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PREFACE 

Thi s  i s  the Final Envi ronmental Impact S tatement ( E I S ) 

supporting the Coal Loan Guarantee Program which was authori z ed 

under Section 1 0 2  o f  the Energy Po l icy and Con servation Act 

( E PCA) of 1 9 7 5  and amended by Sect ion 1 6 4  o f  the Energy Conser

vation and Production Ac t ( ECPA ) of 1 9 7 6 . Thi s  loan guarantee 

program wa s created to help sma l l , low sul fur coal producers 

f inance the developmen t  of new underground coal mine s , the 

expansion of exi sting unde rground coal mine s , and the reopening 

of c lo sed underground coa l  mine s .  The Draft E I S  origina l l y  was 

prepared by the Federal Ene rgy Administration and was i s sued in 

March 1 9 7 8 , by the Department of Energy which has a s s umed re spon

s i b i l i ty for deve loping and admin i s tering the program . 

Comments concerning the scope and adequacy o f  the E I S  

sugge s ted that the geographic area unde r cons iderat ion be ex

panded from Appalachia to include several we stern S tate s which 

have o r  may deve lop sma l l , underground , low sul fur coal mines . 

DOE ' s  analysis indi cate s that the number o f  potential program 

participants in the We st i s  no t l ike ly to be l arge enough to 

produce s igni f icant cumulative impacts on the program-wide leve l . 

However , loan guarantees  can be i s sued to qua l i f ied we s tern pro

ducers under the current E I S , a fter completion of a s ite- spec i f ic 

envi ronmental review . I f ,  in the future , DOE should determine 

that the number o f  program part ic ipants in the We s t  pos e s  

po tential areawide problems , then a s upp lemental eval uat ion 

wi l l  be performed . 

In re sponse to othe r comment s on the descript ion o f  the 

proposed action and its  potent i a l  impacts , some change s ( d i s 

cus sed i n  Chapter XI ) have been made i n  the document . None o f  

the se comments required ma j or changes i n  the Dra ft  E I S . 
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I n  preparing the F inal E I S , the organi zation o f  the document 

was changed purs uant to DOE NEPA guide l ines i s s ued s ince the 

draft  was prepa red . As a result , the de scription of the propo s ed 

action and the character i z at ion of  the exi s ting environment are 

presented as  s eparate chapter s . I n  add ition , the a s s umptions 

used in the analy s i s  and the s tatement of program purpo s es have 

been con s o l idated from var ious parts of the Draft E I S  and s tated 

more clear ly . 
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A .  Introduction 

CHAPTER I 

SUMMARY 

The Energy Policy and Conservation Act of 1 9 7 5  ( EPCA , PL 9 4 - 1 6 3) 

as amended by Section 1 6 4  o f  the Energy Conservation and Production 

Act o f  1 9 7 6  provides for a coal loan guarantee program to encourage 

the production of low and high sul fur coal by sma l l  underground 

coal producer s . l/ A loan guarantee ce i l ing of 7 5 0  mi l l ion do l lars 

has been set -- 80 percent of the loans for any given year are re

stricted to f inanc ing low sul fur coal production ( 0 . 6  lbs sul fur/ 

MMBtu o r  1 . 2 lbs S02 /MMBtU) . The se funds may be used by 

sma l l  underground coal produce rs to : 1) open new underground 

mines and 2) expand or reopen exi sting underg round mines. The 

funds a l so may be used for fac i l it ies  at the mine s ite , e . g. ,  

coal preparation plants . The emi s s ions resulting from the 

combu stion o f  coal produced at mines financed by the program 

must be environmentally acceptable as def ined by the Clean Ai r 

Act , and mining operations must comply with ex i s ting Federal 

hea lth and safety regul at ions. The Adminis trator of the Federal 

Energy Administrat ion ( FEA) initia l ly was respons ible for carrying 

out the program ; howeve r ,  these responsib i l ities were trans ferred 

to the Department of Energy ( DOE) in October , 1 9 7 7.2/ 

1/ See Chapte r I I -B for de finition of sma l l  producers . 

2/  Re ference s to FEA or  to the Admin is trator should be read 
as DOE and the Secre tary , respective ly . 

I - J: 
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The Nat ional Envi ronmental Pol icy Act o f  1 9 6 9  ( NEPA ) re

quires  Federal agenc ies to prepa re environmental impact state

ments ( E I S ' s ) on maj or Fede ra l act ions sign i ficant ly a f fecting 

the human environment . Because the Coa l Loan Guarantee P rogram 

may affect the environment sign i f icantly , this E I S  has been pre

pared to addre s s  the potential impacts o f  its implementation. 

B. Methodo logy 

The potential environmental impacts o f  the propo sed Coal Loan 

Guarantee Program are con sidered in the fol lowing sequence : 

1 .  I denti fy the geographic areas where coal production 

and coa l  use w i l l  be most directly af fected by the 

program. 

2. Quan t i fy the extent to which coal p roduct ion and use 

w i l l  be a f fected in these are as. 

3. Quan t i fy , for a typical mine , s tearn coal prepa ration 

p lant and coal combustion fac i l ity , the extent to which 

environmental 
'
res idual s ( i. e . , pollutants ) wi l l  be 

affected . 

4.  Aggregate the environmental res idual s produced by such 

fac i l ities for the geographic reg ion s ident i fi ed to assess 

the reg ional environmental impacts o f  implement ing the 

program. 

5 .  Conside r  alternatives to the program . 

Several assumpt ions were nece s sary in analyz ing the environ

mental impact of the Coa l  Loan Guarantee Program. The se as sump

tions inc lude the amount of coal produced from mine s financed by 

the program; the numbe r o f  mines financed; the p roportion of 

stearn coal production currently proce s sed by coal preparation 

plants; and the type o f  coal combustion fac i l ity which wi l l  con

sume coal produced from program- f inanced mines . 
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C. Summary o f  Environmenta l Impacts o f  the Program 

1 .  Affected Geographic Area 

a. Coal Production 

The geographic area o f  coal production most directly affected 

by implementat ion of the program is the Central Appal achian region , 

inc luding southern We st Vi rg inia , east Kentucky , Virginia , and 

Tenne ssee . This reg ion ha s the l ·arge st portion o f  easte rn low 

sul fur deep-mine able coal re serves , and small  coal producers are 

more p redominant in this region than in other part s o f  the country . 

Prog ram implementation , there fore , wi l l  result in greater low sul

fur coal product ion by small producers in the Central Appal achian 

region than would resul t  without the program .  

Anothe r geographic area o f  coal production and processing 

af fected by the program is the Northern Appalachian reg ion , in

c l uding northern We st Virgini a ,  Penn syl vania , Ohio , and Mary l an d .  

Re l atively l itt le program activity i s  ant icipated in these State s 

because o f  the l imited low sul fur coa l  re serve s in this region . 

b .  Coa l  Use 

The Coal Loan Guarantee Program primarily inf luence s coal 

use infue East North Central an d the South At l ant ic areas because 

they have the l argest proport ions of planned low sul fur coal 

f ired uti l ity generating capacity and existing generat ing 

capacity out o f  comp l iance with exis ting environmental standards . 

Ot her geographic areas o f  coal use less  a ffected by implemen

tat ion o f  the p rogram are the state s in the Middle Atl antic and 

the East South Central reg ions . These reg ion s p l an some new coal 

f i red generating capacity , and the East South Central region has 

s igni f i cant exi st ing noncon forming coal - f i red generating c apacity . 

In all  geographic areas , control strategies pract iced by the 
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uti li ties result in pollutant loadings that , for the most part , 

are the same whether loan program coal or  non- loan program coal 

is used . 

2. The Program ' s E f fect on Coal P roduction and Coal Use 

a .  Coal P roduction 

The Coal Loan Guarantee Program is  proj ected to guarantee 

loan s for 2 5  new mines and 6 0  expan s ions or reopenings of exi sting 

mines by 1 9 8 0, wh ich will produce 12 . 2 5 mi l l ion ton s of coa l . 

By 1 9 8 5 , the program i s  proj ected to is sue 9 5  guarantees for new 

min es and 1 6 0  guarantees for expans ion s or reopen ings of exi sting 

mines , f inan cing total annual incremental co al production o f  

3 9 . 7 5  m illion tons . 

By 1 9 8 5, 0. 8 mi l l ion tons o f  production capac ity i s  proj ected 

to be f in anced by the program in No rthern Appal achia , and 3 9. 0 mi l 

l ion ton s i n  Central Appalachia , based o n  the assumption that 1 9 8 5  

low sul fur coal production financed by the program i s  equi

proporti onal to 1 9 8 5  proj ected region al production o f  low sul fur 

coal without the program .  

b .  Co al Use 

The p rogram is proj ected to supply low sul fur coal to existing 

and new gen erating plants in the eastern Un ited States. For exjst

ing p l ants , the program i s  pro j ected to finan ce low sul fur coa l 

production for plants current ly rece iving del i ve ries of higher 

sul fur coal than permitted by the appl ic able State Implementation 

Plan ( S I P) sul fur emi s s ion standard . Total 1 9 8 5  demand for l ow 

sul fur coal by ce rtain easte rn ex isting plants is estimated at 

50 mi l l ion tons per year , based on extrapol ation to 1 9 8 5  o f  the 

quantity of l ow sul fur coal est imated by the Federal P ower Com

mi s s i on to have been requi red for blending with existing high 

sul fur coal suppl i e s  to bring exi sting coal supp l ies  into complian ce 
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wi th the S IP sul fur s tandard . Thi s provide s  a conse rvat ive 

e s t imate o f  demand for program coal from ex i s t ing powe rplant s . 

For new gen erating plants , the program i s  pro j ected to 

finance low sul fur coal production for new generating p l ants al

ready under con struc t ion which are required to achieve the exi st

ing New Source Per formance Standard (NSPS ) sul fur emi s s ion l imit 

o f  0 . 6 pound sulfur per mi l l ion Btu . Federal Powe r Commi s s i on 

ut i l ity survey data indic ate total coa l demand from eastern new 

plants to be in operat ion by 1 9 8 0  at 5 0  mill ion ton s per year , 

and by 1 9 8 5  at an addit ional 112  mi l l ion tons  per year , o f  whi ch 

2 0  and 6 1  mi l l ion tons , respectively , are not yet under contract . 

The total 3 9 . 7 5 mill ion ton s per year pro j ected to be financed 

under the program by 1 9 8 5 is pro j ected to be con sumed by some com

bination o f  demand from new generating plan t s  and ex i st ing noncon

forming generating p l ants . 

3 .  Typi cal Envi ronmental Re s idual s from Program Implemen

tat ion 

a .  Coal Product ion 

Re s iduals  from a typical program coal mining operat ion were 

quanti fied as suming a 2 5 0 , 0 0 0  tons per year unde rground mine . 

One-third o f  program- financed mine s we re a s sumed to operate a 

2 5 0 , 0 0 0  tons per year coa l preparation p l ant . 

Air emi s s ions examined inc luded particulate s , n itrogen oxide s , 

sulfur dioxides , hydrocarbon s ,  and carbon monoxide . Increased 

emi s s ions were s light be cause e lectrical ly powe red equipment w i l l  

b e  used and particulate s wi l l  be retained within the underground 

mine ; howeve r ,  in s ome individual pro j ects , some increases in 

fug it ive dus t  leve l s  may re sult from increases in tra f f i c  on 

haul age roads . 
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water-po l lutants examined included net acidity , total d i s 

solved sol i ds , and suspended so l ids . Apply ing the more stringent 

of Federal or State regulations to predict pol lutant loading s 

from program mines indic ated neg ligible contribut ions o f  ac idity 

or suspended s o l i ds and unknown ( because unregulated ) con tribut ion s 

o f  total d i s solved s o l i ds po l l utants ; howeve r , some increases in 

acidity might result from individual proj ects in the event of non

compliance with appl i cable State or Federal regulation s . 

Land use imp ac ts examined inc luded l and requi rements for 

dispo s al o f  spo i l  and re fuse  from mining and preparation , for 

di spo sal of s l udge generated by wa te r treatment , and for sub s i dence 

caused by unde rground mining . The typical mine requi red 16 acre s 

o f  f ixed land requi rements and approximate l y  63 ac re s per year for 

spo i l  and re fuse di sposal . Coal preparation required about 9 5  ac re s 

o f  fixed land requi remen ts and approximate l y  0. 3 acre s pe r year 

for re fuse d i s po sal . 

Socioeconomic impacts examined included emp loyment , fatal ity 

and in j ury rates , and avai lab i l i ty of medical s e rvice s . A typical 

un de rground mine was estimate d to produce 1 2 5  j obs and to provide 

increased income and public tax revenue s to support addi tiona l 

medical se rvic e s . Some in j ur i e s  or fatal ities are l i ke l y  to occur 

in mi ning pro j ects f inan ced by the program .  Other poten tial im

pacts examined i nclude e f fects on ecosys tems and e s the ti c s , as  

wel l  as histo ric , cul tural , and recre ational s i tes . 

Wh i l e  it i s  po s s ible that the program may cause some impac ts 

on coal tran sportation , invo lving some shift in  coal transportat ion 

pattern s within No rthe rn and Cen tra l Appalachi a ,  an al y s i s  o f  these 

impac ts must be de ferred to s ite- spec i fic analyse s ,  because origi

nation/de stinat ion data i s  not available at a sufficient l eve l of  

detail to permit programmat ic environmental impact an aly s i s . 
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Coal u se r s  we re a s sumed to be opera ting e ithe r exi sting o r  

new 5 7 0  MWe generating plants .  The re s idual s from new generating 

plants burning higher sul fur co al with f lue gas de sul furi z ation 

devices ( scrubbers ) we re compared with the res idual s from burn ing 

low- sul fur program coal without sc rubbe rs . 

Exi s ting generati ng plants we re examined to compare the re s i d

ual s  from burning the higher sul fur coal without s crubbers wi th 

the res idual s from burning low sulfur coal wi thout sc rubbe rs . The 

exi s ting generating p l ants examined were restricted to p l ants  

located in  Air Quality Con tro l Reg ion s whose sul fur emi s s ion l imit 

was in the range o f  1 . 2  to 1 . 7 lbs S02 /MMBtu , i . e . , the s ul fur 

dioxide resulting from burn ing coal with a sul fur content o f  0.6 

to 0 . 8 5 pounds o f  sul fur per mi l l ion Btu . 

Air emi s s ions examin ed inc l uded particulate s , sul fur dioxide , 

n itrogen oxides ( NOx ) '  carbon monoxide , hydrocarbon s ,  and trace 

e lements . For n ew gen erating plant s , the program wi l l  not affect 

part iculate and sul fur dioxide requirements  because all  new plants 

must meet ex isting NSPS emi s s ion l imits . Nitrogen oxide s  wi l l  be 

af fected somewhat by the program because sc rubbers  remove up to 

1 0  pe rcent o f  NO emi s s ions and program coal could displace scrubber s  x 
at some new p l ants .  Carbon monoxide and hydrocarbon emi s s ions wi l l  

be unchanged . Fo r exi s ting noncon forman ce generating plants , sul

fur dioxi de emi s s ions will  be the s ame whether prog ram l ow suI fur 

coal is u sed or scrubbers are used with higher sul fur co al . 

Water pol lutant s ource s include coal p i le runof f ,  ash handling 

water , and l eachate from ash or sc rubbe r s ludge dispo sa l . Use of 

program coal rather than high sul fur coal will result in le s s  sul

furic ac id runo f f  from coal p i le s of s imilar s i ze . The heavy 

metals re sidua l s  from ash handl ing wate r wil l  be s l ightly lower 

wi th the program; leachate w i l l  be somewhat lowe r .  These findings 

are s imi l ar for both new and exis ting gener ating plant s . 
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L an d  u s e  imp ac t s  exami n e d  i n c l ude l an d  req ui reme n t s  for ash 

ve r s u s  s c rubbe r s l u dge di sposal . For new p l an t s , t h e  program 

s i gni f i c an t l y  reduces l an d  requi reme n t s  for d i spo s a l  becau s e  the 

ash requi r e s  o n l y  20 p e rcen t of the d i spo s a l  l an d  wh i ch is requ i re d  

fo r s c rubb e r  s l udge . For exi s t i ng p l an t s , there i s  no d i f fe renc e 

in l and u s e  requi reme n t s  w i th o r  without the program , a s suming 

i de n t i c al S I P  part i cu l ate emi s s ion l i mi t s . 

4. Ag g regate Reg i onal Imp ac t s  

a . Coal Produ c t i on 

The a i r  impac t s  w i t h  the prog ram are s im i l a r  to impac t s  with

o ut t h e  p rog r am , because t here are no s i gn i f i c ant emi s s i on s  f rom 

underground mi n i ng and b e c a u s e  c u rrent ME SA and amb ient a i r  qual ity 

s t andards w i l l  l im i t  inc remen tal emi s s io n s  f rom coal preparat i on 

p l a nt s . Howeve r ,  for s ome i nd i v i dual proje c t s , s ign i f i cant i n 

c re a s e s  l n  f ug i t ive dus t l eve l s  may o c c u r  b e c a u s e  o f  i n c r e a s ed 

t ra f f i c  on hau l a g e  ro ads . S imil arl y , for s ome ind ividual proje c t s , 

s i gni f ic an t  a i r  emi s s i on s may re s u l t  f rom operat i on o f  coal prep

arat i on p l an t s  wh i ch are not in compl i a n c e  w i t h  a i r  q ua l i ty s t an 

dard s . S i nce i t  i s  n o t  pos s ib l e  to an a l y z e  t h e s e  impac t s  o n  a 

programmat i c  ba s i s , t h e s e  potent i a l  impac t s  w i l l  b e  examined in 

s i te -s p ec i f i c  envi ronme ntal an a l y s e s . 

The wa t e r  imp ac t s  w i t h  t h e  p rogram are f ew and l a rge l y  bene

f i c i a l . Howeve r ,  for s ome i nd i v i dual projec t s ,  noncomp l i an c e  

w i t h  e x i s t i n g  N S P S  and e f f luent l im i t a t i o n s  may r e s u l t  in some 

i nc re a s e d  ac i d  mine d r a i n age . The s e  poten t i a l impac t s  can be 

examined o n l y  on a s i te - s p ec i f i c  ba s i s . 

The program w i l l  s l i ghtly i n c re a s e  land d i s tu rban c e  ( ch i e f l y  

s ub s iden c e ) in C e n t ra l  and Nort h e rn App a l ac h i a .  S ub s idence im

pac t s  may be s i gn i f i c ant in Central App a l ac h i a , a l t hough the 

region ' s t e r ra i n  c harac t e r i s t i c s  have min imi z e d  human habitat ion 

in a re a s  e xte n s i ve ly m in e d .  
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The t ran spo rtat ion impac t s  o f  the p rog ram may be s i gn i f i 

c an t  in northe rn App a l a c h i a  and c ent ral App a l ac h i a . N ew mine s 

f i nanced through t h e  p rogram w i l l  require some b u i l d i ng o f  ac c e s s  

ro ad s and e x ten s i on o f  ra i l ro ad spurs , but for the mo s t  part , 

e xi s t ing f ac i l i t i e s  c an b e  u sed . The s e  potent i a l  imp a c t s  c an be 

an al y z e d  only on a s i t e - spec i f i c  bas i s  when t he po i n t  of o r i g i n  

and t h e  d e s t i nat ion o f  p ro g r am co a l  h ave been e s t abl i s hed . 

The soc ioe conom i c  impac t s  o f  t h e  prog ram may be s i g n i f i c ant, 

e sp ec i a l ly in c e ntra l Appal ac h i a  whe re l a rge numbe r s  of mine r s  

a re p r o j e c t e d  t o  b e  e mp l oyed in p rogram- f i n anced mine s . S imi l a r ly , 

fat a l i t i e s  an d in j u r i e s  in c e n t r a l  App a l ac h i a  may b e  s i gn i f i c an t  

because o f  t he i nheren t ly greate r dang e r s  to h e a l t h  a n d  s a f e ty o f  

unde rgro und min ing i n  c ompa ri son t o  s u r f ac e  mining . 

b .  Co a l  U s e  

A s  n o t e d  e ar l i e r , envi ronme ntal impacts o f  coal u s e  a re quan

t i f ie d , f ir s t  a s s uming a l l  p rogram coal i s  consume d by new gen e r 

a t i ng p l ants a l re ady unde r con s truct ion , a n d  s e cond a s suming a l l  

program coa l i s  con sumed b y  e x i s t ing generating p l an t s  curre n t ly 

not in compl iance with app l i cab l e  S I P  s u l fur em i s s i on l imi t s . The 

a c t u a l  impac t s  from imp l emen tat ion of the prog r am are there fore 

" b rac ke ted " by t h i s  app roac h . 

The a i r  pol lutant load in g s  are e s sen t i a l l y  ide n t i c a l  for 

n ew p l ants with o r  w it hout the p rogram for p a r t i c u l a te s , s u l fur 

dioxide , hydro c arbon s , and c arbon monox ide . NO emi s s i ons are 
x 

app rox im ate ly 1 0  p e rce nt l e s s  for a p l an t  w i t h  s c rubbe r s  than 

for one wit hout s c rubbe r s . Fo r exi s t i ng p l an t s , sul fur d ioxide 

emi s s i ons will be the s ame w i t h  e i ther p rog ram qua l i ty coal o r  

w i t h  s c rubbe r s  and h i gher s u l f u r  c o a l . 

The total wat e r  pol l ut ion imp ac t  i s  � 1 perc ent for s uch 

po l lut ant s a s  aluminum , i ron , z i nc , n i c ke l , and t o t a l  s u spended 
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sol ids . P rog ram coal s l ightly redu c e s  copper (3 . 9 %) , c hromium , 

mangan e s e , and magn e s i um d i sc harge s .  For new p l ant s , g roundwate r ,  

rather t han s u r f a c e  wate r ,  may be a f f e c t e d  s i nce ex i s t ing N S P S  

seve r e l y  l imit d i s c harges into s u r f a c e  wate r ; f o r  s ome individual 

n ew p l an t s , s u rface wat e r  may a l s o be a f f e c ted in the event of 

noncomp l i an ce with N S P S . Fo r e x i s t ing p l an t s ,  s u r f a c e  wate r impac t s  

may b e  s i g ni f i c ant . S u c h  poten t i al impa c t s  wil l be e xami ned I n  

s i te - sp e c i f i c envi ronme n t a l  anal y se s . 

Land u s e  req u i remen t s  fo r n ew p l an t s  are reduc e d  app rox i 

ma te l y  5 0  p e r c e n t  w i t h  t h e  program because s c rubbe r s l udge di sp o s a l  

w i l l  not b e  req u i re d . For e x i s t ing p l an t s , l and u s e  impac t s  are 

e s s en t i a l l y  un change d , except that h i gher a s h , nonprog ram c o a l  

s l igh t l y  i n c re a s e s  t h e  amo un t o f  l and requ ired for a s h  d i spo s a l . 

D .  Program A l t e rn a t i v e s  

F o u r  al t e rn a t i v e s  t o  t h e  p rogram are con s i dere d : 1) no 

ac t ion , 2) d i r e c t  c a s h  sub s i d i e s , 3) in come tax incen t i ve s , and 

4) i n c r e a s e d  e n fo r cement s t rate g i e s . 

B e c a u s e  t h e  l o an guarantee p rogram i s  mUl t i -purpo s e  an d 

h i ghly d i re c te d  a t  sma l l , un derground , l ow s u l f u r  coal produce r s , 

the al ternative s a re prima r i l y  f i nan c i a l  in nature . Tho s e  e x amined 

p roved to be e i th e r  mu ch more expen s ive , o r  muc h  l e s s  e f f e c t i ve 

than a l o an gua ran tee app roa c h .  From an envi ronmental p e r sp e c t i ve , 

t h e  impac t s  o f  a l t e rn a t i ve appro ache s a re v i rtua l l y  i de n t i c a l , on 

a p er ton o f  coal p roduc t ion b a s i s ,  be c au s e  t h e  a l t e rn at i ve p ro 

g rams d o  not a f fe c t  min i ng t e c hnology , but on ly the l e ve l  o f  under

g roun d  low sul fur ut i l i ty s t e am coal p ro du c t ion by sma l l  un der-

groun d  coal pro duce r s . T h e s e  a l te rnat i ve s  are di s c u s s e d  gen e ral l y  

an d r e l a t ive to on e ano ther in Chapt e r  X.  



