3  

4 38 

1 7 3  

4 86 

6 59 

2 0 8  

1 5 3  
5 5  

5 4 4  

7 5 2  

*Year- round and seasonal s ingle fami l y  homes , s i ngle fami ly sea
sonal units i n  c luste r co lonies , and 7 hou s i ng un i ts i n  mixed use 
s tructure s ,  but not seasonal rooms . 

Source : u . S .  Census o f  Hous i ng , 19 6 0  and 1 9 7 0 , and 19 6 7  I nventory 
of Hou s i n g  in Land Use Analys i s , Rhode I s l and Department of Com
munity A f fairs , 19 6 8 .  

Deve lopment on the i sl and i s  concentrated i n  O ld Ha rbor , the v i l l age 

center , as shown on Figure 3 .  O ld hote l s , inns , rooming houses , 

res taurants and shops c luster along the harbor front . Homes and a 

few scattered imls l ine the f i ve s treets rad i a ting in to the country-

side , e s pec i a l ly to the south and to the southwe s t  toward th e 

a i rport . 

The USGS topograph ic map ( 1 9 5 7 ,  revi sed 19 7 0 )  indi cates s i xteen 

s tructure s ,  several o f  wh ich may be inte rpre ted as homes , with in 

I .� i j 
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a 1 0 0 0- foot rad i u s  around th e s i te .  An Augu s t ,  1 9 7 6  s i te vis i t  

i n d i c a ted th at some o f  the s t ructures shown o n  the map n o  longer 

exis t .  Two structures , a t  the end o f  the access road , are an old 

b a rn and farmhouse wh ich are used for s torage by B I PC and are 

p resentl y unoccupied . 

A long Ocean Ave nue f rom i ts i n ter section w i th B each Avenue to the 

s outhwes t are : the New Shoreham F i re Station a t  th e i n ters ection 

o f  the two roads ; two one- s tory buildi ngs wh i_ch house the seven 

diesel generators of B I PC ; th e s t,,, te h i ghway garage ; and , south -

eas t o f  the garage , a sma l l  pond , a gasol i ne s er v ice s tation and 

s everal house s .  The re are no res idences w i th i n  5 5 0 fee t of the 

s i te ( the theoreti c a l  maximum throw di s tance i n  the event o f  

b lade fa i l ure , s e e  re ference 1 6 ) , a l though a 4 0 0  foot portion o f  

Ocean Avenue passes w i th i n  th i s  radius . 

2 . 4 . 3 Land Use 

S tate and Local Land Use P l ans 

Pub li c  and priva te ly sponsored p lans for the i s l and a l l  emphas i ze 

the need to pre serve the i s land ' s unique natural envi ronment and 

ch arm in the face of development pressures . At the same time , 

they r ecogni ze the n eed to st rengthen the economy . These plans 

do not exp l i c i t l y  foreca s t  population and economic acti vi ty ,  nor 

do they p resent any optimum levels for des igning future pub l i c  

faci l i t i es . 

I 
I 
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The Land Use Analys i s  ( LUA) prepared for B l ock I s l and in 1 9 6 8  by 

the Rhode I s l and Depa rtment of Commun i ty A f f a i r s , assumes 5 0 0  yea r-

round reside n ts to be the minimum to s us ta i n  oa s i c  economic l i fe ,  

and proj e�ts th i s  minimum as the populati on through the year 2 0 0 0 . 

Th e New Shoreham Comprehens ive Community P lan ( CCP)  ( see reference 

2 3 ) attempts to outl ine communi ty ob j ectives ; to p l an for commu-

n i ty fac i l i t ie s , rec rea tion , conservation and land use ;  and to 

recommend imp lementation action . The CCP was prepa red in consulta-

tion with the Town Counc i l  and P l anning Board by the Rhode I s l and 

Dep artmen t o f  Community Af f a i r s ,  and was adopted by the Town 

Coun c i l  in Apri l ,  1 9 7 2 .  

A maj or s ta ted g�a l o f  the CCP i s  " . . •  to ensure that deve lopment 

w i l l  occ ur in an orde rly fashion and w i l l  be in keeping wi th the 

present charac te r  o f  the community . . •  " . 

Recogn i z i ng the recent trends in construction o f  new homes th rough-

out the i s land , the plan emphas i zes that many types of development 

would dimi n i sh the i s land ' s " unspoi led , rural character , "  a 

s trong ly held va l ue o f  the year- round res idents and a ma j or attrac-

tion to tou r i s ts and seasona l res iden ts . " There fore , ( th e  CCP 

state s )  the ma j or p l ann i ng conce rn in New Shoreham i s  to preven t 

ind i s cr imi nate , unde s i r ab le deve lopmen t . " 

At th e same time , the CCP provides for addi tional devel opment to 

st re ngthen the hote l/tourist bus i nes s base , leng thening the season 



and attracting more v i s i tors . Statemen ts i n  the CCP about the 

development po tentia l o f  the O ld and New Harbor areas and the con-

t iguous , p resently s pa rse ly se ttled areas assume moder ate growth . 

Fig ure 7 ou tl ines future land uses p roposed i n  the Comprehensive 

Communi ty P lan ( CCP) . These proposed uses take i nto account both 

environmenta l and socioeconomic ob jectives , present l and use pat-

te rns , soi l s ,  flood areas , e l eva tions , ground wate r ,  pub l i c  uti l i -

t ie s ,  deve lopment trends and commun ity goa l s .  

The d ra ft repo rt , S ta te Land Use Poli cies and P l an , sets forth 

the s tate , envi ronmental , soc i a l  and economic goa l s ; deve lopment 

and conse rvation po l i c ies ; and recommendat�ons for state- loc a l  

imp lemen tation . These a re simi lar to those which the CCP out-

l ined somewhat more speci fical ly for the i s land . 

General Land Use 

Des p i te i ts re l a t i ve popula r i ty as a vacation spo t ,  B lock I s l and 

h as not e xper i enced the rapid growth of other resort areas on the 

Atlantic coast . As a resu l t ,  only 10 percent o �  th� i s l and ' s  

6 , 5 0 0  acres have been developed . The touri st i ndus try i s  mode r-

a te ly prosperous , but no new hotel s or other ma j or deve lopments 

I 
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HEW SHOREHAM. 9LOCK ISLAND 
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( such as condomin i ums ) have been b ui l t  i n  recent years , and the 

i s land has la rge l y  maintai ned i ts
' 

rus tic character . 

Agriculture on the i s land i s  l imi ted to dairy farming and the 

raisj  ng of ea r l y  vege tab les and pota toes .  The ma j or agricul c\' ·O:l. l  

area i s  Corn Neck t o  the north . The re is  now no ma j or far�i n; 
. .  .., 1:/ " '  

activi ty w ithin one-h a l f mi l e  of the s i te ,  a l though the B I PC 

property was a farm at one time , as evidenced by the aband.:med 

b arn and farmhouse near the kno l l .  

The ma j o r  land-use fea tures w i thin one mile of the s i te are the 

B lock I s land S ta�e Ai rport , 2 , 5 0 0  feet to the southwest , at h i gher 

e l evati on ( 1 0 0  feet) ; New Harbor , the p rime p leasure boat harbor 

on the i s land , 3 , 0 0 0  feet to the north-northea s t ;  O ld Harbor , th e 

old commerc i a l  f i sh i n g  dock , 4 , 0 0 0  feet to the e a � t-southe a s t ;  

and the v i l l age cen te r  o f  New Shoreham , one-h a l f  mi le t o  the south . 

Land Use·  Nea r the S i te 

The property on wh i c h  the s i te i s  lo ca ted i s  owned by the B lock 

I s l and Powe r Company and is we l l. within the ma j or sphere of deve l-

opment on the i s l an d . The B I PC prope rty i s  bou nded by Ocean Avenue 

to the north and B each Avenue to the we st . At present , most of the 

area wi th in the 5 5 0  foot exclus ion radi us ( S ee Sect ion 3 . 2 . 1 , 

" Potenti a l  Sa fe ty Risks " )  i s  devoted to power p lan t activi ties . 

Man-made features w i th i n  the exc lusion area i nc lude two bui ldings 

hous i n g  B I PS ' s d i e s e l  generators ( 2 0 0 - 30 0  feet northea st o f  the 
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s i te ) , a 4 0 0  foot port ion of  Ocean Avenue , a s ta te h i ghway ga rage 

a long Ocean Avenue , an oi l and gasol i n e  depo t  ( abou t  5 0 0  fee t 

ea s t- s ou theas t of th e s i te )  and an abandoned barn and farmhouse 

( 1 0 0  and 200 fee t sou thea s t  of the s i te ) . �o re s ide nces are 1 0-

cated w i th i n  th e exc l u s i on area . Outs i de th e exc J u s i on area , th e 

New Shoreham F i re De pa rtlOe n t  i s  hou sed i n  a bu i ld ing northwe s t  o f  

th e Ocean and Beach Avenue i n tersec t ion . Bes ides the 6 0 0 - foo t 

acce s s  road leading to the s i te f rom Ocean Aven ue , a na rrow d ike 

and road has been con s t ructed by B I PC a c ross the northwest corner 

of New Meadow H i l l  SVvamp wh i ch is  used as a coo l i ng pond . 

Acce s s ib i l i ty 

The s i te vic i n i ty is  bounded by Ocean Avenue ( forme r l y  Harbo r Road) 

on the northe as t ,  Old Town Road on the s outh and Beach Avenue on 

th e northwe s t . A g ravel serv i ce road e x tends from Ocean Avenue 

to the s i te .  

Year- round ferry servi ce i s  operated f rom Ga l i lee on the Rhode 

I s land mai n l and to O ld Harbo r ,  abou t  a mi le from the s i te .  Ove r 

10 0 , 0 0 0  pas se n gers are carried to the i s land annua l l y .  The ferry 

i s  s tern- load ing and has a capacity o f  3 5  tons . Barge and fe r ry 

boat opera tors serving B l ock I s l and i n d i cate tha t , bas ed on pas t 

expe ri ence , trips to B lock I s land d u r i ng the w i n ter per iod ( NO'.:em-

ber through Ap ri l )  are made on the �verage o f  four out o f  f i ve 

days per week . I n  th e summe r add i t ion a l  pa ssenger ferries are i n  

service t o  New Harbor . The .�e i s  a l so h ydrofo i l  serv i ce f rom G�li lee 

in the summer month s . 

4 2  
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Regul a r ly s cheduled pas senge r f l i ghts are ava i lab le dai ly , year-

aro und f!- ;)m the S tate Ai rport at Wes te r ly , Rhode I s land to th e 

B l ock I s land Airport and add i t i onal f l i gh t s  are made f rom th e 

s t ete ' s  princ ipal a i rport , Theodore Franci s Green , i n  Warw i ck ,  

Rhode I s land . 

Communicat ions 

Theo n �t i ca l  ana lyses and pre l i minary exper ime n ts now be i ng s pon-

so red by DOE indic a te th at large wind turb i ne b l ade s may i nter-

fere w i th FM rad i o ,  TV and microwave s i gna l s . Recep tion o f  th ese 

and other s i gna ls on B lock I s land is de scr ibed be low and pote n t i a l  

e f fects are assessed in Sect i on 3. 

FM Rad io - - Present FM radio reception is ade q u a t e .  

Televis i on - - The i s l and i s  a f r i �ge a rea for te levi s i on reception . 

Wh i le indivi dual ante nna s rece ive the nine VH F  ch anne ls and f i ve 

UH F channe l s  l i sted i n  Tab l e  5 reception qua l i ty i s  gene r a l l y  

poo r .  Some s i gn a l s  a r e  re�ei ved f rom New York , b u t  th ese are 

very weak and a re genera l l y not viewed on the i s land . 
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Channe l  

2 
3 
4 
S 
6 
7 
8 

10 
12 

27 
36 
38  
S3  
S6 

- , 

Tab le 5 - Te levi sion Char._'lels 

Origin 

Bo.ston , Mass . 
Hart ford , Conn . 
Boston 
Boston 
New Bedford , Mass . 

Boston 
New Haven , Conn . 
Providen ce ,  R. I .  
Providence 

Worceste r ,  Mass .  
Providence 
Boston 
Norwich , Conn . 
Boston 

Microwave -- A mi crowave beam carry ing te lephone 

Distance ( !:m) 

1 29 
1 0 5  
1 29 
1 29 
1 5 6  

1 29 
1 0 5  

6 4 . 
6 4  

1 0 5  
6 4 

1 29 
5 6  

1 29 
... . ... .. 

transmi ssion 

from Point Jud tth ,  Rhode I s land is received at a l60- foot tower 

near Mi ll Pond .• one-quarter mi le to the southea s t  of the WTG si te • .  

Ai rcraft Navigation -- The B lock I s l and Ai rport ( 4 lol0 ' N- 7 l
0

3 S ' W )  

has one l O O - foot by 2 , S O O - foot runway ( REI L  Rwy 2 8 ,  MIRL Rwy 10- 2 8 ) . 

It has a landing approach o f  1 2 80 a t  a 2 , 0 0 0 - foo t  alti tude to the 

DO RY i ntersectio n ,  which is S . B  nautical mi les from the runway . 

The charted characteri zation o f  obs tructions i s  "be low 1 , 00 0  feet 

AGL. " 

The nearest Low Al t i tude Fede ral Airway , V- 4 6 ,  runs approximate ly 

11 . 6  nautical miles ( 20 nlometers) from the ai rport between Eas t 

Hampton , New York and Nantucket ,  Mass achusetts . VOR ( Very H i gh 

Frequency amnidirectional Range) beacons are located dbout 2 3 . 5  
.! 

j 
.. " ..... . ... J 



nautical mi les no rtheast at T rumball ( 10 8 . 4 MH z ) , about 30 nauti-

cal mi l es at Norw i ch ( 1 10 . 0  MH z , Channe l 3 7 ) , about 34 . 5  nautical 

mi l es north-northeas t at Provi dence ( 1 1 5 . 6  MH z ,  Channel 1 0 3) , and 

about 36 nau tical mi l es wes t-s outhwes t  at H ampton ( 1 1 3 . 6 MH z ,  

Channe l 8 3 ) . Figu re 10 , taken f rom the New York Sectional Aero-

n autica l  Ch art , p re sent s aeronaut i ca l  characte ri s t i c s  o f  the 

B lock I s l and a rea . 

S h i p  Navi gati on - - Th ree ma rine l i gh ts' pro j ect f rom the i s l and . 

The B lock I s land North Li ghthouse i s  locate d on the northern tip 

of the i s l and at S andy Po int . The B lock I s l and S outh ea s t . Li gh�-

house , located on the s outheas te rn shore is coupled with a marine 

rad iobeacon ( 2 8 6  kH z ) . A beacon- l ight i s  a l so located a t  O ld H arbor . 

Exi s t ing Electrica l  Power Network and Rat e  S tructure 

In January of 19 7 6 , the B lock I s land Power Company retai l residen

t i a l  pri ce for e lect r i city was 2 1  cents per ki lowatt-hour (kWh) for 

the f i r s t  1 0 0  kWh and 7 . 5 cen t s  per kWh over an initial 1 0 0  kWh 

e ach month . The minimum cha rge was 19 dol lars p e r  month . 

The alte rnative " a l l  e lectr i c "  rate was s even cents per kWh for 

the first 8 0 0  k� and 5 . 5 cen ts per kWh over 8 0 0  kWh per month . 

The minimum ch arge was 40 dol l a rs per month . Average revenue col-

lected by B I PC on res i den tial rates on the i s land i s  about three 

t i mes more th an the mainland average r evenue col lected by the 

Narragansett E l ectric Comp any . Fue l c o s ts , to th e  power company, 
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between the i s l and and the ma i n l and s how a simi l ar contrast . The 

bus bar cost of el ectri ci ty to B I PC is approxi mate ly three time s 

h i gher th an th at to Narragans ett Electr i c .  

Seven di e se l - generators , rang ing i n  s i ze from 1 5 0  to 1 , 0 0 0  k i lo-

watts , s upply powe r to th e B lock I s land Power Company network . 

To tal generating capac i ty is 3 , 6 1 5  ki lowatts o r  4 , 50 0  k i lovolt-

ampere . I n  the s umme r ,  the aver age powe r l eve l generated i s  1 , 50 0  

k i lowatts maxi mum and 5 0 0  k i lowa tts min imum . The winte r  ave rage 

powe r leve l  generated i s  5 0 0  ki lowatts maximum and 2 5 0  ki lowa tts 

mi nimum. Powe r i s s uppl l. ed th rough th ree banks' of i sol a ti ng t�ans -

formers h aving a total capac i ty o f  2 , 2 50 ki lovol tampere . These 

trans fo rmers serve f i v� rad i a l 2 , 40 0-vo lt d i s tribution l i nes tha t  

s upp ly e lectr i c  powe r' t o  the who le i s land . 

Each gen erator h a s  a swi tchboard-type manua l ly- oper ated o i l  c i r-

c u i t  b reaker and i ts o�n ind i vidual exc i ter control led by an auto-

ma tic vo l tage regul ator o f  the e l e c tromag neti c type having a sens i -

t iv i ty o f  ! 1 . 5 percen t .  Frequency cont ro l i s  prov i ded b y  e lec-

t r i c  governors that va ry the speed o f  the d i es e l  uni ts . Frequency 

vari es to + fo ur seconds a day . A 0 . 3  percent var iat i on in f re-

quency , resul ting from a 10 pe rcen t load change , is restored to 

n orma l w i tt i n  seven se conds . 

The B l ock I s l and Powe r Company genera t i ng plant and d i s tribution 

sy stem te�minal are about 200 feet from the WTG s i te wi th i n  the 

excl u s i on area . The d i s t r i b ut ion ', ine to wh ich the WTG would be 



connected has a 1 , 5 0 0  k i lowatt capa c i ty and hand le s a maximum 

peak load o f  1 , 4 0 0  k i lowatts and a minimum load o f  2 2 5  ki lowatts . 

Th i s  load i s  e s t imated to be 4 0  percen t resident i a l  and 6 0  percent 

comme rci al dur ing th e s umme r and 70 percent re sident i a l  and 30 

percent commerci a l during the w i n te r .  The proposed po i n t  at 

wh ich the wind turb ine wi l l  be co nnected has a vo l tage o f  2 , 50 0  

vo l ts or les s .  S tep u p  trans fo rmers t i e  th is section t o  the 

2 , 5 0 0 - vo l t  s y s tem. 

2 . 4 . 4  Geology 

-

B lock I s l and was a f fected by two o r  more periods o f  P l e i s tocene 

glacia tion . Th e s ubst rate o f  th e i s l and i s  composed o f  uncon-

. ..  -. 

s o l i  dated g l ac i a l  depos i ts ( about 5 0  feet above to 5 0 0  feet below 

sea leve l )  of  P l eis tocene age re s ting on semi consol idated mate -

r i a l  ( about 500  to 1 , 0 0 0  feet be low sea leve l )  o f  Tr i as s i c  or 

Cretaceous age . These , in turn ove r l i e c ry s t a l l ine bed rock of  

the Pa leo zoic era . Most of  th e g lacial depos i t s  are part o f  the 

te rmi n a l  morai ne , cons is ting of t i l l  and so rted dri f t ,  th at ex-

tend s northeastward f rom th e Ronkonkoma mo raine of Long I s l and 

to Nantucke t .  

B lock I sJ and i s  characteri zed by low ro l l i ng h i l l s ;  s a l t  water 

and b racJ-, i sh ponds ; fre shwate r ponds occupying g lacial kettle-

holes ; and f reshwater ma rshes such as th e New Meadow H i l l  Swamp . 

Th e i s land ' s soi l is c l a s s i fied as I ncep t i s o l , h aving a weak ly 

j 1 
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d i f fe re n ti ated hor i zon , and being prone to leaching due to re lat ively 
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heavy rai ns o n  the i s land ( an average 4 0  i nche s per yea r) . Gen-

era 1 soi l cha r a c te r i s t i c s  fo r B lock I s land and the s i te area are 

outli ned in F igure 1 1 .  

Mo s t  o f  the i s l and i s  overlaid by two types o f  fai r ly permeab le 

so i l :  Narragan s e t t  Fine S andy Loam, a we l l  dra ined non-s tony 

so i l ,  and Glouce s t e r  S toney Fine S andy Loam, a we l l  drained s tony 

s o i l .  A th i rd ty pe o f  soi l ,  Wh i tman S i lty C l ay Loam , i s  poo r ly 

dra i n ed and occurs only i n  a few sma l l  bod ies which occupy sma l l  

depres s ions o r  pot holes and are practica l l y  stone free . -
The rock - s t rewn s o i l  on the s i te kno l l  i s  Glo uce � ;ter S toney F i ne 

S andy Loam fo rmed on so rted dri ft and relatively pe r:neab le loose 

sandy t i l l .  Na tural drain age th rough th i s  soi l ( wh i ch " covers the 

southweste rn part o f  the i s l and , at an ave rage th i ckne s s  o f  about 

two feet ) , is good to exce s s i ve .  

New Meadow H i l l  Swamp i s  cl ose to the water tab le a s  indi cated by 

year ro und s ur face wate r .  However , the s i te is located 20 to 2 5  

feet above th e ma rsh and , g i ven the soi l ' s  good drai nage charac-

teri s t i cs , sho u l d  not be sub j ect to inundat ion or sett l i ng . S o i l  

borings taken i n  AU9us t ,  1 9 7 6  indicate th at the so i l  is  stable . 

( See refe re n ce 8 . )  No sign i ficant inundat ion or e rosion was re-

corded duri ng the h urricane of 19 3 8  or after he avy rains asso-

c i a ted w i th H u r r i cane Carol in 19 5 4 . 
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Figure 1 1  
NEW SHOREHAM, BLOCK ISLAND 
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2 . 4. 5  Hydrology 

The fre sh ground-water rese rvoir of B lock I s l and is contained i n  

the unso l i da ted depo s i ts and cons i sts o f  ( 1 ) numerous sma l l  "upper 

perched water bodies " that are p resent in the h i gher parts o f  the 

i sl and , ( 2 )  a large northern and southe rn " lowe r  perche d wate� 

zone " th at lies beneath the upper perched wate r bodies a nd i s  

above ( but t o  some e xtent in tercqnnected wi L� )  the main zone o f  

s aturat ion , and ( 3 ) th e main zone o f  saturation . The ch i e f  and 

best poten t i a l  source o f  fresh ground wate r is th e lower perched 
i 

wate r zone loca ted i n  the southern section o f  the i s l and . ' I t  

y ie lds about 40 , 0 0 0  gpd ( ga l lons per day) for p ub lic s up p ly from 

the l arge we l l  field on the i s l and . Rech arge to the lower perched 

wate r  zone is about 20 times the e stimated near- future water needs 

( about 1 0 0 , 0 0 0  gpd) of the i s land . The mai n  zone of s a turation 

can prob ab ly y ie ld a maximum of a few g a l lons per minute to indi vi-

dual we l l s  w i thout i nd ucing s al t-water enc�oachment ;  1 9 6 2  with -

drawals were sma l l .  

Prec ipi tat ion fal l in g  on the i s l and , i s the sole s ource o f  ground-

water recharge ; ave rage rech arge is es timated to be about 2 mgd 

( mi l l ion gal lons per day) . Mos t  o f  the p recipi tation i s  derived 

f rom the wate r vapor fur n i shed to the a tmos phere by evaporat ion 

from the ocean . Cool ing causes the atmospheri c water vapor to 

condense on minute par t i c l e s  of matter s uch as dus t , s a l t  s pray , 

and smoke . Condensation common ly occurs on minute s a l t  ( sod iun 

ch loride ) crys t a l s  derived from the ocean . Thu s , the precipi tation 
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fal l i ng on B lock I s land can be expected to contai n more s a l t  

than prec ipi tat ion that f a l l s  on most mai n land are as . ( The wind 

turb ine has been de s i gned and coated to ens ure re s i stance to 

s a l t  corro s i on . )  Th e avai l ab i l i ty o f  ground wate r i s  i l lustrated 

in F i gure 1 2 . 

Total water con sumption was about 8 0 , 0 0 0  gpd i n  19 6 2 .  Water on 

B lock I s l and i s  h i gh i n  i ron ( median 1 . 0  parts per mi l l ion) and 

i s  relative l y  co rrosi ve ( medi an pH 6 . 2 ) . The l ow ly ing sections 

of the coas t l i n e  are sub j ect to s torm- f looding and sea-water con-

tami n ation ( see Figure 1 3 ) . 

2 . 4 . 6  No i s e  Leve l s  and Ai r Qual i ty 

Noise Leve l s  

Amb i ent n o i s e  l eve l meas urements , app roxima te ly one mi le f rom the 

WTG s i te we re conducted by the Envi ronmental Pro�ection Agency 

( EPA) in J an uary of 19 7 5 .  

Recorded leve l s  were indi cative o f  a very quiet noi se c 1 i ma�e . On 

the bas i s  o f  the above data , a crude e s tima te of the daytime equi va-

lent sound level ( Leq) was 4 0  decibe l s  ( dBA) ; the estimated n i gh t-

time Leq was about 2 7  dBA. These values we re combined to obtai n 

an estimated day-n i gh t  average sound level ( Ldn) o f  39 dBA .  Thi s  

estimate w a s  p rob ab ly only val i d  duri ng the wi nter season and i t  

5 2  
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expec ted that the no i s e  leve ls woul d have incre ased somewh at 

during the summe r months due to the seasonal increase in popul a t i on .  

A i r  Qual i ty 

No ma j o r sources o f  air po l l ution presently exi st on the i s land . 

