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PREFACE 

This report is a product of the Midwest Regional Assessment (MRA), 
which focuses on identifying and assessing regional responses to the develop- 
ment of energy supply and conservation technologies and to changes in federal 
energy policies. In conducting this impact assessment, consideration was 
given to health, environmental, and socioeconomic impacts. As part of the 
overall MRA program, the Regional Iss'ue Identification and Assessment 
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 VII 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. 

Stephen W. Ballou, Director 
Midwest Regional Assessment . . 

Energy and Environmental Systems ~ivision 
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SUMMARY, REGION V I I  

KEY FINDINGS 

The key f i n d i n g s  of' t h i s  DOE-sponsored env i ronmenta l  impact e v a l u a t i o n  
o f  t h e  PIES TRENDLONG MID-MID S c e n a r i o  f o r  F e d e r a l  Region V I I  ( Iowa,  Kansas,  
Nebraska,  and Missouri ' )  a r e  a s  f o l l o w s :  

P r o j e c t e d  c o a l - f i r e d  u t i l i t y  expans ion  cou ld  be c o n s t r a i n e d  
i n  s e v e r a l  a r e a s  because  of  p r o j e c t e d  TSP and SO2 N a t i o n a l  
Ambient A i r  Q u a l i t y  s t a n d a r d s  (NAAQS) v i o l a t i o n s .  Problems 
w i l l  be  mos,t pronounced i n  Iowa and Kansas,  b u t  cou ld  be  
i n c u r r e d  i n  any s t a t e  i n  t h e  r e g i o n .  

o Large c o a l  and n u c l e a r  f a c i l i t i e s  p r o j e c t e d  f o r  p a r t s  of  
Region V I I  may e x p e r i e n c e  w a t e r  a v a i l a b i l i t y  problems. The 
Smokey H i l l  River  i n  Kansas,  t h e  Skunk ~ & e r  i n  Iowa, and 
t h e  P l a t t e  R iver  i n  Nebraska may have l i m i t e d  w a t e r  s u p p l i e s  
f o r  o p e r a t i n g  t h e  p r o j e c t e d  i n c r e a s e s  i n  f o s s i l  f u e l  .and 
n u c l e a r  g e n e r a t i n g  f a c i l i t i e s .  

Coal s u r f a c e  mining i n  M i s s o u r i  (21,000 a c r e s  may be  d i s -  
t u r b e d  from 1975-1990) may c r e a t e  land-use c o n f l i c t s .  

Region V I I  may n o t  have t h e  f a c i l i t i e s  o r  l e g a l  framework 
f o r  m i t i g a t i n g  t h e  n e g a t i v e  socioeconomic impacts  t h a t  a r e  
p r o j e c t e d  t o  occur  from t h e  proposed energy  development.  
T h e r e f o r e ,  t h e  p o t e n t i a l  f o r  s e v e r e  and p e r v a s i v e  socio- '  
economic impacts is  g r e a t .  

The r e s u l t s  a r e  summarized i n  Tab le  1. 



Table 1. The Impacz of Energy Development in the Energy Informati~n Administration (EIA) 
Trendlong Mic-Mid Scenario or. Regional Environrnenta1,Quality in 1990 - Federal 
Region VIT (Iowa, Kansas, Netlraska, and Missouri) 

Federal Regioa VBZ 

Regional Dimensions* 

Local Subregional Regione 1 

The Likelihood of Projected Reg ima l  b e r g y  Use o r  HI  n2 
Development Producing S i g n i f i c a n t  Environmental 
Impact a 

**The Likelihood .xf not A t t a in ing  R o j e c t e d  Regional n2 
Energy n ix  becsrme of Adverse Etvircmmental Impacts 

*The Likelihood *ec l f i c  Technologiere o r  Resources Ill0 
w i l l  not  A t t a i n  Projected Level of Use 

U t i l i t y :  

- Coal HI  n 9 , d  

- pil, .. .. . .  . .  n5 n5 

- Gas L L 

- Nuclear 

- Sola r  

Ger.era1: 

- U t i l i t y  

- Indust ry  

- Uining 

Conrnent o r  Cause 
of C o n a r a i n t  o r  Impact 

1 )  Eidespread c i r  p l a l i t y  v i o l a t i o n s  (NAAQS) a r e  
p o j e c t e d  fc.r I w a  and Kansas, vhich may pose 
u a j o r  c n n e t ~ . s i n t e  on t h e  proposed s i t i n g .  

2) Flov augmenlat im problems i n  Iowa, Kansas, and 
k b r a s k a .  

3)  Large coa l  and mc lea ;  f a c i l i t i e s  along Smoky 
b i l l  River r n  b e a s  and a coa l  f a c i l i t y  on t h e  
F l a t t e  River i n  Nebraska may r equ i r e  f l o v  aug- 
memtation. 

4)  70: of indur . t r i a l  grovth  p ro j ec t ion  f o r  non- 
a t ta inment  cream. 

5 )  38 t o  62% of projected u t i l i t y  o i l  capac i ty  in- 
c r e s s e s  s i t e d  f m  a r e a s  unable t o  a t t a i n  a i r  
q u a l i t y .  ataadardk.; -.Some m i t i g a t i o n  poss ib l e  . .. . . 
through r e s t r i c t i v e  f u e l  purchasing p o l i c i e s .  

6) S i t i n g  of 311 o f  projected r eg iona l  u t i l i t y  
a p a c i t y  increaeea could be inf luenced by a i r  
w a l i t y  v i o l a t i m e  and non-attainment p r w i -  
a ions  . 

7)  Z l : O O O  acrec  p ro j ec t ed  t o  be d i s tu rbed  by Bur- 
f ace  mining i n  N i s sour i  between 1975 and 1990. 

n6 
8) P o t e n t i a l  a i r  q u u l i t y  c o n f l i c t s  with TSP NAAQS 

n4 in a l l  4 s t a t e s  of t h e  region depending on f u e l  
s e l e c t i o n .  

L 9) W e r  52% of projected u t i l i t y  coa l  i nc reases  
mined f o r  aneas  not a b l e  t o  a t t a i n  minimal a i r  
p l a l i t y  s tar .dards .  

10) This  region may not have the  f a c i l i t i e s  o r  l e g a l  
&amevork f c r  m i t i g a t i n g  the  negat ive  socio- 
economic i m ~ a c t e  from t h e  projected energy 
development 

*Ije f i n i  t ions  : 

Local: Local s i t e  a p e c i f i c  impacts 
Subregional:  AQCX (Ai r ) ,  ASR (Writer). County, S t a t e  PEA 
Fegional:  Affects  Feders?  region as a whole 

**Likelihood of fal1ir.g sho r t  of ~ r o j e - t e d  goa l s :  

Eigh - Large degree  of c ~ r t a i n t y  t-1st c o n f l i c t  w i l l  a r i s e  c seve ra l  f a c i l i t i e s  u t h  no o r  l i t t l e  oppc r tun i ty  fo r  cos t  
e f f e c t i v e  m i t i g a t i o n .  - 

bedium - Specif ied  concern could occur a t  fev f a c i l i t i e s ,  bu t  p o t e n t i a l  c o s t  e f f e c t i v e  rnitigakion s t r a t q i e s  a v a i l a b l e .  
Lov - Conf l i c t s  a l i k e l b  t o  cccu r .  



GENERAL CONCLUSIONS 

Air - 
High ambient levels of particulates remain the most persistent air 

quality problem in Region VII. Industrial emissions from urban industrial 
centers contribute to the particulate 'nonattainment problem in Nebraska, 
Missouri and Iowa. The introduction of over 11,600 MW of.coa1 capacity 
in this region could present potential siting impediments for slightly over 
52 percent of the proposed coal scenario. 

Kansas has the greatest concentration 0.f proposed growth in coal 
use in,areas with questionable air quality. Eighty-four percent of the 
increase in coal use in Kansas occurs in areas that may have difficulty 
maintaining federal SO2 and TSP air quality standards. Almost 39 percent of 
the proposed oil growth is sited in SO2 nonattainment areas. Although these 
areas should be in compliance by 1990,: nonattainment provisions will be 
enforced. The Kansas City/Topeka area has the worst air quality problem in 
the state. 

Kansas and Missouri are the two states with over 4,000 MW of new 
proposed coal capacity and may also experience problems with attainment of 
federal SO2 air quality standards. In Missouri, ,approximately 27 percent 
of the proposed coal capacity and only 5-112 percent of the oil capacity is 
likely to interfere with maintenance of a.ir quality standards. Approximately 
65 percent of the proposed coal capacity in Iowa may be subject to nonattain- 
ment regulations. This capacity is spread throughout the eastern central 
portion of the state. 

. Projected growth in industrial capacity throughout Region VII will 
continue to impede attainment and maintenance of federal air quality stand- 
ards. Regionwide, over 72 percent of industrial growth will occur in non- 
attainment areas. Major sources in these areas'will be required to obtain 
11 emission offsets ,I1 install the "lowest achievable emission rate control 
equipment (LAER)," and demonstrate "net air quality improvement." 

. . 

Missouri has two national parks t'otaling ove'r 20,UUU ' acres that will 
receive v,isibili ty protect ion from major combust ion sources. Development 
of coal fac,ilities in these .areas on the southern border of the state may 
be' restricted. 

Water 

Many tributaries of the Miss.ouri and ~is'sissi~~i Rivers are character- 
ized by the occurrence of extreme low flow periods with concomitant low water 
quality. , In these rivers, construction 'of additional utility capacity will 
be difficult without: securing more water storage capacity .for the low flow 
periods. The additional storage may originate from surface water during 
high flow and/or from groundwater. In extreme cases, the evaporative cooling 
water system could be replaced by dry cooling, which would have the effect of , 

reducing water consumption from the basic while increasing the cost of energy 



product ion. The majority of proje<ted utility increases are located in 
areas along the Missouri and Mississippi Rivers, however, and water resources 
issues were not identified for these .sites. Indian, federal, and state water 
policy issues in upstream states could significantly affect the eventual 
availability of water in these rivers. Thus, the institutional aspects of 
water resources are as important to e$ergy development as the physical avail- 
ability of water. 

Solid Waste 
1 

The disposal of all kinds o£, waste, including ash and sludge from 
industrial and utility coal combustion, will be more difficult in the future. 
Region VII does not generate a large: qi.~antity of industrial ash and sludge. 
Total land requirements for disposai are estimated at. only 26 acres/year 
i l l  1990. Howeveit, local opposition and institutional conotraints can still 
make finding a suitable site a problem. 

The effect of regulations proposed under the Resource Conservation 
and Recovery Act (RCRA) will be significant. Historically, regulations 
governing waste disposal have been limited or nonexistent. RCRA will make 
finding and maintaining sites wQre ,)difficult and expcnsivo; howover, the 
smaller quantities of waste and the greater degree of open space should make 
disposal less of a problem than in more urbanized and industrialized regions. 

Utilities in the region should not be constrained by solid waste 
disposal problems. Older plants that are forced to find off-site disposal 
can usually do so within a reasonahie distance. New plants should be able 
to plan for on-site disposal. Increasing difficulty and expense of disposal 
may promote utilization or resource recovery of these materials. 

Ecology/Land Use 

The major land use impacts in Region VII are likely to be related 
to coal mining activities. There is a high probability that farmland will 
be affected by mining activities, since. c.rnps cover 452 - 652 of thc land area 
in counties where extraction is projected to occur. The destruction of crop- 
lands by mining will cause at least a short-term loss of agricultural produc- 
tivity, a value replaced by the value of the c ~ a l  being e x t r a r t ~ d .  Reclama- 
tion costs in ~ e ~ i o n  VII may be high, since the restoration of croplands to 
their original productivity, as required by the Office of Surface Mining 
regulations, requires extensive soil manipulations and amendments. 

Construction of the projected power plants is not likely to cause 
major land use impacts in the region, since proposed increases in electrical 
generating capacity are generally small. Rarely would more than 500 acres 
be required in any one area. 

A major ecological concern .related to coal combustion by utilities 
and industry is the effect of so2 emissions on crops and natural vegetation. 
Exposure to high levels of SO2 can cause visible damage and decreases in 
productivity and yield in sensitive plant species. Coal combustion is 



p r o j e c t e d  t o  i n c r e a s e  i n  Region V I I  ( s e e  T a b l e  3 .21,  and many of  t h e  r e g i o n ' s  
major c r o p s ,  i n c l u d i n g  soybeans ,  wheat ,  and hay,  a r e  SO2-sens i t  i v e  . The 
a n a l y s i s  used i n  t h i s  e v a l u a t i o n  f l agged  n i n e  c o u n t i e s  i n  t h e  r e g i o n  where 
t h e  p o t e n t i a l  f o r  l o c a l  e f f e c t s  on S O 2 - s e n s i t i v e  v e g e t a t i o n  may b e  h i g h  
i n  1990. SO2 c o n c e n t r a t i o n s  were p r o j e c t e d  t o  i n c r e a s e '  from 1975 l e v e l s  i n  
s i x  o f  t h e s e  c o u n t i e s .  S e n s i t i v e  c r o p s  cover  a s  much a s  35% of  t h e  land a r e a  
i n  t h e  c o u n t i e s  a f f e c t e d ;  s e n s i t i v e  cQmmunit i e s  of  n a t u r a l  v e g e t a t i o n  cover  
a s  much a s  50% of  t h e  a r e a  i n  a t  l e a s t  one of t h e  n i n e  c o u n t i e s .  

Socioeconomic Impacts  

The s t a t e s  of  Iowa, M i s s o u r i ,  Nebraska and Kansas a r e  t h e  p o t e n t i a l  
s i t e s  of  more t h a n  25,000 MW of  new energy  developments .  These developments 
a r e  p r i n c i p a l l y  energy-generat  i n g  f a c ' i l i t  i e s  and a r e  s i t e d  i n  s e v e r a l  of  
t h e  low and extra- low 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  t h a t  a r e  predominant 
w i t h i n  t h e  r e g i o n .  Because of t h e i r  c h a r a c t e r i s t i c s ,  t h e s e  c o u n t i e s  a r e  

. a s s o c i a t e d  w i t h  a  h i g h  p o t e n t i a l  f o r  a d b e r s e  socioeconomic impacts .  

There  a r e  seven  c o u n t i e s  w i t h i n  Region V I I  a s s e s s e d  t o  s u f f e r  a d v e r s e  
socioeconomic impact from t h e  p r e s e n t  s c e n a r i o  s i t i n g  p a t t e r n .  For example,  
t h e  e x i s t i n g  s o c i e t a l  and s o c i a l  i n f r a s t i r u = t u r e s  e s t a b l i s h e d  w i t h i n  t h e s e  
c o u n t i e s  a r e  expec ted  t o  be i n c a p a b l e  o f  s e r v i n g  t h e  more t h a n  26,000 peop le  
p r o j e c t e d  t o  t e m p o r a r i l y  i n h a b i t  t h e '  r e g i o n  d u r i n g  t h e  p e r i o d  1975-1990. 
The r e s u l t  o f  t h e  d i v e r g e n t  s o c i a l  and e c o n o m i c  c h a r a c t e r i s t i c s  o f  t h e  
ind igenous  and in-migrant  p o p u l a t i o n s  is expec ted  t o  c a u s e  s e v e r e  n e g a t i v e  
e f f e c t s  w i t h i n  t h e  c o u n t i e s  e n c o u n t e r i n g  them. 

Hea l th  and S a f e t y  

Coal e x t r a c t i o n  w i l l  be t h e  pr imary s o u r c e  of e n e r g y - r e l a t e d  occupa- 
t i o n a l  h e a l t h  impacts  i n  Region V I I ,  d e s p i t e  t h e  f a c t s  t h a t  o n l y  moderate 
amounts of  c o a l  r e s e r v e s  a r e  found i n  M i s s o u r i ,  Iowa, and Kansas,  and t h a t  
90% of  t h e  c o a l  e x t r a c t e d  w i l l  be y i a  r e l a t i v e l y  low-r isk  s u r f a c e  mining 
t e c h n i q u e s .  Other  energy  c y c l e  a c t i v i t i e s  such  a s  o i l  p r o d u c t i o n  and r e f  in-  
i n g ,  n a t u r a l  gas  e x t r a c t i o n ,  and e l e c t r i c i t y  g e n e r a t i o n  w i l l  be on t o o  s m a l l  
a  s c a l e  t o  r e s u l t  i n  t h e  same magnit'ude of  o c c u p a t i o n a l  h e a l t h  impacts  a s  
t h o s e  f r o m ' c o a l  e x t r a c t i o n .  . . 

The pr imary e n e r g y - r e l a t e d  p u b l i c  h e a l t h  impacts  i n  Region V I I  t h a t  
a r e  c u r r e n t l y  q u a n t i f i a b l e  w i l l  r e s u l t  from s u l f u r  o x i d e s  e m i t t e d  d u r i n g  
f o s s i l  f u e l  combustion f o r  e l e c t r i c i t y  g e n e r a t i o n  and f o r  i n d u s t r i a l  h e a t i n g  
and p r o c e s s  u s e .  Impacts from o t h e r  ene rgy  t e c h n o l o g i e s  a r e  e i t h e r  o f  minimal 
impact compared t o  s u l t u r  o x i d e s  o r  a r e  no t  q u a n t i f i e d  because  of a  d e f i c i e n c y  
i n  dose-response  and /o r  emiss ion  d a t a .  . 
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1 INTRODUCTION 

1.1 R I I A  STUDY DESCKIPTION 

This s tudy ,  the  Regional I s sues  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  o f  t h e  r e g i o n a l  e n v i r o n m e n t a l  i m p a c t s  o f  f u t u r e  e n e r g y  
development. The s tudy  was conducted f o r  t he  Regional Assessments Div is ion ,  
Of f i ce  of  Technology Impacts,  Of f i ce  of t he  A s s i s t a n t  Sec re t a ry  f o r  Environ- 
ment, Department of  Energy. The impacts descr ibed  f o r  1985 and 1990 a r e  based 
on a  n a t i o n a l  energy p r o j e c t i o n  ( s c e n a r i o ) ,  which assumes medium energy demand 
and f u e l  supply through 1990 but does no t  i nco rpo ra t e  t he  p o l i c i e s  of t h e  1978 
Nat ional  Energy Act (NEA). The scena r io ,  known a s  t he  P r o j e c t i o n  S e r i e s  C o r  
t he  TRENDLONG M I D - M I D  Scenar io ,  i s  one of s i x  pos s ib l e  energy f u t u r e s  produced 
by t h e  Energy Information Adminis t ra t ion of t h e  Department of Energy f o r  t he  
Department 's  1977 Annual Report t o  Congress. The scena r io  was chosen a s  
r e p r e s e n t a t i v e  of t he  o f f i c i a l  DOE n a t i o n a l  energy p r o j e c t  ions 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  Nat ional  Energy Act. Since 
t h e  R I I A  program i s  p a r t  of  an ongoing review of t h e  r eg iona 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  examine t h e  N a t i o n a l  Energy  Act  (NEA) and 
i n i t i a t i v e s  suggested by t h e  P re s iden t  I s  second Nat ional  Energy Plan.  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 nc rease  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  TRENDLONG S e r i e s  C Scenario should provide a  framework f o r  
t h e  d i s cus s ion  of  impacts by NEA. 