C HAPTER I I  

D E SC R I P T I ON O F  PROPOSED AC T I ON 

A .  C ur rent U . S .  Energy S i t ua t ion 

1 .  Gene r a l  Backgro und 

It has been over four ye ar s s ince the Organ i z a t i on o f  

P e t ro l e um Expo r t ing Countr i e s  ( OPEC ) impo sed an emb a r go on 

shipments o f  c rude o i l  to the Uni ted S ta te s . S ome a c t i on s  

have b e en taken by Congre s s  and the Admini s t ra tion to reduce 

the Uni ted S t a t e s ' vu lne rab i l i t y  to future embargo e s . O i l  

pr i c e s  have been a l lowe d t o  inc r ea s e ; outer Con tinent a l  S he l f  

l e a s ing ha s been a c c e l e rate d ; Ala s k an o i l  i s  b e ing produc ed ; 

t he Ene rgy S upp ly and Envi ronmental Coordination Act ( E SECA ) 

providing autho r i ty to conver t power p lant s  and ma j o r fue l 

b urning insta l l a tions ( MFB I ' s ) from o i l  t o  coal wa s ex tende d ;  

the Nonnuc lear Ene rgy Re search and Deve lopment Act o f  19 7 4  was 

pa s s ed , pe rmi t t ing re search into ad vanc ed ene rgy tec hno l o g ie s ;  

and the Energy Po l i cy an d Con se rva tion Ac t e s t ab l i s he d  energy 

conservat ion a s  a viab le po l ic y  opt ion for the future . However , 

de s p i te th e s e  a c t ions , the United S t a te s ' depen dency on fore ign 

impo r t s  cont inue s to grow b o th in a b s o l ut e  and re l a t ive terms . l /  

The new Admini s t ra t ion ha s art i c u l a ted two ma j or pr ior i t i e s  

in i t s  propo s ed compr ehen s ive energy po l ic y . Energy conserva t ion 

wi l l  be s t r e s sed to r educ e d emand for a l l  forms of en ergy , and 

co a l  development w i l l  b e  encour aged by an e f fort to inc r e a s e  coa l 

ut i l i z a tion in the ut i l i ty and indu s t r i a l  s e c to r s . 

1/ In 1 9 7 3 ,  the U . S .  w a s  impo r t ing rough ly 5 . 5  mi l l ion barre l s  
p e r  day ( MMBD ) o f  c r ude o i l  and pe tro l eum produ c t s  f rom 
fo re i gn sources . By March o f  19 7 6 ,  t he U . S .  was importing 
over 8 . 0  MMBD , a l though nat iona l total ene rgy cons umption 
was a t  o r  be low 19 7 3  con sumpt i on leve l s .  

11-1 
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2 . H i st o r i c a l  Ene rgy Requ i rements 

The demand for energy i n  the Uni ted States grew a t  an 

average r a te o f  3 . 2 % per year be twe en 1 9 4 7  and 19 7 3 . 1/ As 

shown in F i gure 11- 1 ,  mo s t  o f  the growth in con s ump t i on ha s 

been sat i s f i e d  by i nc re a s ed p e trole um and na tur a l  ga s s up pli e s . 

Table 1 1-1 ind i c a t e s  that the U . S .  d ep endenc e on p e troleum 

products ha s i n c r ea s e d  f rom 3 9 . 8 % in 1 9 5 0  to 4 6 . 3 % o f  to tal 

energy co n s umed in 1 9 7 3 . Natural ga s showe d  the mo s t  s i gn i 

f i c a n t  incre a s e , accoun t i ng f o r  18 . 2 % o f  to tal c o n s umpt i on in 

1 9 5 0  and 3 0 . 8 % i n  1 9 7 3 . 2/ 

Th i s  incre a s ed dependen c e  on natural gas and petro l e um p ro 

duc ts was c ha r a c te r i z e d  b y  a s i gni f ic a n t  increa s e  in impo r ted 

p e troleum produc t s . As Tab l e  11-1 ind i c a te s , U . S .  dependenc e  

on foreign so u rc e s  o f  o i l  and ga s inc rea s ed from 12 . 6 % o f  to tal 

supp l y  i n  1 9 5 0  to 3 6 . 2 % in 1 9 7 3 . Th i s  t r end has a c c e l e r a t ed 

dur ing the la s t  f ew yea r s . B e twe en 1 9 7 0  and 1 9 7 3 , impo r t s  o f  

r e f in ed pr oduc t s  gr ew b y  18 . 8 % per ye ar . D ur i n g  t he s ame per iod , 

o u tp uts o f  pe tro l eum prod u c t s  der i ve d  from dome s t i c  c r ude o i l  

and na tural ga s p l ant l iquid s decrea s ed b y  1 . 7 % per year . Con

s e quent l y ,  o i l  impo r t s  do uble d over the 1 9 7 0 - 7 3  per iod . 

The conseque n c e s  o f  the trend towa rd inc r ea sed dependenc e 

on fore ign o i l  were made appa r en t  b y  th e Arab oil embargo in 1 9 7 3  

and s ub s e quent inc re a s e s  in the pr ic e o f  o il l ev i ed on impo r t i ng 

nations by OPEC . E f fo r t s  to avert further dependency on foreign 

impo rt s s i nce the emba r go have no t b e en adequate to prevent 

imported supp l i e s  f rom inc rea s i ng . Pro spec t s  for improvement 

continue to deter iorate w i th th e Fe dera l Ene r gy Admi n i s tration ' s  

1/ U . S .  D epar tme nt o f  I n t e r i o r , Burea u o f  M i n e s , " U . S .  Ene r gy 
Thro ugh the Year 2 0 0 0 "  ( re vi s ed ) , D e c emb e r , 19 7 5 . 

2 /  I n  1 9 7 2 , natur a l  ga s con sump t i on wa s even h i gher , ac count ing 
fo r 3 2 . 1 %  of tota l energy d emand . 



F IGURE 11-1 
UNI TE D  S TATES GROSS ENERGY CONSUMPTION BY SOURCE , 1 9 4 7- 1 9 7 5  
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Sourc e 

Co a l  

P e trol eum 

Dome s t i c  

Impo rted 

Natural Ga s 

Other 

TOTAL 

11-4 

TABLE 11-1 

U . S .  ENERGY CONSUMP T I ON 

1950 -1973 

1950 1970 

-- ----.-- (10
12 Btu per 

12,912 12,921 

13,489 29,615 

(11,789) (22,744) 

( 1,700) ( 6,8 71) 

6,150 22,029 

1,440 2,879 

33,8 58 6 7,444 

1973 

year ) - - - - - - - -

13,3 37 

34,471 

(21,989) 

(12,482) 

22,95.9 

3 ,73 1 

74,538 

- - - - - - - - - ---. ( % o f  to tal ) ------------ -

Co a l  3 8.1 19.6 17.9 

P et ro l eum 39.8 43.9 46 .3 

Dome s ti c  (87.4)
1/ 

(76 .8) (63 . 8) 

Impo rted (12 . 6) (23.2) (36 .2) 

N a tura l Ga s 18.6 3 2.7 3 0 . 8 

O t h e r  4.3 4.3 5.0 

TOTAL 100 .0 100 .0 100 .0 

11 
P erc entag e s  r e f er to total petrol eum d emand . 

SOURCE : U . S .  Bure au o f  Mine s . 
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( F EA ) p r e d i c t i on o f  a sharp increa s e  i n  impo r ts , up to 4 5 . 2 % of 
total u.s. o i l  demand , i n  1 9 7 7 . I t  i s  c le a r  tha t ,  de s p i te the 

wa rning s i gn a l s  of the 1 9 7 3  emba rgo , th e U . S . has become eve n  

mo re depe ndent o n  for e i gn sourc e s  to me e t  i t s  energy r equi re

me nt s . 

3 .  Cur re n t  Coal U s e  and D evel opme n t  

a .  Supply 

For a number o f  year s , the Federal Governme n t  ha s been 

s tre s s i ng the need fo r add i t ional coal produc tion to reduce th e 

n a t i o n ' s  depe ndence on fo re i gn o i l  and on i nc r e a s i n g l y  s c a r c e  

dome s t i c o i l  and gas . The P r e s ident ' s  propo s e d  Nation a l  Energ',' 

P l an ( NEP ) c a l l s  for.an increase in c o a l  produc t ion to 1 2 6 5  

m i l l io n  ton s per year ( MTPY) by 1 9 85 .
1 /  

B e c a u s e  some coal minps 

wi l l  b e  c l o s ing , r e s u l t i ng in l o s t  c apac ity o f  2 5 3  11TP Y ,  at th� 

same t ime that n ew one s are open ing , i n c r e a s e d  produc t i on must 

o f fs e t  lo s s e s  f rom e x i s t i ng prod uction as we l l  as add to overa l l  

coa l produc tion a s  shown i n  Tab l e  1 1 - 2 . 

TABLE 1 1 - 2  

C HANGES I N  P RODUCT I ON ,  1 9 7 5 - 1 9 84 

( MTPY)  

1 9 7 5  B a se l i ne pro j ec t ion + 6 3 9 

1 9 7 5 - 1 984 New c apac i ty required + 87 9 

1 9 7 5 - 1 9 8 4  Lo s t  capac i ty - 2 5 3  

1 9 84 P ro j e c ted produc t i o n  +1 2 6 5  

SOURC E : Pres i d e n t ' s  Energy I n i t ia t i ve s  S ce nar io ( Run A1 585 6 9 C )  
a n d  F EA ,  Na tional Energy Out look , 1 9 7 6 . 

The 1 2 6 5  MTP Y  o f  1 9 85 produc t ion capac i ty i s  expected to b e  

d i s t r ibuted among e a s te r n  and we s te r n  m i n e s  and s u r f a c e  a n d  deep 

mi ne s a s  shown i n  Tab l e  1 1 - 3 . 

1 /  
Th i s  ana l y s i s  i s  b a s ed on coa l s uppl y/demand f i gure s in the 
o r i g i n a l  NEP i s sued by P re s i de n t  Carter i n  Apr i l , 1 9 7 7 ; i t  
doe s n o t  re f l e c t  s ub s equent revi s i on s t o  t ho s e  projec tion s .  



SOURC E : 

1 1-6 

TAB LE 1 1-3 

P ROJEC T IONS OF NEW COAL PRODUCT I ON , 1 9 7 5- 1 9 8 4  

( MTP Y )  

S u r f a c e  Deep Total 

E a s tern* 2 9 2 5 3 8  8 3 0 

We s tern 3 7 3 6 2 4 3 5 

To tal 6 6 5  6 0 0  1 2 6 5  

* E a s t  o f  the Mi s s i s s i pp i  R iver . 

F EA ,  P r e s ident ' s  Energy Ini t i a t i ve s  S c e nar i o , 1 9 7 6 . 

S ix ty - s i x  perc ent o f  the e xpe c te d  1 985 produc tion i s  pro

j e c te d  to o c c ur in the Ea s t .  E i gh ty- e ight p e rc ent o f  the nation ' s  

5 , 2 4 7  mine s are now l o c a te d  in the Ea s t , but they supp l y  only 5 5 %  

o f  the nation ' s  coal ( Tabl e 1 1-4 ) . I n  1 9 7 4 , the output o f  the 

average e a s te rn mine wa s 7 1 . 6  tho usand tons per year , whi l e  we s t

e rn mine s ave r aged 4 4 7 . 4  tho u s and ton s per year , or over s i x t ime s 

the e a s te r n  per mine produc t ion . 

TAB LE 1 1 - 4 

( U . S .  VS . EASTERN ) 

NUMBER OF MI NES AND 1 9 7 4 P RODUC T I ON 

% o f  % o f  Ea s tern a s  % 
Eas ternl/ To tal U . S .  To tal of To tal U . S .  

Total 

# Mine s 4 , 6 4 1 1 0 0  5 , 2 4 7  1 0 0  8 8  
Tonnage* 3 3 2 . 3  1 0 0  6 0 3 . 4  1 0 0  5 5  

Underground 

# M i ne s  1 , 9 1 0  4 1  2 , 0 3 9  3 9  9 4  
Tonna ge 1 9 7 . 9  6 0  2 7 7 . 3  4 6  7 1  

S ur f ac e  

# Mines 2 , 7 3 1  5 9  3 , 2 0 8  6 1  8 5  
Tonnage 1 3 4 . 3  4 0  3 2 6 . 1  5 4  4 1  

1 /  Appa l ac h i an region . * M i l l ion Short Ton s . 
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The data in Tab l e  1 1-5 ind i c a te the pre ponderanc e o f  sma l l 

and undergro und mine s in th e  e a s t . Nine ty - s even and one-ha l f  

perc ent o f  the e a s tern mine s  produce le s s  than 5 0 0 , 0 0 0  TPY whi l e  

o n l y  7 4 %  o f  the we s te rn mine s a re i n  thi s category . In the ea s t ,  

mines produc ing l e s s  than 5 0 , 0 0 0  TPY contribute 1 7 %  o f  a l l  ton

nage whi l e  in the we s t ,  mine s in th i s  s i z e c l a s s  contr ibute only 

1 . 5 % .  N ine ty- four percent of a l l the na tion ' s  underground mine s  

are l o c ated i n  the ea s t , y e t  they pro duce on l y  7 1 %  o f  the na t i on ' s  

coa l . The se undergro und mine s , there f ore , a l so tend to be sma l le r  

than tho s e  found i n  the we s t . 

The coa l indus try i s  much l e s s  c oncentra t e d  than mo s t  ma j o r  

manuf ac turing indus trie s ,  and in the eas tern S tates i t  i s  even 

les s so . Wh i l e  the large s t  1 5  companie s in the c o a l  indu s try 

produce 4 6 . 5 %  o f  to tal outpu t , the 2 0 large s t  companie s in the 

paper , pe tro l e um ,  and s teel ind u s t r i e s  produce r e spec t i ve l y  9 7 % , 

8 4 % , and 8 3 % o f  a l l  shipmen t s . l /  An e xaminat ion o f  data in the 

Keys tone Coa l Manua l shows the p repond e ranc e o f  sma l l compan ie s 

in add i t ion to sma l l  mine s in the ea s t .  F o r  e xamp l e , V i rginia 

conta ins 7 2 compani e s  oper at ing 6 82 mine s  and produc ing 3 4 . 3  MTPY 

o f  coa l wh i l e  I l l ino i s  produc e s  58 . 2 MTPY of coa l with onl y  1 5  

compan i e s  ope r a t ing 5 5  mine s . I n  We s t  V irginia and e a s tern Ken

tuc k y , s ma l l  c ompan i e s  are even more preva l en t . 

b .  Deman d  

P ro j e c tions o f  c o a l  demand for 1 9 8 0 , 1 9 8 5 ,  and beyond made 

by the Federal government , c o a l  con s ume r s , and o thers a l l  po int 

toward an incre a s e  o f  one th ird in coal demand from 1 9 7 5  to 1 9 8 0  

and a near do ub l i ng b y  1 9 8 5 .  Wh i l e  the var ious forec a s t s  di f fe r  

somewhat , they agree in ind icat ing a r a p i d  growth rate o f  about 

6 %  per year c ompounded . Tab le 1 1 - 6  compare s various pro j ec tions 

of dome s ti c  deman d . 

1 /  1 9 6 7 Census o f  Manu fac turer s :  Concent r a t ion Ratio s  in Manu
fac tur ing. 



> 500 200-500 
#��j neg Tons 'Mines Tons 

� 1/ 
Unrl<!rground 102 86,426 165 52,036 

Surface 12 9,701 93 27,029 

Total 115 96,126 258 79,036 

\oI€'.stern 

t;r:de rg round 59 69,478 18 6,829 

Surface 99 159,363 51 16,436 

Total 158 228,842 69 23,295 

U.S. Total 

'lnderground 162 155,904 183 58,865 

Surface 111 169,064 144 43,465 

Total 273 324,969 327 102,331 

1/ Appalachian region. 

TABLE 11-5 

PRODUCTION BY SIZE OF MINE 

(thousand tons) 

100-200 50-100 
lIMines Tons IIMines Tons 

177 25,590 214 l4,987 

199 26,809 478 34,313 

376 51,399 692 49,302 

10 1,520 13 954 

54 7,502 71 4,391 

64 9,022 84 5,943 

187 26,110 227 15,941 

253 34,311 549 39,304 

440 60,421 776 55,745 

10-50 < 10. 
�Mines Tons lIMines Tons 

751 17 ,877 500 2,107 

1,298 33,287 651 3,173 

2,049 3,169 USl 5,280 

15 445 14 60 

116 3,035 86 459 

131 3,474 100 518 

766 18,322 514 2,167 

1,414 36,322 737 3.632 

2,180 54,643 1,251 5,798 

Total 

#Mines Tons 

1,310 197,994 

2,731 134,315 

4,641 332,300 

129 79,315 

477 191,783 

606 271,090 

2,093 277,309 

3,208 326,098 

5,247 603,406 

I 

I 

I 

I 
I 
I 

H H I 00 
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TABLE 1 1 - 6  

PROJECTIONS OF TOTAL DOME S T I C  

COAL DEMAND FOR THE U . S .  

(mi l l ion to ns ) 

Projection 

u.s. Department o f  Interior 
January 1 9 72 

National Pe tro leum Counci l 
July 1 9 7 1  

She l l  O i l  Company 
February 1 9 7 2  

Oi l and Gas Jo urna l  
November 1 9 7 1 

Cha se Manhattan Bank 
June 1 9 7 2 

1 9 7 4  
Year 

1 9 8 0  1 9 8 5  

9 4 7.2 

7 4 8.9 

9 3 6  

8 9 3.6 

9 2 8 . 6  

8 3 2 1 0 9 2  P ro j e cted Enerqy Cons umption 
u.S. Bureau of Mines  June 1 9 7 4  

Department o f  the Interior 
( Energy Through the Year 2 0 0 0 ) 

5 5 6.5(6 1 5 . 6 ) a/ 7 3 6( 8 0 6 ) a/ 9 2 3  ( 9 9 8  )
a/ 

De cembe r 1 9 7 5  

. lCF, Inc. 
Augus t 1 9 7 5  

FEA 
Ene rgy Outlook 1 9 7 6  

F EA 
Presi dent ' s  Energy Init iat ives 
Scenario 

Actual 
u . S. Bure au o f  Mines Data 
( I CF Report ) 

( 6 1 2 - 6 34 )  a/ 

5 5 l ( 6 1 1 ) a/ 

5 4 9 . 3 ( 6 0 9 . 3 )a/ 

( 7 9 3 )  a/ 

7 1 9 ( 7 9 9 )
a/ 

9 6 0  ( 1 0 4 0 )a/ 

N/A 1 1 7 6  

a /  Parenthese s indicate total u . S .  demand ( domestic and exports ) .  
b/ 1 9 7 5  demand . 
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rfab l e  11 - 7 s ummar i z e s  the demand s ec to r s  and the i r  pa s t  

s i ze . 

TAB LE 1 1 - 7  

COAL CON S UMP T I ON BY S ECTOR 

(mi l l i on ton s ) 

E l e c tr ic Meta l l urg i ca l  Re s i de n t i a l /  
Year U t i l i t i e s  U s e  Ind us try C omme r c ia l �xpo r t s  To t a l  

1 9 7 0 3 1 9  9 6  88 1 2 7 1  586 

1 9 7 1  3 2 6 9 3  7 4  1 1  5 7  5 6 1  

1 9 7 2 3 4 9  87 7 2 9 5 6  5 7 3  

1 9 7 3  387 9 4  6 7  8 5 3  6 0 9  

1 9 7 4  388 9 0  6 4  9 6 0  6 1 1 

1 9 7 5  4 0 6  8 3  6 4  7 6 4  6 2 4 

Wh i l e th e var iou s fore c a s t s o f  e l ec t r i c i ty demand a l l  pr e d i c t  

a nn ua l g rowth r a te s o f  5 - 7 %  through 1 9 9 0 , t h e  ne t growth i n  genera

tion from 1 9 7 3  to 1 9 7 4  wa s zero , and from 1 9 7 4  to 1 9 7 5 ,  l e s s  th an 

2%. Th i s  is a t  l ea s t  pa r t ly due to the imp a c t o f  sharply h i ghe r 

e l ec t r i c i ty p r i c e s  and the s eve r e  e conom i c  r ec e s s i on . Some u t i l i 

ti es found th a t  hous eho ld e l e c tr i c i ty u s e  i n c r e a s e d  s i gni f i cantly , 

wh i l e  i ndus tr i a l  d emand f e l l  sharp l y  ( s e e  Tab l e  1 1 -8 ) . I t  now 

se ems tha t growth in e l e c tr i c i ty produc t ion and re l a ted coal de

mand have r e s umed a s  the eco nomy con t inues to recover and indu s -

t r i a l  produc t i o n  grow s . The P r e s ident ' s  Energy I ni t i a tives , 
Sc e n a r i o p ro j e c t s  growth i n  coal d emand a t  7 . 5 %  annua l ly through 

1 985 l a r g e l y  b e c aus e of i ndu s tr i a l  and u t i l i ty conver s io n s  to 

coal f rom o i l  and natura l ga s .  

O f fs e t t ing the e f f e c t  on coa l demand o f  the r e c en t  s l ow 

growth i n  demand for e l e c tr i c  power ar e the smal l increa s e s  i n  

nuc l e ar c apac i ty ,  from 1 9 7 4  to 1 9 7 5 , o f  only 3 0 0 0  me gawa t t s  ( MW )  , 

or 9 % .  Each 1 0 0 0  MW o f  nu c le a r  capa c i ty produc e s  e l e c tr i c i ty 
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TAB LE 1 1 - 8  

P ERCENT I NCREAS E ( D ECREAS E )  I N  

DEMAND F O R  ELECTRIC I TY B Y  CON S UMING S ECTOR 

1 9 6 4-
1 9 6 9  1 9 7 0  1 9 7 1  1 9 7 2 1 9 7 3 

9 . 3 9 . 8 7 . 0  6 . 8 8 . 4  

& Powe r 9 . 3  9 . 1  6 .  7 8 . 4  9 .  7 

& Power 6 . 4 2 . 8  3 . 5 7 . 9  7 . 5  

TOTAL CONSUMP T I ON 8 . 0 6 . 4 5 . 4 7 . 6  8 . 0 

SOURCE : FEA , N a t iona l Energy Outlook , 1 9 7 6 ,  p .  2 2 7 .  

1 9 7 4 1 9 7 5  

0 . 1  6 . 2 

(1 . 1  ) 7 . 0  

O. 3 ( 4 . 7 )  

(0 . 1 ) 2 . 0  

e q uival e n t  to th at g enera ted b y  2 . 8  mi l l io n  t o n s  o f  c o a l  per year . 

I f  nuc l e ar capa c i ty cont inue s to lag , c o a l  combus tion by uti l i t i e s  

ma y i nc r e a s e  fu rther i n  1 985 . 

The ava i lab i l i ty o f  na tural gas t o  ut i l i ty bo i l e r s  i s  to b e  

inc re a s ing l y  re s t r i c t ed i n  t he propo s e d  N EP . D ur ing 1 9 7 5 , uti l i 

t i e s  ( mo s tly i n  the so uth ) purcha s e d  gas equ i v a l e n t  to 138 mil l ion 

tons o f  c oa l . Th e propo sed NEP tax penalt i e s  o n  the u s e  o f  natural 

gas by ut i l i t i e s  and the coal c on ve r s io n  tax i n c e n t i v e s  are l i k e l y  

t o  sh i f t  muc h o f  t h e  na tura l g a s  combus tion t o  co a l  b y  1 98 5 . 

Th e two i s s ue s  di s c u s se d  above s ugge s t  the poten t i a l  fo r 

h igher d emand for c oa l . Th e mo s t  s er io u s  o f f s e t  to t h i s  deman d 

growth i s  t h e  po s s ib i l ity that e l e c t r i c i ty demand w i l l grow at 

a s l ower pac e , a s  it did in 1 9 7 4 - 1 9 7 5 . Were th i s  to o c cur , over

a l l  growth in c oa l  demand wou ld be l owe r , too , b e c a u s e  coa l - f i red 

produc t i on of e l ec tr i c i ty ac counts for 7 0 %  of coal d emand . 

Ano ther imp e tus to demand i s  pro j e c t e d  to be the ESECA 

p rogram . Und e r  the F EA Co al Conve r s io n  Orde r P rogram a u tho r i z ed 

by the Energy S upply and Env ironmental Coordinat ion Act , FEA has 
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is sued 9 2  prohibition orders (most of wh ich are not yet 

effective ) to 4 3  exist ing generat ing stations . The se util ities 

would generate a total increased coa l demand o f  2 1 . 5  MTPYJ however ,  

only a portion of the se converted units wi l l  requ ire program 

quality coal . 

In 19 7 5 ,  for the first time in a decade ( and in a year of 

recession ) ,  indus tria l coal consumption did no t drop . Tab le 1 1- 9  

shows thi s pa ttern . 