From 19 6 9  th rough 19 7 2 ,  the S tate o f  Rhode I s l and Departme nt o f  

Heal th mai nta i ned an a i r  qua l i ty mon i to r i n g  st ation a t  the New 

Sh oreham Ai rpo rt on B lock I s land ( approximate ly 3 , 0 0 0  feet south-

wes t o f  the propo sed WT G s i te ) . Data obtai ned from thi s  s t ation 

are shown in Tab le 6 .  I t  C .:l n  be seen from 'I'ab le 7 that none o f  �he 

a i r  qua l i ty data me as ured during th i s  pe r iod e ven approached v i o l a-

t i ons o f  Na t i ona l Amb i ent A i r  Qual i ty S tandards or Rhode I s l and 

Amb ient A i r  S tanda rds ; and th ere fore , the state d i scont inued the 

operation of the s i te .  

T ab le 6 - 1 9 7 0 A i r  Samp l i ng Data 

B lock I s l and Ai rpor t *  

Pol lutants 
Part i cu l ate s Sul fur- Dioxide Ni trogen-Dioxide 

Number of Re ad i ng s  
Maxi mum 2 4 -hours 
Mi nimum 2 4 -hours 
A r i thme t i c  Me an 
Geome t r i c  Mean 
S tandard Dev i at ion 

13  
6 6 . 7  
19 . 2  
36 . 8  
34 . 2  

1 .  4 5  

1 2  
1 5 . 7  

7 . 9  
8 . 7  

1 .  2 3  

* l atest complete data avai l ab le 

Source : S tate o f  Rhode I s l and Department o f  H e a l th 

5 5  

1 2  
8 6 . 5  

5 . 6  
12 . 4  

2 . 20 

1 1 

,j , 
i I l , 
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Table 7 
COlllparison o f  Nat iol".al P r imary and Secondary 
S tandards and Rhode Is land Air Quality S tandards 

Na t iona l P r imary Na t ional Secondary S ta t e  o f  R. I .  
Po llutan t  S t anda rd S t anda rd 1 9 7 3  Goal 

Par t icula t e s  7 5  ug/H3 (annual 60 ug/H3 ( annual 6 0  ug/H3. (annual 
geome t r i c  mean) g eome t r ic mean) ge,ome t r ic mean) 

2 60 ug/H3 ( 24-hr 150 uiiH� ( ,it-nr 168 ug/H3 . ( 2 4 -hr 
maximum) maxiMum) maximum) 

Sulfur Dioxide 80 ug/H3 ( annual 60 ug/�3 (annual 7 2  ug/H3• (annual 
arithme t ic mean) ari thme t i c  mean) gee-me t r ic mean) 

1 300 ug/�3 ( J-hr 858 ug/H3 . ( l-hr 
max imum) maximum) 

3 6 5  u�/H3 (24-hr 260 uR/M3 ( 24-hr 358 ug/H�. ( 2 4-hr 
lI\ax i .num) max imum) , maldmum) 

Ni trogen Dioxide 100 u�/�3 (annual 100 uR/H3 (annual NONE 
ar i thme t ic mean) a r i t hm e t i c  mean) 

Carl or. �'onoxid e  1 0  mg/M3 ( 8-hr 10 Mg!}13 ( 8-hr 9 . 2  mg/M3• ( 8-hr 
max . average)  max . ave raRe) max'. average 

4 0  mg/:-l3 O-hr 4 0  mg/:-l3 ( l-hr 
Max . average) Max . average) 

To tal Oxidan t s  1 6 0  ug/�13 ( l-hr 160 ug/�3 ( l -hr 118 ug/�3. ' ( l-hr 
Max . avt:: rar.e) max . average)  Max . average) 

Hydroc.arbons 160 ug/�3 ( 3 - hr .1 6 0  ug/!,!3 (J-hr 1 1 8  ug/M�* ( J-hr 
Max . average ) max . avera � c ) Max . average) 

* S t andard cond i t ions for measurements are e s tabl ished-ail: 2 5 ° C , 1 a tM pressur e .  
Source : S t a t e  o f  Rhode I s land , Depar tment o f  Hea l t h  
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S t a t e  of R . 1 .  
1 9 7 5  Goal 

50 ug/H3. (annual 'j 
geome tric lIIean) i 

1 30 ug/H3• ( 24 -hr 
maxilllum) 

57 ug/H3. (annual 
geome t r ic mean) 

687 ug/H3. ( l-hr " 
lIIaximurr.) I 

2 8 6  ug/H3 . ( 24-hr 
lIIaximulll) 

NONE 

NONE 

NOXE 

NONE 

1 I 1 
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2 . 4 . 7  Ecology 

Vegetation 

There are sai d  to be more ponds than trees on B lock I s land . Very 

few trees o f  the original forest ,  whi ch once covered the i s land, 

remain . Presumab ly , early se tt lers used almos t all the ava i lable 

wood for fue l  and lumber .  The principal cover now consi sts o f  

grasses ,  thickets o f  low-growing shrub s  wh ich have overrun aban-

doned farmlands , and old apple orchards . -

No vegetation hi gher than 10 to l Si feet i s  located near the s i te .  

The grass covered knoll i s  s urrounded on three sides by the fresh 

water marsh grasses and mud f lats of the New �2adow H i l l  Swamp . 

Vegetation in the s ite area is comprised primari ly of thi st les , 

grasses , w i ldflower , and low to medium height bushes such as bay-

berry , rusugo rose , sumac and chokeberry . 

Environmen tal ly Sens i ti ve Areas 

An environmentally s ens itive area is de fined by the il . S .  Environ-

me ntal Protection Agency ( E PA) to be any area which is intoleLant 

to majo r  changes by man . I t  has been expressed that exploi tation 

of such region s could result in i rreparcb le and irre tr ievab le 

damage . Speci fic land types wh i ch fall under th is category are : 

fresh and s a l t  water ponds , marshes and wet lands , coastal zones , 

areas wi th impe rmeable soils , areas wh i ch have a s lope greater 
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than 1 5  percent , a rea s w i th h i gh g round w a l e r  tab les wh i ch gener-

a l ly inc l udes any a rea on B l o ck I s l a nd wh i ch i s  b e l ow th e ten foot 

e l evat i on ,  a rcas favo r ab l e  for ground wate r s u pply , and dunes and 

b l u f f s . The i s l and ' s  en vi ronmen ta l J y sens i t i ve area s have been 

out l i ned i n  Fig�re 1 4 .  The s i te- knol l is 3 0  feet above sea leve l . 

Al though a d j acent are a s , such as tIle New Mcadow H i l l Swamp , would 

be cons idered envi ronmenta l l y  s en s i t i ve to inundat i on due to the i r  

low e l eva t i on ,  the s i t e  i t se l f appea rs s tab le .  

Mamma l s  and Repti les 

Nati ve an i ma l s  i nc l ud e  musk rat , f i e l d  m i c e , de e r , and s eve r � l  spe-

c i es o f  t u r t l e  and frog . We t l and areas are pop u l a r  h ab i t ats and 

the presence of these a n i ma l s  in t h e  New Meadow H i l l  Swamp area 

is  l ikel y .  

Threatentd or Endangered Mamma l s ·  -- The Block I s land meadow vole 

(Mi crotus pennsy lvan i cus provectus ) ,  a f i e l d  mouse wh i ch i nhab i ts 

B lock I s l and ' s  beach g rass , has been the s ub j ec t  o f  concern re-

lated to the wind turb i ne con s truction . The F i s h  and Wi ld l i fe 

Service Jf the u . S .  Department o f  I n te r i or does not i nc lude the 

B lock I s land meadow vole on i ts current l i s t  o f  endangered and 

threatened wi ld l i fe ,  but fears have been expre s sed by conserva-

t i on i � ts that unharnessed deve lopment of the i s land wi l l  endanger 

the meadow vo le or re s u l t  in i t s  extinct ion . 

* Reference l� tter of comment # 1  and # 6 . 
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A recent scienti f i c  ob servat ion o f  the B lock I s land meadow vo le 

was made by Y a le Univer s i ty s t udents : and a Yale zoolog i s t  in-

forms DOE that the Block I s land meadow vole can be found in 

abundance on the i s land and that i t s hab i tat of preference is 

the coas t a l  area near S achem rond at the northern tip o f  the 

i s land , q u i te d i s tant from the wind turbine s i te .  A res iden t 

natur a l i s t  tri ed speci f ica l ly to locate the meadow vo le at the 

turbi ne s i te and reports that no vo les could be observed . The 

const ruc t ion si te in fact curren tly serve s  as a storage s i te 

for the B lock I s land Powe r Company and i s  s ub j ect to dai ly ac-

tivity and t� a f f i c . 

G i "Jen these ci rcums tances , DOE ant ic i pates that the wind turb i ne 

sy stem wi l l  h ave no envi ronmental impact on the B lock I s land 

me adow vo le po?u lation or i ts natural habi tat . 

I nsects 

Da ta rega rd i ng the s i ze and d i s t r i b u t i o r.  o f  i n sect populations on 

B l ock I s l and could not be read i ly ob t a i r.ed .  

B i  rds 

Mi grat i ng B i rd S pec i e s  -- No rth Ame ri can b i rds, part i c ula r l y  water

fowl . are be l i eved by some to sort th emse lves in mi gration intn 

part i cula r  co r r idors o f  f l i gh t  or fl yways . Four major flyways 

a re de f i n ed by the U . S . F i sh and W i l dl i fe S e rvice . B lock I s l and 

l i es along wha t  is te rmed the A t lanti c flyway . I ts numerous 

fresh ar d s a l t  wate r pon ds and soli tary locat ion at se a ,  midway 
� 
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, 
between two ma j o r  w i l d l i fe re fuges ( Mon nmoy on C ape Cod and Morton 

on Long I s land)  mak e  it a conven i ent she l te r  o r  r e s t i ng p lace for 

m i g r a t i ng b i rds . S pec i es wh i ch m i g rate ove r B lock I s l and i n c l ude 

S now and Canada Gee s e : 22 spec i e s  of duck ; Ame r i c a n  B r a n t ; s ever a l  

shoreb i rd s pe c i es , i n c l u d i n g  p l ove r ;  b i rds o f  prey , s u ch a s  the 

Pe re g r i ne Fa lcon ; and nume rous songb i rd speci e s . A b i rd b a nd i n g  

st a t i on ,  l i censed b y  t h e  U . S .  F i sh a n d  Wi ld l i fe S e r vi c e , i s  o� erated 

at the S achem pond W i l d l i fe Re fuge a t  th e e x t re me nor th e nd o f  

th e i s l a r.d . S pec i e s  th at w i n te r  a t  th e i s l and i n c l ude the Doub le-

c re s te d  ( G r e a t )  Cormo r an t .  

I t  i s  not a ncommo n fo r s ome b i rds t o  usc d i f f e re n t  m i g ra t ion routes 

i n  the s pr i ng and f " a l l .  A t  d i f fe re n t  t i me s of the year b i rds to be 

found i n c l ude : f rom l a te �ovembe r th rough e a r l y  Ma r ch , Red- t h r oa ted 

Loon s ,  Ho l b oe l l ' s  Grebes , G a n n ets , B l ack Duck s , Wh i t e -w i nged S cote rs , 

S u r f  S cote r � , Ame r i c a n  S co te rs , Red- b reas ted Me r q an s e r i ,  Grea t 

B l ac;':-b acked G u l l s , H e r r i nG Gu ll s ,  R i n g-b i l l ed Gu l l s ,  Bonapar te ' s  

G u l l s , P u rp l e  S a ndr i re r s  ( occas iona l l y ,  an I ce l and G u l l ,  K i t t iwake 

or Do vek i e ) ; i n  :·j a r ch and f r om l a te Octob e r  t h rouoh e a r l y Novembe r ,  

C a n .:ld a Gee s e  and o the r t ra r. s i L' n t  \o.' ..:: t e r fow l ;  f rom �ta r ch th rough 

/\p r i l  and f rom l a te S e p t�mbe r th r ough e .:l r l y  �ovembe r ,  many t ran-

s i c n t  f r i n g i l l i d s ,  s uch as S l a te - co l o red J uncos , and Wh i te- t h roated 

S p a r rows ; I n  �ia ,:· and du r i ng th e m i dd l e  o f  S e p temb e r , nume rous war-

b Ie r s ; in :-la j· and f r om l a t e  /\u g u s t  tln o11gh S e p tembe r ,  t r ans i e n t  

sh o reb i rd s . 



Th re ate ned o r  Endange red B i rd S p e c i e s  - - B l ock I s land i s  located 

w i th in the range of two th reate ned or endange red b i rd s pe c i e s :  

the Ame ri can Pereg rine Fal con , ( Fa l con co lumbar i u s )  wh i ch m i g rates 

al ong the Atlan tic f l yway , and the I psw i ch S parrow ( Pa s serculus 

p r i n ce ps ) wh i ch win ters along a 1 , 0 0 0  mi le section o f  the A t lant i c  

coa s t  f rom Ma s s achuse t t s  to Cumber land I s land i n  South Geo rg i a . 

Th e s ma l l  pop u l a t ions o f  the se specie s-- there were 5 8  I p sw i ch S p a r-

rows i n  the 1 9 6 2  coun t- - , wh i le i nc reas i ng th e i r  danger o f  e x t i n c -

�ion , a l so l e s s e n s  the pos s i b i l i ty o f  the i r  pre s e n ce o n  B l ock 

I s l and . B l oc k  I s l and does not �ppear to be a uniq ue ly vi tal hab i -
t 

tat for e i th e r  species . 

Bi rd A ct i vi ty Near t he_ S i te - - Du ring th e pa s t  year a pai r o f  Mu te 

Swans h ave con s tructed a nes t  between the B I PC acce s s  road and 

B e a ch A venue . Th i s  i s  the only s i gn o f  b reeding by large b i rd �  

a t  New Meadow H i l l  Swamp . Throughout t he yea r ,  s ma l l  f locks o f  

g u l l s  f l y  above and l and i n  the marsh . Vi s ib l e d i u rn a l  mi g rant 

act i vi ty con s i s ts of occas iona l l y large f locks of songb i rd s  in 

the fa l l .  Howeve r ,  no l arge groups of wate r fow l h a ve b e e n  s een 

at t h e  marsh i n  recen t y e a rs . , Wh i l e it wo uld seem l i ke l y  tha t 

the we t l an d  would occa s i on a l ly be freque n ted by h erons o r  s ma l l  

groups o f  wate r fowl , no such ac tivi ty i s  repo rted b y  B l ock I s l and 

Powe r Company o f f i c i a l s .  

2 . 4 . 8  Meteo rology 

C l i ma te 
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B l ock I s land po s s e s s e s  a typ i cal mar i t ime o f fshore c l i mate , but 

is  c lose e nough t o  the main land to be a f fected by temperature ex-

t remes over land . S easonal temperature ex tremes are not as g reat 

a s  those on the ma i n land , b ut the ave rage temperature ( 50 . 1oF )  i s  

the same as a t  P rovidence , Rhode I s l and . The grow i ng season ex-

tends from Apr i l  to November and i s  abou t 2 2 0  days long . 

S umme rs a re usua l ly dry w i th maximum temperatures averaging 7 4  

degrees i n  J uly and Augus t .  The i s land i s  too sma l l  to b u i l d  up 

cumulonimbus c lo ud s ,  and local thunde rs to rms are i n frequen t .  Fog 

occurs on one out o f  four days in ear. ly summer whe n th e ocean 

tempera ture s a re relat ive ly co ld . 

W i n te r s  are d i s t i n g u i shed for the i r  comparative 1;'5. 1dnes s  w i th 

temperature ma xi ma ave r ag ing 4 to 10 degree s above free z i n g  and 

min ima ave ra g i n g  2 5  deg rees in Feb ruary . Sur face w i nds are usua l ly 

f rom th e ca s t .  Wh en s now begins , it  soon ch ange s to rain or me lts 

rapid ly i f  it  doe s accumulate . 

The ocean h as a d ampening e f fect on hot wi nds in the s umme r and 

an acce l erati ng e f fect on co l j  wi nds from th e ma in land in the 

w i n  te r .  Sea w i n d s  ( Katabati c w inds from Nar ragansett Bay and 

Long I s land )  reach 4 0  mph unde r certain conditions in the \,' i n ter 

w i th the average for that season about 2 0  mph . The hi ghest s u s-

tained w i nd speed recorded on the i s land was 9 1  mph , in  Sep tember 

of 19 3 8 . Wind ve loc i t ies ove r the entire i s l a nd average 1 7  :nph 

ye a r ly . 
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W i nd Me a s u remen ts - - D u r i n g  the per iod o f  1 8 8 0  to 1 9 5 0  u . s .  Weather 
i 

S ta t i on w i nd data w a s  col i ec ted a t  d i f fe Le n t  t ime s f rom four l oca-

t i on s ,  a l l les s th an one -h a l f  mi le [ rom th 9 WTG s i te .  Over th e 
i I j 

6 9 - ye a r  �eri od o f  record , mea n h o u r l y  w i nd speed s were i .. above 1 8  . 

. t mph i n  f i ve mon th s  ( J anuary , Feb r uary , Ma rch , Novembe r and December,  

of  each y ea r  w i th a h i g h  in Decemb e r  o f  20 . 2  mph . H o u r l y  me ans 

w e l l  above 16 mph were recorded in s even mon th s  of each year . 

Annua l hour l y  mean w a s  1 6 . 6  mph . W i n d  data recorded for th e 

B lock I s l and a i rport fo r the 1 2  months o f  1 9 7 5  showed an ave rage 

o f  1 2 . 0 4 mph . Th e r a t i o  be twee n  the 6 9 - y ear mean and the ai rpor t  

.� 
1 1 ! 
l 
i 
I 
i 
i 

1 2 -month ave raCJe was 1 .  3 8 .  W i nd measu remen ts obta i n e d  d u r i n g  Phase : 
I o f  th e p ro j l� c t  i nd i ca te that th e v a l ues obt a i ned f rom the 6 9 - ye a r� 

; 
1 "1 

d a ta mo re nea r l y  repre s e n t  those o f  the WTG s i  te th an the a .i rpo rt 

data . 

I 
t Re l evan t d a ta co l l ected i nc l ude the f o l l ow i ng : 

Mean ve lo c i ty l 
2 

' . 1 
H i stor i c a l  Mean Ve l o c i ty I t 9 . 1m) 
Pe rcen t T ime be low cut- i n  ( 8  mph )  
T u rb u l e n t  I n ter.s l ty l ( 4 5 . 7m) 
T urbu lent I nt e ns i ty l ( 9 . 1m) 
Max i mum Ve loc i ty Reco rded l 

7 . 7  m/s ( 1 7 mph ) 
7 . 0  m/s ( 1 6 mph ) 
2 9 %  
0 . 1 6 3 
0 . 2 1 3 
30 . 4  m/s ( 6 7 . 5  mph )  

I
B a sed on ERDA/NASA Me teoro l cq i cal Measurements for d at a  period 
1 2/ 7 6 - 6 /7 7 . 

2 Based o n  6 8  years o f  B lock I s land National Weather S e rvice d at a .  

3A re l a t ive me asureme n t  wh i ch takes i n to acco unt g u s t i ne s s , f l ow  
reve rs a l s  a n d  boundary l aye r e f fe c ts . Turb u l en t  i n ten s i ty i n  
t h e  0 . 2 0 - 0 . 2 5 range i s  cons i de red h i gh b u t  accep�ab l e  for a 
l a rge hori zon tal-ax i s  w i nd turb i n e . ( Da t a  obt a in ed f rom B a t t e l le
Paci f i c  Northwest Labo ratorie s )  
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Pre c ip i tation - - The ave rage annua l prec i p i t a t i on , b ased upon th e 

per iod o f  1 8 7 8  t'J 1 9 6 1 ,  i s  4 0 . 8  i n ch e s . Hon thly ave rages range 

from 2 . 6  i nches i n  J une to 3 . 9  i n ches !n March . Th e d r i e s t  decade 

on re cord , 1 9 1 6  to 19 2 5 , ave raged abou t  35 i n ch e s . 

Cl i mato lo g i cal H a z ards 

I n  the e a r l y  fa l l , the i s l and is af fec ted by mos t  o f  th e tro? i c a l  

s torms movi ng u p  t h e  coas t . During t h e s e  s torms , a n d  oth er per i ods 

of h i gh w i n d , f lood �ng occurs a long the i s l a nd ' s shore s .  The ex-
i 

tent o f  th i s  flood i n g ,  the h u r r i can� h i gh water l i n e , i s  i n d i cated 

in F i gure 12 in Sect ion 2 . 4 . 7 .  

Only f i ve h ur r i c a n e s  h ave s t ruck w i th s i g n i f i c ant force dur i ng th e 

past 4 5  years , none w i th i n  the p as t  1 6  years . Damage was apparently 

minor . H i gh wi n ds , as soci ated w i th north ea s t  gales , commo n l y  reach 

7 5  mph d u r i n g  the w i n te r  mon th s . W i n d  g u s t s  of 1 3 5 mi l e s  per hou r 

were e xpe r i enced d u r i ng H u rri cane Carol i n  19 5 4 ; but such gus ts 

wou ld b e  we l l  w i t h i n  the 1 5 0  mph des i g n  w i n d  speeds o f  a MOD-OA 

w i n d  t urb in e . H i s to r i cal ly , New England h u rr i canes move r ap i d ly ; 

b u f fe t i n g  by ext reme ly h i g h  w in ds i s  o f  sh ort d u rat ion . Aga i n ,  

th e i s l a n d  i s  too s ma l l  to b u i l d  up cumu lo n i mbus c louds and loc a l  

thunders torms r a re l y  occur . No tornadoe s h ave been recorded . I t  

i s  a l s o  no teJ h e re , a long w i t h  oth er poten t i al h a zardous cond i tion s , 

that th e re h a s  b ee n  no h i s tory o f  earthquake activi ty on or n ear 

the i s l a n d . 
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2 . 4 . 9  Loc a l  H i s tor�c ,  S cen i c ,  C u l t u r a l  and Natura l Landmark s 

H i s to r i c a l  Backgro und * 

O r ig i na l l y , B lock I s land was cal led by i ts I nd i a n  i nhab i tants , 

" Mon i s se s , "  the " I s l e  o f  the Li tt le God . " Ad r i en B lock , i n  1 � 1 4 , 

was t h e f i rs t  whi te man to l and on th e i sl and , b u t  i t  was not 

unt i l  1 6 6 1 that the fi rst wh i te s e t t l emen t con s i s ting o f  s i xtee n 

f ami l i es a r r i ved on th e i s l and . I n  16 7 2 ,  i t  was i nco rpo rated a s  

"New S h o reh am , o th erw i se B l ock I s land . " 

During t h e  next 1 0 0  yea rs , the vu l ne rab l e  i s land was repe a ted ly 

b e s i e ge d  b y  p i rate s . Wh en the War o f  I ndependence b roke out , 

tht! re were nearly e i gh t  h undred whi tes , f i  ::ty I ndi ans , and forty 

n egroes l iv i n g  on the i s land and the prosp(: !.. ous l i t tle conununi ty 

was con s i d e re d  q u i t e  a temptat ion to th e B r i t i sh f l ee t . 

A fte r t h e  w a r  and th rough much o f  the 1 9 th century , the i s landers 

s upported t h ems e l ves by f i s h i ng and p i l o t i n g  vesse l s  th rough the 

h a z ardous waters between th e i s l and and the ma i n land . I n  1 8 7 0 , 

the con stru c t i o n  o f  th e f i rst o f  two breakwaters was s t a r t-.ed wi th 

Fede r a l  f un ds . I t  was the con struc t i on o f  the h arbors that s i g-

naled th e g rowt h  o f  the i s l and as a vacat i o n  reso r t . I n  1 8 79 , New 

S horeham ' s o f f i ci a l  name was c hanged to B lock I s l and , y e t  de l i gh ted 

* I n s e r t  adapted f rom the Environmen ta l I mpact S ta teme n t-Was tewater 
Col l e c t i o n  and T reatment Fac i l i t i e s , New Shoreham , Rhode I s l and . 
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v i s i tors c a l le d  i t  "The Bermuda o f  the North . "  By the turn o f  

the century , steamers arrived daily from New York , Bos ton , Prov i -

dence , Newport , New London and Mon tauk . 

The Fi rs t  Wo rld War ,  h owe ver , ab rup tly ended this prosperous era . 

The Depres s ion and s ubsequent Second Wor ld War furth er curtai led 

the i s l and ' s  to� r i s t  trade and many hote l s  c lo sed . Fortun ate ly , 

the i s land was st i l l  se l f- s upport i ng th rough th is per i od by fish-

ing and farming . I n  the pos twar decades , B lo ck I sland was redi s-

covered as a fami ly resort . Private yach ti ng and flying grew more 

and more popular and a new generation of tour i sts once again 

vi s i ted the i s land . Wh at they found was a love ly ,  wind-swept 

place , w i th old fash i ,  .. .  led i nns and s imp le cottages . Many bought 

abandoned fa rmlands ove rrun by sh rubs and bayberry , but dot ted 

wi th pon ds . They f i Aed up the old homes b i t  by b i t ,  doing mos t  

o f  the wo rk themselve s . 

Today , "New Shoreh am , o therw i se B lock I s l and , "  i s  governed d i-

rec tly by a five member T own Counc i l .  In 1 9 7 0 , i ts people de feated 

a b i l l  to es tab l i sh lega l i zed gamb l i ng on th e is land . I t  i s  i nter-

esting that oppo s t i on to th is b i l l  was so intense that even the 

pos s i b i l i ty o f  sece s s io� from the state was exp lored a s  an al terna-

tive to th e i s land becoming "The Las Vegas o f  the East . " I t  i s  

now the concensus o f  those who vis i t  or reside on the i s l and tha t  

preservat ion o f  the e x i s t i n g  r ural cha racte r and p r i s ti ne envi ron-

ment is of utmo s t  importance and they are determined to achi eve a 

• 
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sen s i b l e  b a l ance between conserva t ion and deve lopment be fore i t  

i s  too late . 

