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MAJOR FINDINGS - 
The 

ce rns  i n  

ei: than 1 

0 

EIA M I D - M I D  scenario general ly  re inforces  'exis t ing environmental con- 

the region. This r e s u l t s  i n  p a r t  from the emphasis on .exis t ing rath- 

new energy technologies. 

The widespread public opposition to nuclear power in the re- 

gion is l i k e l y  t o  constrain r ea l i za t i on  of t he  'nuclear goals  

of the scenario (51% of regional capacity by 1990 versus 25% 

nationwide). The need for  federa l  act ion to solve the  radio- 

a c t i v e  waste disposal  problem cannot be overemphasized. 

Half of t h e  coal  conversions in the scenario,  under t he  Energy 

Supply and Environmental Coordination Act, w i l l  be constrained 

by loca l  a i r  qua l i t y  and so l id  waste concerns. 

About a 30% improvement i n  su l fu r  oxides a i r  qua l i ty  is  pro- 

jected f o r  t h e  region based on 'm i s s ions  reductions both 

within the region and i n  upwind s t a t e s .  These reductions a r e  

premised on the  assumptions t h a t  cur ren t  S t a t e  Implementation 

Plans w i l l  be met by 1985 i n  a l l  areas  of the  country and 

t h a t ,  for '  new f a c i l i t i e s ,  the  proposed New Source Performance 

Standards w i l l  be implemented. Nitrogen oxides a i r  qua1 i t y  , 
however, w i l l  not show comparable j.mprnvt=mcnts. 

Maine is the u111y s t a t e  showing a S ign i t i can t  increase in SO2 

concentrat ions,  due pr imari ly  to t h e  1100 MW of coal 'capacity 

shown fo r  Waldo county. Acadia National Park (one of fonr 
. ... 

mandatory Class I .PSD areas  in the  region) is  close enough t o  

t.hl.s pl an t  t o  warrant a dc t s i l cd  anal ysin t~f  I : ! I I ~ ~ ~ . I ~ ~ ~ I I c . Y  w i t h  

Class  I PSD increments fg r  SO2. 

Several important i n s t i t u t i o n a l  i s sues  w i l l  a f f e c t  r e a l i z a t i o n  

of scenario goals ,  including construct ion work in progress,  

c o n f l i c t s  over consumptive water use and the r i pa r i an  water 

r i g h t s  doc t r ine ,  and the  i s sue  of federa l  preemption i n  regu- 

l a t i n g  the t ranspor t  of rad ioac t ive  mater ia ls .  

with the improvement i n  s u l f u r  oxides air- qua l i t y ,  heal th  e f -  

f e c t s  r e l a t ed  to s u l f a t e  exposure a re  a l so  expected to de- 

c rease  by some 40%, although impacts due to  other  po l lu t an t s  



were no t  quan t i f i ed .  Radiation-induced cancers due to nuclear 

power p l a n t  opera t ion  a re  p ro jec ted  to inc rease ,  bu t ,  because 

t h e i r  absolute  l e v e l s  a r e  mall,  they a r e  l i k e l y  to cons t ra in  

t h e  scenar io  on ly  a s  a r e s u l t  of p u b l i c  percept ion of r i s k  

r a t h e r  than ac tua l  r i s k .  

These impacts a r e  discussed f u r t h e r  i n  t h e  s e c t i o n s  t h a t  follow: 

Nuclear: The scenar io  p o s t u l a t e s  f i v e  major new nuclear  f a c i l i t i e s  i n  

t h e  reg ion ,  corresponding to t h e  u t i l i ty -p lanned  Montague 1, Mil ls tone 3 ,  

Pilgr im 1 ,  Seabrook 1,  and NEP 1 u n i t s .  This would r e s u l t  i n  -me 51% of  

e l e c t r i c  energy generated by nuclear  p o w e r  i n  t h e  region by 1990, v e r s u s  25% 

nationwide. Every one of these  f a c i l i t i e s  must be expected to encounter sig- 

n i f i c a n t  l i c e n s i n g  delays  a s  a r e s u l t  of widespread oppos i t ion  p resen t  even 

before  t h e  Three Mile I s l and  accident .  The most t a n g i b l e  i s s u e ,  one se ized 

upon by many p u b l i c  f i g u r e s  and environmental agencies ,  i s  t h e  r a d i o a c t i v e  

waste d i sposa l  problem, which is perceived a s  being a f e d e r a l  r e s p o n s i b i l i t y .  

Already a f lood o f  municipal ordinances preclude shipment of r a d i o a c t i v e  

wastes through t h e  a reas  of t h e i r  jurisdiction--some 50% of  a l l  Vermont towns 

have such regulations--and,  even i f  they do not stand t h e  t e s t  of t h e  f e d e r a l  

preemption d o c t r i n e  i n  nuclear regu la t ion  mat te r s ,  they remain a good indica- 

t o r  of widespread p u b l i c  concern. The urgency of f e d e r a l  ac t ion  to r e s o l v e  

t h e  r a d i o a c t i v e  waste management problem cannot be overemphasized. 

Coal: Only one major new coal p l a n t  is pos tu la ted  by the  scenar io  f o r  - 
t h e  reg ion ,  an 1100 MW p l a n t  i n  Waldo County, ME, corresponding to the  u t i l -  

i ty-planned Sears  Is land u n i t  .* Its loca t ion  happens t o  be c lose  to one of 

four  Mandatory Class  I a r e a s  i n  the  region (Acadia National Park) and our 

a n a l y s i s  i n d i c a t e s  t h a t  t h i s  a rea  may be expected to incur a Class  I PSD SO2 

increment exceedance by 1990. 

The l e v e l  of coal  conversions under t h e  Energy Supply and Environmental 

Coordinat ion Act is a l s o  highly  problematic.  Of t h e  2.49 GW of such conver- 

s ions  pos tu la ted  i n  t h e  scenar io ,  on ly  - 1.11 GW a t  Brayton Point  i n  B r i s t o l  

County, MA, i s  l i k e l y  to occur.  The o t h e r s  a r e  l i k e l y  to be const ra ined on a 

v a r i e t y  o f  grounds, e s p e c i a l l y  those  i n  Middletown and Norwalk Harbor, i n  

sou theas te rn  Connecticut ,  t h a t  a r e  loca ted  i n  TSP non-attainment a r e a s ,  and 

t h e  M t .  Tom f a c i l i t y  . in Hamden County, MA, where land use encroachments dur ing  

t h e  years  t h a t  t h e  plant. has burned oil has foreclosed l i k e l y  solid-waste 

*Although c u r r e n t l y  u t i l i t y  p l a n s  c a l l  f o r  only  a 600 MW coal  p l a n t .  

- v i i  - 



d i s p o s a l  a reas .  Note, however, t h a t  the  p a r t i e s  i n  t h e  Brayton Po in t  

conversion agreement have d i sp layed  considerable  innovation i n  r e s o l v i n g  

t rade-off  i s s u e s :  t h e  p l a n t  w i l l  be allowed to burn coal  without s u l f u r  

c o n t r o l s  i n  exchange f o r  i n s t a l l i n g  new p a r t i c u l a t e  con t ro l  equipment, and t h e  

Massachusetts  Department of mvironmental  Qual i ty  m g i n e e r i n g  has guaranteed 

a t  l e a s t  a 15-year per iod of unchanged emissions requirements.  

A i r  Qual i ty :  S u l f u r  ox ides  a i r  q u a l i t y  i n  dl s t a t e s  of t h e  region ex- 

c e p t  Maine is expected to show considerable  improvement a s  a r e s u l t  of improv- 

ed emissions c o n t r o l s  both  i n  the  reg ion  and in t h e  major i n d u s t r i a l  a reas  

upwind. The regionwide average concentra t ion of s u l f u r  d ioxide  is expected t o  

f a l l  from 5.8 ug/m3 i n  1975 t o  5.3 ug/m3 i n  1990, and t h a t  of suspended 

s u l f a t e  t o  drop from 6.1 ug/m1' . t o  3.7 ug/m3. These improvements are 

p a r t i c u l a r l y  dependent on improved emissions c o n t r o l s  on e x i s t i n g  wal-burning 

f a c i l i t i e s  i n  t h e  Ohio Valley: and TVA a reas  to t h e  west s i n c e  85% of t h e  1990 

s u l f a t e  concen t ra t ion  in t h e  region is due to emissions from upwind regions .  

The i n c r e a s e  i n  SO2 l e v e l s  i n  Maine is  a t t r i b u t a b l e  i n  l a r g e  p a r t  to t h e  

emiss ions  from t h e  coal  u n i t s  pos tu la ted  f o r  Waldo County, t h e  c u r r e n t  SO2 

emiss ions  i n t e r s t a t e  being very low. 

It should be noted,  however, t h a t  emissions of n i t rogen  oxides  are not  

l i k e l y  to be a s  wel l  c o n t r o l l e d  a s  those  o f  s u l f u r  oxides ,  and thus  t h e  impact 

o f  t h e s e  s p e c i e s  and of photochemical ox idan t s  may, a c t u a l l y  w r s e n  .for. hnth 

1985 and 1990 depending on t h e  e f f i c a c y  of t h e  EPA control s t r a t e g i e s .  In 

l i g h t  of much of t h e  southern p a r t  of t h e  regi0.n being in  non-attainment f o r  

t h e s e  p o l l u t a n t s ,  t h e s e  r e p r e s e n t  important concerns even i f  t h e  p o s t u l a t e d  

s u l f u r  ox ides  emissions a r e  achieved. 

Water Qua l i ty  and A v a i l a b i l i t y :  No major water- re la ted i s s u e  should 

s i g n i f i c a n t l y  cons t ra in  the  technology m i x  pos tu la ted  in the  scenar io .  Most 

o f  t h e  water problems (e.g., r e l e a s e  of PCBs f r m  harbor dredging o p e r a t i o n s  

need to support  OCS development a c t i v i t y ;  concen t ra t ion  e f f e c t s  i n  cool ing 

tower blowdown a t  t h e  Montague p l a n t ) ,  a r e  h ighly  l o c a l  in scope and should be 

amenable to s i t e - s p e c i f i c  s o l u t i o n s  and safeguards .  Thermal d ischarge i s s u e s ,  

e s p e c i a l l y  i n  r e l a t i o n  to s e c t i o n  316 of t h e  Water Po l lu t ion  Control  Act, may, 

however, be r a i s e d  a t  most new p l a n t s .  The most s e r i o u s  water problems are 

l i k e l y  t o  be i n s t i t u t i o n a l ,  r e l a t e d  p r i m a r i l y  to t h e  emerging c o n f l i c t  between 

i n c r e a s i n g  l e v e l s  of consumptive use and the  r i p a r i a n  r i g h t s  doc t r ine .  The 

combination of planned d i v e r s i o n s  of Connecticut  River water in Massachusetts  

- v i i i  - 



t o . s u p p l y  Boston's dr inking water. need and the  consumptive use a t  the  Montague 

p l a n t s  in Franklin County, Massachusetts, i s  l i k e l y  to rek ind le  Connect icut ' s  

r i p a r i a n  r i g h t s  concerns t h a t  reached the  Supreme Court i n  . t h e .  1930 's .* 

Socioeconomic Impacts 

The proximity. of pos tu la ted  u t i l i t y  cons t ruc t ion  p r o j e c t s  to  t h e  major 

metropol i tan  a rea  and t h e  h i s t o r i c a l  wi l l ingness  of New England cons t ruc t ion  

l a b o r e r s  to commute long d i s tances  r e s u l t s  i n  very few cons t ruc t ion  and opera- 

t i o n  phase personnel r e l o c a t i o n s :  £ran a high of 300 and 100 workers, respec- 

t i v e l y ,  f o r  S e a r s  I s l and  in Waldo County, ME, to 75 and 30, r e s p e c t i v e l y ,  f o r  

Mil ls tone 3 i n  southern Connecticut. These l e v e l s  a r e  genera l ly  well  wi th in  

t h e  i n f r a s t r u c t u r e  capac i ty  of t h e  a f f e c t e d  count ies .  Because in New mgland 

t h e  p roper ty  t a x  revenues on u t i l i t y  p l a n t s  accrue to t h e  town l e v e l  of gov- 

ernment, however, t h e  b e n e f i t s  of t h e  considerable  t a x  revenues involved w i l l  

accrue t o  only a small percentage of those  who may f e e l  they bear  t h e  environ- 

mental impact of t h e  p l a n t ' s  operat ion.  

I n s t i t u t i o n a l  Issues:  The unique powers of town governme~?t in t h e  region 

and the  s t rong  t r a d i t i o n s ,  of publ ic  involvement make energy f a c i l i t y  proposals  

of a l l  kinds s u b j e c t  t o  extremely parochia l  p ressures  t h a t  a r e  d i f f i c u l t  t o  

balance aga ins t  s t a t e ,  r eg iona l ,  and w e n  f e d e r a l  p r i o r i t i e s .  Proposals,  f o r  

r e f i n e r i e s  a r e  much more l i k e l y  t o  be defeated by town l e v e l  vo tes  on zoning 

ordinance var iances  than by an a n a l y s i s  of c o s t s  and b e n e f i t s  t o  the  region 

a s  a whole by a s t a t e  agency. The p r o l i f e r a t i o n  of ordinances r e g u l a t i n g  

r a d i o a c t i v e  m a t e r i a l s  t r a n s p o r t ,  i n  the  face  of c l e a r  l e g a l  precedents t h a t  

g ive  t h e  f e d e r a l  government preemptive powers over nuclear  m a t e r i a l s  regula- 

t i o n ,  s i m i l a r l y  miror l o c a l  a t t i t u d e s  and concerns. Indeed, t h e  d i f f i c u l t i e s  

of s i t i n g  have r e s u l t e d  i n  t h e  s i t u a t i o n  t h a t  Publ ic  Service  Company of 

New Hampshire, i n  f i n a n c i a l  t r o u b l e  over Seabrook but now with an approved 

s i t e ,  has had n o  d i f f i c u l t y  in f ind ing  buyers f o r  t h e  bulk of i ts  i n t e r e s t  i n  

t h e  p lan t - - th i s  d e s p i t e  the  cont inuing problems w e r  f inancing and the  Con- 

s t r u c t i o n  Work i n  Progress i s sues .  It must be expected, t h e r e f o r e ,  t h a t  fed- 

eral .  energy o b j e c t i v e s  f o r  the  reqion,  however well- intentioned in terms of 

a l t e r n a t i v e s  t h a t  w i l l  l e s sen  t h e  reg ion ' s  dependence on imported o i l ,  w i l l  

cont inue to be complicated by conf l i c t i n g  regional  i n t e r e s t s .  

*The Ripar ian d o c t r i n e  is based on the  concept t h a t  water cannot be taken 
from a r i p a r i a n  owner-without compensation., r i p a r i a n  ownership being a package 
of r i g h t s  accruing to an owner of r e a l  proper ty  ad jacen t  to a r i v e r  o r  stream. 



Health and Safety: Regarding several  i s sues  there  is considerable diver- 

gence between the  current  publ ic  perception of t h e i r  importance and the  com- 

puted l e v e l s  of impact of the  scenario a s  derived in t h i s  analysis .  For exam- 

p l e ,  t he re  is  widespread concern over t h e  e f f e c t s  of low-level rad ia t ion  a t  

nuclear  power p l an t s  in the region, ye t  our ana lys i s  ind ica tes  t h a t  the ex- 

pected t o t a l  .number of cancers due to rad ia t ion  £ran nuclear power p lan t  oper- 

a t i o n  in the  region, including not only occupational ,and general publ ic  a- , 

posure,  bu t  a lso t he  annualized e f f e c t  of ca tas t rophic  accidents,  w i l l  in- 

- crease from 1 per  year in 19'15 t o  only 2 . 5  per  year by 1990. 

The hea l th  e f f e c t s  of f o s s i l  f ue l  combustion in t e rns  of excess mortali ty.  

due to population exposure to s u l f a t e s  a r e  projected to decl ine p a r a l l e l  -to 
., . 

o v e r a l l  reqional  decreases in ambient SOg concentrations. Thus antiqagated 

deaths  r e l a t ed  to s u l f a t e  exposure w i l l  decrease from a range of up to 5% of 

a l l  deaths  i n  1975 (5900 deaths)  to up t o  3% of a l l  deaths i n  1990' (4000 

dea ths ) .  Since these e f f e c t s  a r e  postulated to be chronic, the  improvements 

may not ac tua l ly  be rea l ized  u n t i l  some fu ture  year.  

It should a l so  be recognized t h a t  the-  ca lcu la t ions  fo r  bccess mor ta l i ty  . 
involve l a rge  unce r t a in t i e s ,  including whether o r  not the  s u l f u r  oxides are  

a c t u a l l y  t h e  damaging agent,  whether the  damage is l i n e a r  o r  whether a 

"no-effect" threshold e x i s t s ,  whether present-day or  h i s t o r i c a l  concentration 

l e v e l s  a r e  .the most important, and whether smoking habi t s  o r  occupational 

exposures play an important ro le .  