TABLE 1 1 - 9  

I NDU STRIAL S EC TOR COAL CONSUMPTION 

(MTPY ) 

Year Coa l  Consumed 

19 70  8 8  

1 9 7 1  7 4  

1 9 7 2  7 2  

1 9 7 3  6 7  

19 7 4  6 4  

19 7 5  6 4 

To some extent , th is trend may have reversed becaus e of curtail

ments o f  natural gas and ,  to some exten t ,  because o f  a swi tch 

from o i l  to coa l for economic reasons . Based on FEA ' s recent 

survey of ma j or fue l -burning instal lations , only a sma l l  fraction 

( about 5 % )  of ga s us ers can convert easily to coa l.  On the other 

hand , the F edera l  Power Commi s s ion ( FP C )  reports curtai lments o f  

natural ga s appro ach a n  annual rate o f  2 tr i l l ion cubic feet ( TCF ) 

or about 1 0 %  o f  supply . The e f fect of thes e  curtai lments is felt  

by  indus try , which uses  abo ut 9 TCF . I f  any sub stantial frac tion 

of thi s  gas we re diverted from indus tria l users as co ntempl ated 

in the proposed NEP , coa l  demand could rise sharply , by abou t 4 0  

nli l l ion tons for each 1 0 %  reduction in industrial gas con sumption . 
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B .  D e s c r i p t i on o f  the P ropo sed Ac tion 

1 .  Purpo s e  and H i story o f  Legi s l a tion 

S e c t i on 1 0 2 ( d )  o f  the Energy P o l i c y  and Con s ervat i o n  Ac t 

of 1 9 7 5  ( P ub l ic Law 9 4- 1 6 3 ) d i rec t s  the Admi n i s tr a to r  o f  the 

Fede ral Energy Admin i s t ra t ion [ now Departmen t  o f  Energy ( DOE ) ]  

to " pr e s c r ibe such regul ations as may b e  ne c e s sary o r  approp r i a te 

to c a rry out " the prov i s ions o f  Sec t ion 1 0 2 o f  the Energy Po l i cy 

and Conse rvation Ac t . Th i s  sec ti on autho r i z e s  the Admi n i st ra tor 

to ove r s e e  the c r ea t i o n  and admin i s trat ion of a F edera l loan 

guar antee program for the purpo s e  of a c c e l erat ing the deve lop

me nt b y  sma l l  coa l produc e r s  o f  underground coa l mine s who s e  

output wo u ld b e  envi ronment a l l y  ac cep tab l e  a s  de f ined b y  the 

C l ean A i r  Ac t and wh o s e  ope r a t ions wou l d  be in comp l i an c e  with 

exi s t i n g  F eder a l  hea l th and s a f ety regu l atio n s . 

Under S e c tion 1 0 2 o f  the Act , a maximum o f  $7 5 0 , 0 0 0 , 0 0 0  i n  

loan gua ra ntee s  may b e  o u t s tand i n g  a t  any time . E i ghty percent 

of the f unds guaranteed mu s t  b e  fo r mines wh ich p roduc e low su l 

fur c oa l . "Low s u l f u r  coal " i s  de f i ne d  as coa l con tain i ng no 

mo re than 0 . 6  l b s  o f  e l emen t a l  s ulfur per mi l l ion B t u ' s  ( lb s /MMB t u )  

a f te r  the appl i c a t ion o f  any coal pre par a t i o n  proc es s .  Th i s  r e 

s t r i c t ion i s  i d e n t i c a l  t o  a l lowing t h e  emi s s i o n  o f  o n l y  1 . 2 l b s /  

MMBtu s u l fur dioxide ( S 02) o r  t h e  u s e  o f  0 . 7 % s u l fur coa l as s umi ng 

a hea t rate o f  1 1 , 80 0  B t u/ l b . The rema i n ing 2 0 %  o f  th e fund s 

guaranteed may be used for opening new unde r g round mi nes wh i c h  

pro duc e coa l wh ich i s  no t l ow i n  s u l fur content . 

Under S e c tion 1 0 2 , th e app l icant may re c e ive such a guaran tee 

o n l y  if the Adm i n i s trator o f  DOE dete rmine s that : 

• the appl icant i s  c apab le o f  s uc c e s s f u l l y  deve loping and 

opera t i ng the propo s e d  mine ; 

• the app l icant h a s  demons trated tha t the propo sed mine 

w i l l  b e  cons truc ted and operated in comp l i a nce w i t h  
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p rovi s i ons o f  the Fede r a l  Coal M in e  Hea l th and S a f e t y  

Ac t ;  

• i t  i s  rea sonab l e  to a s s ume tha t the loan wi l l  be repa i d ; 

• th e app l i c ant ha s obtaine d  a con t rac t to s e l l  the coal 

to a per son c e r t i f ie d  by the Admi n i s tra to r  o f  the E nvi ron

me nta l P r o te c t ion Agency ( EPA ) as c ap ab l e  of burning such 

coa l i n  comp l iance w i th the requi rements of the C l ean 

Air Ac t ;  

• s uch a contra c t  mus t  be for a t  l e a s t  the dura tion o f  

the period during which th e loan i s  requi red to be 

repaid ; 

• the loan w i l l  be ade qua t e l y  s e c ured ; 

• the app l i c a n t  wo uld be unab le t o  obta i n  f i nan c i n g  

wi tho u t  a l o a n  gua rante e ; 

• the loan wi l l  enhance compe t i t ion and/o r encourage 

new ma rke t en try ; and 

• the app l i c ant ha s adequa te coal r e s erves to cover any 

a fo remen t ioned comm i tmen t s . 

I n  a ddi t ion to the above , the appl ican t c an be con s i dered e l i g ib l e  

f o r  a loan guarante e  on l y  i f  t h e  app l i c an t  ( to ge ther w i th a l l  

a f f i l i a te d  pe r son s )  : 

• d i d  no t produce more than 1 , 0 0 0 , 0 0 0  ton s o f  coa l i n  the 

year preceding the year in wh ich he app l ie s  f o r  a loan 

guara n te e ; 

• d i d  no t p roduce mo re than 3 0 0 , 0 0 0  ba r re l s  o f  c r ude o i l  

o r  own a ref inery i n  th e pr eceding c a lendar year ; and 

• d i d  no t ha ve gro s s  revenue s in exce s s  o f  $ 5 0 , 0 0 0 , 0 0 0  in 

the prec e d i ng ca l endar year . 

I f  the app l i cant me e t s  a l l  o f  the above re qui remen t s , then 

he w i l l be e l i g i b l e  to app l y  for a Federa l loan guarantee cover ing 

8 0 % of the l e s s e r  o f : 1 )  the principal b a l anc e of the loan , o r  

2 )  the c o s t  o f  deve lop ing th e underground mine . For examp l e , 
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i f  a b ank re quired a 2 0 %  equ i ty inve s tmen t  by the coa l produc e r  

a nd agreed t o  prov ide a loan fo r t h e  rema i n in g  80 % ,  then the 

gove rnmen t guarantee wou l d  cover o n l y  6 4 %  o f  the pro j e c t  co s t s  

( i . e . , 80 % o f  the bank l oan wh ich f inances 80 % o f  the pro j e c t ) . 

I n  th i s  c a s e , the money a t  r i s k  wo uld be 2 0 %  equi ty , 1 6 %  bank 

loan fund s , and 6 4 %  b ank loan f und s guaranteed by the gover n 

me n t . I n  add i tion , t h e  eq u i t y  ho lders in the debtor company 

may b e  requi red to provide p e r sona l or o t he r  guarante e s  fo r a 

port ion o f  the l o an amoun t .  The above examp l e  i s  mer e l y  i l l us 

tra t ive o f  the re l a t ive loan-to -equi ty share wh ic h wou l d  vary 

from p ro j e c t  to pro j ec t  depending on f i nanc i a l  mer i t s . No per

son o r  g ro up s  o f  a f f i l i a ted pe r son s can rec e ive guar antees for 

more than $ 3 0 , 0 0 0 , 0 0 0 . 

2 . Rel ated Law and Leg i s l at ion 

The C l e a n  Air Ac t ,  the Na t iona l Env ironmen t a l  Pol icy Act , 

and the Federa l  Co al Mine Hea l th and S a f e ty Ac t are the pr ima ry 

l aws re l a ted to imp l emen t in g  the Coa l Lo an G uarantee P rog ram . 

I n  regard to the C lean Air Ac t ,  the Environment a l  Pro tection 

Age ncy mus t c e r ti fy that coa l produced und er the loan guar a n te e  

pro gram can b e  bu rned by t he c u s tomer in comp l iance with e x i s ting 

New Source P e r fo rmance S t anda rds ( NS P S )  a nd S ta te I mplementation 

P la n s  ( S I P ' s ) . The A c t  s pec i f i e s , a s  a sa l e s  con t r a c t  cond i t ion , 

that the Admi n i s trato r o f  the Environmen t a l  Protec tion Agency 

c er t i fy tha t the c on s umer s  of coal produced under the guaran tee 

pro gram w i l l  be ab l e  to burn such c oa l in comp l iance with a l l 

app l i c ab l e  requi reme n t s  o f  the C l ean A i r  A c t  a nd a ny app l i c ab l e  

imp l emen ta t ion p l an . C e r ta in typ e s  o f  ce r t i f ic a tion s c o u ld i n-

d uc e  u t i l i tie s and l ending i n s t i tutions to pa r t i c ipate i n  the 

p rogram . Th e C l ean Air Ac t ,  as ame nde d  i n  Aug us t ,  1 9 7 7 , w i l l  

e xe r t  d i f feren t  re g u l a tory demands o n  coa l - f ired powe r p lants 

dep end i n g  o n  whe n  th ey were or w i l l  be b u i l t .  For the mos t  par t ,  

e xi s t i ng power p l a n t s  are governed b y  emis s ion l im i ta t ions s pec i f ied 
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In S I P ' s . Powe r p l ant s curren t l y  unde r c on s truct ion are sub j e c t  

to e x i s t i ng N S P S  f o r  fo s s i l fue l - f i red s te am e l e c t r i c  f ac i l i t i e s . 

Power p l an t s  cu rren t l y  w i t hout construct ion pe rmi t s  wi l l  have 

to c omp l y  w i t h  N S P S  to be propo sed somet ime in the summe r o f  1 9 7 8 .  

Coal sa l e s  contrac t s  no rma l l y  con t a i n  a provi s ion a l lowing 

the contract t o  be terminate d  if th e coa l c anno t  be bu rned in 

c omp l i a nce w i t h  air qua l i ty s tandard s .  Act ion by EPA , S ta te s , 

or l o c a l  a i r  qua l i ty control boards cou l d  c a u s e  a c on t ra c t  to 

be vo ide d .  Any a s s uranc e s  prov ided b y  EPA to reduce the unc er 

ta i nty wo u ld increase the program ' s a t t rac t ivene s s . G iven th e 

prob ab l e  l ega l and pr ac t ic a l  cons t r a i n t s  on E PA , th e cer t i f i c a 

t i o n  p robab ly wo uld no t be a f i rm commi tmen t , b u t  a j udgmen t  

ba sed o n  t h e  a n a ly s i s  of f ac tor s de termi n ing c omp l i a nce f o r  a 

spec i f ic cons umer over a s e t  pe riod o f  time . As s u ch , the E PA 

cer t i f i c a t i o n  do e s  no t guarantee tha t the coa l can be burned i n  

comp l i ance w i t h  a i r  qua l ity s ta n dar d s . 

The Nationa l Envi ronmenta l  Pol i cy Ac t requi re s tha t DOE 

determi ne whe th er or no t the i s s uance o f  a loan guaran tee i s  a 

ma j or F edera l act ion s i gn i f ic an t l y  a f fec ting the envi ronment , 

thus requ i r ing a s i te - spe c i f ic envi ronmenta l imp ac t s ta temen t 

( E I S ) . To make the dete rmina t ion , DOE w i l l  ana l y z e  data about 

the s i te and th e pr o j e c t  in a n  env i ronmenta l a s s e s sment ( EA )  and 

wi l l  u s e  the EA to dec ide whe ther an E I S  is nece s s ary . DOE h a s  

crea ted a Propo sed Borrower ' s  Envi ronmental Impact Que s t ionna ire , 

wh i c h  i s  attac hed a s  an appendix to thi s E I S . The quest ionna ire 

wou l d  serve a s  an in i t i a l  i n f ormat ion source to determine whether 

a s i te- spec i f i c E I S  is nec e s s ary and reque s t s  data on the poten 

t i a l  a i r , wat er , so l i d waste , l and u s e , and other environment a l  

impac t s  o f  t h e  propo s e d  mining proj e c t . The que s t ionna i re i s  

de s i gned t o  supp l eme nt e x i s t i ng que s t i onna i r e s  a lready requ i red 

by other gove rnmental b od i e s  i n  the i r  app l i c at ion mate r i a l s  for 

c e r t a i n  permi t s . DOE w i l l  e s tabl i sh procedur e s  w i th the appropr i 

ate divis ions wi th i n  DOl to ens ure uniq ue c u l tural a nd b i o l o g i c a l  

resour c e s  a r e  preserved , a n d  wi l l  coordin ate w i th other Fede r a l  

agenc i e s  a s  nec e s sary . 
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I t  i s  p lanned tha t th i s  i n forma t i o n wi l l  b e  prepared by 

the borrower or on h i s  b eh a l f  for s ubmi s s ion as pa r t  o f  the 

app l ic a t ion for a loan guarante e . Certain data w i l l  be va l i 

dated i n  the f ie l d  b y  p ro gram s ta f f  o r  b y  i ndepe n de n t  c on s u l ting 

f i rms . B a s e d  on th i s  i n forma t i on , s upp l emented a s  requi r e d , DOE 

w i l l determine the l eve l o f  s i t e- s pec i f i c  envi ronmenta l ana l y s i s  

requ i r ed . I t  i s  a n t i c ipated tha t  ma ny pro j ec t s wi l l  requi re 

e i th e r  e nv ironmen ta l a s s e s smen t s  or env i ro nment a l  impact s t a te 

me nts . 

Every e f for t wi l l  b e  made i n  th e imp l ementation o f  the pro

g ram to a s s i gn pr ior i ty for the review and approva l of i nd i v idual 

loan guar antee app l i c a t ions based on environmen t a l  impa c t  c r i ter ia , 

a s  we l l  a s  on f i nanc i a l  r i s k and other c r i ter i a . 

F i n a l l y , in order to ob tain a coal guarantee , the app l i c ant 

mu s t  construct and operate th e mine in c omp l i ance w i th the pro

v i s i on s  of the Fede r a l  Coal Mine H e a l t h  and S a f e t y  Act . 

3 .  DO E ' s  I mp l ementation P l an 

The r a te of program imp l eme n t a t ion wi l l  depend l a r ge l y  upon 

the r e so u rc e s  devo ted by DOE to the pr o gram . Add i t io n a l  person

nel to so l i c it and evalua te loan appl ic a t i o n s  could po t en t i a l l y  

inc rea se the program ' s  e f f e c t i v enes s .  

B a s e d  upon a mo der a te p rogram ac t iv i ty proj ec tion develop ed 

b y  F EA ,  l o an guarantee approva l s  and l ow s ul f ur coal produc tion 

due to the program w i l l  be i n i t i a ted i n  1 9 78 .  The prog ram i s  

a s s umed to guaran tee 80 % o f  the to tal i nve s tmen t cos t o f  pro j ec ts 

s t imu l a ted by th e  prog ram , and an add i t iona l  2 0 % equ i ty contr ibu

tion is a s s umed . There fore , th e prog ram wi l l  guarantee 6 4 %  o f  

the tota l inves tment c o s t  o f  p ro j ec t s  s t imu l ated b y  th e program . 

P r inc ipal payme n t s  are a s s umed to b e  pa i d  a t  the annua l ra te o f  

1 2 . 5 % o f  the total i n i t ia l guarante ed loan amo unt b e g in n ing i n  

t h e  f i r s t  y ea r  a f ter t h e  g uarantee i s  i s s ued , i . e . , cons tant 

an nua l p r i nc ipal paymen t s  over 8 yea r s . As l oa n s  are r e t i r ed at 
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a n  annu a l  rate of 1 2 . 5 % ,  the se f und s are a s s ume d to be r e inve s te d  

in n e w  pro j e c t s . Tab l e  1 1 - 1 0  summar i z e s  the pro j e c t e d  annual 

g rowth in l ow s u l fur unde rgr ound coal p r odu c t i on from 1 9 78 to 1 9 S �  

l l nder F EA ' s moder a te program ac t ivity pro j ec tion . 

TABLE 1 1- 1 0  

MODE RAT E P ROGRAM ACT IVITY PROJECT I ON 

c,uar antee Approval s 

New Min e s  

Reopen/ Expan s io n s  

To t a l  

Appro ximate I nc re a s e  i n  

Annua l  Co al Produc tio n *  

( 1 0 6  to ns ) 

New Mine s 

Reopen/Expa n s i o n s  

To tal 

cumula tive Annual 

Produ c t i o n  ( 1 06 tons ) 

1 9 7 8  1 9 7 9  

5 
2 0  
2 5  

1 0  
2 0  
3 0  

1 9 8 0  

1 0  
2 0  
30 

F i s c a l  Y e ar 

1 9 8 1  

10  
20  
3 0  

1 9 8 2  

1 5  
2 0  
3 5  

1 9 8 3  

1 5  
2 0  
3 5  

1 9 8 4  

1 5  
2 0  
35  

1 9 8 5  

1 5  
2 0  
3 5  

1 . 2 5 2 . 5 0 2 . 50 2 . 50  3 . 7 5 3 . 7 5 3 . 7 5 3 . 7 5  
2 . 0 0  2 . 0 0 2 . 0 0  2 . 0 0  2 . 0 0  2 . 0 0 2 . 0 0  2 . 0 0 
3 . 2 5 4 . 50 4 . 50 4 . 5 0 5 . 7 5 5 . 7 5 5 . 7 5  5 . 7 5  

3 . 2 5 7 . 7 5 1 2 . 2 5 1 6 . 7 5 2 2 . 50 28 . 2 5 3 4 . 0 0 39 . 7 5 

* As sume s no time l a g  from i s suance o f  guara ntee to coa l produc tion . 

SOURCE : P ro j e c tions for 1 9 7 8 - 1 9 8 2  f rom FEA . Growth a s sumed to r emai n  co n stant 

f rom 1 9 8 2 - 1 9 8 5 . 

Tab l e  1 1 - 1 1  s umma r i z e s  the pro j e c t e d  numb e r  o f  mine s and 

their a s soc i a t ed annua l c oa l  produc tion in 1 9 8 0  and 1 9 85 . The 

prog ram should incre a s e  annu a l  l ow sul f ur c o a l  pro duc tion by 

1 2 . 2 5 mi l l ion tons in 1 9 80 and by 3 9 . 7 5 mi l l i on ton s in 1 98 5 . 

Approxima te ly o ne - th i rd o f  th i s  coa l  i s  a s s ume d to b e  c l e aned 

in order to me e t  the 0 . 6  l b s / 1 0 6 B tu s u l fur emi s s ion s tandard 

( 0 . 7 % b y  we ight s u l fur con ten t a s s uming an ave r age hea ting va lue 

�f 1 1 , 80 0  B t u/ lb ) . 
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TABLE 1 1 - 1 1  

PROJEC TED LOW S ULFUR COAL PRODUC T I ON 

D U E  TO PROGRAM I N  1 9 8 0  AND 1 9 8 5  

C umu l a t i ve Cumu lat ive 
Number o f  S u l f ur Coa l 
P r o j e c t s  ( 1 0 6 

1 9 8 0  1 9 8 5  1 9 8 0  

New M i nes 25 9 5  6 . 2 5 

Reopen/Expa n s i o n s  6 0  1 6 0  6 . 0 0 

To ta l M i n e s  8 5  2 5 5  1 2 . 2 5 

S t eam Co a l  Preparat ion 
P l ants 

at New M i n e s  8 3 1  2 . 0 8 

a t  Reopen/ Expan s i ons 8 21 2 . 0 0  

Tota l P l a n t s  1 6  5 2  4 . 0 8  

Annua l Low-
Produc tion 

ton s ) 

1 9 8 5  

2 3 . 7 5 

1 6 . 0 0 ------
3 9 . 7 5 

7 . 8 8 

5 . 3 0 

1 3 . 1 8 

DOE i ntend s to add s t af f during 1 9 7 7  and begin i s s u i n g  guaran

te e s  in 1 9 7 8 . By 1 9 7 9 , the pro gram wi l l  be fu l l y ope r a t i ona l ,  

app roving appr oxima te l y  3 0  appl i c a tions per year . Thi s r a t e  wi l l  

increa se to 3 5  app l i c a ti o n s  per year beginn ing in 1 9 8 2 ,  a s s umi n g  

tha t proc eed s from repayments are re inves ted . 

1 .  Coa l Produ c t ion Techno l o g i e s  

a .  S ur face M i n ing 

The r e  are three ba s i c  types o f  s ur face coal mine s : contour , 

ar e a ,  and a uger mi nes . Of th ese , con tour and area s t r ip mining 

are the two ma j or s ur fa c e  c oa l  mining te c hni ques . The se mining 

tec hn i ques a r e  d i s tingui shed pr imar i ly by the d i f feren t  topo graph i e s  

a n d  s eam thicknes s e s  in wh i c h they a r e  emp loyed . Con tour s trip 

mining i s  pra c t i ced in h i l l y or ro l l in g  terra in a nd on s teep s lopes 
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i n  whi c h  t he c o a l  seam outcrops a l on g the f l a n k  o f  a h i l l  o r  

mo un ta in . Thi s method o f  s ur f ace min i ng i s  emp loyed in the 

moun tai nous region s of Centra l Appa l a c h ia . The overburden i s  

removed from above the coa l  s eam u s ing dra g l i ne s ,  powe r s hove l s , 

or o t her ear th moving equipmen t ,  and the coa l i s  removed . 

Mining proc eeds around the hi l l s ide f o l lowi ng the o utc rop o f  

the c o a l  seam ,  c rea t i ng a r ibbon - l ike patte rn . B e f o r e  s t r i c t 

rec l ama tion l aws we re enac ted , the s po i l  ma te r i a l  from contour 

min e s  u s ua l ly wa s c a s t  down the h il l s ide , c reating a s po i l  out

s l ope much s t eeper than the na tura l s l ope o f  the l and . S uch 

unco nsol idated spo i l  banks o f ten a re uns tab le and c an c r e a te 

s eve re e r o s ion and land s l i de prob lems and a s soc i a ted wa ter po l 

l u t ion a n d  f looding . Current S ta te re c l ama tion l aws require 

t hat a l l acid or to x i c  ma te r i a l s  be b ur i ed under c l ean overbur den , 

the mine be back f i l l ed and gra ded to a terrace con f igura t ion or 

to the approxima t e  or ig ina l contour , and tha t a good veg e ta t ive 

cover be e s t ab l i she d  to stabi l i z e the a r ea and con tro l ero s i on 
. 1/ 

and wa ter po l l u tlon . 

Area s tr i p  min ing i s  pract iced on re l a tiv e l y  f l a t  o r  ge n t l y  

ro l l ing terra in whe re ma ny c u t s  c a n  be taken between the o utc rop 

and the po i n t  at wh i c h  mining i s  no longer economica l l y fea s ib le . 

With th i s  method , a trenc h or box cut i s  ma de thro ugh the over

burden to expo se the coal , and the overburden is  c a s t  next to 

the p i t , forming a s po i l  r i dge . As each succ e s s ive c ut i s  ma de 

pa ra l l e l  to the i n i t ia l  trenc h , the overb urden i s  depo s i t ed in 

the tre nch from each prev ious cu t .  I f  l e f t  unrec l a imed , the 

overburden fo rms a se r i e s  of pa ra l l e l  r i dg e s  in the mined area 

r e s emb l i ng a g i ga n t i c  wa s hbo ard . S t ate re c l ama tion l aws usua l l y  

re quire tha t to xic mater ia l s  b e  b ur ie d  under c l ean ove rbur den 

and tha t the area mine be r egraded to th e appr oxima te o r i gina l  

conto ur o r , i n  some S ta te s ,  to a rol l in g  topogra phy , and re vege 

ta ted . Al l S ta te s  re quire tha t so i l  s upplemen t s  ( e . g . , f e r t i l i z e r ,  

l ime , mu lch , se ed ) be app l i e d  to e s tab l i sh an adequa te ve geta t i ve 

V-
ThTs--

study wasprepa red be fore t he Sur fa ce M i n i ng Co ntrol and 
Re c l ama t i on Ac t of 1 9 7 7  wa s pas sed , wh ich requ i re s  a l l  S tate s 
to comp l y  with Fede r a l  re c l ama t i on s tand a rds to be promu l g ated 
( tentat ive l y )  in Augu s t , 1 9 7 8 .  
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cover , and many S t a te s  now are requi r ing tha t  top s o i l  a l so be 

s aved a nd reapp l i ed to th e r eg raded mine s i t e . 