The environmental impacts d i scussed  i n  t h i s  volume a r e  f o r  Federal  
Region V I I .  The re  a r e  n i n e  companion v01urne.s~ one  f o r  e a c h  o f  t h e  o t h e r  
Federal  Regions i n  t h e  na t ion  (F ig .  1 . I ) .  This s e t  of r e p o r t s  r e p r e s e n t s  a  
comprehensive p o r t r a y a l  of t he  r e g i o n a l  environmental impacts and imp l i ca t i ons  
o f  t h e  f u t u r e  n a t i o n a l  e n e r g y  deve1,opment 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  of t h e  methodologies used a t  each l e v e l  of t h i s  s tudy  and 
a  summary of t h e  d a t a  developed i n  t h e  R I I A  process  f o r  each s t a t e  a r e  a v a i l -  
a b l e  i n  Volume I1 of t h i s  r e p o r t .  

This  r e p o r t  f o r  Region V I I  was prepared by t h e  Energy and Environmental 
Systems Div is ion  of Argonne Nat ional  ~ a b o r a t o r ~  a s  p a r t  of an ongoing r eg iona l  
p rogram.  The program 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  Midwes t ,  a  
12 - s t a t e  reg ion  which inc ludes  Federal  Regions V and V I I  and p a r t  o f  Region 
V I I I .  

1 . 2  R I I A  METHODOLOGY AND ASSUMPTIONS 

1 .2 .1  Program Methodology 

In  developing the  n a t i o n a l  energy scenar ' ios ,  t h e  Energy Information 
Adminis t ra t ion balances p r o j e c t i o n s  of.  supply and demand a t  t h e  f e d e r a l  r eg ion  
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  
der ived  from the  TRENDLONG S e r i e s  C . Scenario a s  a  s t a r t i n g  po in t  f o r  i t s  
ana lyses .  County l e v e l  p a t t e r n s  f o r  u t i l i t y ,  i n d u s t r y  and mining a c t i v i t i e s  
f o r  1985 and 1990 were t h e n  deve loped  from 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 sources  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 ,  geothermal,  
h y d r o e l e c t r i c  and s o l a r .  
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Six of t he  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 Berkeley (LBL),  Los Alamos (LASL), Oak Ridge (ORNI,), and P a c i f i c  
Northwest (PNL), undertook va r ious  lead  assignments  t o  analyze t h e  impact of 
t he se  county l e v e l  p a t t e r n s  on the  a i r ,  ,water,  and land r e sou rces  of the  
count ry  and on the  socioeconomic and h e a l t h  and s a f e t y  a spec 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 comple te , ,  e a c h  l a b o r a t o r y  f o c u s e d  on an  
assessment of  t he  products  of  a l l  of  t h e  lead l a b  ana lyses  from the  p a r t i c u l a r  
pe r spec t ive  of  t h e  s t a t e s  and reg ions  f o r  which they a r e  r e spons ib l e .  

1 . 2 . 2  Assumptions ' 

The major technology assumptions used i n  t h e  l ead  ana lyses  of tech-  
no log ie s  addressed i n  t h e  s cena r io  concerned c o n t r o l  techniques. .  These a r e  
shown i n  Table 1.1. I n  a d d i t i o n  t o  those!  l i s t e d ,  o t h e r ,  more s p e c i f i c  tech- 
nology assumptions were made i n  some of  t h e  r eg iona l  assessments o f  a r e a s  o r  
s t a t e s  i n  which energy .production and 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  from 
n a t i o n a l  t r e n d s .  O n l y  convent iona l  tech?ologies  were s i t e d  f o r  Region V I I  
e .  , o i l  t u r b i n e ,  gas  t u r b i n e ,  n u c l e a r ,  c o a l ,  o i l  steam, gas  steam and 
combined-cycle), except  f o r  1300 MW of  increased  genera t ing  c a p a c i t y  from 
pumped s to rage  f a c i l i t i e s  t h a t  a r e  most l i k e l y  t o  use e x i s t i n g  r e s e r v o i r s  i n  
t h i s  r eg ion .  

8 .  

1.2 .3  C r i t e r i a  f o r  Ranking of Impacts 

The d i scus s ion  of each reg ion  and of  each s t a t e  .wi th in  t he  reg ion  
inc ludes  a  summary ma t r ix  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  environmental ,  
h e a l t h ,  s o c i a l ,  and economic impacts of energy and energy technologies  imposed 
by , t he  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 igh ,  medium o r  low ac ro rd ing  t o  
c r i t e r i a  descr ibed  i n  Table 1 .2 .  
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Table  1 .2 .  D e f i n i t i o n  of C r i t e r i a  f o r  R a t i n g  of  Impacts 

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

AIR OUALITY 

V I S I B I ~ ~ T Y  . . 

W A T E R O U A L l f V  

WATER AVAILABIL ITY 

SOL10 WASTE 

ECOLOGY 

L A N 0  USE 

PUBLIC H E z ~ L T H  

OCCUPATIONAL HEALTH 
AN0 SAFETY 

LOCAL SOCIOLOGICAL 
fACTORS 

LOCAL ECONOMICS 

REGIONAL ECONOMICS 

lNST lTUT lONAl  AN0 
LEGlSLATlVE 

H I G H  I M P A C T  

MAJOR FAClLlTlESINPROPOSEO SITING SCENARIO 

COULO BE CONSTRAINEO BY ONE OR ALL OF THE 
FOLLOWING ISSUES. 

A) PERSISTENT A N 0  CONTINUE0 V IOLAI IONSOF 
PRIMARY NATIONAL AMBIENT AIR OUAL11V 
STANOAROS. 

81 INAB lL lTV  TO ATTAIN ACCEPTABLE PSO 
INCREMENT LIMITATIONS. 

C I  LlMlTEO PROBABILITY T H A I  IMPROVE0 EMISSION 
CONTROL EFFlClENClESOR OFFSETSWOULO 
RESULT I N  NAAOSATTAlNMENT. 

THERE ISA SIGNIFICANT O E C R E A S E  IN C A L C U L A T E O  
VISUAL RANGE I N  CLASS1 AREAS. 

SIGNIFICANT ECONOMIC BUROEN TOMEET WPCA 

REOUIREMENTS. 

NO WATER AVAILABLE WITHOUT MAJOR SHIFTSIN 
CURRENT WATER USES. E. G.. EITHER ENERGY O E -  
VELOPMENT OF AGRICULTURE. EVEN WITH LOW- 
FLOW AUGMENTATION. OR WATER AVAILABLE 
THROUGHMAJORSTRUCTURAL A N 0  NOW-STRUC- 

TURAL ALTERNATIVES. E. G.. STRUCTURAL-CON- 
STRUCTION OF OAMS A N 0  RESERVOIRS. 

GROUNO WATERMINING WlTH NO RECHARGE 
POTENTIAL. 

SEVERE POTENTlA l  CONTAMlNA l lON PROBLEMS 
L IXELY TO REOUlRE COMPLETE CONTAINMENT 

OF WASTES. 

CRITICAL NATURAL HABITATSWlLL  BE OISTURBEO. 

CONFLICT WITH HIGH VALUE L A N 0  USE.SUCH AS 

LOSS OF HABITAT.PARKLAN0. SEISMIC RISKS. 
SCENIC RESOURCES. lNOlAN LANOS. AGRICULTURAL 
LAND. 

SIGNIFICANT INCREASESINMORBIOITY ANOMOR- 
TAL ITY RATE OUE TO EXPOSURE TO ENERGY 

RELATEOPOLLUTANTS. 

SIGNIFICANT INCREASES I N  OCCUPATIONALLY 
RELATE0 OEATHS. INJURIES. A N 0  OlSEASE OUE TO 
INCREASED ENERGY OEVELOPMENT. 

IMPLEMENTATlON OELAYEO OR POSSIBLY BLOCKEO 
OUE TOPOTENl lALLY SEVERE CHANGESlNA 
COMMUNITV'SOUALITVOF LIFE; HEAVY OEMANOS 
PLACEDON PHYSICAL INFRASTRUCTURE lNCtUOlNG 
SERVICES. F A C l l l l l E S .  HOUSING: CONFLICT I N  
V A L U C I  )IN0 L l l C O l Y L C  BETWCCN IMMIOI IANTI  
A N 0  LONG-TIME RESI0ENTS:IMMIGRANlSREPRE- 
SENT ASTATISTICALLY S lGNlF lCANl  PORTION OF 
THE BASELINE POPULATl0N:EXTENOEO NEGOTIA- 
T lONSLIKELV BETWEEN OEVELOPER A N 0  AFFECTEO 
C0MMUNlTlES;AFFECTEO COMMUNITIESWILL HAVE 
GREAT OIFFICULTV ABSORBING H lGH SOCIAL A N 0  
ECONOMIC COSTSOF PROJECT WITHOUT OUTSlOE 
ASSISTANCE. 

IMPLEMENTATION BLOCKEO OUE TO UNACCEPTABLE 
ECONOMIC OEMANOSON LOCAL INFRASTRUCTURE. 

CAUSES ADVERSE CAPITAL OR EMPLOYMENT IMPACTS 
ON REGION. OECREASES COMPETlTlVE POSlTlON 
COMPARE0 TO OTHER REGIONS. 

PROHIBITION OF IMPLEMENTATION BASED ON 
A V A l L A 8 l E  SIRONG LEGAL CONSTRAINTS, ANTI -  
CIPATEO LECISLATlVE PROHIBITION. ABSENCE OF 

EFFECTIVE ORGANIZATIONAL RESPONSIBILITIES. 
STATUTES. ETC. 

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

SOME MAJOR F A C ~ L ~ T ~ E S ~ N P R O P O S E O S I T I N G  SCENAR- 

10 COULO BE CoNsTRAlNEO BY HIGH IMPACT ISSUES. 

VIOLATIONSOCCUR BUT ARE AMENABLE TO E X l E N  

SIVE CONTROL TECHNOLOGY. FUEL ICOAL A N 0  0111 
PURCHASING POLICY. AND/OR OFFSET 

THERE ISAMOOERATE OECREASE IN VISUAL RANGE 
BUT THE REOUCTION IS AMENABLE T O M ~ T ~ G A T I O N  

MEASURES. 

TREATfO EFFLUENTSMEET EFFLUENT STANOAROS 

BUT OCCASIONAL LOCALIZEOSTREAMSTANOARO 

VIOLATIONSWILLOCCUR I N  RECElVlNGWATER . 
BOO*. 

WATER AVAILABLE AT MOOERA!E ECONOMIC COST 
1 0  THE REGION. , . 

GROUND WATERMINING WITH RECHARGE POTEN- 

T l A l  AVAILABLE OR POSSIBLE. 

MINIMAL ENVIRONMENTAL IMPACTSWITH PROPER CON- 
TROL TECHNOLOGY.lNOlCATlON THATMANV AREAS 
MAY EXPERIENCE PROBLEMSANO INSOME OF THESE 
AREAS SUITABLE OPTIONSMAY NOT BE AVAILABLE. 

CRIT ICALNATURAL HABITAT OR LARGE ACREAGES 

OF CROPLANOMAY BE OISTURBEO. 

SIMILAR CONFIJCTS. WITH ALTERNATIVE SITESOR 
MlTlGATlONiHEASURES COSTLY BUT AVAILABLE. 

MOOERATE INCREASES I N  MORBlOlTY ANOMOR-  
TALITY RATE DUE TO EXPOSURE TO ENERGY 

REL4TEOPOLLUTANTS. 

POTENTIAL SIGNIFICANT INCREASES I N  RESPIRA- 
TORY AN0 OTHER OISEASES BUT IMPROVEMENTS 
I N  OSHA.NRC A N 0  EVA REGULATIONSAND WORK- 

PLACE CONDIT1011SCXPECTEO TO A l l E v l A T E  
MUCH O F  THE PROBLEM; 

POTENTIAL OELAYSOUE 1 0  COMMUNITY A N 0  LOCAL 
GOVIRNMENT RESISTANCE TO FACILI1Y:POTENTIAL 
INCREASE0 COSTS TO LOCAL GOVERNMEN1:SOME 
COMMUNITY FEARSFOR CHANGESIN THE O U A l l l Y  
0 1  LIFE ACCOMPANYING INFLUX 0 6  POPULATION: 
M l l l O A l l O l i 3 T n A T t O l C ~ 9  AVA l lAULE.  OUT UOUALLY 
COSTLY:M00ERATE CAPACITY OF AFFECIEO COM- 

MUNITIESTO ABSORB THESE IMPACTS. 

POTENTIAL O E L A Y S O U E  T O  L A C K  O F  SK ILLEOPER-  
SONNEL, 1 l N A N C l A l  IMPACTSON LOCAL 
GOVERNMENT. 

POlENT lAL  EMPLOYMENT. CAPITAL OR COMPETlTlVE 
IMPACTS. BUT MITIGATION STRATEGY POSSIBLE. 

OELAV POSSIBLE O u t  TO LEGAL ORPOLlTlCAL CON- 

STRAINTS. LOW TOMODERATE PUBLIC OR PRIVATE 
INTEREST I N  ENFORCEMENT. 

L O W  IMPACT 

AIR O U A L I T V  ANO EMISSION L E V E L  A R E  WITHIN ACCEP- 
TABLE SIANOAROS NOMAJOR AOlUSTMENTS TO SITING 
OF PLANTS B I C A U S I  OF AIR OUALITY ISSUES. 

NO O E C R E A S E  IN VISUAL RANGE O R  NEWSITING IMPACTS 
AMENABLE T O  MITIGATIONMEASURES. NO MAJOR 

AOJUSTMENT I N  SITING. 

RECEIVING BOOV CAPABLE OF HANOLING ALL  PROJECTEO 
EFFLUEN1 4001TIONS. FEWORNO VlOLATlONSOF 

STREAM STANOAROSANTICIPATEO. 

NO CONFuCTS EXCEPT FOR RECREATlONAL USES. 

CROUNO WATER WITHORAWAL WHERE ANNUAL 

RECHARGING OCCURS. 

MINIMAL ENVIRONMENTAL IMPACTSWITH PROPER CON- 
TROL TECHNOLOGIES. SOME POTENTIAL PROBLEMSBUT 
GENERALLY AMENABLE r 0  CURRENT TECHNOLOGY OP- 

TIONS AT AOOlT lONAl  COST. 

LOCALIZE0 IMPACTSWHICHMAY BE R E A O l l Y M l l l G A l E O  
BY STRUCTURAL ORSITING ALTERNATIVES. 

FEWCONFL1CTS:OR A RANGE OF ALTERNATIVES 
AVAILABLE. 

NO SIGNIFICANT IMPACT. ALL IMPACTSSUBIECT TO 
MITIGATION. 

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

, MINOR CHANGES I N  LOCAL GOVERNMENT'SINFRA- 
STRUCTURE:FEWlMHlGRANTSOR FEW CULTURAL AN0 
LIFESTYLE CLASHES EXPECTEO;M~T~GATION COSTS ' 

EASILY PBSORBEO BY AFFECTEO COMMUNITIES. 

INFRASTRUCTURE IMPACTSMINOR, AOAPTABILITY 

OF COMMUNITY GOVERNMENT HIGH. 

NO SIGNIFICANT IMPACTS. 

NO S lGNl l lCANT OPPOSITION. LEGAL CON$TRAIN~S. 

O R  ORGANIZATIONAL PROBLEMS. 
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2 REGIONAL OVERVIEW* 

The populat ion of Region V I I  was 11.5 m i l l i o n  i n  1977. The average 
popula t ion  d e n s i t y  i n  t h e  reg ion  is  41 .3  people per  square m i l e .  The s t a t e s  
of Iowa and Missouri  a r e  somewhat more populated with d e n s i t i e s  of 50.5 and 
67.8 while  Nebraska and Kansas a r e  s p a r s e l y  s e t t l e d  and have d e n s i t y  f a c t o r s  
of 19.4 and 27.5.  

The popula t ion  i n  t h i s  r eg ion  i s  p r i n c i p a l l y  involved i n  farming o r  
farm-related i n d u s t r i e s  with a  range of between 20,000 and 37,000 employed i n  
each s t a t e .  The o t h e r  primary employers inc lude  wholesale and r e t a i l  t r a d e ,  
and agr i -bus iness  i s  becoming i n c r e a s i n g l y  dominant. The except ion  t o  t he se  
employment c h a r a c t e r i s t i c s  i s  t h e  s t a e  of Missouri ,  which has  increased  i t s  
manufacturing and i n d u s t r i a l  product ion a c t i v i t i e s  s i n c e  t h e  1960s. The 
i n d u s t r i e s  w i th in  t he se  s t a t e s  genera ted  a  median income of $8,794 wi th  a  mean 
per c a p i t a  income i n  1976 of  $6,295, which corresponds t o  97.7% of  t he  average 
f o r  t h e  United S t a t e s .  The average per c a p i t a  income d id  no t  vary  g r e a t l y  
throughout the  reg ion .  