I. INTRODUCTION 

1.1 R I I A  S tudy D e s c r i p t i o n  

T h i s  s tudy ,  t h e  Regional  I s s u e  I d e n t i f i c a t i o n  and Assessment (RI IA) ,  is 

an e v a l u a t i o n  o f  t h e  r e g i o n a l  envi ronmenta l  impacts  o f  f u t u r e  energy  d e v e l o p  

ment. The s t u d y  w a s  produced f o r  t h e  O f f i c e  o f  t h e  ~ s s i s t a n t  S e c r e t a r y  f o r  

Environment, Department o f  Energy. The impacts  d e s c r i b e d  f o r  1985 and 1990 

a r e  based  on a n a t i o n a l  energy p r o j e c t i o n  ( s c e n a r i o )  which assumes medium en- 

e rgy  demand and f u e l  supp ly  th rough  1990 b u t  does  n o t  i n c o r p o r a t e  t h e  p o l i c i e s  

o f  t h e  Na t iona l  Energy A c t  (NEA). T h i s  s c e n a r i o ,  r e f e r r e d  to a s  t h e  P ro jec -  

t i o n  S e r i e s  C o r  t h e  WNDLONG MID-MID s c e n a r i o ,  is one o f  six p o s s i b l e  energy 

f u t u r e s  developed by t h e  Energy Informat ion  Admin i s t r a t ion  (EIA) o f  t h e  De- 

par tment  o f  Energy f o r  t h e  Department 's  1977 Annual Report t o  Congress. It 

was chosen a s  r e p r e s e n t a t i v e  o f  t h e  o f f i c i a l  DOE n a t i o n a l  energy  p r o j e c t i o n s  

when t h i s  p r o j e c t  was i n i t i a t e d ,  p r i o r  t o  t h e  passage o f  t h e  Na t iona l  Energy 

Act. S ince  t h e  R I I A  program is p a r t  o f  an ongoing review o f  t h e  r e g i o n a l  im- 

p a c t  o f  energy  p o l i c i e s ,  t h e  n e x t  phase w i l l  examine t h e  N a t i o n a l  Energy A c t  

( N E A )  and i n i t i a t i v e s  sugges t ed  by t h e  P r e s i d e n t ' s  second N a t i o n a l  Energy 

Plan.  However, s i n c e  c o a l  u t i l i z a t i o n  i n c r e a s e s  under t h e  NEA, i n  g e n e r a l ,  

impac t s  i d e n t i f i e d  i n  t h e  TRENDLONG S e r i e s  C Scena r io  should  p rov ide  a f r a m e  

work f o r  t h e  d i s c u s s i o n  o f  impacts  by NEA. 

The envi ronmenta l  impacts  d i s c u s s e d  in t h i s  volume a r e  f o r  Fede ra l  Region 

I (Maine, Vermont, New Hampshire, Massachuse t t s ,  Rhode I s l a n d ,  and Connecti- 

c u t ) .  However, t h e r e  a r e  n i n e  companion volumes, one f o r  each  o f  t h e  o t h e r  

Fede ra l  Regions in t h e  Nat ion  (shown i n  F igu re  1 ) .  This  s e t  o f  s t u d i e s  r ep re -  

s e n t s  a  comprehensive c o n s i s t e n t  p o r t r a y a l  of  t h e  r e g i o n a l  envi ronmenta l  im-  

p a c t s  and i m p l i c a t i o n s  o f  f u t u r e  n a t i o n a l  energy  development.' 

1.2 R I I A  Methodology and Assumptions 

1.2 .1  O v e r a l l  Program Methodology: I n  deve lop ing  t h e  n a t i o n a l  energy  

s c e n a r i o s ,  t h e  Energy In fo rma t ion  Admin i s t r a t ion  ba l ances  p r o j e c t i o n s  o f  sup- 

p l y  and demand a t  t h e  f e d e r a l  r e q i o n  l e v e l .  The R I I A  s t u d i e s  used t h e  

l ~ h e  t h r e e  volumes t h e  Nor theas t  are augmented s e r i e s  o f  RIIA i s s u e s  
p a p e r s  c o n t a i n i n g  d e t a i l e d  t e c h n i c a l  material and s u p p o r t i n g  a n a l y s e s ;  t h e s e  
a r e  r e f e r r e d  t o  below, where r e l e v a n t .  
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pred ic ted  f u e l  mixes by Federal regions  derived from the  TRENDLONG S e r i e s  C 

Scenar io  a s  a s t a r t i n g  po in t  f o r  i t s  analyses.  County l e v e l  p a t t e r n s  f o r  

u t i l i t y ,  i n d u s t r y  and mining a c t i v i t i e s  f o r  1985 and 1990  were then developed 

from t h e s e  Federal  region t o t a l s .  Thus, t h e  u t i l i t y  s i t i n g  p a t t e r n s  may show 

d e v i a t i o n s  from cur ren t  u t i l i t y  p lans .  Energy sources  addressed were coa l ,  

nuc lea r ,  o i l ,  o i l  s h a l e ,  gas ,  geothermal, h y d r o e l e c t r i c  and s o l a r .  

S ix  na t iona l  l a b o r a t o r i e s ,  Argonne (ANL), Brookhaven (BNL), Lawrence 

Berkeley (LBL) , Los Alamos (LASL) , and Oak Ridge (ORNL) , and P a c i f i c  Northwest 

(PNL), assumed var ious  lead assignments i n  analyzing the  impact of these  coun- 

t y  l e v e l  p a t t e r n s  on t h e  a i r ,  water,  and land resources  of t h e  country and on 

t h e  socioeconomic, h e a l t h ,  and s a f e t y  a s p e c t s  of its welfare.  When these  

t a s k s  were complete, each l abora to ry  focused on an assessment of t h e  products  

of a l l  t h e  lead l abora to ry  analyses  from the  p a r t i c u l a r  pe rspec t ive  of t h e  

s t a t e s  and regions  f o r  which they were respons ib le .  

1.2.2 Assumptions: Many of t h e  i s s u e s  i d e n t i f i e d  i n  t h i s .  r e p o r t  are 

premised on c l e a r l y  i d e n t i f i a b l e  assumptions, v a r i a t i o n s  of which would s ig -  

n i f i c a n t l y  change the  impact and loca t ion  of t h e  s p e c i f i c  i s s u e s  assoc ia ted  

with t h e  MID-MID scenar io .  C lea r ly  t h e  most important assumption f o r  t h e  re-  

gion is  the  e l e c t r i c  s e c t o r  generat ion mix ( a s  determined by the  MEFS* m d e l ) ,  

and t h e  subsequent a l l o c a t i o n  of t h i s  capac i ty  a t  t h e  county l e v e l .  In t h e  

i n d u s t r i a l  s e c t o r ,  an important assumption is t h a t  the  s p a t i a l  p a t t e r n  of f u e l  

use  wi thin  each BEA area** remains unchanged i n  t h e  f u t u r e ,  al though i n f e r -  

r eg iona l  s h i f t s  of economic a c t i v i t y  a r e  considered i n  the  scenar io  spec i f i ca -  

t i o n .  

In terms of t h e  i d e n t i f i c a t i o n  of environmental i s s u e s ,  t h e  c r i t i c a l  as- . 

sumptions a re  those  r e l a t i n g ' t o  environmental r egu la t ion ,  i n  p a r t i c u l a r  to i m -  

plementation of the  provis ions  of t h e  Clean Air Act and i ts  amendments and of 

t h e  Water Po l lu t ion  Control  Act. For example, it is assumed t h a t  by 1 9 8 5  

*Mid.term Energy Forecast ing System (MEFS) is  t h e  model c u r r e n t l y  i n  use by EIA 
f o r  p r o j e c t i o n s  through 1990. This model was previously  known a s  PIES (Pro- 
j e c t  Independence Energy System). 
**Bureau of Economic Analysis Areas, see  Figures 3,4 and 5 .  



' a l l  a i r  emissions from e x i s t i n g  f a c i l i t i e s  w i l l  meet cur ren t  SIP require- 

ments,*** and a l l  thermal e l e c t r i c  generating p l an t s  located in freshwater 

basins  w i l l  be required to have evaporative cooling towers. Foss i l  plant  ad- ,  

d i t i o n s  beyond 1982 a re  a l so  assumed t o  be subject  t o  t he  current  EPA New 

.Source Performance Standards (NSPS ) proposals ( e .g., requir ing f lue  gas de- 

s u l f u r i z a t i o n  ( F a )  systems on coal p l an t s ) .  "Table 1 summarizes the s p e c i f i c  

assumptions fo r  the  cont ro l  technologies considered in the analysis .  

1.2.3 C r i t e r i a  f o r  Ranking Impacts: This discussion of t he  region and 

of each s t a t e  within the region iricludes a summary matrix displayins the se- 

v e r i t y  of  spec i f i c  environmental, hea l th ,  soc i a l ,  and economic impacts o t  en- 

ergy use and energy technologies imposed by the  scenario. The sever i ty  i s  

r a t e d  a s  high, medium o r  low according t o  t he  c r i t e r i a  described ia Table 2. 

***As of summer 1978; the  assumptions do not r e f l e c t  changes contemplated i n  
the  more recent  1979 SIP rev is ions  submitted to EPA under the provisions of 
t h e  1977 Clean A i r  Act amendments. 



TABLE 1 

CONTROL TECHNOLOGY ASSUMPTIONS 

ABBREVLPITIONS: B A C l f A  
8 t h  
B P C l  
B T U  
FGO 
fPC 
M F  B l  
MGO 
MW 
N I P S  
S I R  

A I R  

L V A T E P  
( 1 U A L I T f  

' U A T E P  
A V A I L L -  
glllTI 

BEST A V A I L A B L E  CONTROL TECHNOLOGV ECONOMICALLY ACHIEVABLE 
BUREAU OF ECONOMIC A C l l V I T V  AREA 
BEST PRACTlCABLE CONTROL TECHNOLOGV 
BRITISH THERMAL UNIT 
FLUE GAS O E S U L F U R l Z A l l O N  
FEOERAL POWERCOMMISSION 
MAJOR FUEL BURNING I N S l A L L A l l O N S  
M I L L I O N  GALLONSPER OAV 
MEGAWATTS. 
NEWSOURCEPERFORMANCE STANOAROS 
STATE lMPLEMENTATlON PLANS 

U T I L I T Y  

EMISSIOMS ANO L O C A L  AIR ~ ~ ~ 1 1 1 ~ .  

c* 
, 

EXISTING P L A N l t  - U N C O N l R O L L E O  EMlSSlONSBASEO O N  FPC 
COAL CWARACTE'1ISTICSFORdW. HEAT PNOSULFUR119161 . PLANTSWITH S i l R l U P  O A l E S P R l O R  1 0  19&3 - SlPSOR NSsS 
R E O U I R t M E N T 6  
PLANTS w l i n  S ? L R T U P O A T E S  A F T E R  IOU - BACT. 8% ANO 9 m  
CONTROL OR R I l l O V A l  OF SO2 CONSlDEREO 

0 1  

S l P S R E O U I R t M E 8 T S  

G A S A N O M E T A L L U R C I C A L C O A L  

U N C O N l R O L L E 3  

BPCT. EF~ECTIVEIULV 1912 
BACTEA. i F F E C T l V E l U L V  I= 

NWS. E F F E C l l V E l U L V  1 9 1 1  

U l l l l T Y  GENERATING L O P I I F A C T O R  - 55% 

COOLING OPTION: I U C L E A R  l l l O O M W I  FOSSIL IIOOOMWI 
P I T H -  GONSUMP- WITH- CONSUMP- 

OOAWAL l l O N  ORAWAL T l O N  

-1 1 x 1  I s 1  lEl 
O l C E  THROUGH MOO 4 U O  3 
PONO OR CANAL 4 2  26 25 I 5  
WETCOOLING TOWER 28 I 1  1 1  I 0  
ORV COOLING TOWER 0.1 0 0.2 0 

COAL CHARACTERlSTlCSIH 1985 A N 0  i 9 9 0  ARE THE SAME AS I N  1816. D A T A  
FROM i P C T A P t S .  . USE O f  E l E C T R O S l A l l C P R E C I P I T A l 0 8 S A N 0  FLUE G A S O E S U L F U R 1 2 A l l O N  

W I T H  L l M E l l l M E S T O N E  SLURRIES ASSCMEO FOR 1 9 8 5 A N O  I 9 9 0  

I N D U S T R Y  

EMISSIOYSANO LOCAL A I R  O U A L I l I :  1°2 PARTICULATES 

c m  

NEW LARGE SOURCES BACT. BD* R E -  B A C i ,  9% RE- 
I250 X l o 6  B l U I H R I  M O V A L  M O V A L  
NEWSMALL SOURCES 1.5 LBIIO~ BTU 0 . 0 5 ~ ~ 1 1 0 ~  BTU 
1100-250 X l o 6  B T U l H R l  . N E W N O N - M F B I P L A N T S  S l V l W l l H V H V -  S l h .  CVCLONES 
1100 x 106 8 i u i n n l  SlCAL CLEANING 
EXlSTlNG LARGE SOURCES S I R  FOR M F B h  SIR =ORMFBI$ 
I250 X I O ~ ~ T U I  
EXISTING SMALL SOURCES SIPSFORMFBII S I P I F O R M F B ~  
1100-250 X l o 6  B T U l H R l  
E X l S l l N G  N O N - M F B I P L A N T S  SIP, USING LO - SlP%USING SETTLING 
1100 X l o 6  BTUlWRl L A L L V A V A I L A B L E  CHbM8ERIEXPANOEO 

COAL C H I M N E V L  CYCLONES 

OIL A N 0  GAS 

SlPr L l M l l A l l O N S O N  SULFUR CONTENT OF FUEL. A S 4  WEIGH1 FVACTION. ' 
EMISSIONS FACTORSIN USEPA"COMVlLA1lON OF A I R P O L L U T A N T  F A C T O R S ~ .  

B P C ~ .  E:FECTIVEIULV 1911 
BACTEP. EFFECTIVE I U L V  I98P 
NSfS.EFFEC1lVE I U L V  I 9 1 1  

D A T A  BPS€: 

WPTER CONSUMPTION O A l A  OEVELOPEO FOR THE WATER RESOURCESCOUNCIL. 

N S R A N O  SIP$ REOUIREMENTS USE0 TO DETERMINE ASH A N 0  FGO SLUOGE PROOUCTION 

A N D  L A N 0  REOUIREMENTS. 

M I N I N G  

NO ASSUMPl lONSMAOE. AIR POLLUTANTS F P O M M l N l N G  A C T l V l T l E S N O l  CONSIOEREO. 

MINE DRAINAGE: "COAL SUPPLV REGION"ICSRIORAINAGE OATABASE - COMPLIPNCE 
w m n  E r r L u r N r  LIMITA~IONS n x u r r o .  

COAL WASHING: ASSUME 5 0 Y O F  COAL ISCLEANEO. 9 6 P O F  T H A T  BY WETMETHOOS. 
A L L  F A C I L I T I E S H A V E  ZERO OISCHARGE I N  CSRI 1 - 10.6OXOF 
F A C I L I T l E S H A V E  ZERO OISCHARGE I N  CSRI I - 6. CSR 1 1  A N 0  CSR 12. 
a m o r  FACILI~IESIN r n o s r  c s n ~ ~ ~ o o u c t  2.150 t l r r a s m r i a o c  
TON OF COAL WPSHEO. 

COAL REFUSE FILE:  4 D i O F  A N N U A L  P R E C I P l T A l l O N  I N  EACH CSR R E S U L T S I N  EFFLUENT 
RUNOFF: 1.08 X l o 6  HECTARESIWETRIC TON OF COAL CLEANEO ARE 
EXPOSE0 TO R A I N  FOR ONE YEAR. 

RECLAMATION: S E O l M E N l A l l O N  CAN ACHIEVE 8D*CONTROL EfFlCIENCV. OTHER 
RUNOFF RATESARE F R O M  EPA N A T I O N A L  ASSESSMENTOF NON- 
POINT SOUOCE POLLUTION. 

WATER REOUlREMENTSFOR COAL EXTRACTION A N 0  WASHING.OUSl C O N l R O L  A N 0  REVE- 
. G E l A l l O N  ARE ASSUMED TO BE NEGLIGIBLE. 

CONVERSION FACTORSFOR COAL MINING R A N G E 0  FROM0.0818ACRESltOOO1ONSlCOAL 
M I N E 0 1  I N  DEEPMINING I N  EASTERN I E N T U C I V  TO 0.215 ACRESllODOTONS I N  STRIP 
MINING I N  A R I A N S A S  
PAST BUREAU OF M I N E S D A T A  ANOMINRESPROGRAM WERE USE0 TO OETERMINE MINING 
RESIOUALS 



TABLE 2 

DEFINITION OF CRITERIA FOR RATING OF IMPACTS 

I M P A C T  C A T E G O R Y  

AIR O M L l T Y  

VISIBILITY 

WATER OUALITY 

WATER AVAILABIL ITY 

SOL10 WASTE 

ECOLOGY 

L A N 0  USE 

PUBLIC HEALTH 

OCCUPATIONAL HEALTH 
ANOSAFETY 

' 

LOCAL SOCIOLOGICAL 
FACTORS 

' 

LOCAL ECONOMICS 

REGIONAL ECONOMICS 

INSTITUTIOWAL A N 0  
LEGISLATIVE 

H I G H  I M P A C T  . 

MAJOR FAClL lT lESIN  PROPOSED SITING SCENARIO 
COULD BE CONSTRAINED BY ONE OR ALL OF THE 
FOLLOWING ISSUES. 

A) PERSISTENT A N 0  CONTINUE0 VIOLATIONSOF 
PRIMARY NATIONAL AMBIENT AIR OUALITY 
STANOAROS. 

81 lNAB lL lTY  TO ATTAIN ACCEPTABLE PSO 
INCREMENT LIMITATIONS 

CI LIMITLO PnoBAo1L1Tv TIM IMPROVED EMISSION 
CONTnOL C T ~ I C I C N F I I S O R  OrrSETSWOULO 
RESULT I N  NAAOSATTAINMENT. 