Auge r m in ing i s  a method o f  coa l extrac t ion frequently 

used i n  conj unc t i on w i th conto ur m i n i n g  a f ter c ontour s tr i p 

min i ng i s  no longer f e a s i b l e . Auger m i n i n g  enta i l s  the use o f  

l a rge augers to e xtract coal by bor i ng ho r i zonta l ly i n to th e 

coal s eam from i t s expo s e d  e dge . In add i t ion to the regu l a r 

contour mine rec lama t i on d i s cu s sed above , rec lama t i o n  tech n iq ue s  

u s ua l l y inc lude p l ug g i ng auger ho l e s  t o  prevent the forma t i o n  

o f  a c i d  dra i nage . Because i t  accounts for a sma l l  percentage 

of s u r fa c e  min ing in the Sta te s  a f fec ted by the Coa l Lo a n  

Guarantee Program , l/ the env i ronme n t a l  imp a c t s  o f  a u ge r mi n i ng 

are no t a ddre s s ed i n  t h i s  E I S . 

b .  Unde rground Mi ning 

Unde rground m i n i n g  me thods are tho se i n  wh ich acc e s s  to 

t he c oa l  seam i s  made v i a  s h a f t  ( ve r t i c a l ) , s l ope ( i nc l i ned ) , 

o r  d r i f t  ( h o r i z o nta l ) e n t r i e s .  Underground mi n in g  gene r a l l y  i s  

emp loyed whe re the coa l seam i s  too deep to be mined economi c a l l y 

by s u r f a c e  mi ning me tho ds . Room- a nd - p i l la r  an d lo ngwa l l  mi n i ng 

are the two mo s t  commo n undergro und methods o f  co a l  e x trac t i o n . 

As m i n i n g  advances i n  room- and -p i l l a r  m i n i ng , rooms are 

e xcavated in the coal s e am ,  an d the s t rata above are s uppo rted 

by p i l l a r s  o f  co a l  l e f t in p l a ce . Recove ry e f f i c iency i s  about 

5 7 % . 2 /  Wh en the grou nd above i s  a l lowed to s ub s i de , the coa l 

p i l l a r s  can b e  removed by " r e treat " mi n i ng , wh ic h i nc re a s e s  re 

cove ry e f f i c iency a nd a l lows the roo f to co l l a p s e  a f te r  the 

mining opera t ion . 

1/ 

2 / 

DO l , Bureau o f  Mi ne s , " Co a l  - - B i tumino u s  and L i g n i t e  i n  
1 9 7 5 , "  Feb ruary 1 0 , 1 9 7 7 ,  Table 1 7 ,  pp . 20 - 2 3 . 

Un ive r s i ty o f  Ok l ahoma , " Ene rgy A l t e r na t ive s : A Compa rat i ve 
Ana ly s i s , "  p re p ared for CEQ , ERDA , E PA , FEA , FPC , DO l , and 
N SF , May , 1 9 7 5 , p p . 1 - 4 7 . 
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Lo ngwa l l  mining s t a r t s  w i th s e t s  o f  e nt r ie s cut i nto the 

pane l a reas . The l ongwa l l  mach i ne l a te ra l ly shear s o r  p low s 

coal f rom the e n t i r e  face o f  the lo ngwa l l  b lo c k s , a l l owing r e 

covery e f f i c i e n c i e s  o f  a b o u t  8 5 % . 1 / The roo f  i s  a l l owed to cave 

behind the adva n c i n g  wo rk area . Lo ngwal l m i n i n g  acco u nt s f o r  

about 3 %  o f  U . S .  coa l produc tion ; 2/ the r e fo re , for t h e  purpo s e s  

o f  a n a ly s i s , a l l  unde rgro und coa l p roduction s t imu l a ted by the 

prog ram is a s s ume d to be ext rac ted by t he room-and -p i l la r  method . 

c .  S team Coa l P r eparat ion 

Coa l ma r k e t s  have grea t l y  i n f l ue n ced th e degre e  of prepara 

t i o n  r eq u i red fo r coa l produced f rom any pa r t i c u l a r  m i n ing ope r a 

t ion . Trad i t io na l ly ,  ut i l i ty ( s team ) coa l ha s no t be en prepared 

a s  e xtensively a s  me t a l lurg i c a l  coa l ;  howeve r , i n  the fu ture , it 

ma y h ave to be c l e aned and ?repared more thorough ly becau s e  o f  

incre a s e d  e n fo rceme n t  o f  s u l fur dio xide em i s s ion l im i t a t i o n s  f o r  

power ge nerat ing p l a n t s . Th u s , coa l  feeds wh ich a re u n i fo r m  w i t h  

r e s p e c t  to s u l f ur a nd a s h  content a n d  he a t ing va lue w i l l be come 

more des irab l e . 

S team coa l prep a r a t io n  f o r  the ut i l i ty coa l ma rke t i nco rpor

ate s crushing , s i z i ng , a nd wa s h in g  of the c oa l . Th e raw coa l is 

crushed and s c ree ne d  to abo ut 8 to 1 0 centime t e r s  ( 3 - 4  inche s )  

top s i ze . Coa l u su a l ly i s  c lea ned by j i g s  us i ng a p U l s a t i ng 

f luid f l ow ,  wh i ch induce s pa r t i c l e  s t ra t i f ica t io n  via a l te r nate 

e xpa n s i o n  and comp a c t ion o f  a bed of raw coal . Th is r e s u l t s  i n  

a de n s ity s t ra t i f i ca t io n  w i t h  th e de n s e  imp ur i t ie s  ( py r i te , tramp 

i ron , e tc . )  o n  the bo t to m  lay e rs an d th e c le a n  coa l i n  uppe r l aye r s  

o f  the pa r t i c le bed . Th e c l e a n  coa l a nd r e f u s e  i s  dewa te red . 

S e t t l ing p ond s or drag tank s  and thi cke ne r s  are u s ed to remove 

coa l  f i ne s f rom proc e s s  wate r s . A pr i ma ry o b j e c t ive o f  s team 

1/ 

2/ 

Unive r s i t y  o f  Okl ahoma , Op e c i t . 

I b id . ,  p p . 1 - 3 1 . 
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coa l prep aration i s  to remove l ib e r ated mi ner a l  ma tte r by 

c l e a n i n g  w i th h i gh dens i ty f l u i d s . Th i s  provi des a uni form 

product w i th redu ced ash a nd s u l fur content . 

F in e  coa l ( le s s  th a n  3 / 8  i nc h  or one cent ime te r ) us ual ly 

is no t c l e aned a nd bypa s s e s  the cl ean ing proce s s  to be mixed 

di re c t ly w i th c l e an coarse co a l . However , s te am coal p r epara

t i on p l an t s  c an be modi f i e d  to inc l ude f i ne coal c l e a n i n g  by 

e i th e r  we t o r  dry proc e s s i ng to p r ov i de ad d i t i o n a l  qual i ty 

contro l . A very l imited number o f  f i n e  coal c l e a ni n g  c i r c u i t s  

emp l oy s h ak i n g  tab l e s , hydro c y c l o ne s ,  o r  he avy med i a  cyc l one s 

for c l e a ni n g , and extreme f i nes are d i s c arded a s  re f u s e  or 

b le nded w i th coar s e  c o a l . Me c h a n i c a l  dry ing ( c e nt r i f uge ) 

us ua l ly i s  r e q u i r e d  w i t h  we t c le a n ing . Therm a l  d rye r s  are 

used f o r  f ine c l e a n  coal only wh en nece s s ary . 

d .  Coal Tran s po r t a t i o n  

Exc e p t  for l o c a l  d e l iver i e s , wh i c h  are made pr ima r i ly b y  

truck , mo s t  c o a l  i n  t h e  App a l ac h i a n  re g ion i s  de l ivered to 

power p l a n t s  by ra i l r oad and/o r barge . Coa l is tra n s po r ted 

by ra i l  u s i n g  e i th e r  u n i t or m i xed tra i ns . Unit t r a i n s  t r a n s 

p o r t  only co a l , whe rea s m i x e d  tra ins c a r ry o ther fre i g h t  a s  we l l . 

Whe n  coa l i s  t r a n s po r ted by conve n t i o n a l  t r a i n s , the I n t e r s tate 

Comme r ce Commi s s io n  ( I C C ) genera l r a t e s  apply . A s pe c i a l  r a te 

a lmos t 1/ 3 le s s  app l i e s  to un i t  tra ins . Un i t  t r a i n s  o f fe r  s eve ra l  

o ther ad vant age s - - the y u t i l i z e  e q u i pme nt mo re e f f i c i ent ly , 

e l i mi na te s tandard r a i l ro a d  t i e - ups s u ch a s  c la s s i f ic a t i o n  yards 

and l ayover po i nts , an d promo te b e t t e r  co ord i na t i on be tween mi ne 

produc t i o n  a nd co n s ume r s , par t i cu l a r ly con s ume r s  depe ndent on 

coal b e i n g  s upp l i ed b y  a s i ngle m i ne . l /  I n  s ome are a s , s uch a s  

the Oh i o  R iver Va l l ey , b a r ge s  ca n b e  l oaded d i r e c t l y  from the 

1 /  Unive r s i t y  o f  Oklahoma , " Energy Alterna t i ve s : A Compara tive 
An a ly s i s , "  May , 1 9 7 5 , pp . 1 - 1 23 . 
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mine . Whe n m i nes are no t loc ated ad j a c e n t  to a navi gable r i ve r , 

the coa l is t ra n s ported to the barge lo adi ng f a c i l ity by truck 

or tr a i n  ( us ua l ly by t ra i n ) . Table 1 1 - 1 2  shows ave r a ge coa l 

tran s po r tation d i s tanc e s  f o r  Nor the r n  a nd Cen tra l App a l ach i a . 

TAB LE 1 1 - 1 2 

AVERAGE C OAL TRAN SPORTAT I ON D I STANCES 

Ave r age Haul 
O r i g i n  Me tho d D i s tance s (mi les ) 

Northern Ap p a l a ch i a  un i t  Train 3 20 

Conve nti ona l T r a i n  3 2 0  

Bar ge 8 0 0  

C e n t ra l App a lachia Un i t  T r a i n  3 9 5  

Conve n t i o n a l  Tra i n  2 7 5  

Ba rge 3 0 0 

SOURCE : Unive r s i ty o f  O k l ahoma , " Energy A l te r na t i ve s : 

A Comp a ra t ive Ana ly s i s , "  May , 1 9 7 5 , Tab le 1- 5 5 . 

2 .  Coa l Us e Te chno l o g i e s  

I n  th e Uni ted S t a te s , e le c tr i c i ty i s  produced b y  o ne o f  

three me tho d s : fos s i l  fue l c ombus t i o n , hydroe l ec t r i c  ge ner atio n , 

o r  nuc l e ar g e ne ra t io n . The C o a l  Loan Guar a n tee Prog ram w i l l  a f

fec t the produc t i on o f  e le c t r i c i ty by th e f i r s t  me tho d on ly . 

Two me th ods o f  f o s s i l  f ue l  combu s ti o n  are used to pr oduce 

e le c t r i c i ty . The f i r s t  me tho d employs f o s s i l  fue l comb u s t i o n  

to produ ce s te am wh i ch , i n  turn , is  u s e d  t o  dr i ve a n  e l e c tr i c  

gen era tor . I n  the s e c ond me tho d , a f o s s i l  fue l combu s t io n en-

g i ne d i re ct l y  drive s  a n  e l e c tr i c  g e ne r a to r . The adva ntaqe o f  

s te am e l e c t r i c  gener a t i o n  i s  th a t  i t  requi r e s  l e s s  ene r gy to 

produce a k i l owa t t -h o ur of e le c tr i c i ty . Th e heat rate o f  f o s s i l 



I I - 2 5  

f ue l - f i red s team e le c t r i c  un i t s  r ange s from 9 0 0 0  to 1 2 , 0 0 0  Btu/kWh , 

wh i l e tha t o f  d i r e c t  c omb u s t io n  e n g i n e s  d r i v i ng gener a to r s  range s 

from 1 4 , 0 0 0  to 1 7 , 0 0 0  B tu/ kWh . Steam u n i t s  for the mo s t  pa r t  are 

l arge u n i t s , f rom 2 5 0  to 1 3 0 0  MW , a nd gene r a te ba s e  or i n te rmed i a te 

load e le c tr i c i t y . Thus , these uni t s  produce by f a r  the bulk o f  

e le c t r i c i ty gene r a ted b y  fo s s i l  fu e l  comb u s t i o n . D i re c t  combu s 

t i o n  u ni t s ,  o n  the o ther hand , are gene r a l ly sma l l , b e twe e n  5 a nd 

5 0  MW , and generate p e a k  load e le c t r i c i ty only . 

D i r e c t  c omb u s t io n  peaking u n i t s  ( e . g . ,  turbine s , j e t  engin e s , 

o r  i nternal combus t io n  eng i ne s ) burn ga s o r  o i l . S i nce co a l  ca n 

not b e  u s ed to ope ra te the s e  u n i t s , they w i l l not be a f f e c ted by 

th e C o a l  Lo a n  Gua r a nte e Pro gram . S te am e l e c t r i c  u n i t s  burn coal , 

o i l , or nat ura l g a s , e i th er i n  comb i nat i o n  o r  i nd ividua l ly . O n ly 

s t e am power p l a n t s  wh ich burn coa l w i l l be a f fe c ted by the loan 

program . 

At co a l- f i red powe r p l a n t s , co a l  i s  s to r ed o n s i te i n  l a r ge 

o pe n - a i r  p i les and i s  t ransported to the bo i le r  by a s e r i e s  o f  

conveyo r b e l t s . To prepare the c o a l  f o r  comb u s t ion in the bo i le r , 

th e co a l  i s  pulve r i z e d  to a f i ne p owde r ,  wh i ch then i s  b low n i nto 

the c omb us t io n  chambe r o f  the bo i le r . As i n  o i l  o r  ga s power 

p l a n t s , th e combu s t io n  h e a t  i s  used to p roduce s te am ,  wh i ch i n  

tur n  i s  u s ed to operate a gene r a tor and p ro duce e l e c t r i c i ty . 

Th e re s i due f rom coa l  comb u s t ion , ash , e i the r r e ma in s  i n  the 

bo t tom of the bo i le r  ( bo ttom a s h ) or e s capes up the s tack w i th 

the f l ue ga s ( f ly a s h ) wh e r e  p a r t i c u l a te con trol e q u i pme nt e n 

t r a p s  a s  much 9 9 % . Bo t tom a nd f ly ash the n are tran s po r ted 

f rom the bo i le r  an d f l ue s tack for d i s po s a l . O f ten a wa ter 

s l urry is used , but the ash a l so c a n  be ha nd l ed dry thro ugh a 

va r i e ty o f  pneuma t i c  me cha n i sms . Ash hand l e d  we t us ua l ly i s  

s l u i ced to a n  on s i te pond for di s po s a l  o r  to dewa ter i ng b in s  

whe re the a s h  i s  dewa tere d a n d  hauled to a n  o f f s i te d i s po s al 

s i te . S l u i c i ng water can b e  re cyc led or d i s cha r ged f rom th e 
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pond . The rema i n i n g  operat ion s o f  a c oa l - f i r e� s t e am e l e c t r i c  

power p l an t , i n c l ud i ng operat ing t h e  gene rator and coo l i ng the 

b o i l e r , are s im i l a r  to tho s e  at o i l - or ga s - f i r e d  generat ing 

s t a t i on s . 

D .  Scope and Me thod o l ogy o f  the E I S  

A s  s t a ted ear l i e r , the Coa l Loan Guaran t e e  Progam was 

c r e a t etl pr imar i l y t o  encourage sma l l  underg round produc e r s  of l ow 

s u l fur coa l l /  ( 2 0 % o f  the l o an guarante e s  made i n  any one y e a r  

can be a l l o c a ted to sma l l  unde r g ro und produce r s  o f  h i gh s u l f u r  

coa l ) . The an a l y s i s  a s s ume s that 1 0 0 %  o f  the f unds go to l ow 

s u l fur co a l  and that the 2 0 %  a l l owance for h i g h  s u l fur c o a l  

would b e  u s ed to accommod ate s e am var i ab i l i ty . For the purpo s e s  

o f  an a l y s i s , a s s ump t i o n s  were made in order t o  dete rmine the 

geographic are a a f fec ted by the program , the i n c r e a s e  in l ow 

s u l fur c o a l  produc t i o n  and u s e  a s  a r e s u l t  o f  the program , and 

t he impa c t s  o f  t h i s  i n c r e a s e  o n  a un i t  f �c i l i ty ( i . e . , un i t  

mi ne , prepa r a t ion p l ant , an d co a l  combus t io n  f ac i l i ty )  and re 

g io na l  b a s i s . Sp e c i f ic a s s ump tions u s e d  to dete rmi ne th e i mpa c t s  

o f  t h e  program o n  c o a l  pro duc t i o n  a n d  u s e  are d i s c u s s e d  be low . 

1 .  De t e rm i n i ng the I mp a c t s  o f  the Program o n  Co a l  

P rod u c t i o n  and Us e 

The imp a c t  ana l y s i s  i s  b a s e d  pr i nc i p a l ly o n  th e 1 9 8 5  co a l  

s upp l y  an d de mand pro j ec t ions gene r a t ed by a P ro j e c t  Independence 

Eva l uat ion Sys tem ( P I E S ) s c e na r i o  wh ich e s t ima t e s  the e f fe ct s  o f  

th e P re s i de n t ' s  in i t i a t ives i n  the prop o s e d  Na t io n a l  E ner gy P l a n . 

Th i s  s c e na r i o  e s t ima te s 1 9 8 5  coa l demand from e x i s t i n g  co a l 

f i r e d  fa c i l i t i e s , cons truct ion o f  new c oa l - f i r e d  u t i l i ty and 

indu s t r i a l  f ac i l i t i e s , and conve rs ion o f  e x i s ting o i l - a nd gas 

f i re d  u t i l i ty and i nd u s tr i a l  f a c i l i t i e s to co a l . The P I E S  mod e l  

ma tche s coa l dema nd w i th e x is t i n g  and inc remen ta l coa l s up p l i e s  

from va r i ous r e g io ns . Th i s  ma tching o f  s up p l y  a n d  demand i s  

1 /  De f i ne d  a s  co a l  me e t ing the NSP S o f  1 . 2  lbs S 0 2 /MMBtu wi thou t 
S0 2 contro l s . 
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b a s e d  o n  a l i ne a r  programming methodo l o gy which min imi z e s  co a l  

s up p ly co s t s  co n s i de r i n g  such f a c to r s  a s  the s up p ly curves o f  

inc reme n t a l  coa l p roduc tion ( d i f fe re n t i a t i ng be tween s ur f a ce 

and unde rground co a l ,  h i gh and low s u l f u r  co a l , expand ing 

e x i s t i ng mi ne s a n d  deve lop i n g  new m i ne s , e tc . ) ,  the t ran s po r 

t a t i o n  c o s t s  f rom supply t o  dema n d  a r e a s , and o the r f a c to r s . 

Th i s  an a ly s i s  e xtends th e a s s umpt i o ns u s e d  i n  the P I E S  mode l 

s o  that the P I E S  s upp ly a nd demand f i gure s can be u s e d  to 

de te rmi ne the imp a c t  o f  the Co a l  Lo an Guara nte e P rog ram o n  

1 9 8 5  l ow s u l fu r  coal s up p ly an d demand . The s e  a s s ump t i o n s  

are d i s c u s s e d  i n  the f o l lowing page s . 

• 9 8 %  o f  the p ro g ram coa l  wi l l  b e  mi ned i n  C e n t r a l  

App a l a ch ia ;  t h e  rema i n i n g  2 %  w i l l be mined i n  

Nor the r n  App a l ach ia . 

Ce ntra l Ap p a l ach i a l /  conta in s th e l a rge s t  numbe r  o f  sma l l , 

l ow s u l fu r  co a l , unde r ground m i ne s . App ro x ima te l y  7 5 %  o f  a l l 

e a s te r n  u . S .  deep m i ne ab l e  l ow s u l fu r  co a l  re s e rve s are found 

in We s t  V i r g i n i a  and e a s te rn Kentucky . Th i s  area cor r e s ponds 

to Bureau o f  Mines d i s tr i c t s  7 and 8 ,  wh e re th e l a r ge s t  p ropo r

t io n  of coa l is prod uce d by sma l l  coal mine ope r a to rs . V i r tu a l ly 

a l l  we s tern l ow s u l f ur c o a l  produce r s  are e x c l ude d f rom t h i s  

ana lys i s  bec a u s e  t h e  va s t  ma j o r i ty o f  we s te r n  c o a l  i s  pro duc e d  

f ro m  s u r face mines b y  l a r g e  p roduce r s . The ma j o r i ty o f  under

g ro und-mi ned co a l  i n  No r th e rn App a l ac h i a 2 /  is  h i gh s u l f ur , i . e . ,  

g r e a te r than 0 . 6  l b s  s u l fu r/MMBtu . Howeve r , a sma l l  p o r t i o n  o f  

th i s  co a l  wi l l  me e t  the l ow s u l f ur co a l  s ta nd a r ds o f  th e Lo an 

Guarantee Program . 

1 /  Sou the rn We s t  Vir g i n ia , V i r g i n i a , e a s te rn Kent ucky , nor th 
e a s t e r n  Te nnes s e e . 

2 / E a s t e rn a nd we s te rn P ennsy lva n i a , Mar y l a nd , nor the r n  We s t  
Vi r gi n i a , Oh i o . 
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• Program co a l  i s  a l loca ted to Nor the rn a nd Centra l 

Appa l a c h ia acco r d i ng to the P I E S  mode l 1 9 8 5  p ro j ec t io n s . 

The P I E S  mode l p r e d i c t s  that 3 1 2 m i l l io n  to n s  o f  low s u l f u r  

a nd premium c o a l  w i l l  be p roduced i n  No r th e r n  a nd C e ntra l App a la

c h ia in 1 9 8 5 . Approxima te ly 3 9 . 7 5 m i l l i o n  tons of l ow s ul f ur 

co a l  a re e xpec ted to b e  p roduced u nder th e program ( 1 2 . 8 % o f  

the to t a l  3 1 2 m i l l ion ton s pro j e c te d ) .  Th i s  analy s i s  a l l oc a te s  

the s e  3 9 . 7 5 m i l l i o n  tons o f  coa l b e tween No rthern and Cent r a l  

Appa l ac h i a  a c cordi ng t o  th e 19 8 5  P I E S  p ro j e c t io n s . 

• Ap p rox ima te ly 1 / 3  o f  th e co al produced unde r  the pro gram 

w i l l  b e  wa s he d  i n  p r ep a r a t i o n  p l a nt s  con s tructed w i t h  

l o a n  guar a n tee f u nd s . 

Was h e d  low s u l fur co a l  i s  h i gh l y  d e s i r able s i nc e  i t  p e rm i t s  

t h e  coal producer to comma nd a premium pr i c e , incre a s e s  the 

amount o f  coal re s e rve s wh i c h  can b e come low s u l fur coa l , re

duc e s  the amount of ash in th e coa l , a nd impr ove s the cons i s 

tency o f  th e f in a l  wa s he d  co a l  produc t .  

There a re no r e ad i ly ava i lab l e  d a ta on the quan t i ty o f  

s te am c o a l  now wa shed . I n  1 9 7 4 , Bureau o f  Mines d a ta i nd i c a ted 

that 4 7 %  of al l coa l  produced in the U . S .  was mech a n i c a l ly 

c le aned . Wh en adj us ted to e l i mi nate tho s e  S ta t e s  e xc l uded f rom 

t he Guarantee Program supp ly/deman d r e g i on s  and a s suming tha t  

.1 L l  me t a l lurg i c a l  coal i s  washed , the s e  d a t a  i n d i c a te that ap

p coxima tely 1 0 %  o f  Appa lachian s t e am c o a l  i s  was hed . Because o t  

the i n c r e a s i ng d emand for l ow s u l fur coal and because the prog r am 

w i l l  i nc r e a s e  the f i nan c ia l  c a pab i l i ty o f  sma l l  c o a l  p roduc er s , 

i t  wa s a s sumed that 1 / 3  o f  the program coa l m i n e s  w i l l  operate 

w i th coal prepara t ion p l an t s .  Thi s ana l y s i s  a s s ume s that a l l  of 

the co a l  p roduced under th e p rog r am i n  No r thern App a l ac h i a  i s  

wa shed and that the r ema i n i n g  portion o f  the 1 / 3  o f  the program 

. !o a l  a s s umed to be c l eaned i s  wa shed i n  Cen t r a l  App a l a c h i a .  
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• P ro gram coal i s  a s s ume d to b e  u s ed by new coal - f i r e d  

u t i l i t i e s  unde r con s t ru c t io n  b y  1 9 7 8  a nd ope r a t iona l 

by 1 9 8 5  ( mee t i ng NSP S f o r  S0 2 o f  1 . 2  l b s /MMBtu ) or 

e xi s t i ng u t i l i t ie s  c u r re n t ly v i o l a t i ng S I P  emi s s ion 

s ta ndards ranging f rom 1 . 2  - 1 . 7  lbs S0 2 /MMBt u .  