The predominant land use i n  Region V I I  i s  c rop land .  The r eg ion  is  t h e  
major producer of wheat and corn i n  t h e  na t ion :  approximately 15  m i l l i o n  
a c r e s  a r e  planned i n  wheat, and 24 m i l l i o n  i n  corn .  Soybeans a r e  an important  
crop i n  t he  e a s t e r n  s t a t e s .  The o r i g i n a l  vege t a t i on  i n  most of  t h i s  a r e a  
cons i s t ed  of p r a i r i e  g r a s s e s ,  but  t h e s e  g ra s s l ands  were e a s i l y  converted t o  
a g r i c u l t u r a l  u se ,  a l though the  extreme western p a r t s  of  Kansas and Nebraska 
a r e  more a r i d ,  and t h e  g ra s s l ands  here  a r e  used f o r  open range.  Forested 
a r e a s  a r e  l a r g e l y  confined t o  t h e  Ozarks i n  sou theas t e rn  Missouri ,  and t o  
a r e a s  along s t reams and r i v e r s :  

Water i s  r e l a t i v e l y  s ca rce  i n  Region V I I ,  except  i n  a r e a s  d i r e c t l y  
border ing  major r i v e r s ,  and water a v a i l a b i l i t y  i s  l i k e l y  t o  be t h e  major i s s u e  
a f f e c t i n g  in land  s i t i n g  of new energy f a c i l i t i e s .  Competing water  demands 
from t h e  a g r i c u l t u r a l  s e c t o r  f o r  i r r i g a t i o n  needs  compound t h e  p rob lem.  
I r r i g a t i o n  shor tages  a l r eady  e x i s t  a long the  P l a t t e  River i n  Nebraska, and 
t h e r e  i s  concern among farmers  and s t a t e  o f f i c i a l s  t h a t  upstream developments 
a s soc i a t ed  wi th  c o a l  and power product ion :could  d e p l e t e  flows even f u r t h e r .  
Localized water supply shor tages  have a l s o  occurred i n  t he  Des Moines 'and 
Cedar Rivers  i n  Iowa. Groundwater i s  ex t ens ive ly  used i n  some p a r t s  of  t he  
r eg ion  t o  supplement t h e  su r f ace  water  supply ,  and i n  a r ea s  of Kansas and 
Nebraska groundwater mining has  been a  cause of g r e a t  concern. A r ecen t  s tudy 
by t h e  Kansas, Geological Survey ind i ca t ed  t h a t  i f  c u r r e n t  t r e n d s  cont inue ,  
groundwater resources  i n  t he  West Cen t r a l  water planning d i s t r i c t  w i l l  be 
exhausted i n  s i x  years .  This  problem has a l r eady  prevented c o n s t r u c t i o n  of 
one coa l - f i r ed  power p l an t  t h a t  would have r e l i e d  s o l e l y  on groundwater f o r  
make-up and coo l ing .  

The l.ow and v a r i a b l e .  s t r e a m f l o w s  o f  t h e  r e g i o n  a l s o  a f f e c t  w a t e r  
q u a l i t y .  I t  i s  d i f f i c u l t ,  f o r  i n s t a n c e ,  f o r  many s t r e a m s  t o  a s s i m i l a t e  
adequately t r e a t e d  municipal wastes  from even r e l a t i v e l y  small  populat ion 

*Much of t he  m a t e r i a l  i n  t h i s  s e c t i o n  i s  excerpted from the  Regional Energy- 
Environment  Data  Book  raft) f o r  t h e  Midwest Region (Argonne N a t i o n a l  
Laboratory,  October 1978).  



c e n t e r s  dur ing  low flow per iods .  The q u a l i t y  of both su r f ace  and 'groundwater 
i s  a l s o  a f f e c t e d  by t h e  n a t u r a l  l each ing  of s a l t s  and minera l s  from t h e  s o i l s  
and rocks of t h e  r eg ion ,  which has  led t o  h igh  concen t r a t i ons  of t o t a l  d i s -  
so lved  s o l i d s  (TDS) i n  t h e  Missouri  and Arkansas drainage bas in s  (p r imar i l y  
Kansas and Nebraska). The problem i s  aggravated by municipal and i n d u s t r i a l  
e f f l u e n t s  t h a t  a r e  high i n  TDS. Energy f a c i l i t i e s  can inc rease  a l r e a d y  high 
TDS concen t r a t i ons  by reducing t h e  d i l u t i o n  capac i ty  of streams through t h e i r  
consumptive water  use and by 'disch:arging e f f l u e n t s  h igh  i n  TDS. Regional 
wa te r  q u a l i t y  planning i s  f u r t h e r  complicated by ex t ens ive  nonpoint sources  of 
n u t r i e n t s  and me ta l s .  Waste load ' a l l o c a t i o n  p lans  i n  Region V I I  must be 
designed t o  respond t o  ex t ens ive  nonpoint source  p o l l u t i o n  dur ing  high flows 
and t o  e f f l u e n t  dominated.s t reams dur ing  low flows. 

A i r  q u a l i t y  i n  t h e  region i s  good wi th  l o c a l i z e d  problems i n  urban 
a r e a s  such as Omaha, S t .  Louis,  and Kansas C i ty .  I n  each of these  a r ea s  
a t t a inmen t  of p a r t i c u l a t e  n a t i o n a l  ambient a i r  q u a l i t y  s tandards  i s  quest ion-  
a b l e  it combustion a c t i v i t y  i nc reases  d rama t i ca l l y .  There a r e  d i f f i c u l t i e s  i n  
t h e  S t .  Louis a r e a  i n  a t t a i n i n g  both n a t i o n a l  p a r t i c u l a t e  s tandards  and s u l f u r  
d iox ide  s t anda rds .  

The coun t i e s  i n  t h i s  reg ion  can be ca t ego r i zed  by socioeconomic assimi-  
l a t i v e  capac i ty .  This  c l a s s i f i c a t i o n  methodology r e f e r s  t o  t h e  adequacy of 
pub l i c  s e r v i c e s ,  f a c i l i t i e s  and i n £ r a s  t r u c t u r e  t o  absorb popula t ion  growth 
induced by energy o r  o t h e r  l o c a l  developments.* The f a c t o r s  t h a t  a r e  most 
i n f l u e n t i a l  i n  determining t h e  a s s i h i l a t i v e  capac i ty  a r e  'populat ion dens i ty ,  
proximity t o  an urban.  c e n t e r  and b a s i c '  economic a c t i v i t y .  The coun t i e s  i n  
Region V I I  a r e  p r imar i l y  of extra-low and low a s s i m i l a t i v e  c a p a c i t i e s .  This  
i s  c h a r a c t e r i s t i c  of sma l l ,  s p a r s e l y  d i s t r i b u t e d  popula t ions  t h a t  a r e  loca ted  
a t  some d i s t a n c e  from major t r a d e  c e n t e r s .  This  c l a s s i f i c a t i o n  is r e in fo rced  
by t h e  smal l  average annual ne t  change i n  po,pulation (0.5%) i n  t h i s  region 
be tween  1960-1976 and t h e  f a c t  t h a t  o n l y  64% o f  ' t h e  p o p u l a t i o n  c o u l d  b e  
c l a s s i f i e d  as  urban. 

* S t e n e h j e m ,  E . J . ,  Argonne N a t i o n a l  L a b o r a t o r y ,  u n p u b l i s h e d  i n f o r m a t i o n .  



3 THE TRENDLONG M I D - M I D  SCENARIO 

3.1 THE NATIONAL SCENARIO 

The M I D - M I D  S c e n a r i o  r e p r e s e n t s  a  mid - r ange ,  i . e . ,  1985 t o  1990 ,  
p r o j e c t i o n  of energy development based on the  assumption of medium supply ,  
medium demand, and cons tan t  world o i l  p r i c e s .  I t  p r o j e c t s  t he  f u t u r e  on the  
b a s i s  of the  con t inua t ion  of  p o l i c i e s  p r i o r  t o  the  implementation of  the  
National Energy Act (NEA). These a r e  t he  bas 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 nc rease  of domestic q i l  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 cont inued d e c l i n e  of n a t u r a l  gas  product ion i n  the  lower 
48 s t a t e s ;  

e A dramat ic  i nc rease  i n  c o a l  product ion,  p a r t i c u l a r l y  i n  t he  
western s t a t e s ,  due t o  an i nc reas ing  demand coupled with 
r i s i n g  domestic o i l  and gas  p r i c e s ;  

A decrease .  i n  t he  growth of e l e c t r i c i t y  s a l e s  from the  
h i s t o r i c  7% t o  4.8% p e r  yea r ,  r ep re sen t ing  s a t u r a t i o n  o f  
a i r  cond i t i on ing  and major appl iances  t h a t  pene t ra ted  t h e  
market du r ing  the  1960s. The pro jec ted  growth i s  c o n s i s t e n t  
with 5% gr.owth from 1970 t o  1976 and 4.2% from 1976 t o  1977; 

A s h i f t  i n  t he  i n d u s t r i a l  s e c t o r  from gas t o  o i l ,  and, t o  a  
l e s s e r  ex t .en t ,  t o  e l e c t r i c i t y ;  i nd i ca t ed  by f u e l  sha re s  i n  
the  i n d u s t r i a l  s e c t o r .  

. .. 

Table 3.1 shows the o v e r a l l  M I D - M I D  Scenar io  p r o j e c t i o n s  f o r  energy 
s u p p l y  and demand f o r  1985  and 1990 .  T o t a l  e n e r g y  f l o w  i s  p r o j e c t e d  t o  
i nc rease  from 72.6 q u a d r i l l i o n  Btu (Quads) i n  1975 t o  96.9 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  hours .  
The scena r io  p r o j e c t s  t h a t  i t  w i l l  reachj 3,045 b i l l i o n  k i l owa t t  hours  i n  1985 
and 3,692 b i l l i o n  k i l o w a t t  hours  i n  1990.' 

F igures  3 . 1 - 3 . 3  show t h e  p a t t e r n s  o f  popula t ion ,  employment, and energy 
growth r a t e s ,  by Bureau of  Economic Analysis  (BEA) r eg ions ,  t h a t  were used i n  
the  s cena r io  . 

3.2 THE REGIONAL SCENARIO 

The energy supply and demand scena r io  f o r  Federa l  Region V I I  i s  summa- 
r i z e d  i n  Table 3.2 and F ig .  3 .4 .  These p r o j e c t i o n s  were the  b a s i s  f o r  t he  
county-level u t i l i t y  (shown i n  F igures  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 ,  provide t h e  base- 
l i n e  f o r  t he  impact assessments .  



Table 3 .1 .  1975, 1985, and 1990 Energy !3upply/~emand Balance 
( ~ u a d r i l l i o n  Btu per. year )  

. I 

P r o j e c t i o n  Se r i e sa  1975 1985 1990 

Domestic Product ion  

Crude O i l  
MGL and Butane' ' 

Shale  O i l  
Natural  Gas 
Coal 
Nuclcar 
Hydro and Geothermal 

Tota l  Domestic Product i on  

Crude O i l  , 

Petroleum Products  
Natural, Gas 

Tota l  Imports 

Tota l  Supply 

Domestic donsumpt ion  

O i l  
Natural  Gas 
Coal 
Nuc l e s r  
Hydro and Gentherma1 

Exports 

Coal 
Refinery Loss 

Total C~nsumpt ion  and ~ x p o r t  72.6 

Domestic Consumption by Sec to r  

Res iden t i a l  14.7 
Commercial 11.3 
I n d u s t r i a l  26 .O 
T ranspo r t a t i on  18.6 

To ta l  Domestic consumption 70.8 

a  For t h e  E I A  Mid-Mid P ro j ec t i on  



VERY LOW: < -.009 LOW: -.009 - .001 AVG: 0 0 2  - 1.97 IIICH: 1.98 - 2.80 VERY HIGH: - 2.80 

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



VERY LOW: c -.008 8 LOW: -.008 - 1.22 AQG: 1.23 - 3.45 PIH: 3.49 - 4.42 VERY HIGH: 4.42 

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



VERY LOW: < 0 LOW: 0 , -  1.24 AVG: 1.25 - 3.41 HIGH: 3.12 - 5.22 VERY HIGH: > 5.22 

F i g .  3 . 3 .  Energy Growth 1975 t o  1985, PIES Mid-Mid Scenario, 
Average Annual Percentage Growth Rates 



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

- 

Fuel Source 19 75 1985 1990 

E l e c t r i c a l  Generating Capacity (103 MW) 

Coal 
O i l  
Gas 
Nuclear 
Comb ined Cyc le  
Hyd to 
Solar  
Geothermal 
Other 

Total  

Coal Extract  ion ( l o 6  tons)  

Deep Mines 
Surf ace Mines 

Tota l  

I n d u s t r i a l  Fuel U s e  (1012 Btu) 

Coal 3 . 2  32.4 36.2 
O i l  157.6 124.8 200.9 
Gas 0 .1  0.1 0.  i 
Total  160.9 157.3 237.2 

-- - -- 

1975 1985 1990 
TOTAL 25.1 GW TOTAL 40.0 GW TOTAL 48.5 GW 

C COAL 6 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 I I  



Capacity (Mw) 
O 100-999 
0 1000-1999 

F i g .  3 .5.  1975 E l e c t r i c a l  Genera t ing  Capac i ty  - Region V I I ,  
PIES Mid-Mid S c e n a r i o  



Capacity (Mw) 
O 100-999 
0 1000-1399 

F i g -  3 . 6 .  1985 E l e c t r i c a l  G e n e r a t i n g  C a ~ a c i t y  - Regicm V I I ,  
PIES Mid-Yid S c e n a r i o  



Capacity (Mw) 
o 100-999 
o 1000-1999 

F i g .  3 . 7 .  1990 E l e c t r i c a l  Genera t ing  Capac i ty  - RegXiZn V I I ,  
PIES Mid-Mid S c e n a r i o  
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4 REGIONAL ASSESSMENT 

4.1 NATIONAL OR MULTIREGIONAL ISSUES WITH REGIONAL IMPACTS 

A number of i s s u e s  .cannot be l im i t ed  t o  s t a t e  o r  even r e g i o n a l  .bound- 
a r i e s .  .They a r e  e f f e c t i v e l y  t h e  product o f : . na t i ona l  o r  mu l t i r eg iona l  develop- 
ments.  I s sues  included i n  t h i s  ca tegory  a r e  n a t i o n a l  socioeconomic impacts ,  
long range' t r a n s p o r t  of p o l l u t a n t s ,  and in . terregiona1 n a t u r a l  water systems. 
Nat ional  i s s u e s  a r e  of g r e a t  importance because i n d i v i d u a l  reg ions  may bear  
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  i m p a c t s  a n d ' t h e  c .os t  o f  p roposed  r e m e d i e s .  
Impacts.  from t h e s e  broad range i s s u e s  a r e  d i saggrega ted  t o  t he  r e g i o n a l  l e v e l  
i n  Table 4 .1 .  

Table 4.1.' Disaggregat ion of Nat ional  Impacts t o  Regional Level :  
Federal  Region V I I  

A i r  Qual i ty  

Long Range National Water 
Fuel Source V i s i b i l i t y  Transport  Socioeconomics Resources 

Coal 

Gas L  L  L  L  

Nuc l e a r  L . L ' L L  

Solar  L  L  L  L  
- - -- -- -- - - 

~ i ~ h  ' - 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 s e  a t  s e v e r a l  
f a c i l i t i e s  wi th  no o r  . l i t t l e  oppor tun i ty  f o r  c o s t - e f f e c t i v e  
m i t i g a t i o n .  

Medium - Speci f ied  concern could occur a t  a  few f a c i l i t i e s ,  bu t  p o t e n t i a l  
cos t - e f f ec t i ve  m i t i g a t i o n  s t r a t e g ' i e s  are a v a i l a b l e .  

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

a  
Long 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 sue  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 r e  near  s t anda rds .  While 
t he  o v e r a l l  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 smal 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" amb'ient l e v e l s  over  n a t i o n a l  
s t anda rds .  

4 .1 .1 .  ..:. Long-Range Transpor t ,  V i s i b i l i t y  

As  i n  t h e  ca se  o f  o t h e r  midwestern' r eg ions ,  long range SO2 t r a n s p o r t  
may' c o n t r i b u t e  t b  h e t e r i o r a t e d  a i r  q u a l i t y  i n  nonat tainment and marginal  
.a t ta inment  a r e a s .  By i t s e l f ,  long range SO? t r a n s p o r t  i s  no t  expected t o  
p re sen t  severe  impediments t o  energy development h Region V I I .  



4.1  .2 Nat ional  Socioeconomic Impacts 

Nat ional  socioeconomic impacts descr ibed  he re  a r e  those  pro jec ted  t o  
occur  i n  t he  Midwest a s  a  whole (Federa l  Regions V and VII). The n a t i o n a l  
a n a l y s i s  was n o t  conducted on a  f e d e r a l  r eg ion  b a s i s .  

Cap i t a l  c o s t s  a s soc i a t ed  w i t h  t he  cons t ruc t ion  o f  t h e  energy f a c i l i t i e s  
a r e  expected t o  i nc rease  by an annual average of 0.8% through 1990. The 
p r i n c i p a l  c a p i t a l  expendi ture  i n c r e a s e s  a r e  ca l cu l a t ed  t o  be i n  t h e  construc-  
t i o n  of  low-Btu coa l - f i r ed  power ; p l a n t s ,  o i l  r e f i n e r i e s ,  g a s  d i s t r i b u t i o n  
f a c i l i t i e s ,  l i g h t  water  nuc l ea r  r e a c t o r s  and e l e c t r i c a l  d i s t r i b u t i o n  f a c i l i -  
t i e s .  The l a r g e s t  c a p i t a l  expendi tures  a r e  a s soc i a t ed  wi th  nuc l ea r  r e a c t o r  
c o n s t r u c t i o n  where annual  investment i s  expected t o  be $2.8 b i l l i o n  (1977 
d o l l a r s )  o r  20% of t h e  t o t a l  annual , c o s t  f o r  a l l  energy f a c i l i t i e s .  

Manpower requirements  during!  t h e  cons t ruc t ion  o f  energy f a c i l i t i e s  a r e  
expected t o  exceed 1 .2  m i l l i o n  person-years between 1976-90 and t o  be concen- 
t r a t e d  i n  t h e  same soctnrs a s  the. l a r g e  c a p i t a l  investilbei~~s. Anni~al  lahni 
demand i s  p ro j ec t ed  t o  i nc rease  du r ing  t h e  c o n s t r u c t i o n  phase and be p r imar i l y  
composed o f  demand from t h e  gas  d i s t r i b u t i o n  f a c i l i t y ,  l i g h t  water r e a c t o r ,  
and e l e c t r i c a l  d i s t r i b u t i o n  f a c i l i t y  s e c t o r s .  These  t h r e e  s e c t o r s  w i l l  
r e q u i r e  50% of t h e  t o t a l  cons t tuc  t idn manpower needs through 1990.. 

