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PREFACE 

This report is a product of the Midwest Regional Assessment (MRA), 
which focuses on identifying and alssessing regional responses to the develop- 
ment of energy supply and conservation technologies and to changes in federal 
energy policies. In conducting this impact assessment, considerat ion was 
given to health, environmental, and socioeconomic impacts. As part of the 
overall MRA program, the Regional 1ss:ue Ident if icat ion and 'AS sessment 
Program (RIIA) was conducted at Argonne National Laboratory for Federal 
Regions V and VII. A mid-level scenario for the years 1985 and 1990 was 
evaluated, and the results for Region V are contained in this volume. The MRA 
is sponsored by the Regional Assessments Division, Assistant Secretary for 
Environment, U.S. Department of Energy. ' Dr. Arthur Katz of DOE served as 
project monitor. Program leadership at Argonne is provided by the Integrated 
Assessments and Policy Evaluations Group in the Energy and Environmental 
Systems (EES) Division. 
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SUMMARY, REGION V 

KEY FINDINGS 

'The key findings of this DOE-sponsored impact evaluation of the PIES 
TRENDLONG MID-MID Scenario for Federal Region V (11 linois, Indiana, Michigan, 
Minnesota, Ohio, and Wisconsin) are as fol'lows: 

In those areas of eastern Michigan and southeastern and central 
Wisconsin that have not attained National Ambient Air Quality 
Standards (NAAQS), there will be limited opportunities for miti- 
gation of impacts from utility coal growth through emission off- 
sets or improved control efficiencies. In Ohio, 30% of utility 
coal growth could be restricted'primarily because of NAAQS nonattain- 
ment. Illinois, Indiana, and Ohio may also experience problems with 
oil-fired utilities in nonattainment areas, but fuel purchasing 
practices could reduce the air quality impacts. 

I 

Utility and industrial siting along Lake Erie may require ex- 
tensive pretreatment of effluents discharged into the Lake. 
Allocation of water from Lake ~ i c h i ~ a n  for new facilities may 
become an issue in Wisconsin and Illinois where large water- 
for-energy demands conflict with other water uses. 

Surface mining activities in Illinois, Indiana, and Ohio are 
projected to disturb aproximately 200,000 acres in the period 
1975-1990, causing temporary or'permanent shifts in produc- 
tivity and land use. Much of the land in the mining area is 
presently in forest and crops, . 

Deaths and illnesses resulting £rom employment in deep mining 
in Region V may increase 30-40% over 1975 levels. 

'The results of the study are summarized in Table 1. 



Table 1. The Impact of Energy Developmant in the Energy Information Admir-istration (EIA) Trendlong 
Mid-Mid Scenario on Regional 3avironmental Quality in 1990 - Feceral Region V (Illinois, 
Indiana, Michigan, Minnesota, ~3hi0, Visconsin) 

Regional Dimens ions* Comment o r  
Cause of Constra int  

Federal  Region V ,. . Local Subregional Regional o r  Impact 

The Likelihood o f .P ro j ec t ed  Aegional Energy Use o r  
Development Producing S i g n i f i c a n t  Environmental 
Impacts 

**The Likelihood of not A t t a in ing  Projecred Regional 
Energy n i x  because of Adverse Environmental Impacts 

*The Likelihood S p e c i f i c  Technologies o r  Resources 
w i l l  not A t t a i n  Projec=d Level of Use 

U t i l i t y :  

- Coal 

- Oil 

- Gas 
..- ...- ... . 

- Nuclear 

, - Sola r  

General : 

- U t i l i t y  a 

M733 1 )  Major i ty  of u t i l i t y  c o a l  i nc reases  i n  e a s t e r n  
Michigan, Ohio, and S-E and c e n t r a l  Wisconsin 
projected f o r  n ~ n a t t a i n m e n t  a r eas .  No m i t i -  
g a t ion  l i k e l y  from u f f s e t s  o r  improved con t ro l  

~3 e f f i c i e n c i e s  

2) I l l i n o i s ,  I n d i a ~ s ,  end Ohio may exper ience prob- 
lems i n  s e v e r a l  nonattainment a r eas .  Fuel 
purchasing practices could reduce Air Qual i ty  
impacts. 

3)  22% of r eg ion ' s  u t i l i t y  coa l  growth and 25% of 
~3 the  u t i l i t y  o i l  i nc reases  could be conatra ined 

due t o  f a i l u r e  8.0 meet minimal a i r  q u a l i t y  
n3 s tandards .  

L 4 )  R e s t r i c t i o n s  mag. occur i n  some i n d u s t r i a l  a r e a s  
(Chicago, S t .  Lcuis ,  D e t r o i t ,  Cleveland). 

L " Specif i'c' r e s t r i c t  ions  depend-'on f u e l  ' s e l ec t  ion" - . . 
and a v a i l a b l e  01 Fsets.  

5) Water a l l oca t io r i  from Lake Michigan con t ro l l ed  
by f ede ra l  mandste. Water a l l o c a t i o n  may be- 

' come i s sue  wi th  p ro j ec t ed  u t i l i t y  i nc reases  
L along Lake Michkan.  

f. 6 )  U t i l i t y  and i n d l s t r i o l  growth border ing Lake 
E r i e  may be cons t r a ined  i n  Ohio. E f f luen t s  

n7 may r e q u i r e  ex t ens ive  pre t reatment  before  dia-  
charge i n t o  the  Lake. 

7) Regional occupat ion-re la ted dea ths  and ill- 
nesses  from deepmin ing  may inc rease  30-40%. 

8) Major changes i n  land use  from su r face  mining 
on f o r e s t  and c rop la rds  a r e  'projected f o r  
I l l i n o i s ,  1ndian.a. and Ohio. 

* Def in i t i ons  : 

Local: Local s i c e  s p e c i f i c  impscts 
' Subregicnal :  AQCR (Air) ,  ISR (Water). County, S t a t e ,  FEA 

Regionat:  Af fec t s  52deral regi.on ae. a whole 

**Likelihoed of f a l l i n g  s b x t  of proj;ct,ei goa l s :  

High - Large degree O F  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 j c  a t  s e v e r a l  f a c i l i t i e s  with nc o r  l i t t l e  oppor tun i t )  fo r  cos t  e f f e c t i v e  mi t iga t ion .  

Medium - Spec i f i ed  concern could  occur. a t  a few f s c i l i t i e s :  but p o t e n t i a l  c o s t  e f f e c t i v e  mi t iga t ion  s t r a t e g i e s  a r e  s v a i l s b l e .  

Low : C o n f l i c t s  un l ike ly  t o  occur .  . 



GENERAL CONCLUSIONS 

Air - 

The states in Region V currently have over 80,000 MW of installed 
coal burning utility capacity, which represents the greatest use of u,t ility 
coal. in the nation. Industrial coal use .is also the highest in the nation. 
The nonattainment of 'sulfur dioxide standards remains an,issue in each of the 
Region V states. SO2. pioblems are most persistent in the northcentral portion 
of Ohio and Wisconsin. Illinois, Indiana, and Ohio have significant coal 
reserves; however, expansion of the coal economies in these areas is difficult 
in a climate of restrictive sulfur dibx.ide regulations and unproven SO2 
control technology. 

Particulate standards are also an issue in every Region V state,. 
Although Region V states have persistent SO2 and Total Suspended Particulates 
(TSP) attainment problems, the proposed siting scenario does not impose 
significant air quality problems in Illinois, Indiana, or Minnesota. Lower 
Michigan and Wisconsin, however, have over 50 percent of proposed coal growth 
in areas with persistent TSP standards violations. Ohio has approximately 30 
percent of its coal siting proposed in nonattainment areas. As expected, 
urban industrial centers constitute areas having the greatest air quality 
problems. 

Minnesota, Wisconsin and Michigan, all have Prevent ion of Significant 
Deterioration (PSD) Class I, visibility protected areas. Designated areas 
in these states could restrict development of major coal installations.. 
PSD areas include northeastern Minnesota, northwestern Wisconsin and north- 
west ern Michigan. 

Water 

Utility increases in the region are' predicted to have the most certain 
impact on water resources in the region. :However, projected growth of coal- 
use in industrial activity in areas adjacent to the Great Lakes is high in 
some states, and the effluents discharged from these facilities may require 
.extensive pretreatment if they are destineh for discharge to the Great Lakes. 
Areas of particular concern in the scenario lie in Ohio, Michigan, and Wiscon- 
sin. Transport of expected gas stack emissions from utilities located at 
long distances from the Great Lakes can, eventually be deposited onto the 
surface of the lakes and affect the water 4uality. As a result, interregional 
and international issues could result because of the policy of the Great Lakes 
Bas in Commission and the International. Joint Commission to improve the 
quality of the lakes. 

Solid Waste 

The disposal of all kinds of wastes, including ash and sludge from 
utility and industrial coal combustion, will be more difficult in the future. 



The l and  r e q u i r e m e n t s  f o r  i n d u s t r i a l  d i s p o s a l  w i l l  i n c r e a s e  by n e a r l y  
400% due ,  i n  p a r t ,  t o  a p p l i c a t i o n  of  FGD sys tems .  However, t h e  t o t a l  a c r e a g e  
r e q u i r e d  i s  s t i l l  o n l y  350 a c r e s l y e a r  f o r  t h e  e n t i r e  r e g i o n .  I n  s p i t e  of 
t h e  r e l a t i v e l y  s m a l l  number of  a c r e s  r e q u i r e d ,  t h e r e  i s  a  problem f i n d i n g  
s i t e s  c l o s e  e n o u g h  t o  a n  i n d u s t r y  s o  t h a t  t r a n s p o r t a t i i o n  c o s t s  a r e  n o t  
p r o h i b i t i v e .  Even when a  s u i t a b l e  s i t e  can be found,  i n s t i t u t i o n a l  f a c t o r s  
c o n s t r a i n  s i t i n g .  .Under t h e  b e s t  o f  c i r c u m s t a n c e s ,  l a n d f i l l s  a r e  no t  popu la r .  

The e f f e c t  o f  r e g u l a t i o n s  proposed under  t h e  Resource Conserva t ion  
a n d  R e c o v e r y  A c t  (RcRA) w i l l  b e  s i g n i f i c a n t .  H i s t o r i c a l l y ,  r e g u l a t i o n s  
g o v e r n i n g  was te  d i s p o s a l  have o f t e n  been l i m i t e d  o r  n o n e x i s t e n t .  RCRA w i l l  
make f i n d i n g  new d i s p o s a l  s i t e s  more d i f f i c u l t  and expens ive ,  and e x i s t i n g  
s i t e s  t h a t  c a n n o t  mee t  RCRA s t a n d a r d s  w i l l  h a v e  t o  c l o s e ;  I n  a d d i t i o n ,  
u n c e r t a i n t i e s  s u r r o u n d i n g  c e r t a i n  a s p e c t s  o f  RCRA, i n c l u d i n g  t h e  d e s i g n a t i o n  
o f  a s h  and  s l u d g e  a s  s p e c i a l  w a s t e s ,  c o u l d  h a v e  a  s i g n i f i c a n t  e f f e c t  o n  

. d i s p o s a l .  U t i l i t i e s ,  t o o ,  w i l l  be a f f e c t e d  by new arid more s ~ r i u g e n t  d i s p o s a l  
r e g u l a t i o n s .  New p l a n t s  shou ld  n o t  b e  c o n s t r a i n e d  by s o l i d  was te  d i s p o s a l  
problems a l t h o u g h  new r e g u l a t i o n s  and i n c r e a s e d  p u b l i c  o p p o s i t i o n  w i l l  make i t  
more d i f f i c u l t  and e x p e n s i v e .  'l'tie d i f f i c u l e y  and expense  of  d i s p o s a l  u~ay 
promote i n c r e a s e d  u t i l i t i z a t i o n  o r  r e s o u r c e  r e c o v e r y  of  t h e s e  m a t e r i a ' l s .  
E x i s t i n g  p l a n t s  w i l l  f a c e  problems s i m i l a r  t o  t h o s e  i n d u s t r i e s  ' f a c e  when they  
need more d i s p o s a l  room. The u t i l i t i e s  w i l l  have t o  t r a n s p o r t  t h e  w a s t e s  
o f f - s  i t e ,  and, i n  crowded urban a r e a s ,  t h e s e  d i s t a n c e s  may s i g n i f i c a n t l y  
i n c r e a s e  c o s t s .  

~Eco logv /Land  Use 

The major  e c o l o g i c a l  and land-use impacts  i n  Region V a r e  l i k e l y  t o  
be  a s s o c i a t e d  w i t h  c o a l  e x t r a c t i o n  a c t i v i t i e s ,  which a r e  p r o j e c t e d  t o  occur  
i n  s o u t h e r n  a r e a s  o f  t h e  s t a t e s  w i t h  an a lmost  e q u a l  mix of  f o r e s t  and a g r i -  
c u l t u r a l  land u s e s .  C u r r e n t  f e d e r a l  r e g u l a t i o n s  r e q u i r e  t h a t  surface-mined 
l and  be  r e s t o r e d  t o  i t s  premining p r o d u c t i v i t y  a f t e r  t h e  c o a l  has  been re -  
moved. Reclamat ion c o s t s  i n  Region V may b e  h i g h :  r e c l a m a t i o n  has  been 
d i f f i c u l t  i n  some a r e a s  i n  t h e  p a s t  because  of  ex t remely  a c i d i c  c o n d i t i o n s ,  
and r e s t o r a t i o n  o f  c r o p l a n d  o r  f o r e s t  would r e q u i r e  e x t e n s i v e  s o i l  manipula- 
t i o n .  R e s t o r a t i o n  o f  t h e  o r i g i n a l  f o r e s t  ecosys tem w i l l  p robab ly  n o t  occur  
q u i c k l y ,  if a t  a l l ,  

i , .. i 

C o n o t r u c t i o n  of  a number of major  ~ C V J  pnwPr p l a n t s  pr(~je(:ted b y  the 
s c e n a r i o  and t h e  new r e s i d e n t i a l  development r e q u i r e d  f o r  t h e  l o c a l  i n c r e a s e s  
i n  p o p u l a t i o n  induced by t h e s e  developments may remove thousands  of  a c r e s  
from a g r i c u l t u r a l  u s e s  o u t s i d e  t h e  r e g i o n ' s  major  u rban  a r e a s .  Large u t i l -  
i t i e s  p r o j e c t e d  f o r  t h e  0 h i o  ~ i v e r  V a l l e y  may a f f e c t  e i t h e r  c r o p l a n d s  o r  
n a t u r a l  f o r e s t e d  h a b i t a t s ,  w i t h , a t t e n d a n t  impacts  on l o c a l  w i l d l i f e  popula- 
t i o n s .  

A major e c o l o g i c a l  concern  rel.ated t o  c o a l  combustion by u t i l i t i e s  
and i n d u s t r y  i s  t h e  e f f e c t  of SO2 e m i s s i o n s  on c r o p s  and n a t u r a l  v e g e t a t i o n .  
Exposure t o  h igh  l e v e l s  o f  SO2 can  c a u s e  v i s i b l e  damage and d e c r e a s e s  i n  
p r o d u c t i v i t y  and y i e l d  i n  s e n s i t i v e  p l a n t  s p e c i e s .  Although c o a l  combust ion 
i s  p r o j e c t e d  t o  i n c r e a s e  i n  Region V ( s e e  Tab le  3 .21 ,  SO2-related problems a r e  
g e n e r a l l y  p r o j e c t e d  t o  d e c r e a s e  d u r i n g  t h e  s c e n a r i o  t ime frame. However, t h e  



p r o j e c t e d  199.0 SO2 l e v e l s  may s t i l l  be  h i g h  enough t o  c a u s e  d,amage t o  , region-  
a l l y  impor-tan't c r o p s  such a s  soybe.ans, wheat ,  h a y ,  and f r u i t  grown i n  t h e s e  
a r e a s  and t o  exposed p i n e  f o r e s t s  i n  th,e n o r t h e r n  c o u n t i e s .  

Socioeconomic I s s u e s  

Socioeconomic impacts  a r e  e x p e c t e d  t o  occur  i n  e v e r y  county  where 
t h e  s c e n a r i o  s i t e s  a  new energy development,  b u t  w i l l  o n l y  p o t e n t i a l l y  i n f l i c t  
s e v e r e  and unmanageable impacts  i n  seven  c o u n t i e s .  These c o u n t i e s ,  i n  I n d i a n a ,  
I l l i n o i s ,  Wisconsin ,  and Ohio, a r e  expec ted  t o  i n c u r  more o f  t h e  we.gative 
a d v e r s e  consequences  of  r e s o u r c e  development s i n c e  t h e i r  e x i s t i n g  wo+kforces 
and i n f r a s t r u c t u r e s  a r e  i n s u f f i c i e n t  t o  s a t i s f y  t h e  e x c e s s i v e  demands of  t h e  
c o n s t r u c t  i o n  phase .  

These s e v e r e  impacts  a r e  p r o j e c t e d  i n  c o u n t i e s  where 25% of  Itshe r e -  
g i o n ' s  proposed c o a l  c a p a c i t y ,  23% of  t h e  n u c l e a r ,  7% o f  t h e  o i l - s t e a m ,  21% of  
t h e  combined-cycle and 20% of t h e  new mine workers  a r e  s i t e d .  These p e r c e n t -  
ages  of  c a p a c i t y  i n c r e a s e s  s i t e d  f o r  Reg'ion V r e p r e s e n t  1-8% (depending on 
technolsogy) o f  t h e  more than  70,000 MW o f  new g e n e r a t i n g  c a p a c i t y  s i t e d  f o r  
Region V and t h e r e f o r e  t h e  p e r c e n t a g e  o f  t o t a l  r e g i o n a l  c a p a c i t y  t h a t  w i l l  
have an impact .  Bes ides  e x p e r i e n c i n g  d o w n f a l l s  i n  f a c i l i t i e s  and se rv ices ,  t h e  
c o u n t i e s  may encoun te r  an overburdened s o c i a l  i n f r a s t r u c t u r e ,  o u t - m i g r a t i o n ,  
f r u s t r a t i o n ,  s o c i a l  d i s s o l u t i o n ,  and d e t e r 5 0 r a t  ion  a s  a  r e s u l t  o f  t h e  negion- 
a 1  p o p u l a t i o n  i n c r e a s e  by 1990. T h i s  co r responds  t o  o n l y  0.07% of  t h e  c u r r e n t  
r e g i o n a l  p o p u l a t i o n ,  b u t  i n  s i t e - s p e c i f i c  a n a l y s e s  ( coun ty  l e v e l ) ,  t h e  per-  
c e n t a g e  ranges  from z e r o  t o  more t h a n  4 0  p e r c e n t .  

Hea l th  and S a f e t v  

Coal . e x t r a c t i o n  i.s project .ed  t o  be t h e  pr imary s o u r c e  of o c c u p a t i o n a l  
i n j u r i e s  and i l l n e s e s  r e l a t e d  t o  energy  a c t i v i t i a e s  i n  Region V .  Maj:or r e -  
s 'e rves  .of c o a l  a r e  found i n  O h i n ,  I n d i a n a ,  and I l l i n o i s .  The percen. tage  o f  
t h i s  c o a l  r e c o v e r a b l e  by r e l a t i v e l y  low-r isk  s u r f a c e  mining . t echn iques  i s  
d e c l i n i n g .  Deep mine e x t r a c t i o n ,  one o f  t h e  most d a n g e r o m  o c c u p a t i o n s  'in t h e  
U . S . ,  p r e s e n t s  h i g h e r  r i s k  . t o  .wo.rkers  th,an d o e s  s u r f a c e  mime ex.t :r iaction 
because of ' d u . 3 ~  *cxpoGure and th.e potcntikq f n r  p h y s i c a l  t r auma.  Under t h e  
Mi,d-Mid S c e n a r i o ,  a s  demand grows and su r fac .e  mining dec reas . es ,  cas:e.s of 
c h r o n i c  r . e s p i r a t o r y  d i s e a s e  and accidenta .1  d e a t h s  due t o  c o a l  e x t r a c t i o n  may 
i n c r e a s e  from 20% t o  40%. Compared t o  c b a l  e x t r a c t i o n  o t h e r  ene rgy  r % e l a t e d  
a c t i v i t i e s  ( i . e . ,  o i l  and g a s  e x t r a c t i o n  and r . e f i n i n g ,  e l e c t r i c i t y  gene. ra t ion 
and d i s t r i b u t i , o n )  w i l l  have a  minimal fmpact on ,occupa t iona l  p o p u l a t i o n s .  

C u r r e n t l y ,  q u a n t i f i a b l e  p u b l i c  h e a l t h  impacts  from e n e r g y - r e l a t e d  
a c t i v i t i e s  i n  Region V w i l l  r e s u l t  p r i m a r i l y  from a tmospher ic  e m i s s i o n s  d u r i n g  
f o s s i l - - f u e l  combustion by bo th  e l e c t r i c  u t i l i t i e s  and i n d u s t r i e s .  The combus- 
t i o n  of  c o a l  and o i l  r e l e a s e s  s u l f u r  o x i d e s  i n t o  t h e  a tmosphere  a l o n g  w i t h  
hydrocarbons ,  p a r t i c u l a t e s ,  and t r a c e  e lements .  Although t h e  number of  d e a t h s  
r e s u l t i n g  from exposure  to s u l f u r  o x i d e s  i n  Region V a r e  p r o j e c t e d  t o  d e c r e a s e  
approx imate ly  35% under t h e  Mid-Mid S c e n a r i o ,  t h i s  number w i l l  n e v e r t h e l e s s  be 
s i g n i f i c a n t ,  approach ing  t h e  number o f  homicides  i n  t h e  U.S. i n  1975. 
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1 INTRODUCTION 

1.1 R I I A  STUDY DESCRIPTION 

T h i s  r e g i o n a l  I s s u e s  I d e n t i f i c a t i o n  and Assessment (RIIA) , i s  an 
e v a l u a t i o n  of  t h e  r e g i o n a l  env i ronmenta l  impac t s  o f  f u t u r e  energy development.  
The s t u d y  was conducted f o r  t h e  Regional  Assessments D i v i s i o n ,  O f f i c e  of 
Technology Impac t s ,  O f f i c e  of  t h e  A s s i s t a n t  S e c r e t a r y  f o r  Environment,  De- 
par tment  of 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 )  t h a t  assumes medium energy demand and 
f u e l  supply  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  of  t h e  1978 
N a t i o n a l  Energy Act (NEA). The s c e n a r i o ,  known a s  t h e  P r o j e c t i o n  S e r i e s  C o r  
t h e  TRENDLONG M I D - M I D  S c e n a r i o ,  i s  one of  s i x  p o s s i b l e  energy f u t u r e s  produced 
by t h e  Energy I n f o r m a t i o n  A d m i n i s t r a t i o n  (EIA) of  t h e  Department of  Energy f o r  
t h e  Depar tment ' s  1977 Annual Report  t o  Congress .  The s c e n a r i o  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  ene rgy  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  of  t h e  N a t i o n a l  Energy Ac t .  S i n c e  
t h e  R I I A  program i s  p a r t  of  an ongoing rev iew o f  t h e  r e g i o n a l  impact of energy 
p o l i c i e s ,  t h e  n e x t  p h a s e  w i l l  e x a m i n e  t h e  N a t i o n a l  E n e r g y  A c t  (NEA) and  
i n i t i a t i v e s  sugges ted  by t h e  P r e s i d e n t  ' s second N a t i o n a l  Energy P lan .  How- 
e v e r ,  s i n c e  coa l  u t i l i z a t i o n  w i l l  i n c r e a s e  under t h e  NEA, i n  g e n e r a l ,  impacts  
i d e n t i f i e d  i n  t h e  t r e n d l o n g  S e r i e s  C S c e n a r i o  shou ld  p r o v i d e  a  framework f o r  
t h e  d i s c u s s i o n  of impacts  by NEA. 

The env i ronmenta l  impacts  d i s c u s s e d  i n  t h i s  volume a r e  f o r  F e d e r a l  
Region V .  There  a r e  n i n e  companion volumes,  one f o r  each of t h e  o t h e r  f e d e r a l  
r e g i o n s  i n  t h e  n a t i o n  ( F i g .  1 . 1 ) .  T h i s  s e t  of  r e p o r t s  r e p r e s e n t s  a  compre- 
h e n s i v e  p o r t r a y a l  o f  t h e  r e g i o n a l  env i ronmenta l  impacts  and i m p l i c a t i o n s  of  
t h e  f u t u r e  n a t i o n a l  energy development r e f l e c t e d  i n  t h e  s c e n a r i o .  A d e t a i l e d  
d e s c r i p t i o n  o f  t h e  m e t h o d o l o g i e s  u s e d  a t  e a c h  l e v e l  o f  t h i s  s t u d y  and a  
summary of  t h e  d a t a  developed i n  t h e  R I I A  p r o c e s s  f o r  each s t a t e  a r e  a v a i l a b l e  
i n  Volume T f  of t h i s  r e p o r t .  

The R e g i o n  V r e p o r t  was p r e p a r e d  by t h e  E n e r g y  and E n v i r o n m e n t a l  
Systems D i v i s i o n  of Argonne N a t i o n a l  Labora to ry  a s  p a r t  of an ongoing r e g i o n a l  
program, which . a d d r e s s e s  e n e r g y - r e l a t e d  i s s u e s  i n  t h e  Midwest, a  1 2 - s t a t e  
r e g i o n  t h a t  i n c l u d e s  F e d e r a l  R e g i o n s  V :and V I I  and  p a r t  o f  R e g i o n  V I I I .  

1 . 2  R I I A  METHODOLOGY AND ASSUMPTIONS 

1 Program Mcthodology 

I n  d e v e l o p i n g  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 rmat ion  
~ d m i n i s  t r a t  i o n  b a l a n c e s  ~ r o j e c t  i o n s  o f  s u p p l y  and deman(1 ?ti. t h e  f e d e r a l  
r e g i d n  l e v e l .  The R I I A  s t u d y  used t h e  p r e d i c t e d  f u e l  mixes by f e d e r a l  r e g i o n s  
d e r i v e d  from t h e  TREND'LONG S e r i e s  C S c e n a r i o  a s  a  s t a r t i n g  p o i n t  f o r  i t s  
a n a l y s e s .  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  1 9 8 5  and  1 9 9 0  w e r e  t h e n  d e v e l o p e d  f r o m  t h e s e  f e d e r a l  r e g i o n  t o t a l s .  
Energy s o u r c e s  addressed  were c o a l ,  n u c l e a r ,  o i l ,  o i l  s h a l e ,  g a s ,  geo the rmal ,  
h y d r o e l e c t r i c  and s o l a r .  





S i x  of  t h e  n a t i o n a l  l a b o r a t o r i e s  , Argonne (ANL) , Brookhaven (BNL) , 
Lawrence Berke ley  (LBL), Los Alamos (LASL), Oak Ridge (OWL), and P a c i f i c  
Northwest  (PNL), under took l e a d  ass ignments  t o  a n a l y z e  t h e  impact of  t h e s e  
coun ty - leve l  p a t t e r n s  of  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  on t h e  a i r ,  
w a t e r ,  and land r e s o u r c e s  of  t h e  c o u n t r y  and on t h e  socioeconomic and h e a l t h  
and s a f e t y  a s p e c t s  of t h e  n a t i o n ' s  w e l f a r e .  When t h e s e  t a s k s  were complete ,  
each l a b o r a t o r y  focused on an assessment  o f  t h e  p r o d u c t s  o f  a l l  o f  t h e  l ead  
l a b o r a t o r y  a n a l y s e s  from t h e  p a r t i c u l a r  p e r s p e c t i v e  o f  t h e  s t a t e s  and r e g i o n s  
f o r  which t h e y  were r e s p o n s i b l e .  

1 . 2 . 2  Assumptions 

The major  c o n t r o l  t echno logy  asumpt ions  used i n  t h i s  a n a l y s i s  a r e  shown 
i n  Tab le  1.1. I n  a d d i t i o n  t o  t h o s e  l i s t e d ,  o t h e r ,  more s p e c i f i c ,  t echno logy  
assumpt ions  were made i n  some of  t h e  r e g i o n a l  a s sessments  o f  a r e a s  o,r s t a t e s  
i n  w h i c h  e n e r g y  p ro .duc t  i o n  a n d  d i s t r i b u t i o n  d i f f e r e d  s i g n i f i c a n t l y  f r o m  
n a t i o n a l  t r e n d s .  For i n s t a n c e ,  i n  Region V ,  combined-cycle f a c i l i t i e s .  were 
assumed t o  u s e  c o a l  a s  t h e i r  pr imary f u e l .  S o l a r  and "o the r"  t e c h n o l o g i e s  
c o n t r i b u t e d  o n l y  a  s m a l l  amount t o  t h e  t o t a l  i n c r e a s e s  i n  g e n e r a t i n g  c a p a c i t y  
p r o j e c t e d  f o r  t h e  r e g i o n  and were assumed t o  be smal l  d e c e n t r a l i z e d  f a c i l i -  
t i e s . -  The amount of  hydropower projectied f o r  t h e  r e g i o n  was n e g l i g i b l e .  

1 .2 .3  C r i t e r i a  f o r  Ranking of  Impacts 

The d i s c u s s i o n s  of  each r e g i o n  ana f o r  each s t a t e  w i t h i n  t h e  r e g i o n  
i n c l u d e  a  summary m a t r i x  d i s p l a y i n g  t h e  s e v e r i t y  of  s p e c i f i c  env i ronmenta l ,  
h e a l t h ,  s o c i a l ,  and economic impacts  o f  ene rgy  development and t e c h n o l o g i e s  
imposed  by  t h e  s c e n a r i o .  The s e v e r i t y  i s  r a t e d  a s  h i g h ,  medium. o r  low 
a c c o r d i n g  t o  c r i t e r i a  d e s c r i b e d  i n  Tab le  1:. 2. 
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Table 1.2. Definition of criteria for Rating of Impacts 

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

AIR OUAL lTV , 

V lS lB lL lTV  

WATER OUALITY 

WATER AVAILABIClTV 

SOL10 WASTE 

ECOLOGV 

L A N 0  USE 

PUBLIC HEALTH 

OCCUPATIONAL HEALTH 
A N 0  SAFETY 

LOCAL SOCIOLOGICAL 
FACTORS 

L O C A L  ECONOMICS 

REGIONAL ECONOMICS 

INSTITUTIONAL A N 0  
LEGISLATIVE 

H I G H  I M P A C T  

MAJOR FAClL lT lESIN  PROPOSE0 SITING SCENARIO 
COULO BE CONSTRAlNEO BV ONE OR ALL  OF THE 
FObLOWlNG ISSUES. 

A I  PERSISTENT A N 0  CONTINUE0 V lOLAT lONSOF 

PRIMARV NATIONAL AMBIENT AIR OUAL lTY 
STANOAROS. 

81 INABIL ITY TO ATTAIN ACCEPTABLE PSO 
INCREMENT LIMITATIONS. 

C I  LlMlTEO PRO0ABlLlTY THAT IMPROVE0 EMISSION 
CONTROL EFFlCIENCIESOR'OFFSETSWOULO 
RESULT I N  NAAOS ATTAINMENT. 

THERE I S A  SIGNIFICANT OECREASE I N  CALCULATE0 
VISUAL RANGE I N  CLASS1 AREAS. 

SIGNIFICANT ECONOMIC BUROEN TOMEET WPCA 
REOUIREMENTS. 