Demand f o r  program coal l ik e l y  w i l l  corne f rom new e a s ter n 

c o a l - f ir e d  u t i l i t i e s  a lready unde r cons truction b e fo re revi s e d  

N S P S  unde r th e C l e a n  A i r  Ac t Ame ndme nt s o f  1 9 7 7  a re p romu l ga ted , 

e x i s t i n g  ea s te r n  u t i l i t i e s  v io l a t i ng C l e a n  A i r  Ac t S0 2 emi s s i on 

l im i t s , e x i s t ing i n du s t r i a l  MFB I ' s  ( e i th er coa l - f i re d  or w i th 

c o a l  f i r ing capab i l i t y ) , and new i ndus t r i a l  MFB I ' s  o r  u t i l i t ie s  

co nve r t i ng e i th e r  vo l unta r i l y o r  unde r E SECA conve r s i o n  o rde r s  

f rom o i l  a nd natural g a s  t o  coa l . 

The e nv i ro nme nt a l  analys i s  a s s ume s o n ly new and e x i s ting 

no n-con formance ut i l i t i e s  demand program coal becaus e dema nd 

f rom i ndus tr i a l  MFB I ' s  a nd uti l i t i e s  and MFB I ' s  co nve r t i n g  to 

coal canno t  be pro j e c ted re l i ably at th i s  time . Some o f  the 

unce r ta in t i e s  i nc lude : ( 1 )  the f o rm new autho r i z i ng E SECA 

co a l  conve r s i o n  l e g i s l a t i o n  w i l l  take ; ( 2 )  the economic and 

e nv i r o nme n t a l  fea s ib i l i t y o f  conve r t i ng i nd i v i d u a l  indus t r ia l 

a nd ut i l i t y  gene r a t i ng p l ants f rom o i l  and natural g a s  to co a l ; 

( 3 )  the e xtent o f  l i t i ga t i o n  i ni t i a ted by f a c i l i t i es o rdered 

to conve r t  to c o a l  a nd the s ub s equent t i me de l ay s ; ( 4 )  the 

ma gni tude o f  tax a nd o t h e r  f i na nc i a l  p e na l t i es to be i mpo sed 

on u t i l ity and i ndus tr i a l  o i l  a nd gas consume r s ; and ( 5 ) the 

numb e r  o f  po ten t i a l  coa l  c o nve r s ion cand i d a te s  wh i ch are leg i s 

l a t i ve l y e xempted f rom coal conve r s io n  o rders o r  taxe s and o th e r  

f i na nc i a l  pen a l t i e s  impo sed o n  o i l  a nd gas use . 

Th e eas te rn U . S .  i s  con s i dered th e l a rge s t  demand a re a  

s i nc e  i t  contains t h e  large s t  p ropo r t i o n  o f  new co a l - f i red 

ut i l i t i e s  unde r const ruc t i o n  a nd the large s t  p ropo r t i o n  o f  

exi s t i n g  non - c o n f o rma nce coa l - f ired u t i l i t ie s . Th i s  area 
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curre ntly rece ive s o n ly sma l l  amounts o f  co a l  f rom the we s te r r, 

S tate s , e . g . ,  only 2 3  mi l l i o n  to n s  o r  6 . 6 % o f  total e a s te r n  

ut i l i ty co a l  w a s  del ivered f rom th e we s t  t o  th i s  re g i o n  i n  

1 9 7 6 . Almo s t  a l l  o f  th e we s t e r n  coa l was de l ivered t o  the 

E a s t  North C e n tra l re gion J p ar t i c u l a r ly I l l i no i s  and I nd i a na . 

A s u rvey pub l i s hed i n  J a nuary , 1 9 7 7 ,  by th e Fede r a l  P owe r 

Comm i s s i o n  ( FPC ) i n d i c a t e s  tha t  e a s te r n  uti l i t i e s  p l a n  to ob

t a i n  approx imate ly 8 0 %  of th e i r  co a l  from e a s te r n  coa l p ro

duce r s  th rough 1 9 8 5 .  

B a sed on rev i ew o f  pa r t i a l  con s t r u c t i on s t a t u s  data i n  

FEA ' s T r end s i n  U t i l i t y  Capa c i ty a n d  U t i l i z a t ion , January , 1 9 7 7 , 

and b e c a u s e  n ew u t i l i ty p l a n t s  requi re con s t r uc t io n  lead t ime s 

o f  a t  l e a s t  7 o r  8 yea r s , i t  i s  a s s umed that a l l  new ut i l i t i e s  

pro j e c t ed to b e  oper a t i on a l  b y  1 9 8 5  b y  FPC wi l l  b e  under con

s t r uc t i on b e fore revi sed NSPS under the C l ean Air Act Amendmen t s  

o f  1 9 7 7  a r e  promu l ga ted . New ut i l i t i e s  under con s t r uc t ion be fore 

the s e  rev i s ed NSPS are p a s sed wi l l  be exempt f rom them . It i s  

recogn i z ed that the s e  amendme nt s l i k e l y  w i l l  r e s u l t  i n  rev i s ed 

N S P S  requ i r i ng mo re S02 contro l than at pr e s e n t . I f  t he rev i sed 

NSPS cu rren t l y  under con s iderat ion by EPA are promu l g a ted , the 

a s s ump t i o n s  concern ing new u t i l i t i e s  w i l l  be r e v i sed accord i ng l y . 

The demand for program coa l from ex i s t ing ut i l i t i e s  i s  

con f i ned t o  t ho s e  i n  v i o l a t i o n  o f  S I P S02 emi s s i on l imitat i o n s . 

Becau s e  S I P ' s  vary by S tate and , some t ime s , by fac i l i ty , the 

non - c o n f o rmance ut i l i t i e s  wer e  l imi ted to t ho s e  w i t h  S I P ' s  

between 1 . 2  and 1 . 7  l b s  S02 /MMB tu b e c a u s e  i t  w a s  fe l t  that 

u t i l i t i e s  w i th l e s s  s t r ingent S I P ' s  wo uld not u se prog ram 

qua l i ty co a l  to me e t  t he s t and ard s ( i . e . , through b l en d i ng ) . 

An FPC computer analy s i s  ind i c ated that , for the year ending 

Octobe r ,  1 9 7 6 , 5 5 . 6 % ( 1 8 9  mi l l ion ton s )  o f  c o a l  d e l i ve red to 

e a s te r n  u t i l i t ie s  wa s non-conforman c e , i . e . , conta i ned s u l fur 
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i n  exce s s  o f  the app l i c ab l e  S I P  S0 2 emi s s io n  l imit . Sec t i o n  

1 1 8  o f  the C l e a n  Ai r Ac t Amendme nts o f  1 9 7 7  prov i d e s  f o r  

pe n a l t i e s  for ma j o r s o urce s n o t  i n  comp l i ance w i th S I P  emi s 

s io n  l i m i t s  eq ua l to the co s t  o f  comp l y i n g to the owne r o r  

o pe ra to r . S uch pena l t i e s  l i k e ly w i l l  i n c re a s e  s ub s ta n ti a l ly 

the e n f o r c ement o f  S 0 2 em i s s ion l im i t s  and th ere fore the use 

of low s u l f ur coa l  by e x i s ting u t i l i t i e s . 

• Th e envi ronme n t a l  impa c t s  anal y s i s o f  i nc rea s e d  co a l  

u s e  a s s ume s th a t  a l l  prog ram coa l i s  con s umed f i r s t  

by new u t i l i t i e s , an d se cond , by e x i s ting no n- con fo r 

ma nce u t i l i t i e s . 

Th e dema nd for prog ram coa l  i s  expe c ted to exceed the 

s upply ; th e r e fo r e , the above a s s umpt ion e ncompas s e s  env i ro n 

me ntal impa c ts o f  the two program c a s e s . 

• Th e p rog ram i s  ant i c ipated to a l locate a l l  $ 7 5 0 mi l l io n  

b y  1 9 8 5 . 

The pro gram i s  e xpe c ted to fund th e min ing o f  3 9 . 7 5 mi l l ion 

to ns o f  low s u l f u r  coa l by 1 9 8 5 ,  the p eak yea r of prog ram impac t .  

At th i s  t ime , a l l  $ 7 5 0 mi l l io n  i s  expec ted to be a l loc ated . Vir

tu a l ly a l l  mi ne s  f inanced by the prog ram a re e xpected to be 

o p e r a t ing a t  fu l l  ca pa c i t y .  

2 .  De termi n i ng the Env i ro nmental Impa c t s  o f  Coa l  Produc t i o n  

and Use S t i mu l a ted b y  the P ro g ram 

a .  Co a l  P ro d uction 

• The env i ro nme n t a l  imp a c t s  s e c t i on a n a ly z e s  r e s i dua l s  pro

duce d  f r om s u r fa ce and u nder ground mi nes and coa l  prepar a

t i on p l a nt s  o n  both a unit a nd regi ona l ba s i s . 

Al tho u gh the p rogram w i l l  no t e n courage m i n i ng a t  s ur f ace 

mi ne s , the env i ro nme nt a l  imp a c t s  of s u r f a ce mi n i ng are pre sented 

s o  that the y can be c ompared wi th tho s e  re s u l t i ng f rom u nderground �. O"·� 

m i n i ng . 
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• Un i t  s u r face ( a rea and contour ) and underground ( room

a nd - p i l l ar ) m i n e s  produc ing 2 5 0 , 0 0 0 1 /  
tons per year o f  

c o a l  and a u n i t  coa l prepar a t i o n  p l ant c l e a n i n g  2 5 0 , 0 0 0  

ton s per ye ar o f  coal are a n a l y z e d . 

I t  i s  a s s ume d th a t  bo th mi nes and pr epa r a t io n  pla n t s  w i l l  

me e t  a l l a pp l i c a b l e  s ta ndards , a l though wo r s t  c a s e , uncontro l l e d 

cond i t ions are d i s c u s s ed gene r i c a l l y i n  the te x t  wh e n  appl i c a b l e . 

• Reg i o n a l  impa c t s  are dete rmined for unde rground mines 

and s te am co a l  p r eparat ion p l ants . 

The re giona l impac ts o f  undergro und low s u l f u r  co a l  mi n i ng 

are b a s ed upo n th e product i o n  s p l i t  o f  program coa l between 

No r t h e r n  a nd Cen t r a l  App a l a ch i a and are de t e rmi ned for 1 9 8 5 . 

Th e a na l y s i s  re f l e c t s  o n ly the env ironme nt a l  imp a c t s  o f  the 

u nder gro und m i n i n g  a nd p r e p a r a ti on o f  low s u l f u r  pro gram co a l . 

I t  do e s  no t re f le c t  o th e r  m i n i ng a c t ivi t i e s ( i . e . ,  s u r f a c e  

mi n i n g )  a l so o c c urr i ng i n  1 9 8 5 , o r  th e d i s p lacement o f  m i n i n g  

i mp a c t s  caus e d  b y  th e program . The 3 9 . 7 5 mi l l io n  tons o f  low 

s u l f u r  coa l produced under th e prog ram were determi ned f rom 

Tab l e s  1 1 1 - 1 4  and 1 1 1 - 1 7  ( s t e am coa l produc t i o n  w i t h  and wi thout 

the program for 1 9 8 5  by s u l f u r  content and mine type ) . The 

r e s idua l s  r e s u l t i ng f rom the m i n i n g  and prepar a t i on of t h i s  

tonnage a r e  a l located be twe en Northe rn and Ce n t r a l  App a l a c h i a  

according t o  t h e  2 % : 9 8 %  a s sumed produc t ion s p l i t . 

b .  Coal Use 

The envi r onme n t a l  imp a c t s  of loan program coa l use are pre

sented w i th and w i thout t he program for new and e x i s t i n g  non

conformance powe r p l an t s  ( where appl i c able ) on a u n i t  and 

reg iona l ba s i s . 

1 /  The impacts o f  reopening 0 r  exp and ing e x i s t ing m ines ( a s s umed 
to produce 1 0 0 , 0 0 0  tons o f  coa l/year ) are not spec i f ied , s ince 
i t  was a s s umed they wou ld be l e s s  than the impacts of a 
2 5 0 , 0 0 0  tons/year mine . 
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• Unit impac t s  wi th the program are quanti fied for a 

new 5 7 0 -MW coa l - f i red power p lant . 

As stated earl ier , it is  assumed that program coal w i l l  

be used wi thout scrubber s  b y  new uti l i ties  under con s truction 

be fore 1 9 7 8  and operational by 1 9 8 5  ( sub j ec t  to the ex i s ting 

NSPS for S02 emi s s ions of 1 . 2  lbs/MMBtu ) and by exi s ting non

con formance power p lants vio lating S I P ' s  in the range of 1 . 2 -

1 . 7  lbs/��Btu . Impacts are quantif ied for a unit new power 

p lant meeting the NS P S  of  1 . 2  lb s S02/MMBtu ; impact s  when 

exist ing power p lants burn program coal are di scus sed generi c a l ly 

in the text and compared with the impac ts of  new sources when 

app licab le . 

Sec tion 1 0 9 ( c )  ( 6 )  o f  the Clean Air Act Amendme nts of  1 9 7 7  

exempt s  fo s s i l  fue l - f ired s tationary source s from comp l iance 

with proposed revi sed c l e an air s tandard s if thes e  source s  are 

under cons truct ion when the revi sed standards are promulgated by 

July , 1 9 7 8 . Thi s  sec t i on a l so indic ate s that these new source s  

can comply with envi ronmental requirements b y  burning low 

sul fur coal without s crubbers . 

An unpub l i shed FPC Bureau o f  Powe r staff analy s i s  surveyed 

ut i l i ty p lans for achieving Clean Air Ac t compl iance and found 

that of the 2 3 , 0 0 0  MW generating capac i ty p lanned by eastern 

ut i l ities  to be operat ional by 1 9 8 0 , 1 2 , 1 0 0  MW capac i ty ( approx

imate ly 5 3 % )  planned to achieve comp l iance by us ing low sul fur 

coal without scrubber s  and 9 6 0 0  MW capac ity ( approx imate ly 4 2 % )  

planned to burn highe r sul fur coa l us ing scrubbe rs . The rema inder 

6f  ea stern c apac ity wa s e i the r unknown , under l itigat ion , or un

dec ided by the uti l i ty . 

Whi le i t  takes  about 7 years to con struc t a power p lant , 

from init iat ion to completion , construct ion o f  a sc rubbe r  take s 
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on l y  2 t o  3 year s . A u t i l i ty ,  the r e f o re , h a s  some d i s c re t i on 

dur ing con s t ruc t ion p e r i od s  to change i t s  mind abou t how i t  

wi l l  con t r o l  s u l f u r  emi s s io n s . A change i n  the s e l e c ted 

approach to emi s s ion l im i t  comp l i ance , howeve r , mu s t  be w i th i n  

t h e  regul atory f r amewor k  o f  the S t a te in whi ch t h e  f ac i l i ty i s  

b e i ng bui l t .  An y change i n  de s i gn probab l y  would proh i b i t  a n e t  

i n c r e a s e  i n  a i r  emi s s i on s  f rom t h e  leve l s  agreed to i n  the 

o r i g i n a l  p e rm i t  to cons truc t . 

That program c o a l  produc e r s  con t i nued to have an opportun i ty 

to ob t a in co a l  s a l e s  con tra c t s  to t he se new u t i l i t y  generating 

f ac i l i t i e s  is  i nd i c a t ed by the ana l y s i s  s umma r i zed i n  Tab l e s  

1 1 1 - 6  a n d  1 1 1 - 7 , wh i ch show that 8 1  mi l l ion ton s o f  c o a l  p e r  

y e a r  to be requ i red b y  thi s  c o a l - f i red c ap ac i ty a r e  n o t  y e t  

und er contrac t . 

• Un i t  imp ac t s  w it hout t he program a s sume that both 

ex i s t i ng non - co n f o rmance and new powe r p l a n t s  burn 

high s u l fur c o a l  u s i ng s c rubbe r s  ( f lue gas d e s u l fur

i z at io n ) to mee t  the NSPS a nd S I P ' s  for S 02 emi s s io n s . 

H i gh sul fur coal i s  a s s ume d to contain 2 . 2 5 %  s u l f u r  by 

we i gh t , corre spon d i ng to the ave rage s u l fur content of c o a l  

d e l ivered to u t i l i t i e s  f r om Nor the rn App a l ac h i an Bure a u  o f  

Mines d i s tr i c t s  i n  1 9 7 6  rang i n g  f rom 2 . 0 2 t o  3 . 8 5 %  b y  we ight . 

Low s u l fur c o a l  wa s not a s sumed f o r  u s e  w i th s c rubb e r s  because 

of  the current pr i ce premium f o r  l ow s u l fur coal ( e . g . , TVA ' s  

Oc tober 1 9 7 6  b i d s  f o r  l ow s u l fur coa l ranged a s  high a s  $ 3 5 

per ton c ompared w i th 1 9 7 6  ave r age c o s t  o f  $ 1 9 p e r  ton ) . 

The a s s ump t i on that new and ex i s t i ng non - c o n f o rman ce powe r 

p l an t s  wi l l  u s e  s c rubb e r s  and h i ghe r s u l fur co a l  w i thout the 

program pre s e n t s  a wo r s t  c a s e  analy s i s  for the s o l id wa s te im

pac t s  wi thou t the program ,  s in c e  many u t i l i t i e s  p robab l y  w i l l 
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r e s i s t  i n s t a l l ing scrubber s because o f  the i r  h i g h  c o s t . I n  

add i t ion , at ex i s t i n g  non-con forman c e  powe r p l an t s , many o f  

t h e  p l an t s  m a y  conti nue to v i o l a t e  s tandards i n  t h e  a b s e nc e  o f  

the pro g ram , d e s p i te the non- comp l i a nce pena l t i e s .  

• Wi thou t  the program , both new and ex i s t i ng non - c o n f o rman c e  

power p l a n t s  a r e  a s s umed to contro l a i r  emi s s i ons t o  the 

m i n imum l e g a l  degree requ i red ( i . e . , 1 . 2  I b s  S 0 2 /MMBt u  

for n e w  s o ur c e s ; 1 . 2  - 1 . 7  I b s  S0 2 /MMBtu f o r  ex i s t i ng non

comp l i an c e  sou r c e s ) .  

Th i s  a s sump t i o n  r e f l e c t s  the control s t r a tegy emp l oyed a t  

mo s t  u t i l i t ie s .  Al thou g h  con tro l beyond t h e  s t andard i s  

ach ie vab l e  by s c r ubb i ng a l l  s tack g a se s ,  by-pa s s  6 f  part o f  

the exh a u s t  so that the c ompo s i te s tr e am o n l y  j u s t  mee t s  the 

s tand ard wi l l  g ive s av i ng s in wat e r  u s e , l ime/ l ime s tone , s l udge 

to be d i sposed , and reheat needed for p l ume r i s e . 

• Ne i ther n ew nor ex i s t i ng non-comp l iance un i t s  b l end 

program c o a l  wi t h  h i gher s u l f ur c o a l  to me e t  the 

ex i st ing NSPS or app l i c able S I P  for S 0 2 . 

G iven the a s sump t ion tha t u t i l i t i e s  me e t  a pp l i c able a i r  

s tandards to the min imum l e g a l  l eve l requ i red , 

c o n fo rman c e  u t i l i t i e s  could b l end program coa l  

su l fu r  c o a l  t o  mee t  the NSPS and S I P ' s  f or S 0 2 

ex i s t i ng non

w i th h i gh 
. .  1 /  eml S S lo n s .  

Howeve r ,  g i ven t he t ime c o n s t r a i n t s  o f  t h i s  s tudy , t he a n a l y s i s  

wa s s imp l i f ied t o  a s sume n o  b l e n d i n g . 

I f  the ana l y s i s  d id a s sume b lend ing , ex i s t i n g  u t i l i t i e s  

l ike l y  would b l e nd cheape r , h i g h  s u l fur c o a l  wi th program c o a l  

1 /  New u t i l it i e s  could n o t  b l end prog r am c o a l  w i th h i gh e r  
s u l f u r  co a l  and s t i l l  me et t h e  ex i � t i n g  N S P S  for S 0 2 ' s in c e  
i t  i s  a s s umed that program c o a l  j us t  mee t s  the NSPS o f  1 . 2  
I b s  S0 2 /MMB t u . 
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t o  j ust meet the N S P S  for S02 ' Approximate ly 6 2  mi l l ion ton s 

of non-con formance coal would have to be bl ended wi th 5 0  mi l l ion 

ton s of  program coal to mee t  appl ic able S02 emi s s ions l imits 

without scrubbe rs ( for the 1 9 8 0 - 1 9 8 5  program period . See 

Table 1 1 1 - 8 ) . 

For examp le , on a State level , it i s  a s sumed that 5 0  mi l l ion 

ton s of coa l  are de l ive red to Ohio during 1 9 8 0 - 1 9 8 5 , of wh ich 

38 mi l l ion ton s would be non-conformance coal afte r  al lowing 

fo r po s s ible bl ending . Of the se 3 8  mi l l ion ton s , 8 . 8  mi l l ion 

( 2 3 % ) are del ivered to ut i l ities whos e  sul fur emi s s ion standards 

are between 1 . 2  and 1 . 7  lb s S0 2 /MMBtu . Approximately 6 . 9  mi l l ion 

ton s of  program coa l  would have to be b l ended with the se 8 . 8  

mi l l ion ton s of  high sul fur coal to meet the S IP ' s  in thi s 

range ( a s suming that the same qual ity high sul fur coal wi l l  be 

burned in 1 9 8 0 - 1 9 8 5  as  is presently burned ) . 

• On ly contro l led emi s s ions are quanti fied for the un it 

and regiona l impact analyse s .  

S ince coal - f i red uti l i t i e s  wi l l  have to meet app l i cable 

emi s s ion standard s with or wi thout the program , only contro l l ed 

emi s s ion s are quantif ied for the uni t  and regional impacts 

analyses . Uncontrol led , worst  case conditions ar e di s cus sed 

gener i cal ly in the text when app l i cable . 

• Regional impacts  are al located to new and exis ting 

power p lant s accord ing to the proportion of  each 

( new ver sus exi sting ) in each S tate . 

Program impacts wi l l  vary by S tate because the numbe r o f  

exis ting ve rsus new sources varies  b y  State . Because it i s  

a s sumed for purpos e s  of  analy s i s  that both new and exi sting 

uti l i ties have to mee t  exis ting emi s s ion s tandards , 
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wi l l  emp loy t he s ame l eve l o f  part i c u l ate contro l , and w i l l  not 

b l end prog ram coal whi c h  has an emi s s ion rate o f  1 . 2  lbs S0 2 / 

��1B t u , the tot a l , reg i onal emi s s i ons wi l l  be the s ame wheth e r  

new powe r p l an t s  o r  e x i s t i ng non-conformance power p l ant s 

H oweve r ,  the p roport ion o f  emi s s i ons burn the program coal . 

f rom new sourc e s  ve r s u s  exi s t i ng source s in e a ch State w i l l  not 

be equa l . 





CHAPTER I I I  

CHARACTERI ZAT ION O F  THE E X I ST ING ENVI RONMENT 

This chapter de scribes the existing environment for the area 

a f fected by the Coal  Loan Guarantee P rogram . For purposes o f  

analys is , the area a f fected by the loan pro gram i s  de f ined as 

the area of the ea stern United States s tretching from New York 

to Georgia and e ncompass ing the eastern seaboard States ( except 

New England ) plus the inland S tates of Ohio , Kentucky , We s t  

Virgin i a , and Tennesse e . Environmental e ffects due to mining 

as soc iated with the loan prog ram will be con fined to the Appala

chian Reg ion , which extends 5 0 0  miles from P ennsylvania to 

Alabama , and includes portions of Penn sylvan ia , Mary land , Virginia , 

Wes t  Virginia , Ohio , Tenne s see , Kentucky , and Alabama . Impacts 

due to the use of lo an-program coal wi l l  extend throughout · the 

eastern United State s , exc luding New England . 

A .  Ai r 

1 .  C l imate 

The c l imate o f  the entire a f fected region is characte r i zed 

by f requent changes of weather , strongly marked season s , h i gh 

humidity , and p lenti ful rainfal l .  Annual pre c ip i tation averages 

from about 35 inche s in  the northern portions to ove r  5 5  inche s 

in  the southern portions , with some mounta inous areas o f  Appala

chia rece iving 60  to 80  inche s . The average dai ly temperature 

dur ing January i s  about 2 5 0F in the northern portions and 4 50F 

in the southern port ion s . Summer average temperature s are in 

the 7 0 ' s  and 8 0 ' s ;  however ,  they average in the 6 0 ' s  in  the 

higher mountain s . Evaporatio n  from open water sur faces range s 

annua l ly from about 2 5  inche s in the northe rn portions to about 

4 2 inche s  in t he southern portions . Potential evapo transpiration 

annual ly average s 2 4  to 36 inche s throughout mo st of the reg ion . 