The ope ra t i ng  c o s t s  o f  t he  energy f a c i l i t i e s  w i l l  i nc rease  a t  an annual 
r a t e  of  2.0% reaching  a  peak of $4.3 m i l l i o n  i n  1990. The s e c t o r s  t h a t  have 
t h e  g r e a t e s t  ope ra t i ng  expense i nc lude  underground coa l  mining, c o a l  t ranspor -  
t a t i o n ,  o i l  r e f i n e r i e s ,  o i l  tank t r u c k s ,  gas  d i s t r i b u t i o n ,  and e l e c t r i c a l  
d i s t r i b u t i o n  f a c i l i t i e s .  These s e c t o r s  correspond t o  63% of  t h e  t o t a l  annual 
o p e r a t i n g  c o s t s  a t t r i b u t a b l e  t o  t he : ene rgy  f a c i l i t i e s .  

Manpower requirements  increase i n  the ope ra t i ng  phase. from 1 .2  t o  1 .0  
m i l l i o n  person-years.  The grea tes t :  manpower demands a r e  concent ra ted  i n  t he  
s e c t o r s  where t h e  most s i g n i f i c a n t  ope ra t  ion  c o s t s  ate i d e n t i f i e d .  These 
s e c t o r s  correspond t o  75% o f  t he  annual manpower requirements  dur ing  t h e  yea r s  
1976-1990. 

Since t h e  Midwest i s ' h e a v i l y  i n d u s t r i a l i z e d ,  t h e  manpower and resource  
requi rements  w i l l  n o t  negat  i .vely a , f f e c t  t h e  e x i c t i n g  indris t t i .es  b u t  ins tiead 
may have s i g n i f i c a n t  i n d i r e c t  impacts .  The increased  demand f o r  equipment, 
goods, and s e r v i c e s  throughout t h e  s t a t e s  from both  development i n s i d e  and 
o u t s i d e  t h e  r eg ion  may slow t h e  subsidence of bus inesses  from t h i s  r eg ion .  
Any problematic  e f f e c t s  of  t h e  subsequent impacts can be mi t iga ted  through 
i n t e r s t a t e  coopera t ion  and offecti.~; r e g i o n a l  planning.  

4 . 1 . 3  Inland and Coastal  Water Resources 

~ n t e r r ' e ~ i o n a l  w a t e r - u s e  c o n f l i c t s  have  l e d  t o  c o u r t  d e c r e e s  and 
i n t e r s t a t e  compacts regard ing  the  use o f  water  from the  South P l a t t e  and North 
P l a t t e  R i v e r s .  The Sou th  P l a t t e  Compact s i g n e d  i n  1923  by Nebraska  and 
Colorado p rov ides '  f o r  minimum flow from Colorado t o  Nebraska, and a  1945 
Supreme Court decree  apport ioned . w i t e r  from the  North P l a t t e  River ,  l i m i t i n g  
d i v e r s i o n s  by Colorado and Wyoming ' u s e r s  and a l l o c a t i n g  n a t u r a l  flow. These 
agreements may become i s s u e s  i n  neighboring reg ions  bu t  a r e  u n l i k e l y  t o  a f f e c t  
s i t i n g  i n  Region V I I .  



4.2 REGIONAL ISSUES 
<\ 

The issues described be'low are summarized, in Table 4.2 .. 

4.2.1 Local Air Quality, Visibility 

All of the states in Region VII are likely to experience, regulatory 
impediments on coal growth during implementation of the Mid-Mid Scenario (Fig. 
4.1). Iowa has almost two-thirds of i'ts proposed coal growth located in 
nonattainment areas in the southeastern and southwestern portions of the 
state. Kansas has a single area in the northwestern portion of the state 
around the Pottawatomie Indian Reservation where most of the state's proposed 
coal growth is sited to occur. Offsets or improved control technology in this 
area are not expected to significantly mitigate air quality problems. Other 
high impact areas for coal development in Region VII are the St. ~ouis' aiki 
and portions of southeastern Nebraska. 

I . . 

:c,::,3i* - 
2,; :<,; z;: Fd -.,:,.,.2 PROJECTED NONAlTAINMENT (TSP) 

PROJECTED N0NAlTAIt)lMENT (SO2) 

Fig. 4.1. Region VII Areas with Potential Air Quality Constraints 



Table 4 .2 .  Environmental Impacts of t h e  :ED- Trendlong Mid-Mid Scenario a t  t h e  Regional Level - Region V I I ~  

, -. . .. Water Land Health and Sa fe ty  
. . 

A i r  Lanci Sol id  Occupational Publ ic  
Energy Source . Q ~ a l i t y  ~ u a l i t ~ / ~ v a i l a b i l i t ~ ~  Ecology Use Waste Safe ty  Health 

U t i l i t y :  Regional ws te r  qual- 
i t y / a v a i l a . 3 i l i t y  im- 
pac ts  were n o t  iden- 
t i f  ied with c z r t a i n ~ y  
f o r  t he  r eg ions .  
However, because of 
upstream consumption 
and p o l l u t a n t  loading 
from a l l  f a t u r e  eco- 
nomi,: a c t i v i t i e s ,  t h e  
impact on downstream 
bas in s  cou1.d become 
an i s s u e ,  hased on 
b e s t  basin-manage- 
ment prac t i . ces .  

a 
C r i t e r i a  f o r  ranking impac.ts found i n  T a t l e  1 .2 . .  Blank e n t r i e s  i n d i c a t e  e i t h e r  10 impact o r  impact no t  
addressed .  Refer t o  the .  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  no t  ~ r o v t d e d  f o r  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 he  aggregated a n a l y s i s .  

b lnc ludes  ground water .  



Utility oil development may be restricted in industrialized areas 
including St. Louis, Lincoln, Omaha, and Kansas City. Fuel purchasing 
policies will aid ,in mitigating air quality problems in these areas, but 
nonattainment/offse't issues must be satisfied. 

Industrial development in Region VII, as projected by the Mid-Mid 
scenario, will be greatly influenced by regulatory constraints in nonattain- 
ment areas. All of Missouri's new majo'r industrial sources are projected for 
nonattainment areas. 

Seventy-three'percent of Iowa's, and 84% of. Nebraska's proposed 
industrial sources are located in areas with poor or marginal quality. Most 
of Phese sites will require satisfaction of nonattainment' provisions and 
offsets. 

The utility activities analyzed for water-related impacts were the 
coal, gas, oil, combined cycle (assuming coal type), and nuclear technologies. 
Of these categories, nearly 30% of the projected increase in generating 
capacity to 1990 was identified as having a potential impact on water quality 
or availability (assuming that effluent treatment beyond statutory point 
source requirements is implemented and/or that the 7 day-10 year low flow is 
maintained). This represents 10% of the total.utility activity projected by 
1990 for Region VII. 

Projected increases having large water demands may be restricted in 
areas where seasonal low flows and agricultural water consumption create water 
use conflicts. In these areas, energy activities must compete with agri- 
cultural uses for water. Impact mit:igation may require construction of 
reservoirs for water storage and for flow augmentation to maintain adequate 
dilution ratios. 
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4.2.3 Sol id  Waste 

Disposal  of a l l  k inds  of s o l i d  waste has  become an important i s sue  
i n  a l l  p a r t s  of  t he  coun t ry .  H i s t o r i c ~ a l l y ,  s o l i d  waste d i s p o s a l  has  no t  been 
a  c o n s t r a i n t  t o  new deve lopn len t ;  however ,  i n e x p e n s i v e  dumping a t  nea'rby 
l o c a t i o n s  i s  no longer  p o s s i b l e  i n  many a r e a s .  

A l l  r eg ions  f a c e  t h e  cha l lenge  ;of  d i spos ing  o f  ash ,  s ludge ,  and o t h e r  
was tes  i n  an environment a l l y  acceptab le  manner. A1  though Region V I I  does no t  
gene ra t e  a s  l a r g e  a  q u a n t i t y  of ash  and s ludge a s  some o t h e r  r eg ions ,  l o c a l  
problems s t i l l  e x i s t .  

I n d u s t r i a l  d i s p o s a l  r e q u i r e s  a  l a r g e  number of small  s i t e s ,  compared t o  
u t i l i t i e s ,  which r e q u i r e  fewer bu t  l a r g e r  s i t e s .  Some i n d u s t r i e s  have t h e i r  
nwn d i s p o s a l  s i t e s  and o t h e r s  use  municipal  f a c i l i t i e s .  Although t h e  amount 
of s o l i d  waste i s  much l e s s  than i n  Region V and t he  auount of open space near  
urban a r e a s  i s  much g r e a t e r ,  i n s t i t u t i o n a l  c o n s t r a i n t s  can s t i l l  make s i t i n g  a 
d i s p o s a l  f a c i l i t y  d i f f i c u l t .  

I n d u s t r i a l  a sh  and s ludge d i s d o s a l  problems a r e  p a r t  of t h e  genera l  
s o l i d  waste d i s p o s a l  problem, e s p e c i a l l y  i n  t h e  urban a r e a s .  For t h e  na t ion  
a s  a wkiole, t h e  q u a n t i t y  o f  municipal  , s o l i d  waste is  expected t o  i nc rease  30% 
from 1977 t o  1990; however, the  150 l a r g e s t  me t ropo l i t an  a r ea s  w i l l  account 
f0.r two-thirds of  t h e  i hc reask .  l 

Although t h e  q u a n t i t y  of a sh  and s ludge from a  u t i l i t y  i s  g r e a t e r ,  
d i s p o s a l  i s  o f t e n  e a s i e r  than i t  i s  f o r  an i n d u s t r y .  U t i l i t i e s  have more 
on - s i t e  land a v a i l a b l e  f o r  d i s p o s a l .  Some e x i s t i n g  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  wastes  o f f - s i t e ,  but t h e  d i s t a n c e  should no t  be  p r o h i b i t i v e .  New 
p l a n t s  should be  a b l e  t o  p lan  f o r  on - s i t e  d i s p o s a l  f o r  t h e  l i f e t i m e  p f  t h e  
p l a n t .  

Region V I I  i s  no t  a  h igh ly  urbanized o r  i n d u s t r i a l i z e d  a r e a .  Indus- 
t r i a l  c o a l  use i n  1975 was l e s s  than 3 m i l l i o n  t ons ,  and land requirements  
f o r  d i s p o s a l  amounted t o  on ly  5  a c r e s ;  Even with t h e  185% inc rease  pro jec ted  
by t h e  s c e n a r i o ,  i n d u s t r i a l  coa l  use i s  low r e s u l t i n g  i n  t h e  product ion of 
r e l a t i v e l y  small  amounts o f  ash and f l u e  gas  d e s u l f u r i z a t i o n  (FGD) was tes .  

> ,  

..+, , I n s t a l l e d  coa l - f i r ed  u t i l i t y  c a p a c i t y ,  11,597 MW i n  L9?5, i s  pro jec ted  
t o  i n c r e a s e  t o  17,257 MW by 1990. Appl ica t ion  of  FGD systems w i l l  inc'rease 
t h e  amount of s o l i d  waste genera ted .  

The Resource Conservat ion and Recovery Act (RCRA) w i l l  r e g u l a t e  s o l i d  
waste 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  hazardous 
was t e s ,  the '  ~ c t  w i l l  have a  profound e f f e c t  on a l l  waste d i s p o s a l .  Cur ren t ly ,  
ash  and s ludge have -a i t s p e c i a l  waste" s t a t u s .  The Act provides  f o r  an inven- 
t o r y  and upgrading of  e x i s t i n g  l a n d f i l l s .  A t  many waste d i s p o s a l  f a c i l i t i e s ,  
upgrading 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  would r e s u l t  i n ,  a t  l e a s t ,  a  
temporary shor tage  of  l a n d f i l l s  i n  t h e  r eg ion .  

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  of  
both. s t a t e  and f e d e r a l  governments t o  .implement i t .  The Environmental Protec- 
t i o n  Agency's s o l i d  waste program has been small  w5th no r egu la to ry  respon- 



sibilities,-and many states have limited solid waste management programs. 
When the 1970 Clear Air Act and the 1972 Water Pollution Control Act were 
enacted, there already existed e~tensiv~e pollution control programs operated 
on a state and regional basis by both EPA and well-staffed state agencies.2 
The implementation of this ambitious new regulatory program will be an impor- 
tant issue in the region. 

. . ,  . . . .  . . . : . ,  5 :  . : 

4.2.4 Ecology/Land Use . , 

Relatively small acreages (rarely over 500 acres in any one area) may 
be disturbed by projected energy developAent in Region VII, mostly in counties 
near the urban centers. The preemption of croplands for new power facilities 
is likely, but the total production of the area is not likely to be grossly 
diminished by these activities. I S  

The coal resources in the region are not projected to be greatly 
exploited except in Missouri. Agriculture is the major land use in areas with 
projected mining activities, and the croplands are primarily devoted to wheat, 
corn, soybeans, sorghums, and hay crops.; Office of Surface Mining regulations 
require that prime agricultural lands be returned to their original crop 
productivity.3 The cost of reclamation in Region VII may be high if such 
lands are mined. 

2 

Continuing high sulfur dioxide lyvels near urban areas are of concern 
in the region, since many of the major crops are sensitive to SO2-induced 
damage, which can cause decreases in productivity and yield (Fig. 4.2). The 
sensitivity of the natural prairie-grassland vegetation to SO2 is not yet 
known. 

I 
> 25% O F  AKEA COVERED BY VEGETATION 
SENSITIVE TO PROJECTED SO2 LEVELS 

i 

:y;c,-: . , &.. c,,? F'J AREAS AFFECTED RY COAL MINING 
2,-- .%. 

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



4 . 2 . 5  Socioeconomic Impacts  

Region V I I  i s  p r o j e c t e d  t o  r e c e i v e  more t h a n  25,000 MW o.f new energy 
g e n e r a t i n g  f a c i l i t i e s .  S i n c e  t h e s e  f o u r  s t a t e s  c o n t a i n  p r i m a r i l y  low and 
e x t r a - l o w  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  ( s e e  Sec t  i o n  21, t h e r e  is  a h igh  
p o t e n t i a l  f o r  a d v e r s e  socioeconomic . i m p a c t s  from t h e  c o n s t r u c t i o n  of new, 
l a r g e - s c a l e  energy  f a c i l i t i e s .    ow ever, t h e  p r e s e n t  s i t i n g  p a t t e r n  r e s t r i c t s  
t h e  s e v e r e  impacts  t o  t h r e e  c o u n t i e s  i n  Nebraska,  t h r e e  i n  Kansas,  and one i n  
M i s s o u r i  ( F i g .  4 . 3 ) .  The i d e n t  i f  i ca t . ion  'of t h e s e  socioeconomic impact sub- 
r e g i o n s  i s  based on t h e  o p e r a t i o n  date'; and t h e  s i z e  and t y p e  o f  f a c i l i t i e s  t o  
be  s i t e d  w i t h i n  t h e s e  p a r t i c u l a r l y  s u s c e p t i b l e  a r e a s .  

Bes ides  t h e  s e v e n  c o u n t i e s  a s s e s s e d  t o  r e c e i v e  s e v e r e  socioeconomic 
i m p a c t ,  t h e r e  a r e  1 8  o t h e r  c o u n t i e s  i n  t h i s  r e g i o n  t h a t  a r e  e x p e c t e d  t o  
e x p e r i e n c e  new growth a s  a r e s u l t  of  . energy a c t i v i t i e s  . . However, t h e  growth 
i n  t h e s e  a r e a s  is not  expprtpd t o  exoccd 10P6 of Llle base l ine  pnpll!.ation. 
Thcse  s u b i e g i u n s  w i l l  i n c u r  some n e g a t i v e  impacts  from t h e  development,  b u t  
t h e s e  c o u l d  be e a s i l y  m i t i g a t e d  w i t h  p r o p e r  p lann ing .  

F ig .  4 . 3 .  Ayeas i n  ~ e ~ i o n  V I I  P o t e n t i a l l y  S u b j e c t  
t o  Advcrse Socioecul~omic Impacts  



Since, the existing workforces and rural infrastructures within the 
seven affected counties are not sufficient' to satisfy the demands of the 
energy development(s), an in-migrant labor force in excess of 12,000 basic 
workers could be required. These workers would cause a temporary population 
increase of more than 26,000 people during the period 1975-1990. Howeve.r, 
only approximately 2,500 are projected to remain during the long-term opera- 
tion phase of the developments. Because of the divergent social and economic 
characteristics of the indigenous and in-migrant populations, the socio- 
cultural problems encountered are expected t~ be ~ e v e r e . ~ , ~  

4.2.6 Health and Safetv 

Region VII is not as intensively developed in terms of energy-related 
activity as other more densely populated regions. As a result, the impact of 
health risks associated with the energy cycle, from extraction to end use, on 
occupational and public populations in the region is less significant than in 
other highly industrialized regions. The highest risk energy-related occupa- 
tion is deep coal mining. Of the small to moderate amounts of coal mined in 
Iowa, Kansas, and Missouri, 90% is extracted by surface mining techniques. 
The number of accidental deaths and injuries and deaths and cases of chronic 
respiratory disease from coal mining are projected to be minimal in Region VII 
because of relatively low levels of extraction and the use of lower risk 
surface mining techniques (Fig. 4.4-4.5). Despite these minimal impacts, coal 
extraction will be the primary sourck of energy-related ocupational health 
impacts in Region VII during the scenario time frame. Other energy cycle 
activities, such as oil product ion and refining, natural gas product ion, and 

Fig. 4.4. Range of Potential 
Accidental Deaths in 
Region VTI Coal Mines 
Due to Imple~entation 
of the Mid-Mid Scenario 

0 CHRONIC RESPIRATORY 
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Fig. 4.5. :Range of Potential Deaths 
and Cases of Chronic Respi- 
ratory Disease (CRD) in Re- 
gion VII Due to Coal Mi.ni.ng 
Occupational Exposure Under 
the Mid-Mid Scenario 



electricity generation (fossil and.:nuclear fueled), ar.e of insufficient 
magnitude to result in substantial occupati~nal health impacts (Fig. 4.6). 

In Region VII, public, health &pacts of sulfates released from fossil 
. fuel use under the Mid-Mid Scenario are projected to decline .by 14% to- 20% 
(Fig. 4.7). The decline is primarily due to 'Clean Air Act requirements for 
sulfur emission control and a doubling in the amount of nuclear electricity 
generation in that region. Impacts th'at do occur'are likely to be greatest at 
the eastern edge of the region -- in; Missouri -- because of both interstate 
transfer of sulfates and the projected amount of fossil, fuel use in Missouri. 