NO WATER AVAILABLE WITHOUTMAJOR SHIFTSIN 

CURRENT WATER USES. E. G.. EITHER ENERGV OE- 
VELOVMENT OF AGRICULTURE. EVEN WITH LOW- 
FLOW AUGMENTATION. OR WATER AVAILABLE 
1HROUGH.MAJOR STRUCTURAL A N 0  NON-STRUC- 
TURAL ALTERNATIVES.E.G..STRUCTURAL-CON- 
STRUCTION OF DAMS AND RESERVOIRE. 

GROUNO WATERMININC.WITH NO RECHARGE 
POTENTIAL. 

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

CRITICAL NATURAL HA81TATSWILL.BE OISTURBEO. 

CONFLICT WITH HIGH VALUE L A N 0  USE.SUCH.AS 
LOSSOF HABITAT. PARKLAND, SEISMIC RISKS. 
SCENIC RESOURCES. INOIAN LANDS. AGRICULTURAL 
LAND. 

SIGNIFICANT INCREASES I N  MORBlOlTV ANOMOR- 
TAL ITY RATE DUE TO EXPOSURE TO ENERGY 

RELATE0 POLLUTANTS. 

SIGNIFICANT I N C R E A S E S I N O C C U P A T I O N A L L Y  
R E L A I f O  OfA IHS.  INIVRlES. A N 0  DISEASE OUE TO 
INCREASE0 ENERGY OEVELOPMENT. 

lMP lEMENTAT lON OELAYEO OR POSSIBLY BLOCKEO 
DUE TO POTENTIALLY SEVERE CHANGESIN A 
COMMUNlTY'SOUAtlTV OF LIFE: HEAVY OEMANOS 
PLACE0 ON PHYSICAL lNFRASTRUCTURE INCLUOING 
SERVICES. FACILITIES. HOUSING: CONFLICT I N  
VALUESANO LIFESTYLE BETWEEN IMMIGRANTS 
A N 0  LONG-TIME RESlOEN1S:IMMIGRANTSREPRE- 
SENT A STATISTICALLY SIGNIFICANT PORTION OF 
THE BASELINE POPULATI0N:EXTENOEO NEGOTIA- 
TIONS LIKELV BETWEEN OEVELOPER A N 0  AFFECTEO 
C0MMUNITIES:AF FECTEO COMMUNlTlESWILL HAVE 
GREAT OlFFlCULTY ABSORBING H lGH SOCIAL A110 
ECONOMIC COSTSOF PROJECT WITHOUT OUTSlOE 

ASSISTANCE. 

IMPLEMENTATION BLOCKED OUE TO UNACCEPTABLE 
ECONOMIC OEMANOSON LOCAL INFRASTRUCTURE. 

CAUSES ADVERSE CAPITAL OR EMPLOVMENT IMPACTS 
QN REGION. DECREASES COMPETlTlVE POSlTlON 
COMPAREO T O  OTHER REGIONS. 

PROHl0lTlON OF IMPLEMENTATION BASE0 ON 
AVAILABLE STRONG L E G A L  CONSTRAINTS. ANTI- 
ClPATEO LEGISLATIVE PROHIBITIOII. ABSE NCE OF 
EFFECTIVE ORGANIZATIONAL RESPONSIBILITIES. 
STATUTES. ETC. 

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

SOME MAJOR F A C l L l T l E S I N P R O P O S E O S l T l N G  SCENAR- 
10 COULO BE CONSTRAINEO BY HlGH IMPACT ISSUES, 

V lOLA l lONSOCCUR BUT ARE AMENABLE 1 0  EXTEN- 
SIVE CONTROL TECHNOLOGY. FUEL (COAL A N 0  OIL1 

PURCHASING POLICY, AND/OR OFFSET. 

THERE ISAM00ERlTE.OECREASE I N  VISUAL RANGE 
BUT THE REOUCTlON IS AMENABLE TOMlT lGAT lON 
MEASURES. 

TREATEO EFFLUENTSMEET EFFLUENT SFANOAROS 
.BUI  OCCASIONAL L'OCALIZEO STREAM STANOARO 
VIOLATIONSWILL OCCUR I N  RECEIVING WATER 
8 0 0 1 .  

WATER AVAILABLE ATMOOERATE ECONOMIC COST 
' 

TO THE REGION. 

GROUND WATERMINING WITH RECHARGE POTEN- 
T l A L  AVAILABLE'OR POSSIBLE 

MINIMAL ENVlRONMENlAL1MPACTS WITH PROPER CON- 
TROL IECHNOLOGV. INOlCA l lON THAT MAN# AREAS 
MAY EXPERIENCE PROBLEMSAND I N  SOME OF THESE 
AREASSUITABLE OPTIONSMAY NOT BE AVAILABLE: . 

CRITICAL NATURAL HABITAT OR LARGE ACREAGES 

OF CROPLAW'MPY BE OISTURBEOi 

SIMILAR C0NFLICTS.WlTH ALTERNATIVE SlTESOR 
MITIGATION MEASURES COSTLY BUT AVAILABLE. 

MOOERATE INCREASES I N  MORBIOITV A N 0  MOR- 
TALITY RATE DUE TO EXPOSURE TO ENERGV 

R E L A T E O P O L L ~ A N T S .  

POTENTIAL SIGNIFICANT INCREASESIN RESPIRA- 
TORV A N 0  OTHER OISEASES BUT IMPROVEMENTS 
I N  OSHA. NRC AN0 EPA REGULATIONS A N 0  WORK- 

PLACE CONOITIONS EXPECTEO TO ALLEVlATE 
MUCH O F  rnr v q o s L r m .  

POTENTIAL OELAVSOUE 1 0  COMMUNITY A N 0  LOCAL 
GOVERNMENT RESISTANCE TO FACILI1Y:POTENTIAL 
lNcREAsE0 COSTS To  LOCAL G0VERNMENT:SOME 
COMMUNITV FEARSFOR CHANGESIN THE OUALITV 
OF LIFE ACCOMPANYING INFLUX OF POPULATION: 
MITIGATION STF!ATEGlES AVAILABLE. 0 U l  USUALLY 
C0STLV:MOOERATE CAPACITV OF AFFECTED COM- 
MUNITIES TO ABSORB THESE IMPACTS. 

POTENTIAL O E L A V S  OUE T O  LACK O F  S K I L L E O P E R -  
SONNEL, FINANCIAL,IMPACTS~N LOCAL 

GOVERNMENT. 

POTENTIAL EMPLOYMENT. CAPITAL OR COMPtTlTlVE 
IMPACTS. BUT MITIGATION STRATEGV POSSIBLE. 

OELAV POSSIBLE OUE TO LEGAL OR POLITICAL CON- 
STRAINTS. L O W T O M O O E R A ~ E  PUBLIC ORPRIVATE 

INTEREST I N  EN!ORCEMENT. 

L O W  I M P A C T  

AIR o ~ ~ ~ l r y  AND E M ~ S S ~ ~ N  L ~ v ~ L  A R E ~ ~ T ~ ~ N  P I ~ ~ ~ p .  
T A B L E  SIANOAROS. NO MAJOR AOJUSTM~NXS TO.SITING 
OF PLANTSBECAUSE OF AIR OUALITV ISSUES. 

NO DECREASE I N  VISUAL RANGE OR NEW'SITING IMPACTS 
AMENABLE TO MITIGATION MEASURES. NO MAJOR 
AOJUSTMENT I N  SITING. 

R fCE lV lNC BODY CAPARLE OF HANOLINGIAVL PROlECTEO 
, EFFLUENT AO~ITIONS. FEW OR NO VIO&AT#ONS OF 

STREAM STANOAROS ANTICIPATE0 

NO CONFLICTSEXCEPT FOR RECREATIONAL USES. 

GROUND WATER WITHORAWAL WHERE ANNUAL 
RECHARGING OCCURS, 

. MIN IMAL ENVIRONMfNTAL IMPACTS WITH PROPER.CON- 
T R O L  TECHNOLOGIES. SOME POTENTIAL PROBLEMSBUT 
GENERALLY AMENABVE :O CURRENr'TECHNOLOGV'OP- 
TlONS AT AOOITIONAL COST. 

LOCALIZED IMPACTSWHICHMAV BE REAOIkY MITIGATE0 
BY STRUCTURAL ORSITING ALTERNATIVES. 

FEWCONFL1CTS:OR A RANGE OF ALTERNATIVES 
AVAILABLE. 

NO S lGNl l lCANT IMPACT. ALL  IMPACTS SUBJECT 1 0  
MlTlGATION. 

NO SIGNIFICANT I N C R E A S E S I N ~ O C C U P A T I O N A L L Y  RE- 
LATE0 DEATHS. INJURIES. AN0 OISEASE DUE 1 0  
INCREASE0 ENERGY OEVEVOPMENT. 

MINOR CHANGESIN LOCAL GOVERNMENT'SINFRA- 
STRUC1URE:FEW IMMIGRANTSOR FEWCUL1,URAL AN0 

LIFESTYLE CLASHES EXPECTE0:MlTlGATION COSTS 
EASlLV ABSORBEO BY AFFECTEOCOMMUNITIES. 

INFRASTRUCTURE IMPACTSMINOR. AOAPTABILITY 

OF COMMUNITY GOVERNMENT HIGH. 

NO SIGNIFICANT IMPACTS. 

NO SIGNIFICANT OPPOSITION. LEGAL CONSTRAINTS. 
OR O R G A N ~ Z A T ~ O N A L  PROBLEMS. 
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2  REGIONAL OVERVIEW* 

I n  1977, t h e  s t a t e s  i n  Region V had a  p o p u l a t i o n  o f  45 m i l l i o n  peop le  
and an average  d e n s i t y  of  approx imate ly  148 peop le  p e r  s q u a r e  m i l e .  The 
p o p u l a t i o n  d e n s i t i e s  of  I l l i n o i s ,  I n d i a n a ,  Michigan and Ohio range from 144 
t o  260 peop le  p e r  s q u a r e  m i l e ;  Wisconsin and Minnesota have 8 1  and 48  peop le  
pe r  s q u a r e  m i l e ,  r e s p e c t i v e l y .  The a v e r a g e  annual  i n c r e a s e  i n  n e t  popula- 
t i o n  h a s  slowed s i g n i f i c a n t l y  i n  t h e  l a s t  s e v e r a l  y e a r s .  I n  t h e  1950-60 
p e r i o d  i t  was 1 . 6 % ,  i n  1960-70 i t  was 1.1%, and from 1970-76 it d e c l i n e d  t o  
0 .3%.  Although t h e s e  s t a t e s  have n o t  exper ienced  a  l a r g e  m i g r a t i o n  r a t e  
r e l a t i v e  t o  p o p u l a t i o n  growth,  t h e  development of  new househo lds  h a s  s lowed,  
and t h e r e  i s  a n  o l d e r  median age ( 2 7 . 4 ) .  

The m e d i a n  income i n  t h e  r e g i o n  i s  $ 1 0 , 3 7 6 ,  and  t h e r e  i s  a  h i g h  
a v e r a g e  p e r  c a p i t a  income o f  $ 6 , 5 9 4  ! 1 9 7 6 ) ,  w h i c h  i s  1 0 2 . 4 %  o f  t h a t  f o r  
the .  Uni ted  S t a t e s .  The pr imary i n d u s t r i e s  i n  t h i s  r e g i o n  a r e  farming,  w i t h  
employment r a n g i n g  from 26,500 t o  48,800 workers ,  and m a n u f a c t u r i n g ,  which 
employs 107 pe r sons  pe r  thousand p o p u l a t i o n  (1975) .  

Coal use  is  a  c e n t r a l  ene rgy  i s s u e  i n  F e d e r a l  Region V .  E x t e n s i v e  
r e s e r v e s  of  h igh  . s u l f u r  c o a l  e x i s t  i n . ~ n d i a n a ,  I l l i n o i s  and,  Ohio,  and h i s -  

. t o r i c a l l y  t h e s e  h a v e  b e e n  t h e  p r e f e r r e d  s o u r c e s  o f  f u e l  f o r  much o f  t h e  
i n d u s t r y  i n  t h e  r e g i o n .  However ,  t h e  1 9 7 0  C l e a n  A i r  A c t  r e q u i r e d  t h e  
u s e  o f  low s u l f u r  c o a l  o r  t h e  i n s t a l l a t i o n  o f  d e s u l f u r i z a t i ' o n  d e v i c e s .  
T h i s  h a s  l e d  t o  concern  about  mass ive  unemployment i n  t h e  c o a l  mining a r e a s ,  
p a r t i c u l a r l y  i n  O h i o  and  t o  a  g r o w i n g  s o l i d  w a s t e  p r o b l e m  a s  i n c r e a s i n g  
amounts of  s ludge  from f l u e  g a s  d e s u l f u r i z a t i o n  sys tems r e q u i r e  d i s p o s a l .  
Mandated c o n t r o l  of  SO2 e m i s s i o n s  i s  e x p e c t e d  t o  improve t h e  a i r  q u a l i t y  i n  
many a r e a s  of  Region V .  I n  1975,  are 'as  around M i n n e a p o l i s / S t .  P a u l ,  Gary,  
P e o r i a ,  I n d i a n a p o l i s ,  Lans ing ,  and most o f  t h e  i n d u s t r i a l  urban c e n t e r s  i n  
Ohio were i n  nona t t a inment  f o r  S02. T h i s  p o t e n t i a l l y  a f f e c t s  n o t  o n l y  human 
h e a l t h  b u t  v e g e t a t i o n  a s  w e l l .  Damage: induced by SO2 exposure  can  r e s u l t  i n  
d e c r e a s e d  p r o d u c t i v i t y  and y i e l d :  soybeans ,  wheat ,  s m a l l  g r a i n s ,  v e g e t a b l e s ,  
and f r u i t s  and b e r r i e s  a r e  major c r o p s , o f  a l l  o r  p a r t  o f  t h e  r e g i o n  and a r e  
p a r t i c u l a r l y  s e n s i t i v e  t o  h i g h  SO2 l e v e l s .  The c o n i f e r o u s  f o r e s t s  o f  t h e  
n o r t h e r n  p a r t  o f  t h e  r e g i o n  a r e  a l s o ' s e n s i t i v e  t o  S02. I n c r e a s e s  i n  a t -  
mospher ic  l e v e l s  o f  SO2 i n  t h e  l a s t  20 y e a r s  have a l s o  c o n t r i b u t e d  t o  t h e  
fo rmat ion  o f  a c i d  r a i n ;  p r e c i p i t a t i o n  i n  much o f  Region V i s  below a  pH o f  5. 
Acid r a i n  h a s  s i g n i f i c a n t  a g r i c u l t u r a l  'and e c o l o g i c a l  i m p l i c a t i o n s  because  i t  
i n c r e a s e s  t h e  m o b i l i t y  o f  n u t r i e n t s  and m e t a l s  i n  t h e  s o i l .  

F e d e r a l  emiss ions  r e g u l a t i o n s  and t h e  t r a d e - o f f  p o l i c y  could  make 
i t  d i f f i c u l t  t o  l o c a t e  new c o a l - f i r e d  e : l e c t r i c  g e n e r a t i n g  p l a n t s  i n  t h e  urban 

. a r e a s  of  t h e  r e g i o n ,  where bo th  energy demand and p o l l u t a n t  e m i s s i o n s  a r e  
h i g h e s t .  A s  o n e  o f  t h e  m o s t  i m p o r t a n t  a l t e r n a t i v e s  t o  c o a l  i n  e l e c t r i c  
u t i l i t y  b a s e l o a d  g e n e r a t i o n ,  n u c l e a r  g e n e r a t i o n  h a s  been growing v e r y  q u i c k l y .  
S i n c e  t h e  s i x t i e s ,  n u c l e a r  base load  un ' i t s  have ga ined  wide a c c e p t a n c e  among 
u t i l i t i e s  i n  t h e  Midwest, where Commonwealth Ed i son  of  I l l i n o i s  owns much o f  
t h e  n u c l e a r  p l a n t  c a p a c i t y .  The d i s p o s a l  of  r a d  i o a c t  i v e  and o t h e r .  hazardous  
w a s t e s  is becoming a  s e r i o u s  env i ronmenta l  i s s u e  i n  t h e  r e g i o n ,  however, and 

*Much of t h e  m a t e r i a l  i n  t h i s  s e c t i o n  i s  e x c e r p t e d  from t h e  Regional  Energy- 
E n v i r o n m e n t  D a t a  Book ( d r a f t )  f o r  t h e  Midwest  R e g i o n  ( A r g o n n e  N a t i o n a l  
L a b o r a t o r y ,  Oc tober ,  1978) .  



r ep re sen t  a t  i v e s  from s e v e r a l  major u t i l i t i e s  have expressed the  concern ' t h a t  
t h e  development of nuc l ea r  power cannot cont inue  u n t i l  an environmentally 

. a ccep tab l e  waste  d i s p o s a l  method has  b'een found. The s t a t e  of Wisconsin has 
a  l e g i s l a t e d  moratorium on t h e  c o n s t r u c t i o n  of  nuc lear  p l a n t s .  

Region V l i e s  p r imar i l y  i n  t h e  Ohio, Great  Lakes, and Upper Miss- 
i s s i p p i  d r a inage  bas in s .  The major water  q u a l i t y  problems i n  t h i s  a r e a  r e s u l t  
from municipal and i n d u s t r i a l  loadings t h a t  of t e n  exceed the  a s s i m i l a t  ive  
c a p a c i t y  of  t h e  s t ream. The Ohio River and i t s  t r i b u t a r i e s  have experienced 
p a r t i c u l a r l y  s eve re  i n d u s t r i a l  p o l l u t i o n ,  inc lud ing  thermal p o l l u t i o n  from 
power p l a n t s .  Streams i n  Ohio, ~ l l i n o i s ,  and Ind iana  a r e  o f t e n  excess ive ly  
p o l l u t e d  by a c i d  mine dra inage  from abandoned coa l  mining ope ra t i ons .  

Thc Upper M i s s i s s i p p i  River Dasiu is  predominantly a g r i c u l t u r a l ,  and 
runof f  from a g r i c u l t u r a l  land c o n t r i b u t e s  la rge  amounts n f  sediment a s  r ~ c l l  
as  n u t r i e n t s  and p e s t i c i d e s  t o  r e c e i v i n g  s t reams.  Reducing t h e  d i scharge  of 
n u t r i e n t s ,  p a r t i c u l a r l y  phosphorus, in ' to  t h e  l akes  i s  a  major goa l  of Great 
Lakes planning agenc ies .  The mesotrophic s t a t ~ ~ s  n f  some deep water p a r t s  of 
Lake Michigan and t h e  advanced eutroph;c s t a t e  of some s h o r e l i n e s  and bays a r e  
t h e  major water  q u a l i t y  problems. The water  i n  many p a r t s  of c e n t r a l  and 
no r the rn  Minnesota and Wisconsin is  considered t o  be of good o r  supe r io r  
q u a l i t y  and i s  a  va luab le  resource  t o  t h e  e n t i r e  reg ion .  

H i s t o r i c a l l y ,  w a t e r  a v a i l a b i l i t y  h a s  n o t  been  a  m a j o r  problem i n  
Region V :  t h e  Great Lakes and t h e  M' i ss i ss ipp i ,  Ohio, I l l i n o i s ,  and Wabash 
Rivers  have provided p l e n t i f u l  s u p p l i e s  f o r  u t i l i t i e s  and indus t ry .  Large 
withdrawals  i n  t h e  Chicago a r e a ,  however, have led  t o  a  U.S. Supreme Court 
r u l i n g  l i m i t i n g  withdrawals  by I l l i n o ' i s .  A l loca t ions  could be  extended t o  
o t h e r  s t a t e s  i f  a c t i v i t i e s  r e q u i r i n g  l a r g e  amounts  o f  w a t e r  c o n t i n u e  t o  
expand. A c t i v i t i e s  t h a t  may a f f e c t  water  q u a l i t y  and water  supply i n  the  
Great Lakes a r e  a l s o  sub jec t  t o  i n t e r n a t i o n a l  agreements. These considera-  
t i o n s ,  a s  w e l l  a s  s t a t c  s h o r e l i n e  deve lopmen t  p o l i c i e s  and C o a s t a l  Zone 
p l a n s ,  may a f f e c t  t h e  s i t i n g  of l a r g e  energy o r  i n d u s t r i a l  f a c i l i t i e s  along 
t h e  Great  Lakes. 

Though t h e  r e g i o n  i s  one of  t h e  most  i n d u s t r i a l i z e d  i n  t h e  U .  S . ,  
most of t h i s  development i s  l imi t ed  t o  Ohio and t h e  southern shores  of t he  
Great  Lakes. Extens ive  f o r e s t s  remain i n  t he  no r the rn  p a r t s  of Mi-chigan, 
Wisconsin,  and Minnesota, and l a r g e  acreages  of f e d e r a l  and s t a t e  r e c r e a t i o n a l  
lands can be found i n  t h e s e  a r ea s .  Both s p n r t  and rnmmcrcial hunting and 
f i s h i n g  a r e  economically s i g n i f i c a n t ,  bu t  t h e  dominant land use i n  Region 
V i s  a g r i c u l t u r e .  The major crop a r e a s  a r e  i n  T I  linois and Ind iana  and i n  
t h e  southern  p a r t s  of  Wisconsin and Minnesota,  where t he  original p r a i r i e  
v e g e t a t i o n  was e a s i l y  converted t o  cropland.  The r eg ion  i s  one of t h e  most 
important  producers  of corn  and soybeans i n  t h e  n a t i o n ,  wi th  n e a r l y  30 m i l l i o n  
a c r e s  devoted t o  corn and 19 m i l l i o n  a c r e s  t o  soybean c rops  i n  1974. 

The coun t i e s  i n  t h e  reg ion  can  be ca tegor ized  by socioeconomic assimi-- 
l a t i v e  c a p a c i t y  ( a  c l a s s i f i c a t i o n  technique employing a  m u l t i v a r i a t e  c l u s t e r -  
ing  a lgor i thm,  developed a t  Argonne Nat ional  Laboratory/Energy and Environ- 
mental Systems Div i s ion ) .  The c a t e g o r i e s  (h igh ,  moderate,  low, and extra-low 
a s s i m i l a t i v e  c a p a c i t y )  i n  t h i s  c l a s s i f i c a t i o n  method a r e  rough measures of t h e  



adequacy of public services, facilities, and infrastructure of a county and 
thus of its ability to absorb population growth induced by energy or other 
local developments. The factors that are most influential in determining the 
assimilative capacity are population density, proximity to an urban center and 
basic economic activity.* Within Illinois, Indiana, and Ohio the distribution 
of counties having high and moderate assimilative capacities are predominantly 
in the northern and central sectors. The southern counties are of primarily 
low and extra-low assimilative capacity. This distribution is reversed for 
the states of Wisconsin, Michigan', and Minnesota, which have their population 
centers in the southern parts of the state. The finding that coynties in all 
four assimilative categories are distributed evenly throughout the region is 
consistent with the fact that 75% of the population in 1975 was estimated to 
be urban. 

*Stenehjem, E.J., Ar,gonn.e National Laboratory, unpublished information. 
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3  'THE TRENDLONG MID-MID SCENARIO 

, . 
3 . 1  THE NATIONAL SCENARIO 

The Mid-Mid S c e n a r i o  r e p r e s e n t s  a  m i d - r a n g e ,  i . e . ,  1 9 8 5  t o  1 9 9 0 ,  
p r o j e c t i o n  o f  energy development based on t h e  assumption o f  medium s u p p l y ,  
medium demand, and c o n s t a n t  world o i l  p r i c e s .  It p r o j e c t s  t h e  f u t u r e ,  on 
t h e  b a s i s  o f  t h e  c o n t i n u a t i o n  o f  p o l i c e s  p r i o r  t o  t h e  implementat ion o f  t h e  
Na t iona l  Energy Act (NEA). These a r e  t h e  b a s i c  assumptions  f o r  t h e  s c e n a r i o :  

A s l i g h t  i n c r e a s e  i n  domes t ic  o i l  p roduc t ion  due t o  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  development.  

A c o n t i n u e d  d.ec ' l ine o f  n a t u r . a l  g a s  p r o d u c t i o n  i n  t h e  lower 48 
s t a t e s .  . ,  

A d r a m a t i c  i n c r e a s e  i n  c o a l  p r o d u c t i o n ,  p a r t i c u l a r l y  i n  t h e  
wes te rn  s t a t e s ,  due t o  an i n c r e a s i n g  demand coupled wi th  
r i s i n g  domes t ic  o i l  and ga.s 

A d e c r e a s e  i n  t h e  growth o f  e l e c t r i c i t y  s a l e s  from t h e  h i s t o r i c  
7% t o  4.8% p e r  y e a r ,  r e p r e s e n t i n g  s a t u r a t i o n  o f  a i r  c o n d i t i o n i n g  
and major  a p p l i a n c e s  t h a t  p e n e t r a t e d  t h e  market d u r i n g  t h e  19160s. 
The p r o j e c t e d  growth i s  c o n s i s t e n t  w i t h  5% growth from 1970 t o  
1976 and 4.2% from 1976 t o  1977. 

A 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 g a s  t o  f o i l ,  and,  t o  a  
l e s s e r  e x t e n t ,  t o  e l e c t r i c i t y ;  i n d i c a t e d  ,by f u e l  s h a r e s  i n  
t h e  i n d u s t r i a l  s e c t o r .  

Tab le  3 .1  shows t h e  o v e r a l l  Mid-Mid S c e n a r i o  p r o j e c t i o n s  f o r  energy 
supply and demand f o r  1985 and 1990. T o t a l  energy f low i s  p r o j e c t e d  t o  in- 
c r e a s e  from 72.6 q u a d r i l l i o n  BTU ( ~ u a d s )  i n  1975 t o  110.9 .Quads i n  1990. The 
t o t a l  e l e c t r i c i t y  d i s t r i b u t i o n  i n  1975 was 2,036 b i l l i o n  k i l o w a t t  h o u r s ,  and 
t h e  s c e n a r i o  p r o j e c t s  t h a t  i t  w i l l  r e a c h  3 ,045  b i l l i o n  k i l o w a t t  h o u r s  i n  1985 
and 3,692 b i l l i o n  k i l o w a t t  h o u r s  i n  1990. 

F i g u r e s  3 . 1 - 3 . 3  show t h e  p a t t e r n s  o f  p o p u l t i o n ,  e m p l o y m e n t ,  and 
energy growth r a t e s ,  by Bureau o f  ~ c o n d m i c  A n a l y s i s  (BEA) r e g i o n s ,  t h a t  were 
used i n  t h e  s c e n a r i o .  

3.2 THE REGIONAL SCENARIO 

Th,e ener,gy supply and demand s c e n a r i o  f o r  F e d e r a l  Regiuu V i s  sum- 
marized i n  Tab le  3 .2  and F i g .  3 .4 .  These p r o j e c t i o n s  were t h e  b a s i s  f o r  t h e  
county- level  u t i l i t y  ( F i g s .  3 .5-3 .7) ,  i n d u s t r i a l ,  and mine s i t i n g  p a t t e r n s  
(developed by ORNL, BNL, and MITRE), which,  i n  t u r n ,  p r o v i d e  t h e  b a s i s  f o r  t h e  
impact assessments .  



. . .  

Table 3.1. 1975, 1985,. and: 1990 Energy SupplylDemand 
Balance (~uadrillion Btu per year) 

Project ion Seriesa 1975 1985 . 1990 

Domestic Production 
Crude Oil 
MGL and Butane 
Shale Oil 
Natural Gas 
Coal 
Nuclear 
Hydro and Goethermal 

Total Domestic P r n r l ~ ~ c t  inn 

Import s 
Crude Oil 
Petroleum Products 
Natural, Gas 

Total Imports 

Total Supply 

Domestic Consumption 
Oil 
Natural Gas 
Coal 

, Nuclear 
Hydro and Geothermal 

Total Domestic Consumption 

Export B 

Coal 
Refinery Loss 

Total Consumption and Export 72.6 96.9 110.9 

bomest ic Consumption by Sector 
Resi ,dent.  i a1 

. . 14.7 19.0 21.2  
Commercial 11.3 13.5 15.0 
Industrial 26.0 40.7 49.0. 
Transportation 18.6 21.4 

. , 

23'3  

Tot a1 ~omes t ic Consumption 70.8 94.6 108.5 

a ~ o r .  the EIA Mid-Mid Project ion 



VERY LOW: < -.009 LOW: -.OD9 - 001 [? AVG: .002 - 1.97 HIGH: 1 98 - 2.80 VERY HIGH: 2.80 

Fig. 3.1. Population Growth, 1975 to 1985, PIES Mid-Mid 
Scenario, Average Annual Percentage Growth Rates 



VERY LOW: < - . o o ~  &j LOW: -a08 - 1.n AVG: 1.23 - 3.45 HIGH: 3.46 - 1.42 VERY HIGH: \ 1.42 

Fig. 3.2. Employment Growth, 1975 to 1985, PIES Mid-Mid 
Scenario, Average Annual Percentage Growth Rates 



VERY LOW: < 0 LOW: 0 - 1.24 AVO: 1.25 - 3.41 HIGH: 3.42 - 5.22 VERY HIGH: 5.22 

Fig. 3 . 3 .  Energy Growth, 1975 to 1985, PIES Mid-Mid sckdario, 
Average Annual Percentage Growth Rates 



Table 3.2. Projected E l e c t r i c a l  Generating Capacity, Coal 
Extract ion,  and I n d u s t r i a l  Fuel Use - Region V 

Energy Source 1975 1985 1990 

E l e c t r i c a l  Generating Capacity (103 MW) 
Coal 
O i l  
Gas 
Nuc l e  a r  
Combined Cyc l e  
Hydro 
Solar  
Geothermal 
Orher 

Total  

Coal Product ion ( loG t6ns 
Deep Mines 
Surface Mines 

Tota l  

I n d u s t r i a l  Fuel Use (1012 ~ t u )  
Coal 
O i l  
Gas 

Total  

1975 1985 1990 
TOTAL '94.8 GW TOTAL 136.1 GW TOTAL 163.3 GW 

C COAL G GAS 
0 OIL H HYDRO 
N NUCLEAR OT OTHER 

Fig. 3.4. Projected E l e c t r i c a l  Generating Capacity by Technology, Region V 



Fig. 3.5. 1975 Electrical Generating Capacity--Region V--PIES Mid-Mid Scenario 



F i g .  3 . 6 .  1985 Electr ical  Generating Capacity--Region V--PIES Mid-Mid Scenario 



Capacity (Mw) 
100-999 

@ 1000-1999 

Fig. 3.7. 1990 Electrical Generating Capacity--Region V--PIES Mid-Mid Scenario 
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4  REGIONAL ASSESSMENT 

4 . 1  NATIONAL OR MULTIREGIONAL ISSUES WITH REGIONAL IMPACTS 

A number o f  i s s u e s  cannot  be l i m i t e d  t o  s t a t e  o r  even r e g i o n a l  bound- 
a r i e s  because  they  a r e  e f f e c t i v e l y  t h e  p roduc t  o f  n a t i o n a l  o r  m u l t i - r e g i o n a l  
developments .  I s s u e s  inc luded  i n  t h i s  c a t e g o r y  a r e  n a t i o n a l  socioeconomic 
impac t s ,  long-range t r a n s p o r t  of  p o l l u t a n t s ,  and i n t e r r e g i o n a l  n a t u r a l  w a t e r  
sys tems .  N a t i o n a l  i s s u e s  a r e  o f  g r e a t  importance  because  i n d i v i d u a l  r e g i o n s  
may b e a r  d i s p r o p o r t i o n a t e l y  b o t h  t h e  impacts  and t h e  c o s t  o f  proposed rem- 
e d i e s .  Regional  impacts  from t h e s e  broad-range i s s u e s  a r e  shown i n  Table  
4 . 1 .  