THERE I S A  SIGNIFICANT OECREASE I N  CALCULATE0 
VISUAL RANGE I N  C L A l  I A R E A 6  

SIGNIFICANT ECONOMIC BUROEN TO MEET WPCA 
REOUIREMENTS. 

NO WATER AVAILABLE WITHOUT MAJOR SHIFTSIN 
CURRENT WATER USES. E. G.. EITHER ENERGY OE- 
VELOPMENT OF AGRICULTURE. EVEN WITH LOW- 
FLOW AUGMENTATION. OR WATER AVAILABLE 
THROUGH MAJOR STRUCTURAL A N 0  NUN-STRUC- 
TURAL ALTERNATIVES. E. G..STRUCTURAL-CON- 
STRUCTION OF OkMSANO RESERVOIRS. 

GROUNO WATERMINING WlTH NO RECHARGE 
POTENTIAL. 

SEVERE POTENTIAL CONTAMINATION PROBLEMS 
LIKELY TO REOUIRE COMPLETE CONTAINMENT 
OF WASTES. 

CRITICAL NATURAL HABITATSWILL BE DISTURBED. 

CONFLICT WITH HIGH VALUE LANO USE. SUCH ?S 
LOSSOF HABITAT. PARKLANO. SEISMIC RISKS. 
SCtNlC WtSUUWttS. INUIAN LARUP, AERlCUL lUAAL 
LANO. 

SIGNIFICANT INCREASES I N  MORBIOITY A N 0  MOR- 
TALITY RATE DUE TO EXPOSURE TO ENERGY 
R I L A T I O  POLLUTANTS. 

SIGNIFICANT INCREASES IN OCCUPATIONALLY 
RELATED DEATHS. INJURIES. A N 0  OISEASE DUE TO 
INCREASE0 ENERGY OEVELOPMENT. 

IMPLEMENTATION OELAYEO OR POSSIBLY BLOCKEO 
OUE TO POTENTIALLY SEVERE CHANGESIN A 
COMMUNITY'SOUALITY OF LIFE: HEAVY OEMANOS 
PLACE0 ON PHYSICAL INFRASTRUCTURE INCLUOING 
SERVICES. FACILITIES. H0USING:CONFLlCT I N  
VALUES A N 0  LIFESTYLE BETWEEN IMMIGRANTS 
A N 0  LONG-TIME RESI0ENTS:IMMICRANTSRLPHt- 
SENT A STATISTlCALLY SIGNIFICANT PORTION OF 
T H I  OACCLlN6 P0PULATION;CXTTNOEO NCGOTIA-. 
TlONS LIKELY B E W E E N  OEVELOPER AN0 AFFECTEO 
COMMUNITIES;AFFECTEO c o m m u N l r l r s w i r L  HAVE 
GREAT OIFFICULTY ABSORBING H lGH SOCIAL A N 0  
ECONOMIC COSTSOF PROJECT WITHOUT OUTSIOE 
ASSISTANCE. 

IMPLEMENTATION BLOCKEO DUE TO UNACCCPTABLE 
ECONOMIC OEMANOSON LOCAL INFRASTRUCTURE. 

CAUSES AOVERSE CAPITAL OR EMPLOYMENT IMPACTS 
ON REGION. OECREASES COMPETITIVE POSITION 
COMPARE0 TO OTHER REGIONS. 

PROHIBITION OF IMPLEMENTATION BASE0 ON 
AVAILABLE STRONG LEGAL CONSTRAINTS. ANTI -  
CIPATEO LEGISLATIVE PROHIBITION. ABSENCE OF 
EFFECTIVE ORGANIZATIONAL flE5PONSIBIL1TlCS. 
STATUTES. ETC. 

M E D I U M  I M P A C T  

SOME MAJOR FACILIT1ESIN PROPOSE0 SITING SCENAR- 
10 COULD BE CONSTRAINEO BY HlGH IMPACT ISSUES. 

VIOLATIONSOCCUR BUT ARE AMENABLE TO EXTEN- 
SIVE CONTROL TECHNOLOGY. FUEL (COAL A N 0  OIL1 
PURCHASING POLICY. AND/OR OFFSET. 

THERE ISAMOOERATE OECREASE I N  VISUAL RANGE 
BUT THE AEOUGTION ISAMCNAOLC TO MITIGATION 
MEASURES. 

TREATEO EFFLUENTSMEET EFFLUENT STANOAROS 
BUT OCCASIONAL LOCALIZED STREAMSTANOARO 
VIOLATIONSWILL OCCUR I N  RECEIVING WATER 
8 0 0 1 .  

WATER AVAILABLE AT MODERATE ECONOMIC COST 
TO THE REGION. 

GROUNO WATER MINING WITH RECHARGE POTEN- 
T l A L  AVAILABLE OR POSSIBLE. 

MINIMAL ENVIRONMENTAL IMPACTS WITH PROPER CON- 
TROL TECHNOLOGY. INOICATION THAT MANY ARCAS 
t8AY EXPERIENCE PROBLEMSIN0  I N  SOME OF THESE 
AREASSUITABLE OPTIONSMAY NOT BE 4VAILAOLC. 

CRITICAL NATURAL HABITAT OR LARGE ACREAGES 
OF CROPLANO M A Y  BE OISTURBEO. 

SIMILAR CONFLICTS.WITH ALTERNATIVE SITESOR 
MITIGATION MEASURESCOSTLY BUT AVAILABLE. 

MODERATE INCREASESIN MORBIOITY A N 0  MOR- 
TAL ITY RATE OUE TO EXPOSURE TO ENERGY 
H t L A l t U P U L L U l A N l S .  

POTENTIAL SIGNIFICANT INCREASES I N  RESPIRA- 
TORY A N 0  OTHER OISEASES BUT IMPROVEMENTS 
I N  OSHA. NRC A N 0  EPA REGULATIONS AN0 WORK- 
PLACE CONOITIONS E x P t c r r c  TO  ALLEVIATE 
MUCH OF THE PROBLEM. 

POTENTIAL OELAYS OUE TO COMMUNITY A N 0  LOCAL 
GOVERNMENT RESISTANCE TO FAClLlTY:POTENTlAL 
INCREASE0 COSTS TO LOCAL G0VERNMENT:SOME 
COMMUNITY FEARS FOR CHANGES I N  THE OUALlTY 
OF LIFE ACCOMPANYING INFLUX OF POPULATION: 
MITIGATION STRAlEGlESAVAILABLE. BUT USUALLY 
CUS11Y;MOOERAlE CAPACITY OF AFFECTED COM- 
MUNlTlESTO ABSORB THESE IMPACTS. 

POTCNTIAL OCLAYSOUC TO LACK OF SNILLCOPCR- 
SONNEL. FINANCIAL IMPllCTSON LOCAL 
GOVERNMENT. 

POTENTIAL EMPLOYMENT. CAPITAL OR COMPETITIVE 
, IMPACTS. BUT MITIGATION STRATEGY PUSSIBLE. 

DELAY POSSIBLE DUE TO LEGAL OR POLITICAL CON- 
STRAINTS. LOWTO MOOERATE PUBLIC OR PRIVATE 
INTEREST I N  ENFORCEMENT. 

L O W  I M P A C T  

AIR OUALITY AND EMISSION LEVEL ARE WITHIN ACCEP- 
TABLE STANOAROS. NOMAJOR AOJUSTMENTSTO SITING 
OF PLANTSBECAUSE OF AIR OUALITY ISSUES. 

NO OECREASE I N  VISUAL RANGE OR NEW SITING IMPACTS 
A M L N A B L ~  I U  M l l l t i A l l U N  MEASURES. 110 MAJOR 
AOJUSTMENT I N  SITING. 

RECEIVING BODY CAPABLE OF HANOLING ALL  PROJECTEO 
EFFLUENT AOOlTlONS. FEW OR NO VIOLATIONSOF 
STREAM STANOAROS ANTICIPATED. 

NO CONFLICTS EXCEPT FOR RECREATIONAL USES. 

GROUND WATER WITHORAWAL WHERE ANNUAL 
RECHARGING OCCURS. 

MINIMAL ENVIRONMENTAL IMPACTSWITHPROPER CON- 
TROL TICMNOLOGIES. SOME POTENTIAL PROBLEMS BUI 
GENERALLY AMENABLE 70 CURRENT TECHNOLOGY OP- 
TIONS AT AOOITIONAL COST. 

LOCALIZE0 IMPACTSWHICHMAY BE REAOlLY MIT IGATE0 
BY STRUCTURAL OR SITING ALTERNATIVES. 

FEW CONFLICTS:OR A RANGE OF ALTERNATIVES 
AVAILABLE. 

NO SIGNIFICANT IMPACT. ALL IMPACTSSUBJECT TO 
MITIGATION. 

NO SIGNIFICANT INCREASES I N  OCCUPATIONALLY RE- 
LATE0 OEATHS. INJURIES. A N 0  DISEASE OUE TO 
INCREASE0 ENERGY DEVELOPMENT. 

MINOR CHANGES I N  LOCAL GOVERNMENT'S INFRA- 
STRUCTURE:FEW IMMIGRANTSOR FEW CULTURAL A N 0  
LIFESTYLE CLASHES EXPECTE0:MITIGATION COSTS . 
EASILY ABSORBED BY AFFECTED COMMUNITIES. 

INFRASTRUCTURE IMPACTSMINOR. AOAPTABlLlTY 
O F  COMMUNITY GOVERNMENT HIGH. 

NO SIGNIFICANT IMPACTS 

NO SIGNIFICANT OPPOSITION. LEGAL CONSTRAINTS. 
OR ORGANIZATIONAL PROBLEMS. 



11. REGIONAL OVERVIEW 

Analysis of the  energy problems of New England and t h e i r  solut ions is 

complicated by the  varied nature of the  basic charac ter is t ics  that d i rec t ly  o r  

ind i rec t ly  a f f e c t  energy use in t h e  region.* The coastal  area from South- 

western Connecticut; i:13 Boston marks the northern extension of the mid-Atlantic 

megalopolis characterized by high population density, extensive developaent , 
concentrated commerce and industry, and intensive environmental demands. Mov- 

ing north and inland, population becomes dispersed, population density de- 

creases, business and industry become l e s s  concentrated, and the demands on 

the  environment change. Average state population density i n  Rhode Island is  

some 26 times a s  la rge  as  in  Maine. More than 85% of the total population is 

i n  metropolitan areas in each of the  three southern states, versus L e s s  than 

35% i n  each of the northern s ta tes .  Less than 5% of the  total land area i n  

each of the norther t i e r  s t a t e s  is  i n  epecial uses (including urban and trans- 

portat ion areas) ,  versus more than 20% i n  each of the southern ones. 

Average per capita  income (1975) i n  New England ranged from 82 t o  117.5% 

of the  U. S. average, being above it in  the southern s t a t e s  and below it in the 

northern states.  Two s t a t e s ,  Massachusetts and Connecticut, accounted fo r  

more than 76% of the  regional value added in  manufacturing in 1975 (the three 

northern t i e r  s t a t e s  contributed only IS%), and industry is concentrated i n  

two small bands of counties i n  Eastern Massachusetts and Southern Connecticut 

(Figure 2 ) .  A l l  of New England except New Hampshire had unemployment r a t e s  

higher than the national  average in  1976. Between 1970 and 1976 a net  out- 

migration of the work force occurred, but, except i n  Massachusetts, no clear- 

cut t rend towards loss  of the work force is apparent. 

The environmental charac ter is t ics  and qual i ty  i n  New England, l i k e  the  

population, industry, and income, a r e  variable. The region has 3.8% of the 

U.S. general coast l ine and 6.9% of i ts t i d a l  shoreline. Glacial features a re  

cha rac te r i s t i c  , and poor drainage, drumlins, eskers, and outwash plains mark 

both t h e  coastal  and in te r io r  topography. New England has two major ecore- 

gions. The Lamentian Mixed Forest Province includes most of the  northern 

*For a detai led review of the region, see, e.g., J. Brainard et al., The En- 
ergy Situation i n  New England, BNL 50580, Nov. 1976. 



VALUE AWED BY MANUFAGful 
(MILLKIN DOLLARS) 

Figure 2. Geographical Distribution of Industry (as measured by 
Value Added in Manufacturing) . 

t i e r  s t a t e s  and pa r t s  of Massachusetts and Connecticut. Its winters are 

moderately long and severe, with snow staying on the  ground most of the  sea- 

son. Average annual temperatures range from 3S0 t o  50° F, and paecipi tat ion 

averages from 2 4  t o  45 in .  per year and is greatest  during the surmner. Vegeta- 

t i o n  is  of the Northern Hardwoods - Spruce Forest types: e i t h e r  mixed coni- 

ferous/deciduous stands or a mosaic-like arrangement with pure deciduous 

s tands  i n  favorable habi ta ts  and pure coniferous fo res t s  in  l e s s  favorable 

habitats .  Eastern Massachusetts, Rhode Island, and Connecticut are par t  o f  

t he  Eastern Deciduous Forest Province. Winters are cold and summeas mnn, and 

the  average annual temperature is from 40 t o  60° F. Precipi tat ion averages 35 



p e r  year and is g r e a t e s t  during the  summer. Temperate deciduous f o r e s t  domi- 

nated by t a l l  broadleaf t r e e s  is c h a r a c t e r i s i c .  

In t h e  judgement of t h e  EPA, progress  i n  environmental p r o t e c t i o n  and im- 

provement has been slow but s teady over t h e  p a s t  year.* A i r  and water q u a l i t y  

and s o l i d  and hazardous waste management are the  most important environmental 

i s s u e s  in t h e  region. Regarding a i r  q u a l i t y ,  t h e  following p o i n t s  m e r i t  em- 

p h a s i s  : 

o The e n t i r e  region is in non-attainment .for photochemical ox idan t s  (ex- 

c e p t  f o r  a few u n c l a s s i f i e d  a reas  i n  Northern Maine). 

o The e n t i r e  region is  in at ta inment  f o r  S O Z ,  except f o r  some l o c a l i z e d  

a r e a s  near pulp  m i l l s  .** 
o Attainment s t a t u s  f o r  TSP shows wide v a r i a t i o n s  in t h e  region.  . 

Controvers ies  have erupted w e r  every major energy f a ' c i l i t y  o r  . resource  

development proposal  d e s p i t e  t h e  range of s i t e s  from r u r a l  to urban and from 

inland to c o a s t a l .  Neither t h e  importance of t h e  c o n f l i c t i n g  economic, envir-  

onmental ,  and energy o b j e c t i v e s  nor t h a t  of t h e  primary a c t o r s  i n  dec i s ion  

making o r  in f luence  bearing p o s i t i o n s  should be underestimated. New Ehgland' s 

t r a d i t i o n a l  c i t i z e n  p a r t i c i p a t i o n  i n  government seems a s  s t rong  today a s  

ever .  + 

*Regional Adminis t ra tor '  s Annual Report ,  Ehvironmental Qua1 i t y  i n  New Ehgland , 
U . S .  Environmental P ro tec t ion  Agency, Region I, Boston, Dec. 1978. 
**In l i g h t  of t h i s ,  severa l  s t a t e s  a r e  now contemplating a r e l a x a t i o n  in sul-  
fur- in-fuel  r e g u l a t i o n s  a s  p a r t  of t h e i r  r e v i s i o n s  to s t a t e  implementation 
p l a n s  recy l i red  by t.he 1977 C l e a n  A i r  Ant. Arnmendm~nts. 
 he genera l ly  favorable  p u b l i c  c l imate  i n  New England toward biomass, low- 
head hydro, and o ther  small-scale technologies  is  a manifes ta t ion of t h e  tra- 
d i t i o n a l  va lues  o f  Yankee independence--any measure t h a t  makes t h e  c i t i z e n  in- 
dependent of l a r g e  i n s t i t u t i o n s ,  be they c e n t r a l  governments o r  e l e c t r i c  u t i l -  
i t i e s ,  is well  received;  t h i s  is more genera l ly  r e f l e c t e d  i n  very s t rong  home 
r u l e  t r a d i t i o n s  giving extensive  powers to l o c a l  governments. This has some 
unfor tuna te  mani fes ta t ions  a s  we l l ,  a s  many dec i s ions  a f f e c t i n g  t h e  r e g i o n ' s  
energy supply may be made on q u i t e  parochia l  grounds. A good example is t h e  
r e j e c t i o n  of t h e  r e f i n e r y  s i t e  i n  Durham, NH, by a vote  of t h e  c i t i z e n s  of 
t h a t  town not  to gran t  t h e  necessary var iance  of a zoning ordinance.  



3.1 Nat iona l  s c e n a r i o  

The MID-MID Scenario* r e p r e s e n t s  a mid-range p r o j e c t i o n  of energy 

development based on assumptions of median supply,  median demand, and cons tan t  

world o i l  p r i c e s .  It p r o j e c t s  the  f u t u r e  on t h e  b a s i s  of t h e  con t inua t ion  of 

p o l i c i e s  e x i s t i n g  p r i o r  t o  t h e  implementation of t h e  National Energy Act 

( N E A ) .  Basic assumptions f o r  the  scenar io  on t h e  n a t i o n a l  l e v e l  include the  

f ollowiny : 

. S l i q h t  i n c r e a s e  in domestic o i l  production due to Alaskan o i l  f i e l d  

and o u t e r  c o n t i n e n t a l  s h e l f  ( E S )  development. 

. Continued d e c l i n e  of n a t u r a l  gas production i n  the  lower 48 s t a t e s .  

. Dramatic inc rease  i n  coal  production,  p a r t i c u l a r l y  i n  t h e  western 

s t a t e s ,  due to inc reas ing  demand coupled with r i s i n g  o i l  and gas 

p r i c e s .  