0 O? 
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Fig. 4.6. ,Relative Contributions of ~ajor Energy Activi 

lated Occupational Deaths in Region VII under 
ties 
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to Energy- Re- 
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SULFUR EMISSION CONTROL: U NONE 85% 90% 

Fig. 4.7. Estimated Range in Deaths in Region VII from SO4 
Exposure Due to Utility and Industrial Fossil 
Fuel Use Under the Mid-Mid Scenario 



5 IOWA 

The scena r io  p r o j e c t s  an a d d i t i o n a l .  2,250 MW of e l e c t r i c a l  genera t ing  
capac i ty  i n  Iowa by 1985 and 4,770 MW by 1990  able 5.1) .  There i s  a  r e l a -  . . 

' t i v e l y  small  amount of  c o a l  e x t r a c t i o n  i n  t h e  s t a t e :  product ion i s  pro jec ted  
t o ' d e c r e a s e  from 620,000 tons  per  year  i n  1975 t o  580,000 tons  per  year  i n  
1985 and 560,000 tons  per  year i n  1990. More than h a l f  of t h i s  c o a l  w i l l  be 
mined u n d e r g r o u n d .  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-1 ( ~ ~ ~ e . n d i x ) .  

2 , '  2 . i. : 3 , , '  

Table 5.1.  Pro jec ted  Inc reases  i n  E l e c t r i c a l  ~ e n e r a t i n g  
Capacity (MW) - Iowa Mid-Mid Scenarioa 

. . . ': . . >  . 

. ' 

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

aBase 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" . 



5.1 AIR QUALITY/VISIBILITY IMPACTS 

1990 TSP levels are expected to be lower than 1975 levels, 
assuming attainment of existing sources due to the en- 
forcement of SIPS and improved control technologies (Fig. 
5.1). 

I 

, Continued TSP and SO2 NAAQS violat ions are projected for 
several areas in Iowa where scenario-determined industrial 
and utility increases are ,proposed (Fig. 5.1) ., 

Over 65% of the projected utility coal growth, nearly 25% 
of the utility oil growth, and almost 75% of the industrial 
growth projected for Iowa is sited in nonattainment areas. 

$., 
- *, 

Fig. 5.1. Iowa - ~otc*tial Air Quality 1wpacL.Areas 



Over 50%'of  t he  s t a t e ' s  e l e c t r i c a l  power came from c o a l  burning p l a n t s  
i n  1975; most of t h e  c'oal burned i n  Iowa comes from Montana and Wyoming wi th  
smal le r  amounts from the   idwe west.^ 1o"a c o n t a i n s  ' no  PSD Class  I pro tec ted  

, . 
a r e a s .  

5 . 1 . 2 .  Background I s sues  

Iowa has  e i g h t  coun t i e s  i n  nonattainment f o r  SO2 and s i x  f o r  
TSP. These a r e a s  a r e  no t , concen t r a t ed  i n  any p a r t  of t h e  
s t a t e .  

P a r t i c u l a t e  v i o l a t i o n s  a r e  spread throughout t h e  s t a t e  wi th  h igh  
TSP read ings  i n  t he  v i c i n i t i e s  'of Des Moines, Davenport, Water- 
l oo ,  and ' ~ u b u ~ u e .  Coal burning.  p l a c e s  a  s i g n i f i c a n t  burden on 
the  p a r t i c u l a t e  loading i n  t h e s e  a r e a s .  

Since v i o l a t i o n s  a r e  no t  extreme, c a r e f u l  s i t i n g  of new sources  
could prevent  s i g n i f i c a n t  a d d i t i o n a l  impacts and t h e  continua- 
t i o n  of noncompliance. 

The h igh  s u l f u r  conten t  of Iowa coa l  may l ead  t o  problems i n  
m e e t h g  NSPS without  emission cont ro ls . ;  new p l a n t s  i n  t h e  s t a t e  
a r e  l i k e l y  t o  depend on wester4 coa l  and scrubbers .  

5  :1.3 Scenario-Induced Changes , 

@ TSP l e v e l s  a r e  pro jec ted  t o  i nc rease  i n  va r ious  l o c a t i o n s  
throughout Iowa between 1975 and 1985, b u t : s u b s t a n t i a l  re-  
duc t ions  a r e  expected between 1985 and 1990 assuming success- 
f u l  enforcement of t h e  SIP and ! improved c o n t r o l  ' e f f i c i e n c i e s .  

Continued TSP v i o l a t i o n s  a r e  f o r  po r t i ons  of ' t h e  North 
Cen t r a l ,  Nor theas t ,  ~ o u t h c e n t r a l  , S o u t h d n ~ t  , and Omaha-Counc<.l 
B lu f f s  I n t e r - s t a t e  AQCRs.  vio violations a r e  pro jec ted  f o r  t h e  
Burlington-Keokuk ~ n t e r - s t a t e  AQCR. S ix ty- f ive  percent  of t h e  
pro jec ted  1990 coa l - f i r ed  u t i l i t y  gene ra t i ng  capac i ty  i nc reases  
a r e  s i t e d  i n  TSP nonat ta inment ia reas .  Most of t he se  coa l - f i r ed  
i nc reases  a r e  pro jec ted  i n  the 'Met ropol i tan  Omaha-Council B lu f f s  
I n t e r - s t a t e  AQCR; o i l  f i r e d  i nc reases  a r e  p ro j ec t ed  i n  t he  North- 
e a s t  -and Southcent ra l  1 n t e r - s t a t e  AQCRs. 

e Nearly 314 of t h e  i n d u s t r i a l  growth i s  pro jec ted  f o r  nona t ta in-  
Gent a r e a s ;  o f f s e t s  and s t r i n g & n t  emission c o n t r o l s  w i l l  l i k e l y  
be r equ i r ed .  
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5.2 WATER QUALITY/AVAILABILITY ISSUES 

An inc rease  i n  nuc l ea r  u t i l i t y  a c t i v i t y  i n  t he  upper Skunk 
River Basin may r e q u i r e  r e s e r v o i r  s t o r age  t o  supplement t he  
n a t u r a l  flow dur ing  low flow per iods  ( F i g .  '5.2).  

No water  q u a l i t y  problems r e l a t e d  t o  t he  s cena r io  a r e  ex- 
. ,petted. 

5 .2 .1  Desc r ip t i on  

Genera l ly ,  Iowa water  q u a l i t y ;  is a f f e c t e d  most s eve re ly  by non-point 
source  runof f  from a g r i c u l t u r a l  a c t i ~ i t i e s . ~  Seasonal low flows and high 
sediment loads during high flow per iods  ~ h a r a r t e r i ~ a a  moct of  the s t a t e ' s  
s t reams.  Inc reases  i n  energy re1,ated a c t i v i t y  w i l l  be r e l a t i v e l y  smal l ,  and 
t h c  a d d i t i o n a l  l o a d i n g s  from e n e r g y  a c t i v i t y  w i l l  n o t  be  c o n s t r a i n t s  on 
development because of a l r eady  high loads con t r ibu t ed  by non-point suurces ,  

5 .2 .2  Background I s sues  

In  a d d i t i o n  t o  non-point source  p o l l u t i o n ,  Iowa streams 
f r equen t ly  e x h i b i t  v i o l a t i o n s  of water q u a l i t y  c r i t e r i a  
as a  r e s u l t  of apparen t ly  n a t u r a l  wea'thering. V io l a t  ions 
of barium, l ead ,  z inc ,  and copper c r i t e r i a  apparen t ly  
r e s u l t  from n a t u r a l  background. 

Inc reas ing  temperatures  i n  t he  Iowa River a r e  of .concern 
because of s e v e r a l  i n d u s t r i a l  cool ing  water  d i scharges  t o  
the r i v e r .  . . 

0 WAPSlPlNlCON BASIN El MISSISSIPPI BASIN EEl MISSOURI BASIN 

.m RIG SlnllX RASlN Ll UPPER IOWA OAflN 0 ODE MOINES BASIN 

0 LITTLE SIOUX BASIN ESg9 MAOUOKETA BASIN U CHARITON BASIN 

FLOYD BASIN mm TURKEY BASIN SKUNK BASIN 

El NISHNABOTNA BASIN [3 IOWA BASIN 

Fig .  5.2.  Iowa River   asi ins 



a No s i g n i f i c a n t  scenario-induced changes were i d e n t i f i e d  i n  t h e  - 

a n a l y s i s ,  a l though a need f o r  flow augmentation was c i t e d  f o r  
t he  Skunk River bas in .  

Iowa should not  have any s e r i o u s  problems d ispos ing  of t he  . ' 
' r e l a t i v e l y  small  amounts of i n d u s t r i a l  was te .  

. 3 

e Sol id  waste d i s p o s a l  problems should no t  c o n s t r a i n  utility 
development; however, d i s p o s a l  c o s t s  w i l l  i nc rease .  

5 .3 .1  Background I s sues  

e I n d u s t r i a l  coa l  use was only 520,000 tons  i n  1975 (compared. 
t o  17 m i l l i o n  tons  f o r  Ohio),  and . land requirements  fo r  
d i s p o s a l  were l e s s  than one a c r e .  

e S u i t a b l e  l a n d f i l l  s i t e s  a r e  d i f f i c u l t  t o  f ind  i n  some of 
. the l o e s s  h i l l  a r ea s  of t h e  w,estern p a r t  of t he  s t a t e .  

5.3.2 Scenario-Induced Changes 

I n d u s t r i a l  c o a l  use i s  pro jec ted  t o  t r i p l e  by 1990; however, 
s o l i d  waste gene ra t i on  i s  es t imated  a t  l e s s  than 200,000 , 

tons per year  and land use requi red  f o r  d i s p o s a l  i s  es-  
t imated a t  l e s s  than 4 a c r e s  per  year  ( F i g s .  5.3-5.4). . 

. . 

Fig .  5.3.  Iowa - Solid Waste Genera- F ig .  5 .4 .  Iowa - ~ o t a l  Area Used 
t i o n  from I n d u s t r i a l  Coal f o r  I n d u s t r i a l  Ash 
Use Disposal 



I n d i c a t o r s  do n o t  show any a r e a s  where d i sposa l  i s  l i k e l y  
t o  be a  s e r i o u s  problem. 

I n s t a l l e d  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  pro jec ted  t o  i nc rease  
by 75%, bu t  no waste d i s p o s a l  problems a r e  foreseen .  Tota l  
l i f e t i m e  a r e a  requirements  f o r  sol-id waste dispos.al  a r e  pro- 

, . 2.. . 
j e c t ed  t o  be 1,300 a c r e s .  . . 

5.4  ECOLOGICAL AND LAND USE IMPACTS 

Su-lfur d iox ide  concen t r a t i ons  i n  t h e  Mason C i ty  and Cl in ton  
a r ea s  of Iowa a r e  pro jec ted  t o  i nc rease  s t e a d i l y  through 
1990; 1975 l e v e l s  a r e  a l r eady  h i g h  enough t o  cauee damage t u  
exposed soybean, hay,  and g r a i n  c rops  i n  t he se  a r e a s .  Crop 
dauage cuuld become a major i s s u e  i n  Iowa, where over 75% u1  
the  land a r e a  i s  i n  cropland.  Generating capac i ty  i nc reases  
a r e  r e l a t i v e l y  sma l l ,  and s u r f a c e  mining i s  pro jec ted  t o  
disLurb 1800 a c r e s  i n  t he  s t a t e  from 1375 t o  1990. 

5 .5  SOCIOECONOMIC IMPACTS 

No adverse socioeconomic impacts a r e  expected i n  Iowa s i n c e  
the scenario-def ined energy developments a r e  s i t e d  i n  coun- 
t i e s  a b l e  t o  absorb t he  popula t ion  growth and publ ic  s e r v i c e  
demands l i k e l y  t o  r e s u l t  from t h e s e  developments. 

5.6 HEALTH AND SAFETY IMPACTS 

~ l e c t r i c i t ~  gene ra t i on  - a low r i s k  a c t i v i t y  - w i l l  be t h e  
primary source  of energy-relared occupat ional  h e a l t h  impacts 
i n  Iowa. Only small  amounts of f u e l  e x t r a c t i o n  o r  r e f i n i n g  
a r e  p ro j ec t ed  t o  .occur i n  Iowa. Despi te  a  6.5% inc rease  i n  
e l e c t r i c i t y  gene ra t i on ,  occupat iona l  h e a l t h  impact's of energy 
r e l a t e d  a c t i v i t i e s  i n  Iowa w i l l  be n e g l i g i b l e .  

, Su l fu r  emissions . . from f o s s i l  f u e l  use w i l l  no t  have a  s i g n i -  
f i c a n t  impact on exposed popula t ions  i n  Iowa beca.1.1se' o f  d i s -  
persed l o c a t i o n  of  sources  and implementation of s u l f u r  
c o n t r o l s .  . . 



The s c e n a r i o  pro je ' c t s  an addi t i .ona1 3,609 MW of e l e c t r i c a l  genera t ing  
c a p a c i t y  i n  Kansas by 1985, and 5,224 MW by 1990  able 6 . 1 ) .  A r e l a t i v e l y  
small  amount of c o a l  i s  mined. i n .  Kansas : product ion i s  p ro j ec t ed  t o  incre'ase 
from 480,000 tons  per  year  i n  1975 t o  ,520,000 tons  per  year i n  1985 and 1990. 
A l l  of  t h i s  c o a l  i s  surface-mined. The impacts d i scussed  i n  t h e  fol lowing 
s e c t  ions  a r e  .summarized i n  Table A-'2. 

Table 6 .1 .  Pro jec ted  Inc reases  i n  E l e c t r i c a l  Generating 
Capacity (MW) - Kansas Mid-Mid Scenarioa 

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

1975-1985 2858 132 -531 ' 1150 0 0 3609 

1975-1990 4038 604 -568 1150 0 0 5224 
- - 

aBase yea r :  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 - cyc l e  , and "other".  
.. . 



'6.1 AIR QUALITY/VISIBILITY IMPACTS 

e 85% of the proposed 1990 utility coal growth oc-curs in one 
county in the northeastern portion of the state. This area 
is.projected to be in violation of short-term SO2 National 

. ~mbient Air Quality standards in 1.985 and. 1990 (Fig. 6.1) 

e Nearly 40% of the scenario-sited utility oil increases are 
in areas projected to exceed SO2 standards in 1985; these 
areas are expected to be in compliance 'by 1990. 

Fig. 6.1. Kansas -.Potential Air Quality Impact Areas 



6.1.1 Description 

Though coa l  use i s  increasing i n  Kansas, almost two-thirds of t h e  
s t a t e ' s  e l e c t r i c a l  power was generated i n  gas-fired p lants  . i n  1975. Repre- 
s e n t a t i v e s  from s t a t e  o f f i c e s  f e e l  t h a t  t h e  s t a t e ' s  important fu tu re  energy 
sources  a r e  Kansas and Wyoming coals  .8 

Sulfur  dioxide emissions do not  present  s i g n i f i c a n t  a i r  q u a l i t y  prob- 
lems i n  Kansas. Primary p a r t i c u l a t e  v i o l a t i o n s  occur i n  two count ies .  

6.1.2 Background Issues  

A i r  q u a l i t y  i n  Kansas i s  most se r ious  i n  the  Kansas City/  
Topeka a r e a  where p a r t i c u l a t e  v i o l a t i o n s  occur. Most of 
the  s t a t e ' s  i n d u s t r i a l  a c t i v i t y  cen te r s  i n  t h i s  north- 
e a s t e r n  port ion of the  s t a t e .  

P a r t i c u l a t e  l e v e l s  i n  the  s t a t e  a r e  n a t u r a l l y  high; high 
winds and a lack of r a i n f a l l  con t r ibu te  t o  high level's 
of f u g i t i v e  dus t  i n  the  a i r .  

6.1.3 Scenario-Induced Changes 

a Sulfur  dioxide l eve l s  could r i s e  s i g n i f i c a n t l y  i n  north- 
eas te rn  Kansas i f  a l a rge  scenario-induced projected coal- 
f i r e d  p lant  i s  b u i l t .  Primary standards f o r  SO2 may be 
v io la ted  by 1985. This p lant  accounts f o r  over 85% of 
the  new coal  u t i l i t y  capaci ty  projected f o r  the  s t a t e .  

e Over 6'0% of the  s t a t e ' s  projected t o t a l  u t i l i t y  increases  
(coal. and o i l )  a r e  s i t e d  i n  nonattainment areas .  

Almost 40% of the  projected o i l  capaci ty  increases  a r e  s i t e d  
i n  SO2 nonattainment areas  i n  the  nor theas tern  p a r t  of the  
s t a t e .  T h i s  area  i s  expected t o  be i n  compliance by 1990. 

About 55% of the  projected i n d u s t r i a l  growth is  s i t e d  f o r  
areas  with poor a i r  qua l i ty .  
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6.2 WATER QUALITY/AVAILABILITY ISSUES 

Flow augmentation may be required because of projected 
increases  i n  u t i l i t y  a c t i v i t y  i n  the  Smoky H i l l  River 
bas in  i n  c e n t r a l  Kansas. Seasonal low flows provide 
i n s u f f i c i e n t  d i l u t i o n  capaci ty  f o r  energy e f f l u e n t s  
(Fig. 6.2) .  

0 NEOSHO BASlN REPUBLICAN BASIN 
ClMARROFl BASIN SMOKY HILL BASlN 

17 ARKANSAS BASIN KANSAS BASlN 
VERDIGRIS BASIN rn MISSOURI RIVER BASIN 

ISY SPRING BASIN MARAIS DES CYSNES BASIN 

Fig. 6.2. Kansas River Basins 

6.7.1 Descript ion 

Kansas water q u a l i t y  i s  determined by flow regime. Scenario-def ined 
energy increases occur i n  eas te rn  Kansas where the  impact of flow is l e s s  
severe.  

7 

I t I I "  

6.2.2 Background Issues  
, 

The impact of na tu ra l  minerals  and non-point source runoff 
is g rea te r  than t h a t  from point  sources i n  most of K a n s a ~ .  

Kansas has been h i s t o r i c a l l y  successful  i n  l imi t ing  point- 
soutce discharges.  More than 50% of Kansas municipal 
discharges were meeting 1983 requirements i n  1976. 

6.2.3 Scenario-Induced Changes 

Flow augmentation may be required i n  the  Smoky H i l l  Basin 
t o  meet energy needs. 