1 1 1 -1 



2 .  Qual ity 
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The eastern seaboard i s  characterized by l arge industrial 

concentrations and urban centers . Indus trial i z ation is part icu

larly heavy in parts of Appal achia and in urban centers in the 

northeast . Consequently , the s e  areas suffer from a h igh degree 

o f  air po l l ution . The concentration s o f  industry , cars , and 

people in the urban centers  o f  the east , parti cularly Baltimore , 

New York , Cleve land , and P ittsburgh , c reate severe pol lution 

problems , espe cial l y  during stagnant weather periods that 

encomp a s s  the areas each summer . In the mountainous regions o f  

Appalachi a ,  a i r  pol lution prob l ems caused b y  industry are 

compounded by the rugged , mountainous topography of the area . 

When the s lope s  and mountaintops become cool at n ight , cold 

dense ai r flows into the val l ey s , produc ing a strong air inver

s ion which prevents vertical mixing o f  pol luted air . The val ley 

and ridge topog raphy also l imits hori zontal dispers ion . Ai r 

pol lution prob lems are parti cularly s evere durinq prolonged ai r 

inve rs ions in the heavi ly indus tria l i zed areas in the val leys , 

when air  pol lutants from powerpl ants and industries remain 

trapped .  Pol lution i s  h i ghes t  dur ing the summer month s  when 

afternoon venti l ation i s  at a min imum . F igure 1 1 1 - 1  summari z e s  

the Ai r Qual ity Contro l Region s ( AQCR ' s )  i n  the e astern united 

S tate s that we re in vio l at ion of S0 2 and particulate s tandards 

in 1 9 7 6. 

Six pol l utants are o f  potential concern in the region 

a f fe cted by the loan program : parti cul ate matter , sul fur dioxide 

( S0 2 ) , carbon monoxide ( CO ) , oxidant/oz one , nitrogen diox ide 

( N02 ) ,  and hydrocarbons ( HC ) . EPA has e s tab l i shed amb ient air 

qua l i ty s tandards for thes e  pollutants ( Tabl e  I I I -I ) . Other 

po l l utants of concern are sul fate s and trace e lement s . Emi s s ions 

a f fected by the loan program wi l l  a f fe ct amb ient part i culate , 

S02 ' CO , NOx ' and trace e l ement leve l s  throughout the Eas t . 
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F I GURE 1 1 1 - 1  

EASTERN A I R  QUALITY CONTROL REG I ONS IN VI OLATI ON 

OF NAT IONAL AMB I ENT AI R QUALITY STANDARDS 

FOR SULFUR D IOXIDE AND TOTAL SUSPENDED PAR'I'I CULATES 

IN 1 9 7 5  

, 

, 
, 

- �  

S02 Viola tions 

Total Suspended 
Partic ulate Violations 

S O C RCE : " S tate Air Pol l u t ion I mp l ementation P l ans , Progre ss 
Report , "  EPA # 4 5 0 - 2 - 7 6 - 0 2 6 , Octobe r ,  19 7 6 . 
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a .  P a r t i c u l ate s 
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P a rt i cu l ate ma tter i s  emi t te d  by a l arge variety o f  source s . 

One o f  t he large s t  source s o f  p a r t i c u l ate emi s s ion s , ac coun t ing 

for 3 3 . 9  percent o f  the to t a l  n a t ionwi de emi s s ion for 19 6 8 , is 

fore s t  f i re s  and agricu l tural b urn ing . I n  the e a s t , l a rge , 

man-made source s o f  p a r t i c u l a te s  are coal - f i re d  s t a t ionary powe r 

plant s , con s t r uc t ion a c t ivity , and indu s t r i a l  proce s s e s . Co a l 

f i re d  powe r p l an t s  a f fe c t  amb ie n t  parti c u l a te leve l s  b y  emi t t in g  

f l y  a s h  i n  sma l l  o r  l a rge quant i t ie s , depending on a i r  emi s s ion 

s tandards . New powe r p l ant source s are l imited by exi s t ing New 

Source Per formance S tanda rds to a s t r ingent p a r t i c u l a te emi s s ion 

rate o f  0 . 1  lbs/MMBtu . 

The compo s i te n a t ional annua l ave rage a i r  q u a l i t y  for p a r 

t i cu late s h a s  de c re a s ed f rom 1 9 7 0  to 1 9 7 4 , dropp ing f rom 80  � g/m
3 

to 6 6  � g/m
3

, o r  1 7  percent ( the emi s s ions for t h i s  s ame period 

we re e s t imated to h ave dropped 29 percent ) .  Th i s  improvement 

wa s gene r a l l y  re f l e c t e d  t hrougho ut t he nat ion and in the e a s t , 

but spe c i f ic lo c a l i t i e s  are s t i l l  expe r ie n c ing parti cul ate leve l s  

above the s tandard , part i cu l a r l y  urban areas i n  the no rthea s t . 

The p r in c ipal source s o f  t he a t t a inment prob lem are : 1 )  fug i t ive 

parti c u l ate emi s s ions f rom indu s t ri a l  p ro ce s s e s ; 2 )  w ind-b lown 

dus t f rom barren terrain ; and 3 )  m i s c e l l aneous g r i t , s an d ,  o th e r  

detri tus , and s e condary pol lutants formed f rom gaseous p re cursor s .  

b .  S u l fur Dioxide ( S0 2
) 

Sul fur dioxide i s  fo rme d when ma t e r i a l  con t a i n ing s u l fur 

i s  b urne d ,  a l l owing the s u l fur to oxidi z e . The l arge s t  source 

of S0 2 is fo s s i l  fue l comb u s t ion , ma i n l y  a t  powe r p l ants . Othe r 

so urce s are chem i c a l  p l ants , non ferrous sme l t e r s , and inc inerato r s . 
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Sul f u r  d i o x i de concen t r at ion s have de c l ined f rom a national 

ann u a l  compo s i te ave r age of 3 8  � g/m3 i n  1 9 7 0  to 26  � g/m 3 in 1 9 7 4 . 

Mo s t  mon i to ring s ite s we re in u rb a n  a re a s . The redu c tion i n  con

centration ( 3 2 % )  i s  far in e xc e s s  o f  the reduc t ion i n  e s t imated 

emi s s io n s  ( on l y  8 % ) , and the mon i tored reduc t i on may re f l e c t  a 

s h i f t  i n  S0 2 emi t te r s  away from the c i t i e s  to s�burban a nd ru

r a l  a r e a s  whe re there a re few S0 2 mon i to r s . Thi s is  p a r t i c u l a r l y  

t rue i n  t h e  e a s t .  I n  many region s the reduction leve l e d  o f f  f rom 

1 9 7 2  to 1 9 7 4 . The future t rends w i l l  be de te rmined by the types 

o f  f ue l  ava i l a b l e  and the emi s s io n  contro l s  a s s o c i ated w i th fue l 

combu s tion . Among the rema i n i n g  control p ro b l ems f o r  S 0 2 a re 

the la rge point s ou r ce s , such a s  powe r p l an t s  and n o n f e rrous 

sme l te rs , wh ich c a n  cause lo ca l i z e d  viol a t i on s unt i l  they comp l y  

ful l y  w ith emi s s ion regulation s .  

c .  N i t rogen Oxide s (NO ) x 

N i t rogen o x i de s  ( both N0 2 and NO w h i c h  wi l l  further o x i d i z e  

t o  N0 2 i n  the atmo sphe re )  a r e  f o rme d f rom the o x i dation o f  both 

atmo sphe r i c  n i t rogen and n i t rogen compounds i n  fue l . Th i s  o x i da 

t ion p ro c e s s  occurs mainly at h igh tempe rature s ,  a n d  the ma j o r 

source o f  the s e oxide s i s  mo tor veh i c l e s , f o l lowed b y  e le c t r i c  

powe r p l a n t s  a n d  l a rge ene rgy conve r s i o n  p roc e s s e s . 

The mon i to r ing technology f o r  n i t rogen o xi de s  has been i n  a 

s tate o f  f l ux f o r  s eve r a l  yea r s , and a s  a r e s u l t. ,  the re a re ve ry 

f ew h i s to ri c a l l y  con s i s t e nt a n d  r e l iable data for n i t rogen oxide s . 

Both P h i ladelphia a n d  Lo s Ang e l e s  have mon i to red n i t rogen o x i d e s  

s in c e  t h e  mid- s ix t ie s , and they have ob s e rved a 3 0 %  i n c re a s e  i n  

concent ration s .  On the national leve l , n i trogen o x i de s  have 

i n c re a s e d  by 1 0 %  f r om 1 9 7 0  to 1 9 7 4 . The ma j o r i ty o f  th i s  i n c r e a s e  

i s  due to mo to r veh i c le s .  
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d .  Carbon Monoxide ( CO ) , Hydrocarbons ( HC ) , and 

Oxidants 

Carbon monoxide , hydrocarbons ,  and oxidants are principa l ly 

vehic le-re lated pol lutants .  Both carbon monoxide and hydro carbon 

emi s s ion leve l s  have decreased from 1 9 7 0  to 1 9 7 4 . A maj or reason 

fo r the s e  reduction s  i s  the Federal Motor Veh i c le Control P rogram . 

As the veh i c le contro l s  be come more s tringent and as mo re uncon

tro lled veh i c le s  are rep laced by newer , contro l led veh i c l e s , these  

emi s s ions w i l l  decre a s e  further . EPA e s t imates that all  but six  

or seven AQCR ' s  wi l l  attain the air qua l ity s tandards for carbon 

monoxide w ithin the legis lated t ime frame . 

Contro l o f  photochemical  oxidants i s  cons idered one o f  the 

b iggest prob lems in attainment of the National Ambient Air Qua l i 

t y  S tandards . As the number o f  mon i toring s ites increas e s , the 

number of vio lations detected a l so increases .  Recent data s how 

wide spread vio l at ion s in many rural lo cat ion s in the midwes t  and 

eas t . Al though the peak oxidant leve l s  show s ome improvement , 

future pro j ections o f  oxidant leve l s  ind i cate that extens ive 

contro l of hydroc arbons  ( and po s s ib ly n itrogen oxide s )  wi l l  be 

neces sary to atta in the oxidant standard . 

e .  Sul fates 

Suspended sulfate s , as  commonly measured , include sul furi c  

acid , water- so lub l e  sul fate s a l t s , absorbed sul fur dioxide , and 

su1 fite s . Mos t  sul fate s are formed through secondary chemical 

reactions in the atmo sphere , and only a sma l l  proportion are 

emitted direct ly .  On a g lobal leve l , mo st of the airborne sul fur 

compounds are be l ieved to have originated from natural sources 

such as vo lcan i c  action or sea salt s .  On the national leve l , due 

to the numerous s ources o f  sul fur emi s s ions in the U . S . , the man

made sources for sulfates are bel ieved to be  more s ignificant 

than the natural sources .  
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The annual sul fate con centrations for 1 9 7 0  i n  much o f  the 

eastern u . s .  were about 7 �g/m3 , but in  parts of New England , the 

annual 1 9 7 0  urban sulfate concentrations exceeded 1 3  �g/m3 . I n  

1 9 7 2 , de spite a drop in urban s u l fur dioxide emi s s ion s , the s u l 

fate leve l s  rema ined fairly con s tan t . F o r  the 2 4  S tates east  o f  

t h e  Mi s s i s s ippi , the annual average urb an con centration was 

1 3 . 6  pg/m
3 ( r anging from 10 to 2 5  fl9/m3 ) ,  and thE� nonurban annua l 

sulf ate concentration averaged in exce s s  o f  1 0  �g/m3 ( ranging 
3 f rom 8 to 1 4  � g/m ) .  Fo r the 2 4  S tate s we s t  o f  the Mi s si s s ippi , 

3 the ave rage 1 9 72 urban concentration was 7 . 8 �g/m and the non-

urban concentration was 4 . 4  �g/m3 . In these western S tates , 

the re were some high local i zed sul fate leve l s , but the reg ional 

values were all le s s  than for the eastern s ta te s .
l/ 

The high sul fate leve l s  in the northea s tern S tate s  corre l ate 

spatially with high SO emi s s ion den s itie s , high rain f a l l  ac idity x 
pattern s , and a high dens i ty o f  powe r p lant s i te s . I n  New 

England , the acidity o f  the rain fal l and the rate o f  depo s i tion 

of  sul fate s have been increa s ing s ince 1 9 6 8 .
2 /  Although urban 

sul fur dioxide emi s s ions and locally formed s ul fate l eve l s  have 

dec reased , the increase in nonurban sulfur dioxide emis s ions and 

sul fate forma t ion has caused increas e s  in regiona l  sul fate leve l s . 

Sulfates formed loca l ly from the sul fur dioxide emi s s ions of  

large stationary sources such a s  power p lant s  are  s trong ly i n f l u

enced by the amount o f  sul fur dioxide emitted ,  and a re lationship 

between emis s ions and oxidation can be postu lated . Howeve r ,  the 

regional and background sul fate concentration s a re influenced by 

sul fur oxide transport and various oxidation me chanisms . In s ome 

1/ EPA , " Po s i t ion Pape r on Regulation o f  Atmo sphe r i c  Sul fate s , "  
September , 1 9 7 5 . 

2/  N i sbet , " Su l f a te s  and Ac idity in  Prec ipitation , "  National 
Academy of  S c ience s , Washington , D . C . , March 1 ,  1 9 7 5 . 
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of  these oxidation mechani sms the reaction i s  more depen dent on 

the concentration of th e cataly t i c  agent ( such as  atmo spheric  

ammonia or metal parti c le s )  than on  s u l fur dioxide . 

f .  Trace Met a l s  

T ra ce meta l s  o c cur in  coal  and coa l  a s h  a n d  include ar sen i c , 

be ry l l ium , cadmium , z in c ,  l e ad ,  mercury , and others . Although 

l arge mineab l e  depo s its of the s e  e lement s  o ccur , the usual con

centrations of these sub s tanc e s  in  the earth ' s  surface layer are 

qui te sma l l  - rare ly over a few parts per mi l l ion . The s e  meta l s  

are relea sed into the atmo sphere by wind and water e ro s ion and 

by many of man ' s activities such as agriculture , mining , fue l 

burning , and manufacturing . Many o f  thes e  meta l s  can be  trans 

ported long d i s tanc e s  through a i r  and water and can be  passed 

along the food chain with l i tt le change in chemic a l  propert i e s . 

Mo s t  o f  thes e  materia l s  are not tox i c  in the ir  e leme nta l form ,  

but many o f  the i r  ions and compounds can b e  quite harmful . I n  

genera l , these e lement s  are emitted i n  greater quantities  a s  

more coa l i s  con sumed . I n  the future , the re fore , a s  coal consump

tion increase s ,  the se po l lutan t s  ( from any source , inc luding 

fos s i l- fue l c ombustion ) and the ir  e f fects may cause increas ing 

conce rn . 

B .  Water 

1 .  Re sources  

Water i s  relative ly abundant in  the eastern Uni ted State s . 

High surface water d i s ch arges are caused by relative ly high rain

fal l , h igh runo f f , and low evaporat ion whi ch characte r i z e s  the 

easte rn region s o f  the U . S .  As s hown in Figure 1 1 1- 2 , the east  

has an annua l ave rage rain f a l l  of  between 35  and 55  inche s . The 

mountains o f  Appalachia and the s outhern Gul f Coast have higher 
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amounts  o f  rainfa l l  ( up to 8 0  inche s annua l ly )  than other easte rn 

region s . 

The east  a l so experiences h igh runo f f  rates ( see F igure 1 1 1 - 3 ) . 

I n  the mountainous region s , runo f f  rates are among the h ighe s t  in 

the U . S . , ranging from 20 to 40 inche s per year . Thi s  high runo ff 

rate c ause s s t ream f lows of mo re than 1 5 0  b i l l ion g a l lons per  day 

from the Appal achi an region . The maj or rive r systems dra in i ng the 

Appal achian Reg ion are s hown in F igure 1 1 1 - 4  and the ir  dis charge s 

are s hown in Table 1 1 1 - 2 . Streams dra in ing the region generally 

originate from the inter ior highlands . More than h a l f  o f  the Ohio 

River B a s in is contained w i thin the Appalachian Reg ion . The east  

has among the lowe s t  evaporation rates in the  U . S .  As s hown in  

F igure 1 1 1 - 5 , evaporation rates are gene ra l ly highe r in the s outh 

and we s t . 

Groundwater avai lab i l ity varie s throughout the region . The 

coas tal  are a s  h ave p lenti ful groundwate r supp l ie s  from aqu i fers  

of  s and and g rave l . I n  other eastern regions ,  groundwate r is  

found p rima r i ly in conso l i dated rock aqui fe rs o f  sandstone and 

l imes tone . Groundwater is  le s s  abundant i n l and , and there fore , 

the inl and reg ions w ith con s o l i dated rock aqui fe r s  a re more 

l ike ly to depend upon s ur face wate r rathe r  than g roundwate r for 

the ir water supp l i e s . 

2 . Qua l ity 

Surface water qua l ity in the eastern U . S .  varies  depending 

upon c l imate , rock type s ,  degree o f  weathe ring , flow condit ions ,  

topography , and change s in both water and land use p attern s . 

Wate r s  in the east tend to be l ow in mine ral s  and buf fering 

capaci ty . I n  about 9 0 %  o f  the reg ion , leve l s  o f  di s solved sol ids 

are within leve l s  acceptab l e  for mo st wate r use s . Only in the 
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north cen t ra l  area and p ar t s  o f  Flo rida do the s e  l eve l s  exceed 

5 0 0  mg/ l , a l i mi t s e t  by the u.s . Pub l i c He a l th S e rv i c e  f o r  

, k '  1 /  
dr ln lng wate r .  

Wi th the exception o f  a r e a s  a l ong the e a s te rn � e aboard , 

pH va l ue s o f  s t r e ams l ie be tween 7 and 8 . 2 /  Such pH values 

a re we l l  within the l i mi t s  s e t  by Fe de ral c r i t e r i a .  The reg ion s 

o f  low pH in We s t  Vi r g i n i a  and Penn sy l van i a  are c a u s e d  p r ima r i ly 

by a c i d  mine d r a i n ag e . In th e s outhea s t , the l ow b u f f e r i n g  

capac i ty o f  the Co a s t al P l a i n s an ds a n d  t he ecolog i c a l  dyn ami c s  

o f  swamp s contr i bute to the low pH « 6 . 9 ) o f  s ur face wa ter s .  

Gen e ra l l y , heavy metal leve l s  a r e  lo we r in the e a s t  than 

the we s t  due to the d i f f e r en ce s  in urban an d ag r i c u l t u r a l  

a c t i vi t i e s . E P A  water q u a l i ty c ri t e r i a  de s i gn a t e  th e fo l lowing 

leve l s  of heavy met al s for the p ro t ect ion of publ i c  wa t e r  s uppl i e s : 

a r sen i c , 5 0  pg/l ; c admium , 1 0  p g/ l ; lead , 5 0  pg/ l ; and z i nc , 

5 0 0 0  �g/l . On ly in a few ri ve r  bas i n s  i n  the E a s t  are these 

c r i te r i a  v i o l a ted . 

Mine dra i n a g e  p o l l ut i on i n  the App a l a c h i an Reg i on i s  a 

ma j o r  c a u s e  o f  s u r f a ce wat e r  q u a l i ty deg radat i on . In 1 9 7 4 , the 

N a t i o n a l  S t r i p  Mine S t udy repo r t ed that mo re thar 1 0 , 0 0 0  mi l e s  

o f  s t r e am i n  the Appa l ac h i an reg i on we re s i gni f i cant ly a f f e c t e d  

b y  mine dra i n age p o l l u t i on . A to t a l  o f  6 3 0 0  mi l e s  o f  s t ream in 

App a l ac h i a  are e s t i mated to be p o l l u t e d  c o n t i nua l l y by a c i d  mine 

dra i nage ; th i s  represen ts abo ut 9 3  p e rcen t o f  the tota l for the 

n a tion . 3 /  The l a rge ma j o r i ty of s t r eams degraded by a c i d  mine 

1 /  CEQ An a l ys i s  of data f rom the u . S .  Geo l o g i c a l  S u rvey ' s  
Nat i ona l S t re am Qua l i t y  Accoun t i n g  Ne twork . 

2 /  I b i d . 

3 /  App a l a c h i an Re g i on a l  Comm i s s i on , " C hal l e nges f o r  App a l achi a :  
Energy , Envi ronmen t and N a t i onal Re sources , "  Washing ton , D . C . , 
Octobe r , 1 9 7 6 , p .  4 9 7 . 
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drainage i s  i n  No rthe rn App a l ac h i a .  The p rob lems i n  the 

Monongahe l a , Al l egheny , S u s q ue hann a , and No rth B ranch o f  

the Potomac B a s i n s  a re c a u s e d  p r imari l y  by ac id mine d r a i n ag e  

f rom unde rground mine s . Mine drainage p o l l ut i on i s  mo s t  severe 

and w i de s p r e ad i n  the Monon g ahe l a  B as i n .  Al mo s t  2 0  percent 

o f  t h e  to tal s t r eam miles i n  the Monon g a he l a B a s i n  a r e  s i gn i f i 

cant l y  a f f e c t e d  due t o  m i n i ng- rel a t ed po l l u t i on . l l  The wate r 

qual i t y  p ro b l ems o f  t h e  Kanawha , Cumbe r l and , B ig S an dy , and 

Kentuc ky Rive r B a s i n s  i n  Central App a l a c h i a  p r imar i l y  a re 

a s soc i a t e d  with h i g h  s e d imen t l o ad s  r e s u l ting f rom contour 

s tr ip m i n i ng o n  steep s l o pe s . 21 

out s i de the App a l a c h i an reg ion , water q ua l i ty impact s a re 

c re ated by mun i c ipal , indus t r i a l , and ag r i c u l t ural s ourc e s . 

Al ong the e a s te rn s e ab o a rd , r ive rs , 

po l l uted p r i ma r i l y  by mun i c ip a l  an d 

the midwe s t , water qual ity p ro b l em s  

t u r a l  runo f f . 

s uc h  a s  t h e  J ame s , a re 

i ndu s t r i a l  ac t i vi ty . I n  

a re the re s u l t  o f  ag r i c u l -

Groun dwater q u a l ity var i e s  a c c o rd i ng t o  aq ui f e r  c h a ra c t e r

i s t i c s . In co a s tal are a s , the q ua l i ty i s  gene r a l l y  good except 

in p l a c e s  wh ere the g ro un dwater has been cont ami nated by s a l t  

wa te r .  I n  o t he r  a r e a s  where l ime s to ne and s and s tone a r e  the 

p r imary aqu i f e r s , the q ua l i ty i s  gen e ral l y  poo r . I ron and 

h ardn e s s  are common p ro b l em s , req u i r i ng that t h e  wat e r  be treated 

prior to u s e . 

I I  EPA , " Mine D ra i n age Rep o rt to Con f e re e s , "  En f o rceme n t  
Con feren c e , Monongahe l a  Rive r a n d  I ts T r i but a r i e s , 1 9 7 1 , 
p .  7 .  

2 1  Army Co rp s o f  Eng i nee r s , The Nat i on a l S tr i p  Mi n e  S tudy , 
Vo l . 1 ,  J u l y  1 9 7 4 , pp . 4 1 - 4 3 .  
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The area o f  the easte rn Un i ted S tates that wi l l  be a f fected 

by the Coal Lo an Guarantee Program can be divided i nto s ix 

phys iographic p rovinces : the Coastal P lain , P i edmont , Blue Ridge , 

Val ley and Ri dg e ,  Appalachian P late aus and Inte r ior Lowlan ds 

P lateaus Province s ( see Figure 1 1 1 - 6 ) . The latter four p rovinc e s  

a l l  l i e  wi thin the Appalachian Region a n d  will  b e  d i s cu s sed 

togethe r .  

The Appal achian Reg ion i s  made up o f  an e l ongated s tructural 

bas i n , or trough , wh ich is f i l le d  with an asso rtment of thick 

sedimentary rock un its . The ea ste rn edge o f  the bas in  i s  bounded 

by the P idemont and Blue Ri dge phys iographi c provinces and extends 

we stward to cen tra l  Tennes see , Kentucky , and we stern Ohio . The 

bas in  terminates to the south in Alabama , where i t  i s  ove rl apped 

by sediments of the Coastal Plain  Province , and extends no rthward 

into New Yo rk and Canada . 

The s trata along the e a s te rnmo s t  marg in of  the Appalachian 

Basin are s trongly fo lded and faulted . The inten s ity o f  the se 

s truc tural de formati ons dec reases  to the we s t .  Along the wes te rn 

marg in o f  the b as in ,  the strata are nearly hor i z onta l .  