Places o f  I nterest 

There are two h i sto ri c  prope rties in New Shoreham wh i ch are l i s ted 

on the Nat ion a l  Regi s te r  of H i s toric P l ace s .  The B lock I s land 

North Light i s  s i tua ted on the north end o f  the i s land . The Old 

Harbor H i storic Di strict �a s  des i gnated a la ndmark on May 8 ,  19 7 4 . 
No impact on these properties w i l l  re sult from the pro j ec t  othe r 

than the fact that the turbine w i l l  be vi s ib le from portions o f  
i 

the O l d  Harbo r .  A pre l iminary s urvey b y  the Rhode I s l and H i s tori-

cal Preservation Commi s sion indicate s  that s evera l other d i s tricts 

could be identi fied as e l igible fc � the Reg i s ter and poss ibly the 

who le i s land could be conside red a d i s tri ct , as has been done a t  

Nan tucket . 

Monumen ts on the i s land incl ude the ,Tercentenary Monument on Ocean 

Avenue about one-ha l f  mi le from the WTG s i te .  The B lock I s land 

S tate Beach i s  one-ha l f  mi le to the wes t . A priva te ly owned tract 

o f  l and along the i s land ' s n�rth coast between Sach em Pond and the 

B lo ck I s land S ound , about four mi l es north of New Meadow H i l l  

Swamp functions a s  a wildl i fe re fuge . Many o f  the local landmark s 

are des i gnated in Figures 1 5  and 16 . 
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3 .  POT ENT I A L  EN V I RONl-1EtlT AL I MPACTS 

3 . 1 I mpact of C o n s t r u c t i on Ac t i v i t i e s 

3 . 1 . 1  H uman E n v i ronme n t  

Tran sport a t ion 

Th e ma j or form of transpo rtat ion to the i s l and i s  boat . Cos t 

imp l i cat io n s  a s soc i ated w i th t ransport i ng the b l ade tra i le r , 

w i nd-turb i n e  nlach i n e ,  mob i l e data van , eq uipmen t ,  and personne l 

are d i scus sed i n  Sec t ion 9 . 2 . S u i tab le dock faci l i ties , adeq uate 

for u n load i n g  h 2 avy con s t ruct i on equ i pme n t ,  wind turb i ne compon e n ts , 

and re la ted supp l i es , are avai l ab l e .  

Due to the i s l and ' s  de f i ned l an d  area and relat i ve ly few roadways , 

par t i cular atten t ion mus t  be g i ven tu main tai n i ng an e f f i c ient 

c i rculation pa ttern . Some minor and b r i e f  i nconve n i ences wi l l  ue 

experienced b y  moto r i s t s  due to th e moveme n t  of h eavy equ i pmen t  

and t ruck s between t h e  docks a t  O l d  ' arbor and t h e  s i te .  The i m-

pacted area w i l l  b e  a one-mi l e  rou te a lo ng Water S t ree t and O�e an 

Ave nue . These i nconven i e n ces w i l l  be experi enced dur i n g  moveme n t  

o f  th e 7 0 - foot b l ade t r a i l e r , th e 8 5 - ton crane , and po ss i b l y  the 

35- ton crane , each of whi ch w i l l  make two trips to and f rom the 

s i te ( once for i n s ta l l a t i o n  and once for remova l ) . Because o f  

the l i mi ted numbe r o f  veh i cle t r i ps a long th i s  r O llte , the s low 
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s pe e d s  i n vo l ved , a n d  the a b i l i t y o f  the e x i s t i n g  roads to ac com-

mod a te he a 'ij' c'l U ! Fmen t ,  mod i f i c a t i on o f  the s e  med i um- d u ty roads 

w i l l  no t be r �q u i r ed . 

T h e re w i l l  no t be m0 rc than 1 1)  p ro j e c t - r e l a t� d  con st r u c t ion , tech-

o i ea l  a nd s up e r v i sory Fer sonne l s t a y i n g i n  New Shoreham a t  a n y  

t i me d u r i n g t h e  n i ne-mo n t h  con s t r uc t i o n  p e r i od .  S k i l l ed co� . s t r uc -

t i on l ab o r  i s  a va i l ab le on t h e  Rh ode I s l a n d  ma i n l a n d . Typ i ca l l y ,  

c r ews t.a k e  the f e r r y  Monday mo rn i n q a n d  I ' r i d ay a f te r noo n .  Ade-

q u a te wee k - day accommod a t i o n s  for the r eq u i red wo r k  f o r ce a l r eady 

e x i s t  i n  the a r ea . Wh i l e ma n y  B l oc k  I s l a nd ho t e l s  ope r a t e  on a 

s e a s o n a l  b a s i s ,  the i s l a n d  i s  gea red to e x t r em� s e a s o n a l  popu la-

t i on f l uc t ua t i on s  a nd the l i m i te d  numbe r o f  p e r sonne l i nvolved 

s ho u l d  not g re a t l y a f fect. lo ca l revenues nor cause a ma r ked i n -

c r ea sed dema�d f o r  se r v i ce s . 

The p u r c h a s e  o f  va r i ous con s t r uc t ion mate r i a ls and th e renta l o f  

e q u i pmen t w i l l  h ave a s h o r t - t e rm bene f i c i a l  e f fe c t  on th� loc a l  

e c o n omy . The w i nd t u rb i n e  f o u nd a t i on i s  e s t i ma ted to r eq u i r e  2 0 0  

c ub i c  y a rd s  o f  concrete wh i ch w i l l  mos t l i k e l y  b e  ob tai ned f r om a 

p o r ta b l e  concre t e  ba tch p l a n t p re s e n t l y  opera t � n g  on the i s l a nd . 

Ae s the t i cs and H uman I n te re s t  

S ome d is rup t i on o f  the a re a  s urr oun d i ng New Me adow H i l l  Swamp w i l l  

res ul t due to the vi s ual impac t o f  con s truc t i o n  a c t i v i ti e s  and 



no i s e  a s soci a ted w i th the movemen t o f  equ ipment a nd truck s a t  the 

! con s truct ion s i te .  Howeve r , th i s  d i s rup t i on i s  'expec ted to be 

I 

l i mi ted and o f  s hor t dura t ion . Th e s i te i s  l oca ted sou thwe s t  o f  

Ocean Avenue i n  a n  area devoted t o  powe r p l a n t  ac t i vi t i e s . The 

vis ua l  impact and sound leve l s  re lated to con s t ruc t i on act i vi t i es 

should not be a s t r i k i ng con tras t to presen t func t i o n s . 

3 . 1 . 2 Eco l og i ca l  S y s tems 

K no l l  a nd S urround i ng Marsh 

Adeq uate s pace e x is ts on the k no l l  and immed i ately adj acent h i gh 

ground to con t a i n  a l l  cons t ruc t i on a c t i v i t ies ; no enc roachme n t  

o f  equi pment o r  pe rs onnel o n  the New Meadow H i l l  Swamp is �xpected . 

Dra i n i ng o r  " re c l ama t i o n "  o f  the mars h  i s  nei ther nece s s a ry nor 

p l anned . 

Excava t i on a nd pour i n g  o f  th e founda t i o n  and grad i ng o f  th e s i te 

w i l l  res ul t i n  the mod i ficat ion o f  th e s ur face so i l  s tructure and 

de s truct ion o f  s ome b ushes a nd freshwater marsh grasse s .  Meas ures 

w i l l  be taken a t  the end o f  con s truc t ion to p revent s o i l  e ros i on 

due to the loss o f  ground cove r . The b a s e  o f  the turb i ne cove r s  

9 0 0  square fee t .  A 9 0  by 9 0 - foot area mus t b e  graded . Earth 

excavated for the tower founda tion w i l l  rema i n  at the s i te where 

! it wi l l  be used to level the k no l l  s ummi t .  

After the concrete foundat ion has been poured and b ack - f i l l ed ,  

c rushed s to�e w l l l  be s pread over the ground s ur face area under 



and i rruned i a te ly s u rround i ng the towe r  b a s e  to p rov i de a f i rm foot-

i ng for e re c t i on equi pment a nd veh i c les used in the course o f  

towe r a nd mach i ne assemb l y . Was te concrete w i l l  b e  d i s posed o f  

o n  B I PC prope rty i n  s uch d manner that i t  w i l l  not f l ow i nto o r  

be depos i ted i n  th e ma rsh .  

W i  ld l i  f e  

The re i s  n o  e v i de nce tha t the k no l l  i t se l f  i s  pre s e n t l y  i nhab i ted 

by a ny marruna l ,  re p t i le o r  b i rd spec i es . I t  i s  pos s i b le , however , 

th a t  con s t ruc t ion acti vi t i es may tempor a r i l y dr i ve o f f  some o f  

the w i ld l i fe i nh ab i t i ng the marsh . 

3 . 2  I mpact o f  W i nd Turb i n e Ge ne rator S t ruc ture and Opera � i on 

3 . 2 . 1 H uman Envi ronme n t  

Ae s the t i cs 

Due to the locat ion o f  the propo sed s i te for the WTG ,  the low topo-

graphy o f  B lock Is land as we l l  as a l ack of trees i n  the v i c i ni ty ,  

the w i nd turb i n e  towe r and b l ades w i l l  be v i s i b l e  over a w ide area 

o f  the i s l and . B as ed on l i ne o f  s i te ca lcul a t i ons , the p roposed 

turb i n e ,  wh i ch would r i se to 1 9 0  feet above sea leve l , w i l l  b e  a 

con s p i cuous feature f rom mos t  van tage po i n ts around th e i s land . 

The WTG w i l l  be a t  leas t part i a l ly v i s i b l e  f rom a l mo s t  a l l  open 

loca t ions on the i s lan d ,  w i th the exception o f  th e sparsely 

I I "  " '''' :'''- " '-" " ,  - ", , , , ', , , , 



popu l a t e d  sou thwe s t  coas t where i t  wi l l  be b l ocked from v i ew by 

h i l l s . The WTG b l ade wi l l  be vi s i b le ( i n th e ver t i cal pos i t i on )  

fi fte e n  and one-h al f mi l es a t  s ea wi th t h e  tower s t ruc �ure v i s i -

b le for t e n  a nd one- h a l !  mi l es .  Re s i de n t s  and v i s i tors .  to the 

i s l an d  w i l l  b e  able to v i ew the s t ruc t ure from New Shore h am ,  O ld 

and New H a rbor ; Be acon and Mouwne i t  H i l l s ,  the B l ock I s l and S ta te 

Beach , and f r om t h e  providence- Newport ferry . 

L i  t t le i s  known o f  t he pub l i c ' s  p robab le reaction to the phy s i c a l  

p resence o f  l a r g e  w i n d  t urb i ne s . Thus , t he acceptance o f  the pro-

pos ed WT G h as not been f u l ly determi ned . Howeve r ,  a recent s t udy 

comp l e ted by the U n i  ve rs i ty of I l l i no i s  ( U .  of I . ) , ( s e e  re fe r-

ence 19 ) h as f o�nd that w i nd turb i n e  i ns ta l la t i ons are cons i de red 

more aes the t i ca l l y  a c ce p table to the general pi1b l i c. than power 

l i r. e  towe rs . T h e  s t udy , a survey of a total o f  1 , 8 0 0  peop l e  

located i n  e a s t e r n  Was h i n g ton , s ou th eas te rn Wyomi ng , we s te rn 

Mi ch i gan , e as te rn Rh ode I s land , Ch i cago , and the Ga teway Na t i ona l 

Recrea t i on a r e a  i n  New J e rsey ( th e  loca t i on o f  a sma l l  w i n d  tur-

b i n e  at Sandy Hook ) , conc luded that a ma j or i ty "d i d  not seem to 

have any ob j ec t ions . • •  to locat i n g  wi ndmi l l s  i n  s cen i c  areab , o n  

the sho res o f  l akes o r  oceans , o r ,  fo r t h a t  ma t ter even c lose to 

the i r  h omes . "  

I n  the pas t ,  w i n dmi l l s  h ave been consi dered p i c t ur e sque feature s , 

but th i s  rea c t ion i s  gener a l l y  re s tri cted to t h e  r us t i c  qua l i ty 

o f  o lder wi ndmi l l  s t ructure s .  A po rtion o f  the U .  o f  I .  s t udy 

addre s s e d  s i x types of WTGs in te rms of s truct ure aes thet ics . 

I ·1 · ·  
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The s tudy found th a t  there was indeed a pre fe re nce for the c l a s s .  
! 

cal " o ld Dutch " s t ructure s . Co lumnar tower s t ructures were ra te' 

s e cond wi th a l at t i ce towe r ,  th e type p roposed for B l ock I s l and , 
, i 

l 
th i rd .  There was no part i c u l ar avers ion to any o f  the bas i d  de-

l 
s i gn con ce pts . The WTG te s t  prog ram on B lock I s land should pro-, j 
vide add i t ional i n format ion on t he pub l i c ' s  rea ct ion to th e aes� 

! 
the t i c s  o f  w i nd tur b i nes . The add i t iona l data provided by th i s  � 

I 
s tudy , the s urvey b y  U .  o f  I .  and othEr �elated s tu d i es curren t l  

s pon sored b y  DO E  wi l l  a l low fo r deve lopme n t  o f  mo re conc lus i ve 

e vi dence con ce rn i n g  the gen e ra l  pub l i c ' s  fe e l i�gs towards thes e  

s tr uctures . 

As noted , the mos t  h igh ly vi s ib le componen t ,  and th a t  wh i ch i s  

mo s t  l i kel y to be a e s the t i c a l ly d i s p leas i n g , wi l l  b e  the open-

� 1 
i 

J 
truss towe r .  Th i s  port ion o f  the s tructure w i l l  be p a i n te d  l i gh 

b l ue or grey to b l end w i th i ts backgro und . The towe r appears 

, . ! . , 

s imi l ar to many h i gh vo l tage e l e c t r i c  t ran smi s s ion towers . The 

fact th at it does not comp r i s e  th e total he i gh t  o f  the WTG s truc 
, 

ture and i s  mere l y  a support for the poten ti a l ly more attracti ve 

componen t ,  ( the cy l i ndr i c a l  hous i ng and blade s )  should somewhat 

d imi n i sh i ts neg a t i ve i mpact . It should be re cogn i ze d  that mea� 

sures rece n tly s uggested ( National :.c ademy of Eng i ne e r i ng , 19 7 2 )  
, 

to s c reen or decrease the v i s u a l  impact o f  s imi l ar ly cons t r u c tec 

towers - - s uch as vegeta t i ve s cree n i ng or s i ti ng on the down- s j  

o f  a ri dge rath e r  than the peak - - are impract i ca l  for use w i th 

w i n d  t u rb i n es at mos t  loca t i ons , not o n ly because o f  c l ima t i c  

l imi tati ons but a lso because o f  t he n e e d  to obta i n  maximum 



pe r fo rma nce per uni t cos t ,  wh i ch req ui res th e ma i n tenance o f  maxi -

mum b l ade e xpos ure to h i gh w i n d s  ��d the s i t i ng o f  w i nd turb i nes 

in promi nent loc a t i on s .  Plan ting vegetation to screen the tur-

bine from nearby van tage po i n t s  would decrea se w ind ve l oci ty 

( through f ri c t i on wi th the earth ' s  s ur face) and mi gh t ,  i n  s ome 

loca t i ons , cause wi nd shea r s  wh i ch wo uld p l ace abnorma l loads on 

the turb ine b l ades . The cy i i nd r i c a l  hous i ng - and b l ade s , wh i ch 

wi l l  be v i s i b l e  f rom grea te r  'd i s tances and from par t i a l ly sh i e lded 

locati or.s near th e s i te ,  shoul d h ave less n ega tive i mpac t  d ue to 

the i r  l i gh t  color and tape red con �i g u ra t i on . The v i s ib i l i ty o f  

I b l ade rotat ion w i l l  depend upon the colors s e l ected and th e i nc i -

. . •  1 

den ta l o r i en ta t i on to the w i nd . Wri tten accoun ts o f  the 1 7 5 - foot , 

1 2 50 - k i lowatt S mi th- Putnam w i nd turb i n e ,  whi ch was l ocated on a 

Vermont moun tain peak , i nd i c ate tha t  the rot a t i on and re f l ec t ion 

of i ts longer , b u l k i e r ,  po l i shed s ta i n le s s  s teel b lades were v i s i-

b l e for 2 5  mi l es ( Putnam, 1 9 4 8 ) . L ight re f l e c t i on f rom the alumi -

num MOD-OA b l ad e s  s hould be reduced by 'the i r  coati ng o f  pai nt .  

Wh i l e the w i n d  t urb i n e  wi l l  b e  h ig h ly v i s i b le f rom a d i s tance on 

c l e ar days , i t  i s  not k nown whether i ts v i s ual impact wi l l  be ad-

verse or pos i ti ve .  The rece n t  resurgence o f  pub l i c  i n te re s t  i n  

wi nd e ne rgy tech n � l ogy may mean th at reac ti o n s  wou ld b e  favorab l e  . 

; j 
1 j 1 I I � 

I ; 



W i nd T u rb i n e  No i s e 

No i s e l e ve l s  a s s oc i a t�d w i th w i n d  t ur b i nes a re d i f f i c u l t  to me a - � 

s u r e  due to t he i r l ow l eve l and i n t e r fe rence f rom �mb i e n t  w i nd 

! 
n o i s e . No i se mea s u r emen ts ma de by NAS!, a t  the MO D- O w i nd t ur b i ne 
i n  P l um D rook , Oh i o  on S e p te mbe r 1 5 , 1 9 7 6  i nd i ca te th a t  t h e  s l igl 

ge a r  no i � e a n d  the s o und o f  w i nd pa s s i ng ove r the b l a d e s  d u r i ng 

ope r a t i on c a n not be pe r ce i ved ove r  amb i e n t  w i nd s o und s at d i s-

tance s g r e a te r  t h a n  50  fee t f rom t h e  tu rb i ne . Even a t  the b ase 

of the towe r ,  the mea s u r e d  no i se l e ve l  was on l y  6 4  dba ; b e l ow 

ma x i mum a ccep tab l e  l e ve l s  s p ec i f i ed f o r  r e s i de n t i a l  a reas o r  

.l .. ! wo rk p l a c e s . 

] i 
Th e turb i ne i s  w i t h i n  the D I Pe p r op e r t y ilnd w i l l be s eve ra l h u nJ 

; I 1 
dred feet f rom Ocean Avenue , th e n e a re s t  puhl i c l y a c ce s s i b le a re 

Noi s e  c a u s e d  by the ope r a t i on c f  a w i nd t u rb i n e  o f  t h i s  s i ze 

even i n  h i gh w i nds -- i s  con s i de rab l y  l e s s  t h an t h a t  c a u s e d  by 

d i e s e l g e n e r a t o r s  o f  the t y p e  u s e d  b y  D I Pe .  

Econ0m i c and Soc i a l  E f fe c t s  

Th e poss ib le soci a l  a n d  e conomic e f fe c t s  o f  t h e  ope r a t ion o f  a 

w i nd turb i ne on B lock I s l a nd a r e  as soci a ted w i th 1 )  the add i tion 

o f  a powe r  generat ion un i t  to th e i s land ' s  u t i l i ty s y s tem , dnd 

2) a pos s ib l e i n creas e i n  tou r i s t  act i v i ty on th e i s land du� to 

the p re sence o f  a la rge ope ra t io n a l  w i n d  t urb ine . 



Add i t ion o f  Powe r Gene ra tion Uni t -- The current p eak capac i ty o f  

the B lock I s l and Powe l Company i s  3 , 6 1 5  k i l owa tts . I f  the 2 0 0 -

k i lowatt MOD- OA output were added t o  �� i s  f igur� , a theoretical 

in crease of 5 . 5  pe rcent in the uti l i ty ' s ge ne ra ting capac i ty would 

resul t .  S i n ce adequate rese rve power mus t be mai n ta i ned t o  back 

up the WTG in the event tha t  the wind drops below WTG cut-o f f  

ve loci ty ( 8- 10 mph ) , a n  e f fe ctive i ncrease in the ut i l i ty ' s  peak 

capac i ty wi ll probab ly not be rea l i zed in prart i ce ,  although 

B I PC ' s  ab i l i ty to opera te near peak loads may be enhanced . 

B I PC ' s  seven d i esel gene ra tors ope rate at peak load capac i ty only 

dur ing the summe r month s , when tile i s l and ' s  popu lation is swe l led 

by touris ts . T h e  lower pc-·-'.:-r leve l supp l ied by the ut i l i ty i s  

300-ki lowat ts , du r i ng the winter s eason , from 1 : 30 a . m . to 6 : 30 a . m . 

S in ce th i s  per iod � s  a l so characte r i ze d  by the hig� e s t  w i nd ve loci-

t ies expe rienced on the i s land,  the h i gh e s t  percentage of ou tput 

from th e WTG w i l l  be rea li zed duri ng tha t time .  Theoretically , 

the MOD-OA could produc� 66 perce nt o f  the u t i l i ty ' s  output during 

the early mo rni ng hours o f  the wi n ter months . 

I ncreased Tour i s t  Act ivity* - - Th� MOD-OA turbine is like ly to 

attract v i s i tors from among the res i der.t and tourist popula tion 

on Block I s l and . O f  course i t  i s  impossible to predi ct with ac-

curacy how tourism wi ll be a f fected by any new deve lopment . 

However ,  due to pas t expe r�ences wi th other wi nd turbi ne pro j ec ts 

and due to thi s o f fshore locati on , DOE does not ant i ci pate a 

marked i ncrease i n  tour i s t  tra f f i c  to the i s land ; nor doe s DOE 

* Re ference le tter · o f  comme n t  f l .  
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turb i ne . The vo l ume o f  v i ewe r s  rJ r <� s e n t l y a n t i c i rJ a ted a t  the tur-

b i ne s i t e  wou ld not wa r r a n t  con s t r u c t i o n  o f  a v i s i tor a c c ommod a-

tion a r e a . Nor is it expe c t ed that any v i s i t o r  t r a f f i c  w i l l  

a f f e c t  w a te r s upp l i e s  o r  s a n i t a t i on s y s tems . 

eve r , tha t f a r  more t r a f f i c  i s  gener a ted than i s  expec t ed ,  DOE 

wi l l  recons ider con s t r uct ion of a s u i tab le v i s i t o r  accommod a t i on 
area . 

S i n ce the p ro j e c t  w i l l  be o f  re l a t i ve l y s h o r t  dur a t i o n ( two t o  

four years ) and a ny in i t i a l  a t t ra c t i o n o f  the w i n d  t u r b i n e  w i l l  

gradua l ly dec rea s e  du r i n g  th a t  t i me ,  no i nc r e a s e  i n  the ra te o f  

i s l and deve lopment d ue to i n cre a s ed tou r i s m s h o u l d  occu r .  S u ch 

i 
deve lopment wou ld req u i re a s u s t a i n ed ,  d r amat i c  i nc re a s e  i n  

tour i s t  act i vi ty ove r a pe r i od o f  se ve r u l y e a r s . Commun i t y p l a n -

n i n g  goa l s  are b as e d  upon on l y  il made r a t e  q r owth a s s un,pt i o n  o f  a 

1 5  to 2 5  pe rcent i nc r ease i n  s umme r r2 s i d e n t s  and v i s i t ors . 

A ce r ta i n  e f f e c t  o f  i ncreased to u r i sm - - h owe ve r s l i gh t  -- wou l d  

a n  i n crease i n  loca l reve n ues on th e i s l a nd .  I f ,  as a n t i c j pa ted , 

s uch i n creases a re mode ra te , t h e  ove r a l l  e f fe c t  o f  th i s  f a c tor on 

th e i s l and ' s e conomy could on l y  be bene f i c i a l . 

The new wi nd t urbine may be an a t t ra c t i on to peep Ie who v i s i t 

the i s l and , whether or not t he tour i s t  pop u l a t i on i n cre as e s , and 

a mode rate i n c rease in to ur i s t  act i v i ty n e a r  the s i te may be ex-

peri e n ced . One e f fe c t  o f  t h i s  w i l l  be a sma l l  i nc r e a s e  i n  ve h i cu-

lar and p �de s t r i an t r a f f i c  on Beach Ave nue , Old Town �o ad and Oce an 

Avenue -- part i cul ar l y  on week ends d u r i n g  t he s umme r mo n th s . I f  

80 , 
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con ge s t i on res u l ts , spec i a l  tra f f i c con trol procedures may be 

n,q u i r ed . 

Foten t i a l S a f e ty Ri s k s  

A l th ough w i n d  t u rb i n e  componen ts h ave been des i gned L O  w i ths tand 

w i nds of 1 5 0 mph , there i s  a r emo te da nge r that a w i nd t urbi ne 

b l ad e mi g h t  f a i l  o r  th a t  the towe r m i gh t  co l l apse d oe to seve re 

w i nd l o ad i ng o r  oth e r  extreme envi ronme n ta l  condi t ion s . To mi n i -

mi ze t h e  r i sk o f  b l ade or towe r fa i l u re , a vari e ty o f  s a f e ty fea-

ture s have been e n g i nee red i n to th e MOD-OA w i nd turb i ne . In addi -

t i o n , s t r i c t  s a fety p recaut ions and procedure s wi l l  be i n s t i t uted , 

as de s c r i be d  b e low . 