SOLID* WASTE IMPACTS 

Industrial coal use is 
projected to doubl.e, but 
no significant solid , 

waste problems are fore- 
seen. Indicators show 
only three counties that 
may experience problems 
(Fig. 6.3). 

Solid waste disposal 
problems should not 
constrain utility 
development. 

I I 

INDEX 

I. Significanl increase in land rewirements lor waste 
disposal along wilh high population density 

2. Signilicant traclim of municipal wastes due lo coal 

3. Significant increase in industrial waste due lo 
FGD sludges . 

4. Signilicant increase in TDS of municipal sewage 
due lo FGD sludges 

Fig. 6.3. Kansas Counties Potentially 
Subject to Solid Waste Impacts . 

6.3.1 Background Issues 

Ash disposal has not been an issue in the past because a 
majority of the facilities have used natural gas rather than 
coal. 

e Most facilities using natural gas are, or will be, converting 
to coal. 

e Older disposal sites in the metropolitan areas of Lawrence and 
Topeka are nearly filled; however, it appears that suitable 
alternative ash disposal sites 'are'available within one pile 
of the utility plants; 

In general, the small quau~i~ies of solid waste and thc rc- 
. latively large amount of open space in Kansas, even near 

metropolitan areas, make dispoial of.solid waste less of a 
problem than in more industrialized states. 



6.3 .2  Scenario-Induced Changes 
5 ' 

e I n d u s t r i a l  c o a l  use  i s  
pro jec ted  t o  double by 
1990, and r e s u l t i n g  s o l i d  4 
waste gene ra t i on  i s  pro- . a 

-z 
j e c t ed  t o  t r i p l e  because w >- 

\ 

of t h e  a p p l i c a t i o n  of FGD Y) 

systems ( F i g .  6 .4 ) .  3 
Ln 
0 - 

Land use requirements  f o r  J 
t; 

i n d u s t r i a l  d i s p o s a l  a r e  . s 2  
es t imated  a t  on ly  11 E 

1 
ac re s  per  year  i n  1990 S 
( F i g .  6 . 5 ) .  

1 

e On t h e ' b a s i s  of  c r i t e r i a  
r e l a t i n g  t o  land a v a i l -  
a b i l i t y  and adequacy of , 

sewer systems, t h r e e  
coun t i e s  may exper ience  
d i f f i c u l t y  i n  d i spos ing  
of i n d u s t r i a l  was te ;  
however, de t e rmina t ion  
of t h e  e x t e n t  of t h e  
solid-waste d i s p o s a l  
problem r e q u i r e s  a 
county-spec i f ic  o r  
case s tudy  a n a l y s i s .  

e Land requirements  f o r  
u ~ i l i ~ y  s o l i d  waste 
dicpoonl  arc p ro j cc t cd  
t o  be 130 a c r e s  per  ' 

year i n  1990 wi th  a  
t o t a l  l i f e t i m e  a r e a  
requirement of  n e a r l y  
4,000 a c r e s .  Nearly 
90% of t h i s  a r e a  i s  
loca ted  i n  two coun- 
t i e s  ; however, t h i s  
should not  p r e sen t  
a problem because Land 
has a l r e a d y  been com- 
mi t t ed  t o  t h i s  purpose. 

F i g .  6 . 4 .  Kansas - Solid Waste Genera- 
t i o n  from I n d u s t r i a l  Coal Use 

F ig .  6 .5 .  Kansas - ~ o t a 1 ' ~ r e a  'used f o r  
I n d u s t r i a l  Ash and Sludge 
Disposal 



6.4  ECOLOGICAL AND LAND USE IMPACTS 

e Increas ing  o r  cont inu ing  SO2 emissions'may a f f e c t  t he  wheat 
crop i n  t h r e e  a r ea s  i n  Kansas. Re l a t i ve ly  small  acreages a r e  

. . pro jec ted  t o  be d i s tu rbed  throughout the  e a s t e r n  h a l f  of t he  
s t a t e  f o r ' u t i l i t i e s  and su r f ace  mining. The p re se rva t ion  of 
endangered s p e c i e s  h a b i t a t s  may be  a  s i t e  s p e c i f i c  i s s u e  fo r  
p ro jec ted  energy development (F ig .  6 . 6 ) .  . . .. 

ENDANGERED SPECIES PRESENT IN COUNTY; 
POSSIBLE SITE-SPECI FIC CONSTRAINTS 

PROJECTED SO2 LEVELS MAY DAMAGE 
WHEAT CROPS ' 

Fig .  6 .6 .  P o t e n t i a l  S i t i n g  Cons t r a in t s  Due t o  Land Use 
o r  Ecologica l  I s sues  - Kansas 

6 .4 .1  Descr ip t ion  

Si'xty-one percent  of Kansas l a n d .  i s  covered wi th  c rops ,  and most of 
t h i s  land i s  planted i n  wheat. ~ a n s a s '  i s  t h e  major producer of wheat i n  t he  
r e g i o n  ( t w o - t h i r d s  o f  t h e  r e g i o n a l  a c r e a g e  o f  w h e a t )  and i n  t h e  n a t i o n .  
Sorghums, corn ,  and soybeans a r e  l o c a l l i  important  c r o p s . .  The western p a r t  of 
t he  s t a t e  i s  a r i d ,  with a  n a t u r a l  g rass land  cover p r imar i l y  used f o r  open 
range.  

6 .4 .2  Background I s sues  

Wheat, the,,:major crop i n  Kansas, i s  extremely s e n s i t i v e  t o  SO2. 

e The whooping crane (endangered) i s  known t o  occur i n  t he  s t a t e ,  
and some p a r t s  of t h e  s t a t e  con ta in  c r i t i c a l  h a b i t a t s  f o r  t h i s  
spec i e s .  



6 . 4 . 3  Scenario-Induced Changes 

e Emissions of  SO2 from t h e  pro jec ted  . s i t i n g  of a  l a r g e  amount 
of c o a l - f i r e d  c a p a c i t y  i n  t h e  no r theas t e rn  p a r t  of t h e  s t a t e  
m a y ' r e s u l t  i n  l o c a l  SO2 concen t r a t i ons  high enough t o . c a u s e  

' 

damage t o  wheat c rops  grown i n  t h a t  a r e a .  Levels of SO2 i n  
the  Kansas C i ty  a r e a  and on t h e  Colorado border  w i l l .  remain 
high enough through 1990, t o  a f f e c t  wheat c rops  i n  those a r e a s .  

e Surface mining i s  pro jec ted  t o  d i s t u r b  about 2000 a c r e s  i n  t h e  
sou theas t  corner  of t he  s t a t e  by 1990. Soybeans a r e  t h e  
major c rop  i n  t h a t  a r e a ,  a l though 20% of  t he  land remains i n  
n a t u r a l  g r a s s l and  cover .  Reclamation c o s t s  may be  h igh  i f  
croplands are d i s t u r b e d .  

/ 

e The whooping c rane  i s  known t o  be presen t  i n  two c o u n t i e s ,  i n  
the c e n t r a l  p a r t '  of t h e  s t a t e  where new f a c i l i t i e s ,  a r e  p ro j ec t ed ,  . 
and t h e  Neosho madtom, a  f i s h  on t h e  endangered spec i e s  l i s t ,  
i s  known t o  occur  i n  t he  su r f ace  mining a r e a .  



6.5  SOCIOECONOMIC IMPACTS 

seve re  socioeconomic impacts a r e  pro jec ted  f o r  t h r e e  scenar io-  
def ined  s i t e s  f o r  energy  development i n  Kansas (F ig .  6 .7 ) .  
The number of a v a i l a b l e  workers i n  t he se  coun t i e s  and those  
ad jacent  t o  them may not be s u f f i c i e n t  t o  f i l l  a l l  the  newly 
c r ea t ed  jobs . '  These a r ea s  may exper ience  shor tages  of l o c a l  
publ ic  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. 

  he t o t a l  cu r r en t  employment i n  Kansas i s  1.1 m i l l i o n  from a  popula t ion  
base of 2 .3  m i l l i o n ,  concent ra ted  i n  small  me t ropo l i t an  a r e a s  throughout t h e  
s t a t e ' s  82,OO.O square  mi l e s .  The s t a t e  d e n s i t y  of  28 people per  square  mi le  
r e p r e s e n t s  an average 6f t he  more n o r t h e a s t e r n  c o u n t i e s  and the  fa&- 
occupied c e n t r a l  and western coun t i e s .  

Kansas has  a  d i v e r s i f i e d  economy; 38 of t h e  ' 5 1  product ion s e c t o r s  
have bus inesses  w i th in  t h e  s t a t e  . The a g r i c u l t u r a l  s e c t o r  c o n t r i b u t e s  raw 
m a t e r i a l s  t o  t he  manufacturing s e c t o r  and suppor t s  t h e  growth of agr i -bus iness  
i n d u s t r i e s .  lo 

The energy and minera l  e x t r a c t i o n  i n d u s t r i e s  have become important 
employment and economic resources  f o r  t h e  s t a t e .  With t he  except ion  of two, 
each of  t he  105 Kansas coun t i e s  has  an a c t i v e  mineral  e x t r a c t i o n  indus t ry .  
T h i s  i n d u s t r y  i n c i u d e s ,  t h e  m i n e r a l  commodi t i e s  used by t h e  c o n s t r u c t i o n  
indus t ry  such a s  sand ,  g r a v e l ,  c l a y ,  s h a l e ,  s t o n e ,  and cement .I1 ' 

PRINCIPAL IMPACT COUNTY 

Fig .  6.7.  Kansas Counties P o t e n t i a l l y  Subject  t o  Socioeconomic Impact 



5 . 5 . 2  Backeround I s s u e s  

Local socioeconomic impacts a=e def ined  by the  demographic, 
economic, and s o c i a l  changes expected wi th  s i t i n g ,  cons t ruc-  
t i o n  and ope ra t i on  of energy gene ra t i ng  f a c i l i t i e s .  The 
interdependence among l abo r  supply,  l o c a l  pub l i c  c a p i t a l , :  
and t h e  a v a i l a b i l i t y  of 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  of socioeconomic 
impact . 

o C h a r a c t e r i s t i c  socioeconomic t r ends  a t t r i b u t a b l e  t o  energy ' 

developments i n c l u d e : 1 2 ~ 1 3  

- ~ o n s t r b c t i ~ n  of energy f a c i l i t i e s  c r e a t e s  an  almost in- . 

s tan taneous  demand f o r  emplbyees. ' 

- I f  ' the  l o c a l  l abo 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 a m i l i e s  c r e a t e  r ap id  
i n c r e a s e s  i n  Local popula t ions .  

- The t iming of energy f a c i l i t y  c o n s t r u c t i o n  and ope ra t i on  
and the  + a i l a b i l i t y  of  l o c a l  l abor  determine t h e  l e v e l s  
of popula t ion  inc rease  t h a t  may be r e a l i z e d  i n  a  g iven  
county. 

- The d i r e c t  demands of t h e  i n d u s t r y  and the  increased  in- 
comes paid t o  workers expand wholesale ,  r e t a i l ,  commer- 
c i a l ,  i n d u s ' t r i a l  ,' and s e r v i = e  employment and, concomitant- 
l y ,  popula t ion .  

- me l a r g e r  the  demographic d i f f e r e n c e s  between the  new 
and e x i s t i n g  popu la t i ons ,  t h e  more severe '  a r e  soc iocul -  
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 par- 
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 h e  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  f i g h t e r s ,  u t 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 dur ing  p l a n t  cons t ruc t ion .  

- Short  fa], 1s i n  publ ic  revenues and subsequent inadequacies  
i n  t he  p rov i s ion  of p u b l i c ,  services may have the undeoirable  
consequence of s t i m u l a t i n g  popula t ion  tu rnove r ,  thereby 
worsening socioeconomic impacts.  

. . 

- The provioion of  publ ic  services and f a c i l i t i e s  determines 
t h e  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 he  
new and e x i s t i n g  popula t ions  i n  t h e  county. 

- I f  t he  q u a l i t y  of  l i f e  dec reases  enough because of  t he se  
prob'lems, t he  product ive l abo r  force  may l e a v e ,  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  t h e  energy i n d u s t r y ,  l e s s  
p rov i s 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 u l u t i o n .  



e Increases in population of 10% or more during any given period 
are considered severe. Although the literature will ascribe a 
7-15% range of increase, the 10% figure used in this analysis 
is based on Gilmore's study, which indicates that such a change 
is sufficient to result in social p.roblems such as increased 
crime, divorce, out-migration, and labor turnover. 

The capacity for counties. to assimilate new emp1oymen.t and 
population growth is .a function of.base population size and 
density, manufacturing employment, and distance' to the' nearest 
trade center. 

As a..rough guide, counties with different assimilative capacity 
can absorb, without adverse population in-migration, the fol- 
lowing types of energy activities: , _ . '  . . 

- extra-low assimilative capacity: no commercial'scale 
energy facility or mine. 

- low assimilative capacity: small mining operations 

-. moderate'assimilative capacity: . single plants or mines 
of moderate size. 

- high assimilative capacity: single large-scale facilities 
or multiple facilities of smaller sizes. 

a The Kansas counties identified for future energy developments have 
either a low or extra-low assimilative capacity. 

a Kansas contains a 10 high assimilative capacity counties, 15 
moderate, 17 low and 63 extra-low. These correspond to 22% of 
the hi,gh assimilative capacity counties in the region, 23% of 
the moderate, 15% of the low and 34% of the ext.ra-low assimila- 
tive capacity counties. , 

6.5.3 ~c'enario-~nduced Changes 

Three counties in the northeast and central parts of the state are 
likely to experience adverse socioeconomic ' impacts as a result of 
projected energy 'development. ~iicoln, Linn, and Pottawatomie 
Counties are projected to absorb 5,200 new temporary workers, of 
tmich 540 are expected to be retained for employment in the opera- 
tions phase. This permanent work force corresponds to 1,020 new 
individuals or 4115 households  fig^. 6 -8-6.10). 



3 0  - MW 
3000 MW 

--- % NEW POPULATION 

150 - MW 
--- X NEW POPULATION 

IMPACT TOLERANCE 

- 

- 

-------- 
I 1 

Fig. 6.8. Potential In-Migration into Fig. 6.9 Potential In-Migration in- 
Lincoln Co., Kansas (~xtra- t o  Linn .Co., Kansas (Extra- 
Low Assimilative Capacity) LOW Assimilative Capacity) 

3000. MW 

.. . 

: 

2000 MW 

1000 MW 

Fig. 6.10. Potential In-Migration into Pottawatomie Co., 
Kansas (Extra-Low Assimilative Capacity) 

1978 1983 1988 1993 . . 



Linn and Pottawatomie Counties  could incur  23% and 32% 
inc reases  i n  t h e i r  b a s e l i n e  populat ion a s  a  r e s u l t  of 
t he  new f a c i l i t i e s .  The a b i l i t y  t o  absorb t he  new 
populat ion and the publ ic  and p r i v a t e  s e r v i c e  demands 
may be g r e a t e r  than pro jec ted  s i n c e  the  coun t i e s  a r e  
ad j acen t  t o  a  l a r g e  s tandard  me t ropo l i t an  s t a t i s t i c a l  
a r e a .  

0 Lincoln County i s  expected t o  be most s eve re ly  a f f e c t e d  
s i n c e  it could experience a  140% inc rease  i n  populat ion 
dur ing  t h e  cons t ruc t ion  phase of t he  proposed nuc l ea r  
development. However, s i n c e  manpower requirements  dur ing  
the  ope ra t i ons  phase a r e  d r a s t i c a l l y  sma l l e r ,  t h e  long- 
.term popula t ion  inc rease  should only be approximately 1%. 

e When the  average r eg iona l  pub 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 type coun 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  (540) may incur  a d d i t i o n a l  publ ic  c o s t s  i n  ex- 
c e s s  of $575,000 annual ly .  

e There i s  p re sen t ly  no s t a t e  i n f r a s t r u c t u r e  f o r  the  m i t i -  
g a t i o n  of these  impacts.  

Accord ing ' to  t h e  s cena r io ,  t h e  t h r e e  i d e n t i f i e d  coun t i e s  
w i l l  be t h e  cons t ruc t ion  s i t e s  f o r  87% of  t he  coa l  and 
100% of t h e  nuc lear  genera t ing  c a p a c i t y  i nc reases  pro- 
j ec t ed  f o r  Kansas by 1990. Thus, '79% of . t he  t o t a l  pro- 
j e c t ed  energy growth may cause adverse socioeconomic, 
impacts.  

6 . 6  HEALTH AND SAFETY IMPACTS 

e The low l e v e l s  of coa l  e x t r a c t i o n ,  o i l  product ion and r e f i n i n g ,  
and decreas ing  amounts of n a t u r a l  gas  product ion a r e  no t  l i k e l y  
t o  c r e a t e  a  s i g n i f i c a n t  number of occupat ional .  h e a l t h  impacts 
i n  Kansas. The low r i s k  n a t u r e  of  e l e c t r i c i t y  gene ra t i on  w i l l  
keep a l l  energy-related occupat iona l  h e a l t h  impacts n e g l i g i b l e  
i n  Kansas. ' 

o A s  a  r e s u l t  of s u l f u r  c o n t r o l s ,  publ ic  h e a l t h  impacts from s u l -  
f a t e s  r e s u l t i n g  from f o s s i l  f u e l  use w i l l  be minimal i n  Kansas 
d e s p i t e  a  70% inc rease  i n  f o s s i l  fueled e l e c t r i c i t y  gene ra t i on .  
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, . , 7 MISSOURI 

The scena r io  pro jec ted  an  a d d i t i o n a l  6216 MW of e l e c t r i c a l  genera t ing  
c a p a c i t y  i n  Missouri  by 1985 and 8474 MW by 1990  able 7 .1 ) .  Coal product ion 
( a l l  from su r f ace  mines) i s  p ro j ec t ed  t o  decrease  from 5.7 m i l l i o n  t ons lyea r  
i n  1975 t o  4 .4  m i l l i o n  t ons lyea r  i n  1985 and 4.2 m i l l i o n  t ons lyea r  i n  1990. 
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  Tab le  
A-3.  

Table ,7 .1 .  Pro jec ted  Increases  i n  E l e c t r i c a l  Generating Capacity 
(MW) - ~ i ' s s o u r i  Mid-Mid sc;narioa 

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

1975-1985 3723. 1277 -154 1150 220 0  6216 
. . 