. Decrease i n  t h e  growth r a t e  of e l e c t r i c i t y  s a l e s  from the  h i s t o r i c  

7% t o  4.5% per year ,  r epresen t ing  s a t u r a t i o n  of t h e  market f o r  a i r  

cond i t ion ing  and o ther  major appl iances  t h a t  appeared during the  

1960s. The p r o j e c t e d  growth i s  c o n s i s t e n t  with 5% growth from 1970 

t o  1976 and 4.2% from 1976 t o  1977. 

. S h i f t  i n  t h e  i n d u s t r i a l  s e c t o r  from gas t o  o i l  and to a l e s s e r  

e x t e n t  to e l e c t r i c i t y ,  ind ica ted  by f u e l  shares  i n  the i n d u s t r i a l  

s e c t o r .  

. Constant o i l  p r i c e  of $15.32. a b a r r e l  in 1978 d o l l a r s .  

Table 3 shows t h e  n a t i o n a l  MID-MID scenar io  p ro jec t ions  f o r  enerqy supply 

and demand f o r  1985 and 1990, and the  s t a t u s  i n  1945. 'l'otal energy flow i s  

p r o j e c t e d  to inc rease  from 72.6 q u a d r i l l i o n  Btus (quads) i n  1975 t o  96.9 quads 

i n  1985 and 110.9 quads i n  1990. 'Potal e l e c t r i c i t y  generat ion i n  1975 was 

2036 b i l l i o n  k i lowat t  hours ;  t h e  scenar io  p r o j e c t s  inc reases  t o  3045 i n  1985 . , 

and 3692 i n  1990. 

Many of  t h e  reg iona l  energy system and environmental impl ica t ions  

analyzed in  t h i s  r e p o r t  fo l low d i r e c t l y  from the  underlying populat ion and 

economic t r e n d s ,  t h e  p r e s e n t  p a t t e r n s  of which a r e  assumed to extend well  i n t o  

*For a f u l l  d e s c r i p t i o n ,  See Energy Information Administrat ion,  Annual Report 
f o r  Congress, 1 977, DOE/EIA-0036/2 (Executive Summary) 



TABLE 3: ENERGY SUPPLY/DEMAND BALANCE FOR 1975, 1985, AND 1 9 9 0  
( 1 0 1 5  B t u / y r )  . 

DOMESTIC PRODUCTION 

C r u d e  o i l  
LNG & butane 
Shale o i l  
N a t u r a l  gas 
C o a l  
N u c l e a r  
H y d r o  & q e o t h e r m a l  

TOTAL DOMESTIC PRODUCTION 

IMPORTS 
Crude o i l  
P e t r o l e u m  products 
N a t u r a l  gas 

TOTAL IMPORTS 
TOTAL SUPPLY 

DOMESTIC CONSUMPTION 
O i  1 
N a t u r a l  gas 
C o a l  
N u c l e a r  

, H y d r o  & g e o t h e r m a l  
TOTAL W M E S T I C  CONSUMPTION 

EXPORTS 
C o a l  
R e f i n e r y  loss 

:.TOTAL CONSUMPTION AND. EXPORT 

DOMESTIC CONSUMPTION BY SECTOR 
R e s i ' d e n t i a l  
C o m m e r c i a l  
I ~ ~ d u s t r i a l  
T r a n s p o r t a t i o n  

TOTAL 



t h e  1980 's .  Thus, a s  shown i n  F igu res  3 and 4 ,  New England's  s h a r e  of 

n a t i o n a l  popu la t ion  and employment growth are about  .average.  The 

concornmittant s h a r e  of  n a t i o n a l  energy growth is  t h e r e f o r e  a l s o  a t  n a t i o n a l  

ave rage ,  except  f o r  h igh  growth i n  Northern Maine, as shown by F i g u r e  5. 

3.2 The Regional  S c e n a r i o  

The r e g i o n a l  s c e n a r i o  in terms of  s e c t o r a l  energy consumption is shown 

i n  Table  4 ,  w i t h  t h e  1975 and 1990 f u e l  mix compared on F igu re  6. Note t h a t ,  

t h e  h i g h  dependance on o i l  c o n t i n u e s  w i t h  o n l y  a nominal pe rcen tage  d e c l i n e  

( b u t  w i th  an i n c r e a s e  in actual o i l  use, as i n d i c a t e d  on Table  4 ) .  

TABLE 4 
REGION I ENERGY CONSUMPTION ( 1012 R t u / y r )  

R e s i d e n t i a l  62 9 7 93 r?34 
C o m m e r c i a l  552 721 775 
I n d u s t r i a l  276 4 84 5 72 
T r a n s p o r t a t i o n  799 955 1031 
Raw m a t e r i a l  2 0 39 4 9 

TOTAL ' 2276 2991 3261 . 

E l e c t r i c i t y  
O i l  
N a t u r a l  gas 
C o a l  

TOTAL 

The f u e l  mix in t h e  e l e c t r i c  s e c t o r  ( F i g u r e  7 )  i n d i c a t e s  t h a t  t h e  r e g i o n  

w i l l  con t inue  its ve ry  n igh  r e l i a n c e  on nuc lea r -  energy (some 51% o f  1990 gen- 

e r a t i o n  vs .  a nat ionwide.  average  o f  25.3%) and its high  dependance on o i l ,  

which even by 1990 w i l l  p rovide  some 22.1% o f  t o t a l  electric, g e n e r a t i o n  (vs .  

5.6% na t ionwide )  . However, because  of  t h e  o v e r a l l  lower-than-average growth 

i n  p o p u l a t i o n  and energy i n  t h e  r e g i o n ,  t h e  s c e n a r i o  r e q u i r e s  a r e l a t i v e l y  

s m a l l   umber of new e l e c t r i c  q e n e r a t i n g  p l a n t s :  f i v e  major n u c l e a r  u n i t s ,  one 

coal w i l t ,  and &me 300 MW o f '  combined ayo le  between 1973 and 1990 (Figure 0 )  4 

A t  l e a s t  i n  p a r t ,  t h e  requi rement  is a f u n c t i o n  of  c u r r e n t l y  v e r y  h igh  r e s e r v e  

margins  i n  t h e  N e w  h g l a n d  Power Pool  ( e s t i m a t e d  a t  42.8% a t  t h e  t ime of t h e  

December 1978 peak*) ,  which t h e  MEFS model assumes w i l l  f a l l  t o  20% by 1985. 

*New England Load & Capaci ty  r e p o r t ,  Jan. 1,  1978. Report o f  t h e  NEPOOL Plan- 
n i n g  Committee, p. 20. Although t h e  Pool  a s  a whole (and .the n o r t h e r n  t ier)  
has  a w i n t e r  peak, u t i l i t i e s  i n S o u t h e r n  New England tend  t o  have surmner peaks.  



POPULATION GROWTH 1975 TO 1986 
PIES MIDMID SCENARIO 

AVERAGE ANNUAL PERCENTAGE GROWTH RATES 
VERY LOW: <- .009 LOW: - .009 - .001 ' O A V G :  .002 - 1.97 HIGH: 1.98 - 2.80 .VERY HIGH: Z2.80 

e 

Figure 3. Population Growth in the MID-MID Scenario 

EMPLOYMENT GROWTH 1976 TO 1986 
PIES MID-MID SCENARIO 

AVERAGE ANNUAL PERCENTAGE GROWTH RATES 
VERY LOW: < .-008 LOW: -.008 - 1.22 AVG: 1.23 -3.46 HIGH: 3.46 -4.42 .VERY HIGH:* 4.42 

Figure 4. Employment Growth in the MID-MID Scenario 



ENERGY GROWTH 1976 TO 1086 
PIES MID-MID SCENARIO 

AVERAGE ANNUAL PERCENTAGE GROWTH RATES - - --- - - - .  . VERY LOW: < O  . LOW: 0 - 1.24 a AVO: 1.26 - 3.41 . HIGH: 3.42 - 6.22 .VERY HIGH:, 6.22 

Figure 5 .  Energy Growth in the MID-MID Scenario 
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Figure 7 .  1990 Electric Sector Fuel Mix 
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Figure 8 .  Major Electric Facilities in the Region by 1990 



TABLE 5 
FUEL USE TRENDS (1 o12 Btu/yr IN REGION I 

O i l  and Gas 

Ut i l i t i e s  Industrial Ut i l i t i e s  Industrial* 
1975 41 0 199 43 6 
1985 4 60 329 231 5 
1990 2 54 387 218 6 

*Excluding metallurgical coal. 

TABLE 6 
SO2 EMISSION RATES (lb/106 Btu) IN REGION I 

O i  1 Coal 

Ut i l i t i e s  Industrial Ut i l i t i e s  Industrial 

The trends in indust r ia l  and u t i l i t y  fue l  use in Region I (Table 5 )  show 

indus t r i a l  use of  o i l  growing considerably while u t i l i t i e s  dramatically 

increase t h e i r  use of coal between 1975 and 1985. The corresponding SO2 

emissions (Table 6 )  may be used to assess the  degree of emissions control. 

S o p  emission r a t e s  from o i l  remain re l a t ive ly  constant, while those from coal 

are dras t i ca l ly  reduced. These projections may not be r e a l i s t i c  in view of 

the  posi t ions taken by individual s t a t e s ,  discussed below. 



IV. REGIONAL ASSESSMENT 

4.1 National Issues 

Many of the more important issues and impacts f e l t  i n  New mgland as a 

r e s u l t  of the  scenario are  national and multi-regional in scope, requiring a 

sca le  fo r  analysis much broader than the s t a t e  o r  regional. Three important 

issues i n  New England are long-range transport of a i r  pollutants,  radioactive 

waste disposal,  and U. S . -Canadian relationships. 

4.1 -1 Long-Range Transport: Because Region I is near highly industr i-  

a l ized  areas to the west and south, it recieves considerable amounts of a i r  

pol lu tants  generated outside the  region. The impact of acid ra in  on natural  

vegetation, agr icul tura l  crops, and aquatic ecosystems is of some concern; it 

is expect'ed t o  be aggravated by increased fossi l-fuel  burning within the  re- 

gion but ameliorated by reductions of pollutants  from outside the region. 

Both su l fa te s  and oxidants in the  a i r  are postulated to have impacts on hman 

health,* and the levels  of both are  thought to be daninated by long-range 

transport  effects .  Calculations indicate 91 % of the population-weighted sul- 

f a t e  originated outside the region in 1975 and 85% i n  1990.** The impacts 

shown in Table 7 r e f l e c t  a judgemental tradeoff between the  e f fec t s  of 

increased nitrogen oxides (and very l ike ly  oxidants) and decreased sulfur  

curides. Therefore, the  i ssues  of compliance of Midwestern sources and 

miss ions  reductions in  Region I1 (NY/NJ) may continue to be important to New 

England. 

Figure  9 indicates the trends in population-weighted sul fa te  in Region I 

(due Co major fuel-burning sources) by region of origin. Region V (Ohio west 

t o  Wisconsin) is the major source and accounts fo r  a s igni f icant  fract ion of 

the  t o t a l  su l fa t e  i n  New England; the  emission r a t e s  i n  Region V tend to be an 

order of magnitude larger  than in Region I f o r  all years. 

Although the  long-range transport  analysis used to  make these projections 

does not speci f ica l ly  take into account t e r ra in  features (such as  the Alle- 

*The speci f ic  estimates of heal th e f fec t s  re la ted  to fossil-fuel canbustion, 
presented below, are based ent i re ly  on SO4 concentrations. 
**Population-weighted concentrations are calculated by summing the product of 
concentration and population for  individual gr id-square elements and then 
dividing by the - ta l  population. These aggregated averages are  most r e l i ab le  
f o r  la rger  areas such as s t a t e s  or federal regions. In t h i s  report, ambient 
a i r  quali ty concentrations are  reported on a population-weighted basis.  
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Figure 9. Sulfate Concentration in Region I. 

TABLE 7 
DISAGGRgGATION OF NATIONAL IMPACTS TO REGIONAL UVEL 

Regional 
Air Water - oocioeconomics 
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o i l  
Nuclear 
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Nuclear 
Gas 
Solar 
Hydro 

ZnrlusLrial Sector 
Coal l1 ,bS4 ~3 

%ong-range transport from Regions 11, 111, IV, and V. 
Z ~ u c l e a r  waste management perceived a s  a national problem. 
3 ~ .  S. -Canadian water use iss.uues. 
4 ~ .  S. -Canadian pollution transport issues. 



gheny mountains) and urban o r  seacoast dispers ion cha rac t e r i s t i c s ,  i s  based on 

only one month8's meteorological records,  and r e f l e c t s  l i n e a r  chemistry, t h e  

gross  fea tures  shown in Figure 9 a r e  believed to be qua l i t a t i ve ly  cor rec t .  

4.1.2 Radioactive Waste Management: One of the  more severe cons t r a in t s  

on the r e a l i z a t i o n  of the MID-MID scenario -is the  degree to which the  high re- 

l i ance  on nuclear capacity in the  e l e c t r i c  sector  w i l l  be constrained by wide- 

spread opposition by the public and s t a t e  environmental agencies on grounds of 

inadequate arrangements fo r  radioact ive waste disposal .  * The problem of 

disposal  is widely perceived as  a federal  respons ib i l i ty ,  to be solved by ac- 

t i on  a t  t h e  na t iona l  l eve l ,  and continued inact ion w i l l  provide a focus f o r  

continued opposition to fur ther  nuclear p lan ts .  

Much of t h e  opposition to nuclear power i n  New England r e s t s  on more gen- .. . 

e ra1  issues  of public heal th  and safe ty  and the adequacy of the federal  regu- 

l a t o r y  aparatus ,  but ,  the  i s sue  of radioact ive waste disposal  is a tangib le  

environmental . i ssue unencumbered by e so t e r i c  p robab i l i s t i c  arguments and 

should be placed high on the agenda of federal  action i f  continued re l iance  on 

nuclear power is t o  be at ta ined in the region. 

4.1.3 U .S .-Canadian Relationships: New England shares a number of en- 

ergy, water, and pol lu t ion  problems with Canada. Canada already suppl ies  some 

of t h e  o i l ,  na tura l  gas, and e l e c t r i c i t y  used i n  New England, and may supply 

much more in the fu ture ,  but many of the major energy p ro j ec t s  proposed f o r  

New England, pa r t i cu l a r ly  those involving the use of boundary water for  en- 

ergy-related a c t i v i t i e s ,  have been opposed by the Canadians. A i r  qua l i ty  

problems i n  New England are  s ign i f i can t ly  a f fec ted  by indus t r i a l  and u t i l i t y  

a c t i v i t y  i n  Canada.** 

*Indeed, Governor Grasso of Connecticut has recent ly  signed l e g i s l a t i o n  ("An 
Act Concerning the  Construction of Nuclear Power F a c i l i t i e s "  ) which provides 
t h a t .  nn nuclear facilities may be b u i l t  i n  the S t a t e  u n t i l  the  S t a t e ' s  
Department of Environmental Protect ion has c e r t i f i e d  t h a t  there  e x i s t s  a 
bonaf i de  na t iona l  waste disposal  method. 

**For a de t a i l ed  discussion of U.S . -Canadian ' re la t ionsh ips  and t h e i r  impact on 
t he  region 's  energy fu ture ,  see J. Car ro l l ,  "Ehvironmental Aspects of Eastern 
Canada-Northeastern U.S. Energy Relations: An I den t i f i ca t i on  Issues," R I I A  
Issue Paper NO. 2, Division of Regior~al Studies, BNL, May 1979. 



4.2 Regional I ssues  . . 

4.2.1 Regional A i r  Quality: Regional a i r  qua l i t y  considerat ions a r e  

d i f f e r e n t  i n  the southern and northern port ions of the  region. In the south, 

t h e  l a rge  population cen t e r s  are  p a r t  of the  Washington-Boston megalopolis, 

and human heal th  exposures a r e  important. In the north,  the emphasis is more 

,on protectSon of v i s i b i l i t y  and ecological  values. The region .has  severa l  

Class I PSD a reas ,  f o r  which p r i s t i n e  a i r  qua l i t y  is  a goal. 

Long-range t r anspo r t  e f f e c t s  a r e  important because both atmospheric 

aeroso l  and oxidant concentrations tend to be dominated by outs ide sources. 

The complexities of t ranspor t  across mountain ranges have. not been considered 

i n  t h i s  ana lys i s ,  nor those of atmospheric dispers ion and chemistry i n  e i t h e r  

t he  urban o r  seacoast environments of Region I; and area sources, which may be 

important i n  urban a reas ,  a r e  not included 5.n the, model. However, this 

ana ly i s  does ind ica te  t h a t  improved s u l f u r  oxides a i r  qua l i t y  i n  New England 

w i l l  depend heavi ly  on the degree to which the postulated cont ro ls  a r e  

r ea l i zed  i n  the  regions to t h e  north and west. The computed t rends i n  SO2 

emissions a r e  shown on Figure 10; t h e  r e su l t i ng  t rends i n  ambient concentra- 

t i on  a r e  shown on Figure 11. 

4.2.2 Water Qual i ty  and Avai lab i l i ty :  The major inland water issues  .in 

New England re la ted  to energy a c t i v i t i e s  concern the use of water fo r  cooling 

e l e c t r i c  generation p lan ts .  Competing uses fo r  water a t  tirnes of low flow and 

d i f f i c u l t i e s  i n  providing adequate flow augmentation may pose se r ious  

obs tac les  t o  the s i t i n g  of 'some plants .  The impact of the consumptive water 

use a t  the  planned Montague nuclear p lan t  in Massachusetts, fo r  example, i s  of 

concern a s  f a r  downstream a s  the Connecticut River es tuary i n  Southern Connec- 

t i c u t .  