General S a fe ty P re cautions and Proce dure s - - Ti l '?  tower. s tr ucture 

i and b l ades wi l l  b e  i n spected a t  regular i nterva l s  by the uti l i ty 

and th e NASA con t r ac tor to i de n ti fy and repa i r  poten t i a l  s tructural 

de fects . The turb ine w i l l  also be i ns pec ted i mmediately fol lowing 

s e ve re wind or s torm cond it i ons , and a fter othe r  unusual cond i-

! t ion s , s uch a� e arthquak e s , nearby lands l i de s  or f l ooding . 

A l imi ted- u s e  S S O - foot r � n i u s  e xc lus ion area s i mi l ar to a powe r 

lin e  r i g h t- o f-way w i l l be m" in ta :� ned around the MOD-OA t urb i ne .  

Vi s i tor acce s s to t h i s  area wi l l  be restri cted by procedures de-

t a i l ed i n  a vi s i tor con t ro l  plan to be devel oped by B I PC and ap

: prove d  by NASA and DOE . A 6 ' - 7 '  exc l u s i on fence w i l l  be erec te� 

! around the bas e of the wind turb i n e . I 
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T e ch n i ca l  p e r s o n n � l w i l l  b� t h G ro u yh l y  t r a i �cd t (, f r..i 1 1 0'''' s a fe 
ope r a t i ng �r o ce d u r e s  a nd w i l l  be f u l l y  as so-

c i a ted w i th the w i nd t u r b i n e ' s  c l � c l r i ca l  0q u i r rnc � t ,  r o t a t i n1 

mach i n e ry , and cab l e-hung ho i s t . The w i n d t u rb i ne h a s  been de-
s i g ned to f u l l y  i nco rpo r a te 0 5 / 1 /\  s a f c t 'j r e q u l a t i r:J n s  a n d  .s rJ ec i f i 
c at i on s .  

1 j I 
1 
j l �. l J 

Catego r i e s o f  Ri sk -- F o u r  categor i e s  o f  r i s k h ave b e e n  i de n t i f i eJ 
f o r  a l a rge , h o r i zon ta l - a x i s,  w i nd t u rb i ne : 1 )  to',;e r co l l a [; s e  0::- 1 

1 
compone n t  b low- o f f ;  2 )  b l a d e  f ai l u re ; 3 )  l nj u ry d ue to u n a u th o r - , 

j 
i ze d  acce s s ; and 4 )  c01 1 i s ion by l ow - f l y i n g  a i r c ra f t .  .� 

t 
1)  Towe r Co l l apse or Compo n e n t  B lo'vJ- o f f  - - In the eve n t  o f  towe r � ;� 

c o l l apse or compone n t  b l ")w- o f t ,  t h e  w i nd t u r b i n e  cr one o f  

its co�)one n ts may f a l l i n  any d i re c t i on . S i nce th e ro tor 

would be fea ch e red and braked be fore w d s peeds e xceeded 

tow e r  des i gn l imi ts , h l ade th r ow is not expected t o  aCCOIi'\-

pany towe r col l apse . I f  th e rotor doe s n o t  b reak , ma x i mum 

hori zonta l  e x tens ion of the turb i ne wou l d  be 1 6 5 - fee t .  H ow-

eve r ,  i f  the rotor breaks due to s t r ik i ng the towe r or the 

ground , the a re a  of impact may increas e , depending upon the 

oritn�ation of the roto� and th e atti tude of towe r co l l apse . 

Even duri n g  p e ri ods o f  extreme wind , tow e r  col l ap se i s  h i gh ly 
; 

unlike lj . S i nce no tornadoes have been repo r ted o n  th e i s l a nl 

freak gus t s  wh i ch iar e xceed those exper ienced on th e i s l and 

to d ate are th e on ly cond i t ions vi ewed as poten ti a l ly 
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h a z a r d o u s . O th e r � G s s i b l e  c a � s e s o !  t owe r co l l a p s e  � n c l u d �  

uf. de r r.-. i n i : v;  0 :  U H :  :v.l r ;d a t i o .-, d ue to : l o od i ns , <] r o ll n d  s (> t -

t l i :1Cl o r  Cl s u d d '! ! l  Q c c) l oq i c c Cl l .:l m i t 1, s u ch Cl S  a n  e a i" t h q llClk e . 

C r- o ur. d  a c ,:(: l f: r a t i ol1 fo r ce s Cl s s o c i a ted w i t h a 

n e <.l r b '/ na r t. h q U (lf . .  · ej f u !; to 7 on t h e  R i c h te r  s c a l e a re l e s s  

th a r- t ly) sc a 3 S 0 c i a t e d w i th h i CJ h  " l i nd l oad i n c; and a rc T' (' t  a 

s i qn i  f i c Cl L t  d a n q c r  w i  th s t r u c t u r( ; S o f  th i s t:YP(� . H owe v e r , 

s u ch a r i .; y.  c a n rl o t  be t u t 'l l l j' d i s c o u n t e d . 

.._ ( 

Th e r e  i s  l i t t l e  r i s k tc t e c h n i c <1 l  p e r s o n ne l or v i s i tors i n  
I 

th e e ve n t  o f  to 'Ne r co l l  a p s e  o r  component b l ow-o f :  be cause i,t "  
,r"\. � 

i s un l i k e l y t h Cl t  peo!) l e  wo u l d  be i n  e x po se d  a re a s  nea c th t! .:" f 
t u r b i n e  du r i ng p e r i o d s  w h e n  w i n d� a p p r o a c h e d  o r  exceeded 

1 5 0 mph or d u r i  ng a t o r n a d o  "war n l n g "  pe r i od . -'L'�' r i n g  a n  

e a r t h q u a k e , th � t u r b i ne wou l d  p o s e  l e s s  r i sk th a n  many o th e r  

s t ruc t u res d u e  to i t s h i gh s truc t u r a l  i n t2g r i ty ,  r e ' a ti v� l y  

l ou ma s s , and the absence o f  l o o s e l y  a t t ach�J overhangs o r  

facdU C' S . 

B l ade Fa i : ur2 - - Comp u t a t i ons pe r formed by the NASA- Lew _s 

R€ s e a r ch Cen t :- . �- , 'l i cate th
'
a t  an u r  2 s t I a i ne.:! Me n - f)!, w i nd 

t u rb i n e  b la de c o u l d  be urope l l e d  up to 5 5 0  feet frc� the 

tower b �s e  i f  it b rok e away f rom the h ll� a t  4 0  r pm a t  an 

o p t i mum b l ade th row an g l e . P i e ce s  o f  the b l il.de i n  the i: ip 

area coul� t ra ve l eve �  furth 2 r  than th i s .  B l ade t!l rm: d i s-

tance wou l d  be s i gn i f i cant l y  reduced i f  shedd i �g occur red 

. ' .;" , 

, 
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at l e s s  th an optimum angle ( see re ference 1 6 ) . Th e exi s t ing 

powe r p l ant , a fuel tank s torage a rea , a s ta te h i ghway garage , 

and a s e c t ion o f  pub l i c  h i ghway ( Ocean Ave nue )  a l l  lie w i t hi n  

S O O - feet o f  t he propo sed w i n d  t urbine locat i on . H owever t h i s  

cond i t ion creates only a minima l  operational s a fe ty h a z ard 

wh i ch h a s  been care fully a s s e s s e d  by a �ASA-Lew i s  Are a S a fe ty 

comm i t tee wh i ch was a s s i gned to provide s a fety review and ap-

proval o f  the MOD-OA proj ect in accordance w i th s tandard 

Lew i s  Res e arch Cen te r s a fe ty p o l i cy and procedure s .  The 

MOD-OA incorporate s  s e ve r al de s i gn fe a tures wh i ch make i t  

s t ructural s a fe r  th an the MOD- O  prototype . Fo r examp le ,  

b l ade load i ng tas been s i g n i f i c antly reduced b y  mod i f i cation 

o f  the tower de s i g n  and increas ed tors ional s t i f fness o f  the 

y aw d r i ve s y s te,m. In addi tion , the d e s i g n  of the b lades , 

spindle and h ut. has been mod i f i ed to e l imi nate s tress and 

provide add i t iona l s trength . S a fety feature s  and precautions 

designed to ide nti fy s tructural prob lems and decrease the r i sk 

o f  b lade fai lure inc lude : a) automa t i c  mon i tori ng o f  the tur-

b i ne ' s  operational and s tructur a l  dynami cs ; b) automatic 

s h utdown by one o f  several automa t i c  b r ake s y s tems or b l ade 

feath er i ng w i th manua l re- s tart i f  a s tr uctur a l  imbal ance 

become s  e v i den t ; and c) regu l a r  i n s pe c ti ons and ma i n te nance . 

As an add i t iona l  precaut ion and to prot e � t  th e mach i ne s tr uc-

t u re , the b l ades wi l l  b e  feath e red and b r ak ed w i th i n  several 

seconds when th e amb ient wi nd speed o r  a gus t  exceed s 34 mph . 

Th e ro tor h as been des i gned to w it h s tand w ind s peeds o f  l SO 

mph i n  a feathered pos i t ion . 

, 1 I l 1 
1 

j I 
I I 1 1 i 



3)  

the r i s k  o f  b l ade fai lure , automat�cally mon i -

ored sens o rs w i l l  b e  inst a l l ed o n  the wind turb i ne tower . 

structural p rob lem wh ich deve lops during turbine opera tion 

an unus ual load ( s uch as th at caused by heavy i cing)  wi l l  

s i gnal led b y  exces s i ve vib rations or a dynamic imba lance 

the turb i ne . The mach ine wi l l  au tomatical ly shut down 

the prob lem be comes severe . Remote or automatic re -

poss i b le . The wind turb ine can only be restarted 

res etting the sys tem at th e s i te .  

the safety and des i gn featur�s incorporated into th e 

wind turb i n e ,  b l ade fai lure i s  h i gh ly un l ikely . Because 

turb ine w i l l  not be rotating wh en wind s peeds exceed 34 mph 

peop le are not l i ke ly to be in exposed areas w i th i n  or near 

e exc l us ion radius during h igh w i nd or s torm cond i ti ons , the 

ten t i a l  for i n j ury to people i s  l imited . 

nj ury Due to Unauthori zed Acce ss -- S a fety r i s k s  associ ated 

unauthori zed access to the wind turb ine include fa l l s 

the tower and inj ury caused by comi ng into contact w i th 

r equi pment ne3r the turbine . - To d i s courage cl imb i ng o f  

e towe r ,  footh o lds wh ich a l low i t  t o  be scaled eas i l y wi l l  

e l imin ated . Th � cab le-hung hoist wi l l  be inacces s ib le 

and a l l  hoi s t  controls w i l l  be secure ly sea led 

prevent �amperi ng . In  addi tion , a l l  ground level e lectri-

a l  equipmen t w i l l  be shielded and/or caged i n  comp l i ance 

i th  OSHA spec i f i cations and regul ati ons . 
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4 )  Low-Fly i ng Ai rcraft -- The wind turb i ne s i te i s  with i n  two I 
mi les o f  the B lock I s land' S tate Ai rport , but also i s  wi th i n  

the navi gational " shadow" o f  a ta l ler me teorologi cal tower , 

a few hundred fee t away . S i nce the me teoro log i cal tower 

has FAA v i s i b i l i ty features such as l ighting and paint , the 

FAA places no such requi rements on the turbine towe r or 

blades . Low- f ly ing ai rcra ft wi l l  be a lerted by the meteor-

o logical towe r .  

E f fect on El�ct roni c  Communi cations . 

Large horizontal-axi s wind t urbine rotors can cause interference 

w i th h igh freque ncy radio waves in some loca tior.s ( see re ference 

39 ) . The s igna ls wh i ch may be a f fected are .i n te levi s ion and 

microwave frequencies at re'cept ion 'points where geometries favor-

able for i n te r ference occur among the wind turbine , transmitte r ,  

and rece ive r .  The w i nd t urb i ne w i l l  re f lect e lectromagnetic 

radiat ion wh i ch i s  incident upon it . I f  the re f lected radi ation 

interacts w i th the original signal , the two s ignals are said to 

interfere . The interference w i l l  a f fect the amp l i tude and/or 

in tens i ty of t he s i gnal . An assessment of inte r ference at re-

cei vers nea r the s i te is presen ted below .  

Mi crowave - - Th e primary cri te rion for de te rmi ning the potential 

for a microwave communi cations in ter fe re nce prob lem i s  the ratio 
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o f  the vo l tage o f  the interfe rence s i gna l reflected from the wi nd 

t urb ine rotor ( V  int) to the vol tage o f  th e primary s i gna l re-

ce i ved at th e mi crowave antenna ( V  in) • Vo l tage received i s  

re gu l ated b y  two facto rs : 1)  the strength o f  the s i gnal ;  and 2 )  

the cha racter o f  the an tenna . 

ference prob lem wi l l  occu r .  

V '  t 
Wh e re � 

V�n 
V '  t 

Whe re � = 
V�n 

= 1 % , no serious inter-

1% - 5 % ,  the potent i a l  

f o r  a r �ob lem e x i s t s . When the vo ltage o f  the i n te r ference s i gnal 

is more th an 5 percent of the vo l tage rece i ved , noti ceable i nter-

ference i s  probab le . The ch aracte r i s t ic s  o f  the antenna produce 

a h i gh ly d i rec tional narrow beam .  To ach i eve h i gh leve l s  o f  i nter

ference , the interfering s ignal mus t  be w i th i n  the direction beam . 

The neare s t  appro ach o f  a mi crow ave beam t o  the B lock I s l and s i te 

i s  th at re ce i ved at a towE'r . 2 5 m i les to the e as t .  An a lys i s  o f  

th i s  type o f  inter ference indi cates th at , s ince the s i te i s  a t  

, h I t t h  h '  h l � '  t '  l '  b 
Vint 

' I I r�g t ang es 0 e �g y , .. � rec �ona m� crowave earn , 
Vin 

w� 

be we l l  be low 1 percen t ,  i nd i cating tha t  no prob lem wi l l  be 

expe rienced . 

Te l ev i s ion -- A w i nd turb ine i l luminated by a d i rect ( primary ) s ig-

nal wi l l  res u l t  in a se condary s ignal being s cattered o f f  the 

b lade s . Because o f  the rotation o f  the b lades , the net fie ld 

p i ck ed up by a recei ver in the vicini ty o f  the wind turbine wi l l  

b e  amp l i tude modulated . I f  the modulat ion is s uf f i c i ently s trong , 

i t  w i l l  produce dis tort i on in the rece iver . For any given fre-

quency , there is a region around the windmi l l  where this d i s tor-

t i on can occur . W i th in th is region , inter ference w i l l  increase as 

the rotor ori en ts i ts e l f  in such a way th at d i rect s ignals whi ch 
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i l lumi nate the b l ades are re f lec ted directly toward the receive r  

antenna . I nter fere nce wi l l  decre a se as the rotor turns away from 

the re ception po i n t .  There fore , at any given moment ,  reception 

qua l i ty wi l l  depend on the ori entation o f  the wind turb i ne .  

Th e sever i ty o f  i n terference i s  regulated by the d i s tance o f  th e 

wind turb ine from th e transmi tter , the frequency (wave length )  

o f  the s i gnal , the geometry o f  the rece i ver w i th respect t o  ·th e 

wind turb ine and transmi tte � , and the qua l i ty o f  the rece iving 

antenna and rad io or te l evi s i on set . S i gnals in fringe recepti on 

areas and o f  h i gh frequency w i l l  be mos t  a f fected . The rough ly 

c ircular area o f  i n ter ference around the wind turb i ne w i l l  be 

greater as frequencies i ncrease . Rece ivers wi th low s i gna l- to-

noi se rat ios wi l l  exh i b i t  the greate s t  degree of image d i s tort ion 

and w i l l  be a f fected at greater d i s tances from the turb i n e . 

S i n ce th e video portIon o f  a TV s i gnal i s  in the form o f  amp l i tude 

modul at i on and the audio port ion i s  f�equency modulated , the amp l i -

tude modul ated i n te r fe r i ng s ignal has a not i ceab le e f fect on the 

qua l i ty o f  the TV p i cture , but l i t t le e f fect on the audio .  

Wh en the modulated inter ference s ignal reaches or exceeds a th re�h-

old percent (m � . IO )  of the s i gnal recei ved , not i ceab le d i stortion 

of the i mage pro j ected on the te levi s ion screen occurs . Th i s  i s  

charac ter i zed , a t  the outer edge o f  the i n te rference rad ius , by 

the appear alice of dark hori zontal bars moving verti cally on the 

s creen and the beginn i ng o f  a s now e f fec t .  
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As t he percen tage o f  rece i ved inter ference i ncreases ( e i th e r  by 

re-orien tation o f  th e rotor or a decrease in the d i st ance between 

the rotor and the rece i ve r )  the picture b reak-up i ncre ases ,  w ; th 

the appearance o f  a worsening " snow" e f fect . 

T e l evi s ion reception on B lock I s land is by i nd i vidual antennas . 

There i s  no exi s t i n g  c ab l e  TV network ( wh i ch would o f fe r  an easy 

re so lution o f  a pre d i cted i n te r fe rence problem) . 

Inte r fe rence rad i i  h ave b e e n  ca lcul ated for each o f  the nine ( 9 )  

VH F and s i x  ( 6 )  UH F te le v i s ion channe l s  commonly rece i ved on B lock 

I s l and ( se e  T ab le 8 ) . Potenti a l  reception points w i th i n  these 

radi i  h ave been i de n  ti f i ed us ing the mos t  re cent USG:5 map and ( for 

are as near the s i te )  recent photographs and observa t ions during a 

s i te vi s i t  i n  J u ly 1 9 7 6 . I t  h as been found that a m ax i�um o f  I I I  
recept ion poin ts are w i t h  the radius o f  the mos t  seve re l y  a f fected 

VHF channe l ,  and 5 3 6  reception po ints l ie w i th i n  the 3 . 6 4 k m  

radi u s  for channe l 5 6  - the mos t  s e ve re ly a f fected UHF s tation . 

These re ception poi nt s  a re primari ly i n  the vi l l age o f  New Shoreham , 

wh ere there i s  a h i g h  conce ntration o f  permane nt ly i nh ab i ted h ome -

s i te s . Wh i le the f i gure s  i nclude many vacation h omes and s eve ra l 

hote l s  where re gul a r  viewing would occur only duri ng the s ummer 

month s , the poss i b i l i ty that reception would be inte r fe red w i th 

at the se s i te s  for on ly th ree o r  f ou r  month s out o f  the year cannot 

be s a i d  to decrease th e seve r i ty of the i mpact . For example , 

un accep tab le televi s i o n  reception could h ave a negative impact on 

B lock I s land ' s  tour i st i ndus try . 
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Table 8 
POTENTIAL IN'l'ERFEREtICE VITII TELEVISION R&CEP'IION ON BWCK ISLAIIO (HOI).()A t-rra) 

Cbon!l!! OriGin Distance (kill} 
Interference Radius Reception Points Adverse Cwnulotivl 

in Km in Rnllius Imnact+ Impact 

2 Hoston, Ir.ass. 129 0.09 0 0 
, Ilartford . Conn. 105 0. 15 2 0 
4 Roston 129 ,�'- 1 5- 2 0 
5 Boston 129 
6 New Uedford , Mass. 1 56  

0.21 2 0 
0.26 6 0 

? Boaton 1�J 
8 r·let, lIaven, Conn. 105 

10 Providence, II 64 
12 Provi dence 64 

0.62 86 8 
0.62 86 15 
0.69 105 6 
0.77 1 1 1  6 Z4 

2? Worchel'lter, nall8. 105 
36 Providence 64 
,a Boaton 129 
51 NONich, Conn. 56 
56 Boston 129 

1 .91 297 46 ( 15)0 
2 .81 454 42 ( 1 /.)  
2.81 454 36 ( 12) 
2.77 433 1 15 (38) 
3.64 536 40 ( 13) 80 

s 

+ Assu.ea directional receivinc antenn�8 to be inetfectiv� within n 40 degree cone behind the 
wind turbine (with respect to the transmitter) Gnd that antennas will 'be 1�' effective outside this cone 

o ApproximRtely 1/, of' r&sident populntion receives UHF on regulAr basis 
• Number 01 homes which will be impac�ed by interference on at lenst one channel 

!eterencet USGS Block Island �dranele ( 1910) 
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Wh i le the number o f  reception po ints wi th in the l arger rad i i  com-

pri ses almost all o f  the i s land ' s  home s  and vacat ion homes , approxi-

mate ly one - th i rd of the i s l and ' s  res i dences are equipped wi th di rec-

tional an tennas . S u ch an tennas are p redi cted to be e f fective for 

a l l evi ating wind turb ine-induced i n ter ference where the angle 

formed by th e l ine s of s igh t from the reception point to the wi nd 

turb ine and the t ransmitter i s  greate r th an 20  degrees ( s ee Fi gure 

1 7 )  • Us ing this cri ter ion , di rectional antennas w i l l  be inef fec-

t ive w i thin a 4 0 -degree shadow co�e beh i nd the wind turb ine (wi th 

respect to th e transmitter)  • There fore , the actual i n te r ference 

wh i ch w i l l  be experienced on the i s l and wi thout co rrective action 

is rough ly 66 percent of the total numbe r of recept ion points 

within the rad i i  -- the number o f  homes wh ich do not have di rec-

t i onal an tennas . Wi th the installation o f  di rectional an tennas 

at all recep tion poi n ts on the i s l and , the i mpact may be reduced 

even furth e r .  Howe ver , d u e  t o  the 4 0  degree sh adow cone (which 

cove rs di ffe rent areas s urround ing the s i te for channels originati ng 

from the wes t ,  northwes t ,  north , and northeqs t)  the install ation o f  

d i rect ion al an tennas wi l l  not e l i minate the i n ter ference prob lem . 

Tab le 8 shows the number o f  reception points wi th in the 4 0  degree 

sh adow cone for each channel , as  we l l  as the cumul ative impact --

the tota l number of reception points ( 80 )  fo r wh i ch d i rect ional 

antennas w i l l  be ine f fecti ve on at least one channel . At many o f  

these recep tion poin ts , reception o f  two or more ch anne l s  w i l l  be 

inter fered wi th .  Fo r examp l e , a t  least five home s  near the s i te 

w i l l  experi ence in terfe rence on a l l  six ( 6 )  channe ls t ransmi tted 

from Providence and Bos ton . 
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Figure 1 7  
!DEAUZ[[ GfOME T R Y  OF RF I\TrRHR[';cE 
SHOWING �S·-40· CONE wHERE :l 1 r. EC T l ��jAL 
ANTENNAS W ! l l  'leT R [ ��CE A""L : ·�CE 
MODULATION BELOW C R I T I CAL l rlRESHOLD 

aectptlon Points : A - Recelvu It crltl,,! 20 de9r� Ingle with 
re,pect to trlnsl!1ltter and WTG 

• - Di rection" antenna ... y el illlinate i n terference 

C ·  Direction" antennu wi l l  not e l iminate Interference 

92 

1 

I i , ! 
i i � t I 1 j 
1 



I t  should be reco gni zed that the i n s tal lation o f  d i re c ti onal an-

tennas on B l ock I s l and would not only improve te levi s i on recep-

tion in gene ral ( at the se homes outs ide th e 40 degree sh adow cone) 

b u t  would enable those res ide n ts and vacationers whcse dwe l l ings 

are not now equi pped wi th such antennas to recei ve UH F b roadcasts 

for the f i rs t  time .  As suming that unimpeded te levi s i on recep-

tion i s  a po s i t i ve fac tor , th i s  improved and expan ded reception 

capab i l i ty would con s t i tute a posi ti ve e ffect on the human 

e nvi ronmen t .  The extent o f  thi s  e f fect can only be es timate d ,  

b u t  the i n s ta l lat ion o f  3 5 0  di re ctional an tenna s at reception 

po i nts not now equipped i n  th i s  manne r wou ld e f fect up to 4 0 0  

permanent res iden ts and several thous and part-year res idents . 

The charac te ris tics o f  te l evi s ion recept ion on B l ock I s l and are 

unique i n  that i t  i s  a f�inge re ception area w i th re lative ly weak 

s i gnals re ce ived from all compas s po i n ts exce pt the eas t and south -

east . At mos t  other locat ion s ,  the i n sta l lati on o f  d irectional 

an tennas would e l iminate i nter fe re nce ; however , in th i s  rare i n-

stance , the shadow cone s about the w ind turbi ne for the var ious 

channe ls almost compl etely b lanket the local populated area . 

Due to the adverse i mpact on te levi sion reception wh i ch would 

occur e ven a fte r the i n stall ation of d i r ecti onal an tennas on the 

i s land ,  the i n sta l l a ti on of a cable TV network i s  the on ly measure 

whi ch could tota l l y  e l iminate the problem . 

I 
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Due to th e uniquene s s  o f  the B lock I s land re ce iving area ,  i t  i s  

not exp�c ted o r  p lanned that cable tel evi s i on i n s tal lati on would 

be a regula r  requi rement near wind turb ine s i tes . Thus , th is 

action s hould not be cons trued as a precede nt for s imi lar fede ral 

acti ons assoc i ated wi th "" ?sequent fie ld-test p rog rams . I n  addi -

tion , the deci s io n  t o  i n s t a l l  the CATV sys tem i s  based o n  a wors t-

case e s t i mate of the impact . DOE has chos e n  th i s  conse rvative 

dec i sion due to the fact tha t th i s  w i l l  be the f i rs t  large wind 

s y s tem w i th a clear po ten tial for caus ing TV i n ter ference . 

I n s t a l l at ion o f  such a network on B lock I s land would have a posi 

t i ve e f fect on te l ev i s ion recep ti on -- not only i n  e l iminat i ng the 

potential f or in te r ference , but also improving re ception capab i l i ty 

and pic ture qua l i ty at a l l  res i dences on the network . The pos s ib le 

i n stal l at ion o f  cab le te levision network i s  further discus s ed i n  

Sections 5 . 4  and 9 .  