Tab le  4 . 1  D i s a g g r e g a t i o n  o f  ~ a t i d n a l  Impacts  t o  
Regional  Leve l :  F e d e r a l  Region V 

Energy 
Source  

A i r  Q u a l i t y  
Long Range N a t i o n a l  Water 

V i s i b i l i t y  Trans  p o r t  Socioeconomics ~ e s o u r c e s  

Coal L ~1 L ~ 2  
0  i 1 L  L  L 
Gas L  L  L  
Nuc lea r  L  L  L L  
S o l a r  L  L  L  

High - i a r g e  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  s e v e r a l  
f a c i l i t i e s  w i t h  no o r  l i t t l e  o p p o r t u n i t y  f o r  c o s t  e f f e c t i v e  
m i  t i g a t  ion .  

Medium - S p e c i f i e d  concern  cou ld  occur  a t  a  few f a c i l i t i e s ,  b u t  p o t e n t i a l  c o s t  
e f f e c t i v e  m i t i g a t i o n  s t r a t e g i e s  a r e  a v a i l a b l e .  

Low - C o n f l i c t s  u n l i k e l y  t o  o c c u r .  

l ~ o n ~  range  t r a n s p o r t  of  p o l l u t a n t s  may become an i s s u e  i n  l o c a l  a r e a s  where 
ambient l e v e l s  f o r  c r i t e r i a  p o l l u t a n t s  ' a re  n e a r  s t a n d a r d s .  While t h e  average  
c o n t r i b u t i o n  from long range t r a n s p o r t  may be  s m a l l ,  i t  may, n e v e r t h e l e s s ,  be 
s u f f i c i e n t  t o  "push" ambient l e v e l s  eve> n a t i o n a l  s t a n d a r d s .  

. ' 2 ~ a t e r  a l l o c a t i o n  i s s u e s  may a r i s e  f o r  proposed u t i l i t y  o r  i n d u s t r i a l  
f a c i l i t i e s  l o c a t e d  a l o n g  t h e  Grea t  Lakes .  . 



4.1.1 Long-Range Transport, Visibi1it.y 

Although states' have traditionally established and enforced regulations 
restricting the placement and character of air pollutant sources, the federal 
government has expanded its role in' the establishment of national programs 
that.have impact on development of new. major sources across the country. Most 
of the national issues that have local and regional impacts have been dealt 
with in the Clean Air Act Amendments of 1977. Such issues include the estab- 
lishment and promulgation of National? Ambient Air Quality Standards (NAAQS), 
Prevention of Significant Deterioration (PSD) Class I federal areas, visi- 
bility protection for clean and pristine areas, federal new source performance 
standards (NSPS), national emission standards for hazardous air pollutants 
(NESHAP) and requirements for new state implementation plans (SIPS) in 
nonattainment areas, i.e., areas that have not attained national air quality 
standards. 

Total exposure of the population to concent'rations of SO2 and sulfates 
is. high in Region V--average SO2 and sulfate concentrations due to long- 
range transport rank third in the nation. Long range transport of these 
pollutants adds to the impact of local emissions on local air quality, and the 
contributions to ambient air quality from long range transport increments o f  
SO2 and sulfate could make areas with marginal air quality into nonattainment 
areas. The number of "marginal attainment" areas in Region V is large enough . 

so that long-range transport should be considered in attainment planning, 
although it is not likely that long-range transport will have severe impact 
on energy development in the Midwest.' 

Another interregional impact of long-range transport is that on local 
visibility. Congress has taken steps toward assuring visibility protection in 
Class I areas. Although EPA regulations will not be promulgated until 1980, 
it is safe to assume that significant plume blights or significant decreases 
in visibility will not be permitted in Class I areas. Region V has two states 
where visibility protection regulations could influence projected fossil 
siting. In northeastern Minnesota, approximately one-seventh of the proposed 
coal growth could be subject to visibility protection regulations. In 
northern Michigan, small increases in oil, coal, and combined-cycle generat ing 
capacities are projected for counties adjacent' to protected areas and may be 
subject to visibility standards. 

i j .  i . . 
i 

4.1.2 National Soc loeconomlc lm~ac ts* 

The National socioeconomic impacts described here are those projected 
to occur in the Midwest as a whole ( ~ h e r a l  Regiuns V and VIT) . The n a t i n n a l  

analysis was not conducted on a federal region basis. 

capital 'costs associated with the construct ion of the energy facili- 
ties are expected to increase by an .annual average of 0.8% through 1990. 
The principal increases in capital expenditures are calculated to be in the 
construction of low-Btu coal-fired power plants, oil refineries, gas-distribu- 
tion facilities, light-water nuclear reactors, and electricity-distribution 

*This section contains the analysis of computer outputs from Lawrence 
Berkeley Laboratories. 



facilities. ý he ' largest capital expenditures are associated with nuclear 
reactor construction, for which annual investment is expected to be $2.8 . 
billion (1977 dollars), or 20% of the total annual cost for all energy faci- 
lities. 

Manpower requirements during the construction phase are expected to 
exceed 1.2 million man-years between 1976-90 and to be concentrated in the 
same sectors as the large capital investments. Annual labor demand is pro- 
jected to increase during the construct ion phase and to be primarily composed 
of demand from the gas-distribution facility, light-water reactor and elec- 
tricity-distribution facility sectors. These three sectors will require 50% 
of the total construction manpower needs through 1990. 

The operating costs of the energy facilities will increase at an annual 
rate of 2.0% reaching a peak of $4.2 million in 1990. The sectors that 
have the greatest operating expense include underground coal mining, coal 
transportation, oil refineries, oil tank trucks, gas distribution , and 
electricity-distribution facilities. These sectors will account for 63% of 
the total annual operating costs attributable to the energy facilities. 
Manpower requirements will increase in the operating phase from 1.2 to 1.8 
million man-years. The greatest manpower demands will be concentrated in the 
sectors with the most significant operating costs. ,These sectors will account 
for 75% of the annual manpower requirements during the years 1976-1990. 

Z 

Since the Midwest is heavily industrialized, the manpower and resource 
requirements will not negatively affect the existing industries, but instead 
may have significant indirect impacts. The increased demand throughout the 
states for equipment, goods, and services from both the development inside and 
outside the region may slow the loss of businesses from this region. Any 
problematic impacts could be mitigated through interstate cooperation and 
effective regional planning. 

4.1.3 Inland and Coastal Water Resources 

The water quality of the Great Lakes is a matter of international 
treaty between the United States and ~anada, and adverse impact.s from energy- 
relat.ed act ivit'y would be addressed' by the two countries. Therefore, 
effluent disrharges ' from energy activity to the lakes are expected to be 
closely monitored and movement of energy activity away from the Lakes may be 
necessary. The water levels of Lake Michigan are a subject of regional con- 
cern. Energy activity withdrawals sbfficient to affect lake levels may 
create interstate  conflict,^ in Wisconsin, Michigan, Illinois, and Indiana. 

4.2 REGIONAL ISSUES 

The issues described below are summarized in Table 4.2. 

4.2.1- Local Air Quality, Visibility 

In Region V, Michigan, Wisconsin, and Ohio are the states most likely 
to experience regulatory impediments as a result of the s ~ e n a r i o - ~ ~ ~ j ~ ~ t ~ d  



Table 4 . 2 ,  Environmental Impacts of t h e  Energy. Information Adminis t ra t ion (EIA) 
~ r e n d l g n ~  Mid-Mid Scenario a t  t h e  Regional Level--R.egion V a . . 

.. . 

A i r  Wat sr Lmd Heal th  and Sa fe ty  
. ~. Sol id  Occupational Publ ic  

Energy Source . Qua l i t y  ~ u a l i t ~ / ~ ; . a i l a b i l i t ~ ~  Ecology Use Waste Safe ty  Health 

U t i l i t y :  Regional water 
q u a l i t y / a . ~ a l l a b i l i t y  

-Coal M impacts were not  L L 
- O i l  M i d e n t i f i e d  wi th  cer -  L L 

L -Gas t a i n t y  f o r  t h e  L 
-Nuc 1 e a r  L reg ions .  Eowever, L L 
-Combined Cyc:l-e-. . M because of upstream. 
-Solar  consumpt i,on and 

poll.u.tant loading . . . . , . . . . . . . -Hydro . 

from a l l  Euture 
General : economic a c t i v i t i e s  , 

t h e  impact on down- 
- U t i l i t y  'M st ream bas in s  could L Y L L L 
-1ndust ry 'H becoine an is .sue,  M L 

L M .  -Mining based on b e s t  ba s in  N L 
. management yr ac t i c e s  . 

a 
C r i t e r i a  f o r  ranking impaccs.2ound i n  Table 1 .2 .  Blank e n t r i e s  ind icace  e i t I l e r  no impact o r  impact no t  
addressed .  Refer t o  t h e  i nd iv idua l  s t a t e  t e x t .  C r i t e r i a  a r e  c o t  provided E2r s o c i o e c o n o m ~  i s s u e s  because 
t h e i r  extreme l o c a l i z e d  n a t u r e  cannot be r e f l e c t e d  i n  t h e  a g g r ~ g a t e d  a n a l y s i s .  

b lnc ludes  ground water .  



energy development (Fig. ' 4.1). Michigan's, primary air quality problems are 
expected to be in the eastern  ort ti on of the state where utility coal growth 
is ~rojected to occur in nonattainment areas. Wisconsin has similar problems 
in its southeastern and central portions. Additional emission offsets and 
improved control efficiencies will not significantly mitigate air quality 
problems in these areas. Nearly 30% of the projected utility coal growth in 
Ohio could be restricted because of air .quality regulations, primarily NAAQS. 

. .  . . . 
. ,. 

The projected growth of utility oil capacity in nonattainment areas 
appears to be greatest in the industrial states of Illinois, Indiana, and 
Ohio. Mitigation of impacts through fuel purchasing practices could greatly 
reduce the air quality impact from these facilities. Specific areas, such as 
the four-county nonattainment area surrounding Chicago, might require special 
attent ion. 

j .  f 

~ndustrial growth projected by the' scenario could be restricted by 
nonattainrnent air quality regulations in industrialized areas like Chicago, 
St. Louis, Detroit, and Cleveland (Fig. 4.1. Specific restrictions will 
depend on fuel selection and available emission offsets in each locality. 

Fig. 4.1. Region V  rea as with Potential Air Quality Constraints 



Water Quality/Availability 

The utility activities analyzed for water-related impacts were coal, 
gas, oil, combined-cycle (assuming coal type) and nuclear. Of these cate- 
gories, 8.8% of the projected incremental increase in utility activity up to 
1990 was identified as hawing a potential water-related impact (assuming that 
effluent treatment beyond statutory point-source requirements is implemented 
and/or that the 7-day/lO-year low flow is maintained). This fraction repre- 
sents 2.1% of the total utility activity projected by 1990 for Region V. 

Initiatives to improve watek quality in the Great Lakes, involving 
waste load reductions and limitations on additional loads, particularly to 
Lake Erie and Lake Michigan, are likely to be an issue in realizing the pro- 
jected increases in utility activity. Technologies with phosphorus effluents 
(primarily coal-fired utilities and industries) will conflict wi~tl efforcs 
to slow eutrophication in Great Lakes bays and shorelines, and advanced wastp 
Crea t~~auL  iuvulving phosphorus l oading reductions of 80-90% uay be required. 
A United States Supreme Court ruling that limits water withdrawals from Lake 
Michigan in Illinois will constrain energy development on the Illinoifi shore- 
line. Projected increases would rekul-t in further allocations of withdrawals 
and may create regional water-use conflicts. 

4.2.3 Solid Waste 

Disposal of all kinds of solid waste has become an important issue 
nationally. Historically, solid waste disposal has not been a constraint on 
new development; however, inexpensive dumping at nearby locations is a thing 
of the past. 

I 

Although all regions face the challenge of disposing of ash, sludge, 
and other wastes in an environmentally acceptable manner, Region V will have 
more problems because of the large amount of waste involved. 

Industrial disposal requires a large number of small sites. Some 
industries have their own disposal sites, .and others use municipal facilities. 
In crowded urban and industrializeh areas, finding available land can be a 
problem; however, the institutional, constraints associated with siting a new 
disposal . facility can be an even greater problem. In most areas, technically 
feasi'bie and environmentally acceptable sites can be found, but local opposi- 
tion may block the construction of new landfills in those ' a t - ~ a s .  

Industrial ash and sludge ;disposal problems are part of a larger 
general solid waste problem that affects the region. . A report prepared hy 
the s o l i d  WgsLe council of the paper ,Industry.says that the quantity of 
municipai solid waste generated nationally is expected to increase 30% from 
1977 to 1990,'. and that the 150 largest U.S. metropolitan areas will account 
for two-thirds of that waste.1 

In general, the disposal of ash and sludge from a coal-fired utility 
does not present as many problems'as disposal of those wastes from an in- 
dustry, even though the quantities ;for the former are much greater. However, 
existing utilities that have to transport waste to off-site disposal areas 



o f t e n  have t o  go f u r t h e r  t o  f i n d  a  s i t e  b e c a u s e  o f  t h e  h i g h  d e g r e e  of  indus- 
t r i a l i z a t i o n  and u r b a n i z a t i o n  i n  many a r e a s  o f  t h e  r e g i o n .  

The q u a n t i t y  o f  r e s i d u a l s  generaFed from i n d u s t r i a l  c o a l  use  is  t h e  
h i g h e s t  i n  t h e  n a t i o n  (3 .7  m i l l i o n  t o n s  i n  1975) .  I n d u s t r i a l  c o a l  use  i s  
p r o j e c t e d '  t o  i n c r e a s e  38% by 1 9 9 0 ;  h o w e v e r ,  l a n d  r e q u i r e m e n t s  f o r  s o l i d  
was te  d i s p o s a l  a r e  expec ted  t o  grow by n e a r l y  400% because  t h e  a p p l i c a t i o n  of  
f l u e  gas  d e s u l f u r i z a t i o n  (FGD) sys tems ' w i l l  i n c r e a s e  t h e  amount of  . s o l i d  . . 
w a s t e  g e n e r a t  ion,. . 

Large q u a n t i t i e s  o f  waste  a r e  als:o produced by t h e  u t i l i t i e s  i n  t h i s  
r e g i o n .  C o a l - f i r e d  u t i l i t y  c a p a c i t y  i s : e s t i m a t e d  t o  i n c r e a s e  n e a r l y  40%' f o r  
t h e  p e r i o d  1975-1990, t o  88,000 MW. ~ ~ p ' l i c a t i o n  o f  FGD systems w i l l  i n c r e a s e  
t h e  amount of w a s t e  g e n e r a t e d .  

$ 1  . . . I 

The Resource  Conserva t ion  and Recovery Act (RCRA) w i l l  r e g u l a t e  s o l i d  
was te  d i s p o s a l .  Although t h e  s t r i c t e s t  c o n t r o l s  w i l l  e x i s t  f o r  haza rdous  
waste.s, t h e  Act w i l l  have a  profound e f z e c t  on a l l  was te  d i s p o s a l .  Cur ren t -  
l y ,  a s h  and s l u d g e  have " s p e c i a l  w a s t e " : . s t a t u s .  The Act p r o v i d e s  f o r  a n  in-  
v e n t o r y  and upgrading o f  e x i s t i n g  l a n d f i l l s .  A t  many was te -d i sposa l  f a c i l i -  
t i e s ,  upgrad ing  w i l l  no t  be  p r a c t i c a l  and t h e i r  c l o s u r e  w i l l  r e s u l t  i n  a t  
l e a s t  a  temporary s h o r t a g e  o f  l a n d f i l l s  i n  t h e  r e g i o n .  

There a r e  s t i l l  u n c e r t a i n t i e s  about  t h e  RCRA program and t h e  a b i l i t y  
o f  bo th  s t a t e  and f e d e r a l  governments to '  implement i t .  The EPA's s o l i d  was te  
program h a s  been s m a l l ,  w i t h  no r e g u l a t o r y  r e s p o n s i b i l i t i e s ,  and most s t a t e s  
have l i m i t e d  s o l i d  w a s t e  management programs. When t h e  1970 Clean A i r  Act and 
t h e  1972  W a t e r  P o l l u t i o n  C o n t r o l  Ac t  'were  e n a c t e d  t h e r e  a l r e a d y  e x i s t e d  
e x t e n s i v e  p o l l u t i o n  c o n t r o l  programs o p e r a t e d  on a  s t a t e  and r e g i o n a l  b a s i s  by 
bo th  EPA and w e l l - s t a f . f e d  s t a t e  a g e n c i e s .  The implementa t ion o f  t h i s  am- 
b i t i o u s  new r e g u l a t o r y  program w i l l  be  an ex t remely  impor tan t  i s s u e  i n  t h i s  
r e g i o n .  

4 .2 .4  ~ c o l o g ~ / ~ a n d  Use 

The l a r g e  a c r e a g e s  d i s t u r b e d  by s u r f a c e  mining p r e s e n t  t h e  g r e a t e s t  
p o s s i b i l i t y , f o r  a d v e r s e  e c o l o g i c a l  and l and  u s e  impacts  i n  t h e  r e g i o n .  Mining 
i n  t h e  r e g i o n  i s  p r o j e c t e d  t o  occur  i n  : c e n t r a l  and s o u t h e r n  I l l i n o i s ,  south-  
wes te rn  I n d i a n a ,  and e s t e r n  Ohio, a r e a s  where t h e  p r e s e n t  land u s e  i s  a  mix 
o f  f o r e s t e d  t r a c t s  and row c r o p  a g r i c u l t u r e  ( F i g .  4 . 2 ) .  S t a t e  and f e d e r a l  
( O f f i c e  of S u r f a c e  ~ i n i n g )  r e g u l a t i o n s  r e q u i r e  t h a t  mined l a n d s  be  r e t u r n e d  t o  
t h e i r '  o r i g i n a l  p r o d u c t i v i t y  and land ~ . k e . ~  Reclamation c o s t s  i n  Region V 
w i l l  be h i g h  s i n c e  mining i n  most o f  r h e  r e g i o n  i s  most l i k e l y  t o  d i s t u r b  
row c r o p s  o r  f o r e s t e d  l and .  Mining i n  f o r e t e d  a r e a s  w i l l  have a d d i t i o n a l  
e c o l o g i c a l  impacts  s i n c e  ' r e s t o r a t i o n  o f '  t h e  o r i g i n a l  ecosystem,  i f  i t  o c c u r s  
a t .  a l l ,  would have t o  occur  n a t u r a l l y  o v e r  a  long p e r i o d  of  t ime.4 

L e v e l s  o f  SO2 a r e  p r o j e c t e d  t o  d e c r e a s e  be low damage t h r e s h o l d s  
throughout  t h e  r e g i o n  i n  1985,  b u t  i n  some u r b a n - i n d u s t r i a l i z e d  a r e a s  they  
a r e  p r o j e c t e d  t o  i n c r e a s e  a g a i n  i n  1990, p r i m a r i l y  because  o f  i n d u s t r i a l  
c o a l  u s e .  Leve l s  would be h igh  enough i n  t h e s e  a r e a s  t o  c a u s e  damage t o  
r e g i o n a l l y  impor tan t  c r o p s , s u c h  a s  s o i b e a n s ,  wheat ,  a n d .  f r u i t  t r e e s  ( ~ i g .  
4 . 2 ) .  



Fig. 4.2. Coal Mining Areas and Potential SO2-Induced Vegetation Damage 

4.2.5 Soc ideconomic 

Facilities uf more than 70,000 MW of new generating capacity are sited 
for Region V. The senario indicates that the majority of these new facili,ties 
are to be located in low and extra-low assimilative capacity counties (Fig. 
4.3): Depending on the proposed timing of .the developments, size of the 
facilities, and the types of technologies to be sited, adverse socioeconomic 
impacts (resulting from a population. increase greater than 10% during only 
one year) will occur in many of 'these counties. There are oEher sited 
energy developments throughout the region that will incur adverse impacts, but 
the negative effects encountered will. be overshadowed by increases in employ- 
ment, growth in local income and tax base, and other beneficial socioeconomic 
effects. These counties possess a moderate or high assimilative capacity and 
because of their economic and demoiraphic characteristics the projected 
population growth due to the employment and capital requirements of the sited 
development(s) did not exceed 10% of the baseline population. 

Severe socioeconomic impacts are projected in counties absorbing 
25% of the region's proposed coal-capacity increases, 23% of the nuclear 
increases, 7% of the oil increases, 21% of the combined-cycle increases, and 
20% of the new mine workers. These capacity increases represent from 1% to 8% 
of total regional generating capacity. This conservatively estimated range 
indicates the percentage of the megawatt capacity increases projected for the 



Fig. 4.3. Areas in Region V Potentially Subject 
to Adverse Socioeconomic Impacts 

region that would cause socioeconomic and societal impacts if the present 
siting distribution is realized. There, are seven counties in Region V that 
would experience rapid population increases, extensive economic growth, 
sociocultural impacts, and institutional problems. These counties are ex- 
pected to incur more of the negative apverse consequences of resource deve- 
lopment since their existing workforce and infrastructure are insufficient to 
satis'fy the manpower demands during the construction phase(s) and therefore 
require the in-migration of a transient labor force. In Indiana, Illinois, 
and Wisconsin the negative effects of development are primarily attributable 
to coal and nuclear facility construction. The states of Michigan and 
Minnesota are not projected to incur severe negative impacts; Ohio has the 
potential of a larger than marginal impact if demands for the state's high 
sulfur coal are increased beyond the scenario specification. 

The effects of the energy developments are projected to be pervasive 
within the seven susceptible counties. It is expected that the communities in 
these areas will experience shorfalls )in facilities and services needed to 
house and provide for the in-migrants and that the frustrations caused by an 
overburdened social infrastructure will tend to increase turnover at the 
workplace with increasingly frequent in- and out-migration. Such experiences 
are not uncommon in these situations and often lead to social dissolution and 
deterioration. 5-7 Such impac't s and theit effects on energy development cannot 
be aggregated to a regional level and itherefore ,must remain a component of 
site-specif ic analysis. 

The affected counties are expected to experience a population increase 
of 30,000 new permanent employees and their dependents by 1990, or 0.07% of 
the current regional population (1976). This estimate of the extent of 



in-migration is conservative since it is based on a projected population 
growth profile of the region that jdid not incorporate a detailed skill 
classification category. The exclusion of this variable may understate the 
true external workforce requirements for the affected sub-regions, and con- 
sequently, the region as a whole. 

Health and Safety 

Large amounts of energy re1at;ed activities, ranging from extraction 
to electricity generat ion, occur in Region V. Extract ion, specifically coal 
extract ion, presents the highest risk of occupational health impacts. Occu- 
pational impacts of deep mining--injuries, disease, and deaths-'are his- 
torically more severe than those .from strip mining because of differences in 
dust exposure and accident risk.8 ~llinois, Indiana, and Ohio contain the 
major coal reserves found in Region Vi Death, injuries, and disease.frnm rnal 
extraction in Region V account for approximately three-quarters of all energy- 
related occupational health impacts (Fig. 4.4). Regional impacts of oil and 
gas extraction and refining and electricity. generat ion are minimal, although 
these activities account for a significant percent age of impacts in ~ i c h i ~ a n ,  
Wisconsin, and Minnesota where coal eGtraction does not occur. . 

The scenario projects an overall 11% increase in tons of coal. ex- 
tracted in ~ e ~ i o n  V, and an increase <n the proportion mined underground (from 
36% in 1975 to 45% in 1990). This could cause a 20-40% increase in the number 
of accidental deaths and injuries due to coal mining (Fig. 4.5) during the 
scenario timeframe. Cases of chronic ;respiratory disease (CRD) and deaths due 
to CRD could increase 35-40% (Fig. 4.6). 

The public health impacts that will result from fulfillmellt of in- 
creased energy demands are dependent on the amount and type of pollutants 

OIL REFINING "OR 
OIL PRODUCTION OP 
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Fig. 4.4. Relative Contributions of Major Energy Activities to Energy- 
Related Occupational Deaths in Region V Under the Mid-Mid Scenario 
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F i g .  4 . 5 .  Range of  P o t e n t i a l  Acciden- F i g .  4 .6 .  Range o f  P o t e n t i a l  Deaths  
t a l  Deaths  i n  Region V and Cases of  Chronic Res- 
Coal Mines Due t o  Imple- p i r a t o r y  Disease  (CRD) i n  
menta t  i o n  of t h e  Mid-Mid Region V Due t o  Coal Mining 
S c e n a r i o  Occupa t iona l  Exposure Under 

t h e  Mid-Mid S c e n a r i o  

r e l e a s e d  throughout  t h e  energy c y c l e  and on t h e  magni tude,  age s t r u c t u r e ,  and 
l o c a t i o n  of  t h e  exposed p o p u l a t i o n .  U t i l i t y  and i n d u s t r i a l  f o s s i l  f u e l  u s e  
i s  t h e  pr imary s o u r c e  o f  e n e r g y - r e l a t e d  e f f l u e n t s  t h a t  a f f e c t  p u b l i c  h e a l t h  
i n  Region V .  Most f o s s i l  f u e l  u s e  o c c u r s  n e a r  d e n s e l y  popu la ted  a r e a s .  When 
f o s s i l  f u e l s  a r e  burned n e a r  h i g h l y  popu la ted  a r e a s ,  a d v e r s e  h e a l t h  impacts  
i n c r e a s e .  Although combustion of  f o s s i l  f u e l s  produces  many e f f l u e n t s ,  t h e  
a d v e r s e  i m p a c t s  o f  s u l f u r  o x i d e s  (SO,) and  p a r t i c u l a t e s  a r e  b e s t  d o c u -  
mented. I n h a l a t i o n  of  t h e s e  p o l l u t a n t s  can  a d v e r s e l y  a f f e c t  exposed popula- 
t ions - -mos t  s e v e r e l y  t h e  h i g h  r i s k  ' g r o u p s  s u c h  a s  a s t h m a t i c s  and  young  
c h i l d r e n ,  c a r d i o v a s c u l a r  p a t i e n t s ,  and t h e  e l d e r l y  . 9  F i f t y  t o  s i x t y  p e r c e n t  
o f  a l l  d e a t h s  i n  Region V a r e  a t t r i b u t a b l e  t o  c a r d i o v a s c u l a r  and r e s p i r a t o r y  
d i s e a s e s ,  b o t h  o f  which a r e  aggrava ted  by e m i s s i o n s  from f o s s i l  f u e l  use.1° 

P u b l i c  h e a l t h  impacts  o f  s u l f a t e s  r e l e a s e d  from i n d u s t r i a l  and u t i l i t y  
f u e l  combustion i n  Region V a r e  p r o j e ~ t e d  t o  d e c r e a s e  d e s p i t e  an i n c r e a s e  i n  
e l e c t r i c i t y  g e n e r a t i o n  of  40% and an i n c r e a s e  i n  i n d u s t r i a l  f u e l  use  of  240% 
by 1990 ( F i g .  4 . 7 ) .  The d e c r e a s e  i s  p r i m a r i l y  due t o  s u l f u r  emiss ion  c o n t r o l s  
i n s t i t u t e d  d u r i n g  t h e  assessment  t ime frame a s  d i c t a t e d  by t h e  Clean A i r  Act .  
P u b l i c  h e a l t h  impac t s ,  measured i n  terms of  i n d i v i d u a l  r i s k  and p o t e n t i a l  
number o f  d e a t h s ,  w i l l  drop by 48% and 35% r e s p e c t i v e l y .  However, t h e  magni- 
tude  o f  impacts  r e s u l t i n g  from f o s s i l  f u e l  u s e  w i l l  n o t  be  i n s i g n i f i c a n t :  t h e  
p r o j e c t e d  number of  d e a t h s  i s  roughly  e q u i v a J e n t  t o  t h e  number of  homicides  i n  
t h e  U.S. i n  1975.10 The i n t e r r e g i o n a l ,  e a s t e r l y  d i s p e r s i o n  p a t t e r n  and long 
r e s i d e n c e  t ime of  s u l f a t e  i n  t h e  atmosphere w i l l  i n c r e a s e  t h e  a d v e r s e  h e a l t h  
impact i n  t h e  e a s t e r n  s e c t i o n s  of  t h e  r e g i o n .  
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Fig. 4.7. Estimated Range in Deaths in Region V 
from SO Exposure Due to Utility and 4 
Industrial Fossil Fuel Use Under the 
Mid-Mid Scenario 



5 ILLINOIS 

The scena r io  p r o j e c t s  an a d d i t i o n a l  14,571 MW o f  e l e c t r i c a l  gene ra t i ng  
capac i ty  i n  I l l i n o i s  by 1985 and 21,622 MW by ,1990 (Table 5 . 1 ) .  Coal produc- 
t i o n  i s  pro jec ted  t o  i n c r e a s e  from a 1975 v a l u e  of  59.7 m i l l i o n  t o n s  per  year  
t o  68 .5  m i l l i o n  t o n s  p e r  y e a r  i n  1985  and 70 .2  m i l l i o n  t o n s  p e r  y e a r  i n  
1990. More than h a l f  of  t h e  coa l  , i s  mi'ned underground. . . .  

Seventy percent  of t h e  f u e l  used i n  I l l i n o i s  was -imported from out-of- 
s t a t e  i n  '1975, inc lud ing  25% o f  the '  c o a l ,  99% o f  t h e  n a t u r a l  ga s ,  77% o f  
t h e  l i q u i d  f u e l s  and a l l  of t he  uranium. I l l i n o i s ,  which ranks f o u r t h  i n  : 

c o a l  p r o d u c t i o n  i n  t h e  U .  S .  e x p o r t s  40% o f  t h e  c o a l  mined i n  t h e  s t a t e .  
The s u l f u r  . conten t  of  I l l i n o i s  coa l  i s  high (3-5%). The impacts d i scussed  
i n  t h e  fol lowing s e c t i o n s  a r e  summarized i n  Table A-1 (Appendix) . ' ' ' ,  ' ' .!. 

Table 5.1.  Pro jec ted  Inc reases  i n  E l e c t r i c a l  Generating 
Capaci ty  (MW) - ' I l l i n o i s  Mid-Mid Scenarioa 

Period Coal O i  1 Gas Nuclear ~ ~ d r o ~  OtherC Total  

1975-1985 2665 2794 1231 7840 0 3 5 14,571 . 

aBase year :  1975. 

b ~ n c l u d e s  convent ional  hydro and pumped s t o r a g e .  

CInc ludes  s o l a r ,  combined c y c l e ,  and "other".  



5 . 1  A I R  QUALITY/VISIBILITY IMPACTS 

A i r  q u a l i t y  should improve 
throughout I l l i n o i s  between 
1975 and 1990 assuming 
a t ta inment  by e x i s t i n g  
sources  due t o  t he  
enforcement of SIPS and 
t o  improved c o n t r o l  
t echnologies .  

continued TSP and SO2 primary 
NAAQS v i o l a t i o n s  a r e  p ro j ec t ed  
f o r  s e v e r a l  a r e a s  i n  f i v e  
AQCRs , For ty- three  
per.cent of t h e  p ro j ec t ed  
1990 11t i.1 i ty ni.1 increases 
and 33% o f  t he  combined 
cyc le  i n c r e a s e s  s i t e d  
by the  s cena r io  i n  t h e s e ,  
a r ea s  a r e  s u b j e c t  t o  PROJECTED N 
review. 