The major coas ta l  issues  concern the severe impacts t h a t  o i l  s p i l l s  and 

once-throuqh power p l an t  cooling systems can have on marine organisms. 

Increased barqe and tanker t r a f f i c  i n  harbors and coas ta l  waterways, p r t i c u -  

l a r l y  LNG tankers  in urban p o r t s ,  may a l so  c o n f l i c t  with ex i s t i ng  uses. 

4.2.3 Land Use, Ecology, and Sol id  Waste: The MID-MID scenario an t i c i -  

pa tes  only one new coal-f i red power p l an t  in  t he  region (Sears Is land)  and no 

s i g n i f i c a n t  l eve l  of i n d u s t r i a l  coal use. Sol id  waste i s sues  a r e  unl ikely t o  

be t h e  constraining f ac to r  a t  Sears Island. The pr inc ipa l  coal-related s o l i d  

waste problems w i l l  be associated with the oil-to-coal conversions under the 
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Energy Supply and Environmental Coordination Act (ESECA). these  conversions 

w i l l  l i k e l y  be constrained pr imari ly  by air qua l i t y  but t he  absence of land 

f o r  disposal  near the  p l an t s  i s  a strong f ac to r  in u t i l i t y  res i s tance  to 

ESECA, s ince  many of these p l a n t s  are in urban o r  coas ta l  areas  where land use 

pressures  have foreclosed areas  previously avai lable .  A t  present ,  the only 

ESECA conversion l i k e l y  to be made is t h a t  of the  th ree  Brayton Point uni ts .*  

Nuclear waste management problems have two aspects:  t he  general publ ic  

and p o l i t i c a l  concern over every new nuclear p l an t  has been used a s  a b a s i s  

f o r  p o l i t i c a l  platforms a t  the  s t a t e  and loca l  l eve l ,  and more ~ p e c i f i c  

manifestat ions.  For example, several  ex i s t i ng  ~ i u c l e a ~  y1~1lLs iii New England 

w i l l  run out  of s to rage  pool capacity f o r  spent fue l  assembles in the mid-80s. 

This ,  coupled with t h e  cur ren t  lack of na t iona l  planning for nuclear waste 

management, may constrain fu tu re  nuclear energy development. In . addi t ion,  

many l o c a l  governments, following t h e  lead of New London, CT, and New York 

Ci ty ,  a r e  now considering loca l  ordinances t h a t  ban shipment of nuclear wastes 

through t h e i r  ju r i sd ic t ions .  

The major ecological problem re la ted  to energy a c t i v i t i e s  i n  Region I. i s  

p o t e n t i a l  d i s rup t ion  of the  aquat ic  ecosystan by o i l  po l lu t ion  and power p l an t  

cool ing systems. Estuar ine ecosystem product ivi ty  is  one of the  issues  t h a t  

surfaced for  the coas ta l  zone. Acid r a i n  may become a ser ious problan in the  

f u t u r e ,  but there  is cur ren t ly  considerable doubt concerning the sever i ty  of 

ac id  r a i n  impacts i n  New England. 

Restoration of anadromous f i s h e r i e s  in  New mgland r i v e r s  is another 

c e n t r a l  i s sue  i n  t h e  re l icens ing  of older  run-of-the-river hydropower p lan ts .  

The provis ion of f i s h  ladders  f o r  a l l  dams on r i v e r s  t h a t  have anadromous f i s h  

(whether fo r  hydropower o r  n o t ) ,  and the  maintenance of i n s t r e m  flow may be 

l imi t i ng  c r i t e r i a .  

S e n s i t i v i t y  t o  environmental problems in t h e  region is  high, and 

continued ecof ogical-energy confrontatioiis seem probable. DevslupwaL p o p -  

s a l s  t h a t  th rea ten  c r i t i c a l  o r  unique hab i t a t s ,  such as t i d a i  marshes, ur 

involve d i s rupt ion  o r  development of na tura l  areas with grea t  economic value 

*The following ESECA conversions a r e  postulated in the M I D - M I D  Scenario: 
t h r e e  u n i t s  a t  Brayton Point in Somerset, MA, t o t a l i n g  1100 MW; Norwalk 
Harbor, CT, 333 MW; Middletown, CT, 420 MW; M t .  Tbm, MA, 144 MW. 



such a s  f i shery  a reas ,  o r  prime fores t land ,  seem the most l i k e l y  to inv i t e  

confrontation. In addi t ion,  proposals t h a t  involve t he  development and use of 

l a rge  areas  of land ( f o r  example Dickey-Lincoln) a r e  ce r t a in  to be sens i t ive .  

4.2.4 Soc ia l ,  Economic, and I n s t i t u t i o n a l  Issues: The vas t  majority of 

the  new energy f a c i l i t i e s  planned fo r  1976 and 1990 a r e  s i t ua t ed  along the 

coas t ,  i n  areas  with high population dens i t i e s  and, major t ranspor ta t ion  

a r t e r i e s ,  which enhance the a v a i l a b i l i t y  and a c c e s s i b i l i t y  of workers for  s o -  

j ec t s .  Generally 10% o r  l e s s  of a construct ion work force f inds  it necessary 

t o  re loca te  to  a s i t e  area,  and area accommodations a r e  s u f f i c i e n t  to accept 

these immigrants with l i t t l e  d i f f i c u l t y .  A possible  exception t o  t he  commu- 

t i n g  ru l e  could be the Sears Is land,  ME, p ro jec t .  Po ten t ia l  manpower availa- 

b i l i t y  problems could be increased i f  several  of the  nuclear p lan ts  scheduled 

t o  become operat ional  i n  1990 do not have t h e i r  construct ion schedules 

staggered.* Figure 12 summarizes the socioeconomic impacts of the scenario i n  

t he  region, with an indicat ion of laborshed and construction work force for  

each of the  major power p lan t  addi t ions.  

Offshore o i l  development w i l l  compete only minimally f o r  labor with the 

proposed power p l a n t s  and is  not expected t o  cause f a c i l i t y  delays. The 

scenario foresees  only 0 . 1 ~ 1  o6  b a r r e l s  per day of offshore o i l  by 1990 and 

241x10x6 cubic f ee t  for  gas, production levelk unl ikely t o  lead t o  major on- 

shore socioeconomic impacts. Indeed, such l eve l s  may well lead to r e v i t a l i -  

zat ion of many old f i sh ing  towns t h a t  could read i ly  absorb the  necesary OCS 

development support f a c i l i t i e s  .** 
The l e g i s l a t u r e  of every s t a t e  i n  New England has passed or introduced 

b i l l s  t o  curb, regula te ,  o r  impose moratoria on construct ion:of  nuclear power 

p l an t s ,  s torage of radioact ive wastes, and/or t ranspor t  of rad ioac t ive  

mater ia ls .  Although many of these s t a t u t e s ,  i f  enacted and t e s t ed ,  may even- 

t u a l l y  be found t o  c o n f l i c t  with federa l  preemption, . t he i r -pos s ib l e  fu tu re  

impact on the development of nuclear power in t h i s  region should not be dis- 

counted, for  they r e f l e c t  widespread and growing disquietude and opposition t o  
. . 

the  use of nuclear power. 

*For fu r the r  d e t a i l s ,  see W. Metz. Socioeconomic Impact of Proposed Powr 
Plants  i n  t h e  Northeast, R I I A  Issue Paper No. 1, Division of Regional Studies ,  
BNL, May 1979. 

**See, e.g., New England River Basins Commi~sion, A Methodology for  t he  S i t i n g  
of Onshore F a c i l i t i e s  Associated with OCS Development, Dec. 1975 



o Total e lectr ic  plant construction payroll 
in  region to 1990 estim'ated a t  $1;3 b i l l ion .  

o Annual 1990 local  property tax revenues 
from electr ic  plants estimated a t  $32 
million. 

. . 
o On average, about 185 immigrants per major 

project,during the construction phase. 

o New plants are generally located near 
metropolitan .regions, with major labor 
markets In close proxiulty. 

~ i g u r e  12. Socioeconomic Impacts 



A p a r t i c u l a r l y  c o n t r o v e r s i a l  i s s u e  i n  many New England s t a t e s  concerns 

t h e  p e r c e i v e d  r e l a t i o n s h i p  between r i s i n g  e l e c t r i c i t y  b i l l s  and t h e  f i n a n c i n g  

o f  n u c l e a r  power p l a n t s .  A t  i s s u e  is whether a u t i l i t y  should  be p e r m i t t e d  to 

cha rge  c u r r e n t  customers f o r  t h e  c o s t  o f  c o n s t r u c t i o n  work in p r o g r e s s  (CWIP) 

by i n c l u d i n g  t h i s  c o s t  in  t h e  rate base ,  o r  whether it should  w a i t  to e a r n  a 

r e t u r n  on i ts  investment  u n t i l  t h e  p l a n t  i s  in s e r v i c e .  The f i n a n c i a l  s t r a i n  

on  t h e  u t i l i t y  from p r o h i b i t i n g  CWIP cha rges  may l e a d  to postponement o r  de l ay  

o f  some n u c l e a r  p r o  j  ects , p a r t i c u l a r l y  t h e  seabrook,  NH, f a c i l i t y .  C u r r e n t l y ,  

f i v e  of  t h e  s i x  New Ehgland s t a t e s  d i s a l l o w  CWIP ( N e w  Hampshire, h a s  

i n t roduced  h u t  not  y e t  enac ted  l e g i s l a t i o n  to p r o h i b i t  CWIP f i n a n c i n g )  and 

t h e  i s s u e  is a  p o l i t i c a l 1 . y  s e n s i t i v e  one  throughout  much of  t h e  r eg ion .  

4.3.5 Hea l th  and S a f e t y :  Given t h a t  s u l f a t e  l e v e l s  in t h e  r e g i o n  are esti-  

mated to dec rease  t h e  concomitant  h e a l t h  e f f e c t s  from f o s s i l  f u e l  combustion, 

a s  i n d i c a t e d  by p o p u l a t i o n  exposure to  s u l f a t e s  d e r i v e d  f r m  f u e l  bu rn ing  

cmis s ion  s o u r c e s ,  w i l l  a l s o  d e c r e a s e ,  a s  i n d i c a t e d  on Tab le  6.* N e v e r t h e l e s s ,  

t h e r e  i s  growing r e c o g n i t i o n  in t h e  r e g i o n  o f  t h e  importance ,of i n t e r r e g i o n a l  

p o l l u t i d n  t r a n s p o r t ;  and indeed by 1990, some 85% d f  t h e  d e a t h s  shown on Tab le  

6 can be a t t r i b u t e d  to sources  l o c a t e d  o u t s i d e  o f  t h e  reg ion .**  In a d d i t i o n ,  

any h e a l t h  e f f e c t s  due to NO, o r  o x i d a n t s  may m r s e n ;  such  e f f e c t s  have n o t  

been q u a n t i f i e d .  . . 
The o t h e r  major h e a l t h  r e l a t e d  concerns ,  g i v e n  t h e  absence of  c o a l  mining 

in t h e  r e g i o n ,  i s  r a d i a t i o n  induced c a n c e r s  f r m  n u c l e a r  p l a n t  o p e r a t i o n .  

With t h e  i n c r e a s e  in n u c l e a r  - g e n e r a t i o n  in t h e  r e g i o n ,  t h e s e  w i l l  g e n e r a l l y  

i n c r e a s e ,  a s  i n d i c a t e d  on Table  7. Note t h a t  t h e  n u c l e a r  h e a l t h  e f f e c t s  are 

boocd on average c o n d i t i o n s  and do no t  r e f l e c t  l o c a l  p o p u l a t i o n  d e n s i t y  o r  

metero loqy.  

*For d e t a i l e d  documentat ion o f  t h e s e  computa t ions ,  see S. Morr i s ,  el a t ,  
"Heal th  E f f e c t s  of  t h e  EIA MXD-MID Scenario", Biomedical & Environmental  
Assessment D iv i s ion ,  Brookhaven Na t iona l  Labora tory ,  for thcoming r e p o r t .  

**Al l  of  t h e  New Ehgland S t a t e s  excep t  New Hampshire are c o p l a i n t i f f s  i n  a 
s u i t  a g a i n s t  EPA c o n t e s t i n g  c u r r e n t  a t t a i n m e n t  r u l e s  i n  l i g h t  o f  i n t e r s t a t e  
movements o f  p o l l u t i o n .  



TABLE 8 

Indiv i i l u a l  
Popu l a t i on -  . r i s k  l e v e l  
we igh t ed  so4 d e a t h s  p e r  l o6  Es t ima t ed  a t t r i b u t a b l e  , . 
conc  . , ug/m3 person/yearb  annual .  d e a t h s b  

1975 6.1 , 30-490' 3780- 5900 . .. 

1985 19-380 690-1 1000 . .  . 3.8 
1900 3.7 19-300 . 250- 4000 

' E f f e c t s  shown a r e  on an annua l  b a s i s ,  b u t  may a c t u a l l y  occu r  i n  some f u t u r e  . . 
y e a r s .  

b ~ h e  r a n g e  shown r e p r e s e n t s  app rox ima te ly  60% con f idence  l i m i t s  f r a n  a sub- 
j e c t i v e  p r o b a b i l i t y  d i s t r i b u t i o n  o f  c o e f f i c i e n t s  r e l a t i n g  m o r t a l i t y  l i n e a r l y . .  _ ! .  % _  

w i t h  ambient  s u l f a t e  c o n c e n t r a t i o n .  
. . .  : . . 

TA13LE 9 

ESTIMATED ANNUAL RADIATION INDUCED CANCERS DUE TO NUCLEAR POWER PLANTS 

Nuclear  
power P l a n t  G e n e r a l -  P u h l i c  
Workerc Rout i i l e   on-~oucine~ 

1975 0-0.29 0-0.008 0-0 - 3  
1985 0-0.47 0-0.012 0-0.9 
1990 0-1.45 0-0.023 0-0.9 

a m ~ r i u a l i z e d  ef fec t  of c a t a s t r o p h i c  a c c i d e n t s  



V. STATE =SUES 

5.1 CONNECTICUT 

5.1.1 A i r  Quality: 

o Scenario hypothesized ESECA conversions a t  Norwalk and Middletown 

a r e  in TSP non-attainment areas 

o Local a i r  quali ty analysis predicts  potent ia l  SO2 violat ions i n  

Fairf i e l d  County. 

o Control of a i r  pollution fran upwind s t a t e s  is a c r i t i c a l  factor  i n  

achieving a i r  quali ty goals. 

Indust r ia l  SO2 emissions are postulated to increase in Connecticut by 48% 

and u t i l i t y  emissions to decrease by 4%. Since the current o i l  sulfur  content 

l imi t  is 0.5%, t he  coal conversions w i l l  require scrubbers to  meet t h i s  

requirement. The local  a i r  quali ty analysis  predicted SO2 a i r  quali ty stan- 

dards v io la t ions  in Fai r f ie ld  County due to the additional sources there. 

Since the standard in question was the 3-hr average this is ml ike ly ,  a s  the 

e f f e c t s  of new and exist ing sources would not necessarily be additive. A more 

deta i led  analysis  a t  the sub-county level  would be appropriate. There are no 
* 

non-attainment areas fo r  SO2, but three AQCRs have shown par t icula te  problems 

(see Figure 13). 

Since improvements in a i r  quali ty are  due largely to  controls  on su l fu r  

oxides in the face of increases i n  fuel  use, concentrations of other pollu- 

tants ,  including nitrogen oxides and oxidants may increase. The influx of a i r  

pollut ion in to  Connecticut is an important issue,  and a ci t izens1 group has 

ins t i tu ted  legal  action against upwind s t a t e s  and sources. The tobacco crop 

is sens i t ive  to oxidants, which are already a t  f a i r l y  high levels  throughout 

the s t a t e ,  (Figure 131, and a worsening of this s i tua t ion  could have severe 

impacts . 
Connecticut has no PSD Class I areas, hut  v i s i b i l i t y  is important and 

should be improved by the postulated improvement i n  sulfur  concentrations. 

Scenario-Induced Changes: 

o An overal l  improvement in  population-weighted SO2 and SO4 by 1985 

w i l l  r e su l t  fran reductions in upwind, out-of-state sources. 

In-state SO2 emissions w i l l  be reduced by 1990. 



o SO2 emissions w i l l  increase s l ight ly  between 1975 and 1985 . . 
but w i l l  drop' below 1975 levels  by 1990. 

so2 AMBIENT CONCENTRATION (L)g/mJ) 

o SO2 ambient concentrations, however, are expected to decrease 

between 1975 and 1985 and again between 1985 and 1990. 

o SO4 ambient concentrations de?CliiIe between 1975 and 1965 and 

increase s l f  ghtly thereafter. 