1975-1990 4023 3230 -176 1150 247 0  84 74 
o- - .--- .- 

aBase year.: , 1975 

b.1ncludes convent ional  hydro and pumped s to rage .  
I 

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



7.1 A I R  QUALITY/VISIBLITY . 
' ! 

IMPACTS 

o Despi te  enforcement of 
t h e  SIP,  TSP l e v e l s  
could e m  i n  v i o l a -  
t i o n  of  primary s t an -  
dards  o r  even d e t e r i o r a t e  
with t h e  scenar  io-pro- 
jec ted  i n c r e a s e s .  These 
v i o l a t i o n s  may occur  i n  
t h e  S t .  Louis AQCR and 
i n  a  p o r t i o n  .of t h e  
nor thern  AQCR (F ig .  7 .1 ) .  

A l l  of - t h e  s t a t e ' s  
i n d u s t r i a l  growth i s  
pro jcc tod  f o r  non- 
a t ta inment  a r e a s .  

PROJECTED NONATTAINIENT ( T I P )  
e Projec ted  u t i l i t y  

increases i n  southern  , .  
' PROJECTED NONATVA~NMEN I p02 AND I St' ) 

. . . . . . . . - . . 
coun t i e s  could be sub- 
j e c t  t o  v i s i b l i t y  ; Fig .  7.1. Missouri  - P o t e n t i a l  A i r  
p r o t e c t i o n  s t a t u t e s .  Qua1 i t y  Impact Areas 

7.1.1 Descr ip t ion  

Ninety percent  o f  t he  s tat3e1s e l e c t r i c a l  ou tput  is  generated from 
c o a l .  Most of Mis sou r i ' s  c o a l  i s  ' u s e d  for mine-mouth steam e l e c t r i c  power 
gelleration; che i;est of: t h e  c o a l  burned i n  t h e  s t a t e  i s  imported from t h e  
Midwest , Wyoming, and Oklahoma . l 4  

' 

Missouri has  two c o u n t i e s  t h a t  have no t  achieved primary s u l f u r  d iox ide  
s t anda rds  and seven c o u n t i e s  t h a t  have a t  l e a s t  p a r t i a l  nonattainment designa- 
t i o n s  f o r  TSP. A i r  q u a l i t y  problems a r e  most pronounced i n  t h e  met ropol i tan  
S t .  Louis a r ea  and i n  surrounding c i v n t i e s .  

There a r e  two u a t i o n a l  i n  ~ i s s o u r i ,  t o t a l i n g  ' over  20,000 a c r e s ,  
which a r e  sub jec t  t o  PSD Class  I :a i r  q u a l i t y  l i m i t a t i o n s .  These a r ea s  a r e  
l oca t ed  on the  southern  border  of  t h e  s t a t e .  

7.1.2 Backgrbund I s sues  

e v i o l a t i o n s  of andl secondary SO2 and TSP s tandards  a r e  . 

presen t ly  occui i i i lg  i u  t he  S t .  Louis a r e a .  

V i s i b i l i t y - p r o t e c t e d  a r e a s  i n  t h e  southern pa r t  of  t he  s t a t e  
have t h e  p o t e n t i a l  f o r  a f f e c t i n g  development i n . t h i s  a r e a .  



7.1.3 scenario-~nduced Changes 

Approximately one-fourth of the state's projected coal growth is 
sited in nonattainment areas and c'ould be restricted by air 

' quality regulations. These areas are located in the metropolitan 
St. Louis Interstate AQCR. 

All of the projected increases in industrial fuel uses are sited 
in the metropolitan St. Louis Interstate, and the 'iiortheyn'~issouri 

, .  - AQCRs . 

7.2 WATER QUALITY/AVAILABILITY ISSUES 

Effluents from projected energy-related activities would 
contribute minimal additions that should not result in addi- 
tional stream violations or alter waste load allocations. 
Sufficient water exists in areas projected for energy in- 
creases to serve energy and other users, and the impact of 
additional mining activity in the northwestern counties will 
be minimal if Best Management practices15 and the state's 
strict mining laws relating to water quality are followed. 

7 .3 SOLID WASTE IMPACTS 

Industrial solid waste 
generation will increase 
b.y nearly 300%; however, 
no significant problems 
are foreseen (Fig. 7.2). 

Solid waste disposal 
'problems should not 
constrain utility devel- 
opment, although trans- 
port.at ion costs may 
increase. 

INDEX 1 
1. Significant inkease  in land requirements for waste 

disposal along,with high population density 

2. Significant fraction of municipal wastes due to coal 

3. Significant increase in industrial waste due to 
FGD sludges 

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

Fig. 7.2. Missouri Counties Potentially 
Subject to Solid Waste Impacts 



7.3.1 Background Issues 

i 
In the southern half of the state, the permeable limestone 
topography makes it',.difficult to find environmentally acceptable . .. . . 
landfill sites. 

. . 

e Industrial coal use was slightly greater than 1 million tons in 
1975 and less than 2 acres was required for land disposal. , 

7.3.2 Scenario-Induced Changes , 

Industrial coal use will almost double and residuals will 
increase by almoat 300% according tu the scenatio. No signi- 
ficant solid waste disposal problems are foreseen, howev~r 
(Fig. '7.3). 

, 
Land requirements for industrial waste disposal are projected 
aL 10 acres per year i ~ l g : '  7 . 4 ) .  

Indicators show three counties where disposal of industrial 
wastes might be difficult.' 

Solid waste disposal problems should not constrain projected 
utility development, although additional costs may be incurred 
for waste transportation or landfill liners in environmentally 
sensitive areas. 

Fig. 7.3. Missouri - Solid Waste Fig. 7.4. Missouri - Total Area 
Generat ion from Indus- ' Used for Industrial Ash 
trial Coal Use and Sludge Disposal 



ECOLOGICAL AND LAND 
USE IMPACTS . . . . 

S u r f a c e  mining 
a c t i v i t i e s  a r e  > 400 ACRES /COUNTY REQUIRED 

p r o j e c t e d  t o  d i s -  FOR NEW UTILITIES 8 ASSOCIATED 
WFULATION INCREASES 

t u r b  21,000 a c r e s  
by 1990. Agri-  
c u l t u r a l  l a n d s  
a r e  most l i k e l y  

' t o  be a f f e c t e d .  ; 

New power :gener- 
a t i n g  f a c i l i t i e s  
cou ld  r e q u i r e  t h e  
convers  i o n  o f '  
a g r i c u l t u r a l  land 
arid n a t u r a l  
h a b i t a t s  ( F i g .  
7 . 5 ) .  

F i g .  7 .5 .  Areas w i t h  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  - M i s s o u r i  : 

7.4 .1  D e s c r i p t i o n  

For ty-seven p e r c e n t  o f ,  Missour i  i s  c r o p l a n d .  The major c r o p s  a r e  
soybeans  and c o r n ,  and i t  is t h e  o n l y  s t a t e  i n  t h e  r e g i o n  where ' c o t t o n  i s  

,grown (300,000 a c r e s ) .  The Ozarks i n  t h e  s o u t h e a s t e r n  p a r t  of  t h e  s t a t e  a r e  
% a r g e l y  f 0 r e s t e . d  w.ith 1 . 4  m i l l i o n  a c r e s  of  N a t i o n a l  F o r e s t .  The r e c r e a t i o n a l  . v a l u e  of  , these  l a n d s  i s  h i g h .  

7.4 :2 ~ a c k ~ r o u n d  I s s u e s  

Land u s e  c o n t r o l  i s  no t  f avored  i n  M i s s o u r i ,  and t h e  county  
zoning o r d i n a n c e s  t h a t  do e x i s t  c o n t a i n  many e x c e p t i o n s  f o r  
s t r i p  mining and p u b l i c  u t i l i t i e s . .  T h e r e f o r e ,  s i t i n g  o f  new 
. f a c i l i t , i e s  may not,  be .a major  i s s u e  a t  t h e  l o c a l  l e v e l .  



7.4.3 Scenario-Induced. Changes 2000 

TOTAL LAND'USE BY SURFACE MINING CLEANING. 
Surface  mining of coa l  
i s  p ro j ec t ed  t o  occur 
i n  t h e  no r the rn  and 
western p a r t s  of  t he  1500 

s t a t e ,  where croplands 
dominate land use .  It = 
i s  p ro j ec t ed  t h a t  ; u w 

about 15,000 a c r e s  ' $  1000 
w i l l  have been d i s -  W 

u 
'0 

turbed from 1975 t o  
1985, and 21,000 a c r e s  
by 1YYU ( ~ i g .  7 . 6 ) .  500 
band uso by surface 
mining i s  pro jec ted  t o  
drop from 1600 a c r e s  
per  ycar  i n  1.975 t o  . .... < . , .  ..-.-- 
about 1200 a c r e s  per  1975 1985 1990 
year i n  1990. Recla- 
mation of a g r i c u l t u r a l  F ig .  7.6. Missouri  - Land Use f o r  
lands t o  t h e i r  o r i g i n a l  Coal Production 
row c rop  p r o d u c t i v i t y  , 

w i l l  be c o s t l y .  

New u t i l i t i e s  p ro jec ted  by 
the  s c e n a r i o  a r e  l i k e l y  t o  
d i s t u r b  both farmlands and 
natural h a b i t a t s .  

Pro jec ted  mine-mouth c o a l l f i r e d  p l a n t s  could r e q u i r e  longer  
t ransmiss ion  d i s t a n c e s  t o i t h e  major urban load c e n t e r s .  
Transmission l i n e s  may cause  long-term d i s r u p t i o n  of some , 

a g r i c u l t u r a l  a c t i v i t i e s  such a s  cen te r -p ivot  i r r i g a t i o n  
systems, c rop  d u s t i n g ,  and t h e  use of l a r g e  farm equipment. 

Su l fu r  d iox ide  l e v e l s  high enough t o  cause damage t o  
vege t a t i on  a r e  pro jec ted  f o r  t h e  S t .  Louis and Kansas C i ty  

f a  
a r e a s ,  bu t  t h e r e  i s  l i t t l e  acreage i n  SO2-sensitive crops i n  
Llle aIIec Led ~ e ~ i u l l .  



7 .5  SOCIOECONOMIC IMPACTS 

Severe  socioeconomic impacts  a r e  p r o j e c t e d  f o r  one s c e n a r i o -  
d e f i n e d  s i t e  f o r  ene rgy  development i n  M i s s o u r i  ( F i g .  7 . 7 ) .  
The number of a v a i l a b l e  workers  i n  t h i s  coun ty  and t h o s e  
a d j a c e n t  t o  i t  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  jobs .  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 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.  . 

SECONDARY IMPACT COUNTIES 

F i g .  7 .7 .  M i s s o u r i  Count ies  ' p o t e n t i a l l y  S u b j e c t  
. t o  Socioeconomic Impacts 

7.5.1 ~ e s c r i p t i o n  

The p o p u l a t i o n  o f  M i s s o u r i  i s  4 .7  m i l l i o n  , w i t h  a  d e n s i t y  o f  69 peop le  
p e r  s q u a r e  m i l e .  The pr imary employment s .ec tor  is  t r a d e ,  fo.llowed by rnanu- 
f a c t u r i n g  and. t h e  m i n e r a l  p r o c e s s i n g  i n d u s t r i e s .  The manufac tu r ing  i n d u s t r i e s  
( l a r g e l y  a i r c r a f t  and chemical  p r o c e s s i n g )  g e n e r a t e  t h e  g r e a t e s t  income; t h e y  

. a r e  l o c a t e d  p r i m a r i l y  i n  t h e  S t .  Louis  a r e a  and t h e r e b y  u t i l i z e  t h e  i n t e r -  
s e c t i n i  t r a n s p n s t a t i o n  networks  of r a i l ,  highway and w a t e r  .lo 



7.5.2'  Background I s s u e s  

~ i s s o u r i  has  14 high a s s i m i l a t i v e  capac i ty  coun t i e s ,  23 
moderate,  35 low, 43 extr:a-low. This corresponds t o  31% of 
the  high a s s i m i l a t i v e  capac i ty  coun t i e s  w i th in  t he  reg ion ,  
35% of  t h e  moderate,  31%'of  t h e  low, and 23% of t h e  extra-low. 

:: 

e The Missour i  coun t i e s  i d e n t i f i e d  a s  p ro j ec t ed  s i t e s  f o r  f u t u r e  - ~ 

. .  . .'., 
' energy developments have : e i t h e r  a  low, moderate, o r  high 
a s s i m i l a t i v e  capac i ty .  : 

7.5.3 Scenario-Induced Changes 

The m a j o r i t y  of t h e  p r ~ j e c t e d  developments are expectod t o  
genera te  no adverse socioeconomic impacts' s i n c e  they a r e  s i t e d  
i n  c o u n t i e s  more capable  of absorbing t h e  r equ i r ed  popula t ion  
growth and pub l i c  s e r v i c e  demands. 

Severe socioeconomic impacts a r e  l i k e l y  i n  one county ( ~ a c o n )  
where about 7%: of t he  t o t p l  energy growth (14% of t he  pro jec ted  
i nc rease  i n  coa l - f i r ed  c a p a c i t y )  p ro j ec t ed  f o r  t h e  s t a t e  i s  
s i t e d  ( ~ i g .  7 .8 ) .  An in-migration of 1,027 bas i c  workers could 
be r equ i r ed .  This  would . increase  t he  county populat ion by 
1,951, o r  n e a r l y  12%. 

i--.- IMPACT TOLEKANCE . 
0 
b- 

Fig .  7.8. po ten t  i a i  In-migrat ion i n t o  Macon Co.. , 
Missouri (Low-Assimilative Capaci ty)  



e Since new energy f a c i l i t i e s  a r e  a l s o  pro jec ted  f o r  ad j acen t  
coun t i e s ,  t h e  p o t e n t i a l  i s  high f o r  l a r g e r  and more severe  
r eg iona l  imacts than c a l c u l a t e d  i n  t h i s  a n a l y s i s .  The a c t u a l  
s i t i n g  p a t t e r n  and s t a g i n g  of t he se  f a c i l i t i e s  a r e  c r u c i a l  
f a c t o r s  i n  determining the  e x t e n t  of impact. 

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  
p o t e n t i a l  f o r  socioeconomic impact. Many of  t h e  ad j acen t  
coun t i e s  may experience s i m i l a r  e f f e c t s  on a  small  s c a l e  and 
without  proper management, c o n t r o l ,  and planning these  could 
aLso s u f f e r  adverse impacts.  

7.6 HEALTH AND SAFETY IMPACTS 

.e  Ener.gy. r e l a t e d  occupat ional  h e a l t h  impacts i n  Missouri  a r e  
l i k e l y  t o  be minimal. 

~ e s ~ i t e  a  40% inc rease  i n  f o s s i l  f u e l  e l e c t r i c i t y  gene ra t i on ,  
dea ths  from, s u l f a t e  exposure a r e  expected t o  decrease  20% be- 
cause of s u l f u r  emission c o n t r o l s .  

I 

7.6.1 Background I s sues  

e Ground water  supp l i e s  i n  heav i ly  i n d u s t r i a l i z e d  p o r t i o n s  of 
S t .  Louis and J e f f e r s o n  County have been contaminated by in- 
d u s t r i a l  was t e s . l 6  

e S t .  Louis ,  J e f f e r s o n ,  F rank l in ,  and S t .  Charles  coun t i e s  i n  
e a s t e r n  Missour i ,  a l l  heav i ly  populated a r e a s ,  have been 
des igna ted  nonat tainment a r e a s  f o r  primary oxidant  s tandards  .8 

e Cardiovascular  and r e s p i r a t o r y  d i s e a s e s ,  both sub jec t  t o  
aggrava t ion  by. f o s s i l  f u e l  atmospheric emissions,  accounted 
f o r  61% of t o t a l  dea ths  i n  ~ i s s o u r i  i n  1 9 7 3 . ~ 7  



. . 
7.6.2 Scenario-Induced Changes ;. . . 

, .. 
1 ID 

Occupational health impacts 
from fossil fuel extraction 
and conversion to electri=ity 

.n are expected to be small in Y)'  

I I- Missouri. Low levels of oil, . 

gas, and coal extraction 8nd 0. 

4 4 
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Fig. 7.9. Range of Potential 
Accidental Deaths* in 

: Missouri Coal Mines 
Due to Implementation 

1 of the Mid- id 
Scenario 

Despite a 26% decrease in: coal production, coal mining will 
' account for the majo'rity .of. energy-related occupational. health 
impacts in Missouri (Fig.' 7.10). 

COAL MINING c 
OIL REFINING ' ; OR 
OIL  PRODUCTION OP 
E~ECTRICITY G E N E R A ~ O N ,  E 

Fig. 7.10. Relative Contributions of Major Energy 
Activities to Energy-Related Occupational 
Deaths in .Missouri under the Mid-Mid 
Scenario ' 



P u b l i c  d e a t h s  from s u l f a t e  exposure  w i l l  d e c r e a s e  by approx imate ly  
20% d u r i n g  t h e  s c e n a r i o  t ime frame because  of  s u l f u r  emiss ion  con- 
t r o l s  ( F i g .  7 .11) .  

SULFUR EMISSION CONTROL: NONE 85% 90% 

F i g .  7.11. Es t ima ted  Range i n  Deaths i n  M i s s o u r i  ' 

from SO4 Exposure 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  F u e l . U s e  Under t h e  
Mid-Mid S c e n a r i o  
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The s c e n a r i o  p r o j e c t s  a n  a d d i t i o n a l  2,796 .W o f  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  N e b r a s k a  by  1 9 8 5  and 4 , 7 3 4  MW by 1 9 9 0   a able 8 . 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 .  The impac t s  d i s c u s s e d  i n  t h e  
fo l lowing '  s e c t i o n s  a r e  summarized i n  Tab le  A-4. 

Table  . 8 . 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  Genera t ing  
Ca'pac i t y  (MW) - Nebraska Mid-Mid Scenar  i o a  

Per iod  Coal O i l  Ga s Nuclear  ~ ~ d r o ~  , OtherC T o t a l  

1975-1985 1792 7  0  -68 0  1002 0  2796 

aBase 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 pumped s t o r a g e .  . , 

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



8.1 AIR QUALITY/VISIBILITY IMPACTS 

. ... a  astern border counties are likely to experience increasing 
levels of particulates. "'Ambient TSP concentrations, already 
over primary standards, could increase despite emission 
reductions obtained by enforcement of the SIP (~ig. 8.1). 

Continued violations of air quality standards could restrict . 

one-third of proposed coal growth, most of which will occur in 
the southern part of the 'state. 