PROJECTED N 

Over 65% of  p ro j ec t ed  growth 
of i n d u s t r i a l  c a p a c i t y  may 
occur i n  nonattainment a r e a s .  

, Proper emission o f f s e t s  may 

be requi red  i n  t h e s e  a r e a s .  

F i g .  5 . 1 .  I l l i n o i s  - Poten t i a l  Air 
Qual i ty  Impact Areas 

5 .1 .1  Descr ip t ion  

Despi te  i t s  v a s t  c o a l  r e s e r v e s ,  I l l i n o i s  consumes over twice a s  much 
f o s s i l  f u e l  a s  i t  produces.  I l l i n o i s .  produces over  61 500 x 103 t o n s  of 
c o a l  annual ly  (second l a r g e s t  producer,  i n  the  r e g i o n ) .  li The m a j o r i t y  of 
I l l i n o i s  c o a l  i s  burned l o c a l l y  o r  shipped t o  ad j acen t  s t a t e s .  Because o f  i t s  
l a r g e  and r a p i d l y  expanding energy requi rements ,  11Linois 'must  import i nc t ea s -  
i ng  amounts of  s ca rce  f u e l s .  The s t a t e  c u r r e n t l y  imports  over 740 b i l l i o n  
cub ic  f e e t  of n a t u r a l  g a s  annual ly .  ~ a d e d  with an i nc reas ing  demand f o r  f u e l  
and dwindling s u p p l i e s  o f  a v a i l a b l e  f u e l s ,  p r e s su re  t o  meet f u e l  demands with , 

l o c a l  c o a l  p;roduction may increa,se.  Expanded use  of  coa l  cyrea tes  a  g r e a t e r  
e n v i r o n m e n t a l  p roblem t h a n  m i  h t  o t h e r w i s e  e x i s t .  I l l i n o i s  c o a l  h a s  a n  
average  s u l f d r  conten t  o f  j.2Xt2 and use of f u e l  with such a  high s u l f u r  
con ten t  p laces  g r e a t e r  c o n t r o l  requirements  on new f a c i l i t i e s .  

5 .1 .2  Background I s s u e s  

I l l i n o i s  a i r  q u a l i t y  problems a r e  most pronounced i n  t he  
no r theas t e rn ,  c e n t r a l ,  and southwestern po r t i ons  of t h e  s t a t e .  



In  the metropoli tan Chicago I n t e r s t a t e  AQCR, major i n d u s t r i a l  
cen te r s  a re  prevalent ,  and nonattainment sites within tha t  area  
have been designated f o r  TSP standards.  With increasing economic 
a c t i v i t y  addi t ional  demand w i l l  be placed on new source develop- 
ment. 

The a i r  q u a l i t y  i n  the  metropoli tan S t .  Louis I n t e r s t a t e  AQCR 
i s  characterized by TSP gtandard v i o l a t i o n s ,  and the  a i ~  qua l i ty  
of Granite Ci ty  has been ranked the  worst of t e n  sites y i t h i n  
the  s t a t e .  Decreases i n  the  occurrence of v i o l a t i o n s  19 the  
a rea  have not been not iceable  even with more r e s t r i c t i v e  a i r  
pol lu t ion standards.  

The metropoli tan Dubuque I n t e r s t a t e  AQCR has  displayed an 
improvement i n  t o t a l  p a r t i c u l a t e  emissions with fewer v i o l a t i g n s  , , , 
of primary p a r t i c u l a t e  standards. 

5.1.3 Scenario-Induced Changes 

I l l i n o i s  does not have scenario-projected coal  u t i l i t y  s i t i n g  
i n  nonattainment a reas  of the  s t a t e .  Although new source 
performance standards, c o n t r o l  e f f i c i e n c i e s ,  and loca l  
regula t ions  must be s a t i s f i e d ,  no s i g n i f i c a n t  a i r  q u a l i t y  
i s sues  e x i s t  f o r  u t i l i t y  coa l  expansions. 

Over 43% o f  the proposed u t i l i t y  o i l  growth is expected t o  occur 
i n  nonattainment areas .  The nor theas tern  corner of the  s t a t e  
w i l l  be most af fec ted  by u t i l i t y  o i l  development. Selec t ive  
fue l  purchasing p o l i c i e s  w i i l  mi t iga te  a i r  q u a l i t y  problems 
caused by emissions, but  unavailable o f f s e t s  and nonattainment 
provisions could cons t ra in  development. 

One-third of the  proposed combined-cycle capaci ty  could be 
constrained because of the  i n a b i l i t y  of l o c a l  a reas  t o  a t t a i n  
NAAQS a i r  q u a l i t y  standards.  Fuel s e l e c t i o n  fo r  these  p l a n t s  
w i l l  depend on the  a v a i l a b i l i t y  of appropriate o f f s e t s .  

a Approximately 2 /3  of the  proposed i n d u s t r i a l  growth i n  I l l i n o i s  
w i l l  occur i n  nonattainment areas .  Fuel use, emission 
l imi ta t ions ,  and o f f s e t  requirements may be necessary f o r  
these p lants  t o  meet new source review requirements. 



5.2 WATER QUALITY/AVAILABILITY ISSUES 

More stringent waste load 
allocations and/or river basin 
management will be required 
to alleviate projected total 
dissolved solids, copper, 
chromium, and sulfate violations 
in the Fox, upper Illinois, 
and Sangamon Rivers (Illinois 
River s as in) . 
Water availability may 
restrict projected utility 
siting in the northern 
.counties because of seasonal 
low flaws nf t h e  Hark and 
Fox Rivers and in central 
I1 linois on the Sangamon 
River. Water allocation 
issues may restrict siting 
in the Lake Michigan basin. 

Fig. 5.2. Illinois River Basins 

5.2.1 Description 

Major increases in utility siting are projected in the upper Illinois 
River Bas in and nedr tributaries which drain northern and northeas tern Illi- 
nois. Because of artificial flow reversal of the Chicago and Calumet Rivers, 
the I1 linois basin also receives metropolitan Chicago waste water that would 
flow to Lake Michigan under natural conditions. 

The southern portion of the basin has a large assimilative capacity, 
diminishing the effect of waste loads from the northern part of the state. 
However, parts of the southern Illinois River Basin experience mercury, 
phenol, and biological oxygen demand (BOD) violat ions below industrialized 
areas and large municipal treatment facilities . 

Illinois water quality and water availability issues are most 
pronounced in the northeastern river basins. 

The Fox and Sangamon Rivers are frequently unable to assimilate 
.industrial and municipal waste loads because of seasonal low flows. 



Water removal from Lake Michigan i s  s u b j e c t  t o  a l l o c a t i o n  under 
f e d e r a l  mandate. Water from t h e  l a k e  i s  used f o r  d r ink ing  water ,  
process  water ,  and f o r  sewage d i l u t i o n  by many m u n i c i p a l i t i e s  i n  
n o r t h e a s t e r n  I l l i i n o i s .  

5 .2 .3  Scenario-Induced Changes 

Inc reases  i n  t o t a l  d i s so lved  s o l i d s  (TDS) and copper concen t r a t i ons  
a r e  p ro j ec t ed  i n  t h e  Fox r i v e r ,  p r i m a r i l y  from u t i l i t y  i nc reases .  
River b a s i n  management and implementation of d i scharge  s t anda rds  
would be expected t o  reduce t h e  inc idence  of  t h e  copper v i o l a t i o n s .  

The a s s i m i l a t i v e  . capac i ty  o f  t h e  I l l i n o i s  r i v e r  diminishes  th.e 
' s e v e r i t y  of  those  v i o l a t i o n s  t h a t  occur  upstream (Fig .  5 . 3 ) .  

p 

Although e f f o r t s  a r e  be ing  made t o  improve the  q u a l i t y  of  t h e  uppef . . 
reaches ,  TDS 1 e v e . l ~  a r e  expected t o  i nc rease .  

7 .  

Upper reaches  of t h e  Sangamon r i v e r  would experience s i g n i f i c a n t  
water. d e p l e t i o n s  from increased  u t i l i t y  a c t i v i t y ,  caus ing  TDS, 
SO4, Cu, and C r  v i o l a t i o n s  without  flow augmentation and/or  
d i s cha rge  management (F ig .  5 : 4 ) .  High r e s i d u a l  concen t r a t  ions  
would diminish downstream. 

1975 1985 1990 1975 1985 1990 

0 1975 INCREASE DUE T O  SCENARIO .. 0 1975 FF?J ...- INCREASE DUE TO SCENARIO 

Fig.  5.3.  Scenar io  Inc reases  i n  TDS Fig .  5 .4 .  Scenario Inc reases  i n  TDS 
Loadings t o  I l l i n o i s  River Loadings t o  Sangamon River 



5.3  SOLID WASTE IMPACTS 

Sol id  waste r e s i d u a l s  
a r e  p ro j ec t ed  t o  i n c r e a s e  
by 500%. I n d i c a t o r s  
show n i n e  c o u n t i e s  where 
s o l i d  waste  d i s p o s a l  
may be  a  problem (F ig .  5 .5) .  

U t i l i t i e s  may have t o  
t r a n s p o r t  wastes a t  
a d d i t i o n a l  c o s t ,  b u t  
s o l i d  waste  problems 
should nn t  c o n s t r a i n  
new development. 

INDEX 

1. Significa~il illcrease in land repulremedts for waste 
disposal along with high population density 

2. Signifieont froctian af m u n i c i ~ d l  ne;le:, due l u  cusl 

3. Significant increase in industria.l waste due to 
FGI) sl~~flger . 

4. Significant increase i n  I D S  of municipal sewage 
due lo  FGD sludges . . 

F i g .  5 .5 .  I l l i n o i s  coun t i e s  
P o t e n t i a l l y  Subjec t  
t o  S o l i d ' w a s t e  Impact 

5 .3 .1  Background I s s u e s  

I l l i n o i s  ha s  e x c e l l e n t  phys i ca l  C h a r a c t e r i s t i c s  f o r  s o l i d  was'te 
:! . d i s p o s a l  s i t e s .  Much of t h e  s t a t e  i s  under la id  by t h i c k  c l a y  

I . . ,  
. ':- . ' d e p o i i t s ;  

' 

. . ' ,  

I l l i n o i o  has a n t  of  tlic uusL advanced solid waste management 
programs i n  t h e  coun t ry ,  y e t , e x t e n s i v e  new r e g u l a t i o n s  proposed 
under RCRA w i l l  r e q u i r e  tlie s L a L e  to assume s i g n i f i c a n t  new 
r , e s p n n e i b i l i t i e s .  

:. . .  , . . .  , . . 
i I n d u s t r i e s  a r e  'advised t o  begin looking f o r  a l t e r n a t e  s i t e s  

s e v e r a l  yea r s  i n  advance becaLse o f  t he  d i f f i c u l t i e s  and 
de l ays  a s s o c i a t e d  with i s s u i n g  a  permit f o r  a  new s i t e .  



5.3.2 Scenario-Induced Changes 

Industrial coal use is 
projected to increase 
43% by 1990. Solid 
waste residuals will 

. increase nearly 500% 
because of the 
application of FGD 

, . systems (Fig. 5.6). 

Land use for industrial 
waste disposal is estimated. 
to increase to 32.acres per 
year by 1990 (Fig. 5.7). 

Based on criteria relating 
to the availability of 
landfills and the potential 
impact on municipal sewer 
systems, nine counties may . 
experience difficulty in 
disposing of industrial 
wastes. Disposal will be 
most difficult in areas 
constrained by both lack 
of landfill sites arid 
inadequate sewer systems. 

Installed coal-fired 
utility capacity is 
projected to increase 40% 
by 1990. The lifetime 
land requirement for 
utility wastes is 
estimated at 4,500 acres. 

c Some existing plants may 
find it necessary to 
transport wastes to 
an off-s ite disposal 
area at additional 
cost. New plants should 
be able to accommodate 
on-site disposal with 
proper planning. 

Fig. 5.6. Illinois - Solid Waste 
' ~enerat'ion from 
Industrial Coal Use 

Fig. 5.7. Illinois - Total Area 
Used for ' Industrial 
Ash and Sludge Disposal 



5.4 ECOLOGICAL AND LAND USE IMPACTS 

Large amounts of land are 
projected to be disturbed 
by surface mining in southern 
and west-central Illinois. 
Reclamation is known to be 
difficult in some of these 
areas, and permanent 
restoration of pre-mining 

. row-crop productivity or 
forested ecosystems is 
likely to be difficult and 
costly (Fig. 5.8). 

a Projected utility increases 
may require up to 6,000 
acres in affected counties; 
croslands are most likely 
to hb affected. 

LARGE ACREAGES 
(I ,000 to 22,000 ACRES /COUNm 
DlSflIRBED BY SURFACE MINING 1975-19 

w son ACRES /COUNTY REQUIRED 
FOR NEW UTILITIES AND ASSOCIATED 
POPULATION INCREASES 

Fig. 5.8. Projected 1,990 Land Use 
Changes by Surface Mining 
ur Utility Construction 

5.4.1 Description - 
T.lli11u'iu io ehc luusi intensely agricultural, state in Region V: crop- 

lands cover 70% of the state, and Illinois contains nearly half of the 
regional acreage of corn, soybeans, and wheat. The southern tip of the 
state is largely forested wi,th 257,000 acres preserved in National Forest 
lands. .hakural iregetation in the northein two-thirds of the state, originally 1 . .  
a mosalc of prai'rie .and forest habitats, remains along streams and rivers 
and as isolated woodlots and prair ie  re,Anants in an agro-uz-bau maLrJ.x. 

5.4.2 Background Issues 

a: ' The predominant use of the lind over Illinois coal is agriculture, 
and it' has been estimated that about 53% of the state's strippable 
reserve base is covered by land that can be classified as prime 
farmland. l5 

a Significant acreages of National F.orests and Wildlife Refuges 
are found, in the major mining areas in the southern half of the 
state. 



Land in the southern tip of Illinois has low natural fertility. 
This, along with acid drainage problems from abandoned mines, 
has made reclamation difficult in the area. High priority 
treatment has been suggested for strip-mined areas in Saline, 
Williamson, Jackson, and Vermilion counties . l6 
Soybeans, one of the major crops in IllinoLs, are highly sensitive 
to S02, as are other impor,tant crops such as whe,at and smal.1 
grains. . . 

The forested areas in the southern counties are the only.major 
large tracts of natural habitat remaining in the state. 

' 5.4.3 Scenario-~nduced Changes . - ...)P,? . , . . 
- Y . f ,  

a Coal mining projected to 
occur in the state could 
di'styrb approximately 
3,800. acres per year in 
1985 and 3,600 acres per 
year in 1990 (Fig. 5.9). 
A t.otal of approximately 
56,000 acres could thus 
be disturbed during the - 

scenario time frame. 
Twenty-two counties in 
the state would be 
affected. Federal 
regulations require the 
return of strip-mined 
land that has been 
identified as prime 
agricultural land to 
its original produc- 
tivity and land use, 
or to a higher 
prodttrt ivi ty and better 
larfd use. Reclamation 
of mined'lands to row- 
crop agriculture is 
likely to be costly, and 
restoration of forested 
habitats in the southern 
tip of the state i s  
problematic. 

TOTAL LAND USE BY 
UNDERGROUND MINING 
AND CLEANING 

TOTAL LAND USE BY 
SURFACE MINING 
AND CLEANING 

Fig. 5.9. Illinois - Land Use for 
Coal Production 



More t h a n  48,000 a c r e s  a r e  " 

p r o j e c t e d  t o  be d i s t u r b e d  
by s u r f a c e  mining i n  e i g h t  
c o u n t i e s  i n  s o u t h e r n  I l l i n o i s  
d u r i n g  t h e  p e r i o d  1975-1990. ' 

Mining a c t i v i t i e s  i n  t h i s  . 

a r e a  may b e  r e s t . r i c t e d  
because  of  t h e  l a r g e  
a c r e a g e s  i n  N a t i o n a l  

. . 
W i l d l i f e  Refuges and 
N a t i o n a l  F o r e s t  l ands  
and t h e  low n a t u r a l  
s o i l  f e r t i l i t y  i n  t h e  
a r e a  t h a t  h a s  made 
r e c l a m a t j ~ n .  d i f f i c u l t  
i n  t h e  p a s t  ( F i g .  5 . 1 0 ) .  
Approximateely  20% of  
the  t o t a l  s u r f a c e  mined 
c o a l  o u t p u t  i s  p r o j e c t e d  RECLAYATION KNOWN 

DIFFICULT 
f o r  t h c  t h r c c  c o u n t i e s  0 W R E  M A N  l0.m ACRES IN 
most s e v e r e l y  a f f e c t e d .  NATIONAL FORESTS OR 

REFUGES (PER COUNN) . . 

F i g .  5 .10 P o t e l ~ ~ i a l  C o n s c t a i n t s  on 
Surf  a c e  Mining Act i v i t  i e s  

S l ~ u r t - t e r m  SO2 c o n c e n t r a t i o n s ;  a r e  g e n e r a l l y  p r o j e c t e d  t o  d e c r e a s e ,  
a l though  t h e  a n a l y s i s  shows t h a t  they  w i l l  remain h i g h  enough t o  
cause  damage t o  e x i s t i n g  v e g e t a t i o n ,  i n c l u d i n g  soybean and wheat 
c r o p s ,  i n  s e v e r a l  a r e a s  i n  t h e  s t a t e .  

m Large 1.1cf l i t i e s  p r o j e c t e d  f o r .  t h e  n o r t h e r n  p a r t  of  the  s ta te  'and 
t h c  p s p u l a t i u u  i ~ l c r e a s e s  a s s o r i a t e d  w l t h  them cou ld  remove up 
t o  6,UUO a c r e s  o f  l and  from o t h e r  p r o d u c t i v e  u s e s .  Croplands 
a r e  most l i k e l y  t o  be a f f e c t e d .  

, . I ) I  > 
, . . L !  

. ; , A t  . i e a s t  12 s p e c i e s  of p l a n t s  and an imals  p r e s e n t l y  considerprl  t o  
': . .  

Bc cndangercd i11 ~ l l e  U.S. were h i s t o r i c a l l y  found i n  I l l i n o i s .  
Only one of  t h e s e ,  the 1 l l i n a i . s  Mi.ld T u r t l e ,  i s  p r c e c n t l y  knowi~ 
t o  occur  i n  c o u n t i e s  a f f e c t e d  by t h e  s c e n a r i o .  



5.5 SOCIOECONOMIC ISSUES 

e Severe socioeconomic 
impacts are projected 
for three scenario- 
defined sites for energy 
development in Illinois 
(Fig. 5.11). The number 
of available workers in 
these counties and those 
adjacent to them may not 
be sufficient to fill all 
the newly created jobs. 
These areas may experience 
shortages of local public , 
services as 'well as price 
effects on private sector 
goods. 

PRINCIPAL 
IMPACT \ 
COUNTY 

:;;K;;ARY 
,@?!$ 

COUNTIES 

Fig. 5.11. Illinois Counties Poten- 
tially to Socioeconomic 
Impact 

5.5.1 Description - 

Illinois has the largest population--11.2 million--and the highest 
percentage of urban residents of any state in Region V. Most of the urban 
population is concentrated in the northeastern sector of the state or, more 
specifically, around Chicago. This . area strongly influences the average 
per capita income for the state, $6,792, since its population and density 
charactcriotic~ contrast sharply with those of the central and southern 
sectors, where the inhabitants are primarily farmers and miners. 

The state economy is very diverse and therefore Illinois is better able 
to withstand interruptions to particular segments of the state or national 
economy than a state dependent on one or two similar industries. Burdensome 
unemployment and workman's compensation taxes, increases in state government 
spending, especially for welfare and education, and unreasonable wage demands 
by labor together with a unique tax on new plant and equipment investments 
have contributed to a recent loss of businesses and manufacturing industries 
to other regions, particularly to the sunbelt states. l7 

5.5.2 Background Issues 

Local socioeconomic impacts are defined by the demographic, 
economic, and social changes associated wi. th the siting, 
construction, and operation of energy-generating facilities. 



The in te rdependencies  among 1 Abor supply, l o c a l  publ ic  c a p i t a l ,  
and t h e  a v a i l a b i l i t y  o f  a c c e s s i b l e  sources  of goods and 
s e r v i c e s  d e f i n e  t h e  most important  spheres  o f  socioeconomic 
impac t . 
C h a r a c t e r i s t i c  socioeconomic ' t rends.  a t t r i b u t a b l e  t o  energy 
developments inc lude  : l8 9 l9 

- Const ruc t ion  o f  energy f a c i l i t i e s  c r e a t e s  an almost 
i n s t an t aneous  demand f o r  employees. 

- I f  t he  l o c a l  l a b o r  fo rce  i s  i n s u f f i c i e n t  t o  f i l l  t he se  
demands, new workers and t h e i r  f ami l i e s  c r e a t e  r ap id  
i nc reases  i n  l o c a l  p o p u l a t < ~ n s .  

- The t i m i n g  nf  rnergy f a c i l i t y  sonn t ruc t ion  and ope ra t i on  
and the  a v a i l a b i l i t y  of l o c a l  l abo r  determine t h e  l e v e l s  
of popula t ion  i n c r e a s e  t h a t  may be r e a l i z e d  i n  a  given 
county.  

- The d i r e c t  demands o f  t h e  indus t ry '  and t h e  increased 
incomes paid t o  workers expands wholesale ,  r e t a i l ,  
commercial, i n d u s t r i a l ,  and s e r v i c e  employment, and, 
concomi tan t ly ,  popula t ion .  ' 

- The l a r g e r  t h e  demographic d i f f e r e n c e s  between t h e  new and 
e x i s t i n g  popula t ions ,  the  more severe  a r e  s o c i o c u l t u r a l  
problems r e l a t i n g  t o  s o c i a l  o rgan iza t ion  and p a r t i c u l a r  
s e r v i c e  needs.  

- Revenue imbalance a r i s e s  because of  t he  ' immediate need f o r  
expendi tures  on s e r v i c e s  ( e .g .  schools ,  sewers,  p o l i c e ,  f i r e ,  
u f i l i t i e s ,  and h o s p i t a l s )  and t h e  delayed c o l l e c t i o n  of 
revenues d u r i n g  p l an t  c o n s t r u c t i o n .  

- Shor t  f a l l s  i n  ~ u b l  i c  revenues and subsequent inadequacies  i n  
the  p rov i s ion  of  publ ic  ser"'ices may have t h e  undes i rab le  
consequence of  s t i m u l a t i n g  popula t ion  tu rnover ,  thereby 
worsening socioeconomic impacto, 

- The p rov i s ion  of  publ ic  s e r v i c e s  and f a c i l i t i e s  determines 
the q u a l i t y  o f  l i f e  t h a t  w i l l  be experienced by both t h e  
new and e x i s t i n g  popula t ions  i n  t h e  county. 

- if t he  q u a l i t y  o f  l i f e  dec reases  enough because of  t he se  
" -  problems, t h e  product ive  l abo r  fo rce  may leave ,  r e s u l t i n g  i n  

lower p r o d u c t i v i t y  i n  the  energy i n d u s t r y ,  decreased provis ion  
of s e r v i c e s ,  and f u r t h e r  s o c i a l  d i s s o l u t i o n .  

Inc reases  i n  popula t ion  of  1 0 % , o r  more du r ing  any given per iod a r e  
considered seve re .  Al though- the  l i t e r a t u r e  w i l l  a s c r i b e  a  7-15% 
inc rease  range ,  t h e  10% f i g u r e  used i n  t h i s  a n a l y s i s  i s  based on 



Gilmore's study19 which i n d i c a t e s  t h a t  a  10% popula t ion  inc rease  
-is s u f f i c i e n t .  t o  r e s u l t  i n  s o c i a l  problems such a s  increased 
crime, d ivo rce ,  out-migrat ion,  and l abo r  tu rnover .  

. . 

The capac i ty  of  coun t i e s  t o  a s s i m i l a t e  new employment and 
popula t ion  growth i s  a  func t ion  of  base popula t ion  s i z e  and 
d e n s i t y ,  manufactur ing employment, and d i s t a n c e  t o  t h e  n e a r e s t  
t r a d e  c e n t e r .  

A s  a  rough guide ,  c o u n t i e s  with d i f f e r e n t  a s s i m i l a t i v e  . . 

c a p a c i t i e s  can absorb,  without  adverse l e v e l s  of i n -mig ra t i on ,  
t he  fol lowing types  o f  energy ' a c t i v i t i e s :  

- extra-low a s s i m i l a t i v e  capac i ty :  no commercial s c a l e  
: . : k z + .  , ' energy f a c i l i t y  o r  -mine. 
I . .  .; . ,>; , . .  ! ; 1 .:a. * ,  ': .. ti,' bi- ,. 

i r  . : ,  . . ,  ,, , 1 . - 

- low a s s i m i l a t i v e  capac i ty :  small  mining o p e r a t i o n s .  

- moderate a s s i m i l a t i v e  capac i ty :  s i n g l e  p l a n t s  o r  mines 
of moderate s i z e .  

- high  a s s i m i l a t i v e  capac i ty :  s i n g l e  l a rge - sca l e  f a c i l i t i e s  
o r  m u l t i p l e  f a c i l i t i e s  of sma l l e r  s i z e s .  

e The I l l i n o i s  coun t i e s  i d e n t i f i e d  a s  p o t e n t i a l  s i t e s  f o r  
f u t u r e  energy-generating f a c i l i t i e s  span t h e  range from 
low t o  h igh  a s s i m i l a t i v e  c a p a c i t y .  

Within I l l i n o i s ,  t h e r e  a r e  32 h igh  a s s i m i l a t i v e  c o u n t i e s ,  31 
moderate,  26 low and 13  e x t r a  low. These correspond t o  17% 
of  t h e  h igh  a s s i m i l a t i v e  coun t i e s  w i th in  t h e  r eg ion ,  19% o f  
t he  moderate,  26% o f  t he  low and 19% o f  t h e  extra-low. 

5.5.3 Scenario-Induced Changes 

Most nf  t h e  proposed developments a r e  s i t e d  i n  coun t i e s  with 
h igh  a s s i m i l a t i v e  c a p a c i t y ,  where popula t ion  growth due t o  
i n -mig ra t i on  i s  expected t o  be n e g l i g i b l e .  

Socioeconomic impacts a r e  expected t o  be most pronounced i n  
t h r e e  I l l i n o i s  coun t i e s ,  ~ a s ~ e r ,  Ogle, and Grundy, where 
37% o f  t h e  scenar io-pro jec ted  c a p a c i t y  i n c r e a s e  ( i n  MW) f o r  
I l l i n o i s  i s  s i t e d .  (F igs .  5.12 - 5.14) .  The in -mig ra t i on  o f  
workers and t h e i r  households i n t o  t he se  coun t i e s  dur ing  t h e  
cons t ruc t ion  phase i s  c a l c u l a t e d  t o  be 14,631 people o r  17% 
of t h e i r  e x i s t i n g  populat ion.  Only 300 ( o r  0.6% o f  t h e i r  
b a s e l i n e  popula t ions)  would be r equ i r ed  a s  permanent b a s i c  
ope ra t i ng  workers.  
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Fig. 5.12. Potential In-Migration into Fig. 5.13. Potential In-Migration into 
Jasper Co., Illinois (LOW 0gl.e Co. ,. Illinois (High) 
Assimilative Capacity) ~ssimilacive Capacity) 

% NEW POPULATION 
.- ... ---.- 

Fig. 5.14. ~otell~iil ~ n - ~ i ~ r a t  ion into 
Grundy d o . .  Illinnis ( ~ n d e r a e ~  
~ssimilative Capacity) 

Whcn che average regio~~al puElic costs for the' particular size 
and type counties are calculated, the new permanent residents 
(570) may incur additional public costs in excess of $300,000 
annually . 

e During operation of the new generating facilities, two counties, 
Jasper and Grundy, may require additional in-migrant labor 
beyond the construct ion phase. This additional growth could 

' 

significantly increase public expenditures for water treatment, 
with marginal increases for a11 other services analyzed. 



No i n f r a s t r u c t u r e s  a r e  c u r r e n t l y  e s t a b l i s h e d  t o  m i t i g a t e  
t h e s e  immpacts, and many of  t h e  a d j a c e n t  c o u n t i e s  may 
e x p e r i e n c e  s i m i l a r  energy and mining impacts  on a  s m a l l e r  
s c a l e .  Without p roper  management, c o n t r o l ,  and p l a n n i n g  
t h e r e  cou ld  be adverse  impacts i n  a d d i t i o n a l  c o u n t i e s .  

e Of t h e  scenar io -de f ined  i n c r e a s e s  i n  e l e c t r i c a l  g e n e r a t i n g  
c a p a c i t y  f o r  I l l i n o i s  by 1990, J a s p e r ,  Ogle ,  and.Grundy . . 

' c o u n t i e s  a r e  p r o j e c t e d  t o  absorb  47% of  t h e  i n c r e a s e d  
c o a l - f i r e d  c a p a c i t y ,  99% of  t h e  o i l  s team,  25% of  t h i  p y c l e a r ,  . .  . 
and 51% of  t h e  combined-cycle ' c a p a c i t y .  

5.6 HEALTH AND SAFETY IMPACTS 

L. . .. . , 

E s t i m a t e d  d e a t h s  from exposure  t o  c o a l - g e n e r a t e d  s u l i a t e s  ar'; ' "' ' ' 
p r o j e c t e d  t o  d e c r e a s e  56% because  of s u l f u r  c o n t r o l  r e g u l a t i o n s  
and t h e  l o c a t i o n  of new c o a l - f i r e d  f a c i l i t i e s  away from 
p o p u l a t i o n  c e n t e r s .  

Occupa t iona l  h e a l t h  impacts from c o a l  mining w i l l  be most s e v e r e  
i n  t h e  s o u t h e r n  p o r t i o n  of t h e  s t a t e .  Deaths i n  c o a l  mines a r e  

' p r o j e c t e d  t o  i n c r e a s e  by apprdx imate ly  25%. 

5 .6 .1  Background I s s u e s  

E i g h t y - f i v e  p e r c e n t  of t h e  I l l i n o i s  p o p u l a t i o n  c u r r e n t l y  l i v e s  i n  
c o u n t i e s  where 70% of  c o a l - f i r e d  e l e c t r i c i t y  g e n e r a t i o n  o c c u r s .  

P o t . e n t i a l l y  dangerous  l e v e l s  o f  n o n - e n e r g y ' r e l a t e d  e n v i r o n m e n t a l .  
h e a l t h  s t r e s s e s  occur  throughout  I l l i n o i s ,  e . g . ,  r e c o r d  ozone l e v e l s  
r e p o r t e d  i n  Cook, Lake, and  adi is on c o u n t i e s  i n  1978, and NAAQS 
l e v e l s  f o r  p a r t i c u l a t e s  were Exceeded i n  t h e  Chicago a r e a .  

High s u l f u r  c o a l  i s  mined and burned i n  I l l i n o i s .  