The bi tuminous coal seams o f  the App alachian Reg ion are o f  

Permian and Penn sylvan i an age and ar e lo cated within f i ve group s 

o r  fo rmation s . They are , i n  de s cending o rde r , the Dunkard Group , 

the Monongahe l a  Formation , the Conemaugh Fo rmation , the Al legheny 

Format ion , and the Pott svi l l e  Group . The uppe rmo s t  Dunkard Group , 

compri sed of  shaly c l a s t i c s , has a numbe r o f  b ituminous coal seams 

which are generally thin and only mined loc a l ly . The Monongahe la 

Formation , con s i s ting o f  red and gray sha le , non-mari ne l imes tone , 



1 1 1 - 1 9  

F 1 Gt7 RE 1 1 1 - 6 

? E Y S 1 0G R.:�iP H 1 C  P ROV I:-JCES OF THE EA S T:C �J mJ ITED S TJ.I. T E S  



1 1 1 - 2 0  

sandstone , an d coal , con tai n s  seve ral importan t coal s inc l uding 

the Pi ttsburgh , Re ds tone , and Sewi ckly Seams . The Conemaugh 

Formation , containing predomi nately mino r seams , i s  p resent only 

in the Northern Appalachian fie ld and is compri sed p rimar ily o f  

shale , c lay , s i l t stone , and some l ime s tone . The Al l egheny 

Formation has some o f  the mo s t  sign i f i cant coal seams in the 

Appalach ian Reg i on ,  containing upper and lower F reepo rt coa l s , 

the Cla rion co al , and the uppe r ,  mi ddl e ,  and lower Kittan ing 

coal s .  I t  con si sts p rima r i ly o f  sandstone and gray shale and 

l e s ser amoun t s  of coal and lime s tone . The lowermo st Pottsvi l l e  

seams are the Uppe r  Me rcer , S tockton-Lewi s ton , Sewel l ,  Beck ley , 

and Pocahon tas seams . The group con s i sts  primarily o f  sandstone 

and gray s hale  with abundan t co a l s  and l e s s e r  amoun ts of l i me

s tone . Attitude s of the seams vary from f l at to gently dipp ing 

with local s teepen ing i n  some folds . ll 

The Appalachian Reg ion contains about one-qua rte r o f  the 

nation ' s  i den t i f ied coal re serve s . 2 1  The coal reserve s , pr imarily 

bi tuminous in rank , occur throughout the reg ion i n  an area o f  

about 7 0 , 0 0 0  square mi l e s . The coal-bearing regi on encompasses  

parts o f  Penn sylvan i a ,  Ohio , Maryl an d ,  We s t  Vi rg ini a ,  Vi rgi nia , 

eastern Kentucky , Tennes see , and Alabama . Mos t  o f  the reserve s , 

howeve r ,  are concentrated in the four S tate s o f  Penn sylvan i a , 

We s t  Vi rginia , Ohio , and Ken tucky . 

The reserve s in the Appa l achian Region a re i n  at least 9 0  

bi tuminous seams c apable o f  be ing mined . The thickn e s s  o f  the 

seams varies  f rom l e s s  than two feet to aroun d  s ix feet , with 

the average seam thi ckne s s  be ing approx imate ly four feet . 

II  Meyer , G . , " Geology and Mi neral Re source s o f  the Appal achi an 
Region , "  U . S .  Department o f  the Inte rior , Geo logical Survey , 
Washi ngton , D . C . , 1 9 6 5 .  

2 1  U . S .  Department o f  the I n ter ior , Bureau o f  Mi nes , " Coal  -
Bi tumi nous and Lign i te i n  1 9 7 5 , "  February 1 0 ,  1 9 7 7 , p .  7 ,  
Table 4 .  
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The gre ater quan t i t i es o f  coal reserve s i n  the Appalachian 

Re gion are located i n  two a rea s of  concen trat ion . The geograph

ical d i s t r ibution of the areas and the demons trated surface and 

unde rground reserve s wi thin the se concentrated areas are given 

in Table 1 1 1 - 3 .  The f i r s t  area is in the n orthern part of the 

Appalachian Re gion and compri se s  th e S t ates o f  We s t  Vi rginia , 

Ohio , and Penn sy lvan ia , the eas te rn port ion o f  Ken tucky , and 

sma l l e r  portions of Ma ry l and , Vi rginia , and Tenne s see . The 

second area i s  of sma l l e r  concentrat ion and i s  not included In 

th i s  analy s i s . I t  i s  located i n  Al abama in the ve ry southern 

part of the region . 

The mos t  recen t Bureau o f  Mi nes e s timates o f  reserve s 

( January 1 ,  1 9 7 4 ) , in the northern part of  the Appalachian Re gion 

and primar ily in the maj or coal-bearing S tates o f  We st Virginia , 

Ohio , Pennsy lvan ia , and eastern Kentuc ky , indicate the re are 

ove r  1 4  b i l l i on ton s of su rface reserve s and almo st 9 5  b i ll ion 

tons of unde rground res e rves . Of the un de rground re serves , mo re 

than 2 3  b i l l ion tons a re low sul fur « 1 . 0 % S ) . App rox imate ly 

1 2  percent o f  the u . S .  low sul fur res e rve s a re located in  

Appa l achia . 1/  

The nature of  the coal  va ries con s i de rably in the Appalachian 

Re gion . Mo s t  o f  the coal ly ing wi thin the region i s  bitumi nous 

and ranges f rom low vo lat i l e  to high vo l at i l e  coal s . The ave rage 

heat con ten t of  u t i l ity coal s hipped f rom the region in  1 9 7 5  wa s 

approximate ly 1 1 , 8 0 0  Btu per poun d of  coal . 2 /  The sul fur content 

varies  f rom low sul fur ( l e s s  than one pe rcent ) to high sul fur 

1/ I b i d .  

2 /  Fede ra l  Powe r Commi s s ion , Bureau o f  Power , " Annual Summary 
of Co st and Qua l i ty of S te am-Elect ric P l an t Fuel s ,  1 9 7 5 , "  
S ta f f  repo rt , May , 1 9 7 6 . 
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TABLE 1 1 1 - 3  

DE:':O:� STRATED C OAL RE S E EVES I N  T H E  AP PALACH I AN ReG I On 

ON JAN UARY 1 ,  1 9 7 4  ( mi l l io n  tons ) 

S t a t e  Surface Res e rves Underground Re s e rves 

Alab aUla 1 , 183 . 7  1 , 79 8 . 1  

Ea s te rn  Ken tucky 3 , 450 . 2  9 , 4 66 . 5  

Maryland 1 4 6 . 3  9 01 . 9  

Ohio 3 , 65 3 . 9 17 , 423 . 3  

P ennsylvania 1 , 181 . 4  29 , 819 . 2  

Tenn e s s e e  319 . 6  6 6 7 . 1  

Virg inia 6 79 . 2  2 , 9 70 . 7  

Wes t Virgini
'
a 5 , 212 . 0  3 4 , 3 7 7 . 8 

TOTAL 15 , 82 6 . 3 9 7 , 4 24 . 6  

S OURCE : U . S . Depa rtme n t  o f  the I nte ri o r , Bureau  o f  Mi nes , 
OP e cit. , pp . 5 and 6 ,  �ables 2 and 3 .  
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( g reate r than 3 percent ) througho ut the regio n .  Mo s t  o f  the 

region ' s  low sulfur coal is in easte rn Kentucky , Vi rg inia , and 

southern West Vi rg inia . The ash con ten t o f  the region ' s  coa l s  

ranges f rom a mi nimum o f  2 percent t o  as  h i g h  a s  5 0  percen t .  

The average ash  content o f  Appalachian coals i s  gene rally around 

8 percen t . l/ 

The P iedmont Reg ion l ie s  between the Appalachian Reg ion 

and the Coastal P lain and s t retche s f rom southern New Eng land 

to Al abama . It is characte ri zed by o l de r  me tamo rphic and 

igneous c rystal line bedro ck an d has a mo re mature topog raphy 

than the younge r Appalach ian Region ; gent le , roll ing hi l l s  

p redominate i n  thi s reg ion . The P iedmont Reg ion ' s  s o i l , a 

p roduc t o f  the weathe ring of  metamo rphi c and igneous rock , 

i s  s l ightly acidi c , and al though i t  i s  usual ly we l l  drained , 

has good wate r retention p roperties . The Piedmont Reg i on 

abruptly ends at the Fa l l  Line , the we ste rn boun dary o f  the 

Atlant ic Co astal P lain . 

The Atlant ic Coastal Plain s t retche s from Mas s achusetts to 

Geo rg i a  in a band 7 5  to 1 0 0  mi les  in width.  The geo logy of  the 

Coastal P l ain i s  d i s tinc t ly di f fe ren t f rom that o f  the Appal achian 

and Pi edmont Reg i ons . Except fo r the southern s andhi l l  reg ion , 

the Co as tal Plain is  characte ri zed by f l at- lying uncon sol idated 

sedimen ts o f  C re taceous , Te rtiary , and Quate rnary age s  which 

s lope gen tly seaward and are unde rlain by o lde r metamorphic and 

c ry stall ine rock s imi l a r  to those expo sed in the adj acent 

P iedmont Reg ion . Mar ine s edimen ts o f  C retaceou s ag e l ie at the 

inner edge o f  the Coa stal P l ain , whi c h  was subme rged unde r the 

1/ Appalachian Reg ional Commi s s ion , Appalachia ( Journal of the 
Appalachian Reg i onal Commi s s ion ) , Vo l .  5 ,  No . 4 ,  February
March , 1 9 7 2 . 
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Atl an t i c  Ocean dur i ng the C retaceous per iod 1 3 5  mi l l ion years 

ago . Sediments become younge r  closer to the At lan t i c  Ocean , 

p rogre s s ing through the Te rt iary and P l e i s to cene , when the g l ac ial 

e ra caused f l uc tuat ions in  sea level , to recen t sed imen t s . 

Sediments are a mixture o f  marine , f l uvia , and sr lacio - f l uvial 

depo s i ts ranging in texture from f i ne c lay s to coa rse sands and 

gravel s .  11 

There a re four type s o f  soi l s  common to the Coas tal P l a i n : 

Uti sol s ,  Hi s tosol s ,  Entisols , and 1ncept isol s ,  a l l  o f  wh i ch are 

moderately ac idic and have good water reten tion propert ies . The 

dra inage o f  the se so i l s  va ri e s  wi th the loca l topog raphy . 

2 .  Sei smi city 

As indicated in Figure 1 1 1 - 7 , i t  is un l ikely that a maj or 

earthquake would occur in  the e a s te rn Un ited State s ,  with the 

exception of southern South Carol ina . The Appal achian Reg ion 

has a moderate amoun t  of low- level earthquake activi ty , wi th 

the ax i s  of  p rinc ipal ac tivity roughly paral l e l  to the coas t .  

Minor damage may be expected in the northern parts o f  Appalachia , 

whi le  moderate damage coul d o ccur in the s outhern po rtion . 

3 .  Topog raphy 

The Appal achian Region inc l ude s ma j o r  port i ons o f  the B l ue 

Ri dge , Val l ey and Ridge , and Appalachian Pl ateau P rovinces . The 

Blue Ri dge P rovi nce is charac teri zed by mature ly d i s s e cted moun

tains wi th accordan t  alti tude s in  the no rthern sec t i on to subdued 

mountains in the southern sec tion . Narrow and broad val leys 

wi th depths of 1 0 0 0  to 1 5 0 0  feet be low the ridge tops , pene

plain s , tre l l i sed drai nage patte rn s , and inc i sed rivers charac -

II Gerlach , A . C .  ( ed . ) ,  " The National Atl as o f  the Un i ted S tate s 
o f  Ame r i ca , "  U . S .  Gove rnmen t  Printing Off ice , Wa shington , D . C .  
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S E I S MI C R I S K  p � p  F O R  CONT E RM I N O U S  UN I T E D  S T A T E S  

Z on e  0 - A r e as w l th n o  

e x p c r: t n n cy o f  

d am a ge 

Zone 1 - E x p e c t e d  mi no r d am a g e  

Zone 2 - E x pe c t e d  lTlo d e r n t e  ,'l am a ge 

Zone 3 - W h e re m a j o r  d e s t r u, t t ve e a r thquakes may o c cur 

S O U R C E  Di s as t e r  P repa r e dn� � , E x e cutive O f f i c e  o f  the p r e s i de n t , O f f i ce 
o f  Eme rge n cy P re paredn e s s , Report to the Con g re s s , January , 1 9 7 2 . 
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te r i ze the Va l ley and Ridge Provin ce . The Appalachian P lateau 

Province , mak ing up the ma j o r port ion of the reg ion , is a 

submature to maturely di ssected broad p l ateau area o f  moderate 

to s t rong rel i e f  and con tains  several moun tainous sect ion s of 

s t rong re l i ef . Re l i e f  may range f rom 2 0 0  to 3 0 0  feet in  some 

sections to 1 0 0 0  to 3 0 0 0  feet in mounta inous a reas . No rt he rn 

Appalachia is  characte rized  by gently ro l l ing to hi l ly topog raphy 

in Ohio and Pe nnsylvan i a  and becomes more rugged in n o rthern 

We st Virginia , where approximately 7 5  percen t of the l and has 

s lope s exceeding 2 5  percen t . l / 2 /  Central App alachia is charac

teri zed by ext reme ly steep an d rugged moun tains dis sected by 

nume rou s deep and na rrow va lleys . 

The rel ief pattern s of areas in the Pi edmont region depend 

on the i r  p roximity to the Appal achian moun tain area . The wes tern 

Pi edmont reg ion i s  mo re di ssected and genera l ly has a highe r 

re l i e f  patte rn than the eastern sect ion . In gen era l , howeve r ,  the 

P iedmon t  area is c omp r i sed o f  gentle , ro l l i ng h i l l s  sui table for 

ag ricul ture . 

The mo st  s t rik ing topog raphical fe at ure o f  the Co as tal P l ain 

is  its f l atn e s s . Except for the sandh i l l  reg ion s  o f  the south an d 

the occas ional te rraces  wh ich ma rk the former sho re l i nes o f  the 

Atlantic , mo st  o f  the p l ain shows low rel ief and l i ttle di ssection . 

Con sequen t ly , mo st  of  the area ' s rive rs  run s lugg i shly and soi l s  

a re often poo rl y drai ned . 

4 .  Land Use 

Mo st of the l and In the Appal achian Region is devoted to 

forestry , pas ture , and c ropland . In No rthe rn Appa l achi a ,  app roxi-

ma tely 5 5  percent of the land is forest and woodl and , 1 0  percent 

1/  Lawren ce A.  Alexande r & Company , Inc . , " Comp rehen s ive P l anning 
P rog ram -- Future Land Use P l an , " p repa red for the Ma rion 
County P l anning Commi ss ion , Ma rion Co unty , W .  Va . ,  1 9 7 3 - 7 4 . 

2 /  "Monongalia  County , We st Vi rginia : Phase I of  the Comprehen
sive P lan -- Basic  Re sea rch , Surveys , An alyses , "  1 9 6 8 - 6 9 .  
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graz ing and pas ture l and ( p r ivate an d publ ic-owned ) ,  an d 2 5  

percen t c rop l and ( inc luding c ropland used only for pas ture ) . 

The remaining 1 0  percent o f  the l and i s  used for spec ial us e s , 

inc luding urban and other bui l t-up areas , park s ,  spec ial fac i l i t i e s , 

swamp or mar sh , and min ing . In  Central Appalachi a , because o f  

the very s teep and rugged topog raphy , mo s t  l and i s  too s teep to 

be used for anything other than forest l and . Ove r 8 0  percent 

of the land i s  fore s t  o r  wood land , 5 percen t  is c rop land , and 

about 5 pe rcent i s  pasture . The remaining 1 0  percent i s  used for 

urban o r  bui lt-up areas , parks , spec ial fac i l i t i e s , wet l and , 

was te l and , an d mining . 1/ 

Although much of the land along the eastern seaboard is al so 

used for ag riculture and forestry , the area as  a whole i s  much 

mo re industrial ly and re s iden t ially deve loped . The Middle 

Atlan t i c  Reg ion ( i . e . , New Je rsey , Penn sy lvan i a ,  and New Yo rk ) 

has the highest  population den s i ty in the nat ion : 3 7 1 peop le 

per square mi le . 2 /  The South At lan tic reg ion , the area south 

of Penn sylvan i a  and east  of  Appalach ia , has a populat ion den s i ty 

o f  1 2 6 people per square mi l e ,  wel l  above the national average . 

Mo s t  of  the res i dents o f  the se States are concentrated in 

a fairly small are a .  Eighty-eight percent of the residents of 

the Middle At lan t i c  States l i ve in met ropol i tan areas , as  do 6 5  

percent o f  the residents o f  the South At l ant i c  Reg i on . 3 /  There

fo re , much of  the se inten s ive ly- deve loped reg ion s are s t i l l  used 

for agricul ture and fores try . Th irty-one percent of the Middle 

At lan t ic Reg i on . 4 /  In the we stern are as of both reg ions , large 

t rac t s  of land a re used for comme rc i a l  fo re s t ry . 

1/  u . S .  Department o f  the Interio r ,  Geo logical Su rvey , The 
National At las o f  the un ited States of America , Wa shington , 
D . C . , 1 9 7 0 . 

2 /  Bureau o f  the Cen sus , Stat i s tical  Abs trac t  o f  the un ited 
S tate s , Washington , D . C . , 1 9 7 6 . 

3 /  Ibid . 

4 /  I bi d .  
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1 .  Terres trial Ecosys tems 

Because mo st of the Appal achian Region i s  spar s e ly populated 

and the rugged terra in ma kes l a rge- s cale agri culture impractical , 

mo st o f  the area i s  st i l l  cove red wi th fores t s . Th e type o f  

forest growing i n  a parti cular region us ual ly i s  de te rmi ned by 

the e l evat ion , so i l , and moi s ture of that region . 

Oak- type fore sts  usua l l y  domi nate the higher regions wh i ch 

have Pod z o l i c  or Sol Brun Aci d  s o il s . Ches tnut-oak , ye l low- poplar ,  

and hi ckory trees  are mo st common i n  thes e forests , although 

s econdary growths o f  bi rches , beeches , map l e s , wh ite and red 

p ines , aspen s ,  and hemlocks are also common . Beneath the canopy 

of the domi nant trees , mo untain laure l , rhododendron , red bud , 

fri nge tree , wildbe rry , viburnums , and other unders to ry p l ants 

are d i st ributed according to l i ght leve l s ,  s o i l  types , and 

moi sture . 

In the lowe r ,  we l l -watered , a l l uvi a l  s o i l  regions th e 

oak-poplar-hi ckory typ e forest i s  rep laced by river bottom forests 

dominated by elm , ash , cottonwood , gum , and cypre s s  trees . Th e 

unders tory o f  thi s type o f  fore s t  usua l l y  cons i s t s  o f  s pice bus h ,  

ni nebark , sumac , hol ly , huckl ebe rry , buttonbus h ,  hydrangea , bl adder 

nut , and a var iety of othe r p l ants . 

Al though some an imal species are co smopol i tan to the entire 

Appalachian Region , mo s t  an ima l s  are d i stributed by fairly 

spe c i f i c  habi tat requi rements and pre ference s .  B i g  game an ima l s  

such as b l ack bears and European w i l d  boars need large , fairly 

undis turbed graz ing and forag ing territor i e s , so they are main ly 

restr icted to the less developed areas of  the Appal achian Region . 

The s ame i s  true for the wi l d  turkey , the only l a rge game b i rd 

found i n  th e area . However , mo st o f  the smal l e r  mammal s ,  such as  
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rabbits , foxe s , g ray and red squ i rre l s , minks , otters , skunks , 

and o thers  do not have such s tringent ran ge-area needs and are 

di stributed fairly evenly in accordance w i th habitat p re ference 

and ava i l ab i l i ty . Ninety- s i x  specie s o f  reptiles are di s tributed 

through the Appal achian Region in a s imi l ar mann e r .  An even 

wider variety o f  birds is foun d  there . Bird populations are 

usua l ly dominated by the f ami l ie s  Fringi l l i dae ( gro sbeaks , 

sparrows , f inche s , cardinal s )  and Parul idae (warb l e rs ) ,  but many 

o ther spec i e s  are foun d ,  inc luding game b i rds s uch a s  ruf fed 

grous e s , bobwhites , phe a s ants , dove s , an d seve ral  spec ies o f  

migratory wate r fowl . 

Many o f  the anima l s  l i s ted above , e spe c i a l ly the smal ler 

repti l e s  and b irds , a re habitat spe c i a li s ts , that i s , the i r  

dis tribution i s  re s tricted to a speci f ic fores t-type or  a particu

lar set  o f  environmental c ondition s . Thus the spec i f i c  c ompo si tion 

o f  a particular area ' s  wildl i fe population wi l l  be somewhat s ite

spec i f ic . 

Seve ral endangered o r  threatened species , inc luding the eastern 

cougar , Virginia big-e ared bat , red cockadid woodpecke r ,  bald eagle , 

peregrine f a l co n , and the bog turtl e  are known to inhab it the 

Appa lachi an Region . 

Under natural condition s , the types o f  ecological commun i ties 

found in the eastern se aboard reg ion are determi ned by soil and 

topographical characte r i s ti c s , the amoun t o f  rainfal l , l atitude , 

and proximity to the ocean . I f  e colog i c a l  commun ity typ es were 

determined only by thes e  and o ther phy s io- c hemic a l  factor s ,  the 

P iedmont Re gion and the northern coasta l p lain would be c ove red 

with o ak-hickory and bottoml and hardwood forest ; the sout he rn sand 

h i l l  region and other we l l-drained areas would support a mi xture 

o f  p ine and hardwood fore s ts . However ,  the e f f ec t s  o f  human 
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act ivity p l ay an equa l ly and o ften mo re dec i s ive ro l e  i n  de te r

mining the eco log i c a l  compo s it ion of many eastern seaboard are as . 

I nten s ive tobac co and cotton growing c aused widespread nutrien t  

depl etion and e ro s i on in many s outheastern areas , s o  s c rub p ine 

fore sts  rep l aced the natural hardwood commun itie s . Commerc i a l  

logging , which reac hed i ts peak i n  the 1 9 2 0 ' s , h a s  caused a 

s imi l a r  p ro l i fe ration o f  pine forests . Many other types  o f  ac tivi

ties have caused subt l e  and acute eco system change s . 

2 .  Aquatic Eco sy s tems 

The f ish inhab it ing the App alachian Region ' s  waters are one 

of the region ' s  mo st impo rtan t resource s .  Although there is no 

sUb s tantial comme rc i a l  f i she ry , the streams , r ivers , and l ake s 

are used inten s ive ly by spo rt f i she rmen , who catch a wide variety 

o f  game f i sh in the s e  waters . 

Mor e  than any other fac tor , water temp erature dete rmi nes 

which species  of f i sh wi l l  inhabit an unpo l l uted stre am .  In the 

co lde s t  s treams , only brook trout and sculpin thrive . As the 

wate r  warms , mo re brown and rai nbow t rou t ,  dace s ,  and c reek 

chub are able to inhab it a stream .  The warme s t  and l arge s t  

flowing wate rs support populations o f  smal lmouth and l argemouth 

b as s , channe l catf i sh ,  wal l eye s , carp , carp suckers , and s eve ral 

non-game spec ie s . Smal lmouthed an d l argemouthed bass , b lueg i l l s ,  

c rapp ie s ,  p ike , pi cke re l , and muske l lunge a l so are commonly foun d  

i n  natural l ake s and impoun ded rese rvo i r s . N atural and s tocked 

c o l d  wate r trout s tre ams are the mo s t  intens ive ly f i shed waters 

in the region , but mo st o f  the fi sh-p roduc ing waters are used 

at l e a s t  moderate ly . 

However , not a l l  o f  the Appa lachian waters support p roduc

t ive sport f i sher ie s . It i s  e s t imated that more than 1 0 , 0 0 0  

mi l e s  o r  rive rs and s treams are a f fe cted by mine drainage pol lu-
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tion . l/  This type o f  po l lut ion o ften makes a p roduc tive stre am 

completely un ab le to support f i s h  l i fe .  The B l ack Water River near 

Davi s , We s t  Vi rg i nia , for examp l e , had a natural popul ation of 

brown t rout un t i l  acidic wate r concentrated in an o l d  deep 

mine was ac c identally released by strip mine r s  into nearby 

Be ave r Creek . The B l ac k  Water Ri ve r pre sently suppo rts f ew 

l iving things and no brown trout . 2 /  

E roded sedimen ts a l so dimin ish the f i sh-produc ing c apab i l ity 

of many s treams an d rivers . Susp ended so l i ds dimi n i sh the 

primary productivity of an aquatic commun ity by reduc ing the 

amoun t of l ight ava i l able for photo synthes i s  and by maki ng 

feeding and re s p i ration di f fi cul t fo r many f i s h .  Al so , even 

though h igh turbidity l eve l s  s e l dom ki l l  or to tal ly d i sp l ace  

the f i s h  in a stream , high sedimen t l evel s  o f t en destroy a 

stream ' s recreational value . Many game fish  are " s ight- feede r s " 

that i s ,  they must be able to see the i r  prey c le arly when they 

feed . Few f i sh in a s i lty s tream w i l l  s trike a f i she rman ' s  

l ure o r  bai t .  The We s t  Vi rginia  Fi sh and Game Commi s s ion has 

discontinued s tocking seve ral s treams because o f  sediments from 

strip mines . 