The FM rad i o  frequencies ( 8 8- 1 0 8  �� z )  are between two VH F  televi -

s i on bands ( channe l s  6 and 7 ) . S i nce freq uency modul at i on caused 

by rotat i ng wind turb ine b lades i s  far less severe than amp l� tude 

modulati on which d i s torts video s ignals , i n terfe renr.e to FM rad i o  

s i gnals i s  expected t o  be very s l i gh t .  The b are ly noti ceab l e  

e f fect wh i c h  may o ccur would only b e  exh ib i ted at receivers wh i ch 

are wi th i n  seve ral h undred fee t o f  the wi nd turbine . There are 

no homes t h i s  close to the s i te .  
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I mpact on A i rc r a ft Navi gation 

VO R Transmi ss ions - - VOR ( Ve ry H i gh Frequency Omnidirecti onal 

Range )  transmi s s ions use a re fere nce vo ltage s i gnal and ampl i tude 

modulated ( va r i ab l e  vo l tage ) time-pha sed s i gna l s  to enab le a 

p i lot to automati ca l ly p lot h i s  bear ing in relat ion to a f i xea 

point ( the VO R t ransmi tte r )  • 

Pre l i minary anal y s i s  o f  poten tial :i.nter ference wi th VO R transmi s-

s i ons by MOD-OA w i nd turbine b l ades indicates th at " sc a l lop i ng " 

( s low , rhy thmi c devi.ations i n  vo l tage strength ; trans lated as an 

e rror in bearin0 i nd i cation at th e VO R �ece i ver)  w i l l  be very 

s l i gh t  as long as a w i n d  turb i ne i s  located in ccmp l i ance w i th 

exis ting FAA gu i de l ines . 

FAA requi rements s t i pu l ate th at a regi on o f  5 0 0  meters 
·
radius 

around a VOR t r ansmi tter be c leared of any source of  s catte r i ng . 

The FAA also p rec lud e s  the exi stence o f  any ta l l  scatter ing ob j ect 

whi ch rises more than 2 degree s above the hor i zon from the phase 

cen te r  of the VOR antenna . Given th is requirement , the neare s t  

the MOD-OA w i n d  turb i ne c a n  b e  si  ted rel ative t o  a VO R transmi �. ter 

is 1 .  4 k U.ome ters . 

Calcul ations made as suming no bas i c  VO R bear i ng error and using a 

theore t i c a l  s y s tem located i n  free space we re used to deve lop the 

following res u l t s : 
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Distance from VOR 

1 9 2 . 0 me ters * 
1 .  4 ki  lome ters 

1 0 . 0  ki lometers 

* Wi th i n  maximum FAA rad i us 
+ Neg l i g ib le 

Scal loping ( E rror i n  Degree s )  
( S ta t i c  B l ade ) ( Potating Blade ) 

5 ?  7 
o ?  7 8  
o ?  1 1  

6 ?  3 1  
+ 
+ 

These cal culat ions show that sca l loping decreases dramati c a l ly wi th 

increased dis tance from the VOR transmi tter , and tha t bear ing error 

wi l l  be g reater when the b l ades are s tationary than when the turbi ne 

i s  operat i ng . The latter e f fect i s  due to the fac t that wh i le the 

b l ades are ro ta ting the s cattered s i gnal is d i s tributed over a band 

of frequenci es . The VOR recei ver i s  sens i t i ve only to 3 0  H z  modu-

l ated s i gnals . When the b l ades are stati onary , the 3 0  H z  modulated 

s i gnals are di rectly re flected wi thout f�equency d i s tribution . 

Wh i le th e FAA has set no limi ts for scallop ing , detai led analyses 

whi ch future guide l i nes may be based upon indi cate that s ca l loping o f  

I ?  0 o r  less i s  we l l  wi thin a n  acceptab le range , and that bearing 

devi aLi on s  o f  up to 5 ?  0 may be tolerab le i n  some ins tances . S ince 

the rotating b l ades (whi ch are the only fea ture of a w i nd turbine 

whi ch make i t  un ique to the view · o f  a VOR rece i ver)  have less 

impact than s t ationary �' tructures , i t  is appa ren t that exis ting 

FAA guide l i nes wi l l  ass ure that the impact upon VOR transmi s s ions 

wi l l  be minima l .  The open trus s- type tower i s  s imi lar to the 

radio towers and h i gh vol tage transmi ss ion towers for which the 

FAA regul ations were de s igned . 

- . .  
. . • 
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A w i nd turbi ne located at the B lock Is land s i te wou ld be about 

2 3 . 5 nautical mi les from the nearest VOR beacon at Trumba l l , 

Connecticu t ,  we l l  wi th i n  FAA guide l i nes . 

ADF *- An ADF ( Automat i c  D i recti on Find ing ) transmi tter operati ng 

a t  1 16 kh z wi l l  be i n s t a l led a t  the a i rport dur i ng 19 7 8 . The ADF 

i n strument approach wi l l  be f rom the wes t .  There fore , the WTG 

wi l l  not impact upo n  e i ther the ADF or the aircraft app roach 

p rocedure . 

DME and TACAN Transm i s s ions -- The DME ( Di stance Measuring Equip-

men t )  and TACAN ( Tactical Air Navigation) sy stems uti l i z e  pul sed 

frequency modulated s ignals to enable a i rcra f t  rec e i ving uni ts to 

determine a p i lot ' s d i s tance f rom the s i gnal sourc e .  S i nce w ind 

turb ine b l ades produce no concentrated frequency modu lation , even 

within seve ral hundred feet of a transmi s s i on sour �e , no impact 

with these transmi s s ions is anticipated . 

3 . 2 . 2  Abiotic and B i o t i c  Envi ronment 

Once the wind turbi ne i s  i n s t a l led ,  impacts on the surround i ng 

natural envi ronment may occur due to the e f fects o f  the rotating 

b lades , the presence of NASA and BIPC technical personne l and 

vi s i tors , and the movement ,  noi se and exhaust emi s s i ons of sma l l  

veh i c le s , such a s  the NASA i n strumen tation van , whi ch w i l l  be 

used dur i ng ini ti a l  and subsequent sy stem check-out . There i s  

virtua l ly n o  noi se and a total lack o f  chem i ca l  pol luti on from 

an operating wind turb i ne . 

*RBference letter of oc:rment 2b 
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E f fect on Mi crocl imate and Vegetat ion 

The e f fects of semi -porous wind breaks ( whi ch approximate the 

e f fects o f  the turb ine roto r )  on s urrounding mi crocl imates has 

been i n vestigated i n  connecti on w i th DOE ( E RDA) - s ponsored pro j e ct 

( see re fe rence 1 7 ) . Downwind mi crocl imate variat ions associ ated 

w i th w ind breaks incl�de dec�eased .wind. speed , increased re la ti�e 

h umi d i ty ,  and increased so i l  mo is ture . Down rotor s peed retarda-

tion caused by a s i ngle MOD-OA series wind turb i ne i s  negl igible 

( 6  mph ) and its e f fects may be mode rated by changes i n  wind 

d i rec tion . It  was found th at increa sed s o i l  mo is ture in a mo i s ture-

plenti ful envi ronment , such as a fre shwater marsh , would have no 

apprec iab le ab iot i c  or biot i c  e f fec ts . 

The kno l l  is  alread y i ,npacted b y  some powe r p l an t activity , i nclud-

i ng veh icula r  tra f f i c  to and from bui l dings used for s torage . The 

i ncrease i n  ground level act ivi ty on the kno l l  due to WTG sys tem 

checkou t ,  operation and ma intenance i s  not expected to be s u f fi-

c i ent to d i s rupt the wetland . The use o f  heavy equipme nt s uch as 

cranes may be required for some ma i n tenance operations . Howeve r ,  

encroachment o n  the w� tland b y  pers onnel o r  vehicles i s  not an tici-

pa ted , and no e ros ion of material into the we tland caused by the 

vehicular trave l on the kno l l  is expected . 

E f fects on Animal Pop ul ations 

Terres tri al Wi ld l i f� -- The marsh habi tat wi l l  not be s i gn i f i cant l y  
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d i s turbed ; the e f fects o f  terre s trial s pecies w i l l  be l imi ted . The 

pos s i b le p resence of muskrat or turtle populations wi l l  be re �a-

�ive ly una f fected by wind turb i ne operation , pe rsonne l or vehi cular 

tra f f i c  at the s i te .  As previously mentioned , the c ont rovers ial Block 
I s l and Me adow Vole , conservative ly cons idered endangered b y  one c on-
servation g roup , is not known to inhab i t  the s i te . 

B a t te l le s tudi e s  indi cate i t  i s  h i gh ly un likely that animals i n  

the vicinity o f  the wind turb ine w i l l  b e  e i th e r  attracted o r  re-

pe l l ed b ecause of noi se emi tted during operat ion . They reve a l  

th at s tudi e s  by others to deve lop a complete n o i se pro f i le , inc lud-

ing in fra- and u l t rasound , a re currently underway . A review o f  

these re s u l ts w i l l  al low for de termination o f  any unusual sound 

l eve l s  in ranges not audib le to humans but pos s ib ly i n f luenc i ng 

oth er anima l s . 

B i rds -- B lock I s land l ies along the Atlanti c flyway , a f l igh t  

corridor for migrating North Ame rican b i rd s pecie s .  The i s l and ' s 

nume rous ponds and i ts s o l i tary locat ion at sea , midway b e twee n  

two maj or w i ld l i fe re fuge s o n  Cape Cod and Long I s l and maKe i t  a 

convenient res ting pl ace for these b i rds . 

Wind t urbine towe rs and rotat i ng blades a re po tential col l i s ion 

hazards to b i rds ( see re ference 1 7 ) . B i rds are apparently ab le to 

l earn to avo id obs tacle s p l aced in the i r  territory . Thus , the 

turb ine is p rimar i l y  a r i s k  to mi grant b i rds , particular l y  noc-

turnal mi grants flying at or below 2 S 0 - fe e t .  Mos t migratory 

f l i gh ts at night take p l ace at about 3 , 0 0 0  feet , but there are 

• . .. .  
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great vari a t ions unde r d i f fe rent weather condi ti ons , in di f fe rent 

terrai ns , and for di f fe rent species ( Mahan , 19 7 5 ) . B i rds f l y  

hi ghe r on c l e a r  nigh ts ,  but not neces sari ly at the s ame heigh t  

f o r  a l l  s t ages o f  the f l i ght . A radar s tudy o f  nocturnal migrants 

( Ab le , 1 9 7 0 - see Maha n )  repo rted th at 9 0  percent o f  the b i rds were 

below 5 , 0 0 0  feet and 75 percent be low 3 , 0 0 0  fee t .  N i sbet ( 19 6 3 -

see Mah an) , a l so using radar , had s imi lar results ( 9 0  percent below 

5 , 0 0 0  fee t ) , but a l so reported occas ional sho reb irds up to 2 0 , 0 0 0  

feet . S to rms or overcast condi tions may fo rce b i rds be low their 

normal crui s i ng a l ti tude o r  force them to take she l ter on �and . 

Mos t  of  the s ma l le r  i nsec t i vo rous s pe ci es mi grate at nigh t , rest-

ing and feedi ng by day , w i th prolonged stopovers at ce rtain sta-

tion s , ei t.he r  for replen i sh ing depl eted fat s upp l i e s  or wdi t i ng 

for more favo rab l e  f l igh t  condi ti ons . 

As mentioned i n  2 . 4 . 7  mi grating f locks o f  water fowl and oth er large 

b i rds do not a ppear to f requent the s i te vicinity . There fore , the 

prima ry h a z a rd wo uld be to l arge f lo ck s  of songb i rds , crui s i ng at 

a l ti tudes be low 2 0 0  fee t , obse rved near the s i te during fa l l  mi-

grati on ; low- f lying noc turnal migrants s uch as vi reos , warb lers , 

thrushes and s pa rrows ; the occas ional f lo ck s  o f  local gul l s  wh i ch 

f ly and l and near the s i te ;  and i nd i vidua l s  o f  other resident 

species wh i ch may fly over o r  land at the s i te . 
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Re l a ti ve H a z ards o f  Wind Turb i ne Componen ts 

Towe r -- Col l i s ions o f  noc turnal migrants with th e 1 0 0  foot towe r 

appear unl ike l y .  A comprehen s i ve radar s urvey of bi rds pas s i ng 

o ve r  Cape Cod ( noted i n  Gr i f fin , 1 9 6 4 ;  and Orr , 1 9 7 0 )  indi cated 

th at mos t  types of b i rds in th at ' earby s e c tor of the Atlant i c  f ly-

way migrate at an a l t i tude of 1 5 0 0  to 2 5 0 0  fee t  above ocean or 

lan d .  The study concluded th a t  on ly 10 to 20 pe rcent of the 

b i rds we re flying be low 6 0 0  fee t .  Th i s  findi ng seems to be sub -

stantia ted by recent stud i e s  ( no ted in B atte l le ,  1 9 7 6 ) wh i ch ind i -

cate t h a t  mo s t  migrant s ongb irds in t h e  Eas tern Uni ted States fly 

at 500 to 1000 feet above ground l eve l - - we l l  above the 100 foot 

h e i gh t  of the w i nd turb i n e  towe r .  

The dange r o f  the tower to local b i rd species and di urna l migrants 

(wh i ch fly at e l e vations below 2 0 0  fee t )  is a l s o  s l i gh t .  A l i tera-

ture survey reve a l s  th at a lmo s t  all s i gn i fi cant bird k i l l s occur 

at nigh t ,  wh en b i rds cannot see latti ce-work towe rs and guy 

wire s , or are con fused by warning lights or beacons . The 

numb e r  of b i rd k i l ls is evi dent ly d i re c tly proportional to the 

h e i gh t  o f  the tower i n vo l ved . W i thout excep t ion , such report s 

have invo l ved towers and bui ldings at l ea s t  4 0 0  feet h i gh or far-

reach ing beams such as those p roduced by cei lometers o r  l i gh t-

houses ( Vosb urgh , 1 9 6 6 ; Orr ; others l i s ted in B atte l le , 1 9 7 6 ) . 

The Turb i ne B l ades -- The b lades are the most predominant wind tur-

bine componen t ,  covering a re la tively large swe pt area 1 2 5  feet i n  
• 
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d i amete r .  Ana l ys i s  i ndi cates th at bi rds wi l l  not be swept away 

from the b lade s ,  s ince the momentum of a f l y ing b i rd i s  s u f ficient 

to w i th s tand the turn i ng force s imposed by th e rotor on the a i r  

s tre am ( B atte l le ,  1 9 76 ) . Nevertheless , the s t atistical l ike lihood 

of a b i rd fly ing th rough the a rea swept by the rotor actua l l y  

stri k i ng a b l ade i s  qui te low .  Eve n  when a b i rd pas ses d i rec tly 

through the swept area , the p robab i l ity o f  the b i rd s tr i k ing a 

b lade i s  a fun ction o f  the wi dth and speed o f  the b l ades ( rotor 

s o l i d i t y )  and the s peed of the b i rd ' s f l i gh t .  Fi gure 1 8  shows 

the prob ab i l i ty curve of the l i kel ih ood o f  b i rd col l i s i on with the 

MOD-OA b lades . The potential for co l l i s ion is greate s t  ( 1 3  per-
i 

cent) fo r a crui s in g  or s low- flyi ng b i rd ( 8  mph ) and decreases to 

4 percent at 3 0  mph , the s peed o f  songb i rds during mi gration 

( Orr , 1 9 7 0 ) . 

Though the probab i l i ty of col l i s ion by a lone b ird f ly i ng d irec tly 

into the rotor d i s k  i s  re l at i ve ly s l i ght , the likel ih ood i nc reas e s  

when large floc k s  o f  b i rds are involved , part i cularly when the 

flock passes th rough the b l ades at an angle . I f  a f lock of 5 0  

songb i rds were t o  pas s head-on th rough the d i sk a t  a n  average 

s peed o f  3 0 mph , two b i rd c o l l i s i ons could be expec ted on a sta t i s -

t i ca l  b as i s . Th e numbe r  o f  col l i s i ons could b e  expected t o  increase 

a s  a function of the angle of descent or ascent . 

Behavioral s �udi e s  o f  b i rd reactions to turb i ne b lade s rot ating 

at re l at i ve lf s low ve loci ty are now being carried out by B atte l le 
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Figure 1 8  

PROBABILITY O F  A "PASSIVE" B I R D  STRIKING THE ROTOR 
BLADES AS A FUNCTION OF ITS AXIAL VELOCITY 
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Memori a l  I ns ti tute . I t  i s  antici pated that day-flying b i rds wi l l  

tend to avoid a f l i gh t  path i n  whi ch an obs truc tion ( one o f  the 

two b l ades ) appears once every . 7 5 seconds . I n  addition , smal l 

songbi rds of the genera l type wh i c h  f lock near . New Meadow H i l l  

Swamp are capab le o f  cons iderab le maneuverab i l i ty ,  a s  evi denced 

by the i r  abi l i ty to avoid co l l i s ion whi l e  flying in c lose forma-

tion and thei r abi l i ty to feed on i nsects wh i le in full f l i ght . 

Batte l le p ersonne l have reported observing bi rds taki ng evas ive 

action to avoid the blades o f  the MOD-O turbine at P l um Brook . 

Agai n ,  analys i s  i ndicates that b i rd s  wi l l  not be swep t  by the air-

s tream of the rotor , and so wi l l  not be " drawn into " the b lades . 

I ns ects -- Insects and other sma l l  i nvertebrates populate the air 

both above land and l!;ate r habi tats . Whi l e  there are no s tudies 

of aerial d i s tribution o f  art hropods re lative to wind turb ines , 

l i terature s upports the s ynth es i s  o f  a general pro f i le of aerial 

di s tribution ( Gl i ck , 1 9 3 9 ; Hardy and Mi lne , 1 9 3 8 ; F reeman , 1 9 4 5 ;  

Johnson , 1 9 6 9  -- s ee Battp l le ) . Thi s  ver tical profi le d i s c loses 

that arthropods have been col lected thousands o f  fee t above the 

ground , but that the maj ori ty of these organi sms are wi thin 3 0  

me ters of the ground . 

The absolute d i s tribution and abundance o f  arth ropods aloft di f-

fers seasonal ly , dai ly , and i ndeed from hour to hour . The complex 

inte ractions of wind turbulence , l i ght , temperature , re l a t i ve 
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humi d i ty , and other phy s i c a l  properties o f  air i n teract in di f fer-

ent ways to mai n tain a f luctuating pro f i le and movement pattern 

o f  arthropods . I n  temperate zone s , s uch as the B lock I s l and are a , 

the greate s t  popul ation dens i ti es occur i n  the l ate spri ng and 

s ummer of the year and are smal l in the winter . 

Observations at a l O O-ki lowatt wind turbi ne reve a led that b i nce 

mos t  i nsects are sma l l  enough to be turned by the s treaml i ne s , 

the i r  probab i l i ty o f  impact i s  les s  than for b i rd s . For i nsects 

f lying at speeds of 3 . 5 me ters per second the probab i l i ty o f  

s triking the b lades i s  approximate ly eight percent . The proba

bi l i ty decreases wi th i ncreased f l ight speeds . Thus , the n��be r  

o f  i nsects whi ch wi l l  s trike t h e  ro tor b l ades of a wind turb i ne 

s i mi l ar to the l O O-ki lowatt de s i gn wi l l  be less than ten percent 

of those pas s ing hori z on ta lly through the rotor- swep t  ai rspace . 
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4 .  UNAVO I DABLE ADVERSE ENVI RONMENTAL I MPACTS 



, 

4 .  UNAVO I DAB LE ADVERSE ENVIRONMENTAL IMPACTS 

4 . 1  B i rd K i l ls · 

B lock I s l and l i e s  along the Atlantic f lyway , a maj or route for 

migratory b i rds . I n  s p i t e  o f  the re lative ly low h e ight o f  the 

w ind turb ine and the low so l id i ty ( area swep t  by th e b lades )  o f  

t h e  rotor d i sk , t h e  pos s ib i l i ty of b ird k i l l s  cannot b e  d i scounted . 

The s i gn i f i cance o f  b i rds , a s  we l l  a s  b ats and i nsect s , co l l iding 

w i th the rotating b lade s o f  a wind energy conversion system vari e s  

w i th the location , t ime o f  day , s eason o f  t h e  yea r ,  and p reva i l ing 

c l imatic condi ti ons . Migratory songb i rds are more l ikely to be 

e f fe c ted on dark foggy n igh ts at the peaks of migration in spring 

and fal l .  Day t i me migrat.ory b i rd s  can b e  e xpected to avoid the 

b lade s as would mos t  r:,ightt ime migrants in fai r  weather . 

General ly ,  b i rds avoid obs tacles whi ch they can see . The risk of 

b i rd k i l l s  at a large wind turb i n e  is no h i gher than the risk 
\ 

posed by any o ther l arge s t ructure . B i rds wi l l  occasi onal ly 

be ki l led by c o l l i s ion w i th the tower or rotors . Howeve r , 

DOE studies and exper i ence with other �urbi nes i ndi cate that 

the b i rd ki l l  probl em is minima 1 1  and rather than fund an 

extens ive b i rd moni toring study at thi s  s i te , DOE wi l l  

i n i t i ate informal bi rd co l l i s ion moni toring by on- s i te 

B lock I s l and Power Company personne l .  Further , DOE and 

NASA personne l wi l l  make occas ional on- s i te vi s i ts to 

*Reference l e tter of comment ' 1 .  
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assure identi fi cation o f  unusual unanti cip ated bird co l l i s ion 

probl ems . 

4 . 2  Di s ruption of Televis ion S i gna l s  

The int roduct i on of the wind turbine power genera tor wi l l  h ave a 

detrimen tal i mpact on the reception o f  the video portion o f  TV 

s i gnals transmi tted to B lo ck I s lan d .  A noti ceab l e  di stortion o f  

the televis i on i mage can b e  expected for a t  leas t one ,  and u p  to 

s i x  o f  th e VHF channe l s  at I I I  recep tion poi n ts , wh i le 5 36 recep-

tion points wi l l  experience a lo ss in pic ture qual i ty for at least 

one UHF channe l .  At the oute r  edge o f  the i n terference rad ius 

s urrounding the WTG image d i s tortion wi l l  be characteri zed by the 

appearance of dark hori zonta l l ines movi ng verti cal ly across the 

TV s creen and the beginning of a " s now e f fect " .  A clo ser proxi-

rni ty of the reception point and/or the orientation o f  turbi ne 

rotor wi l l  increase p i cture b reak-up for one or more TV s ignal s . 

This l o s s  of TV reception may have an impact on the i s l and ' s  

tour i s t  industry as we l l  as an e ffect on TV v i ewing by p ermanent 

i nhab i tants of the i s l and . 

The i n s tal l ation o f  directional antennas to the affected areas 

would r educe much of the negative impact . B u t ,  due to the 40 
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degree shadow cone ( de s c ribed i n  Section 3 ) , install ation o f  

di rectional an te nnas wi l l  not a l l evi ate a l l  prob lems associated 

with TV recep t i on . On the other hand , the i n tr oduction of a 

Cab le TV n etwork would e l i minate the potent i a l  for inter ference 

by th,� WTG and a l s o  improve the reception capab i l i ty and ' p i cture 

qua l i ty of a l l  res ide nces connected to the n e twork ( Cable TV is 

also di scussed in Section 5 . 4  and 9 . 2 ) . 
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5 .  ALTERNAT I VES 

The foll ow i ng section de als w i th the description a nd evaluation o f  

pos s i b l e  alter na t i ve s  t o  the i n s ta l l at i on and field testing o f  the 

l a rge experimen tal w ind turb ine ge nerator on B lock I s l and . To 

e f fe c t i vely evaluate po s s i b le avenue s o f  action , and to do so i n  

a manne r th a t  w i l l  re s u l t  i n  a n  environmenta l l y  sound a l te rnat i ve , 

th i s  an a lys i s  con s i ders only what are beli eved to be the practic a l  

a l ternati ves . 

5 . 1  Field Te s t  Proj ect Discontinua t i on 

The f i e l d  te s t  pro j ec t  a t  the B lock I s l and s i te or a t  one having 

comparab le characte r i s t i cs i s  e s sential to the Fede ral e f fort to 

demon strate the fea s ib i l i ty of the ope ration of l arga w i nd turb i nes 

for e l ectric powe r generation . The DOE ob j e cti ve i n  the per formance 

of th i s  f i e ld tes t  i s  to enable the early impl emen ta t i on o f  wind 

energy sys tems , th u s  p roviding an alternative e nergy s ource wh i ch 

i s  economi ca l ,  re newab le , and non-pol lut i ng . 

Th i s  te s t  proj ect i s  e s sen t i a l  for the evalua t i on o f  characte r i s t5 cs 

a s sociate� w i th an i so lated insta l lation o f  wind energy turb i ne 

genera tor s .  The s e  characteri stics i nclude : 

o I sol ated uti l i ty inter face operat ional data 

o Wind machi n e  dynami cs 

o Powe r  output performance 

o Economic bene f i ts of wind powe r 
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W i thout s uch i n fo rmat ion , the pl anned re finement of current system 

des i gns and the sub s equent deve lopment o f  more re l i ab le and econo-

m i ca l  w i n d  turbines for t h i s  category of operation could not be 

ach i eved . Di s conti nuation of this f ie ld test proj ect would be a 

s ub s tan t i a l  setb ack to the Federal w i nd e nergy program. 