I n  1973, 10% of t h ~  t n t a l  d e a t h s  i n  I l l i n o i s  were due t o  r e s p i r a -  
t o r y  d i s e a s e  and 55% t o  c a r d i o v a s c u l a r  d i s e a s e ;  b o t h  d i s e a s e s  a r e  
s u s c e p t i b l e  t o  a g g r a v a t i o n  by SOx exposure .  20 

I n  l o c a l i z e d  a r e a s ,  mine d r a i n a g e  h a s  contaminated d r i n k i n g  w a t e r  
s u p p l i e s .  S a l i n e  county  is  an e iample .21  

Subsidence from abandoned underground mines remains  a  h a z a r d  i n  
s o u t h e r n  a r e a s  of  t h e  s t a t e  i n  F r a n k l i n ,  Wil l iamson,  and Jackson  

' c o u n t i e s . 2 1  

Most I l l i n o i s  c o a l  r e s e r v e s  a r e  a c c e s s i b l e  o n l y  by h i g h - r i s k  deep 
mining t e c h n i q u e s .  



5 . 6 . 2  Scenar io-Induced Changes 

P o t e n t i a l  d e a t h s  from s u r f a c e  mining a c t i v i t i e s  a r e  p r o j e c t e d  t o  
d e c r e a s e .  whereas  t h o s e  from underground mining may i n c r e a s e  because  
of a  s h i f t  from s t r i p  t o  deep mining t e c h n i q u e s .  A c c i d e n t a l  d e a t h s  
from mining w i l l  i n c r e a s e  because  of t h e  i n c r e a s e  i n  c o a l  e x t r a c -  
t i o n ,  a s  w e l l  a s  t h e  h i g h  r i s k  a s s o c i a t e d  w i t h  deep mining 
( F i g .  5 . 1 5 ) .  

20 - 
NO. 

ACClUtNlAL 
DEATHS 

10 -: 

1975 1985 

:,l[t~~f UNDERGROUND 
I M l N l N c i  

F i g .  5.15.  Range of  P o t e n t i a l  A'ccidental  Deaths i n  I l l i n o i s  Coal 
Mines Due t o  Implementa t ion of  t h e  Mid-Mid S c e n a r i o  

The i n c r e a s e d  h e a l t h  impact of  deep mining w i l l  be  r e f l e c t e d  i n  t h e  
i n c r e a s e  i n  t h e  i n c i d e n c e  of and d e a t h s  from c h r o n i c  r e s p i r a t o r y  

' d i s e a s e  ( F i g .  5 . 1 6 ) .  

OR CASES 
OF 6RD 

3 0  

i i 

M I N  
1975 ' ' , 1985 1 9 9 0  

DEATHS 0 CHRONIC RESPIRATORY 
DISEASE l C R D l  

F i g .  5 .16.  Range of P o t e n t i a l  Deaths And Cases of  Chronic  
R e s p i r a t o r y  Disease  (CRD) i n  I l l i n o i s  Due t o  Coal Mining 
Occupa t iona l  Exposure Under t h e  Mid-Mid S c e n a r i o  



Occupational health impacts of oil product ion and refining , natural 
gas production, and electricity generation will be minimal compared 
to impacts from coal extraction under this scenario (Fig. 5.17). 

1975 1990 

COAL MINING C 
OIL  REFINING OR 

OP . OIL PRODUCTION 
ELECTRICITY GENERATION E 

Fig. 5.17. Relative Contributions of Major Energy Acti- 
vities to Energy-Related Occupational .Deaths 
in Illinois Under the Mid-Mid Scenario 

Estimated deaths from sulfate exposure resulting from SOx emissions 
from coai use may decrease approximately 56% (Fig. 5.18). The 
decrease, which occurs despite significant increases in coal use, 
is due to the implementation .of sulfur control regulations to be 
promulgated under the Clean Air Act and also to the projected 
dispersion of coal use facili'ties in Illinois away from population 
centers. 

\ ESTIMATED 
DEATHS 

800 

4 0 0  

1975 1985  1990  

SULFUR EMISSION CONTROL: 0 NONE 8 5 %  9 0 %  

Fig. 5.18. Estimated Range in Deaths in Illinois from 
SO4 Exposure Due to Utility and Industrial 
Fossil Fuel use Under the Mid-Mid Scenario 
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6  INDIANA 

The s c e n a r i o  p r o j e c t s  an a d d i i t o n a l  5,987 MW of  e l e c t r i c a l  g e n e r a t i n g  
c a p a c i t y  i n  I n d i a n a  by 1985 and 9 ,658  MW by 1990 (Tab le  6 . 1 ) .  Coal  p r o d u c t i o n  
i s  p r o j e c t e d  t o  i n c r e a s e  from 25 .1  m i l l i o n  t o n s  p e r  y e a r  i n  1975 tor 27.7 
m i l l i o n  t o n s  p e r  y e a r  i n  1985 and 28.7 m i l l i o n  t o n s  p e r  y e a r  i n  1990. More 
t h a n  90% o f  t h e  c o a l  w i l l  b e  removed from s u r f a c e  mines.  The i m p a c t s  d i s -  
cussed  i n  t h e  f o l l o w i n g  s e c t i o n s  a r e  summarized i n  Tab le  A-2. 

Tab le  6  1. P r o j e c t e d  I n c r e a s e s  i n  E l e c t r i c a l  G e n e r a t i n g  Capac i ty  
(MW). - Ind iana .   id-  id' S c e n a r i o a  

P e r i o d  Coal O i l  Gas Nuclear  ~ ~ d r o ~  OtherC T o t a l  

- -  - 

a  Base y e a r :  1975. 

b ~ n c l u d e s  c o n v e n t i o n a l  hydro  and pumpcd s t o r a g e .  
C I n c l u d e s  s o l a r ,  combined c y c l e ,  and "other".  



6.1 AIR QUALITY/VISIBLITY IMPACTS 

Air quality is expected to 
improve dramatically in most ' ' 

nonattainment areas between . 
1975 and 1990, although the 
northwestern portion of the 
state is expected to continue 
to have primary NAAQS SO2 air 
quality violations (Fig. 6.1). 

With two exceptions, TSP air 
quality levels throughout the 
state are exbected to comply 
i ~ i t h  federal primary standards 
by 1990, assuming enforcement 
of the SIP. Northwestern and 
southwestern portions of the 
state may continue KO exceed 
standards (Fig. 6.1). 

Over 25% of the proposed growth 
in utilitv oil ca~acitv and 
33% of the industrial growth 
is sited in nonattainment 
areas. Proper emission off- 

PROJECTED NONATTAINMENT (14) . . 

PROJECTEO NONATTAlNHENT (TIP) 

sets may be required in these 
areas. Fig. 6.1. Indiana - Potential Air 

Quality Impact Areas 
. , 

Coal-fired lants provided over 83% of Indiana's electrical generating 
capacity in 1975. P2 The major sources o f  this coal have .been Indiana and 
Kentucky. The average sulfur content.,of Indiana coal is greater than 3 . 5 % ,  
which has probably contributed to the air quality problems in the state, since , 

that is far above Che sulfur level of coal suitable for burning without 
extenshe stack gas scrubbing. 

6.1.2 Background Issues 

e Six counties in Indlana have SO2 and 'I'SP ambierl~ concentrntions that 
are in violation of federal primary standards. 

Indiana's air quality problem is nost persistent in the northeastern 
part of the state, which is one of the most concentrated urban/ 
industrial areas in the nation. Sulfur dioxide emissioris in this 
area have resulted in a'ir quality levels exceeding federal standards 
by several hundred percent. 



Though air quality problems exist in the Indianapolis area, primary 
standards are only marginally violated, and enforcement of the SIP 
could bring this area into compliance with Clean Air Act provisions. 

0 Indiana has no designated visibility protected areas. 

6.1.3 Scenario-Induced Charges 

Indiana does not have scenario-projected coal utility siting in non- 
attainment areas of the state. Although new source performance stan- 
dards, control efficiencies, and local regulations must be satis- 
fied, no significant air quality issues exist for projected utility 
coal expansions. 

Approximately 35% of the 1985 proposed utility oil growth is 
expected in nonattainment areas. Central Indiana will be most 
affected by utility oil development. Selective fuel purchasing 
policies will mitigate air quality problems caused by emissions, 
but unavailable emission offsets and nonattainment provisions 
could constrain development. By 1990, this area is projected to 
be in attainment . 
One-third of the proposed industrial growth in Indiana could be 
restricted, in part, by nonattainment provisions of the Clean Air 
Act. Fuel use, emission limitation, and offset requirements sray be 
necessary for these plants to meet new source review requirements. 

1990 sulfur dioxide levels in the northwestern portion of the state 
may still be in violation of standards even though substantial re- 
ductions are projected to occur between 1975 and 1985. 
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6 .2  WATER QUALITY/AVAILABILITY ISSUES 

Projected increases  i n  u t i l i t y  
a c t i v i t y  i n  the  Patoka River 
basin of southern Indiana may CALUMET BASIN 

be constrained by a water ST. JOSEPH BAS1 

I 
a v a i l a b i l i t y  s h o r t f a l l  (Fig. 

KANKAKEE BAS11 

6 .2 ) .  
WABASH BASIN 

17 MAUMEE BASIN - 
WHITE RIVER 01 

An increase  i n  coal  mining WHITEWATER BA 
a c t i v i t y  i n  the  Patoka bas in  EAST WHITE BAS 
projected f o r  1985 may exacer- mKABrs,N 
ba te  s u l f a t e  v i o l a t  ions caused PI n.n,n s.r 

by drainage from abandoned 
s t r i p  mines. 

Projected increases  i n  u t i l i t y  
s i t i n g  i n  the  heavi ly  indus- 
t r i a l i z e d  northweetcrn a rea  of 
~ n d i a n a  may cause an increase 
i n  phosphorus l eve l s  i n  streams 
t r i b u t a r y  t o  Lake Michigan. 

Fig. 6 .2 .  Indiana River Basins 

Descript ion 

Most of Indiana is drained by the  Wabash and Ohio Rivers whose flows 
a r e  s u f f i c i e d n t  t o  a s s i m i l a t e  heavy wadte Small por t ions  of the  
s t a t e  l i e  i n  bas ins  t r i b u t a r y  t o  Lakes Michigan and Er ie .  The northwestern 
i n d u s t r i a l  co r r idor  discharges wastes t o  Lake Michigan v i a  the  Indiana Ship 
Channel and t o  the  I l l i n o i s  River bas in  through the  Calumet Sag Channel. 
Water q u a l i t y  i n  the  s t a t e  is heavi ly  a f fec ted  by mineral ext rac t ion .  One 
f i f t h  of Indiana conta ins  coal  resources.  

6 .2 .2  Background I s sues  

The Patoka River Basin experiences wide-spread po l lu t ion  problems 
associated with miniug. Acid drainage from abandoned s t r i p  mines i s  
neu t ra l i zed  by underlying limestone Rtrate r e s u l t i n g  i n  wvher very 
high i n  t o t a l  dissolved s o l i d s .  



S e v e r a l  c i t i e s  c u r r e n t l y  import  w a t e r  from o t h e r  b a s i n s  because  
t h e  groundwater s u r f a c e  w a t e r  s u p , p l i e s  of t h e  Patoka a r e  . 

inadequa te .  
Phosphorus v i o l a t i o n s  i n  s t r eams  t r i b u t a r y  t o  Lake Michigan com- 
pound t h e  e u t r o p h i c a t i o n  problems of  t h e  l a k e .  By agreement among 
Lake Michigan s t a t e s  and t h e  EPA,, e f f l u e n t  phosphorus l o a d i n g  
r e d u c t i o n s  of  80% a r e  now r e q u i r e d .  

6 . 2 . 3  Scenar io-Induced Changes 

P r o j e c t e d  i n c r e a s e s  i n  phosphorus c o n c e n t r a t i o n s  i n  t h e  Calumet 
: River  w i l l  compound was te  ' l oad  a l i loca t  i o n  problems and may con- 

s t r a i n  t h e  p r o j e c t e d  u t i l i t y  a c t i v i t y  f o r  n o r t h w e s t e r n  I n d i a n a  

e I n c r e a s e s  i n  s u l f a t e  c o n c e n t r a t i o n s  i n  t h e  Patoka River  Ba.sin w i l l  
magnify t h e  a l r e a d y  s e v e r e  w a t e r  . q u a l i t y  problems of  t h e  b a s i n  
(Fi.g. 6 . 4 ) .  

n 1975 INCREASE DUE TO SCENARIO INCREASE DUE TO SCENARIO 

F i g .  6 . 3 .  scenario I n c r e a c e s  i n  F i g .  6 . 4 .  S c e n a r i o  I n c r e a s e s  i n  
Phosphorus Loadings t o  S u l f a t e  ~ o a d i n g s  t o  t h e  
The Calumet River  Patoka River  



6 . 3  SOLID WASTE IMPACTS 

e' ~ n d u s t r i a l  c o a l  u s e  i s  
p r o j e c t e d  t o  de ' c l ine ,  
bu t  s o l i d  w a s t e  r e s i d u a l s  
may i n c r e a s e  because  o f  
a p p l i c a t i o n  of  FGD systems.  
I n d i c a t o r s  show n i n e  coun- % 

t i e s  where s o l i d  w a s t e  d i s -  , 

p o s a l  may p r e s e n t  problems. . 

S o l i d  w a s t e  d i s p o s a l  prob- 
lems s h o u l d  n o t  c o n s t r a i n  
new u t i l i t y  development ;  
however, a d d i t i o n a l  c o s t s  
would be i n c u r r e d  i f  t h e  
~ u a ~ e r i a l  h a s  t o  he t r a n s -  
p o r t e d  t o  an o f f - s i t e  d i s -  
p o s a l  a r e a .  

1. significant increase in land requirements for waste 
dispusal along with h ~ g h  population density 

2. Significanl fraction of lllunicipal Waste's due to coal 

3. Significant increase in  industria'l waste due to 
FGD sludges 

4. Significant increase in  TDS of municipal sewage 
due to FOD sludges 

F i g .  6 .5.  I n d i a n a  Count ies  Poten- 
t i a l l y  Subject  t o  
S o l i d  Waste Impacts 

6 . 3 . 1  Background I s s u e s  

* > >  ,, 
, . !  

6 I n d u s t r i a l  c o a l  u s e  ' in ~ n d i a n a  i n  1,975 was nearly l 0  m i l l i o n  t o n s ,  , 

I the  second h i g h e s t  i r l  the n a t i o n .  

F i n d i n g  a  s u i t a b l e  d i s p o s a l  s i t e . i n  p o r t i o n s  o f  t h e  s o u t h e r n . a n d  
n o r t h e r n  p a r t  of t h e  s t a t e ;  is  more dif .f icu1.t  because  of  tlie k a r s r  
topography o f  . the  former a*d Lake Michigan sands  o f  t h e  l a t t e r .  



Scenario-Induced Changes 

Project ions' based on the 
mid-mid scenario indicate 
that solid waste residuals 
will increase to 2.3 mil- 
lion tons per year by 1990 
(or by 215% compared to 
1975). The increase is 
due solely to FGD sludge; 
industrial coal use is pro- 
jected to decline (Fig. 
6.6). 

Land requirements for dis- 
posal are expected to 
increase to about 50 acres 
per year in 1990 from 16 
acres per year in 1975. 

Based on criteria relating 
to land availability and 
sewer capacity, nine coun- 
ties may have difficulty 
disposing of industrial 
wastes. Areas constrained 
by both lack of landfill 
sites and inadequate sewer 
systems will have the most 
difficulty disposing of 
th:e wastes . 
Installed coal-fired 
utility capacity is pro- 
jected to increase to 
15,000 MW by 1900 (or by 
40% compared to 1975). 
The lifetime nrca rcquirc- 
ment for solid waste dis- 
posal is projected at 
3,000 acres (Fig. 6.7). 

Some existing facilities 
will. have to transport 
waste off-site at pJd i . -  
tional cost. New plants 
should. be able to plan for 
on-site disposal. . 

22 1- COAL ASH 

18 
FGD SLUDGE 

1975 1985 1990 

Fig. 6.6. Indiana - Solid Waste Gener- 
stion from Industrial Coal 
Use 

Fig. 6.7. Indiana - Total Area Used for 
Industrial Ash and Sludge 
Disposal 



6 .4  ECOLOGICAL AND LAND USE IMPACTS 

e The p o t e n t i a l  f o r  major land . 
use  and e c o l o g i c a l  impacts  is  
g r e a t e s t  i n  t h e  sou thwes te rn  
p a r t  o f  t h e  s t a t e ,  where a t  
l e a s t  seven  major  new gener-  . 
a t i n g  f a c i l i t i e s  have been 
s i t e d ,  and where s u r f a c e  min- . 

. ing  i s  p r o j e c t e d  t o  d i s t u r b  
57,000 a c r e s  by 1990. Crop- 
l ands  a r e  most  l i k e l y  t o  be ' 

a f f e c t e d ,  b u t  t h e  p o s s i b i l i t y  
of a d v e r s e l y  a f f e c t i n g  n a t u r a l  
f o r e s t e d  h a b i t a t s  by const ruc- '  
t i o n ,  min ing ,  o r  t r a n s m i s s i o n  
c o r r i d o r s  is h i g h  ( F i g .  6 . 8 ) .  

LARGE ACREAGES (1,000 10 21',000 ACRES /COUNTY) 
DISTURBED BY SURFACE MINING 1975-1940 

> 500 ACRES/COUNTY REQUIRED FOR NEW UTILITIES 
8 ASSOCIATED POPULATION INCREASES 

P i g .  6.8. Areas with Greatest 
P o t e n t i a l  f o r  Ecolo- 
g i c a l  Impacts - I n d i a n a  

6 . 4 . 1  D e s c r i p t i o n  

The major  l a n d  u s e  i n  I n d i a n a  i s  fa rming ,  w i t h  61% of  t h e  s t a t e  a r e a  
devoFed t o  c r o p l a n d s .  The p r i n c i p a l .  c r o p s  a r e  corn  and soybeans .  Approxi- 
m a t e l y  1.7% o f ,  t h e  s t a t e  remains  f o r e s t e d ,  i n c l u d i n g  181,000 a c r e s  o f  ~ a t i o n a l  

i F o r e s t  liands i n  t h e  s o u t h  c e n t r a l  p a r e  o f  t h e  s t a t e .  The major  u rban  c e n t e r s  
a r e  i n  t h e  n o r t h e r n  h a l f  o f  t h e  s t a t e ,  and t h e  a r e a  a l o n g  Lake Michigan i s  one 
o f  t h e  most i n t e n s e l y  developed '  i n d u s t r i a l  and p o p u l a t i o n  c e n t e r s  i n  t h e  

. c o u n t r y .  

3 .  r .  , .  ' 
6.4  .'2 ~ a c k & d G n d  I s s u e s  

, -:. 

It h a s  been e s t i m a t e d  t h a t  a s  much a s  45% of  I n d i a n a ' s  s t r i p p a b l e  
r e s e r v e s  o f  c o a l  may b e  under  l and  t h a t  can be c l a s s i f i e d  a s  prime 
farmland.  15 



e The state's major energy demand centers are in the northern and 
central parts of the state. Although Lake Michigan is the major 
source of water for new energy facilities, siting along the Lake 
is difficult, because most of the shoreline has already been pre- 
empted for industrial, commercial, residential, or recreational use. 
Siting near the major water sources in the southern part of the 
state necessitates long transmission distances with the attendant 
adverse impact of transmission right-of-ways. 

e, Several of Indiana's major c~ops, such as soybeans, wheat, and hay, . . .  
are highly sensitive to SO2. . 

. 

6.4.3 Scenario-Induced Changes 

, . ,  
. . 

. . 
, , : 'C'oal mining' i.s projected , . 

to disturb approximately 
4,500 acres per year in, 
the southwestern part of 
the state in 1985 and 
about 4,300 acres per year 
in 1990 (~ig. 6.9). A 
total of 65,000 acres 
could thus be disturbed 
during the scenario time 
frame, and 17 counties 
would be affected. Since 
agriculture and forests 
are the major land uses 
in this area, reclamation 
costs of strip-min'ed land 
are likely to be high. 
No conflicts with National 
Forest lands are expected. 

e Major new power generating 
facilities may require 1975 1990 

another 3,000 acres of 
agricultural and/or forest 
land in the southwestern Fig. 6.9. Indiana - Land use for Coal 
tip of the state. Addi- Production. 
tional land is likely to be 
required for transmission 
lines to carry power from this 
less-populated srca Co the urban 
load centers. Construction 
of the transmiss ion  corridor^ 
may lead to, disruption of 
agricultural activities or dis- 
section of forested habitat. ., 



SO2 c o n c e n t r a t i o n s  i n  t h e  ~ a r )  a r e a  a r e  p r o j e c t e d  t o  c o n t i n u e  a t  
l e v e l s  h i g h  enough t o  a f f e c t  c r o p s  and n a t u r a l  v e g e t a t i o n  i n  t h e  
a r e a .  

A t  l e a s t  12 s p e c i e s  of animals  p r e s e n t l y  c o n s i d e r e d  t o  be endangered 
i n  t h e  U.S. were h i s t o r i c a l l y ,  found i n  c o u n t i e s  a f f e c t e d  by t h e  
s c e n a r i o .  The c r i t i c a l  h a b i t a t  f o r  one  o f  t h e s e ,  t h e  I n d i a n a  b a t ,  
i s  found i n  one o f  t h e  c o u n t i e s  where mining i s  p r o j e c t e d .  

6 . 5  SOCIOECONOMIC IMPACTS 

Severe  socioeconomic impacts  . a r e  
p r o j e c t e d  f o r  two cccnario-dc'kincd 
s i t e s  f o r  ene rgy  development i n  
I n d i a n a  ( ~ i ~ .  6 . 1 0 ) .  The. nuAber 
o f  a v a i l a b l e  workers  i n  t h e s e ,  
c o u n t i e s  and t h o s e  a d j a c e n t  t o  
them may n o t  be s u f f i c i e n t  t o :  f i l l  
a l l  t h e  newly c r e a t e d  j o b s .  These 
a r e a s  may e x p e r i e n c e  s h o r t a g e s  of  
l o c a l  p u b l i c  s e r v i c e s  a s  w e l 1 . a ~  
p r i c e  e f f e c t s  on p r i v a t e  s e c t o r  
good3 . . . 

PRINCIPAL IMPACT COUNTIES 

SECONDARY IMPACT COUNTIES 

. ' F i g .  6 .10 .  I n d i a n a  C o u n t i e s  
Potentially Bubjeet  
t o  sncioecono&ic. 

, Impact 

6 . 5 1  D e s c r i p t i o n  

I n d i a n a  i s  t h e  s m a l l e s t  s t a t e  west  of t h e  Appalachi.an Mountains.  I t  
i s  b a s i c a l l y  a  manufac tu r ing  s t a t e ,  w i t h  i t s  n o r t h e r n  c o u n t i e s  s u r r o u n d i n g  t h e  
h e a v i l y  i n d u s t r i a l i z e d  a r e a s  of  Chicago.  The o t h e r  impor tan t  c o n t r i b u t o r  t o  
t h e  s t a t e ' s  balanced economy i s  farming.  



The 5 . 3  m i l l i o n  r e s i d e n t s  o f  I n d i a n a  a r e  d i s t r i b u t e d  o v e r  36,077 s q u a r e  
m i l e s  wi th  a  d e n s i t y  f a c t o r  o f  147 peop le  p e r  squasre m i l e .  The p e r  c a p i t a  
income i s  $5,656,  p r i n c i p a l l y  w i t h i n  t h e  manufac tu r ing  and f u e l  development 
( e x c l u d i n g  p r o c e s s i n g )  s e c t o r s .  

The s t a t e  government h a s  no t  become involved i n  power p l a n t  s i t i n g  
i s s u e s  and, c o n s e q u e n t l y ,  h a s  been h i g h l y  c r i t i c i z e d  by many academic,  t ech-  
n i c a l ,  and c i t i z e n s '  r e p r e s e n t a t i v e s .  S u b s t a n t i a l  c i t i z e n  o p p o s i t i o n ,  t o  t h e  
c o n s t r u c t i o n  o f  power p l a n t s  i n  t h e  Indiana/Kentucky r l v e r  , v a l l e y  h a s  a r i s e n .  17 

6 .5 .2  . Backg.round I s s u e s  

8 I n d i a n a  h a s  31  h i g h  a s s i m i l a t i v e  c a p a c i t y  c o u n t i e s ,  4 3  modera te ,  
12 low, and 6  ext ra- low.  These cor respond  t o  16% of  t h e  h i g h  a s s i y -  
i l a t i v e  c a p a c i t y  c o u n t i e s  w i t h i n  t h e  r e g i o n ,  26% o f  t h e  moderate ,  ' 

12% o f  t h e  low, and 9% of  t h e  ex t ra - low,  r e s p e c t i v e l y .  

The I n d i a n a  c o u n t i e s  i d e n t i f i e d  a s  p r o j e c t e d  s i t e s  f o r  ene rgy  
development have e i t h e r  low, moderate ,  o r  h i g h  a s s i m i l a t i v e  capac i -  
t i e s .  

There  a r e  no s t a t e  p o w e r - p l a n t . s i t i n g  r e g u l a t i o n s .  T h i s  h a s  
r e s u l t e d  i n  c o n s t r u c t i o n  o f  p l a n t s  i n  f l o o d  p l a i n s  and a l a c k  of  
c o o r d i n a t i o n  w i t h  r e s p e c t  t o  o p e r a t  ion  r e q u i r e m e n t s .  l7 

6 . 5 . 3  Scenar io-Induced Changes 

New mines i n  t h e  sou thwes te rn  c o u n t i e s  a r e  expec ted  t o  c r e a t e  
more t h a n  700 d i r e c t  b a s i c  jobs .  

a Two c o u n t i e s ,  Gibson and P i k e ,  a r e  expec ted  t o  e x p e r i e n c e  s e v e r e  
a d v e r s e  impac t s  a s  a  r e s u l t  of  a  peak in -migra t ion  o f  10,500 peop le  
over  an  e i g h t - y e a r  p e r i o d  ( ~ i g s .  6 .11-6 .12) .  These s t a b l e ,  moder- 
a t e l y - s i z e d  i n d u s t r i a l  and farming c o u n t i e s  a r e  surrounded by t h e  
O h i o  and Wabash r i v e r s ,  have no major highway t r a n s p o r t a t  i o n  r o u t e s ,  
have  o n l y  one secondary t r a d e  c e n t e r  w i t h i n  60 m i l e s ,  and have low 
p o p u l a t i o n  d e n s i t y  r e l a t i v e  t o  t h e  r e s t  of  t h e  s t a t e .  They c o u l d  
i n c u r  a  combined o p u l a t i o n  growth of more t h a n  23% of  t h e i r  base- 
l i n e  p o p u l a t i o n s .  $4 
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a Of t h e  c o n s t r u c t i o n  p o p u l a t i o n  i n c r e a s e ,  845 people-may remain,  
s o  t h a t  444 b a s i c  workers  can  o p e r a t e  t h e  newly c o n s t r u c t e d  
f a c i l i t i e s .  

a Socioeconomic impacts  a r e  compounded by t h e  f a c t  t h a t  a d d i t i o n a l  
developments a r e  p r o j e c t e d  t o  occur  i n  t h e  c o u n t i e s  a d j a c e n t  t o  
t h e  two p r i n c i p a l l y  a f f e c t e d .  These c o n c u r r e n t  developments can 
r e s u l t  i n  t h e  employment of  t h e ' ~ c a 1 c u l a t e d  3 v a i l a b l e ; w o r k  . .. ,. . f o r c e  
o u t s i d e . . t h e . c o u n t i e s  and,  t h e r e b y ,  c a u s e  a  g r e a t e r  in -migra t ion  t o  
f u l f i l l  t h e  demands of  l o c a l  deyelopments .  

a Severe  s o c i o c u l t u r a l  problems a r e  expec ted  i n  t h e s e  c o u n t i e s  s i n c e  
they  a r e  i n h a b i t e d  by a  l a r g e  number o f  midd le  aged and e l d e r l y  
r e s i d e n t s ,  w i t h  a  low p e r  c a p i t a  income ($5 ,200)  and a  r e l a t i v e l y  
s t a b l e ,  u n s k i l l e d  work f o r c e . 2 4  : , I , t ,  , 

a When.the average  r e g i o n a l  p u b l i c  c o s t s  f o r  t h e  p a r t i c u l a r  s i z e  
and t y p e  c o u n t i e s  a r e  c a l c u l a t e d ,  t h e  new permanent r e s i d e n t s  
(845) may i n c u r  a d d i t i o n a l  p u b l i c  c o s t s  i n  e x c e s s  of $475,000 
a n n u a l l y .  

a No i n f r a s t r u c t u r e s  a r e  c u r r e n t l y  e s t a b l i s h e d  t h a t  would m i t i g a t e  
t h e s e  impac t s .  Many o f  t h e  a d j a c e n t  c o u n t i e s  may e x p e r i e n c e  s i m i -  
l a r  impacts  on a  s m a l l e r  s c a l e ,  and w i t h o u t  p roper  management, 
c o n t r o l ,  and p l a n n i n g  t h e s e  cou ld  a l s o  be a d v e r s e  impac t s .  

Of t h e  p r o j e c t e d  i n c r e a s e s  i n  g e n e r a t i n g  c a p a c i t y  i n  I n d i a n a  by 
1990, t h e  s c e n a r i o  s i t e s  79% o i  t h e  c o a l ,  100% o f  the o i l  s team 
and 78% o f  t h e  n u c l e a r  i n c r e a s e s  i n  Gibson and P i k e  c o u n t i e s .  
About 64% of  t h e  t o t a l  i n c r e a s e  i n  g e n e r a t i n g  c a p a c i t y  by 1990 i s  
s i t e d  i n  t h e s e  c o u n t i e s .  

a About 14% o f  t h e  e s t i m a t e d  1990 mine employment i n  I n d i a n a  i s  
l i k e l y  t o  be  i n  t h e s e  two c o u n t i e s .  



6.6  HEALTH AND SAFETY IMPACTS 

P u b l i c  h e a l t h  impacts  of  s u l f u r  r e l e a s e d  from e l e c t r i c i t y  g e n e r a t i o n  
and i n d u s t r i a l  f o s s i l  f u e l  Lse a r e  p r o j e c t e d  t o  d e c r e a s e ,  a l though  
t h e  number of  impacts  pe r  u n i t  of  f u e l  u s e  may b e  h i g h e r  i n  I n d i a n a  
than  i n  w e s t e r n  p o r t i o n s  o f  Region V because  of  i n t e r s t a t e  t r a n s -  
p o r t  of s u l f a t e s .  

The - e n e r g y - r e l a t e d  ?ccupa t  i s h a 1  h s a i t h  impacts  of  implementing t h e  
s c e n a r i o  i n  I n d i a n a  a r e  expekted t o  be minimal .  

6 . 6 . 1  Background I s s u e s  

The h i g h l y  i n d u s t r i a l i z e d ,  h,eavy manufacturi .ng a r e a  of  nor thwes te rn  
I n d i a n a  has bee11 c i ~ e d  in f e d e r a l  c o u r t  f o r  p o l l u t i n g  a i r  and Lake 
Michigan w a t e r  t o  l e v e l s  dangerous  t o  human h e a l t h .  