Figure 13. Emissions and Air Quality Trends in  Connecticut 



5.1.2 Water Qua l i ty  and A v a i l a b i l i t y :  

o Water q u a l i t y  - impacts and consumptive use of water f o r  thermal 

genera t ion  on the  Connecticut River i n  Massachusetts ( p a r t i c u l a r l y  

a t  t h e  proposed Montague p l a n t )  may a f f e c t  water q u a l i t y  and a v a i l -  

a b i l i t y  i n  Connecticut .  

o A s  t h e  major i ty  of planned thermal capac i ty  a d d i t i o n s  and ESECA 

conversions a r e  c l u s t e r e d  along the  c o a s t ,  t h e  p o t e n t i a l  aggravation 

of water q u a l i t y  problems i n  Long 1siand Sound is a key i s s u e ,  

Consumptive use of water f o r  thermal power generat ion on the  Connecticut 

River i n  s t a t e s  upstream of Connecticut  is es t imated a t  some 47 c f s  f o r  t h e  

1990 M I D - M I D  s c e n a r i o ,  some 2.1 % of the  low flow of 21 60 c f s .  This may not  be 

a s i g n i f i c a n t  f r a c t i o n  i n  i t s e l f ,  b u t ,  coupled with t h e  p o t e n t i a l  f lood  

skimming* d ivers ions  v i a  the  Nor th f ie ld ,  MA, pumped s to rage  p r o j e c t  , ' it makes 

t h e  e n t i r e  i s s u e  of upstream a l l o c a t i o n  of Connecticut River water a mat te r  of 

s e r i o u s  concern i n  the  s t a t e ,  i f  only  from the  viewpoint of s e t t i n g  l e g a l  

precedents .  The f i r s t  major t rans-basin  d ivers ion  involving t h e  Connecticut  

River,  l i t i g a t e d  before  the  Supreme Court i n  t h e  1930s,* was upheld, but  many 

observers.  expect new debate  on i n t e r s t a t e  r i p a r i a n  i s s u e s  i f  these  p r o j e c t s  

Background I s s u e s  : 

. o Large segments of t h e  Connecticut River a r e  water q u a l i t y  l imi ted  

because of combined p o i n t ,  sewer, and non-point source ,  problems. 

o Water q u a l i t y  i n  Long I s land  Sound is a f f e c t e d  by numerous po in t  and 

non-point sources  c h a r a c t e r i s t i c  of ex tens ive  r e s i d e n t i a l  and 

i n d u s t r  l a 1  development. 

*See, e.g., .Ehgineering News Record, April  1931, f o r  a d iscuss ion.  

**See, e.g., NERRA d r a f t  p o l i c y  on Connecticut  River d ive rs ion ,  i n  Environ- 
mental  ~ e w s ,  EPA e g i o n  I ,  Jan.  1979. The r i p a r i a n  r i q h t s  i s s u e s  assoc ia ted  
with energy-re la ted p r o j e c t s  on t h e  Connecticut  River a r e  discussed i n  d e t a i l  
i n  M. Lapping, Legal Aspects of Water/Energy Problems i n  the  Northeast  Region, 
in C. Bryant, Ed i to r ,  Se lec ted  I n s t i t u t i o n a l  Aspects of Energy Development i n  
t h e  Northeast ,  R I I A  I ssue  Paper No. 3, Division of Regional S t u d i e s ,  BNL, May 
1979. 



5.1.3 Land Use, Ecology, and S o l i d  Waste: 

o P r o t e c t i o n  of c o a s t a l  resources  and ameni t ies  is  of key concern i n  

Connecticut .  

o The d i s p o s a l  of wastes f r m  p l a n t s  required to convert  to coal  under 

ESECA o r d e r s  may be a problem because most of these  p l a n t s  are 

loca ted  c o a s t a l l y  while p o t e n t i a l l y  a v a i l a b l e  s i t e s  are inland.  

Connecticut  is  one of t h e  n a t i o n ' s  l e a d e r s  i n  resource  recovery from . 

municipal  waste,  wi th  l a rge-sca le  f a c i l i t i e s  under cons t ruc t ion  o r  planned i n  

Bridgepor t ,  Har t ford ,  and N e w  Haven, each Wlth t h e  p o t e r ~ t i a l  for producing 

s i g n i f i c a n t  a m o v n t . ~  of  refuse-derived f u e l  s u i t a b l e  t o r  use as an i n d u s t r l d  

b o i l e r  f u e l  o r  a s  a supplementary f u e l  in coal-burning u t i l i t y  plants, .  This 

p o t e n t i a l  i s  not e x p l i c i t l y  considered in t h e  MID-MID scenar io ,  b u t ,  because 

of i t s  environmental b e n e f i t s  compared with conventional l a n d f i l l  d i s p o s a l ,  it 

r e p r e s e n t s  an important o v e r a l l  gain to t h e  s t a t e .  

Background I s s u e s  : 

o Connecticut  i s  a s t a t e  wi th  d i v e r s e  land use p ressures  and 

p a t t e r n s .  The e x i s t i n g  and pos tu la ted  thermal p l a n t  s i t i n g  does not 

complement t h i s  p a t t e r n ;  r a t h e r ,  it appears t o  l o c a t e  p l a n t s  in 

a r e a s  of i n t e n s i v e  growth p ressure .  

5.1.4 S o c i a l ,  Economic, and I n s t i t u t i o n a l :  

o A l l  t h e  proposed new p w e r  p l a n t s  are s i t e d  i n  the heavi ly  populated 

c o a s t a l  count ies .  The labor fufce oE t h e  s t a t e  i a  q u i t o   killed and 

no shor tages  of workers a r e  f o r e c a s t .  No s i g n i f i c a n t  m r k  f o r c e  

i n  migrat ion is a n t i c i p a t e d .  

o A number of i n s t i t u t i o n a l  i s s u e s  and problems may crop up i n  t h e  

t ime covered by t h e  MID-MID scenar io  which w i l l  a f f e c t  energy 

development. Some of t h e s e ,  such a s  water d ive rs ions ,  have been 

covered i n  o t h e r  ~ e c t i o n s  of t h i s  report. 

Connecticut  has comprehensive s i t i n g  laws and planning mechanisins over -  

i n g  major e n e r q  f a c i l i t i e s .  Although dec i s ion  of t h e  S t a t e  Power F a c i l i t y  

Evaluat ion Council can over r ide  those  of l o c a l  a u t h o r i t i e s  f o r  most types  of 

energy f a c i l i t i e s ,  l o c a l  v o t e r  approval is required f o r  t h e  cons t ruc t ion  of 

o i l  r e f i n e r i e s .  This r e f l e c t s  concern and apprehension over t h e  p o t e n t i a l  

environmental impact of Outer Cont inenta l  Shelf  o i l  exp lora t ion  and a s s o c i a t e d  

onshore development. Connecticut ,  through i ts  Off ice  of Po l icy  Management, 



a l s o  t a k e s  an a c t i v e  r o l e  in s t a t e w i d e  ehergy p l ann ing  &d f o r e c a s t i n g ,  i n  

c o n t r a s t  to t h e  p r i m a r i l y  r eac t iv ;  p o s t u r e  toward u t i l i t y  i n i t i a t i v e s  adopted 

by many o t h e r  New h g l a n d  states. 

The Connec t i cu t  L e g i s l a t u r e  is c u r r e n t l y  c o n s i d e r i n g  a b i l l  t h a t  would 

impose a moratorium on t h e  c o n s t r u c t i o n  of  n u c l e a r  power f a c i l i t i e s  pending 

r e s o l u t i o n  o f  t h e  n u c l e a r  w a s t e  problem.* A t  t h e  same time, l e g i s l a t i o n  

suppor t ed  by a c o a l i t i o n  o f  pro-nuclear  groups h a s  r e c e n t l y  been in t roduced to 

ban l o c a l  r e s t r i c t i o n s  o n ' n u c l e a r  m a t e r i a l  t r h ' s p o r t  such  a s  t h o s e  adopted by 

New London. 

5.1.5 H e a l t h  and S a f e t y :  ' 

o A major  s a f e t y  concern r e g a r d i n g  nuc lea r  power is t h e  t r a n s p o r t a t i o n  

o f  n u c l e a r  m a t e r i a l s .  

o  Concern over  t h e  e f f e c t s  o f  low l e v e l  r a d i a t i o n  may a f f e c t  l i c e n s i n g  

of  M i l l s t o n e  '3. 

Nuclear  power is viewed a s  a  p o t e n t i a l  h e a l t h  concern.  Low l e v e l  r ad i -  

a t i o n  from a number o f  p o s s i b l e  sou rces  b u t  s p e c i f i c a l l y  f r a n  t h e  M i l l s t o n e  

n u c l e a r  complex is pe rce ived  by some a s  a p o t e n t i a l  cancer  t h r e a t  to r e s i d e n t s  

o f  t h e  immediate a r e a  sur rounding  t h e  s i t e .  This  i dea  is suppor ted  by t h e  

C1.m S h e l l  A l l i a n c e ,  which a l s o  has r a i s e d  a number o f  environmental  i s s u e s .  

The a n a l y s i s  i n d i c a t e s ,  however, t h a t  t h e  expected  annual  number o f  r a d i a t i o n -  

induced cance r s  i n  t h e  gene ra l  p u b l i c ,  i n  t h e  e n t i r e  s t a t e ,  a t t r i b u t a b l e  to 

n u c l e a r  power p l a n t s  rises from 0.11 2 in 1975 t o  o n l y  0.36 i n  1990, i n c l u d i n g  

t h e  annua l i zed  e f f e c t  of  p o t e n t i a l  c a t a s t r o p h i c  a c c i d e n t s .  The o t h e r  major 

concern r e g a r d i n g  n u c l e a r  power is t h e  t r a n s p o r t  o f  n u c l e a r  m a t e r i a l s .  Legis-  

l a t i v e  a c t i o n  on t h i s  i s s u e  (Rep. John Anderson and Rep. David Lavine)  is 

c u r r e n t l y  be ing  cons idered .  

Conserva t ion  of  energy  i s  a h i g h l y  v e r b a l i z e d  concern o f  s t a t e  energy 

o f f i c i . a l s .  Associa ted  wi th  t h i s  i n i t i a t i v e  are a number of  measures t h a t  have 

d i r e c t  h e a l t h  consequences. C e r t a i n l y  i n s u l a t i o n  m a t e r i a l s  ( i l . , urea-  

formaldehyde and a s b e s t o s )  a r e  known o r  suspec ted  t o  be h e a l t h  hazards .  An 

ir~ciease i n  t h e  number of home f i r e s  h a s  been a t t r i b u t e d  p a r t l y  to inc reased  

*This  b i l l  was r e c e n t l y  s igned  by Gov. Grasso (see s e c t i o n  4.1.2).  



use of wood and o t h e r  m a t e r i a l s  a s  supplemental h e a t i n g  sources;  con t inua t ion  
. . 

of  t h i s  t r e n d  is a concern. Another conservat ion measure encouraged by state 

agenc ies  is  t o  reduce home h o t  water temperatures,  and t h i s  has had t h e  secon- 

dary p o s i t i v e  e f f e c t  of reducing t h e  number of burns, which has  r e c e n t l y  been 

r i s i n g .  

Scenario-Induced Changes : 

o The expected annual number of radia t ion- induced cancers  i n  t h e  

genera l  y u b l l c  111 C U I I I I ~ C  L I L ' u L  aLtr  iLuLalrle Lu 11uc1ea power r'iaes 

from 0.112 i n  1975 t o  0.36 i n  1990, inc lud ing  t h e  annual ized e f f e c t  

of c a t a s t r o p h i c  accidents .  

o The range of es t imated  t o t a l  dea ths  a t t r i b u t a b l e  t o  f o s s i l - f u e l  

' . : combustion f a l l s  from 100-1700 i n  1975 t o  76-1200 i n  +1990. 

o The maximum persona l  r i s k  t o  death  from f o s s i l  combustion sources  

decreases  by from 0.53x10-~ i n  1975 t o  0 . 3 2 ~ 1 0 ' ~  i n  1990. 



5 r2 RHODE ISLAND 

5.2.1 A i r  Quality: 

Key Issues 

o The small s i ze  of Rhode Island, coupled with modest emissions, makes 

out-of-state sources the dominant fac tor  by about 10: 1 f o r  SO2 and 

100: 1 f o r  SO4. 

o The Metropolitan Providence In t ras t a t e  A i r  Quality Control Region is 

i n  v io la t ion  of the primary ISP standard. 

Scenario-Induced Changes: 

o SO2 emissions from major sources are projected to decrease ,(Figure 

14) 

o Population-weighted hncen t ra t ions  of SO2 are projected to decrease 

between 1975 and 1990, and t h e e  of SO4 to  decrease between 1975 and 

1985 and ~ increase s l i g h t l y  between 1985 and 1909. 

5.2 02 Water Quality and Availability: 

o There are no major scenario re la ted  water ava i l ab i l i ty  problems in 

Rhode Island. 

o S i t ing  of NEP 1, an 11 50-MW nuclear un i t  near Charleston on Block 

Island Sound, w i l l  ra i se  the usual problems of thermal pollution. 

Groundwater requirements during construction may conf l ic t  with other 

uses. 

5.2.3 Land Use, Ecology and So l id  Waste : 

o m e r e  a r e  no major scenario-related issues regarding land use, 

ecology or  so l id  waste in Rhode Island. 

5 -2.4 Social ,  Economic, and Ins t i tu t ional :  

o There are  no major, scenario-related socioeconomic impacts in  Rhode 

Island 

o Several ins t i tu t iona l  issues w i l l  have a bearing on nuclear 

developnent par t icular ly  t b  praposed NEP-1 nuclear f a c i l i t y .  

Toaal sncioemnmic issues should pose no problem fo r  Rhode Island energy 

developnent. The area around the old Charleston Naval A i r  S ta t ion ,  can eas i ly  

acconunodate the workers needed for  a c t i v i t i e s  supporting the  offshore o i l  

developnents a t  Quonset. For NEP-1, labor ava i l ab i l i ty  may pose a problem in 

the  boilennaker c r a f t  since the workers would be drawn fran a Boston-based 
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o SO4 ambient concentrations w i l l  decrease between 1975 

and 1985 but increase sl ightly thereafter. 

Figure 14 .  Emissions and Air Quality Trends in mode Island 



uni0.n h a l l .  The u t i l i t y  and t h e  mode I s land  Construct ion Trades Union 

es t imate  t h a t  75 t o  85% of  t h e  labor  fo rce  w i l l  be Rhode I s landers  i f  proper 

t r a i n i n g  and appren t icesh ip  a r e  provided. 

New England Power Company's p lan f o r  NEP 1, an 1150-MW nuclear  power 

p l a n t  has met with considerable  c i t i z e n  opposi t ion.  The s t a t e  l e g i s l a t u r e  is 

c u r r e n t l y  considering a b i l l  t h a t  would give  t h e  General Assembly t h e  power o f  

f i n a l  approval o r  veto  o f  a l l  p lans  f o r  energy f a c i l i t i e s  i n  t h e  s t a t e .  

U t i l i t y  offic5.al.s have s t a t e d  t h a t  such a b i l l ,  i f  enacted,  could delay t h e  

p r o j e c t  a s  much a s  t h r e e  years.  However, t h e  proposed s i t e  f o r  NEP h a s  not 

y e t  been secured by t h e  u t i l i t y  from General Services  Administrat ion (GSA), 

which is  charged with d i sposa l  of t h i s  f e d e r a l  proper ty .  Extensive l i t i g a t i o n  

' concerning optimal use o f  t h i s .  l and  must be a n t i c i p a t e d ,  r e s u l t i n g  in f u r t h e r  

de lays  i n  l i cens ing .  

5.2.5 ~ e a l t h  and Safe ty :  

o The estimated range of annual deaths  a t t r i b u t a b l e  to m i s s i o n s  from 

f o s s i l  f u e l  combustion ( s u l f a t e s )  f a l l s  from 29-470 i n  1975 t o  

23-360 i n  1990. 

o The es t imated number o f  annual radiation-induced cancers  i n  . t h e  

general  publ ic  inc reases  from 0.001 i n  1975 t o  0.17 i n  1990, includ- 

ing t h e  annualized e f f e c t  o f  c a t a s t r o p h i c  accidents .  The sharp 

inc rease  is due to the  nuclkar u n i t  (NEP 1 )  p o s t u l a t e d  f o r  Washing- 

ton County. 



5 3 MASSACHUSETTS 

5.3.1 A i r  Q u a l i t y : .  

o The MID-MID s c e n a r i o  inc ludes  380 MW of  combined-cycle capaci ty  i n  

Hampden County, 70 MW of combined-cycle capac i ty  in B r i s t o l  County, 

and ESECA convers ions  i n  B r i s t o l '  and Hampden Counties. 

Massachusetts has no non-attainment a reas  f o r  SO2 and only a few l o c a l  

non-attainment a r e a s  f o r  TSP. The s t a t e  has granted higher-sulfur  f u e l  va r i -  . 

ances f o r  c e r t a i n  p o i n t  sources ,  and would l i k e  to continue and extend t h i s  

program; t h e r e f o r e ,  f u r t h e r  SO2 emissions ' inc reases  a r e  to be expected. The 

Brayton Point  p l a n t  in B r i s t o l  County is  being converted f r a n  o i l  to coa l  

( v o l u n t a r i l y )  under an agreement. with EPA allowing up to 3.5% s u l f u r  coal to 

be used in exchange f o r  ' . t ighter  c o n t r o l s  on p a r t i c u l a t e  emissions.* 

The long-range t r a n s p o r t  a n a l y s i s  showed a decrease in p p u l a t i o n -  

weighted concen t ra t ions  of SO4 and, to a lesser e x t e n t  of SO2. However, much 

o f  t h e  p p u l a t i o n  is near t h e  seacoast  and thus s u b j e c t  to maritime a i r  move- 

ments no t  taken i n t o  account in t h i s  ana lys i s .  

Massachusetts  has no Class  I PSD a r e a s ,  b u t ,  l i k e  Connecticut ,  i s  

concerned about v i s i b i l i t y  and eco log ica l  e f f e c t s .  A Massachusetts c i t i z e n s '  

group i s  a l s o  a p a r t y  i n  t h e  Connecticut  s u i t  aga ins t  i n t e r s t a t e  a i r  

p o l l u t i o n .  