5 . 2 A l ternat i ve S i te S e lection 

An evaluation of cand idate a l te rnative s i tes ha s indicated th at 

the B l ock I s l and s i te o f fers great probab le bene f i t  to th i s  c ate-

gory of Fede ral field test program . Analys i s  o f  the overa l l  s u i ta-

b i l i  ty of th i s  s i  t·a w i th respect to the impor tant pro j ect parameters , 

inc luding wind cha racte ri stics such as durat ion and ve loci ty , i ndi-

cates that the se l,action o f  an a l te rna tive s i te has the pote n ti a l  

for p rovi d i ng less than the opt ima l per formance expected from the 

B lock I s land s i te .  S e lection o f  a d i f ferent s i te wou ld also re-

quire add i t i ona l expendi tures of time , labor and funds . 

5 . 3 S e l ection of an A l te rnat i ve S i te on B l ock I s land 

Con s i deration o f  an a l te rnate s i te on the i s l and is dependent upon 

the potent i a l  for e f fe ctively i n ter facing the wind t urb i ne wi th the 

exi s t ing uti l i ty d i str ibu t ion system. B lock I s l and Powe r Company 

prope rty was selec ted by th e co-proposers as th e opt imum locat i on 

for the i n s tallation of a large expe rimenta l  w i nd turb ine generator . 

Th e s i te s e t  forth i n  the i r  p roposal i s  on l and wh o l ly owned by 

B I PC and i s  p resent ly under the s urve i l l ance and secur i ty by B I PC 
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employees . The e lectr i c  powe r from the wind turbine generator 

w i l l  mo s t  ea s i ly be fed i n to the system , eva lua ted , and re corded 

a t  the power plant from th i s  s i te .  I n  add i tion , mos t  res i dents 

are o f  the opi n i on tha t the WTG un i t  s hould be placed i n  the 

vicini ty of the BI PC fac i l i ty where the con tr a s t  wi ll be less 

s tr i k i n g  than i n  a less developed port i on o f  the i s land . Selec-

tion o f  another s i te on the i s land would no t e l i mi na te the need 

for ame l i or a t i on of an impact on te levi s i on rece pt i on . 

5 . 4  Al leviation of Adverse E f fects 

5 . 4 . 1  Reduc tion o f  B i rd K i l l s  

Alternative mea s ures tha t  could b e  taken b y  DOE t o  reduce the 

pos s i bi l i ty o f  bird col l i s ions wi th the tu rbi ne are no t p resently 

known to e xi s t .  

5 . 4 . 2  A l le via tion o f  Televi s i on I nter ference 

C able TV I n s ta l la ti on 

As men tioned i n  Sec t i ons 3 . 2 . 1  and 4 . 2 ,  the i n sta l lation of a 

cable televi s i on ne tw0rk ha s been iden ti f ied a s  the be s t  means of 

al leviating wind tur b i ne - i nduced i nterfe rence at the B lock I s land 

s i te .  There fore DOE i s  planning the concurrent i n s ta l lati on o f  a 

Cable TV ( CATV) s y s tem . The cable system wi l l  p reclude the po s s i -

bi l i ty o f  i n tp = ference whi le permi tting separate me as urements o f  

any ac tua l i n te r ference . 
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Th e Town o f  New Sh oreham has formed a commi ttee to s tudy CATV as 

a town-operated mun i c i p a l  system. The i r  recommendationo to the 

Town Coun c i l  re f l ect th e gene ral pub l i c  �cceptance of CATV as 

shown i n  a s urvey taken in December of 1 9 7 6 . It is an t i c i pated 

th a t  the town or the u t i l i ty wi l l  e lect to take ownersh ip of the 

proposed CATV sys tem and b ecome fully respons ib le for the mainte-

n ance and ope rating co s ts a t  the comple tion of th e two-year 

proj ect . DOE w i l l  not rece i ve reimburs ement for th e system nor 

w i l l  DOE be req u i red to p rovide f i nanc i a l  support for th e system 

a fter te rmi nat ion o f  the f i e l d- te s t  proj ect . Should the w i nd tur

b i n e  be t urned ove r  to the uti l i ty a f ter proj ect completion , 

trans ferra l docume nts w i l l  require th at the CATV sys tem be ma i n-

tained to a l levi ate wind turb ine impacts on te levi s i on re cept ion . 

Th e owner (wh e ther i t  i s  the Town of New Shorl�h. dm or B I PC )  wi l l  

be req u i red t o  ob tain th e ope rat i ng franch ise for the CATV sys tem 

from the Rh ode I s l and Pub l i c  U t i l i ties Commi s s ion . The Pub l i c  

U t i l i t i es Commi ss ion unde rs t ands t h e  t i me-dependent problems o f  

coord i n at i ng t h e  con struct ion o f  a Cab le TV system with the WTG 

proj ect and h as g i ven as s urances t�dt any app l i cation for a CATV 

franch i s e , in conne ction wi th th i s  pro j e c t ,  w i l l  be exped i ted . 

The p ropos ed CATV s y s tem would o f fer eigh t  channe l s  wh i ch ' i nc l ude 

a l l  th ree networks as we l l  as pub l i c  b roadcas t outlets and pos s e s s  

an u l t imate 1 4 *  channe l capabi l i ty . Th i s  wi l l  f a r  exceed the current 

leve l  o f  re cep t i on a t  mo s t  homes . Th e primary purpose of th i s  

* Re ference l e t ter o f  comment # 2 .  
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system s h a l l  be to reach th e permanen t  year-ro und re s i dents o f  

the i s land and s econdly t o  reach those seasonal res ide n ts o f  the 

i s land whos e homes have e l ec trical serv i ce . Cos t s  to i mp leme n t  

the CAT,V sys tem and thereby a l l evi ate turb i ne- i nduced i nte r ference 

a re inc luded i n  S e c tion 9 . 3 . 

Impa cts o f  C ab le TV I n s tal lat ion and Operat ion . 

Th e mai n  CATV antenna and sma l l  tower to wh ich i t  i s  at tached wi l l  

b e  located near the exis t ing f i re s tati on . CATV tower erection 

activities wi l l  not s i gni f i cantly impact the i s land ' s  economy , 

transportation ne twork or land use a l ternative . The s l i � . !t no i s e  

a n d  v i s u a l  disruption I!xperienced at the tower s i te and a long the 

cab l i ng route are expeo:::ted to be l imited and of s hor t duration . 

CATV cab le s wi l l  e i th e r  be h ung on exis t i ng power lines or buried 

i n  d i tches al ong e x i s t ing roads . Care wi l l  be taken in th e pos i -

t i on i ng o f  th ese c ab l es s o  a s  not t o  greatly d i sturb vege tation 

and soi l pa tterns . 

Imp acts associated w i th the ope ration o f  the CATV network are 

e xpec ted to be bene f i c i a l to the local commun i ty .  Res idents wi l l  

rea l i ze better te l evi s i on reception and wi l l  have a greater ch oice 

of viewing a l te rnati ves . 

* Reference le tter o f  comment ' 2 .  
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6 .  RELAT IONSH I P  BETWEEN SHORT-T E RM USE 

��D LONG-TERM P RO DUCTIVITY 
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6 • RELAT IONSH I P  BETWEEN SHORT-TE RM USES AND LONG-TERM 
P RODUCT IVITY 

Ne i ther s hort- term use of the s i te for the f i e ld tes t pro j ect by 

DOE nor s ub s equent trans ferral o f  the MOD-OA to the u ti l i ty wi l l  

h ave a s i gni f i c an t  impact o n  th e long- term producti vi ty o f  the 

region or on futu re opt ions o f  the peop le of the i s l and or the 

power uti l i ty .  

The rate to be charged by the B lock I s l and Power Company for 

e lectricity generated in the DOE funded WTG wi l l  be estab l i shed 

by the Rhode I s land Pub l i c  U t i l i t ies Commi s s ion. . 
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7 .  RELAT IONSH I P  OF THE PROPOS ED ACT I ON TO 

LAND USE PLANS , POL ICIES AND CONT ROLS 
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7 .  RELAT IONSHI P  OF THE PROPOSED ACT I ON TO LAND USE PLANS , 
POLICIES AND CONTROLS 

7 . 1 Federal 

The legal and i n s t i tuti onal implications of wind e nergy sys tems 

was the emph as i s  o f  a recent s tudy prepared for the National 

S c i en ce Foundation ( see re ference 1 8 ) . This s tudy concluded that 

there are relative ly few serious I,egal impediments to wind sys tem 

i mp lemen tation . S uch serious con s trai nts as do e x i s t  are o ften 

close ly re l ated to soci a l ,  economic and te ch n i c a l  problems which 

vary for each p art icular app l ication . 

7 . 1 . 1  P reservation 

New Meadow H i l l  Swamp ' s  location within the ma j or sphere of devel -

opment o n  B lock Is l and makes i t  a n  unlike ly candidate for future 

p reserva t ion under e x i s ting Federal programs . The U . S . B ureau o f  

Outdoor Recreation ' s  pub l ication , I s l ands of Ame rica ( 19 7 0 ) , the 

culmination o f  a two- year s tudy o f  tr � rec reationa l ,  sceni c , natu-

ral and h i s torica l  va l ue of America ' s . i s l ands , recommends no s pe-

c i f ic actions for B lock I s l and , al though Martha ' s  Vineyard , 

Nantucke t , and the nearby E l i z abeth cha i n  were a l l  recommended for 

prese rvation and protection . The Rhode I s land H i s torica l  Preserva-

tion Commi s s ion notes , howeve r ,  tha t  a p re l iminary s urvey i ndi cates 

th at severa l d i s tricts ( o ther tha n  the two exi s t i n g  di s tr i c ts ) on 

the i s land could be identi f ied as e l igible for the National Reg i s ter 

l i j ! i j 
"\ \ 
! 
t 1 J 1 
1 
1 
l 

I 
119 

0. , . 0  • • .  • • • • 0 . . .J 



r 
o f  Hi s toric P l aces . They express the pos s ib i l i ty o f  the enti re 

i s land being con s i dered a his torical d i s tr i c t ,  as has been done 

at Nan tucket . The National H i s toric Preservation Act mand a tes 

review of Fede ra l activities which migh t  a f fect prope rty tha t is 

l i s te d  or e l i g i b l e  for l i sting in the Nationa l Re g i s ter of H i s toric 

P l ace s . 

The u . s .  Fi sh and W i l d l i fe Service mai n ta i ns a cooper ative agree-

men t wi th the p r i va te S a chem Pond Wi ld l i fe Re fuge , four mi les nor th 

o f  the s i te - - a di stance whi ch appears to p rec l ude any pos s ib l e  

con f l i c t . 

7 . 1 .  2 Deve l opme n t  

The re i:3 n o  evi dence o f  Fede ra l p l ans or proq !." arns i nvo lv ing the 

pos s i b le future deve l opment o f  the s i te or deve lopment proj ects on 

the i s l and . The s i te is fa r enough from th e i s l and ' s  coa s t  Guard 

S t ati on , one and three-quarter mi l es across Great S a l t  Pond , to 

prec l ude any pos s ib l e  con fli cts w i th th a t  fac i l i ty ' s  operati ons 

o r  future expans i on . 

7 . 1 .  3 I nter- agency Approva l s  

S i nce the proposed w i n d  turbine tower i s  n o t  i n  the f l i gh t  pattern 

fo r t ake - o f f and l an d i ng at the a i rport , approxima te l y  one-ha l f  

mi l e  to the so uthwes t ,  and since a t a l l  meteoro log i c a l  tower with 
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FAA vi s ibi l i ty feature s i s  located nearby , FAA mak e s  no requi re-

men t s  for painting and l i ght ing the WTG tower s t ructure and 

blade s .  

Fede ral Commun i cat ions CO�li s s ion ( FCC) s tandards rela ting to w i nd 

ene rgy systems as i n c i dental powe r s ources emi tti ng e l e c tromagne t i c  

i n te r fe rence ( w i th rad io , televi s i on , and other recep tion) are 

rather general . As wr i tte� , current regu l a tions cou ld prec lude 

the operation of c i fe nd i ng sys tems , and FCC review OI th i s  pro j e c t  

i s  warran ted . How�ve r ,  the pos sib i l i ty o f  televi s i on i n terferen ce 

wi l l  be e l iminated by the planned Cable TV s y s tem ( see Section 

3 . 2 . 1 ) • 

7 . 2  S ta te a nd Lccal 

The MOD-OA p roj ect ha s received f i rm back i ng from the governor of 

Rhode I s l an d  and i s  co-sponsored by the Rhode I s land Di v i s i on o f  

Pub l i c  Uti l i t i e s  a s ta te government agency . The New Shoreh am 

Town Coun c i l  has a l so expre s sed i ts s uppor t for the pro j ec t . 

Th e zoning code o f  the Town 

of New S horeham ( B lock I s land) has been amended to i nc l ude w i nd 

turb i nes as permi tted us es . On Ma r ch 7 ,  1 9 7 6 , the New Shoreham 

Plann i ng Board approved the s i te for installa tion o f  " a  w i nd tur-

bine ge nerator or wi ndmi l l  tower not more th a n  1 5 0  fee t h i gh w i th 

wind swept revo lving b lades not more than 1 5 0  feet i n  d i ame te r . " 

121 



On Apri l 1 0 , 1 9 7 6 , the New Shoreham bu i ld i ng ins pec tor agreed to 

i s s ue a bui l d i ng permi t provid�d : 1 )  a b lade c learanc e o f  at 

lea s t  10 fe e t  i s  de s i gned and 2 )  the s t ruc ture sha l l  be enc losed 

by a fence or o ther means . 

In l i gh t  o f  these approva ls and expres s i ons o f  support , no poten-

t i al con f l i c t  s pems to exi st w i th s tate or local government pro-

grams . Letters o f  s upport for the WTG pro j ect and ame ndments to 

zoni ng o rdinances are prov�ded in Append i x  B .  
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8 .  I RREVERS IBLE AND I RRET RIEVABLE 

COMMITMENTS OF RESOURCES 
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8 .  I RREVE RS IBLE AND I R RET RI EVABLE COMMI TMENTS OF RESOURCES 

Unde r the proposed plan cons idered in th i s  s tatement , the mate rials 

and energy used in cons truc tion wi l l  be an i r retrievab le commitment 

of re sour ce s .  Necess ary change s in the natur a l  topog raphy and un-

avoi dable loss of vege tation th rough cons truct ion are cons ide red 

i rretrievab le . However , i f  the wind turbine i s  removed a f ter pro j -

ect comp l e t i on , th e land on wh i ch the WTG wi l l  be s i tuated wi l l  be 

res tored upon te rmi nation c f  th e tes t proj ec t .  No loss i n  property 

val ues or future l and use al te rnative s  is antic ipated , even i f  the 

fac i l i ty remaj ns in se rvi ce w i th B I PC .  

On one hand , the s tate and Fede r a l  funds commi tted to this p ro j ect 

wi l l  be an i r reversible and i rretri evclble commi tment o f  financial 

res ources i n  th at such funds w i l l  be unavai l ab le for o ther pro j -

ects or needs . On the other hand , s uch an i nve s tment i s  not ir re-

tri evab l e  s i nce i t  wi l l  be man i fe s ted in the obtai nme nt of va lu-

ab le experi ence and data regard i ng wind tur b i ne des i gn fea tures , 

the durab i l i ty o f  mach i ne compcnents , wind cha racte r i s tics , and 

electrical s tabi l i ty and con trol requ i reme n ts of a WTG uti l i ty 

i nter face . 
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9 .  ENVI RONMENTAL T RADE-OFF ANALYSIS 

9 . 1  Bene f i ts 

S i g n i f icant bene fi ts wh ich w i l l  re s ult from th i s  action inc lude : 

1 )  The B l o ck I s l and s i te ' s  h i gh average wind speeds and the sma l l  

s i ze o f  the B lock I s land uti l i ty system provide a n  exce l lent 

" laboratory" environment for tes ting o f  the MOD-OA w i nd turb in e . 

These s i te characteri s ti c s  as sure tha t  th e turb ine w i l l . have 

maximum operating time during the te s t  period and that the 

characte r i s t i cs o f  i t s  e lectrical output w i l l  be readily mea-

s ured agains t the background of the uti l i ty ' s  conventional gen-

eration equi pment. B lock I sl and represents the type o f  re�ote 

a re a  where w i nd energy may o f fer near- term bene f i ts as a cost-

compe t i t i ve a l terna tive to h i gh-cos t imported o i l . 

2 )  The f i e ld te s t  program w i l l  a l low asses sme nt o f  th e  dynamics , 

per formance , and dur ab i l ity o f  large hori zon tal wind turb i ne s . 

I t  i s  e s sent i a l  that these mach ine characte r i s t i c s  be tes ted 

be fore they are manufactured i n  l arge quan t i ties by pri vate 

i ndustry . 

3 )  The f i e ld tes t  program wi l l  al low the i denti fication o f  me thods 

to reduce the cost of future wind turbines and machi ne compon

e n ts .  I n  add i tion , the inter face o f  the turb i ne and power net-

work w i l l  al low the development o f  co s t-e f fect i ve e lectrical 
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i n terconnection hardware and procedures . Moni toring o f  environ-

men ta l  e ffects , as deemed · neces sary by DOE , w i l l  enab le a more 

preci s e  determina tion o f  the extent and impact of these ef fec ts . 

4 )  Oth er long-term bene fits as soci ated w i th the large-scale use 

of wind s y s tems i nc lude a) the lowe r cos t of wind powe r s ys -

terns as o pposed t o  the rela tively higher cost o f  fos s i l  fue l 

sys tems ; and b )  the potential o f  wi nd sys tems as c lean , non-

importe d ,  renewab le energy sources . 

5)  On B lock I s l and , res idents wi l l  bene f i t  temporari ly from an 

inc rease in revenue due to the renta l of equipmen t ,  the pur-

cha s e  o f  materi a ls and an anticipated increas e  in tour i s t  

acti vi ty . The B lock I s land Power Company w i l l  bene f i t  tempo-

rari ly from the addi tion o f  a genera ting uni t to the i r  dis-

tribut i on network . Al so to the extent that e l ec t r i c i ty i s  

generated ,  B I PC w i l l  bene fi t from a s l igh t reduc tion in fuel 

cos ts . 

9 . 2  I s l and Log i s t i c s  

Cos t  I mpact 

Present MOD-OA construction cos t e s tima tes made by NASA-LeRC were 

based on a benign and hi ghly acce s s ib le ma in land instal lation such 

as P l um B rook S tation , S andusky , Oh io . The fol lowing i s  a s ummary 

o f  e s tima ted addi tiona l cos ts for insta l lation on B lock I s land : 
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Con struct i on Labor 
( 6  persons-9 mos . @ 
$ 4 0 K  per man-year 

Foundation Concre te 

Equipment Transpo rtat ion 

5 Barge T ri ps ( B 5 - ton 
crane , 3 5- ton c rane , 
and towe r) 

7 Ferry Trips ( ro tor 
b lades , wind turb ine , 
and mobi le data van . ) 

E le ctrical 

Cab le TV Sy stem 
Totals 

Least Cost 
Estimate 

$ 1 8 0 K  

$ 2K 

$ 1 8 2 K  

Block I s l and E s tima te 
Leas t Mos t 

$ 2 7 0 K  

$ 1 1 .  5K 

$ 9 K  

$ 3 . 5K 

$ 2 0 K  

$ 20 0 . 5 K 
$ 5 l 4 . 5K 

$ 3 l 4 K  

$ 11 .  5 K  

$ 1 5 K  

$ 3 . 5 K 

$ 30 K 

$ 2 7 4 . 5 K 
$6 4 8 . 5K 

B ased on the above cons iderations , th e add i t ional cos t o f  i n s ta l l i ng 

the MOD-OA ( 2 0 0 - k i lowat t)  w i nd turb ine on B lo ck I s l and i s  es timated 

to be in the range of $ 3 3 2 . 5 K ( $ 5 1 4 . 5  minus 1 8 2 )  to $ 4 6 6 . 5 K ( 6 4 8 . 5  

minus 1 8 2 )  depend i ng l arge ly on inclement weather cond i tions such 

as heavy seas actua l ly encountered duri ng s tages of th e con s tructi on 

pe riod . This addi tional expe ndi ture o f  gove rnmen t fund s w i l l  be 

o f fset by the va luab le and unique experience antic ipated to be 

gained from the conduct o f  the WTG pro j ec t  on B lock I s land . 

Th e probab le cos t i mp ac t  as e s timated above includes d i re c t  cos ts 

only , and does not account for i n flation or continge nc ies . These 

factors could increa se the w i nd turb i ne inst�l lat ion cos ts by 20 to 

2 5  percent .  
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S chedul e  I mpact 

Barge and ferry boat operators servi n g  Block I s l and i ndicate tha t ,  

based on pas t experience , trips to B lock I s l and duri n g  the winter 

period ( November through Apri l )  were made on the ave rage o f  about 

four out of f i ve days per week . The refore , i t  would s eem reason-

ab le to expec t  a three to four week de lay in the p re sent MOD-OA 

schedule due to inclement weather . The cos t impact associ a ted 

wi th th is de lay is a l ready inc luded in the above range of cost 

impact .  

9 . 3  Cos t o f  Alternatives 

Termination o f  the Pro j ec t  

Termi n ation of the proj ect would result i n  a loss o f  government 

funds alre ady expended for se lection and asses sment of the s i te . 

Proj ect pos tponement or a s i gn i fica n t  qe l ay would result in higher 

machine and l abor bids for a revised schedule . Pos tponement could 

a l so resul t in the wi thdrawal or exp i ration of the uti li ty proposa l ,  

neces s i tating add i tional government e xpense for the s e lec tion o f  an 

a l te rnative ,  and perhaps less th an optima l ,  field tes t  s i te .  

Cable TV I nstal lation 

B ased on analyses on the potenti a l  for televi s ion i n terference 

( d i s cussed in Sect ions 3 . 2 . 1  and 5 . 4 ) , DOE is arrangi ng for the 
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concurrent i n s ta l l at i on o f  a Cab le TV ( CATV) system . The cab le 

sys tem w i l l  preclude the pos s ib i l i ty o f  s i gni fi cant i nter ference . 

E s timated cos ts o f  a CATV sy s tem i nstal lation on the maj or por-

t ion o f  t he i s l an d  amoun t to 2 7 4 , 5 0 0  do l l ars . The a pproximate 

per mi l e  cos t of con s truction ( in s ta l lation) is 7 , 0 0 0  dol l ars 

pe r mi le . A des cri ption o f  the CATV s y s tem and an e xp l anation 

o f  ini t i a l  cos t s  are inc luded in Appendix C .  

129 

l 1 
,I A 

I 1 i 1 



10 . COMMENTS RECEIVED ON DRAFT STATEMENT 



, 
, . . . .. . . .. _... .. . , ." ... .. � .  "" " .. ' '' ''''�'''-� '''::1 

10 . COMMENTS RECEIVED ON DRAFT STATEMENT 

Comments were received from : 

1 .  Un ited State s Department o f  the Interior 

2 .  State of Rhode I s l and and Providence Plantations 

a .  Pub l ic Uti l i ties Commi s s ion 

b .  Statewide P l anning Program 

c .  Historical Prese rvation Commis s ion 

3 .  National Aeronautics and Space Admini stration 

4 .  Department of Health , Education and We l fare 

5 .  Nationa l Sc ience Foundation 

Copie s of the le tters received are included in this section . 

Concerns were expre s sed in the fol lowing five areas and the 

text has been revised to address these concerns . 

Tourism E f fects 

Concern was expres sed about the impacts on water supply and 

sanitation sys tems from increas ed tourism , ' and it was sugges ted 

that a viewer accommodation area be provided . 

Section 3 . 2 . 1 ,  pages 8 0- 8 1 , have been revised to reflect the 

current view that the number o f  vi sitors wi l l  be inconsequenti a l  and 

that no impact wi l l  be observab le . The Clayton New Mexico turbine 

generator s i te has had very few visitors in spite of it being on 

the mainland in a recreat ion/visitor or iented state and the need 

for a viewer accommodat ion area wi l l  be assessed after the wind-

mi l l  i s  in operation . 
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Effects on Birds 

Concern was expre ssed about the potential for damage to b irds 

and the corol lary de s irab i l ity of monitoring for bird reactions 

and col lis ions with the operating turbine . 

Pages 1 0 8  and 2 2  have been revi sed to clari fy the fact that DOE 

s tudies and experience indicate that b i rd k i l l  is minimal . Ins tead 

o f  f�nding an extens ive si te study , DOE wi l l  have Block I s land 

Power Company pe rsonnel monitor for b i rd k i l ls from ope l-ation 

of this windmi ll . They w i l l  not i fy DOE i f  any large k i l l  occurs . 

Endangered Spe c i e s  

Concern was expressed f o r  the Block I s land Meoidow Vol e  and it 

was recommended that DOE should have an exten!; ive field study 

made . 

The text has been corrected , pages 5 8 - 6 0 , to re f lect that the 

Vole is flour i s h ing on the i s l and as determined by an unpub l i shed 

paper by Yale Univers i ty s tudents . Furthe r ,  the vole i s  not 

on the U .  S .  Department cf Agr i cul ture ' s  current l i s t  of endangered 

and threatened wildl i fe .  A s tudy by a res ident natura l i s t  

f a i l e d  t o  locate vo les o r  traces of vol es a t  the spe c i f ic turbine 

s i te . 

Te levision Recept ion 

Concern was e xpre ssed that fourteen te levi s ion channe ls are 

rec e i ved on Block I s l and , but the proposed cable sys tem would 

offer only e i ght channe l s , thereby depriving some househou ld 

of s ome of the variety they now enj oy . 
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r I 
The currently proposed cable system w i l l  hav� the capab i l i ty 

for expans ion to fourteen channe l s  and th i s  change has been 

incorporated on page 1 1 5 . 