R e s p i r a t o r y  and c a r d i o v a s c u l a r  difieaoe accobaLed f o r  8.5% and 54.8% 
r e s p e c t i v e l y ,  o f  a l l  d e a t h s  :in , 1 9 7 3 . ~ ~ .  Vict ims w i t h  e i t h e r  d i s e a s e  
a r e  h i g h l y  s u s c e p t i b l e  t o  a tmospher ic  c o n c e n t r a t i o n s  o f  s u l f u r  
o x i d e s  and p a r t i c u l a t e s .  ' 

6 .6 .2  Scenar io-Induced Changes 
1975 1990 

Occupa t iona l  h e a l t h  impacts  
due t o  energy  r e l a t e d  a c t i -  

Q") v i t i e s  a r e  l i k e l y  t o  remain 
c o n s t a n t  d u r i n g  t h e  s c e n a r i o  
t ime frame i n  I n d i a n a .  Coal 
e x t r a c t i o n  i s  p r o j e c t e d  t o  
accnllnt f o r  o v e r  60% o f  t h e .  Or- 

E 
t o t a l  e n e r g y - r e l a t e d  oscupa- U 
t i o n a l  h e a l t h  impacts  ( F i g .  COAL MINING 
6 . 1 3 ) .  OIL REFINING OR 

OIL PRODUCTION OP 
ELECTRICITY GENtHATION E 

6 Occupa t iona l  impacts  from 
t 

c o a l  e x t r a c t i n n  a r e  ex- 
pec ted  t o  be s m a l l  because  F i g .  6,.13, R e 1 a L . i ~ ~  ~ o n t r i b u t i o n o  of 
30% uT the coal  mining i n  : 'Major Energy ~ c t  i v i t i e s  
I n d i a n a  i s  s t r i p  r a t h e r  than  t o  Energy-Related Occupa- 
deep .illitling ( F i g s  . 6.14, t i o n a l  Deaths i n  Ind iana  

. 6 .15) .  under t h e  Mid- id Scenar io  



F i g .  6 .14 .  Range of  P o t e n t i a l  
A c c i d e n t a l  Deaths i n  
I n d i a n a  Coal Mines 
Due t o  Implementa- 

' t i o n  of t h e  Mid-Mid 
S c e n a r i o  

OEATHS d CHRONIC RESPIRATORY 
DISEASE (CROI 

F i g .  6 .15 .  Range of  P o t e n t i a l  
Deaths and Cases of  
Chronic R e s p i r a t o r y  
Disease  (CRD) i n  
I n d i a n a  due t o  Coal 
Mining Occupa t iona l  
Exposure under t h e  . 

Mi-d-Mid S c e n a r i o  

P u b l i c  h e a l t h  impacts from SO4 exposure  i n  I n d i a n a  a r e  p r o j e c t e d  
t o  d e c r e a s e  by 35-40% d u r i n g ' t h e  s c e n a r i o  t ime frame ( F i g .  6 . 1 6 ) .  
  ow ever, due t o  i n t e r s t a t e  t r a n s p o r t  of s u l f a t e  and e a s t e r l y  d i s -  
p e r s i o n  p a t t e r n s ,  impact p e r ' u n i t  of energy u s e  may be h i g h e r  i n  
I n d i a n a  than  i n  t h e  w e s t e r n  s t a t e s  of  Region V .  

F i g .  6 .16.  Es t ima ted  Range i n  Deathe i n  I n d i a n a  from SO4 E x p o ~ u r e  
Due t o  U t i l i t y  and I n d u s t r i a l  F o s s i l  Fue l  Use under t h e  

i ( Mid-Mid S c e n a r i o  
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7 MICHIGAN 

The s c e n a r i o  p r o j e c t s  an a d d i t i o n a l  6 ,835  MW of  e l e c t i c a l  g e n e r a t -  
ing  c a p a c i t y  i n  Michigan by 1985 and 14,169 MW by 1990 (Tab le  7 . 1 ) .  No 
c o a l  mining i s  p r o j e c t e d  t o  occur  i n  t h k  s t a t e .  

Although ~ i c h i g a n  h a s  an abundant. energy r e s o u r c e  b a s e  t o  f u e l  ' i t s  . 

i n d u s t r i e s ,  i t  produced o n l y  4% of  i t s  t o t a l  ene rgy  needs .  I n  1975,  Michigan 
produced 8% of  i t s  o i l  n e e d s , .  10% o f  i t s  n a t u r a l  g a s  needs ,  and imported t h e  
m a j o r i t y  o f  i t s  c o a l  supp ly .  The impact's d i s c u s s e d  i n  t h e  f o l l o w i n g  s e c t i o n s  
a r e  summarized i n  Tab le  A.3. 

Tab le  7.1.  P r o j e c t e d  I n c r e a s e s  i n ; E l e c t r i c a l  G e n e r a t i n g  Capac i ty  
(MW) '- Michigan Mid-Mid S c e n a r i o a  

P e r i o d  Coal O i l  Gas Nuclear  ~ ~ d r o ~  OtherC T o t a l  

a  
Base y e a r :  1975.  

b  
I n c l u d e s  c o n v e n t i o n a l  hydro and pumped s t o r a g e .  

C 
I n c l u d e s  s o l a r ,  combined c y c l e ,  and "other" .  



R  QUALITY/VISIBILITY IMPACTS. 
A=' 

1990 TSP v i o l a t i o n s  a r e  p r o j e c t e d  
f o r  t h e  s o u t h e a s t e r n  and n a r t h -  
e a s t e r n  s e c t i o n s  and SO2 NAAQS 
v i o l a t i o n s  i n  a  l o c a l i z e d  a r e a  i n  
t h e  w e s t e r n  p o r t i o n  of Michigan 
( F i g .  7 . 1 ) .  

F i f t y - s e v e n  p e r c e n t  of  t h e . p r o -  
j e c t e d  1990 i n d u s t r i a l  growth and 
one- four th  o f  t h e  combined-cyc1.e 
i n c r e a s e s  s i t e d  by t h e  s c e n a r i o  i n  
t h e s e  a r e a s  are s u b j e c t  t o  r ev iew.  NONATTAINMENT' 

Coal ,  o i l ,  and combined c y c l e  u t i l -  PROJECTED' 
i t i e s  s i t e d  in '  t h e  Upper P e n i n s u l a  *::.: NONATTAINMENT 
and. i n  n o r t h e r n  lower Michigan,  cou ld  pSP) 
be s u b j e e t  t o  v i s i b i l i t y  p r o t e c t i o n  
s t a t u t e s .  

F i g .  7 . 1 .  Michigan - P o t o n t i o l  
A i r  Q u a l i t y  Impact 
Areas 

7 .1 .1  D e s c r i p t i o n  

Coal ( f rom Ohio,  Kentucky, Pennkylvania ,  and Wyoming) and o i l  a r e  t h e  
p r imary  energy s o u r c e s  f o r  e l e c t r i c a l  g e n e r a t i o n  i n  ~ i c h i ~ a n . l *  Heavy indus- 
t r i a l  a c t i v i t y  i n  s o u t h e r n  p o r t i o n s  of  t h e  s t a t e  c o n t r i b u t e  t o  a i r  q u a l i t y  
problems i n  t h a t  a r e a .  The a i r  i s  r e l a t i v e l y  c l e a n  i n  t h e  n o r t h e r n  p a r t s  of  
t h e  s t a t e ,  where w i l d e r n e s s  u s e s  predominate .  

.There  a r e  two PSD C l a s s  I a r e a s  i n  Michigan: Semey N a t i o n a l  wi lde r -  
n e s s ,  which i n c l u d e s  abou t  25,000 a c r e s  i n  t h e  n o r t h e r n  p a r t  of  lower Michi- 
gan ,  and I s l e  Royale N a t i o n a l  Pa rk ,  a 540,000 a c r e  i s l a n d  i n  Lake S u p e r i o r .  



7.1.2 Background Issues  

a Two counties i n  the  s t a t e  a r e  i n  v i o l a t i o n  of primary SO2 standards 
and four counties  a r c  i n  v i o l a t i o n  of primary p a r t i c u l a t e  s tandards.  

Southeastern Michigan i s  ~ n l y  marginally i n  v i o l a t i o n  of TSP rtan- 
derds even though the  area is high i n  i n d u s t r i a l  a c t i v i t y .  

7 1.3 Scenario-Induced Changes 

a ~arge coal  capaci ty  increases  projec ted  f o r  western Michigan could 
cause v i o l a t i o n s  of federa l  primary SO2 standards.  SO2 l e v e l s  
would increase  s u b s t a n t i a l l y  between 1985 and 1990. 

o IAAQS TSP v i o l a t i o n s  are projec ted  f o r  t h e  southeastern and m r t h -  
eas te rn  port ions of the s t a t e  due, i n  p a r t ,  t o  proposed increases  
i n  f o s s i l  f u e l  cambustian. 

57% of i n d u s t r i a l  growth is projec ted  f o r  nonattainment areas .  
Emission o f f s e t s  and appropr ia te  controZ technologies w i l l  be  
required. 

e One-quarter o f  t h e  proposed combined-cycle power f a c i l i t i e s  c a l d  
be r e s t r i c t e d  with regard t o  f u e l  use and emission contro l  tech- 
nology s ince  they  a r e  sited i n  areas  with rmirrgjnal t o  poor a i r  
qual i ty .  

e .Small capacity increases  i n  coal ,  o i l ,  and combined-cycle p l a n t s  
i n  t h e  northern par t  of the  s t a t e  may be subject  t o  v i s i b i l i ~  gro- 
t e c t i o n  r e p l a t  ians. 



WATER QUALITY/AVAILABILITY ISSUES 

An increase  i n  phosphorus 
and t o t a l  dissolved s o l i d s  t q  
loadings t o  Lake Huron re- 
s u l t i n g  from the  increased 
u t i l i t y  a c t i v i t y  i n  the  
Saginaw r i v e r  (Lake Huron 
Basin) may lead t o  an in- 
crease  i n  eut rophica t ion  
in  Saginaw Bay (Fig.  7.2). 

LAKE SUPERIOR NORTHERN LAKE MICHIGAN BASIN 
NORTHEASTERN LAKE MICHlGAN PbSlN 
LAKE HURON BASIN 

l T l l l l l  SnllTHERN LAKE MICHIGAN BASIN 
EEZl LAKE ERIE BASIN 

Fig. 7.2. Michigan River Basins ' 

Water q u a l i t y  i n  Michigan ranges from pr is t ine .  t o  severe ly  degraded. 
Rivers exh ib i t ing  the  lowest water qua l i ty  are genera l ly  i n  the  southern 
h a l f  of the  Lower Peninsula. P r a c t i c a l l y  every stream i n  the  s t a t e  dra ins  
i n t v  one of the  Great Lakes. Thus, water q u a l i t y  wi th in  the  s t a t e  has a 
d i r e c t  e f f e c t  on G r e a t  Lakes w a t e r  q u a l i t y .  O v e r a l l ,  w a t e r  q u a l i t y  i s  

. slowly improving; however, many shore l ine  areas  remain contaminated by feca l  
col iform, mercury, and biocides.  

Several  Great Lakes areas  a r e  highly cutpophic, p a r t i c u l a r l y  
Saginaw Bay, Thunder Bay, western Lake ~ i i e ,  and weotcrn Lake 
St. C l a i r .  Ut even g rea te r  concern is the  mesotrophic s t a t u s  
of the  southern deep water areas  of Lake Michigan. 

Michigan has experienced high l e v e l s  of mercury and biocide contami- 
na t ion  both i n  r i v e r s  and the  Great Lakes. Public use war l~ i t~gs  and 
f i s h  consumption l imi ta t ions  a r e  in  e f f e c t  in many areas .  

The water q u a l i t y  of the  Great Lakes i s  an in te rna t iona l  i ssue  
involving the  nat ional  and l o c a l  governments of the  United S ta tes  
and Canada. Requirements t h a t  phosphorus loadings be s u b s t a n t i a l l y  
reduced a r e  i n  e f f e c t  but have not yet  been made. 



7 . 2 . 3  ,Scenar io-Induced Changes 

0 1975 INCREASE.DUE T O  SCENARIO 

A p r o j e c t e d  i n c r e a s e  i n  
phosphorus concen t ra -  
t i o n  i n  t h e  Grand River  oz w 

(Sou thern  ~ a k e  Michigan > - 
i m  

Bas in )  i n  1985 due t o  a2 4 
.a 

s i g n i f i c a n t l y  i n c r e a s e d  lw c3 

u t i l i t y  a c t i v i t y '  cou ld  , f = ~  

a c c e l e r a t e  t h e  d e t e r i o r -  F? 15- 
8 r 

a t i o n  a long  t h e  shore-  %' 
Pine un1es.s advanced A Y) 

;a 
phosphor.us removal tech-  ,a a .50 

n i q u e s  a r e  implemented g z ( F i g  ... 7 . 3 ) .  

F i g .  7 .3 .  S c e n a r i o  I n c r e a s e s  i n  
Phosphorus Loadings t o  
t h e  Grand River  

8 According t o  t h e  a n a l y s i s ,  phosphorus l e v e l s  a r e  a l s o  p r ~ j e c t ~ e d  
t o  i n c r e a s e  because  of i n d u s t r i a l  and u t i l i t y  a c t i v i t y  i n  t h e  
Saginaw R i v e r  b a s i n  ( F i g .  7 . 4 ) .  V i o l a t i o n s  of t o t a l  d i s s o l v e d  
s o l i d s  c r i t e r i a  may a l s o  occur  i n  1985 t o  1990 ( F i g .  7 .5 ) .  

1915 
l 9  lggo l , . ' . ,' 

- 

- 

1975 1990 0 1975 INCREASE.OUE TO SCENARIO 

F i g .  7 .4 .  S c e n a r i o  Changes i n  F i g .  7 .5 .  S c e n a r i o  I n c r e a s e s  o f  
Phosphorus Loading t o  TDS Loadings t o  Saginaw 
Saginaw Bay River  . 

. . 

- 

,- 



7.3  SOLID WASTE IMPACTS 

1990 i n d u s t r i a l  s o l i d  
was te  r e s i d u a l s  a r e  
p r o j e c t e d  t o  i n c r e a s e  
by 500% . ' I n d i c a t o r s  
show f i f t e e n  c o u n t i e s  
t h a t  may have d i f f i -  
c u l t y  d i s p o s i n g  o f  
t h e  w a s t e s  ( F i g .  7 .6 ) .  

INDEX 
@ I n s t a l l e d  1, Significant increase in land requirements for waste 

u t i l i t y  c a p a c i t y  i s  disposal along with high population density 
p r o j e c t e d  t o  i n c r e a s e  2. Significant fr,aiction of municipal w3stc.s duc to coa 
by ' O x  compared 3. Si nificant increase in ipdygtrial waste dllr! tn 
1975. EoLid wasLe ~!b r luds8r , 

d i s p o s a l  problems 4. Significant i$rease in TDS of municipal sewage 
shou ld  no t  c o n s t r a i n  due to FGD sludges 

d e v e l o p ~ i i e a ~  ; however, 
d i s p o s a l  a t  some 
p l a n t s  may be  more 
expens ive  due t o  F i g .  7.6.  Mi-chigan.Counties P o t e n t i a l l y  
t r a n s p o r t a t i o n . c o s t s .  S u b j e c t  t o  S o l i d  Waste Impacts 

7 . 3 . 1  Background I s s u e s  

A s h a l l o w  overburden  u n d e r l a i d  by bedrock and a  h i g h  groundwater 
t a b l e  c h a r a c t e r i z e  much of t h e  Upper P e n i n s u l a ,  making i t  d i f f i c u l t  
t o  f i n d  s u i t a b l e  w a s t e  d i s p o s a l  s i t e s .  

A l i n e r  w i l l  have t o  be used f o r  an  4sh d i s p o s a l  pond a t  a proposed 
u t i l i t y  s i t c  i n  t h e  upper P e n i n s u l a .  

There  h a s  been concern  i n  the. D e t r o i t  a r e a  about  con tamina t ing  
groundwater by d i s p o s i n g  of  a s h  i n  an  abandoned s t o n e  q u a r r y .  



2 Scenario-Induced Changes 

e Industrial coal use, 7.9 
million tons per year in 
1975, is expected .to 
increase by 90% in 1990. 
Solid waste generat ion 
for this same period is 
projected to increase by 
over 500% due to the 
application of FGD 
systems (Fig. 7.7). 

e Land requirements for 
industrial disposal 
are projected at 71 
acres per year by 1990 
(Fig. 7.8). 

Based on criteria re- 
lating to the avail- 
ability of municipal 
landfills and the 
potential impact of 
solid waste on sewer 
systems, fifteen coun- 
ties may experience 
difficulty disposing of 
industrial wastes. 
Disposal will be most 
difficult in areas con- 
strained by both lack of 
landfill sites and in- 
adequate sewer systems. 

Land requirements £,or 
utility waste disposal are 
estimated at 4,'000 acreci 
$or the lifetime of the 
plants. 

Existing utilities located 
in or near high population 
density areas may even- 
tually have to Lrdusport 
wastes to off-site dis- 
posal sites at additional 
cost. Most new plants 
should be able to plan for 
on-site disposal . 

Fi:g. 7.7. Michigan - Solid Wa.s:t,e 
Generat ion from Industrial 
Coal 'Use 

. Fig. 7.8. Michigan - Total Area Used 
for ~ndustrial Ash and 
Sludge Disposal 



7.4  ECOLOGICAL AND LAND USE IMPACTS 

R e l a t i v e l y  s m a l l  a c r e a g e s  
a r e  l i k e l y  t o  be r e q u i r e d  
th roughout  t h e  s t a t e  f o r  
t h e  p r o j e c t e d  new g e n e r a t i n g  
f a c i l i t i e s ,  w i t h  t h e  l a r g e s t  
impacts  i n  t h e  D e t r o i t  and 
Grand Rapids a r e a .  

P r o j e c t e d  1990 SO2 concen- 
t r a t i o n s  i n  t h e  Grand Rapids 
a r e a  a r e  h i g h  enough t o  
a d v e r s e l y  a f f e c t  exposed 
c r o p s  and s e n s i t i v e  n a t u r a l  
vege t af i o n .  

' F i g .  7 . 9 .  Areas i n  Michigan w i t h  
t h e  G r e a t e s t  P o t e n t i a l  
, f o r  E c o l o g i c a l  Impacts 

R e c r e a t i o n  i s  a n  impor tan t  l a n d  u s e  i n  Michigan,  which rema'ins 52% 
f o r e s t e d .  There  a r e  7.3  m i l l i o n  a c r e s  of  p u b l i c  r e c r e a t i o n  land i n  t h e  s t a t e ,  
40% o f  which a r e  i n ,  N a t i o n a l  F o r e s t s ,  P a r k s ,  and W i l d l i f e  Refuges.  Much of  
t h i s  l a n d  i s  i n .  t h e  n o r t h e r n  p a r t  o f  t h e  s t a t e  and i n  t h e  Upper P e n i n s u l a .  
Michigan i s  bordered  by  f o u r  n f  t h e  Grea t  Lakes ,  and t h i s  l a r g e  amount of 
s h o r e l i n e  i s  a n o t h e r  impor tan t  r e c r e a t i n n a l  source, Twenty-three p e r c e n t  of 
t h e  s t a t e  i s  i n  c r o p l a n d s ,  i n c l u d i n g  ;ore t h a n  t e n  t imes  a s  many a c r e s  i n  
o r c h a r d s a s  a n y  o t h e r  s t a t e  i n  t h e  r e g i o n .  B e r r i e s ' a r e  a n o t h e r  s p e c i a l  
a g r i c u l t u r a l  p roduc t  i n  Michigan.  

Background I s s u e s  

The s t a t e  h a s  passed a  "Shorelands  Management Act" i n  order .  t o  . 

~ ~ P S P ~ I ~ C ?  tha onvi ronmtn td l  a ~ u e ~ ~ i t  ies Of i t s  s h o r e l i n e s  by 
l i m i t i n g  deve l  npment and £03 t c r  ing p u b l i c  a c q i i i s i t  i on  ol: 
s i g n i f i c a n t  a r e a s .  

Q The "Farmland and Open Space P r e s e r v a t i o n  Act" p r o t e c t s  t h e  land 
of  p a r t i c i p a t i n g  owners from f o r c e d  s a l e s  due t o  p r o p e r t y  t a x  
n c r a s  Th i s  cou ld  a f f e c t  Llle s i t i n g  of new power p l a n t s ,  
e s p e c i a l l y  a t  t h e  edges  of  m e t r o p o l i t a n  a r e a s .  



o The s t a t e ' s  n a t u r a l  and a g r a r i a n  ecosystems a r e  p a r t i c u l a r l y  
s e n s i t i v e  t o  h i g h  SO2 l e v e l s ,  e s p e c i a l l y  t h e  f r u i t  and b e r r y  
crops. and t h e  c o n i f e r o u s  f o r e s t s  of  t h e  n o r t h e r n  p a r t  o f  t h e  
s t a t e .  

i 7 .4 .3  Sc,en.ar'io-Induced Changes' 
. .  , 

e The p r o j e c t e d  energy devel~opmeat i n  Michigan i s  no t  l i k e l y  t 1 0  

r e q u i r e  l a r ,ge  amounts :of l a n d  .except  i n  t h e  ~ e - t  r o i t  and Grand 
:Rapids a r e a s ,  where .ap:proxima:te.l:y. 4000 a c r e s  ( t o t a l )  may b e  4liis- 
tur.bed . fo r  new u.t ilit i.e.s. . P . a r t i c i p a t  i o n  i n  thse farmland preserwa- 
.t i o n  .pr.ogram i s  no:t .ye:t '$.i!gh, t h u s  t h e  c o n v e r s i o n  o f  c , roplands  
i n  t h e s e  a r e a s  may n o t  :be l i m i t e d ,  s i g n i f i c a n t l y . .  

P r o j e c t e d  SO2 l e v e l s  i n  t h e  Grand Rapids a r e a  ma+ be  h i g h  enou;gh 
t o  c a u s e  damage t o  n a t u r a l  v e g e t a t i o n  (some i n  N a t i o n a l  F o r e s t  
and o t h e r  p r e s e r v e s )  and f r u i t ,  b e r r y ,  and v e g e t a b l e  c r o p s  b&ng 
grown i n  t h e  a r e a .  F o r t y  t o  f o r t y - f i v e  p e r c e n t  o f  t h e  a r e a  o f  t h e  
a f f e c t e d  c o u n t i e s  i s  covered  by v e g e t a t i o n  s e n s i t i v e  t o  t h e  pro- 
j e c t e d  SO2 l e v e l s .  

The s i t i n g  of  new f a c i l i t i e s  may *become a  c o n t r o v e r s i a l  i s s u e  at  
t h e  l o c a l  l e v e l  because  o f  t h e  Shore lands  Management Act and tlhe 
concern  f o r  t h e  p r e s e r v a t i o n  o f  open space  and f r a g i l e  we t l and  
a r e a s .  

7 . 5  SOCIOECONOMIC IMPACTS 

No adverse  socioeconomic impac t s  a r e  expec ted  i n  Michigan s i n c e  
a l l  p r o j e c t e d  e l e c t r i c  u t i l i t y  i n c r e a s e s  a r e  s i t e d  i n  h i g h  
a s s i m i l a t i v e  c a p a c i t y  c o u n t i e s  a b l e  t o  absorb  t h e  p o p u l a t i o n  
growth and a s s o c i a t e d  p u b l i c  s e r v i c e  demands r e s u l t i n g  from energy  
development . 

7.6  HEALTH AND SAFETY IMPACTS 

Oc.cu,pational . h e a l t h  impacts  of  energy r e l a t e d  a c t i v i t i e s  i w i l l  be 
.minima 1 .. 

e Deaths  from SO4 exposure  due t o  i n d u s t r i a l  and e l e c t r i c i t y  g e n e r a t i o n  
f u e l  u s e  w i l l  d e c r e a s e  by 34% t o  38% a s  a r e s u l t  of Clean A i r  Act 
i n i t i a t i v e s ,  d e s p i t e  a  40% i n c r e a s e  i n  f o s s i l - f u e l e d  e l e c t r i c i t y  
g e n e r a t  i o n .  
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7.6.1 Background Issues 

Michigan has experienced beveral episodes of environmentally 
released toxins such as PCB, PBB, and DDT that have threatened 
human life through direct. exposure and biomagnification. The 
impact has been severe enough to force public health authorities 
to con£ iscate contaminated livestock and food stuffs. 28 

Water concentrations of contaminants such as heavy metals and 
phenols al-ong portions .of. heavily industrialized areas of the 
Detroit River, Saginaw River, Lake Erie, and Lake St. Clair 
violate levels acceptable for human use.29 

Scenario-Induced Changes . 

A minimal amount of occupa- 
tional health and safety 
impacts will oecur in 
Michigan due to electricity 
generation, oil production 
and refining, and gas : 
product ion (~ig. 7.10). 

OIL REFINING 
OIL PRODUCTION 
NATURAL GAS PRODUCTION 
ELECTRICITY GENERATION . 

Fig. 7,l.O. &lative Contribution of 
Major Energy Activities 
to Energy-Related Occupa- 
tional Deaths in Michigan 
under the Mid-Mid Scenario 



e Despite a 49% increase in 
coal-fired electricity 
generation during the 
scenario time frame, public 
health impacts from sulfates 
are projected to decrease in 
Michigan by 34-38% because 
of implementation of sulfur 
emission controls. 

197s 19gs , 1990 

SULFUR EMISSION CONTROL: NONE 85% goc< 

Fig. 7.11. Estimated Range in 
Deaths in Michigan 
from SO4 Exposure Due 
to Utility and Indus- 
trial Fossil Fuel Use 
under the Mid-Mid 
Scenario 
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8  MINNESOTA 

The scena r io  p r o j e c t s  an a d d i t i o n a l  - 2,964 ' MW o f  e l e c t r i c a l  genera t ing  
c a p a c i t y  i n  Minnesota by 1985 and 4,190 MW by 1990 (Table  8 . 1 ) .  No coa l  
mining i s  pro jec ted  t o  'occur i n  t h e  s t a t e .  . 

Minnesota has  no convent ional  f o s s i l  energy r e sou rces  and imports 
t he  m a j o r i t y  o f  i t s  s u p p l i e s .  P r e s e n t l y ,  e l e c t r i c  power p l a n t s  a r e  conver t ing  
from o i l  t o  c o a l ,  and i n d u s t r i e s  from n a t u r a l  gas  t o  f u e l  o i l .  Canada supL 
p l i e s  88% o f  t h e  f u e l  o i l  i m p o r t e d  i n t o  t h e  s t a t e ,  b u t  t h a t  c o u n t r y  i s  
c u r r e n t l y  r e d u c i n g  i t s  o i l  e x p o r t s ,  which h a s  l e d  M i n n e s o t a  t o  e v a l u a t e  
o t h e r  f u e l  op t ions  such a s  low-Btu c o a l  g a s i f i c a t i o n ,  nuc l ea r  power, and peat  
g a s i f i c a t i o n .  The impacts d i s cus sed  i n  t h e  fol lowing s e c t i o n s  a r e  summarized 
i n  Table A-4. 

Table 8 .1 .  Pro jec ted  Inc reases  i n  E l e c t r i c a l  Generat ing 
Capacity (MW) - Minnesota Mid-Mid Scenarioa 

Period Coal O i  1 Gas Nuclear ~ ~ d r o ~  OtherC . Tota l  

pppp--  

aBase Year: 1975. 

~ n c l u d e s  convent ional  hydro and pumped s t o r a g e .  

CInc ludes  s o l a r ,  .combined c y c l e ,  and "other".  
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Minnesota contains eight counties which, in part, .have not achieved . 

primary SO2 standards and nine counties where TSP NAAQS violat ions 
are occurring. The entire northeas tern port ion of ~inne'sota, 
totaling over 860,000 acres,' is protected under PSD Class I air 
quality regulations. Projected developments are not expected to 
cause significant deterioration of air quality, but potential 
visibility impacts resulting from scenario-projected coal-burning 
'powerplants sited near a viSibility protected area in the north- 
eastern part of the state could restrict such development. 

NONATTAINMENT 

NONAT'I'AINMt N'I' 

. . 

Fig. 8.1. Minnesota - totential Air &ality Impact Areas 

! 

Minnesota generally has good water quality: state environmental 
officials ~stimstc that 78% jof the state's rivers already meet 
1983.,,water quality goalo. 'yo significant scenario-induced changes 

I ; " in water quality were identified £or Minnesota. 
: . , , i  . several streams in the extreme socthern part of the state are subject 

to extremely low flows seasonally; however, no increases in energy- 
related activities were si~id in these basins. 



. . 
8.3 SOLID WASTE IMPACTS 

1990 solid waste residuals 
from industrial coal use 

. are .projected to increase 
by 110%. Indicators show 
only three counties that 
may have problems disposing, 
of these wastes (Fig. 8.2). 

0 Solid. waste disposal problems , 

should not constrain utility 
development; however, additional 
costs may be incurred when the 
material has to be transported 
to, an off-site disposal area. 

1. Significant increase in  land reguirements for waste 
disposal along with high population density 

2. Significant fracl im of municipal wabtes due to coal 

3. Significant increase in  industrial waste due to 
FGD sludges 

4. Si~nif icant increase in  of municipal sewate 
due to FCD sludges 

Fig. 8.2. Area's in Minnesota Poten- 
tially Subject to Solid 
waste Impacts 

8.3.1 Background Issues 

Present industrial coal use is ,less than 2 million tons per year. 
One-fourth of this is concentrated in one county, the remainder is 
scattered throughout 16 counties. 

The fractured limestone topography in the southeastern portion of 
.the state makes it more difficult to find an environmentally 
acceptable 'disposal site. 

There is a continuing effort toward ash utilization, either in 
filling projects or concrete production. 



8.3.2 Scenario-Induced Changes 

e Industrial coal use is 
projected to'increase by 
80% in 1990 relative to 
1975. Solidwaste 
generation is projected 
to increase by about 10% 
(Fig. 8.3). 

e Land requirements for 
disposal area projected 
to be six acres per year 
in 1.990 ( F i g ,  8.4). 

Three counties may 
experience problems 
disposing of industrial . 
wasteG, baaed on criteria 
relating to availability 
of landfills and potential 
solid waste impact an 
municipal sewer systems; 
however, solid waste 
disposal associated with 
industrial coal use is 
not expected to pose a 
significant in 
Minnesota. 

Fig. 8.3. Minnesota - Solid 
Waste Generation From 
Industrial Coal Use 

Fig. 8.4. Minnesota - Total Area 
Used for Industrial 
Ash and Sludge Disposal 

Installed coal-fired 
utility capacity will 
more than double by 
1990, reaching 6,000 MW. 
New plants should be 

5 

able to plan for on-site . 
disposal. Some exi.s t ing 

4 
plants may have to transport, . 
wastes o f f - s i l e ,  but no u uz 

significant problems are . 5 
foreseen. I,.l 

R= 
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1975 1985 

6- 
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8 .4  ECOLOGICAL AND LAND USE IMPACTS 

i' Although the  p o t e n t i a l  f o r  adverse e c o l o g i c a l  and land use impac.t.s 
i s  high, i n  Mi'nnesota be,cause of  l a r g e  amounts of n a t u r a l  h a b i t a t  and 
sho re l i ne  acreage i n  t he  nor thern  p a r t  of t he  s t a t e  and t h e  i n t e n s e  
a g r i c u l t u r a l  a c t i v i t y  i n  t he  southern h a l f  of  t h e  s t a t e ,  impact.s..are 
expected' t o  be minimal sirice only small  ac reages  a r e  pro jec ted  to. be 
d i s tu rbed  f o r  new ener  f a c i J i t i e - s .  S t a t e  environmental legis.l:ation* 
and a power s i t i n g  may lirpit t he  number of  s i t e s  avai$able: fo r -  
these  f a = i l i t . i e s  and w i l l  i n f luence  t he  s i t i n g  process  a t  t h e  id-cal 
l e v e l .  