Scenario-Induced Changes: 

o The s t a t e  w i l l  experience near ly  constant  i n d u s t r i a l  SO2. emissions 

from 1975 t.o 1990 (F igure  1 5 ) .  

o U t i l i t y  emissions w i l l  increase  s u b s t a n t i a l l y  from 1975 t o  1985 and 

then decrease between 1985 and 1990, but w i l l  remain above the  1975 

l e v e l  ( F i g ~ r e  15) . 
o Bpulat ion-weighted concen t ra t ions  of SO2 w i l l  decrease between 1975 

and 1990; those  of SO4 w i l l  decrease  between 1975 and 1985 and 

inc rease  s l i g h t l y  thereafter  (Figure 1 5 ) .  

*This agreement between t h e  Masschusetts Department of Environmental W a l i t y  
Engineering and t h e  u t i l i t y ,  in which SO2 emissions were t raded o f f  a g a i n s t  
p a r t i c u l a t e  emissions,  wi th  t h e  u t i l i t y  i n s t a l l i n g  a d d i t i o n a l  p a r t i c u l a t e  
c o n t r o l  equipment i n  exchange f o r  a guarantee t h a t  emission s tandards  w i l l  
remain unchanged f o r  1 5 y e a r s ,  r e p r e s e n t s  a considerable  innovation.  It 
should be noted t h a t  s i n c e  t h e  emissions c a l c u l a t i o n s  f o r  t h i s  f a c i l i t y  were 
based on 2.2% s u l f u r  coa l ,  SO2 emissions f o r  Massachusetts may be unders ta ted.  
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Figure 15. Emissions and Air Quality Trends in Massachusetts 



5.3.2 Water Quality and Avai lab i l i ty :  . , 

o Iron,  manganese, cadmium, cyanide, and a l k a l i n i t y  l eve l s  cur ren t ly  

exceed appl icable  standards i n  the Connecticut River, and cooling 

tower blowdown a t  t he  proposed Montague s i t e  would r a i s e  these  

l eve l s .  

o Groundwater q u a l i t y  and a v a i l a b i l i t y  are of concern i n  coas ta l  

areas .  The groundwater t a b l e  may be disrupted dlrring construction 

o f ,  Pilgrim 2. 

Water qua l i t y  i s sues  w i l l  be of general concern in both the  hbntague and 

Pi lgr im 2 hearings. Regarding. cooling. tower blowdown, where concentration 

r e s u l t s  s o l e l y  from evaporative l o s s  and discharge back to the r i v e r  over a 

reduced c ross  sec t ion  determined by d i f fu se r  confiqurat ion,  it i s  not c l ea r  

whether the u t i l i t y  m u l d  be required to t r e a t  t h i s  waste stream.* A decis ion 

by t h e  4th U.S. C i r cu i t  Court** has taken the  view t h a t  po l lu t an t  discharge, 

a s  defined by the Act, r e f e r s  only to substances added to the intake stream. 

A discharge permit may be wr i t ten  by a s t a t e  o r  regional  EPA o f f i c e  l im i t i ng  

t h e  l e v e l s  of some substances due to the concentration e f f e c t ;  but such l i m i t -  

a t i o n s ,  i f  any e x i s t ,  have not ye t  been t e s t ed  in the  courts.  The water 

q u a l i t y  computations addressed only cooling tower blowdown e f f ec t s ;  inclusion 

o f  t h e  impacts of discharging biocides  and sca le  preventat ive would requi re  

f u r t h e r  analysis.** 

Backqround Issues  : 

o The proposed divers ion of Connecticut River floodwaters r a i s e s  

se r ious  r i pa r i an  r i g h t s  i s sues  ( s e e  Sect ion 5.1.2). 

o Aqgressive water qua l i t y  management programs have g rea t ly  improved 

surface water qua l i t y  in the  s t a t e  b u t .  have not had a measurable 

a f f e c t  on groundwater qua l i ty .  

*R. S t o l l ,  a t to rney ,  Office of t he  General Counsel, EPA, Washington, DC, 
personal  communication (4 /20/79) .  

**Appalachian Power vs Train,  4 t h  C i r cu i t  Court, 545 Fed W (1351),  p. 1377 (k) 
Credi t  f o r  Intake of  Pol lu tan ts .  

**For complete d e t a i l s ,  see  E. Kaplan, Water Quality Invest igat ions a t  
Proposed Freshwater S i t e s  f o r  Thermal Power Generation Additions, RIIA Issue 
Paper .No. 4 ,  Division of Regional S tudies ,  BNL, May 1979. 



5.3.3 Land Use, Ecology and So l id  Waste: 

o The ecological  impact of  t ransbasin divers ion v i a  t he  Northfield 

pumped s torage pro jec t  may be extensive. 

o The ecologic impacts of OCS development and support a c t i v i t i e s  a r e  

of  grave concern to the New Qlgland commercial f i sh ing  industry.  

o The disposal  site fo r  so l id  wastes due to the  Brayton Point ESECA 

conversion is s u f f i c i e n t  only to 1984. 

The Brayton Point p l an t ,  t he  only one in the  region now considered l i k e l y  

t o  undergo ESECA conversion, w i l l  use an ash disposal  s i t e  some 12 miles 

d i s t a n t ,  requir ing expensive trucking, and with s u f f i c i e n t  capacity f o r  only 5 

years;  an a l t e rna t ive  s i t e  (presumably even more d i s t a n t )  w i l l  be required i f  

some use for  the  ash cannot be developed. 

The planned divers ion of Connecticut River floodwaters i n to  the Boston 

water supply system v i a  t h e  Northfield pumped storage p ro j ec t  r a i s e s  se r ious  

concerns about ecosystem impacts a s  well as  a host of downstream r ipar ian  

r i g h t s  issues .  The Connecticut River is frequently subjec t  to ser ious flood- 

ing problems and i ts  va l ley  a l so  has a unique ag r i cu l tu ra l  product ivi ty  

(tobacco, asparagus, and corn being important cash c rops) ;  any d r a s t i c  change 

in  hydrologic regime a l t e r ing  its r o l e  in  enhancing f e r t i l i t y  m u l d  be of 

ser ious long-term concern .* 
-Massachusetts is in te res ted  in exploring the po ten t ia l  f o r  offshore'  o i l ,  

but t he  e f f e c t s  of t h i s  a c t i v i t y  on f i sh ing ,  the  environment, and hea l th  a r e  

of general concern. Dr i l l ing  operations could po l lu te  the coas ta l  waters with 

heavy metals such a s  beryllium and cadmium. Tanker s p i l l s  and increases  ship- 

ping t r a f f i c  a l so .  pose a p t e n t i a l  hazard. S igni f ican t  f inds  of o i l  and gas 

could require  t he  dredging of por t s  such a s  New Bedford which is known to have 

l a rge  amounts ' of PCBs res id ing  on its harbor botton. Disturbing t h i s  

r e l a t i v e l y  s t ab l e  mass could contaminate f i sh ing  and lobs t e r  grounds. 

5.3.4 Soc ia l ,  Economic, and I n s t i t u t i o n a l :  

o Labor a v a i l a b i l i t y  in spec ia l ized  c r a f t s  would pose a problem only 

i f  the construction schedules of too many f a c i l i t i e s  overlap o r  i f  

o the r  construction a c t i v i t i e s  in the  Boston area increased too 

g rea t ly  ( see  Figure 12 f o r  plant-specif ic  impacts) . 
*M. m t e l ,  Study of Possible  Environmental Ef fec t s  of Proposed Diversion of 
Connecticut River- t o  Quabbin Reservoir, Report on Phase. I. I n s t i t u t e  for  Man 
and H i s  Environment, U. of Massachusetts, Amherst, Feb. 1974. 



o Major i n s t i t u t i o n a l  ac t ions  w i l l  be required to  decide t h e  r i pa r i an  

r i g h t s  i s sues  evolving from any p o t e n t i a l  divers ion of Connecticut 

River waters. 

Since 1974 Massachusetts has had a comprehensive Energy F a c i l i t i e s  S i t e  

Evaluation Act. As amended, t h i s  s t a t u t e  i nves t s  t he  s t a t e  with decision- 

making powers over most. types of major new energy f a c i l i t i e s  including elec-  

t r i c  generating p l an t s ;  o i l  r e f i n e r i e s ,  s torage terminals,  and pipel ines;  and 

na tu ra l  gas  f a c i l i t i e s .  The Massachusetts General Court ( the  s t a t e  l eg i s l a -  

t u r e )  i s  cur ren t ly  considering l e g i s l a t i o n  t h a t  would impose a ~ r a , t o r i , u m  . . on 

nuclear  power p l a n t  construct ion pending reso lu t ion  of nuclear waste, prob- 

l e m s .  The impact of these  measures on fu tu re  energy f a c i l i t y  s i t i n g  cannot be 

accurately pred ic ted  or evaluted now, but may ser ious ly  i n h i b i t  the  construc- 

t i o n  of nuclear power p l a n t s  i n  t he  s t a t e s .  

Local socioeconomic impacts of proposed new energy f a c i l i t i e s  should no t  

cause any schedule delays. The s i t e s  of t h e  combined-cycle and other  o i l -  

f i r e d  power p l a n t  u n i t s  a r e  near heavily populated a reas  and a r e  readf ly  

access ib le  t o  construct ion workers. Few workers w i l l  r e loca t e  dur&ng the  
-\ 

cons t ruc t ion  per iod,  and operat ions personnel who r e loca t e  w i l l  be eas,i ly 

accommodated. For the  two nuclear f a c i l i t i e s ,  Pi lgr im 2 and Montaque 1, it is 

estimated t h a t  about 10% of the  s t a f f  w i l l  r e loca te .  

Hackground I s sues  : 

o I n  t he  recent  pa s t ,  s t a t e  represen ta t ives  have expressed concern 

over t h e  horn-and bust  impacts of energy developments on loca l  

economics. 

o The reso lu t ion  of ( p a s t )  s o l i d  waste disposal  s i t e  proposals must be 

viewed a s  unsa t i s fac tory  i n  l i g h t  of the  p o t e n t i a l  demand for s i t e s  

fo r  coa l - f i red  power p lan t  wastes. Proposals for such s i t e s  may 

r a k e  i n t r a - s t a t e  eqvit-y issues .  

5.3.5 Health and Safety: 

o Concern over hazards Of LNG tanker t r a f f i c  i n  Boston Harbor may 

cons t ra in  LNG imports,. 

o Dredging of N e w  Bedford Harbor and other  'old po r t s  t o  support on- 

shore f a c i l i t i e s  for  OCS development may re lease  s ign i f i can t  amounts 

o f  PCBs. 



o Concern over  u se  of urea-formaldehyde a s  a home i n s u l a t i o n  m a t e r i a l  

may a f f e c t  c o n s e r v a t i o n  o b j e c t i v e s .  

o h r a l u a t i o n  o f  n u c l e a r  sites is  o f  g rave  concern because o f  t h e i r  

l o c a t i o n  nea r  t r a n s p o r t a t i o n  b o t t l e n e c k s  on t h e  way t o  major r e c r e a -  
t . .  

t i o n  a r e a s .  

C u r r e n t l y  one o f  t h e  most prominent  ene rgy- re l a t ed  h e a l t h  i s s u e s  i n  t h e  

s t a t e  i s  t h e  use  of  urea-formaldehyde (UF) t o  i n s u l a t i n g  b u i l d i n g s  and homes. 

Within t h e  p a s t  y e a r  abou t  500 compla in ts ,  p r i m a r i l y  o f  s k i n  and eye i r r i t a -  

t i o n  a l o n g  w i t h  r e s p i r a t o r y  impairment ,  w e r e  r e c e i v e d  from f a m i l i e s  who 

r e c e n t l y  i n s u l a t e d  t h e i r  homes w i t h  UF, which may have been used  i n  an estima- 

t e d  3000 t o  5000 homes i n  t h e  s t a t e .  Under c e r t a i n  c i r cums tances ,  p o s s i b l y  a s  

a r e s u l t  of  improper mixing a n d ' i n s t a l l a t i o n ,  U F  b reaks  down t o  produce forma- 

ldehyde fumes. Massachuse t t s  is i n  t h e  f o r e f r o n t  o f  t h e  movement t o .  ban the 

use  o f  U F  i n s u l a t i o n ,  b u t  a number of  s i m i l a r  compla in t s  in o t h e r  states (CR, 

NH, W I ,  MN) have been r e p o r t e d  i n c l u d i n g  one s u s p e c t e d  dea th ,  t h a t  o f  an  

i n f a n t  i n  Minneapolis .  The Massachuse t t s  S t a t e  Department o f  P u b l i c  Heal th  

and t h e  Cen te r  f o r  Desease C o n t r o l  i n  A t l a n t a ,  GA, a r e  p l a n n i n g  an epidemiolo-  

g i c a l  s tudy  o f  t h i s  s i t u a t i o n .  

Scenario-Induced Changes: 

o The e s t i m a t e d  range  o f  annua l  d e a t h s  a t t r i b u t a b l e  t o  f o s s i l - f u e l  

combustion ( s u l f a t e  emis s ions )  f a l l s  from 180-2900 i n  1975 t o  

140-2200 i n  1990, and t h e  ave rage  p e r s o n a l  annua l  r i s k  o f  d e a t h  

. d e c r e a s e s  from 0 .51x10-~  i n  1975 t o  0 .32x10-~  i n  1990. 

o The e s t i m a t e d  nunber o f  annua l  r ad ia t ion - induced  c a n c e r s  i n  t h e  

g e n e r a l  p u b l i c  i n c r e a s e s  from 0.07 i n  1975 t o  0.32 i n  1990, inc lud-  

i n g  t h e  a n n u a l i z e d  e f f e c t  o f  c a t a s t r o p h i c  a c c i d e n t s .  The s h a r p  

i n c r e a s e  is due t o  t h e  Montague and P i l g r i m  n u c l e a r  u n i t s  p o s t u l a t e d  

by t h e  Scenar io .  



5 -4 VERMONT 

5.4.1 A i r  Quality : 

o No major problems a r e  i d e n t i f i e d  or  expected from energy-related 

a c t i v i t i e s  implied by the MID-MID scenario.  

Both i n d u s t r i a l  and u t i l i t y  emissions were pro jec ted  t o  increase i n  

Vermont, although the  absolute  l eve l s  w i l l  remain qu i t e  low. This is consis- 

t e n t  with t h e  reported des i r e  of t he  s t a t e  t o  r e l ax  its sulfur- in-fuel  l i m i t  

from 1% t o  2%. The e n t i r e  s t a t e  meets t h e  SO2 and primary TSP ambient a i r  

q u a l i t y  standards.  

The .l.ong-range t r anspo r t  ana lys i s  p ro jec t s  a decrease m pQpUlati0n- 

weighted concentrat ions of both SO2 and SO4 due pr imari ly  t o  out-of-state 

reduct ions ( s e e  Figure 16) .  ~ i ~ i b i l i t y  i s  expected to ilnprove a t  the Class I 

P S D  a r e a  i n  Vermont (Lye Brook Wilderness) . 
5.4.2 Water Quality an Avai lab i l i ty :  No major problems a r e  i d e n t i f i e d  o r  

expected from energy-related a c t i v i t i e s  implied by the  MID-MID scenario.  

5.4.3 Land Use, Ecology, and Sol id  Waste: No major problems a r e  i d e n t i f i e d  

o r  expected. 

5.4.4 Soc ia l ,  Economic, and I n s t i t u t i o n a l :  No major problems a r e  i d e n t i f i e d  
. . 

o r  expected. 

In  response t o  widespread piiblic concern u v e 1  s a r ~ L y  pi-oblems associated 

with the  operation of t he  Vermont Ya.nRee nuclear p l a r ~ t  ~ I I J .  wiLli i iucltar power 

i n  general ,  Vermont enacted l e g i s l a t i o n  i n  1975 giving the  s t a t e  l e g i s l a t u r e  

t h e  power of f i n a l  approval o r  veto of proposed nuclear f a c i l i t i e s . .  The 

e f f e c t  of t h i s  l e g i s l a t i o n  on fu ture  energy suppl ies  i n  t he  s t a t e  is uncertain 

because it has not  y e t  been t e s t e d  and no addi t iona l  nuclear f a c i l i t i e s  i n  

Vermont a r e  now being planned. Of more immediate (and pos i t i ve )  p o t e n t i a l  

impact is the  outcome of cur ren t  negot ia t ions by Vermont u t i l i t i e s  and by 

s t a t e  power. a u t h o r i t i e s  with Quebec an& with Ontario Hydro fur L11e purchase of 

Canadian e l e c t r i c  power. * 

5.4.5 Health and Saf etx: The major immediate energy-related publ ic  hea l th  

concern i n  Vermont centers ,  suryr i s iny ly ,  on so l a r  energy. Already as  many as 

60% of  a l l  homes a r e  estimated t o  use wood t o  supply a t  l e a s t  p a r t  of winter 

home heat  ( i n  other  than purely decorat ive f i r e p l a c e s ) ,  and the  number of home 

*See Ca r ro l l ,  op. c i t . ,  f o r  fu r the r  discussion. 

- 4 2  - 



........ U.." .............. ........................... 
19@5 @iffitiI i i i i i  i i i i i i i i i i i i i i  x.. .......................... :::::::::::::::: ! :::::::::::::: 

utility Eji!ii indusby 

o ~ o ~ e m i s s i o n s  are expectedto  double between 1975and 1990, 

nonetheless, emissions l eve l s  w i l l  remain s igni f icant ly  low. 

......... ........ 
utility iii~i ina)stry 

o 502 a~nbient concentrations w i l l  decline between 1975 and 1985 

and increase s l i gh t ly  between 1985 and 1990. 