Aer i a l  Navigation Inter ference 

Concern was expressed regard ing the poten t i a l  impact o f  the 

windmi l l  operation on a 116 KHz nond irectional beacon to be 

instal led at the Block I s land a i rport . 

Page 9 8  was revi sed after de termining that there will be no 

electronic interference created " by the wind turbine and that 

the nondi rectional beacon (NOB ) instrument approach to the 

airpoJ: t wi l l  not c rclss the turbine s i te . 
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J;<�i \.��� ��'// 
United States Depart nient of the Interior 

OFfIC[ OF TH[ SECRET AR. Y 
WASHISGTOS. D.C 20240 

ER 7 8 1 = U  

H r .  W .  B .  'eaa i n g t o D ,  D i r e c t o r  
O f f i ce o f  NEPA C o o r d iDa t i oD 
D e p a r t . o n t  o f  E D o r s y  
Wa.h i Ds t o D , D .  C .  2 0 5 4 5  

D e a r  M r .  Penn i o B t o u :  

Ii.AY 5 1978 

Thank you f o r  y o u r  l . t t . r  o r  M a r c h  2 4 ,  1 9 7 5 .  t ra n  •• i t t iDI 
c o p i a .  of the Dapart •• a t  o f  E n e r a, ' .  d r a f t  e nv t r o n •• n t a l 
imp . c t  . t . t e  •• nt C o r  v i n d  t u r � f h .  B r n . r . t o r  . y . t e . ,  B l o c k  
I . l and , Wa.h i n « t on C o u n t , .  R h � d @  I l l . n d . 

Our c ommen t • •  r. p re •• n t e d a c c o r d t a &  t o  t h e  f o rm . t  of t h e  
. t a t em e n t  o r  b y  . u b J . c t . 

Impa c t .  o C  T o u r i  •• 

The d r a f t  . t a t e  • •  n t  OD p o , _ S l - S 2  i n d i c a t  • •  t ha t  tho p ro po . a d  
p ro j e c t  v i I I  b e  a •• J o r  a t t r a c t ioD t o  p . o p l e  vho V i . t t  B l o c k  
I B I .�d • •  nd w i l l  p r o b a b l y  r e l u l t  i n  i n c r e as�d t ou r t l .  n e . r  
t h e  l i t . ,  a n d  t h a t  a " v i e v e r  a c c ommo d . t l o n I r e a 't a a y  b e  
r e q u i r e d .  W. r e c om m e n d  t h l t  I p ub l i c ob s e r v a t t on . r e .  I t t e  b e  
t e n t a t ive l y  p l a n n e �  b ,  t h �  B l o c k  1 . 1 4 n d  P o w e r  C o� p . n y  a n d  Tovn 
o f  S h o r e h . m ,  p . rh a p .  ia c o n j u n c t i o n  v i t h  t h e  v l . i t o r c o n t r o l  
p l .n i d e n t i f i e d  o n  p a le 8 2  o t  t he d r a r t  I t a t e m e n t .  

I n  a d d i t i o D ,  we f i n d  t h . t  t h e  p ro p o l e d p r o j e c t  v i I I  n o t  . f f . c t  
a n y  ex is t t n a o r  p r o p o l e d a d m l n t l t r a t t v e  u n i t .  o (  t h e  N a t l o n . l  
' . r k  S Y l t e m .  

T h e  f in a l  . t a t  •• e n t  .h o u l d • • • • • •  a t l e a . t  i n  a & e n � r . l  m a nn . r .  
t he p robab l e  i m p a c t i o n  w. t J r  . u p p l y  a n d  ' a n l t 8 t t o n  . y . t  • • • • 
and t b u .  00 B r ou n dv. t e r f •• o u r e e l , r e . u l t i n g  f r o m  t h e  a n t t c i 
p a t e d  i n c r • • • •  i n  t ou r i a a .  

w. ho p .  t h  • • •  c omme D t . v i I I  b .  h e l p f u l  t o  y o u  i .  t h e  
p r . p a r . t ioD o f  • f i a a l  . t . t emen t . 1: c e r ei, ' 

L a r'::h .1§ e r a  -;;0 
.. "", a .. lw", S EC R ET ARY 

.. �.,,�\ \t��;�, . �" ,  
Cnited States Department of the Interior 

OFFICE OF THE �ECRETAR.Y 
W�SHISGros. D C  20240 

-tR 7 8 / 2 6 1  

M r .  W .  H .  ' � n n l n � t o n . � t r . e t o r 
O f f i c e  of � E P A  C o o r d i n a t i o n  
D . p a r t me n t  o f  [ n e r lY 
� • •  h i n � t �n , D. C .  2 0 5 4 5  

D . a r  M r .  F . n n t n � t o n :  

MAY 1 9 197& 

I t  h a .  coat t o  c u r  a t t en t i on t h a t  we h avp _ u r r l r M � n t a r y  
comme n t .  t o  t h� . e  r r � Y l d e J  I n  o u r  l e t t e r  � f  H a y  � .  l q i � .  � n  
t h e v l n d  t u rb t n .  , e n . r a t o r  . y . t �. ,  ! l � e k  I _ l a n d . W . � h t n � t cn 
C o un t y .  k h � d .  I . l an d . T h .  r � l l o v l n ,  e �m�� n t  • •  h � u l d  . l , � 
b e e o n . t d . r . d  In t h e  f l n . l  a t a t  ••• n t . 

J mr a c t _ .��nAf'g� �.r_ •. �_� 
T h e  d r a f t  . t . t .ment  d o  • •  n o t  in d l c . t .  vh � t h e r  a r . � . n t  . c t � n t l f i �  
C l � l d  a t u d y v a ,  c o n J u ( c . d  � f  t he . n d . n , . r � d  B 1 � r k  T " I A n d  = � A d � v  
vo l . a t  t h e  I t t t  t r  d . t � r m t n .  t h � i mp a c t  e f  t h � p r t\ r � � . J  r r � j � c t  

�n t h 11 . p r e l e . .  � .  r � � o m m e n d  t h a t  t h p  � � r a t t . � n t  � f  E n � r � ,  

un d � r t a ke • •  o r .  c � m r t e h . n a l v  • •  K a % i n a t l � n  � f  t h p B l � ( k  t l l a n d  
m� . d �w v o l e  r � r u l . t l o n  I n  t h e  p r� j . � t  a r e a  a n d  � t tl � r  � n J � n � e r . J  
. n d  t h r  • • t . n . d  . p . r l e  • •  a d l � � u � � . d  I n  t h e  d r a f t  � t a t � c . n t . 
C o n . u l t a t t � n  w i t h  t h f'  F t a h a n d  � 1 1 d l i f e  S r r v t r �  u n J � r  � � � t l � n  
o f  t h f'  [ n d a n � . r . d  S r . ' l � a  Ac t . h � u l d  . l . e � �  t n 1 t 1 a t � J .  

I m'p.�_C' !.� .��-e_.t.rA.! 
T h t .  l e c t t on o (  t h e d r a f t  I t a t � m e n t  d l . � u � a . a  . t u� i � a  � . t n l  
e . r r t � d  o u t  b y  a a t t . 1 1 .  M •• e r S . l  I n . t i t u t .  t �  . � � � . �  � t r d  
r . A c t t o n .  t o  t h r row e r  a n d  t u r � t n �  b l a d e , . � �  r . � � � m . n J  t h a t  
� h p  D e p a r t m e n t  o f  [ n e r � Y  f u n d  m o n l t � r i n �  K t u d l . �  � f  h i t d r � ft � 
t t o n s  a n d  c o l l t . t o n .  w t t h t h e  t ow e r  a f t . r I t  1 �  o r . r a t t �n . l .  
�f' b . l t e ve t h a t  t h e r • •  u l t .  C r om t h  • •  p � � n l � �r l n �  . t \I J t � � c 0 \l l d  
p r o v i d e  � a l u 3 b l e  t n f o r m3 t t o n  t h a t  c ou l d  � �  � r r l l p d  I n  t h �  d r � l � n  
a n d  o p e r a t t o n  o f  r u t u r e  p r o j � c t .  o f  t h l �  n A t u r e .  

We h o p e t h • •  e commen t .  v i I I  � e  h e l p f u l t �  y � u  I n  t h p  r r � r d t a t i � n  
o f  t he f t n a l  I t a t . m e n t .  � < er.� _ 

L�'1f..[ . � ... , ,, '>." . ,  

.. ""�, 'nUt_ S ECRETARY 

J 
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It.:: td\ STAT! or RHOD[ ISI"�1' A�1l rRlWlDl�n rLA�lATI,l", 

���/, � 
I'l lll l{ I m tnl � t "\" lI" 'll" 
h\' \ h.l"t:" �lrt" '1 
Ph" IJI'''l t' R I ('I��\\ 

Mr . W . H .  P�nn in9 ton , D i rector 
O f f i c@ o f  NtPA Coord i n a t i o n  
D€par tme n t  o f  Energy 
W3 1 h i ng ton , DC 2 0 S 4 S  

Dear Mr . ren n i nq t o n .  

Ma)' 2,  1 9 7 8  

T h o  D i v i . ion of Publ ic Ut i l i t i e . ,  a. a �o- .pon lor ot the 
wind turbinr generator expe r j ment , has g i ve n  ser ious con s i dera
t ion to t he .impact o f  t h i .  proj ec t .  I a m  co� v i n ced t ha t  the 
d � v � l opme n t  o f  dome. t i c ,  envi ronmenta l l y-.ound e ne r qy loureal 
such a l w i nd i s  i n  th� be l t  i n terest o t  the n a t i o n .  The S t a t� of 
Rhode I s l a nd is p l e a sed to sponsor B lock I s land a� a s i te for 
test in9 the t,ASA Mod-OA windmi 1 1 .  

The lon g t � r m  bpn" f i t  t o  the n a t i on ' ,  ene r gy �o l i cr maker. i l  
ennanced by t h e  lrnrn�d i a t e  b"ne f i t  t o  th" people o f  Block I s land . 
Pr�scn t l y  they f�ce Bome of the h i q h £ s t  e l ec tr i c i t y  cos t s  in the 
nat i o n .  

S t u d y  of t h e  C r a f t  £ I S  prepared b y  t h e  n�p� r tment o f  £ner qy 
shows t h a t  there arc lew probl er:ls a s Soc i a L1!d wi th w i ndpowe r .  Ont! 
of the b l e s s i ng s  of w i ndpow"r i s  i t s  l ack �f a ch�n i c a l  impac t .  
I a m  s a t i s f i ed that DOE has made a thorough inve � t i g a t ion o f  th" 
impact on the loca l envi ronment .  

Th. ma jor e f f ec t ,  t e l e v i . ion i n t � r f e r enC'e , i .  R I �n ! f ! ca n t  
enough to wa r r an t  t h e  r�.ponle DO £  h a s  de sc r i bed i n  l h e  impac t 
a t a le-rllcn t ,  thr .a. n s t o1l 1 1 a t ion of lSI cOl'!'Ifnuo"'dty a n tenn41 l c- l e v i a 1on 
Bys tem (CATV ) . Tho impor t a nce of t h i s  commun icat ion l i nk w i t h  
t h e  m a i n l and i s  pa r t i c u l a r l y  g re a t  i n  a sma l l  i so l ated commun i ty 
l ik e  New Shoreham. 

A f " w de t c i l s  about the descr i p t i on o f  the c�bl" system 
proposed i n  the Dr a f t  E�S do prompt some comme n t r howQve t . 
F i r s t , a f t e r  f u r t h e r  con s i d e ra t io n ,  the Town ot New Shoreham now 
pro f r r s  thb f i r" s t a t i on to the sewaye p l a n t  as 4 s i te for the 
CATV towe r .  Thc D i v i . i on und e r s t a n d s  that t h i s  . i t e h a s  been 
approved by t he New Shoreham p l a n n i ng board and the t i re ch�e f .  

Mr . W . H .  r@n n i n Q ton 
M�y 2 ,  1 9 7 8  

. 

P�qf' '1'/0 

�pcondl y ,  thf' E I �  rcpo r t .  that f ou r t�. n chann� l e  a r �  pr�.r n l l y  

r .. c .. iv�j O\'er t h r  a i r  b)' Block l e land r .... i d"nt • •  A aur vc)' c" thluC'l�" 

by t hr II l t:'ek l , l a nd row"r Compan)' ,hOWl that eo,"" add i t I o n a l  

�hanne l a  a r &  rl'�P l v�J �y P l ock 1 , l anJ r p 8 1drnt A ,  T h r  p r t:'po.�d 
.r�t ern de scr l bcd on pp , I I S- 1 1 6 would o f f e r  o n l y  8 rhannr l s  w i l h  

a n  u l t lma t � 1 2  channel cap�e i t r ,  

Grantcd , not a l l  1 4  rhann .. l a  ft r e  reC'r l vC!'d b)' ('\'cr )'onr ltI th" 

C'ommun i ty , S t i l l  tnra .. hous�ho l d .  wou l d  b" dep r i ved of Rom< o f  

t h(' v"' r l � t �· t ho ,),  nuw �n1 o,,' . 1 r f' cot'l\'TIcnd t h a t . C" " t- h' s r s t em w i. t h 

g r r a t e r  bui l t - i n  capac l t )' be C'(' n n r uett'd tt:' 4 1 1 0w f o r  t h u  I ,\ctof . 

S imp l e  �xran . i on of t h �  C'a� l ('  ty eystrm to �rovlde at I r � s t 1 4  

channe l s  w 1 1 1  W M u r f i C l e n t  t o  C'u r r e c l  t h i s  o\'",· r 8 1 � h t .  

Ag a in ,  I w I s h  t o  e x p r e , s  my suppo r t  for � l oC'k l e l a nd • •  4 
teat a i t u  in thc Drp a r t m" n t  of £ne r qy ' ,  W I nd PC''''"' cxpe r i rncn t .  

The h 4 r �� 8 s i n 9  o f  t h i s  lO�4 1 n A l u r a l  rcaourCCI 1 _  a n  � x � 1 t lnq 
pro'ppet . 

S i nC'e r e l �· .  

f4..��J-().,� 
!dward r. !lurke 
Admi n i s t r a tor 

£r B/nb 
c c :  J o hn  O ' Br i e n ,  S t a tewi de p l an n i ng Program . ' 

L..:...... .... .:. ........ .... � ...... __ �_,. �:. _., , .. ..... _�. �., __ . " ..... _ ......... ___ ,_ ... '_". " . ......... .. '��' ' .. ", _ .... ___ _ . .........;_ ... ... _ h......: ___ .. ' ... .... '.h ____ � ..... � ___ ""....;..".�,� __ '!J;.��i�1:l:lj " ":4.  ..!o.� . ...... J.... . .... .  ". ' L,, ! 1 '*"*' ............ "'oI_;Jo..: ���" .. -��· .... ;+iin** j.a,ij 
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' IE:'  :0 ' � ITAn Of RHOOt IILAND AND '10\11)( '1<. 1  PL ... NUTkl'l' 

� 
oPr>- cI Adminlttrllion 
S T A ":WlDE 1'lANJI.'!NG PROGRAM 
� MPirow 5trftI r,,,,,dm<r. Rhod. lsLondolW? 

Mr .  W . B .  Pennln,ton, Dlractor 
Offlca of NEPA Coordination 
Depart-.nt of Enarqy 
Walhln9ton, D . C .  2054S 

Dear Mr. Pannln9ton . 

May I, 1971 

Thll II to Infora you that tha Tachnlcal Co.aitt .. 
of the S t ata P l annln, Counci l  hal reviewed tha Draft 
Environmental Impact Statement on a Wind Turbine Genarator 
SYlte •• B lock Il iand. Rhode I_ land In accordance with OKB 
Circular A�' S .  Part I I .  

After ha.ln9 reviewed the document and conlldered the 
eo_ntl received the Co_l tte_ IIOved to tran.,.j,t the co_nt. 
of the R. I .  Pub l i c  Ut l 1 l tl.1 Co�I •• lon . R . I .  Department of 
Tran.portatlon�Dlvlllon of Ai rport. and the R . I .  A •• torlca1 
Preaervatlon Co�I .llon . 

Thank you !or the opportunity to coament .  

OW/JOB/ .. , 
Inclo.ur.. , 

;/J-::WNt-�. varln 
Chl.f 

jt" . ; 3 :  n ... ll CllfIlHOI'1 l�l"''I1' ... NO 1'IC(l\'II" IIOU rl "' N r "' l ION� 
��r.::::::;t. � 

III� T(lR'CAL rRF!oERVA TI�'� COM!'\II��I\):-': 

(lId s,r.lcC' H\lUM' 
I!<' �n.('1 S" •• I 

r"w,d.n(� R I t'Z""J 
14(\1) Z77.'�7S 

Apr i l  1 2 ,  1 9 1 8  

Mr . Pa n l e 1  W .  Va r i n .  C h l e !  S T A t rw .�r P l a n n l n l  Progr •• 
26S Me l ro s e  S t r e e t  
P ro v i denc e .  R . I .  0 2 9 0 7  

g: [ 1 5 - 7 8 - 0 2  

Dear M r .  \'" r l n :  

Th i s  o f C l c e  h a s  rev i ewed t h e  a�ove - rr Cerenced 
pTo j r c t  fo r a w i nd t u r b i ne gene r a t o r  on P l o c k  I s l and . 
Thr propo srd s i t e  is n ot  w i t h i n  t he Ol d Ha rhor H i s t o r i C  
P i s t r l c t . e n t e re d  o n  t he �a t i o n a l  Reg i , ' e r o f  " i , ' o r i �  
r l ac e s . b u t  v i I I  he v i s i h l e  from t h e  d i s t r i c t .  T�e 
proj e c t  h a s  t he r r fo r e  hern rev i ewed Cor i t s e f f ec t on 
t h e  d i s t r i c t  and upon a rche� l o& i c a l  r r s o u rc e s . 

I t  1 5  our f i nd i ng I h a t  t h e  pr�po , e d  w i nd t u r � l n e  
w i l l  h a . e  no adver. e  e f fec t o n  t he O I J  H J r h n r  H i s t o r i c 
D i s t r i c t  n o r  upon t he a rc he o l o g i c a l  r e , ou r c r .  o C  
R l oc k  rs l and . K e  t h e r e fo r e  have n o  o h J ec t i on s . 

'��� F. r l �  H� r t fe l  e� . 

Pr p u t y  � I a t e  H i " o r i c  
P r r , e r v� t i o n  O f C l c r r  
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I� ; t ;� l': i :d ��D .� ,)  

John O ' Brien 

R. I .  S tatew l de Planning Frogram 

A llen F .  Day 
Chlef, Eng lneerlng Sec t l on 
DOT, 0 1 v l . lon of Al rport. 

t','H P!R7 Z, 1?75 

�I �JI '_1 Review of DrAft E'nyl roMentil lIIl? o t  IIUt.lII.nt 
for W l nd Turbln. G ener ator 5 1 , t em at Bloek l i land ,  RI 

We have reviewed the .ubJect drA�t Env l ronm.n tal 
Impa c t  St, te",.nt .nd f i nd that thare wl11 be no appre 
c l abl. confl l c t w l th . 1 rcraft ope ratl ons at Rloc k T o l And 
Stat. Ai rport . Tna pr oposed W l nd Turb i n e  Gpnerator 
(WTG ) 1. ao 1 1 tuated and or such . hei ght that thore 1 ,  
n o  pen .trat lon o r  1111. � l nAry a i rport .ppro a c h  contro l aur
r ace . . I t  l a  un d e r s t ood th a t  b l �d e  t l p' w i l l  be . t ro�.� 
ror n lgbt obltru c t l on 1 1 ght l ng .  

Or.. te atur . not "'OI,tloned l n  the Y"'pR C t  Stat • ."ent i. a nond l r . c t l onal beac on w h l c b  w l 1 1 be l n s t i l l ed th l • 
• u�."er on a l rport propert1, oper. t lng at a frequenc y of 
1 1 b  KR. . I h.,e been l n tor",ed that thl1 frequenc y ,  . 1 ",
nar to FI1 tran t.ll . . lo"" wll1 not b. atre c ted by the 
WTG . Rowa,.r, for .,.1uet l ol'1 or t h l a  i t elll arid/or other el ec tron l c  al d l ,  .�l . t l ng o r  ruture , I rel, on the eK
per t l t .  or FAA ' .  " plrate re,l ev .  

APDI .. 
OC I Victor O. Ricci Louie W. Cappelli 

(}tSJ//J 
Chler , Engl ne�g Sec t l on 
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:tr • •  : . 11 .  ' .. n n l nqton, I' h ·,,('tor 
Or Ue" of NFrA Coordinat ion 
ll"partlllent of I:nerc;y 
W o ehl nqton, DC 20�4� 
D�ar r� . P�nn l n9tonl 

nay : .  l Q 7 P  

Th" Dlyi .lon o f  Publi� Ut i l i tle., a .  a eo-.pan."r of th" 
... i nd t u rblne q.nera�or expertm.nt , has � Iv�n c�r l ou .  ('on.idera
t lon to th" i .. p.C't of thl . projec t .  I .... cOllvln<' .. .! t hat the 
(:�v.l op:Mnt of dor.-:e. t 1 e ,  env i roM'l.ntally"'aound t';l.rqy IJO.lrCf'tI 
�uch a. wind I. In th. beet lnt .. r�.t of the r.at lon . ThA S t a t e  o! 
P.'O<1. l . l an.! i s  :>1<,ase<1 to .ponsor Block hlanJ a .  a s l to tor 
t<' �t i n9 the :;ASA "od-OA windmi l l  • 

The lonq term bene f i t  to th J n.t lon ' .  en�r�y ro 1 l cy ��kers 1 0  
enhanced by t h  .. �dlat .. be n  .. f i t  t o  the p.ople o r  Block t . l and. 
r r  . ... n t ly they faee .ome of the h I 9h�.t .. lrc t r i C' l t y  ('os t .  In t he 
n ot ion. 

stuay of .he Draft tIS prepared by th" llrpartM .. nr. of tnerqy 
BROW. that there are few proble�� aeacelated ... 1 t� � lndpowe r .  One 
of the bll1 •• inq. of ... Indpover I .  I t .  laek of a (" ,� .  i �e1 I .. paet . 
I AlII •• t h Ued that DOE has M,,"e a thorouq!l Inv .. .  I ' a t  Ion of th .. 
l.r.lpact on tne loea1 .n·,\ro..",.nt. 

The .. a J or e f feet , telev l . lon Interfer.nC',· . I �  . i qn l f leant 
enough to varrant the re.pon.e DOC hal d • •  ('r ll � �  ; n  the iMpact 
stet .. mant , the Inetallat lon of a ('oMmunlty ent .nn� t e l e v l . lon 
'YSleft (CATV) . �e i .. portance of this conmun , eat lon l ink w i th 
the �inland I. part leularly qroat in a emA i l  I .o l a t pd ro�u n i ty 
l i ke lIew Shoreham. 

A few detail • •  bout th .. d •• crlpt lon of tho c"blo .y.tem 
proposed 1n the Dr.ft tIS do prOlllpt .oma cor. .... n t , how.'vor. 
P i t·.t , aft.r further eond.seration, the ';'own of .:0" Shor"ha .. "011 
prefer. the f ire . t e t ion to the .0 .... 9. plant ... a . I t  .. for the CATV towor. Th" Divis ion unde r . t ande that t h i s  s i te has �ern 
approv"d by the �� �horeha" planninq boftrd and the f i re eh le f .  

�:r . li . h .  r"nnlllqto" 
�ay 2 .  l Q 7 8  
rail" �o , 

f "·� ... n,Il)·, th. t I S  r"'J>(>ru that fourt .... n ('h" "" .. lR IIh, p r "'  .... :-t 1 )' r",· .. iv.J o\·"r t!l. a i r  t-y 1I 1 0C'k J .. l.1"d r .. � I J  .. " t a .  J\ .. .. rv,'y ('r."d",:ot." t-y th .. 1\1�::1: h l a,," 1'".. .. r ('oc.pAny .how. t h , t  .. .. ',.,.. .. ,lJ l t ton •• l ('h.lnn-h ar .. r;>" .. lv"d by 1I 10ck h l anJ r .... I.I  .. " t e .  T:H' rr"i'0� .. J .. y . t "  .. (j'·a.: r l bf'Il 0" Pil . 1 1 �- 1 16 "'C1�ld o r r  .. r onll' r. rh.,nnd ll ... I t !l  dn u l t i�t" 11 rhllnn .. l rapIIC' l t y .  