8 . 5  SOCIOECONOMIC ISSUES 

No adverse socioeconomic impacts a r e  expected i n  Minnesoea s i n c e  a l l  
p ro jec ted  e l e c t r i c  u t i l i t y  i nc reases  a r e  s i t e d  i n  coun t i e s  t h a t  a r e  
ab l e  t o  absorb t h e  populat ioh growth and a s soc i a t ed  publ ic  s e r v i c e  
demands r e s u l t i n g  from energy development. 

g..b kLTH AND. SAFETY IMPACTS 

Publ ic  and occupat iona l  h e a l t h  impacts of t h e  s cena r io  w i l l  be 
minimal i n  Minnesota. No f o s s i l  f u e l  r e s e r v e s  a r e  c u r r e n t l y  
economically recoverable ,  t h e r e .  A1  though e l e c t r i c i t y  gene ra t i on  
i s  p ro j ec t ed  t o  i nc rease  by 61% and o i l  r e f i n i n g  by 40%, t h e  
r e l a t i v e l y  low r i s k  of these occupat ions  w i l l  keep impacts small .  

i Publ ic  h e a l t h  impacts from s u l f a t e  exposure due t o  f o s s i l  f u e l  (use 
w i l l  a l s o  be low d e s p i t e  a 90% i n c r e a s e  i n  u t i l i t y  f o s s i l  f u e l  use.  
Increased c o n t r o l  of s u l f u r  emissions and low p o t e n t i a l  f o r  exposure 
w i l l  keep impacts minimal. 

*Relevant  l e g i s l a t i o n  inc ludes  the  C r i t i c a l  Areas Act o f  1973 ( au tho r i ze s  
s t a t e  t o  i d e n t i f y  a r e a s  t h a t  would be  damaged by uncont ro l led  development); 
The - ~ h o r e i a n d  Management Act o f  1969, amended 1973 ( d i r e c t s  c o a s t a l  coun t i e s  
t o  develop zoning ord inances  f o r  sho re l ands ) ;  and t h e  Green Acres Law o f  
1967 ,  amended 1969 and 1 9 7 3  ( a l l o y s  d e f e r r e d  t a x a t i o n  f o r  a g r i c u l t u r a l  
land and p"rivate r e c r e a t i o n a l ,  open space ,  and park l a n d ) .  
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9 OHIO 

The scena r io  p r o j e c t s  an a d d i t i o n a l  4,788 MW of  e l e c t r i c a l  gene ra t i ng  
c a p a c i t y  i n  Ohio by 1985, and 11,400 MW by 1990 (Table  9 . 1 ) .  Coal product ion 
i n  the s t a t e  i s  pro jec ted  t o  i nc rease  from 46.3 m i l l i o n  t ons  per year i n  
1975 t o  52 m i l l i o n  tons  per year i n  1'985 and then de,crease t o  48 m i l l i o n  tons  
per  year i n  1990. More than  h a l f  o f  t h i s  coa l  comes from s u r f a c e  mines. . , , . 

. , .. 

.Ohio i s  one o f  t h e  l a r g e s t  u s e r s  and producers  o f  c o a l  i n  t h e  n a t i o n .  
Ohio c o a l  has a  high s u l f u r  c o n t e n t ,  and low s u l f u r  c o a l  i s  p r e s e n t l y  being 
imported fo r  blending with the  Ohio ,coal.  L i t t l e  petroleum i s  used by Ohio 
i n d u s t r y ,  bu t  t h e r e  i s  .a  h igh  degr&e of i d u s t r i a l  dependence on n a t u r a l  
g a s .  The i m p a c t s  d i s c u s s e d  ' i n  t h e ~ : f o l l o w i n g  s e c t i o n s  a r e  summarized i n  
Table A-5. 

Table 9.1. p ro j ec t ed  Inc reases  i n  E l e c t r i c a l  Generat ing 
Capacity (MW) - Ohio Mid-Mid scena r ioa  

- - - - - - - - .  

Period Coal O i  1 Gas Nuclear ~ ~ d r o ~  OtherC To ta l  

--- 

"Base Year: 1975. 

b ~ n c l u d e s  convent ional  hydro and pumped s to rage .  

CIncludes s o l a r ,  combined c y c l e ,  and "other".  



9.1  A I R  QUALITY/VISIBILITY IMPACTS 

Although ambient TSP l e v e l s  
a r e  p ro j ec t ed  t o  d e c l i n e  by 
1990, many a r e a s  w i th in  the  
s t a t e  may cont inue  t o  be i n  
v i o l a t i o n  of s t anda rds .  
Addi t iona l  c o a l  gene ra t i ng  
capac i ty  i s  p ro j ec t ed  i n  
sou theas t e rn  Ohio where 
c u r r e n t  TSP v i o l a t i o n s  occur  
(F ig .  9 . 1 ) .  

6 Over 33% of che scenario- 
1) r n j  ec tc'rl 1.1 t .i 1. i t, y r:) i .3 .  
growth, 562 o f  t h e  
proposed u t i l i t y  combined- 
cyc l c ,  and 66% of  t h e  
i n d u s t r i a l  growth a r e  
expected i n  nonattainment 
a r ea s .  

a 
PROJECTED NONATTAINMEHT 

p ig .  9.1.  Ohio - P o t e n t i a l  A i r  
Qual i ty  Impact Areas 

9 .1 .1  Desc r ip t i on  

Nearly a l l  t h e  e a s t e r n  c o u n t i e s  i n  Ohio have been des igna ted  a s  AQMAs, 
and t h e  s t a t e  h a s  23  c o u n t i e s  i n  v i o l a t i o n  o f  p r imary  SO2 s t a n d a r d s  and 
31 coun t i e s  with v i o l a t i o n s  of  primary , p a r t i c u l a t e  s t anda rds .  Southeas te rn  
Ohio i n  p a r t i c u l a r  must decrease  SO2 emissions i n  o rde r  t o  comply wi th  Clean 
A i r  Act requi rements ,  and t h i s  ha s  led t o  a  major cont roversy  i n  t he  s t a t e .  
A l a ~ g e  p a r t  o f  O h i o ' s  economy h a s  b e e n  d e p e n d e n t  on l o c a l  c o a l  m i n i n g ,  
which i s  t h e  p r i n c i p a l  employer  i n  25 o f  t h e  88 c o u n t i e s  i n  t h e  s t a t e .  
Requirements o f  t he  Clean A i r  Act have r e s u l t e d  i n  the  s teady  d e c l i n e  i n  
demand f o r  high s u l f u r  Ohio c o a l ,  and i h e  EPA i s  p re sen t ly  cons ide r ing  com- 
ments on i t s  proposed de t e rmina t ion  t h a t  s i g n i f i c a n t  economic d i s r u p t i o n  would 
r e s u l t  f rom u t i l i t y  c o m p l i a n c e  w i t h  e :nv i ronmcnta l  r u l e 3  by s w i t c h i n g  t o  
low-sulfur o i t - o f - s t a t e  c o a l .  I f  t h e  EPA dec ides  t h a t  " s i g n i f i c a n t  l o c a l  o r  
r e g i o n a l  economic d i s r u p t  i on  and unempidymentl' would r e s u l t  from the  plan by 
Ohio u t i l i t i e s  t o  burn ou t -of -s ta te  c o a l ,  t he  u t i l i t i e s  could be compelled, 
under Sec t ion  125 o f  t h e  Clean A i r  Act ,  t o  use l o c a l l y  o r  r e g i o n a l l y  a v a i l a b l e  
c o a l .  This  could involve  t h e  i n s t a l l a t i o n  of  p o l l u t i o n  c o n t r o l s  t h a t  would 
n o t  be needed f o r  low-sul f u r  c o a l .  32 Ohio has  no v i s i b i l i t y - p r o t e c t e d  a r e a s .  



9.1.2 Background Issues 

Pa r t i cu l a t e  v io la t ions  a r e  most pronbunced i n  counties along 
Lake g f i e  and the  Ohio River, and TSP l eve l s  i n  general  a r e  
s ign i f i can t ly  above federal  primary standards. 

b SO2 l eve l s  a r e  above primary standards i n  some, pa r t s  of the  
s t a t e  but a r e  expected t o  improve with enforcement of the 
SIP. The controvetsy over the  importation of low-sulfur coal  
i n  order t o  a t t a i n  these @a18 remains t o  be resolved. 

9.1.3 Scenaria-Induced Changes 

6 The scenario pro j ec ts adtlktional coal  generating capacity i n  
areas i n  the  ~ i n c i x i n a t i  In te r - s ta te  AQCR, which i s  curreritly 
i n  v io la t ion  of primary TSB standards.  

Signif icant  increases i n  TSP from powerplants could o f f s e t  
a i r  qua l i ty  hnprovkment p r e  SIP enforcement i n  southwestern 
and eas te rn  Ohio. 

&er one-third of the skeaario-projected o i l  growth occurs i n  
nonattainnrent a reas  (Parkenblibg-Bhriette In te r - s ta te  AQCR). 

& h e r  56% of  the prhposed colabi&e.d*cgcla powerplants may have 
r e s t r i c t e d  fue l  use. Kart of the& inereas&$ are prajecked 
t o  occur i n  the Greater Hetropbli tan Cleveland and the  
Steubenville wenton-Wheelik I n t e r s t a t e  AQCRs . 

a Two-thirds of the  i ndus t r i a l  growth is  proposed fo r  areas  with 
poor a i r  qua l i ty .  



Major increases  i n  u t i l i t y  
a c t i v i t y  projected t o  occur 
along t h e  Lake Er ie  shore l ine  
and Lake E r i e  tr ibu t  a r  i e s  
may be constrained by s t a t e  
and fede ra l  e E f o r t s  t o  
improve water q u a l i t y  i n  
the  lake. 

Increases  i n  surface  mining 
a c t i v i t y  i n  the  Hocking 
River Basin ( ~ i g .  9.2) may 
exacerbate mine-related 
po l lu t ion  i s sues  i n  t h a t  
area.  Projec ted  decreases 
i n  surface  mining i n  o ther  
Ohio r i v e r  bas ins  w i l l  
probably not improve water 
q u a l i t y  because of the  
expected impact of reclamation 
a c t i v i t y  and continuing 
drainage from abandoned mines. 

MAUMEE BASIN a SClOTO BASIN 
LAKE ERIE BASIN OHIO RIVER BASIN 

U WABASlr BASIN U HOCKING BASIN 
13 GREAT MIAMI BASIN MUSKlHGUM BASIN 

LITTLE MIAMI BASIN 

Fig. 9.2. Ohio River Basins 

9.2.1 Descript ion 

Northern Ohio streams a r e  t r i b u t h r y  t o  Lake Erie and d ra in  densely 
populated, heavi ly  indus t r i a l i zed  areas.33 Central  and southern Ohio a r e  pa r t  
of the  Ohio River basin.  The a rea  is  charac ter ized  by l a rge  urban areas  
surrounded primari ly by a g r i c u l t u r a l  a c t i v i t y .  

Extensive coal  deposi t s  occur i n  the  Muskingum, Hocking, and Raccoon 
baeins.  Drainage from abandoned s t r i p  mines and current  mining a c t i v i t i e s  
h v e ' h a d  major' imbacts on the  q u a l i t y  of "ater i n  those bas ins  and on the  0hio 
River mainstem. 

9,2.2 Dackgrovnd T s a u e ~  

1 
Ohio water-quali ty c r i t e r i a  are,  s t r i c t e r  i n  many respec t s  than 
those of o the r  Great Lakes s t a t e s .  

a I n  genera l ,  the qua l i ty  of OElio rivers, is  very low par t i cu la r ly  
near the indus t r i a l i zed  c i t i e s  i n  the  north.  



Many Ohio s t r eams  a r e  s u b j e c t  t o  s e a s o n a l  low f lows when a  
l a r g e  p e r c e n t a g e  o f  t h e  t o t a l  f low c o n s i s t s  of  e f f l u e n t s .  

a The P o r t a g e ,  Huron, and  rand R i v e r s  i n  t h e  Lake E r i e  Basin  
e x p e r i e n c e  f r e q u e n t  wa te r  q u a l i t y  v i o l a t  i o n s  of  l i m i t s  on 
t o x i c  s u b s t a n c e s ,  t r a c e  m e t a l s ,  and pheno l s .  Major i n c r e a s e s  
i n  u t i l i t y  a c t i v i t y  a r e  i n  t h e s e  b a s i n s .  

. The Grand River  i s  s u b j e c t  t o  s a l t  l e a c h i n g ,  from i n d u s t r  l a 1  . ; . 
d i s p o s a i  s i t e s .  

. . 

9 . 2 . 3  Scenar io-Induced Changes 

V i o l a t i o n s  of  w a t e r  q u a l i t y  c r i t e r i a  f o r  s u l f a t e  and t o t a l  d i s s o l v e d  
s o l i d s  may occur  i n  t h e  Grand River  b a s i n  ( F i g s .  9 . 3  and 9 . 4 ) .  , , I , 

a Although t h e r e  i s  a  p r o j e c t e d  n e t  d e c r e a s e  i n  s u r f a c e  c o a l  mining 
i n  Ohio,  d r a i n a g e  from abandoned mines and r e c l a m a t i o n  o f  a c t i v e  
mines w i l l  l i k e l y  c o n t i n u e  t o  degrade t h e  w a t e r  q u a l i t y .  

1975 1985 1990 1975 1985 1990 

0 1975 INCREASE DUE T O  SCENARIO . [ 1975 INCREASE DUE TO SCENARIO 

F i g .  9 .3 .  S c e n a r i o  I n c r e a s e s  i n  F i g .  9 .4 .  S c e n a r i o  Changes i n  t h e  
S u l f a t e  Loadings t o  t h e  S u l f a t e  Loadings t o  t h e  
Grand R'iver . Hocking River  



9 .3  SOLID WASTE IMPACTS 

I n d u s t r i a l  c o a l  u s e  
i s  p r o j e c t e d  t o  i n c r e a s e  
by 25%. I n d i c a t o r s  show 
27 c o u n t i e s  t h a t  may 
e x p e r i e n c e  d i f f i c u l t y  
d i s p o s i n g  of  t h e s e  ' 
was tes  . 

0 .  S o l i d  w a s t e  d i s p o s a l  
problems shou ld  n o t  
c o n s t r a i n  new u t i l i t y  
development;  however, 
s e v e r a l  u t i l i t i e s  may 
have to t r a n s p o r t  waste.s 
t o  o f f - s i t e  d i s p o s a l  
a r e a s .  

1. Significant increase in land requirements for waste 
disposal along with high population density 

, 2 .  Significant fractinn nf m~lnicipal wastes d l ~ e  to coal 

3. Significant increase in industrial waste due to 
FGD sludges 

4. Significant increase in  TDS of municipal'sewage 
due to FGD sludges 

F i g .  9 . 5 .  Ohio Count ies  P o t e n t i a l l y  
S u b j e c t  t o  S o l i d  Waste 
Impacts 

9 . 3 . 1  Background I s s u e s  

P r e s e n t  i n d u s t r i a l  c o a l  u s e  i s  17 m i l l i o n  t o n s  p e r  y e a r ,  t h e  
h i g h e s t  of  any s t a t e  i n  t h e  n a t i o n .  The s t a t e ,  w i t h  s e v e r a l  
l a r g e  u r b a n  areas, a l s o  g e n e r a t e s  l a r g e  q u a n t i t i e s  of munic ipa l  
s o l i d  was te .  

L i c e n s i n g  a  new d i s p o s a l  s i t e  is an ex t remely  time-consuming 
p r o c e s s .  I n d u s t r i e s  a r e  a d v i s e d  t o  s t a r t  l o o k i n g  a t  l e a s t  t h r e e  
y e a r s  b e f o r e  t h e y  a c t u a l l y  need a  new s i t e .  

Many u t i l i t i e s  a l r e a d y  have t o  h a u l  a s h  o f f - t h e - s i t e  f o r  d i s p o s a l .  
I .. 
Haul ing d i s t a n c e s  tend t o  be  gr :&ater  i n  some of  t h e  h i g h l y  
u rban ized  and i n d u s t r i a l i z e d  a r e a s ,  s i g n i f i c a n t l y  i n c r e a s i n g  
d i s p o s a l  c o s t s .  



9.3.2 Scenario-Induced Changes 

a lndustfial coal use is 
projected to increase by 
20%; however, the amobnt 
of waste generated is 
projected to increase by 
370% because of the 
applicatibn of FGD systenld 
(pig. 9.6). 

6 Ldnd requirements for 
industrial waste disposal 
are projected to be 160 
acres per year (Fig. 9.71. 

i Based on criteria reldtiiig 
tts the availability of 
landfills and the solid 
waste impact on mun ic ipal 
sewer systems, 27 ceutitids 
may experience difficulty 
dispbsing of industrial 
wastes. Disposal will 
be most difficult in areds 
bongtrained bjf both lack 
of laridf ili sites and 
inddequate sewer systems. 

a ~ n s  tal led coal-f ired 
utility capacity is 
projgcted to increase 
to 30,000 hW by 1990 
(dr by 13% compared to 
1975). The lifetime 
land requirement for 
disposal of utility 
wastes is projected 
ak 7,300 acres. 

Although many existing 
uilities have waste 
disposal problems, new 
plants, with proper 
planning, should be 
able to provide for 
on-site disposal. 

Fig. 9.6. Ohio - Solid Wldte 
Generation FroM 
Industrial coal use 

Fig. 9.7. Ohio - ~otal Area 
Used for Industrial 
Ash and Sludge Disposal 



9.4 ECOLOGICAL AND LAND USE IMPACTS 

0 Large amounts of land are 
projected to be disturbed by 
surface and underground mining 
in the eastern part of the 
state in 1990. The potential 
for adverse ecosystem impacts 
is high since this area is 
largely forested (Fig. 9.8). 

0 Large utility increases sited 
for the shores of Lake Erie 
and the Ohio River could 
require the conversion of 
agr icul~ul a1 land and 
natural habitats. 

- MINING AREA (WCLUDES ALL COUllTlES l'n'tl 
PROJECTED MINING ACTIVITY) 

.:::.::: COUWTIEf IN MINING ARE4 WAT ARE CJ ::!:!!!! > ,,& fDRrn0  

m r 1,WO At!ffESIWUNPI DSTURltIRU 81 
MINING 1975 - 1WO 

rn -r !iM ACRES /COUNTY REQUIRED 
FOR NEW nILrnEs 6 ASEOCIATED PWI~LATUY 
INCREASES 

Fig. 9.8. Areas with Greatest Poteq- 
tial for Ecological Im- 
parts - Ohin 

Ohio is the most urbanized state in Region V, although farming remains 
an important land use. Forty-nine percent of the state is covered by crop- 
lands with the major crops being corn, soybeans, and wheat. Southeastern Ohio 
is hilly and largely forested and contains 69,000 acres of National Forest 
lands. 

9.4.2 Background Issues 

Surface mining in Ohio is a major land-use concern. Ohio strip 
mining legislation conveys the authority to delete certain lands 
from coal mining.34 

0 Ohio's National Forest lands are located in the southern part of 
the coal mining area, 



9 .4 .3  Scenario-Induced Changes 

Coal  mining p r o j e c t e d  by 
t h e  s c e n a r i o  i s  p o t e n t i a l l y  
t h e  most important  energy- 
r e l a t e d  e c o l o g i c a l '  i s s u e  i n  
Ohio. S u r f a c e  mining i s  
p r o j e c t e d  t o  d i s t u r b  about.  
5,.600 a c r e s  p e r  y e a r  i n  
1985 and 5 ,100 a c r e s  p e r  
y e a r  i n  1990 ( F i g .  9 . 9 ) .  ' 

A t o t a l  o f  58,000 a c r e s  a r e  
t h u s  p r o j e c t e d  t o  be s u r f a c e  
mined i n  t h e  e a s t e r n  p a r t  of 
t h e  s t a t e  i n  t h e  p e r i o d  1975- 
1985, and 85,000 a c r e s  by 
1990. An a d d i t i o n a l  3 ,800  
a c r e s  of undermined land 
may b e  a f f e c t e d  by subs idence  
by 1990(2,400 a c r e s  by 1985) .  
F o r e s t  and p a s t u r e l a n d  a r e  
t h e  major land u s e s  i n  t h e  
mining a r e a .  The g r e a t e s t  1975 1985 1990 

e c o l o g i c a l  impacts  would 
occur  i f  f o r e s t e d  a r e a s  were 
mined, s i n c e  r e s t o r a t i o n  of  F i g .  9 . 9 .  Ohio - Land Use 
t h e  o r i g i n a l  f o r e s t  ecosys'tem For Coal P r o d u c t i o n  
i s  u n l i k e l y .  \. 

Although t h e  s t a t e ' s  N a t i o n a l  F o r e s t s  a r e  l o c a t e d  i n  t h e  c o a l  mining 
a r e a ,  l i t t l e  c o n f l i c t  may :occur  s i n c e  o n l y  a  smal l  amount of  mining 
a c t i v i t y  is  p r o j e c t e d  f o r  t h e  c o u n t i e s  w i t h  f e d e r a l  l a n d s .  

Approximately 2,500 a c r e s  of  l and  i n  t h e  Cleve land  and Toledo a r e a s  
and about  1 ,500  a c r e s  i n  t h e  south ,ern  p a r t  of t h e  s t a t e  may be  
r e q u i r e d  f o r  l a r g e  (1000 MW o r  more) power p l a n t s  p r o j e c t e d  by t h e  
s c e n a r i o .  T h e . c o n s t r u c t i o n  of  t h e s e  f a c i l i t i e s  and t h e i r  a t t e n d a n t  
t r a n s m i s s i o n  l i n e s  would remove l and  from i t s  p r e s e n t  use  (most 
l i k e l y  c r o p l a n d  i n  t h e  n o r t h  and n a t u r a l  h a b i t a t  i n  t h e  s o u t h )  and 
may a d v e r s e l y  a f f e c t  s h o r e l i n e  ecosystems on Lake E r i e .  

Although shor t - t e rm SO2 c o n c e n t r a t i o n s  a r e  h i g h  enough t o  damage 
c r o p s  i n  t h e  n o r t h e a s t e r n . p a r t  of  t h e  s t a t e  i n  1975, by 1985 
t h e s e  l e v e l s  w i l l  have dec reased  below t h e  damage t h r e s h o l d  excep t  
i n ' t h e  Mansf ie ld  a r e a ,  where 40% o f  t h e  land i s  covered by SO2- 
s e n s i t i v e  v e g e t a t i o n .  



9.5 SOCIOECONOMIC ISSUES 

Severe socioeconomic 
impacts a r e  p ro j ec t ed  f o r  
one scenario-def ined s i t e  
f o r  energy development i n  
Ohio. The number o f  
a v a i l a b l e  workers i n  t h i s  
county and those  ad j acen t  
t o  i t  may not  be s u f f i c i e n t  
t o  f i l l  a l l  t h e  newly 
c r ea t ed  jobs.  These a r e a s  
may exper ience  sho r t ages  of 
l o c a l  publ ic  s e r v i c e s  as 
w e l l  au Fti .ce e f f c c t ~  nn 
p r i v a t e  s e c t o r  goods. 

a PRRlCClAL IMPACT COUNTY 

SECONDARY IMPACT COUNTIES 

Fig .  9 .10.  Ohio Counties  
P o t e n t i a l l y  Subject  
t o  Socioeconomic Impact 

The Ohio  p n p ~ ~ l a t i o n  (18.8 m i l l i o n )  r e s i d e s  p r i n c i p a l l y  i n  t he  nor thern  
h a l f  o f  t h e  s t a t e  and i n  t h e  southwestern co rne r .  This  popula t ion  i s  d i s t r i b -  
u ted  over  41,000 square  m i l e s  f o r  a  d e n s i t y  o f  263 people  per square mi le .  
This  f a c t o r  i s  h e a v i l y  in f luenced  by t h e  more urbanized c e n t e r s  of  Cleveland, 
Columbus, Akron, and ~ i n c i n n a t i .  

' . .  The s t a t e  produces many heavy i n d u s t r i a l  goods i nc lud ing  machinery, 
primary me ta l s ,  f a b r i c a t e d  s e e e l  p roducts ,  and motor v e h i c l e s  and equipu~eut .  
The farming s e c t o r  of the  0h io  economy has  b e e n ' s l o w l y  d e c l i n i n g ,  a l though 
i t  s t i l l  p r o d u c e s  s u b s t a n t i a l  income f r o r n ' d a i r y  p r o d u c t s  and from c o r n ,  
o a t s ,  and hay cropo.  Ove ra l l  L11e slurahle, gnnt4.s scctor i s  g e n e r a l l y  matl.lrP n r  

aging ,  and because of  t h i s  a s  wel l  a s  the,  u n c e r t a i n t i e s  i n  t h e  .primary meta l s  
i n d u s t r y  ( s t r o n g l y  dependent on the  s t a t e  of  t he  economy), Ohio has  an unem- 
ployment r a t e  equ iva l en t  t o  t he  r idt ionai  l ' eve l  .17 

9 . 5 . 2  Background I s s u e s  

Ohio has  53 high a s s i m i l a t i v e  c a p a c i t y  c o u n t i e s ,  29 moderate,  
5 low and 1 extra-low. These correspond t o  28% o f  t h e , h i g h  
a s s i m i l a t i v e  c a p a c i t y  coun t i e s  i n  the  r eg ion ,  17% of  t he  moderate,  
5% o f  t he  low and 2% o f  t h e  extra-low, r e s p e c t i v e l y .  



i The Ohio counties identified as potential sites for future energ9 
developments range from extra-low to high assimilative capacity; 

9.5.3 Scenario-Induced Changes 

All scenario-projected energy developments except mining are 
sited in higher assimilative capacity counties, which can absorb 
the calculated in-migrant population, . . 

. . . . , . 
, . 

It is estimated that 38% o£ the projected total of 5,025 new 
miners will be empldyed in'~onroe County in the southeastern 
section of the statej which currently does not contain a major 
industrial plant or transportation route (Fig. 9.11). Monroe has 
only one cominunity with a popula~ion greater than 1,000 people and 
has experienced an out-migration for the past decade. 'This is 
primarily attributed to the marginally productive farmland and 
the prospect of employment: in adjacent counties. 24 

883 basic workers could be required in excess of the present 
and projected available workforce in this county. These workers 
and their families would increase the permanent population by 
1,678 people or 11%. 

i lo6 TONS 

t lo6 TONS 

x.106 TONS 

Fig. 9.11. ~ o t e n t ' i a l  Tn-Migrat ion into Monroe 
Co., OhiB (LOW Assimilative Capacity) 



When t h e  average r e g i o n a l  publ ic  c o s t s  f o r  t h e  p a r t i c u l a r  s i z e  
and type  of county a r e  c a l c u l a t e d ,  t he  new r e s i d e n t s  (1678) may 
incur  a d d i t i o n a l  pub l i c  c o s t s  i n  excess  o f  $900,000 annual ly .  
The publ ic  c o s t s  of  expanding s e r v i c e s  i n  t he  a f f e c t e d  county 
would be g r e a t e s t  f o r  sewage d i s p o s a l  and water  t rea tment  s i n c e  
these  two s e r v i c e s  r e q u i r e  t h e  l a r g e s t  c a p i t a l  expendi tures .  

No i n f r a s t r u c t u r e s  c u r r e n t l y  e x i s t  t o  m i t i g a t e  t h e  socioeconomic 
impacts.  Since t h e  adjacent.  coun t i e s  may exper ience  s i m i l a r  
mining expansion impacts ,  proper management, c o n t r o l ,  and planning 
a r e  r equ i r ed  t o  reduce t h e  p o s s f b i l i t y  f o r  adverse impacts i n  
these  coun t i e s .  

9 . 6  III?,ALTkl AND SAFETY TMPA.CTS 

a A s h i f t  from. s u r f a c e  t o  deep mining techniques is p ro j ec t ed  t o  
r e s u l t  i n  a 7-18% i n c r e a s e  i n  mining acc iden t s  and a  35-40% 
inc rease  i n  t h e  inc idence  o f  chronic  r e s p i ~ a t o r y  d i o c s s e  dur ing  
the  s c e n a r i o  t ime frame. Coal e x t r a c t i o n  may account f o r  more 
than 75% o f  energy r e l a t e d  occupat iona l  h e a l t h  impacts i n  Ohio. 

Though publ ic  h e a l t h  impacts fr,om exposure t o  s u l f a t e s  a r e  pro- 
jec ted  t o  dec rease  s i g n i f i c a n t l y  Iioio 1975 l c v e l s  because nf 
implementation of Clean A i r  Act r e g u l a t i o n s ,  impacts per  u n i t  of 
fue l  use w i l l  be h ighe r  than i n  o t h e r  . s t a t e s  due t o  i n t e r s t a t e  
t r a n s p o r t  of s u l f a t e .  

9 .6 .1  Background I s s u e s  

Water i n  p o r t i o n s  of severa l  Ohio rivers ( e . g i ,  Mahoney, Ciiyahogaj 
v i o l a t e  cuggested EPA s t anda rds  f o r  domestic water  s u p p l i e s .  2 9 

Many c o u n t i e s  throughout Ohio have been des igna ted  a s  nonattainment 
a r ea s  f o r  primary s t anda rds ,  and many o t h e r s  have been so desig-  
nated f o r  photochemical ox idan t s .  35 

Acid d ra inage  from abandoned coa l  mines i n  s e v e r a l  coun t i e s  of 
sou theas t e rn  ~ h i o  has  contaminaced gruuud w a t e r s a 9  

Cardiovascular  and r e s p i r a t o r y  d i s e a s e s ,  . b o t h  of which are aggra- 
va ted  Ly exposure co ~ u l L u c  o x i d e s  and p a r t i c v l a t e s ,  accounted 
for  over  s i x t y  percent  of  t o t a l  dea ths  i n  Ohio i n  1 9 7 3 . ~ ~  



9.6.2 Scenario-Induced Changes 

Accidental  occupat iona l  dea ths  and i n j u r i e s  due t o  su r f ace  coa l  
mining may d e c l i n e  s l i g h t l y ,  whereas dea ths  and i n j u r i e s  
a t t r i b u t a b l e  t o  deep mining a r e  pro jec ted  t o  i nc rease  from 36% t o  
66% under t he  s cena r io  ( F i g .  9 .12 ) .  

A s  a r e s u l t  of a 43% i n c r e a s e  i n  c o a l  product ion us ing  underground 
techniques ,  the  number o f  dea ths  and c a s e s  of  chronic  r e s p i r a t o r y  
d i s e a s e  a t t r i b u t a b l e  t o  c o a l  e x t r a c t i o n  i s  expected t o  inc;ease 
by approximately 37% t o  44% (Fig .  9 .13) .  

DEATHS. 0 CHRONIC RESPIRATORY 
DISEASE (CRD) . 

Fig.  9.12. Range of P o t e n t i a l  Fig.  9 .13.  Range of  P o t e n t i a l  Deaths 
Accidental  Deaths i n  and Cases of  Chronic 
Ohio Coal Mines Due t o  Respi ra tory  Disease (CRD) 
Implementation of t he  i n  Ohio Due to  Coal Mining 
Mid-Mid Scenar io  Occupat ional  Exposure Under 

t h e  Mid-Mid Scenar io  



The relative contribution of coal extraction to overall energy- 
related occupational health impacts in Ohio will decrease because 
of significant projected incriases in oil refining and electricity 
generat ion impacts.. Coal extract ion. wiil st ill account for over 
75% of total .energy-related impacts. Extraction impacts will be 
centralized in the southeastern portion of the state (~ig. 9.14). 