..:(:.. 
..<<;'!!!: :. 

8.1.1 Description . ,. 

Coal burned in Nebraska is' typically low in sulfur 'content (less' than 
- - 

0 , 8 X ) ;  the s t s t o  reeeiveo mdst of its coal ,fr.olu W:yuming, with Small' ;lmburifs 
imported from Kansas, Utah, and ~01,orado. l4 There are currently no violat ions 
of primary SO2 standards in the state; three counties on the central eastern 
border are in violation of primary .NAAQS for TSP. 

8.1.2 Background Issues 

Nebraska has naturally high levels of particulates due to 
fugitive dust, wind, and drought. 

Several counties in the eastern part of the state have persistent 
part iculate problems. 

Fig. 8.1. Nebraska - Potential Air Quality Impact Areas 



8.1.3 Scenario-Induced Changes 

1990 TSP violations of NAAQS are projected to continue mostly in 
the eastern half of Nebraska. One-third of the scenario-pro jected 
increases in coal-fired generating capacity and nearly two-thirds 
of the projected oil capacity is sited in nonattainment areas 
(Omaha-Council Bluffs Interstate and the Lincoln-Beatrice-Fairburg 
Interstate AQCDs). Selective fuel purchasing policies will 
mitigate air quality problems caused by emissions. 

Over 80% of the proposed industrial growth in Nebraska will occur 
in nonattainment areas. Fuel use, emission limitation, and offset 
requirements may be necessary for these plants to meet new source 
review requirements. 

8.2 WATER QUALITY/AVAILABILITY ISSUES 

Severe fluctuations in flows along the Platte River and high 
demand for water by agriculture may require additional storage 
capacity in the Platte River Basin (Fig. 8.2). 

8.2.1 Description 

Nebraska's water resources are under heavy demand from agriculture.18 
Irrigation with surface water is extensive throughout the state, and use of 
ground water is increasing, particularly in the western and central areas 
where pivot irrigation sytems have become wi'despread. 

Water for energy development may conflict with agricultural demand 
and could become a site specific issue. Currently, 95% of cooling water for 
the power industry is provided by surface waters. The prevalent opinion in 
the state is that the discharges most likely to affect water quality are 
from power plants. 

0 WHITE HAT BASIN 0 PLATTE BASlN 

' 0 NNlBARA BASlN REPUBLICAN BASlN 
O MISSOURI BASlN 0 LITTLE BLUE BASIN 

EZZl ELKHORN BASIN BIG BLUE BASlN 

LOUPBASIN NEMAHA BASIN 

Fig. 8.2. Nebraska River Basins 



8.2.2 Background Issues 

During summer low flows, many Nebraska rivers, particularly the 
Platte, are intermittent .' Pooling is common and available flows 
are due to effluents and irrigation return flows. 

Nebraska water quality agencies are considering waste load 
allocation plants designed to reduce the impact of effluents during 
low flows. Advanced waste treatment and extensive holding ponds 
are under consideration. 

The state has not developed an assessment of the level of trace 
metals in streams and, therefore, no analysis of this problem 
is available. 

Effluent limitations for the power industry require off-stream 
cooling for facilities constructed after 1974. 

r Ul~tlur Nebraska warer-tights laws, domestlc uses of water have 
preference over all other uses; agricultural uses have priority 
over manufacturing and electricity generat ion. 

Scenario-Induced Changes 

Scenario-projected energ; development may affect agricultural water 
use in the Platte River Basin. Existing reservoirs were constructed 
for irrigation water etor'age and may be inadequate for the projected 
energy increase. Suffioicnt ourfoce supplies exist Iur Llle pro- 
jected increase in the eastern Nebraska area. 

8.3 SOLID WASTE IMPACTS 

Industrial coal use, even with large projected increases, will be 
low relative to other states. Indicators do not show any counties 
likely to experience problems disposing of the residuals. 

Acreage requitements for utility waste disposal are low and should 
not pose s i g n i f i r a n t  prnhl~ms. 

8.3.1 Background Issues -- -- 

Present industrial coal use is less than 200,000 tons per year 
(compared to 17 million tons per year for Ohio and even 2 million 
tons per year for Minnesota). Land use for waste disposal is less 
than two-tenths of an acre per year. 

The Platte River Valley, from the western tip to the mouth, is not 
a desirable location for solid waste disposal. The area is pro- 
ductive agriculturally, and the groundwater level is often only 
6-10 feet below the surface. 



8.3.2 Scenario-Induced Changes 

e Installed coal-fired utility capacity is projected to double to 
3,000 MW by 1990. Land use requirements for waste disposal are 
estimated at 18 acres per year or about 550 acres for the lifetime 
of the plants. Land use for disposal will not exceed 250 acres in 
any single county. 

e Assembling enough land at.new plants for on-site disposal is not 
a problem. Although solid waste mqy have to 'be hauled off-site 
at older plants, the greater quantity of open space near even 
metropolitan areas usually allows for disposal relatively close 

. . 
to the plant. 

e Industrial coal use is expected to increase by nearly 800% for 
the period 1975-1990; however, this still only amounts to 1.4 
million tons per year (compared to 21 million tons per year for 

, . Ohio) (~ig. 8.3). ,. , 

Land requirements for industrial disposal are projected at less 
than 2 acres ,per year (~ig. 8.4). 

Criteria relating to land availability and adequacy of sewer 
systems do not indicate any counties likely to experience problems. 

8.4 ECOLOGICAL AND LAND USE IMPACTS 

projected increases in generating capacity in Nebraska are 
relatively small and would likely require. the conversion of 
cropland or rangeland. The state contains critical habitats 
for the whooping crane, an endangered species; concern for 
preservation of ,this ,habitat may be a site-specific issue for 
projected energy development. Sulfur dioxide concentrations 
high enough to cause damage to soybean, wheat, and hay crops 
are projected to continue at their 1975 level or increase in 
the Omaha atea. 

Fig. 8.3. Nebraska - Solid Waste Fig. 8.4. Nebraska - Total Area 
Generat ion From Used For Industrial 
Industrial Coal Use . Ash And Sludge Disposal 



8 .5  SOCIOECONOMIC IMPACTS 

e Severe socioeconomic impacts a r e  pro jec ted  f o r  t h r e e  scenar io-  
def ined  energy development s i t e s  i n  Nebraska (F ig .  8 .59 .  The. 
number of a v a i l a b l e  workers i n  t he se  coun t i e s  and those  ad j acen t  
t o  them may no t  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.  
Theie a r e a s  may exper ience  sho r t ages  of l o c a 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  o n l p r i v a t e  s e c t o r  goods. 

' PRINCIPAL IMPACT COUNTY 

9:': SECONQARY IMPACT COUNTIES a 

Pig .  8.5. Nebraska c o u n t i e s  P o t e n t i a l l y  Subjec t  
t o  Socioe~onomic Impact 

8 .5 .1  Descr ip t ion  , 

I .  1.. . 
' C  ' ~ e b r a s k d  =anks among the  t ip . t e n  s t a t e s  i n  t he  count ry  i n  a g r i c u l t u r a l  

. product ion .  Manufacturing, t r ade ,  food,  and farm-rel.ated i -ndus t r ies  provide 
a  h igh  percentage of t h e  employment. To supply t h e  energy f o r  t h e s e  economic 
s e c t o r , s  and t h e  p o p u l a t i o n ,  Nebraska  r e l i e s  nn t w n  l a r g o ' e ~ c c t r i c  p o w e r .  . .  
companies i n  t h e  sou theas t e rn  and c e n t r a l  po r t i ons  o f . t h e  s&ate .  

, T h e  s h t e  popula t ion  i s  751,000 o r  10 people p e r  square mi l e ,  and per  
c a p i t a  income i s  $ 6 , 0 1 6 ,  w i t h  h a l f  o f  t h e  t o t a l  l a b o r  f o r c e  employed i n  
smal l  independent i n d u s t r i e s .  Since 1970, t he  s i z e ,  employment, and value-  
added of  t he se  e s t ab l i shmen t s  .has 'increased by more than 35%.lO 

' . 



8.. 5.2 Background I s sues  

e Nebraska con ta in s  four high a s s i m i l a t i v e  capac i ty  c o u n t i e s ,  
8  moderate,  15 low and 66 extra-low. This  is equ iva l en t  t o  
9% of t he  high 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  reg ion ,  
12% of t he  moderate,  13% of  the low, and 35% of t he  extra-low. 

e ,The Nebraska coun t i e s  i d e n t i f i e d  f o r  f u t u r e  energy developments 
have e i t h e r , a  low o r  extra-low a s s i m i l a t i v e  c a p a c i t y .  

! 

8 . 5 . 3  Scenario-Induced Changes 

e Pro jec ted  energy developments a r e  s i t e d  i n  t he  e a s t e r n  and 
southwestern quadrants  of t h e  s t a t e ,  which have p r i n c i p a l l y  
low and extra-low a s s i m i l a t i v e  cApaci ty  c o u n t i e s .  Of t h e  
a f f e c t e d  coun t i e s ,  Lincoln,  Otoe; and Washington coun t i e s  a r e  

. s u f f e r i n g  from a  d e c l i n i n g  bas ic 'workforce ,  which i s  not  
expected t o  supply t he  r equ i r ed  manpower dur ing  c o n s t r u c t i o n  
of t he  pro jec ted  nuc lear  and.coa1 f a c i l i t i e s  (F igs .  8.6 - 8 . 8 ) .  
12,000 new in-migrants a r e  ca l cu l a t ed  t o  remain f o r  two o r  
t h r e e  yea r s ,  which could cause a  severe f i n a n c i a l  and c u l t u r a l  
s t r a i n  on these  small  farm communities. 

Lincoln County could r e q u i r e  a  long-term popula t ion  inc rease  of 
1% dur ing  t h e  ope ra t i on  per iod .  

e When the  average r eg iona l  pub l i c  c o s t s  f o r  t he  p a r t i c u l a r  s i z e  
and type of coun 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 -  
den t s  (365) may incur  a d d i t i o n a l  publ ic  c o s t s  i n  excess  of 
$210,000 annual ly .  

e There a r e  no i n f r a s t r u c t u r e s  p re sen t ly  e s t a b l i s h e d  t o  m i t i g a t e  
e i t h e r  t he  cons t ruc t ion  o r  long term (ope ra t i on )  i nc reases  i n  
populat ion and t h e i r  c o e x i s t e n t  socioeconomic impact. 

e The scena r io  s i t e s  85% of t h e  pro jec ted  1990 c o a l - f i r e d  c a p a c i t y  
i nc reases  and 100% of t h e  nuc lear  i nc reases  f o r  t h e  s t a t e  w i th in  
t he se  t h r e e  coun t i e s .  This corresponds t o  58% of t h e  t o t a l  
genera t ing  c a p a c i t y  i nc reases  s i t e d  i n  Nebraska by t h e  s cena r io .  

8 .6  HEALTH AND SAFETY IMPACTS ' 

e Energy r e l a t e d  occupat iona l  heal. th impacts a r e  expected t o  be 
minimal i n  Nebraska because of low l e v e l s  of e l e c t r i c i t y  gene ra t i on  
and n a t u r a l  gas  product ion and no coa l  e x t r a c t i o n .  . The moderate 
l e v e l s  of o i l  product ion and r e f i n i n g  pro jec ted  i n  Nebraska 

' present  r e l a t i v e l y  low h e a l t h  rk sks .  

e Publ ic  h e a l t h  impacts from s u l f u r  r e l ea sed  through f o s s i l  f u e l  
use w i l l  be minimal because of low l e v e l s  of 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  use .  . 
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APPENDIX.: SUMMARY TABLES FOR EIA TRENDLONG 
MID-MID SCENARIO AT THE STATE LEVEL 



Table A-1. Environmental Inpacts of the EIA Trendlong Mid-Mid Scenario at the State Level - Iowaa '' 

Water Land H e a l t h  and S a f e t y  Loca l  SocioeconomicC 

A i r  Land S o l i d  3 c c u p a t i o n a l  P u b l i c  S o c i o l o g i c a l  
Energy S o u r c e  Q u a l i t y  Q u a l i t y  b v a i l a b i l i t y b  Ecology Uae WasEe S a f e t y  H e a l t 3  Economics F a c t o r a  

U t i l i t y :  

-Coal 3 
-0j.1 :*d 
< a s  
-Nuclear 
-Combined C y c l e  
- S o l a r  
-Hydro 

G e n e r a l :  

a ~ r i t e r i a  f o r  r a n k i q  i m p a c t s  fount i n  T a b l e  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  iopac: or impact n o t  a d a r e a s e d .  
. R e f e r  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 a  ground wa--er. 

 he eocioeconomic  e n t r i e s  o n l y  r e f l e c t  g rowth  i n  counties w i t h  E p r o j e c t e d  i n - m i g r a t i c n  { f o r  e n e r g y  f a c i l i t y  deve lopments )  i n  exceaa  
o f  BOX o f  t h e  b a s e l i n e  p o p u l a t i o n  :n any o n e  p e r i o d .  Bezause a c t u a l  impac ts  a r e  e x t r e m e l y  loca l l i=ed  and t h u s  v e r y  significantly by 
c o u r t y ,  t h e  u t i l i t p  o f  t h e  a a r e g a t e d  s t a t e  impact index  p r e a e n t e d  i n  t h e  m a t r i x  i s  l i m i t e d .  

d ~ u e l  a v i t c h i n g  t o  a premium q ~ a l i ~  f u e l  may b e  r e q u i r e d .  



Table A-2 .  Environmental Impazts of the EIA Trendlong Mid-Mid Scenario,at the State Level - Kansasa 

' Water Land ' Health and Safety Local ~ocioeconomic~ 

Air Land Solid Occupational Public Sociological 
Energy Source Quality Qualicy ~vailabilit~b Ecology . Use Waste Safety Health. Economics Factors 

Utility: 

-Coal H L L H 
-Oil nd L L 
-Gas L 
-Nuc lesr L L M 
-Combiied Cycle 
-Solar 
-Hydro 

General : 

'~riteris for ranking impacts found in Table 1.2. Blank entries indicate either no impact or impact not addreseed. 
Refer t> the individual state text. 

. . b~ncludes ground water. 
 he socioeconomic entries only reflect growth in countiea with a projected in-migration (for energy facility developments) in excess \L) 

of 10% of the baseline population in any one period. Because actual inpests are extremely localized and thus vary significantly by 
. .. . . . .. . . .  . . , . , ,  county; the-ut~ility.of-.the-~aggregated~.stete:imp.act-index.pregented in the-matrix is limited. . . . .... ... .. .., . . . . , . -. . ... . ._ .  . . . . . .. . . ..- , 

. .  . 
'~uel switching t o  a premium quality fuel may be required.. 



Table  A - 3 .  Envi ronnen ta l  1mpact.s of t h e  EIA Treadlong Mid-Mid. Scenar io  a t  t h e  S t a t e  Level  - Missour ia  

Wazer Land Heelth ar.d Safe ty  Local Soc ioeconomicC 

P.ir Land So l id  O c c u p ~ t  ional '  Pub1 i c  Sociological  
Qus l i t y  Qual i ty  . 4va i l ab i l i t yb  Ecology Use . Waste Energy so&5dA'  ' ' -  Safety  Heal t t .  Economics ' Factore  

U t i l i t y :  

-Coal H 
-0i 1  L 
-Gas L 
-Nuclear ' L 
-Combined Cycle M 
-Solar 
-Hydro 

General : 

' c r i t e r i a  f o r  ranking impacts f o u n b - i a  Table 1 .2 .  Blank e ~ t r i e a  i n d i c a t e  e i t h e r  no iopact  or impact , n o t  adklreesed. 
. ' . Refer t o ' t h e  i i i i l ~ v i ' d u a l ' l t a t e  t'exs. - . - '  ' , ' 

. . .  .. . - - .  ,." . . .,. . : . .  . ;. ., 

b ~ n c l u d e a  ground water .  

in he socioeconomic e n t r i e s  only r e f l e c t  growth i n  coun t i e s  with a  projected in -mig ra t  i > n  ( f o r  e'nergy f a c i l i t y  developments) i n  excess 
of LOX of t h e  b a s e l i n e  populet ioh i n  any one per iod.  Because a c t u a l  impacts a r e  extremely loca l i zed  and tiwa vary s i g n i f i c a n t l y  by 
couaty ,  t h e  u t i l i t y  o f  t h e  asgregated s t a t e  impact index 2resenced i n  t he  ma t r ix  i s  l imi t ed .  



Table A - 4 .  Environmental. Impacts, of the  EIA .Trendlong Mid-Mid Scenario a t  t he  s t a t e  Level - ~ e b r a s k a ~  

. . .. . . . . 
Witef . - . .  . Land Health -anti Safe ty ,  ~ o c a l  . . .  ~ o c ~ o e c o n w i c ~  

Air Land So l id  Occupat io"a1 ~ u b i i c  Soc io log i ca l  
Energy Source Qua l i t y  Qua l i t y  ~ v a i l a b i l i t y b  Ecology Use Waste - . . .  

Safe ty  
. . .  . . 

Health Economics . -. . 
Pactora  

. -  .. 
utility: 

-Coal n L L M 
'Oil nd L L 
-Gal L 
'Nuclear L L L n 
-Combined Cycle 
-Solar  
-Hydro 

General : 

' c r i t e r i a  Epr racking impact i  found i n  ~ a b i e  1.2: Blank b n t r i e b  i n d i t a t e  e i t h e r  no impact or inipdit not  addrks icd .  
Refer t o  :he i nc iv idua l  s t a t e  t e x t .  

b ~ n c l u d e e  srbutid water .  

 he soc io~conomic  e n t r i e s  only  r e f l ec :  growth in coun t i e s  wi th  a p ro j ec t ed  i n i n i g f a t i o n  ( f o r  energy f a c i l i t y  developmenta) i n  exce l s  
. -.of..lOX;of-the.--bsselihe population-in-any-one:.period. ~ - B e c a u s e - a c ~ u a l - - i m p a c t s ~ - a r e - - e x t ~ . l y . - l o c a l . i i e d - a n d  . thui .vaiy-a igni f - icant ly  .by 

county ,  t ne  u t i l i t y  of t h e  aggregated a t a t e  impact index presented i n  t he  ma t r ix  ib l im i t ed ;  
' ' " 

d ~ u d l  iw i t -h ing  Lo e prkmiurn q u d l i t y  fue l  may be r equ i r ed .  