SCk AMBIENT CONCENTRATION (Wm') 

::::::~:...."~....."' ::;?&g$;;;G g#EgaihdiiiIili 
3 6 

........ a utility ; i i i i i l l  

o So4 ambient concentrations w i l l  halve between 1975 and 1985. 

Figure 16. Emissions and Air Quality Trends in  Vermont 



f i r e s  has increased d ras t i ca l ly  i n  the  pas t  two years. Several agencies are 

now mounting campaigns t o  focus public a t tent ion  on the  hazards of wood 

burning i n  inadequate f a c i l i t i e s  (or  those t h a t  v io la te  building codes). 

Another cause f o r  concern is .the use of ant i f reeze  in so la r  heating systems 

( t o  prevent freezing in heat absorption c o i l s  during very cold weather), 

pa r t i cu la r ly  with regard to  possible contamination of the domestic drinking 

water supply. These i ssues  w i l l  not s igni f icant ly  impede attainment of the  

scenario technology mix, but  they are emerging technology-related public 

heal th concerns in  the  state. 

Scenario-Induced Changes t 

o The estimated range of annual deaths i n  Vermont a t t r ibutable  to 

foss i l - fue l  combustion ( su l fa te  emissions) f a l l s  from 13-210 i n  1975 

t o  8-130 i n  1990, and the corresponding individual r i s k  probabil i ty 

f a l l s  about 50% from 0.46~10 '~  t o  0.23~10'~. 

o The estimated number of annual radiation-induced cancers in  the  

general public f a l l s  from 0.04 i n  1975 t o  0.03 i n  1990, ineltrding 

the  annualized e f fec t  of catastrophic accidents. 



5.5 NEW HAMPHSIRE 

5.5.1 A i r  Quality: 

o The local  a i r  quali ty analysis  projected exceedance of Class I RSD 

increments in Coos County due primarily to indust r ia l  emissions. 

o Both indust r ia l  and u t i l i t y  emissions a r e  projected to increase 

between 1975 and 1985 and then to decrease to less t h m  1975 l eve l s  

by 1990 (Figure 17). 

o Population-weighted concentrations of SOq w i l l  decline between 1975 

and 1990, but those of SO4 will. decline from 1975 and 1985 and 

increase s l igh t ly  thereaf ter  ( Figure 17) . 
The emissions of SO2 from major sources i n  New Hampshire are  projected to 

remain f a i r l y  constant over the period 1975-1990. There are sane local  non- 

attainment problems due to pulp m i l l s ,  b e  otherwise no important pending 

regulatory donstraints . 
The local  a i r  quali ty analysis projected exceedance of the Class I RSD 

increments of Coos County due primarily to indus t r ia l  emissions. The long- 

range transport  analysis  showed very low SO4 concentrations because of 

decreases f r& out-of-state sources, and v i s i b i l i t y  was therefore expected to  

improve i n  the Class I areas of New Hamsphire. 

5.5.2 Water Quality and Availability: 

o Conflicts over the use of groundwater during construction of Sea- 

brook I have already arisen. 

o No other major problems a re  ident i f ied  o r  expected. 

5.5 -7 Land Vge, Ecology, and Sol id  Waste: No major problems are ident i f ied  - 

o r  expected. 

5.5.4 Social ,  Economic and Ins t i tu t iona l :  

o Public opposition to nuclear power in the s t a t e  has focused on the 

Seabrook nuclear generating stat ion.  

o Local socioeconomic impacts muld  in te r fe re  with energy development 

in the s t a t e .  

o Growing public opposition to nuclear power f a c i l i t i e s ,  a rqionwide 

and nationwide phenanenon, has been most dramatically manifested in 

recent  massive public demonstrations against construction of the  

Seabrook nuclear generating s ta t ion  i n  New Hampshire. Canpletion of 

t h i s  f a c i l i t y  is now further  impeded by financing problems due &I 
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o SO2 emissions w i l l  increase between 1975 and 1985 and 

then drop below 1975 levels by 1990. 
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and 1975 and 1985 and increase s l ight ly  theraftex. 

Figure 17. Emissions and Air Quality Trends in New Hampshire 



p a r t  to t h i s  widespread opposition. The recent elect ion of Governor 

Hugh Gallen (who campaigned on an anti-CWIP platform) has no doubt 

spel led an end to the construction work i n  progress (CWIP) charges 

on which Public Service of New Hampshire was relying for  a substan- 

t i a l  pa r t  of the Seabrook plant '  s financing. 

Additional legis la t ion  aimed a t  curbing o r  regulating nuclear power 

f a c i l i t i e s  has been introdriced i n  the New Hampshire Legislature. One b i l l  

would prohibi t  t h e  disposal of nuclear wastes within the  s t a t e ,  and another 

would mandate s t a t e  investigation and monitoring of low-level radiation emiss- 

ions. 

The obstacles to the construction of the  Seabrook plant  posed by current 

o r  proposed l eg i s l a t ive  impediments and by public opposition could r e s u l t  i n  

power supply delays and shor t fa l l s  t h a t  would be f e l t  throughout the New 

England Power Pool. 

m c a l  socioeconoimc impacts should not in te r fe re  with proposed energy 

developments i n  New Hampshire. Most energy f a c i l i t i e s  w i l l  be s i t ed  in the  

populous southern pa r t  of the s t a t e  and therefore readily accessible to con- 

s truct ion workers. Of t he  June 1975 Seabrook construction work force of 2200, 

'!for example, only 246 had immigrated to mckingham (where the plant  is s i t ed )  

and adjacent St ra t ford  County i n  the l a s t  tvm years. 
4 

5.5.5 Health and Safety: 

o The estimated range of annual deaths a t t r ibutable  to f o s s i l  f u e l  

combustion f a l l s  from 25-300 i n  1975 t o  17-270 i n  1990, and the 

corresponding individual personal annual r i s k  of death f a l l s  from 

0.048~1 o ' ~  to 0.03~1 o '~ .  
o The estimated number of annual radiation-induced cancers in the  

qeneral public r i s e s  from essent ia l ly  zero in 1975 t o  0.17 i n  1990. 

including the  annualized e f fec t  of catastrophic accidents. LAS= 

sharp increase is due largely to the Seabrook nuclear uni t  postula- 

ted by the  6cenarA~. 



5.6 MAINE 

5.6.1 A i r  Quality: 

o 'Ibtal statewide SO2 emissions are expected to t r i p l e  by 1990, even 

with f u l l  NSPS controls  (Figure 18) . 
The scenario postulates substantial  increases i n  power generation and 

fue l  use i n  Maine, including 11 50 MW of coal-f ired capacity corresponding to 

the  proposed Sears Island Plant,  and a 60-MW combined-cycle plant  by 1985.*. 

In addition, a 600-MW oi l - f  i red plant  has recently come on line. These major 

additions w i l l  r e s u l t  i n  a substantial  increase in emissions in mine  wer 

those in the  1975 base year, even with controls for  sulfur oxides emissions. 

Accurate projection of the e f fec t s  of these changes is hampered by the 

presence of continental m a r i t h k  flow patterns,  which are near important 

population centers (and near some sources), and by the great distance from the 

large  Midwestern sources t h a t  dominate long-range transport  effects .  The 

long-range transport' analysis  does show an exchange between local  and 

long-range e f fec t s  of SO2 and a s l i g h t  improvement f o r  SO4 due lm reductions 

elsewhere, so t h a t  v i s i b i l i t y  i n  the two C l a s s  I PSD areas in  Mabe (Acadia 

National Park and Moosehorn Wilderness) is expected to improve. 

Background Issues: 

o Maine has some local nan-attainment problerms for SO2 associated with 

paper m i l l s  (which are not included in t h i s  analysis) and also a few 

laca l  TSP violat ions.  These s i tua t ion could subject future plant 

s l t i n g  to ~ v l ~ ~ L r a i n s  t h a t  mu18 depend nn a &munt;y local analy- 

sis. 

Scenario-Induced Changes: 

ri Tat& ratatewide SO2 ear iss io~s  are expected to t r i p l e  by 1990, even 

with f p I l  NSPS controls  (Figure 18). 

o The long-range analysis showed the poss ib i l i ty  of a PSD Class I SO2 

exceedance' for Acaaia National P ~ L  k by 1905. 

o Population-weighted concentrations of $02 will inercnrre betwwwr 1975 

and 1985 and decrease s l igh t ly  thereafter;  those of SOq w i l l  

decrease between 1975 and 1985 and increase s l igh t ly  thereafter ,  a s  

shown in  Table 17. 

*The scenario coal requirement makes t h i s  a larger plant than is curently 
planned by the u t i l i t i e s  f o r  Sears Island. 
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o Indust r ia l  SO2 emissions w i l l  increase by 100,000 tons/yr between 

1975 and 1985 and by 30,000 tons/yr between 1985 and 1990. 

5 .6 .2 Water Quality and Availability: 

o N o  major water avai labi l ty  problems are ident i f ied  o r  expected from 

energy-related a c t i v i t e s  implied by the MID-MID scenario. 

o No major water qual i ty  problems are ident i f ied  o r  expected; however, 

ecologic issues in the Sears Island s i t i n g  and Maine Yankee rerat ing 

hearings are re la ted  to water quality. 

5.6.3 Land U s e ,  Ecology, and Sol id  Waste: 

cr The Maine Yankee nuclear plant is mpactcd tu t?~rlkausL the  capacity 

of its storage pool f o r  spent fue l  assemblies i n  the near future. 

o The ranges of a number of species of f l o r a  and fauna with endan- 

gered, l i s t e d ,  o r  review s ta tus  include par t  o r  a l l  of Maine. 

o Changes i n  water qual i ty  or  flow dynamics in areas adjacent to oper- 

a t ing  power p lants  may a f fec t  commercial f i sh  species and the i r  

larvae. 

o M o s t  of the  new energy developments a re  located in caostal counties. 

The Maine Yankee nuclear p lant  is expected to exhaust the  Capacity of its 

s torage  pool for  spent fuel  assembies and t h i s  w i l l  require immediate action 

(possibly t ransfer  to a plant  still having pool capacity) A sa t i s fac tory  

regional solut ion to the nuclear waste management problem must be found by the 

mi4 1 9 R O . s .  

The presence of endangered species on o r  near proposed energy f a c i l i t y  

s i t e s  may cause delays o r  indef in i te  postponements i n  construction t fo r  

example, the  U.S. Fish and Wildlife Service had indicated t h a t  the existence 

of the  bald eagle i n  the  East would be threatened by the propose8 o i l  refinery 

a t  Eastport. The Maine Yankee nuclear plant  rera t ing  may aggravate -isking 

thermal, entrainment, and impingement problems. The Sears Island coal plant  

is meetinq n p p s i t i o n  from intervenors, who w i l l  ra i se  similar issues of 

adverse impacts on the  marine ecosystems fram chemical treatment of p lant  

coollng water and, i f  cooling t o w e r s  are used, from blowdown discharges. The 

offshore areas of Cumberland, Lincoln, and Waldo C!6mties, where power p lants  

a r e  proposed, a re  highly productive f ishing grounds t h a t  may be aisruptea 

t h e  cooling systems. 



5.6.4 S o c i a l ,  Economic, and I n s t i t u t i o n a l  : 

o The l o c a t i o n s  of 'most proposed energy developments a r e  .in t h e  a r e a s  

wi th  most of t h e  s t a t e ' s  population.  

o No major s o c i a l  o r  economic problems a r e  i d e n t i f i e d  o r  expected from 

energy-re la ted a c t i v i t i e s  implied by t h e  MID-MID scenar io .  

It is  es t imated  t h a t  t h e  Sears  I s l a n d  c o a l - f i r e d  power p l a n t  (1.150 MW) 

w i l l  employ 1875 workers a t  peak cons t ruc t ion .  Most of these  w i l l  be. Maine 

r e s i d e n t s ,  a s  were 92% of t h e  workers on t h e  Maine Yankee p l a n t .  The Sears  

I s l a n d  p l a n t  w i l l  have a g r e a t e r  in-migration of workers than t h e  Maine Yankee 
b 

s i t e  because it is  f a r t h e r  from Port land.  The l o c a l  socioeconomic impact, 

cen te red  i n  Waldo County and extending i n t o  Penobscot County, should no t  cause 

de lays  i n  t h e  cons t ruc t ion  schedule. 

The proposed Sears  I s l a n d  e l e c t r i c a l  generat ing f a c i l i t y  has been t h e  

focus  o f  cons iderab le  p o l i t i c a l  debate  and 'controversy r a i s e d  by groups per-  

c e i v i n g  t h e  p l a n t  a s  posing a v a r i e t y  of environmental problems and hazards ,  

perhaps t h e  most s e r i o u s  being i ts  loca t ion  on ly  10 t o  12 miles  from t h e  o u t e r  

i s l a n d '  of Acadia Nat ional  Park. 

Background I s s u e s  : 

o Maine has no energy f a c i l i t y  s i t i n g  l e g i s l a t i o n ,  but  does have laws 

t h a t  s e t  s tandards  and procedures f o r  t h e  s i t i n g  of major develop- 

ments along t h e  c o a s t  and in land.  
. .  .. 

5.6.5 Health and Safety:  

o The use of wood a s  a r e s i d e n t i a l  and commercial f u e l  may r e s u l t  i n  

inc reased  acc iden t s .  

o The es t imated range of annual deaths  i n  Maine a t t r i b u t a b l e  t o  

f o s s i l - f u e l  combustion f a l l s  from 20-230 i n  1975 t o  12-190 in 1990, 

and t h e  corresponding ind iv idua l  peksonal annual r i s k  of death  f a l l s  

from 0.03~10-3 t o  0 .19~10-3.  

o The es t imated number of annual radia t ion- induced cancers  i n  t h e  

genera l  pub l ic  r i s e s  from 0.07 i n  1975 t o  0.09 i n  1990, inc lud ing  

t h e  annual ized e f f e c t  of c a t a s t r o p h i c  acc iden t s .  

Maine, l i k e  Vermor~t aiid New Hampshire, has r e c e n t l y  developed a s t r o n g  

dependence on wood a s  a home hea t ing  f u e l .  It is es t imated t h a t  80 t o  85% o f  

homes a r e  heated p r i m a r i l y  by o i l  and 15 t o  20% by e l e c t r i c i t y ,  b u t  40 t o  55% 



burn k o d  for supplemental heating. The heal.th concerns associated with t h i s  

use of wood . are ( 1  pollution f r m  wood. combustion, ( 2 )  home f i r e s  due 

primarily t o  faulty insta l lat ion  of wood-burning stove, and ( 3 )  accidents 

during wood harvesting. 



TABLE 8 

THE IMPACT OF  ENERGY DEVELOPMENT IN THE E I A  TRENDLONG MID-MID SCENARIO 
ON REGIONAL ENVIRONMENTAL QUALITY I N  1990 

Local: Local s i t e  s p e c i f i c  impacts 
Subregional: AQCF: (Air: , ASR (Water). County. * * ~ e c h n o l o g i e s  and resources ava i l ab l e  t o  higher degree: 

.) 

 he Likelihood of Projected Regional Energy Use o r  
Development Producing S ign i f i can t  EnvironmentaP Impacts 

**The ~ i k e i i h o o d  of riot Attaining Projected Re3ional Energy 
Mix because of Adverse Environmental Impacts 

**The ~ i k e l i h o o d '  Speci f ic  Technologies o r  Resolrces w i l l  
no t  At ta in  Projected Level of Use 

E l e c t r i c  Sector 

Coal 
O i l  
Nuclear 

Supply 

Gas 
Oi l  
Urban Waste 
Solar  
Coal Nlning 

End Use 

Industry 

***The Likelillood Spec i f i c  Technologies o r  R ~ S D U ~ C ~ S  
could be Available a t  Levels Greater than Projected 
Development 

a*..-z,-.-, 

S t a t e ,  FEA 
Regional: Affec ts  Federal  region a s  a whole Low - Technologies o r  resources present ly  a v a i l a b l e  could be subs t i t u t ed  

a t  reasonable c o s t s  and impacts. 
**Likelihood of f a l l i n g  sho r t  of projec ted  goals:  Medium - Technologies o r  resources p re sen t ly  o r  p o t e n t i a l l y  a v a i l a b l e  but 

High - Large degree of c e r t a i n t y  t h a t  c o n f l i c t  w i l l  a r i s e  a t  t he  accep tab i l i t y  of c o s t s  and impacts uncer ta in .  
s eve ra l  f a c i l 5 t i e s  with no o r  l i t t l e  oppor tur~i ty  f o r  High - Technologies o r  resources unavai lable  o r  a v a i l a b l e  a t  high c o s t s  
cos t  e f f e c t i v e  mi t iga t ion .  o r  impacts. . 

Medium - Speci f ied  concern could occur a t  dew f a c i l i t i e s ,  but 
p o t e n t i a l  cos t  e f f e c t i v e  m i t i g a t h n  s t r a t e g i e s  avai lable .  

Low - Conf l i c t s  un1:kely t o  occur. 

Notes 

'Widespread Public Opposition: Inadequacies of 
Waste Disposal Arrangements: Concern over , : 

impacts of low l e v e l  radia t ion .  

2 ~ e s i s t a n c e  t o  ESECA conversions, PSD Problems 
' 

i n  Maine, 

3 ~ o t e n t i a l  f o r  r e fuse  t o  energy conversions and 
biomass f u l l y  r e f l ec t ed  i n  scenario.  

4~~~ hazards. 

'concern over OCS impacts. 

6 ~ o n c e r n  over i n t e r r eg iona l  pol lu t ion  t r anspor t  
with respect t o  SO4 standard.  
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