Deaths from exposure to sulfate concentrations resulting 'from 
industrial and utility fossil fuel use are projected to decrease 
by approximately 45% because of increased control of sulfur 
emissions during the scenario time frame. However,, impacts per 
unit of fuel use will be higher 'in Ohio than in other states in 
Region V because of.interstate transport of sulfates (~ig. 9.15). 

COAL MINING C 
OIL REFINING OR 
OIL PRODUCTION OP 
NATURAL GAS PRODUCTION CP 
ELECTRICITY GENERATION E 

SULFUR EMISSION CONl'KllLI NONE 85% 90% 

Fig. 9.14. Relative Contribution of Fig. 9.15. Estimated Range in 
Major Energy Activities to Deaths in Ohio from so4 
Energy-Related Occupa- Exposure Due to Utility 
tional Deaths in Ohio and Industrial Fossil 

( , I  Under the Hid-Mi cl Scenario F u e l  Use Under chc 
' i Mid-Mid Scenario 



. I0 WISCONSIN 

The s c e n a r i o  p r o j e c t s  an a d d i t i o n a l  6 ,283  MW o f  e l e c t r i c a l  g e n e r a t i n g  
k a p a c i t y  i n  Wisconsin by 1985, and 7 ,651 MW by 1990 (Tab le  1 0 . 1 ) .  No c o a l  
mining i s  p r o j e c t e d  t o  occur  i n , t h e  s t a t e .  

Wisconsin imported 98% of i t s  energy needs  i n  1977,  p r i n c i p a l l y  i n  t h e  
form o f  f o s s i l  f u e l s .  I n  1976 more t h a n  85% o f  t h e  impor t s  came from Canada. 
Wisconsin a l s o  impor t s  s i z e a b l e  amounts o f  e l e c t r i c i t y  from I l l i n o i s .  The 
s t a t e ' s  ene rgy  dependence is  expec ted  t o  d e c l i n e  w i t h  t h e  implementa t ion o f  
c o n s e r v a t i o n  m e a s u r e s  a n d  more  w i d e s p r e a d  u s e  o f  e m e r g i n g  t e c h n o l o g i e s .  
Wisconsin h a s  i n i t i a t e d  a p l a n  t o  r e d u c e  energy  growth t o  1.2% a n n u a l l y  by 
1985. T h i s  is  expec ted  t o  be accomplished through r a t e  r e fo rm t o  encourage 
c o n s e r v a t i o n ,  r a t h e r  t h a n  f l a t  b l o c k  r a t e s  o r  t h e  c o n s t r u c t i o n  o f t  new gen- 
e r a t i n g  s t a t i o n s .  The i m p a c t s  d i s c u s s e d  i n  t h e  f o l l o w i n k  s e c t i ' d h s ! a r e  
summarized i n  T a b l e  A-6. 

Table  10.1 .  P r o j e c t e d  I n c r e a s e s  i n  E l e c t r i c a l  G e n e r a t i n g  
Capac i ty  (NW) - .Wiscons in  Mid-Mid Scenar ioa  

P e r i o d  Coal O i l  Gas Nuclear  ~ ~ d r o ~  'Otherc  T o t a l -  

a  
Base y e a r : .  1975. 

b 
I n c l u d e s  c o n v e n t i o n a l  hydro and pumped s t o r a g e .  

C 
I n c l u d e s  s o l a r ,  combined c y c l e ,  and "other" .  



10.1 AIR QUALITY/VISIBILITY IMPACTS 

a Overall air quality in 
1990 is projected to im- 
prove over existing 1975 
and projected 1985 levels, 
assuming compliance of PROJECTED NON-ATTAINMENT 

exist ing sources due to 
enforcement'. of SIP re- 
gulations and improved 
control technologies 

NAAQS SO2 violations in 1990 
may occur in the northcentral 
AQCR, and TSP violations in 
tho ooutheastcrn AQCK of 
Wisconsin. These violations 
represent over 53% of pro- 
jscted utility coal growth, 
18% of projected utility oil 
growth, and 100% of prn- 
posed combined cycle' ex- 
pansion (ylg. 10.1). 

Fig. 10.1. Wisconsin - Potential 
A i r  Quality Impact Areas 

Of the s t , a t ~ ~  i,n Region V j  ~ i s i & i l s i u  burns riie smallest quantity of 
fossil fuel. 1977 coal deliveries to steam plants were one-fifth of those to 
Ohio plants.12 Oil and gas use is more prevalent in comparison to other 
states in the region. Wisconsin's overall ,density of emission-producing 
kources is significantly less than other midwestern states. Although Illinois 
ha i  over 540 major installatinns capable of emitting 100 tons per year of 
criteria pollutants, Wisconsin has only 143 sources in t h ~  same category. 
Steel processes, a major source of particulate emissions, number over 72 in 
Illinois but only four in Wisconsin. Coal transported to Wisconsin comes 
primarily by trail1 from the Montana/Wyoming region, and the sulfur- content . 
of that c o a l  i s  less than 1% find the as11 content is low as well. Expansion of 
fossil , : .  fuel use is not likely to create air quality problems except in those 

i, , !, 

counties whe're attainment problems already exist. Wisconsin has no PSD Class 
I ;areas .35 



10.1.2 Background Issues 

a Air quality problems exist in Wisconsin near industrial centers 
in the southeastern and central portions of the state. 

Total suspended particulates have been a persistent problem in 
the sautheast; however, total levels have decreased over the 
past decade in Milwaukee, the most industrialized area of the state. 

e High SO2 levels are a problem in parts of the northcentral AQCR. 

a Visibility protected areas in the northern part of Wisconsin 
have the potential for influencing development in this area. 

10.1.3 Scenario-Induced Changes 

SO2 violations may continue in the northcentral AQCR; however, 
levels will be lower in 1985 and I990 than in 1975. 

a TSP violations will continue in the southeastern AQCR; however, 
substantial TSP improvements by I990 will bring several localities 
i~to attainment of standards. 

0 Over 53% of the proposed utility coal growth sited in this study 
will occur in nonattainment areas. Over one-third of Wisconsin's 
coal growth is projected Cn the southeast corner of the state 
where persistent particulate violations occur. Continued vioLations 
of short-term SO2 and particulate air quality standards are expected 
in central Wisconsin where ~oal utility expansion is projected. 

a Only 18% of the proposed utility oil growth is likely to conflict 
with nonattainment provisions. The impact of utility oil develop- 
ment in Wisconsin could be mitigated by selective fuel purchasing 
policies. 

lOOX of Wisconsin's combined-cycle capacity is proposed in non- 
attainment areas. Regulatory impediments will depend on facilrrp 
design and fuel selection. Use of coal as a primary fuel could 
have significant adverse impacts on particulate air quality levels. 

a About one-quarter of Wisconsin's industrial growth is projected 
in areas with poor air quality. Fuel selection and sufficient 
offsets could mitigate air quality issues. 



TER QUALITY/AVAILABILITY ISSUES A 

Projected increases in utility 
and industrial activity in 
counties adjacent to Lake 

bility issues. A#!! 

UllJIl ROCK BASIN 
E Z l  FOX (ILL.) BASIN 
E l  I ~ X  BASIN 
m WOLF BASIN 
0 WISCONSIN BASIN 
5Tl MISSIS8PPI BAS1 

LAKE MICHIGAN BA 
BLACK- BUFFALO TREMPEALEAU BASIN ' 
CHIPPEWA BASIN 

EEiJ ST. CROIX BASIN 
LAKE SUPERIOR BASIN 

Fig. 10.2. Wisconsin River Basins 

10.2.1 Description 

The Great Lakes are subject to water quality regulations at the inter- 
national, federal, and s ta te  levels. Ammonia, phosphorus, chlorides, and 
dissolved solids are of primary concern. Planning management for Lake 
Michiga~l r quires an 80% reduct ion of phosphorus in effluents discharged to 
the lake. 

Water demand from utilities may be high along the Lake Michigan shore- 
line, particularly in the southeast corner of the state if nnrp-through cool- 
ing is not permilted. 

10.2.2 Background 1ssues36 

Wiscansin has a history of concern for improving and maintaining 
the quality of the Lake Michigan shoreline. 

Increasing concentrations of heavy metals such as zinc, cadmium, 
nickel, and mercury in the lake sediments have been observed and 
attributed partly to energy-related air emissions. 



Discharges  from heavy i n d u s t r i a l  development a long  t h e  Fox River  
from Lake Winnebago t o  Green Bay have produced an accumula t ion  of  
s l u d g e s  w i t h  a  h i g h  d i s s o l v e d  oxygen requ i rement .  As a  r e s u l t ,  
Green Bay is  i n  advanced s t a g e s  of  e u t r o p h i c a t i o n .  Improved 
p r a c t i c e s  of  e f f l u e n t  d i s c h a r g e  a r e  n o t  expec ted  t o  r educe  t h e  
problem i n  t h e  n e a r  f u t u r e .  

The Milwaukee River  commonly d i s c h a r g e s  i n t o  Lake Michigan and 
v i o l a t e s  s t a n d a r d s ,  e s p e c i a l l y  d u r i n g  heavy r a i n f a l l s .  Eutro-  
p h i c a t i o n  a long  t h e  l a k e ' s  s h o r i l i n e  i n  t h e  v i c i n i t y  o f  t h e  
r i v e r  o u t f a l l  is  n o t  uncommon. 

1 0 . 2 . 3  Scenar io-Induced Changes 

%. 

Because t h e  u s e  of  once-through c o o l i n g  by f u t u r e  u t i l i t i e s '  
w i l l  l i k e l y  b e  r e s t r i c t e d ,  t h e  p r o j e c t e d  u t i l i t y  a c t i v i t y  
a long  t h e  l a k e  would u s e  wet e v a p o r a t i v e  c o o l i n g ,  which r e -  
q u i r e s  s u b s t a n t i a l l y  more w a t e r  t h a n  does  once-through 
c o o l i n g .  Because l a r g e  u t i l i t y  i n c r e a s e s  a r e  p r o j e c t e d ,  
u t i l i t i e s  may be  r e q u i r e d  t o  deve lop  a l t e r n a t i v e  w a t e r  
s u p p l i e s ,  use  d ry  c o o l i n g ,  o r  l o c a t e  away from t h e  s c e n a r i o -  
d e f i n e d  s i t e s .  



1 0 . 3  SOLID WASTE IMPACTS 

I n d u s t r i a l  s o l i d  w a s t e  
g e n e r a t i o n  is  p r o j e c t e d  
t o  i n c r e a s e  by o v e r  
500%; t h e  g r e a t e s t  
p r o p o r t  ion  o f  t h i s  
i n c r e a s e  i s  due  t o  
t h e  a p p l i c a t i o n  of  
FGD sys tems .  I n d i c a -  
t o r s  show e i g h t  
c o u n t i e s  t h a t  may have 
d i f f i c u l t y  d i s p o s i n g  of  
these wastes ( F i g .  1 0 . 3 ) .  

i. C o a l - t i r e d  c a p a c i t y  
i s  p r o j e c t e d  t o  i n c r e a s e  
by 68%. S o l i d  w a s t e  
problems a r e  no t  ex- 
p e c t e d  t o  c o n s t r a i n  
development . 

I. Sigr~ilicanl increase in land reoiremenls lor waste 
disposal along with high population density 

2. Significant I racl im o l  municipal wastes due lo  coal 

3. Significanl increase ia i rdus t~ ia l  wasle due lo 
FGD sludges 

4. Significanl increase in TDS of municipal sewlee 
due lo FGD sludges 

F'ig. 10 .3 .  Wisconsin Count ies  P o t e n t i a l -  
Xy S u b j e c t  t o  S o l i d  Waste 
Impacts 

1 0 . 3 . 1  Background I s s u e s  

SCaCc regulations prohibit disposal wiC1li11 ally area where a d e t r i -  . 
menta l  e f f e c t  on s u r f a c e  o r  groundwater  w i l l  r e s u l t .  T h i s  c r e a t e s  
a  s i t u a t i o n  where d i s p o s a l  n e a r  w e t l a n d s ,  on s l o p e s ,  o r  above 
rock  i s  p r o h i b i t e d ;  t h e  b e s t  s i t e s  a r e  then  i-n t h e  most p r o d u c t i v e  
farming a r e a s  of t h e  s t a t e .  . . 

. ' 0  There  is s t r o n g  o rgan ized  o p p o s i t i o n  t o  r e m ~ v i n g  farmland from 
p r o d u c t i o n .  Recent l e g i s l a t i o n  requires an a g r i ~ . ~ i l . t . ~ ~ r a l  impart  
s t a t e m e n t  f o r  any a c t i o n  t h a t  i m p a i r s  t h e  p r o d u c t i v i t y  of  f i v e  
o r  more a c r e s  o f  l and .  

I . .  . . 
.~hefce  a r e  c u r r e n t l y  no PGD s c r u b b e r s  i n  Wisconsin.  Consequent ly ,  . ' " .). . . 
t h e  F e d e r a l  New Source  Performance S t a n d a r d s  w i l l  c a u s e  a  subs tan-  

. . . . . t i a l  changk i n  bo th  p o l l u t i d ~ ~ ~ o n t r o l  t echno logy  and s o l i d  w a s t e  
( s l u d g e )  p r o d u c t i o n  and d i s p o s a l .  



1'0.3.2 Scenar io-Induced Changes 

I n d u s t r i a l  c o a l  u s e  i s  
p r o j e c t e d  t o  i n c r e a s e  
by 82% and s o l i d  was te  
g e n e r a t i o n  by o v e r  500% 
by 1990 ( F i g .  1 0 . 4 ) .  

La.nd requ i rements  - for  
d i s p o s a l  a r e  p ro jec t , ed  
t o  be 24 . . ac res  :per y e a r  
i n  9990 compared t o  3  
a c r e s  p e r  y e a r  i n  1975 
( F i g .  10.5'1.. 

I n d i c a t o r s  show e i g h t  
c o u n t i e s  t h a t  may have 
d i f f i c u l t y  d i s p o s i n g  
of i n d u s t r i a l  w a s t e s .  
Those a r e a s  c o n s t r a i n e d  
by b o t h  l a c k  of  l a n d f i l l  
s i t e s  and i n a d e q u a t e  sewer 

COAL ASH 

FGD SLUDGE. 

sys tems w i l l  have t h e  
most problems. F i g .  10 .4 .  Wisconsin-Solid 

Waste Genera t ion  
Svme u t i l i t i e s  w i l l  From I n d u s t r i a l  
have t o  t r a n s p o r t  Coal Use 
was tes  t o  o f f - s i t e  
d i s p o s a l  a r e a s  a t  
a d d i t i o n a l  c o s t ;  
however, new p l a n t s  
shou ld  be a b l e  t o  
p l a n  f o r  o n - s i t e  
d i s p o s f a l .  L i f e - t  ime 
u t i l i t y  land-use 
requ i rements  a r e  
p r o j e c t e d  a t  1 ,500 
a c r e s .  

F i g .  10.5.  Wisconsin-Total  
Area Used For 
I n d u s t r i a l  Ash & 
Sludge Disposa l  



10.4 ECOLOGICAL AND LAND USE IMPACTS 

R e l a t i v e l y  small  ac reages ,  p r imar i l y  of a g r i c u l t u r a l  land,  a r e  pro- 
jec ted  t o  be d i s tu rbed  throughout Wisconsin f o r  new power f a c i l i t i e s .  
Wisconsin has  zoned i t s  c o a s t a l  a r e a s  a long Lakes Michigan and 
Superior  i n t o  conservancy, r e c r e a t i o n a l - r e s i d e n t i a l ,  and genera l  
purpose ( i nc lud ing  i n d u s t r i a l  u se )  a r e a s ,  which l i m i t s  t he  number of 
s i t e s  a v a i l a b l e  f o r  f a c i l i t i e s  p ro j ec t ed  f o r  t h e  Lake Michigan shore- 
l i n e .  A c u r r e n t  moratorium on new nuc l ea r  power p l a n t s  i n  t h e  s t a t e  
makes i t  u n l i k e l y  t h a t  a  l a rge  nuc lear  f a c i l i t y  pro jec ted  f o r  t h e  
western border  of t he  s t a t e  w i l l  be b u i l t .  

10.5 SOCIOECONOMIC ISSUES 

Severe socioeconomic im- 
pac ts  a r e  p ro j ec t ed  f o r  one 
scenar  io-def ined s i t  e  f o r  
energy development i n  
Wisconsin. The number 
of a v a i l a b l e  workers i n  
t h i s  county and those  
ad jacent  t o  i t  may not 
be s u f f i c i e n t  t o  f i l l  a l l  
t he  newly c r e a t e d  jobs. 
The a f f e c t e d  a r e a  may 
experience sho r t ages  of 
l oca l  pub l i c  s e r v i c e s  a s  
wel l  a s  p r i c e  e f f e c t s  on 
p r i v a t e  s e c t o r  goods a t t r i -  
bu tab le  t o  t h e  immigrat ion 
of a d d i t i o n a l  workers.  

PRINCIPAL 

T U , ~  SECONDARY 

COUNTIES 

Fig. 10.6.  Wisconsin Counties P o t e n t i a l -  
l y  Subjec t  t o  Socioeconomic 
Imp ac t 

10.5.1 Descr ip t ion  

Wisconsin has a  popula t ion  of 4.6 m i l l i o n  people d i s t r i b u t e d  over a l -  
most 55,000 square  mi l e s .  The average d e n s i t y  f o r  t h e  s t a t e  is  85 people per 
square  mi le  but most of t h e  urbanized a r e a s  -a re  loca ted  i n  t h e  southern and 
e a s t - c e n t r a l  s e c t o r s .  The major i ty  of t h e  s t a t e ' s  1 .5  m i l l i o n  p r i v a t e  and 
government workers a r e  employed i n  t h i s  s e c t i o n  of t h e  s t a t e . .  

Agr i cu l tu re  is  t he  corners tone  of  isc cons in's economy. ' I n  1974 Wis- 
cons in  had 105,000 farms and a  t o t a l  . a c r eage  of 19,600,000. There a r e  many 
i n t e r r e l a t e d '  i n d u s t r i e s  i n  t h e  s t a t e  t h a t  complement t he  a g r i c u l t u r a l  and 
d a i r y  base .  The t ruck ing  indus t ry ,  f 6 r  i n s t a n c e ,  a s s igns  40% o f .  i t s  haul ing 
c a p a c i t y  t o  t h e  t r a n s p o r t a t i o n  of farm products .  



Tourism is a, second major contributor to the state's economy. There 
are presently 30,000 businesses directly associated with serving tourists, 
representing 26% of the state's total retail service establishments. l7 

10.5.. 2 Background Issues 

Within Wisconsin there are 25 high assimilative capacity , . .  

counties, 21 moderate, 14 low, and 11 extra-low. This,:.! ,, . . . .  II 

corresponds to 13% of the high assimilat ive capacity ' . : i '  -:' 
counties within the region, 13% of the moderate, 14.0% .. 

of the low, and 17% of the extra-low. 

The Wisconsin counties identified as potential sites for 
future energy generating facilities have either an extra- 
low or high assimilative capacity. 

10.5.3 Scenario-Induced Changes 

e The construction of a projected nuclear plant on the western 
border of the state is the o*ly scenario-defined energy 
development that is likely to create adverse socioeconomic , . 
impact since it is sited in a small rural county, Pepin. All , - 
of the counties in this area have extra-low to moderate assim- 
ilative capacity (Fig. 10.7). 

3'0 NEW POPULATION 
---.- IMPACT TOLERANCE 

0 
C 

Fig. 10.7. Potential In-Migration into .Pepin County, 
Wisconsin (~xtra-LOW Assirnilat ive Capacity) 



The nuclear facility could require 1,980 basic construction 
workers at peak development. An estimated in-migration of 
1669 workers and their families would temporarily increase 
the population by 3,171. 

e The in-migration of this number of basic workers could cause 
temporary short'falls' in the public revenues and inadequacies' 
in the provision of public and private services. The absolute 
impact is dependent on the spatial distribution of the new 
in-migrants, and since Pepin is a very small county, ,the prob- 
ability of a larger area incurring impact is high. 

The public costs for this six-.year increase in population is 
presently indeterminable.   he costs are a function of the 
utilization rate and capacity. of existing services. The . 

publi~ LUSLS uf expaudillg services  ie Ct!e affected county, 
would be the greatest for sewage disposal and water treat- . 

ment during the construction of.the facility. 

No infrastructures are currently established that would mitigate 
or prepare for the resultant impacts. Furthermore, it is uncer- 
tain, because of institutional and legislative constraints, 
whether this plant could be constructed. 

100% of the scenario-defined kncrease in nuclear generating 
capacity for the state (15% 02 the total new generating capacity. 
projected for Wisconsin by 1990) is sited in Pepin county. 

Health impacts projected from the scenario will affect the 
gcncral public more severely than they will occupii~iuoal 
populations. Pubic health impactc will bc moat severe in the 
southeastern portion of the state but will be'signifi~antl~ 
smaller than 1975 impacts. 

Ambient air concentrations of SO2 and TSP that exceed proposed 
guidelines have been recorded' in Dane, Columbia, Rock, Waukesha 
gnd Milwaukee counties. 35 

e In 1973, 8% of total deaths id Wisconsin were due to respiratory 
diseases, and 56% were due to cardiovascular disease; both 
diseases are aggravated by SOx exposure. 20 

i 43% of the 1975 Wisconsin population lived in counties where 62% 
of the coal-fired electricity generation occurred. 

No fossil fuel reserves are currently commercially recoverable 
in Wisconsin. 



10.6.2 Scenario-Induced Changes 

Projected energy-related occupational health impacts ,,in 
Wisconsin will be minimal. Occupational impacts from operat ion 
and maintenance activity at electricity generation facilities 
and from fuel transportation.may increase, but by 1990 these' 
activities are projected to account for less than one death and 
fewer than 40 injuries per year in Wisconsin. . ., . :. . 

, , 

From 1975 to 1990, estimated deaths from SO2 exposure que to 
fossil fuel use in Wisconsin are projected to decrease by 62% 
despite an increase of 60% in fuel use. This decrease is 
primarily due to the observance of sulfur-control regulation 
(Fig. 10.8). 

. . 

Fig 10.8. Estimated Range.in-Deaths in Wisconsin From SO4 
Exposure Due to Utility and Industrial Fossil 
Fuel Use. Under the'Mid-Mid Scenario 
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APPENDIX : ' SUMMARY TABLES FOR E I A  TRENDLONG 
MID-MID, SCENARIO AT THE STATE LEVEL 



Table A-1. Environmental Inpacts of the EIA Trendlong MID-MID Scenario at th2 State Level - Illinoisa 

Health LocalC 
Water Land and Safety Socioeconomic' 

Air Land Solid Occupational Public Sociological 
Energy Source Quality Quality &ailabilityb Ecology Use Waste Safety Health Economics Factors 

Utility: 

-Coal 
-Oil 
-Gas 
-Nuclear 
-Combine& Cycle 
-Solar 
-Hydro 

General: 

. . .  . .  ac=iteria for ranking. impacts fcund-- in Table -1.2,. Blank-.entr-ies ..indicate.. elther:.no..impzct..oi im~act-not.addressed ...... Refer..to- the.. .. - 
the individual state text. 

b~ncludes ground water. . -  

CThe socioeconomic entries only ref lict growth in councies with a projected in-migrat ior: (for energy facility developments) in 
excess of 10% of the base'line populatian in any one period. Because actual impacts are extremely localized and thus vary signifi- 
cantly by county, the utility cf the aggregated state impact index presented in the matrix is limited. 

d ~ u e l  switching to premium quality f- el may be required. 



Table A-2. Environmental Impacts of the EIA Trendlong Mid-Mid scenario at the State Level - Indianaa 

Heal th  LocalC 
Water Land and S a f e t y  Socioeconomic 

Ai r  Land S o l i d  Occupat ional  Pub l i c  . S o c i o l o g i c a l  
Energy Source Q u a l i t y  Q u a l i t y  ~ v a i l a b i l i t ~ ~  Ecology Use Waste S a f e t y  Heal th  Economics F a c t o r s  

U t i l i t y :  

-Coal L t+ M L M H 
- O i l  ~d  L M M 
-Gas L L 
-Nuclear . L L L H 
-Combined Cycle 
-Solar  . . 
-Hydra 

General : 

- -  - 

' c r i t e r i a  f o r  r ank ing  impacts found i n  Table  1 .2 .  Blank e n t r i e s  i n d i c a t e  e i t h e r  no impact or impact n o t  addres sed .  
Refer  t o  t h e  i n d i v i d u a l  s t a t e  t e x t .  

b Inc ludes  ground wa te r .  

 he socioeconomic e n t r i e s  o n l y  r e f l e c t  growth i n  c o u n t i e s  wi th  a  p r o j e c t e d  i n - m i g r a t i o n  ( f o r  energy f a c i l i t y  
developments) i n  excess  of  10% of  t h e  b a s e l i n e  popu la t ion  i n  any one pe r iod .  Because a c t u a l  impacts a r e  ext remely 
l o c a l i z e d  and t h u s  va ry  s i g n i f i c a n t l y  by county ,  t h e  u t i l i t y  of  t h e  aggregated s t a t e  impact index p resen ted  i n  t h e  
m a t r i x  is l i m i t e d .  

d ~ u e l  swi t ch ing  t o  a  premium q u a l i t y  f u e l  may b e  r e q u i r e d .  



Table  A-3. Environmental  Impacts of t h e  EIA Trendlong Mid-Mid Scenar io  a t  t h e  S t a t e  Level  - Michigana 

Heal th  LocalC 
Water Land and Sa fe ty  Socioeconomic 

Air Land S o l i d  Occupational P u b l i c  S o c i o l o g i c a l  
Energy Source CgJality Q u a l i t y  ~ v a i l a b i l i t ~ ~  Ecology Use Waste S a f e t y  Heal th  Economics F a c t o r s  

- - 
U t i l i t y :  

-Coal H 
- O i l  L 
-Gas L 
+uc l e a r  L 
-Combined Cycle M 
-Solar  
-Hydro 

' c r i t e r i a  f o r  r ank ing  impacts  found i n  Table  1.2. Blank e n t r i e s  i n d i c a t e  e i t h e r  no impact impact no t  addres sed .  
Refer  t o  t h e  i n d i v i d u a l  s t a t e  t e x t .  

b ~ n c l u d e s  ground wa te r .  

 TI-,^ s o c i o e c o n m i c  e n t r i e s  on ly  r e f l e c t  growth i n  c o u n t i e s  wi th  a p r o j e c t e d  in-migrat ion ( f o r  energy f a c i l i t y  
developments) i n  e x c e s s  o f 1 0 2  of  t h e  b a s e l i a e  popu la t ion  i n  any one pe r iod .  Resause a c t u a l  impacts a r e  
ext remely l o c a l i z e d  and t h u s  va ry  s i g n i f i c a n t l y  by county ,  t h e  u t i l i t y  of  t h e  ags rega ted  s t a t e  impact index pre- 
s en ted  i n  t h e  m a t r i x  is l i n l t e d .  



Table A-9,  Environmental Impacts of the EIA Trendlong Mid-Mid Scenario at the State Level - Minnesotaa 

. .  . . . . . . . . . .  .... . . . . . . . . . -  . . .  . . . . . . -  . - . . . . . . . . . . . . . . . . .  - . , -. . . - - 
Health Local" 

Water and Safety . Socioeconomic Land 
. . . . . . . .  . . . .  . .  - . . . . . . . . 

Air Land Solid Qccppat ional Public Sociological 
Energy . . Source puality Quality ~vailabilit~~ Ecology Use Waste Safety Health Economics Factors 

. . . . . .  . . . . . .  . . -  . . . . ., . . - , .  - - - . . 

. . 
U t  jlicyr 

L -Coal L L 
-Oil !+ L 
-Gas L &. L 
-Nuclear 
-Combined Cy~le 
-Splaf 
"Hydro 

. . 

General i 

Writeria for ranking impacts found ie Table 1.2. Blank entries indicate either no impact impact not addressed. Refer to the 
individual state text. 

CThe socioeconcmic entries only reflect growth in counties with a projected inmigration (for energy facility developments) in 
excees of 10% of ths baseline population in any one period. Because actual impacts are extremely locqlized and thus vary 
significantly by county, the utility df the aggregated state impact index presented in the matrix is limited. 



Table A-5. Environmental Ikpac ts  of the E I A  Trendlong t id-t id Scenario a t  t he  S t a t e  Level - Ohioa 

Heal th  Localc 
Water . . Land and S a f e t y  Socioeconomic 

A i~ Land S o l i d  O c c u p a ~ i o n a l  ? u b l i c  S o c i o l o g i c a l  
Energy Source " ' * ~ u a L i t y  Q u a l i t y  d v a i l a b i l i t y b  Ecology Uee Waste S a f e t y  3.ealth Economics .-. . 

F a c t o r s  

U t i l i t y :  

-Coal 
- O i l  
-Gas 
-Nuclear 
-Combined Cycle 
-Solar  
-Hydro 

General  : 

% r i t e r i a  f o r  r ank ing  impacts found i n  :able 1.2.  3 l ank  e n t r i e s  i n d i c a t e  e i t h e r  no impsct i n p a c t  not  addres sed .  Refer  t o  t h e  
i n d i v i d u a l  s t a t e  t e x t .  

b11.c ludes  ground wa te r .  

CThe socioeconomic e n t r i e 6  o n l y  r e f l e c t  growth i n  c o u n t i e s  w i t h  a p r o j e c t e d  i n - m i g r a t i o n  ( f o r  energy f a c i l i t y  developments) i n  
excess  of  10% of  t h e  b a s e l i n e  p o p u l a t i ~ n  i n  any 0.- pe r iod .  Because ac t - l a1  impacts ar,e ext remely l o c a l i z e d  and t h u s  va ry  
s i g n i f i c a n t l y  by county ,  t h e  u t i l i t y  of  t h e  aggregated s t a t e  impact index p reaen ted  ir  t h e  m a t r i x  Is l i m i t e d .  

d ~ u e l  swi t ch ing  t o  a p-emium qc .a l i t y  f u e l  may be r e q u i r e d .  . 



. . 
1 . . . .., .. ..., :..TabEe-A-6. Environmental Impacts of the EIA Trendlong Mid-Mid Scenario at the State Level - Wisconsina 

~ ~ 

Water Land Heal th  and S a f e t y  Local  SocioeconomicC 

A i r  Land . S o l i d  . Occupat ional  , Pub l i c  S o c i o l o g i c a l  
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General  : 

a C r i t e r i a  f o r  r ank ing  impacts found , in  Table  1.2. Blank e n t r i e s  i n d i c a t e  e i t h e r  no impact or impact n o t  addres sed .  
Refer  t o  t h e  i n d i v i d u a l  a t a t e  t e x t .  
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 h he socioeconomic e n t r i e s  on ly  r e f l e c t  growth i n  c o u n t i e s  wi th  a  p r o j e c t e d  i n - m i g r a t  ion ( f o r  energy f a c i l i t y  developments) i n  excess  : 

of  10% of  t h e  b e s e l i n e  popu la t ion  i n  any one per iod.  Because a c t u a l  impacts a r e  ext remely l o c a l i z e d  and t h u s  v a r y . s i g n i f i c a n t l y  by 
county ,  t h e  u t i l i t y  o E - t h e  aggrega ted  s t a t e  impact index p resen ted  i n  t h e  m a t r i x  is l i m i t e d .  

d ~ u e l  s w i t c h i n g  t o  a  premium q u a l i t y  f u e l  may. be  r equ i red .  