"rant .. d ,  not a l l  1 4  rhllnn .. h IIro r.,,, .. l v  .. J t- y  I'VI'ry"n .. I "  th .. ('o"....,u n l t y .  F ' l l l  th .. ... hou ... h o l .s  . ... ""I . l  lx· .h'1 ' r l v" J  ( If  ."",,' co f  t h  .. va r l  .. ty t h  .. y now " n j oy .  t ,""o"., .. n<1 t n ll t  " ""h i .,  . y  .. t <.,.. ... I th I/r.a t - r  bu i l t - I n  ('''pa''Hy 1.> .. co ••• t . uct .. J to II l h  .... rr>r l !I i D  r ." ' ! ,,r . l a"..p l" ".pAndon of th .. ('abl .. tv aYAt .. m to prod .... at I ..... t 1 4  c;·I a.n..-a. l .  w i l l 11 ,  . u r ! i C'1�nt t o  C'orrrc:-t t tl t .  ("\' .. r � l�ht . 
IIJ .. Ir..  J " t . !1  to " x p r " . �  r-y ''''pport for ,. I "rk 1 8 l nn.1 a . ..  tlt.t Ii '  te 1 :'1  th" Ot·p.lrt�nt or rnl-r q)" ' n "' i ra  .. ' l'o'- � r  ('Xr-r i ,... ... nt . 'il •• h,un".ainq uf t h l .  lor,,! , • .  lI lIr.\! r.·.o·,r .... � I .  lin rx C' l : l n q  pro'p .. C' t  • 

• 

.·F"lI/nb I 

r. l n("�r'!' l y ,  

r.I ... "rd F" .  (II: r k  .. 
AI:r i n i l" t  r a to:  

c c .  ,J('I� cf' Ar1�n , S t tl trwlJe r l l'nn inc:l t l o\.lr.1.!"'\ 
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Mr. �. H. P�n n i nQton, Di rector 
O f f ice of NF.PA C�ordinat ion 
�port�ant of £ner�' 
W. a h l ngton, DC 20�4S 

�a r Mr. Penn in?ton , 

MA�' 1 (. ,  19711 

Th i s  reapond. to your letter o f  24 Mo rch 1978 reque. t ing 
cOl'Vl'''nt. on the �p.rt""'nt o f  En .. rgy ' .  ( 00£) dra ft £nvl ron
�en t a l  Impact S t a t e�ent, Wind Turbine r.ener. tor Syst�, 
B loc� I s l and, �hode I s l and. The . t a tc�ent has been 
r.vlcw .. d by I n t e rC' l ted o f f ice. in NA SA ,  and w. h.,·e no 
commpnt. to o f fer. 

We apprec i a te the opportun i ty to wo r� wi th 00£ on the 
.ubj�ct project and loo� forwa rd to our cont inued coop
e ra t i on In t he important nat ional program 

'
t o  dcv�lop 

a l t e rn a t ive one rgy resou rce • •  

�2dzj(}{� 
Natha n i e l  B. Cohen , Di rector 
M&na9om�nt Support O C f i ce ( r.xt.rn�l �e lat ion . '  

• 

·0 O[ P ,, '.n �·[ � T  Of:" ,..( Al T  ... E Dl'C "- T IO� A �D V. [ L f Aql 
�vl h l C  Mt, A l '  .... \.r a VI( (  

Kr. It. H .  P .. " n J ntotlnO 
Ill,." tor 

( f  "" '  • • • •• r " "  .,. t � ... ·.th 

. ' . """ ' ''' ,.t ,,_"',. II'U) 
" ,  . .... "... .(I • •  ' ) J  I I "  

"-'" :. � .  l " � "  

\)( (  tJ:.,!' ot p.fU'A C\.u.rd I n U  ion 
Orr.",,,"t of f,"CC'r�. 
•. n n 1 ni t o n .  1l.C. 2l'')':'' 

o..ar "tr. P.n n l n.,:ton : 

"" ""'n° ff' .. d,· .... ·d tl1l' d r  .. !t t-n ... : ru'I'IJ'","t .. l 'SI..:tc t ,.t .• t t 'S" n t on t �. !tlnJ 
Tur b i n'\'" (�·Tlt· r ... t \,r  �y .. t ,,� , 1'1�'" t . l  .. nd , lih", .. h· 1 " ; ,t"I� . un too, h.l l t  flf l l,t.· 
Pu�l t ('  Ht-.d U. !"f'rv t (' co .  It" do nt"'t han' A ny  ('o�" ... n t ""  h� c· t t  .. r .  

Tlldnk y�lu ( " r t h  .. " r" Vf C llld t 'l  t o  r,· v a "w t ll ' .  dU"r.lC'n l ,  

5 1 0" .. ,.1" Yt,ut . ,  

/ / - . '1// :./�._ ..-' oI"}_' f-
Itt 1 1 101. M ,  r.It· I.:t .  JI!.D • 

AS51"t .. nt �ur,·t>(ln (;"nf'r.l 
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NAI 'ONAL SCIENCE FOUNOATION 

�� 
.. ;rrst� 1fi:(iC'" 
O U ler O. f'" 

" .. '.' ..... , D"U"O_ flO" ",'.o .. o ... e ... \.. "'''''0'·",' .,e l .. fIIIf" ."0 OCl .... ICI ... cel 

..... II. H.  Penni ngton 
Di rector 
Offl" of HEPA Coord ination 
Oeplrtr.lfnt of [nergy 
Washln9ton, D . C .  t0S45 
Our Mr. Pennington: 

W\r"'''''''''''QfOfirlll 0 C I!,,"'IJ<.'I 

Jun, 5,  , 978 

I a", respond ing to your let�c"  of linch 24, 1978, concernIng the 00£ 
OE I S  on the IIlnd TurbIne Gt"�rltor Systelll , Block Island , Rhod. "hnd, OOEfEIS·OOC6-0. The NSF his r�vl� the drift and hIS on. reservlt l on 
15 fol l ows :  

The sU tement o n  Plge 6 thlt "Th. threat.ned Block Island Vole h u  not 
been observed In the l i te ar.," Is �Ik 15 It IUnd s .  Th. alQpHfylng 
Information on PI'. 58, 60 to the .ffeet thlt thh vole pr,fers belch 
grusfuncut field habitat Is "" 55ur ln9, but sti l I  fa l l s  short of 
prov i d i ng the level of usuran:e "'qulred when de.l ing with I threa tened 
spec In. If the statement could Indicate thlt the zero observl t l ons 
recorded her, result frCllft a spec i fIca l l y  stlted Ind appropr iate Ie.el of 
effort to 10Cite the anilllll at thh s i te ,  It would be subH.nt l . l l y  
stronger In the face o f  any possible chal lenge. If the lev.l of .ffort 
does not Just i fy con fidence, .dd l t lonal field work should be requ ired. 

Subject to this reserv.t Ion the NSF f i nds tha t :  

( a )  t h h  represents a n  adequlte envl rorwnental Impact stuGy; 

(b) the ",lathely IIlnor I"'plcts Ident i f i ed  '''' more thin offset 
by the prospec the envlrorwnental gains;  therefore, 

e c )  the prOject "eons Just i fied so far IS env l r()tlll£"�al conslder.
t Ions are concerned; 

..... II. H.  Pennington z 

(d )  th, ,'tetronlc Intnf,r,"Cf lfelllS • qutltlon for the .pproprl.t, 
r'9uhtory '9,ncy .nd i f  not .ddrtlStd h,r,. 

Slnc.r.'y ,our s ,  

• u. -<  ...... :-4...-r 
De"'lel Hunt 
Deputy ASSi stant Di rector 

for Oper.t ions 
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U�ITED ST4TES E�YIRO�ME�T4L PROTECTlO� 4GE�Cv 
"(GI()trt , 

� ,  "1 .... '0"1 rtOfRAL aUILDtNO. eOSTON . ..... I�.Ct4USITTS021Ol 

A •• t.tant S.erlt.,.,. (or En.r., TlchnololY 
u . s .  D.partwnt of Ener,y 
lI .. h l  •• t an ,  DC 20HS 

Do .. S l r/lIod .. : 

We hay. cOllpht.d our r.vtev of th. Dr.ft EnytrC'nIWntal J.pa�t Statement 
(£IS) (or the propoI.d Wind Turhine r.en.rator Sy.t�1I at Block tllaneS. 
Rhode hland. 

'roil th. Itandpt'tnt of EPA ' .  art •• of J u r j ad t r t tC"ft Ind •• per t t  •• , w 
h�l tey. the projec t ,  II d�.crtbed tn the flS,  v O l  not CIUS� .�v.r. 
tmracts to th� phy . i c a l  envi ron.,n t .  Th.refor�t in ac.cord"nee vith 
our n.t iftn_1 ra t ina .ystf., v� have rat.d th� proj.ct and £IS Lo-I 
hee .nc losed exp1enation ) .  

Thank you (or t h e  oppo r t u n U ,  to rtvteov t h e  [ 1 $ .  We W'uld _;:>;r,.c l l , .  
r.c.ivtnl a C(lPY o f  t h e  Flnll lIS vh.n i t  beeoHIl IV8 U ab l e .  

Stnc.rely, 

t,.VIIlL ..... c �.� 
Wa l la�. E. St ickney, P . E .  
n 1 r e c t o r .  lnvlr�n_nt.l .. Econoatc 
Impact Oftice 

lncloaur. 

!!r..lA':ATJ.or; OF EPA RAW:G 

!n.vJ!..0.!:!!.t'..'C t} .u!'"� 1 2..f• _t!,_e.ls� 

LO -- lack of Objec t i ons 

EPA has no object I ons to the pro�osed .ctl on IS described I n  the dr.ft envl ron
lIIent.1 Il'Ipact Uatrncnt; or sug�ests only !!'I nor changes In the propoStd . c t l o n .  

ER -- [nvl ron"en:. 1 Reservations 

[PA has rnervatl ons concern i n g  the envi ronmental effects of certl i n  "pects of 
the proposed .t t l or.. ErA bel t eves that further study of sU9gested a l terna t i ves 
or IIIOd f f l ca t i cns is reGu l red and has ISked the origi nating federal agency to 
reassess these a s pects .  

EU  -- [nv l ron�enta l ly Unu : i s fa c tor1 

EPA bel t  eves that the proposed act i on i s  unsati sfac tory because of I t s  poten
t 1 a  1 11 h . ,.", t u l  e ffec t on the envl ronnent. ru rther:'\()re , the Agency bel t evtS t�at 
the poten t i a l  safe" ,rds whi c h  r.i ght be utt 1 ; zej ray net adequatel1 protect the 
envi ror.:1ent fro:1 hazards ari s i ng frer thh a c t i on .  The �<;er.cy rec o:-nends that 
. l terna t i ves to the a c t i on be ana11zed further ( j nc l u�i ng the I'ossi b l 1 i t1 of no 
a c t i on at a l l ) .  

Ade,Su.a},LOf the ' mp..as_Ut.!!.e!,.!!!.l 

Category I -- Adequa te 

The dr.ft envi ron"e�ta l I "pe e t s ta tement sets forth the envi ronmental Ir.:;:act of 
the proposed project or 'action as wel l as . l terna tl ves reuonably a v. l 1able to 
the project or a c t i on .  

Ca tegory 2 • •  ' nsuff l c l ent Informl t l on 

EPA bel f tves that the dr.ft envl ronnenUI I!!'pact sta t."ent dotS not cont. l n  
suff i c i ent I nfoma t l on to as a ss fu l l y ,  the envlroncenta l Impa c t  o f  tne proposed 
project or a c t i on .  IIl.'ever, from the l oforma t l or, sutClitted. the f.'}en:y 1:. a �l e 
to make a pr�l t l1'l n a r1 deterrolnHlon of the I mN c t  on the envl ron"'ent. (�A hlS 
requested tha t the or i g i nator provide the I nfom:Hlon that was not I n c l uded I n  
the dra f t  env ironmenta l Impac t st. tement . 

ta tegor1 3 -- I nadequate 

EPA bel t evtS tha t the draft envi ronmental Impact sta ten-ent does not adequa tely 
.ssess the env i ronmental  Impact of the proposed �rcj ec t or .c t l on. or thet the 
stat...,ent I nadequa tely ana lYleS re",onably a va i l at l e  a l ternati ves . The "1ency 
has requested more I nformation arid ana lysh concerning the poten t i a l  env i ron-ental 
hazards and has asted that substant i a l  rev h l o n  �e lIIade to the - i mpact statcnent. 

I f  a draft envl ron.,en tal I"pact s h tenent i s  a s s i g ned a tHegory 3, no r H l n� 
w i l l  be made of tne pr tect or ICtion�  s i nce a bu i s don not 9�nera l l1 t l l S t  on 
which to make su,n a d�,ermtnatlon. 

� 

" j  

� . ' ., 

,-��.�-.... :.... , . .  , ... � .. ", ........ , " ,"-'-�' ,_. _ .. ", ....... _, _ ._ " ��"" "'''''''''¥'''�'� �'�_.''' '''_. r:'''' '' ':'''''' _'''''''''''' .... ..,,;,'''''''''''� �""'_"" ''''''''A''''''''�''''.�� -'''''''''''l..����....:....' .. _·· ........... -..: .. ,..�\U .'_':. ......... ",_" ......... �_:.-.�·olio ......... .. .tIthe' .... ..-* Mhidi4 



L 

REFERENCES AND SELECTED B I BLIOGRAPHY 

� 1 
1 
, 

I I I l 
1 
i 

� 
1 

I ! 

1 ! 
1 

. " ... ... , . . .... . .  �," ."" " " '''� c . .. _ _  ",' ._ .... ,. _� . .. , ... ,c,-., . .-. _ ... _." ••. �.". _"" • •  ,,, ... , ••• ,_. � •• _ .  ,,,-,_,_ .. .. . :4 



1 

1 .  

2 .  

3 .  

4 .  

5 .  

6 .  

7 .  

8 .  

9 .  

REFERENCES AN D  SELECTED B IBLIOGRAPHY 

An thony , H .  E .  F i e l d  Book of American Mammal s . New York : 
G .  P .  Putnam ' s  S ons , 19 2 8 . 

B lan chard , F .  S .  B lock I s l and to Nantucke t .  Princeton , New 
Jersey : D .  Van No strand Co . , Inc . , 19 6 1 .  

B lock I s l and Powe r Co . , Narragansett E l ec t r i c  Company and 
Rhode I s l and Di vi s ion of Pub l i c  Uti li ties . I nsta l la tion 
and Fie l d  Tes ting o f  Large Experimental Wind Turbi ne 
Generato r Sys tem - Proposal , and rel ated correspondence . 
April 19 , 1 9 7 6 .  

Col l i n s , H .  H • •  J r .  Complete Field Guide to Ame ri can Wi ld l i fe ,  
E as t , Centra l ,  & North . New York : Harper and Row 
Pub l i sh ers , 1 9 5 9 . 

E ldri dge , F .  R .  Proceedings o f  the S econd Workshop on Wind 
Energy Conve r s i on Systems , NS F . RA-N 7 5 - 0 50 . McLean , 
Vi rginia :  The Mi tre Corporation ,  19 7 5  • 

• 

Fede ra l Wri te r ' s  P roj ect . Rhode I s land# A Guid � to the Sma l le s t  
S tate . B o s ton : The Ri verside Press , 19 3 7 . 

Fish e r ,  J . , e t  a l e Wi l dl i fe i n  Dange r .  New Yo rk : Th e Viking 
Press , 19 6 9 . 

Gei s s e r ,  R .  F .  and As sociate s ,  1 2 0  Pershing S trl�e t ,  Ea s t  
P rovidence , Rhode I s l and . ( Records o f  soi l b c)ring taken 
at Block I sl and s i te in Augus t  1 9 76 . )  

Gemming , E .  B lock I s l and Summe r .  Rivers ide , Connecticut : The 
Ch atham Pres s , I n c . , 19 7 2 .  

1 0 . Gri f fin , D .  R .  B i rd Migration .  Garden C i ty ,  New York : The 
Natural H i s to ry Press , 1 9 6 4 .  

11 . Leonard , J .  N .  A t l an ti c  Beache s .  New York : T ime-Li fe Books , 
19 7 2 .  

1 2 . Mahan , H .  D .  and G .  J .  Wal lace . An I ntroduction to Ornitho logy . 

1 3 .  

1 4 . 

New York : MacMi l lan Pub li shing Co . ,  I nc . , 1 9 7 5 .  

National Academy o f  Engineering . 
the Energy=Envi ronment Di lemma . 
on Power P l an t  S i ti n g ,  1 9 7 2 .  

Engineering for Reso luti on of 
Wash ington , D . C . : Commi ttee 

Nat ional Ae ronautics and S pace Adminis trati on . Fabri cation and 
As semb ly of the ERDA/NASA l O O - K i lowatt �xpe rimenta l Wind 
Turbine , NASA T e chnical Memorandum X- 3 39 0 .  Washi r.gton , D . C . : 
19 7 6 . 

14 3 



1 5 . Nat ional Ae ron autics and Space Admi nis t ration . Large Experimenta l ' 

Wind Turb i nes - Whe re We Are Now , NASA Tech n i c a l  Memorandum 
X- 7 l 8 9 0 .  Was h i ngton , D . C . : 1 9 7 6 . 

1 6 . National Ae ronautics and Space Admi n i s trat ion . Prediction of 
H a z a rds f rom Wind Power Mach ine B l ade Fragmen ts . 
R .  E .  Rick e r , Southwe s t  Re search Insti tute" S an Anton io , 
Oc tober 1 9 7 6 . 

1 7 . Nat ional S c i ence Foundation . An Evaluat i on o f  the Potential 
Envi ronmental E f fe cts o f  W ind Energy System Deve lopment -
I nte rim Fina l Report , Contract No . AER 7 5 - 0 7 3 7 8 , RANN 
Do cument No . NS F/RA- 7 6 0 l 8 8 ,  ERDA/NSF- 0 7 3 7 8/7 5 / 1 . Columbus 
Oh io : Batte l le ,  Co lumbus Laboratori e s ,  August 1 9 7 6 .  

1 8 .  Na t ional S ci ence Foundation . Legal-I n s t i tutional Impl i ca tions 
o f  W i nd Ene rgy Conversion Sys tems ( WECS ) - Executive S ummary , 
NS F/RA- 7 7 0 2 0 3 .  Wash ington , D . C . : Sep tembe r. 1 9 7 7 .  

1 9 . Na t i ona l S c i ence Foundation . Pub l i c  Reactions to Wind Ene rgy 
Device s .  S urvey Rese arch Laboratory , Uni ver s i ty o f  I l l inoi s , 
March 1 9 7 7 .  

2 0 . N i ering , W .  A .  The Li fe o f  th e Mars h ,  Th e North Ame r i can 
We tlands . New York : McGraw- H il l , 1 9 6 6 . 

2 1 .  Orr , R .  T .  An:�ma ls i n  Migrati on . London : Th e MacMi llan 
Company , 19 7 0 . 

2 2 .  Petting i l l , o .  8 . , J r .  A Gui de to B i rd Finding.  New York : 
Uni vers i ty P re s s , 19 5 1 . 

2 3 .  Putnam , P .  C .  Powe r From th e Wind.  New York : Van Nos trand 
Re i nhold Co . ,  19 4 8 .  

24 . Rhode Is land Dept. o f  Communi ty Affairs . Comprehensive Commu
ni ty Plan - Town o f  New Shoreham , Rhode I s land , Proj ect No . 
R . I . P . - 3 4 . Providence , R .  I . : Plann ing and Deve lopment 

2 5 . 

Di vision , 1 9 7 2 . 

Robb i ns , C .  S .  et a 1 . A Guide to Field Identi f ic at ion-B i rds 
of North Ame rica . New York : Golden Press , 1 9 6 6 .  

2 6 . Thomson, A .  L .  B i rd Migration.  London : H .  F.  and G .  W i th e rby , 
L td . , 1 9 4 9 . 

2 7 .  U . S .  Dept . o f  the Interior . B i rd s  in OUr Live s . Washington , 
D . C . : 1 9 6 6 . 

2 8 . U . S .  Dept . o f  the I n terior . I s lands o f  Ame ri c a .  Wash i n g ton , 
D . C . : Bureau of Outdoor Recre ation , 1 9 7 0 . 

144 

I 
J 1 i ; 

, 

� :; 
_ _  ,� •. _ h''''' ... _ ..... '-.·�� ._,. "'- __ � . .  ,_.�,_. <O._.,:..,..;. ......... �." ... �.:...h.-:.:.�..:.,� ... ( .• ' ..... .,�� .... �'O-; ....... "" ... _ _  "' ....... �._ . , � ,' .... _ ............... __ "._ .... _."""'" ·,I'111··.� ��.h:;.h.. · �·."'_· . •  � . .... .... _"" .. �� .• 4> ._ .... ,. ••• , .....,..j,;,j: .. , -..I"".r �.'" �_.��_>.�,. �# .• :_� .. .lO. , .,;"... .... ... . J 



29 . 

30 . 

. 3 1 .  

3 2 .  

3 3 .  

u . s .  Dept .  o f  the I nterior . The National Regis ter o f  H i s tori c  
P l aces . Was h i ngton , National B arl< Servic e ,  19 7 2  Supplement , 
1 9 7 4 .  

u . s .  Dep t .  o f  the I nterior . Threa tened and Endangered Sae c i es 
i n  the Uni ted S tates . Washington , D . C . : Fish and W i l  life 
Servi ce , 19 7 3 . 

u . S .  Energy . Re search Deve lopmen.t Administration. ' Draft ·Envir
onmental Deve lopment Plan ( EDP) - Wind Energy Convers ion . 
Wash ington , D . C . : O ffice o f  Assi stan t  Admi nis trator for 
Environment and Sa fety and O f fi ce o f  Ass i stant Admi n i s trator 
for Solar ,  Geothermal and Advanced Energy Systems , 1 9 7 7 .  

u . s .  Energy Re search and Development Admini stration . Envi ron
men ta l  I mpact Asses sment - Instal lati on and Field Testing 
o f  Large Experimental Wind Turb i ne Generator System on B lock 
I s land , Rhode I s land .  Washington , D . C . : Divis ion of Solar 
Energy , Wind Systems B ranch , 1 9 7 6 . 

u . s .  Energy Research and Deve lopment Administration . Environ
mental Impact Assessment - Instal lationl Operation and Main
tenance o f  Ins trumented Meteorological Towers at Cand idate 
S i tes for the I n s tal l ation and Field-Testing o f  Experimental 
Wind Turb i ne Generator Systems . Divis ion o f  So l ar Energy , 
June 19 76 . ( Avai l ab le for i nspection at Government Document 
Rooms ) 

3 4 . u . S .  Envi ronmental Protection Agency . Final Envi ronme ntal 
I mpact Statement - Wastewater Co l lection and Tre atment Faci 
l i ties - New Sh oreh am , Rhode I s l and . Bos ton , Mas s . :  New 
Eng land Region I ,  Septembe r  19 7 5 .  

3 5 .  U . S .  Energy Research and Deve lopment Admi n i s tration . " In forma
t ion from ERDA - Two S i te s  and U t i lities Selected for Wi nd 
Turbine Field Tests " ,  No . 7 7- 9 7 .  Washington , D . C . : June 8 ,  
1 9 7 7 .  

3 6 . u . S .  Energy Re se arch and Deve lopment Adminis tration . Request 
for Propos al E ( 4 9- l 8 ) - 2 2 8 3 - Candidate S i tes for I nstal lation 
and Field Testing o f  Large Experi menta l Wind Turb ine Generator 
Sys\�. Wash ington , D . C . : March 19 76 . 

3 7 . u . S .  Energy Res earch and Deve lopment Administration . Solar 
Program Assessment : Envi ronmen tal FActors - Wind Energy 
Conve rs ion , ERDA 7 7- 4 7/6 . Washi ngton , D . C . : Divi s ion o f  
Solar Energy , Envi ronmental and Resource Asse ssmen ts B ranch , 
March 19 7 7 . 

3 8 . U . S .  Energy Re search and Deve lopment Admi n i s trati on . S ummary 
Report - Federal W ind Energy Program , ERDA - 7 7- 3 2 . 
Wash i ngton , D . C . : Divis i on of So lar Energy , Wind Sys tems 
B ranch , January I ,  1 9 7 7 .  

1 
1 
j 
1 J 1 

1 
I 1 
i l" __ . ___ _ ... _ , � _ __ . _ _  .. _ . ,. _ _  �" ___ .. . _ .. .  � .. _. �._��� ... ... . c •• �� ••• �� •. _._ . _  ... _, . .  _ .��._ ••. � .c.J 



�"" '"e"'''''''�' ''''''''''''''''' ''''''''i '''' , .. .. ·"... .... '·0 , . •  ��.�.,.�., •••• ,-"·'·-·· .. '"r"'�·"·-"'."'···, .. ·.,.·.·.· .. -- ·. "",,':""��"" ."",' , ... "'i"";, 
. I 

39 . u . s .  Energy Re search and Deve lopme nt Admi ni s trati on . TV and 
FM I nt erfe rence by Wi ndmi l ls ,  U .  M .  No . 0 1 4 4 3 8 - 1-F, Contract 
No . E ( 1 1- 1 ) - 2 8 4 6 . Ann. Arbor , Mi ch . : Univers i ty of Mich i gan , 
Col l ege o f  Engineering , Feb rua ry 1 9 7 7 .  

40 . u . s .  Geological S urvey . Ground - Wate r Re sources o f  B lock 
I s land , Rh ode I s l and , Geological B u l l etin No . 1 4 . Rh ode 
I s l and Wate r  Resources Coordinating Board , 1 9 6 4 .  

41 . Walker , E .  P . , et a l e 
B a l t imore , Mary l and : 

Mamma l s  of t.h e Wor ld , Vo lume I I .  
The Johns H opk ins Pre s s , 1 9 6 4 .  

146 
.. u.  s. <lOll EIU/WD/T PRINTING OFFICE : 1071 ,,, -124 ._ .i 

. . ••• . �.� � .. ;.f'_' .'.'.""". _ • .  .c,: .. ,--._ ._ ''''oo •• •.•• �, •. ��.-.....,; ..... . _�u:. -� . . �� w..k ;".'"-·�_'::"�i.-I>difll:b-:.�. llLiliu..'.-:""';".t...:,; "':_ •. ���·ao.!.�.ii� .. :'%i';" l_ •.. H. -.::.�:0J4 ,· _ , .· __ . .. ..-+_, _ .. :-:....-__ ... ·.'..L;;..,� ...... , ..;.  ........ � ·" '-.·...i. <."�_ .... '"'".· i . . . ·,:.,;.;.; ,�"> .� . •  � . •  ,'.� ... :.. ...... ��, .'-..,. ; _ �  � __ ��� • q ___ . _� .. �_. � 