The aquatic commun ities  i n  the upland , freshwater P i edmont 

an d Coa stal Plain  r ive rs and l ake s are roughly s imi l ar to the 

wa rm-wate r aquatic commun ities  of Appa l achi a ,  s ince many f i sh 

species  are cosmopo l i t an i n  di s tribution . The productivi ty o f 

these  c ommunities  i s  determined by tempe rature , nutri ent s upply , 

and wate r qual i ty ,  which vary cons ide rab ly within the regions . 

As the l arge rivers appro ach the ocean , the numbe r  of  f i s h  

s pec i e s  in them i s  incre ased b y  the i n flux of  anadromous ( breed 

1 /  U . S .  Army Co rps of Engineers , The Nati onal S trip Mine Study , 
Vo l .  1 ,  July , 1 9 7 4 . 

2 /  Mr . Donald Phe ras , Fi sheries Biologi s t , Je f fe rson National 
Fo res t ,  persona l commun ication . 



1 1 1 - 3 2  

in fres h wate r ,  ma ture i n  s a l t ) and catadromous ( b reed i n  s a l t  

wate r , mature in fre s h )  spe c i e s . The to tal produc tivi ty 

and therefore the degreee o f  commerc i a l  uti l i z a tion o f  the aquati c  

ecosys tem is i nc reased b y  the add i tion o f  th ese  s p ec i es . The 

mos t  p roduc tive areas are the mouths of large r ivers and brac k i sh 

wate r marshes , wh i ch have the h ighes t degree o f  s a lt - f reshwate r 

mixing and the large s t  number o f  res i dent and trans ient spe c i es . 

The way in which an aquatic eco system ' s  produc tivi ty i s  

harves ted changes as the water becomes more s a l ine . The up land 

freshwater s y s tems are used mo s t ly fo r recreat iona l f i s hing , 

whe reas the brackish and ma ri ne sys tems are ut i l i z e d  mo re 

commercial ly , a lthough they p rov ide recreat ional f i s hing a s  wel l .  

E .  Socioeconomi c Condi ti on s  

1 .  Population 

Unt i l  about 1 9 7 0 , populations of mos t  of the counties  i n  the 

App a l achian region had been s te adi ly decre as i ng .  Ac cording to 

the Bureau o f  the Census , mo st of thes e coun t i es had the i r  peak 

popul ations between 1 9 3 0  and 1 9 6 0 . 1/ Emigration from the s e  

counties  exceede d  immi grat ion t o  them b y  6 . 5  pe rcent , and the 

area had a substan t i al ly l arger population ove r  age 6 5  and under 

age 5 . 2 / 

Howeve r , population e s t imates  for 1 9 7 5  i ndicate that th i s  

trend has been reversed . A s  shown i n  Tables 1 1 1 - 4  and 1 1 1- 5 ,  
a l l  Centra l Appa l achian states made signif ic ant population gains 

from 1 9 7 0  to 1 9 7 5 , and immigration accoun ted for mo s t  of the 

increase  ( except in Wes t  Vi rg i ni a ) . Only Northern App alac h i an 

1/ Bureau o f  the Cens us , " Status , "  July , 1 9 7 6 .  
2 /  Depa rtment o f  Commerce , Bureau o f  the Census , 1 9 7 3 ,  Coun ty 

and C i ty Data Book , 1 9 7 2 . u . s . Gove rnmen t Printi ng Of fice , 
Washington , D . C .  
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TABLE 1 1 1 - 4  

ANNUAL RATES O F  POPULAT ION CHANGE IN 

APPALACHIA FROM 1 9 5 9 - 1 9 7 5  

Annual Rate o f  Change 
Subre gion 1 9 7 0 - 7 5  1 9 6 5 - 7 0  1 9 5 9 - 6 5  
& S tate Part ( %  ) ( %  ) ( %  ) 

Appal achian Re gion 0 . 8 0 . 2 0 . 4 

No rthern 0 . 2 5  0 . 0 1 0 . 0 4 
Ma ryland 0 . 4 0 . 2 1 . 1  
New Yo rk 0 . 4  0 . 0 7 1 . 0  
Ohio o . 9 - 0 . 2  0 . 4 
Pennsylvan i a  0 . 0 1 0 . 0 5  - 0 . 1  
We s t  Virginia 0 . 6  - 0 . 3  - 0 . 5  

Central 1 . 5  -1 . 0  - 0 . 5  
Kentucky 1 . 6  - 0 . 9  - 0 . 1  
Tenne s see 1 . 7  - 0 . 2  0 . 6 
Vi rginia 1 . 8  -1 . 7  - 1 . 2  
Wes t  Virginia 0 . 9 - 1 . 5  -2 . 0  

Soulhern 1 . 5  0 . 7  1 . 1 
Al abama 0 . 9 0 . 2 1 . 2 
Georgia 3 . 1  2 . 1 1 . 7  
Mi s s i s sippi 1 . 2 0 . 1  0 . 5  
North Caro l ina 1 . 4  0 . 7  1 . 3  
South Caro l ina 1 . 9  1 . 7  0 . 6 
Tenne s s e e  1 . 4  0 . 7  1 . 0  
Vi rginia 0 . 8  - 0 . 3  0 . 3  

SOURCE : Dr . Je rome Pi ckard , Demographe r ,  Appal achian Regional 
Commi s s i on . 



TABLE I I I - 5  

POPULAT ION AND MIGRAT ION IN APPALAC H IA , 1 9 7 0 - 1 9 7 5  

Populat ion i n  Thou sands 1 9 7 0 - 1 9 7 5  Rate of  Change 

July 7 '  
1 9 7 5 P 

Appa lach ian Re gion 1 9 , 0 2 6 . 7  

Northe rn 
Ma ryl and 
New Yo rk 
Oh io 
Pennsylvania 
We st Virginia 

Central 
Kentucky 
Tenne s se e  
Vi rginia 
Wes t  Virginia 

Southern 
Al abama 
Georgia 
Mi s s i s s ippi 
North Caro l i na 
South Caro l ina 
Tenne s se E;  
Virginia 

State Parts 
Tenne s see ( C+ S )  
Vi rginia ( C+ S )  

*We s t  Virginia 
( N+C ) 

9 , 8 6 0 . 4  
2 1 3 . 7  

1 , 0 7 9 . 1  
1 , 1 8 4 . 0  
5 , 9 3 2 . 8  
1 , 4 5 0 . 9  

1 , 8 8 6 . 0  
9 5 2 . 3  
3 6 5 . 4  
2 1 6 . 3  
3 5 2 . 0  

7 , 2 8 0 . 2  
2 , 2 4 2 . 5  

9 5 6 . 4  
4 4 6 . 5  

1 , 1 1 9 . 4  
7 2 6 . 0  

1 , 5 0 4 . 8 
2 8 4 . 7  

1 , 8 7 0 . 2  
1 , 8 7 0 . 2  

5 0 1 . 0  
1 , 8 0 2 . 9  

Apr i l  1 ,  
1 9 7 0  rl 

1 8 , 2 1 7 . 1  

9 , 7 3 4 . 0 
2 0 9 . 3  

1 , 0 5 6 . 6  
1 , 1 2 9 . 9  
5 , 9 3 0 . 5  
1 , 4 0 7 . 7  

1 , 7 4 4 . 9  
8 7 6 . 5  
3 3 4 . 6  
1 9 7 . 3  
3 3 6 . 5  

6 , 7 3 8 . 2  
2 , 1 3 7 . 4  

8 1 3 . 8  
4 1 8 . 6  

1 , 0 3 9 . 0  
6 5 6 . 4  

1 , 3 9 9 . 9  
2 7 3 . 0  

1 , 7 3 4 . 5 
1 , 7 3 4 . 5 

4 7 0 . 3  
1 . 7 4 4 . 2  

Net 
Migration 

2 9 1 . 8 

- 5 3 . 5  
0 . 5  

- 2 . 9  
2 2 . 1  

- 8 1 . 7  
8 . 6 

7 5 . 4  
4 1 . 0  
2 0 . 8  
1 1 . 1  

2 . 5  

2 6 9 . 9  
2 3 . 4  
9 7 . 3  

8 . 9  
4 4 . 8  
3 9 . 4  
5 1 . 2  

4 . 9  

7 2 . 0  
7 2 . 0  
1 6 . 0  
1 1 . 1  

Total 
Change 

( % ) 

4 . 4  

1 . 3  
2 . 1  
2 . 1  
4 . 8 
0 . 0 4  
3 . 1  

8 . 1  
8 . 6 
9 . 2 
9 . 6  
4 . 6 

8 . 0 
4 . 9 

1 7 . 5  
6 . 7  
7 . 7  

1 0 . 6  
7 . 5  
4 . 3 

7 . 8  
7 . 8  
6 . 5  
3 . 4  

Natural 
Chan ge 

( % ) 

2 . 8  

1 . 8  
1 . 8  
2 . 4 
2 . 8  
1 . 4 
2 . 5  

3 . 8  
4 . 0 
3 . 0  
4 . 0 
3 . 8  

4 . 0 
3 . 8  
5 . 6  
4 . 5 
3 . 4  
4 . 6 
3 . 8 
2 . 5  

3 . 7 
3 . 7 
3 . 1  
2 . 7  

Net 
Mi gration 

( %  ) 

1 . 6  

- 0 . 5 
0 . 2 

- 0 . 3  
2 . 0 

- 1 . 4  
0 . 6  

4 . 3  
4 . 7 
6 . 2 
5 . 6 
0 . 8  

4 . 0 
1 . 1  

1 2 . 0  
2 . 1 
4 . 3  
6 . 0  
3 . 7  
1 . 8 

4 . 1 
4 . 1 
3 . 4 
0 . 6 

* o nt ire s tate pi provis iona l 1 9 7 5  Census e s t imate s , rl revised 1 9 7 0  Census data . 

SOURCE : Dr . Je rome P i ckard , Demog rapher ,  Appa lach ian Re gional Commi s s ion . 
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pop u l a t ions showe d con t i nuing emi grat ion . Th e 1 9 7 0 - 1 9 7 5  growth 

rate for the en t i re App a l a c h i an re g ion , 4 . 4 % ,  s t i l l  l agged behind 

the n a t i onal 1 9 7 0 - 7 5  g rowt h rate , 4 . 8 % ,  b ut t he 1 9 7 0 - 7 5  i n c re a s e  

rep re s en t s  a s i gn i f i c an t chan ge i n  t h e  dynam i c s  o f  the reg ion . 

The fac to r s  in f l uen c i ng thi s reve r s a l  i nc l ude : 

• i n c re a s e d  j ob oppo rtun i t i e s ; 

• i n c r e a s e d  a t t ra c t i ven e s s  o f  rural l i f e - s ty l e ; 

• shortages o f  hou s i ng an d emp loymen t in outs ide areas ; 

• ret urn o f  mi l i t a ry p e rs onnel an d the end o f  s e l e c t i ve 

s e rv i c e ; an d 

• s ub s tan t i a l i nc re a s e s  i n  s o c i a l  we l f are paymen t s . 

Although pop u l a t i on g rowt h  trends chan ged s ubs tan t i a l l y  

b e tween 1 9 7 0 - 7 5 , many o f  t he characte ri s t i c s  of t h e  gene ral 

popul a t ion have r emained the same . The re g i on s t i l l  has the 

h i gh e s t i l l i te racy l e ve l i n  the nation , and 4 5 %  of the peop l e  

con t i nute t o  l i ve i n  rur al areas , as compa red t o  t h e  na tional 

rural popu l a t i on ave rage of 1 2 % .
1 /  

A s  i n  the App al achi an area , popul a t i on de n s i t i e s  and growth 

rate s in the e a s t e rn Un i t e d  S t a te s  are d i s tr ibuted uneve n l y  and 

have changed rad i c a l l y  f rom 1 9 7 0  to 1 9 7 5 . In 1 9 7 5  the Mi ddle 

At l an t i c  Re g i on ,  h i s to r i c a l l y  t he mo s t  urban i z e d  area i n  the 

Un i t ed S t a t e s , had a h i g h popu l a t i on ( 3 7 , 1 9 9 , 0 0 0 )  and the hi ghe s t  

popul a t i on d en s i ty ( 3 7 1  re s i den t s/mi
2

) i n  the coun try , but the 

reg i on ' s  g rowth l agged beh ind t he re s t  o f  the nat ion . Th e 

national an nual ave rage g rowth rate for 1 9 7 0  to 1 9 7 5  was 0 . 9 

p e r c en t , y e t  the g rowth rate for t he Mi ddle At lan t i c  Reg i on was 

below 0 . 0 5 percen t . During t hi s p e ri od , emi gr at i on o ut of the 

Middle A t l an ti c  region e x ceeded immi g rat i on i nto the area by 

7 5 8 , 0 0 0 .
2 / 

1 /  " Que s t i on s  f o r  App a l a c h i a , "  i n  App a l a c h i a ,  Vo l .  1 0 , # 2 , 
App a l ac h i an Re g i onal Commi s s i on ,  Washington , D . C . , Oc tobe r , 1 9 7 6 . 

2 / B u reau o f  the Cen s us , " S tatus , " op . c i t .  
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The South Atlantic Reg ion , on the other han d ,  had a lowe r 

popul ation ( 3 0 , 6 7 1 , 0 0 0 )  and popula tion dens i ty ( 1 2 6 . 3/mi 2 ) than 

the Mi ddle Atlantic Reg ion in 1 9 7 5 , but had a much higher growth 

rate . The ann ual growth rate in 1 9 7 0 - 1 9 7 5  for the South At lantic 

Region was 1 . 8 % ,  rough ly double the nat iona l ave rage . In the 

same period , the region gained 1 , 8 5 9 , 0 0 0  res iden ts through immi
. 1/ grat lon . 

2 .  Economic Conditions and Emp loyment 

The area of the e a s tern un ited States  that will  be affec te d 

by the Coal Loan Guaran tee Program can be divided into two 

economic distri cts : Appalachi a ,  where coal min ing i s  an important 

industry , and the more e f f luen t eastern seaboard state s wh ich 

depend primarily on an industri al/agricultu ral economy . 

App alachia is  one of  the nation ' s  large st " pove rty pocke ts . " 

Pe r capita income leve l s  are usual ly 2 0 - 2 5  pe rcent be low na tional 

leve l s ; 18  percent of Appalachian fami ly income s are be low the 

Fede ral pove rty leve l ,  as opposed to the na tional ave rage of 14 

percent . 2 /  Many of the area ' s people l ive in substanda rd hous ing 

( F igure 1 1 1 - 8 ) , an d ma lnutri tion is common in some o f  the poo re s t  

count ies . 

Howeve r ,  increa sed avai lab i l ity o f  j obs , improved transpor

tat ion fac i l i t ies , Federal and pri vate a s s i stance gran ts , an d 

other factors have re cently been dimini shing the income gap 

be tween Appalachia and the nation . As shown in Table 1 1 1 - 6 , 

the App alachian per capita income as a percent o f  the national 

ave rage has increased by 4 . 2 % between 1 9 5 9  and 1 9 7 2 . Figure 1 1 1 - 9 

i l lustrate s the re lated de cl ine in the percentage o f  pove rty

level persons . An examination of these table s reve a l s  that the 

1/ Ibid . 

2 /  App alachian Regiona l Commi s s ion ,  Appalachi a ,  Vo l .  1 0 ,  
No . 2 ,  Wa shington , D . C . , Octobe r ,  1 9 7 6 .  
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F I GURE I I I - 8  

SUB STANDARD HOU S I N G  I N  AP PALACH I A  

Occupied Housing U n its with Deficiencies 

Appalachian Region = 1 .034 m il l ion ( 1 8 .3% of total occupied housing u n its) 
\J units lacking 1 or more plumbing facilities 

; units with plumbi ng, with 1 .0 1  or more persons per room 

Southern 
Appalachia 

Appalachia 

Northern 
Appalachia 

Total Occupied Housi n H  U n its 
1 9 70 

Appalachian Region = 5.64 m i l l ion 

Southern 
Appalachia 

Northern 
Appalachia 

Percentage of O cc u p i ed Housing U n its with Deficiencies 

Northern Appalachia 

Central Appalachia 

Southern Appalachia 

S OURCE : 

1 3 . 1 %  of u n its deficient 

38.4% of u n its deficient 

2 1 .0% of u n i ts deficient 

a = 250,000 occupied units 

App a l a c h ian Re g ional Commi s s ion , " Q ue s t ion s fo r Appa 
l ac h i a , "  i n  Appa l ach i a , Vo l .  1 0 ,  No . 2 ,  Octob e r , 1 9 7 6 . 
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TABLE I I I - 6  

CHANGES IN APPALACH IAN PER CAP ITA INCOME 
AS A PERCENTAGE OF U.S . LEVEL 

1 9 5 9 - 7 2  
B Y  S UBREGION AND STATE PART 

Per Capita Income as Percent of U.S. Percentage Points of Annual Change 
1 959 1 969 1 972 1 959 to 1 969 1 969 to 1 972 

8egi:>n 77.7% 20.3% 31 .9% 0.3 0.5 
Northern 88.6 86.5 86.6 -0.2 0.0 

Maryland 85.6 83.3 84.8 -0.2 0.5 
New York 95.4 91 .2 88.3 -0.4 -1 .0 
Ohio 79.0 78.3 78.0 -0. 1 -0.1 
Pennsylvania 91 .9 89.5 89.5 -0.2 0.0 
West Virginia 78.6 77.6 80.5 -0.1 1 .0 

Central 50.6 58.5 62.5 0.8 1 .3 
Kentucky ' 46.8 55.5 58.2 0.9 0.9 
Tennessee 51 .6 61 .9 64.7 1 .0 0.9 
Virginia 49.0 57.9 66.3 0.9 2.9 
West Virginia 59.6 63.0 69.4 0.3 2 .1  

Southern 68.7 77.0 80.4 0.8 1 . 1 
Alabama 71 .3 77.9 81 .8  0.7 1 .3 
Georgia 64.5 77.6 80.9 1 .3 1 . 1 
Mississippi 46.8 59.7 63.9 1 . 1  1 .4 
North Carolina 69.8 78. 1  82.9 0.8 1 .6 
South Carolina 73.3 82.4 85.4 0.9 1 .0 
Tennessee 72.6 78.2 80.5 0.6 0.8 
Virginia 61 .6 71 .4 71 .7  1 .0 0. 1 

Tennessee 

(Central and Southern) 1 68.3 75.0 77.4 0.7 0.£1 
Virginia 

(Central and Southern)1 55.8 65.7 69.4 1 .0 1 .2 
West Virginia 

(Central and Northern)1 74.5 74.8 78.3 0.0 1 .2 

Income estimates prepared by Bureau 01 Census for Office of Revenue Sharing. Treasury Department. 'Of 1972. Per capita incomeS are calculated for 1972 
income and July 1, 1973 population. Earlier data are based on 1960 and 1970 Censuses 01 Population. Per capita incomot1l are calculated lor 1989 income 
and April 1 ,  1970, population and 1 959 income and April 1. 1960. population. 

I Figures fOf !he two subregional portion. 01 these states. !he only three which fa" in two subregions, are oombiled here. 

SOURCE : Dr . Jerome P ickard , "Per Cap ita Income Gap Between 
Appal achia -and U. S .  Diminishes " in Appalachia , Vol. 8 ,  
No . 6 ,  June , 1 9 7 6 . 
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F I GU RE I I I - 9  

P E RSONS B ELOW POVERTY LEVE L 
AS A PERCENTAGE OF HOUSEHOLD POPULAT I ON 

1 9 6 0  AND 1 9 7 0  

Northern Appalachia 

Maryland 

New York 

Ohio 

Pennsylvania 

West Virginia 

Central Appalachia 

Kentucky 

Ten nessee 

Virginia 

West V i rginia 

Southern Appalachia 

Alabama 

Georgia 

M ississippi 

North Carolina 

South Carol ina 

Tennessee 

Virginia 

State Part" Tennessee 

Virginia 

West Virginia 

United States 

0% 1 0% 20% 30% 40% 

D 1 960 
• 1 970 

50% 60% 
·Three states, Tennessee, Virginia and West Virginia, fall into two subregions each . Percentages are given for each lubr�ion.1 

portion of these states, and for the Appalachian parts of the statet as a whole (the entire stl ••. in the case of Welt Vir,inia� .  

SOURC E : Dr . Je rome P i ckard , 
Appa l ac h i a  and U . S .  
N o . 6 ,  June , 1 9 7 6 . 

" P er C ap i t a I ncome Gap Between 
D imi n i s he s " ,  in Appal ach i a . Vo l .  8 ,  
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mos t  dramati c  economi c gains have been made in Central and Southern 

Appa l achia , but the per cap i ta incomes o f  the s e  region s  s t i l l  

remain low and the percentage o f  people  with be low poverty- l evel 

incomes rema i n s  high . Income l evel s  and pove rty cas e s  in No rthern 

Appal achia , the wea lthi e s t  reg ion , have been re latively s tab le . 

Appalachian emp loyment pattern s , a long wi th popul at ion and 

income l eve l s , have been s i gni f i cantly a ltered . Prior to the 

l a s t  decade , mo st of the reg ion ' s  people  l ive d on sma l l  subsi s

tence- leve l f arms . Between 1 9 6 5  and 1 9 7 3 , mo re than 8 0 0 , 0 0 0  new 

j obs have been crea"ted , as shown below : 

Manufac turing * 

'I rade 

Service s 

* inc lude s mining 

EMPLOYMENT IN APPALACHIA 

( i n thou sands ) 

1 9 6 5  

1 , 8 6 1  

8 5 3  

4 9 7  

1 9 7 3 

2 , 1 0 8  

1 , 1 4 1  

7 4 5  

Change 

+ 1 3 %  

+ 3 4 %  

+ 5 0 %  

SOURCE : Appa lachian Reg ional Commi s s ion , " The State o f  the Ch i l d 
in Appa l achi a , "  Wash ington , D . C . , 1 9 7 7 .  

Unemp lo��ent i n  Appalachia , wh ich wa s once cons i s tent ly 

above nationa l l eve l s , now roughly fo l lows n ational trends , as 

shown in F igure I I I - 1 0 . However , the accuracy of unemp loyment 

stat i s t i c s  for the region is j eopard i z ed by d i f f icultie s in 

acquiring rural unemployment data and the i nc on s i s tent working 

pattern s  typi c a l ly fol lowed at  the sma l l e r  coal mi nes . .  

In the eas te rn seabo ard reg ion , the Mi ddle At lan t i c  area i s  

more i nten � ive ly deve loped than the South Atl an t i c  are a , so it 

has the greater proportion of i ndustrial workers an d the h i gher 



9% 

8% 

70i ,0 

6% 

5% 

401-, 0  

3% 

2% 

1 %  

F I GURE 1 1 1 - 1 0  

UNEMPLOYMENT IN APPALACHIA 

Labor Force U nemployment R ate 
1 9 70 -74 

........ \ Centra l Appalach i a  
.... .... , 

........ , .... , 
. '1>  , � , v , 

,,'l> , 
'l> , 

,,,,,,Q ,- - -- - --'C1--'" , , , 
, , ,�, 
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:e::-Q; " , ..... ... ..... ..... <:" , �  

........ 0 ' , 
" , , 

, � , 
" /. ,f" \ 

.' c,'" 'lJb 
� ...::; 

45% 

40% 

35% 

Labor Force as a Percen tage of Popu lat ion  
1 97 0 -74 

O�----��-----r------�----�------' o� 
1 9 70 1 9 7 1  

SOURCE : 

1 9 7 2  1 9 73 1 9 74 1 9 7 5  1 9 70 1 9 7 1  1 97 2  1 9 7 3  1 9 74 1 9 75 

Appal achi an Reg io na l  Commi s s ion , 
Appalachia , "  i n  Appa lachia , Vo l . 

" S elected Fac t s  About 
1 0 , No . 2 ,  Oc tober , 1 9 7 6 . 
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leve l o f  per cap ita income . Manu factur ing wo rke rs made up 

2 0 % o f  the labo r force in the Mi ddle Atlant i c  Reg ion in 1 9 7 3 , 

as oppo sed to 1 4  percen t in  the So uth Atlantic Re gion . l/  I ncome 

pe r capita in  the Mi ddle Atlantic Reg i on in 1 9 7 5  wa s 1 0 9  percent 

of the national average , whe reas i t  wa s 9 2 . 6  pe rcent in the South 

Atlan t ic . 2 /  

Howeve r ,  economic growth in  the Mi ddl e and So uth At lantic  

Re gions has  recently ( 1 9 6 0 - 1 9 7 5 )  been concentrating in  the 

South , as has been noted in Appalachia . Per capi ta income as  

a percent o f  the  n at ional ave rage has been incre a s i ng in  the South 

and dec l in in g  in the Mi ddle Atl antic area as shown be low : 

PER CAP ITA INCOME AS A PERCENT OF NAT IONAL AVERAGE 3/ 

Middle  Atlantic 

South At lan t ic 

1 9 6 0  1 9 7 0 1 9 7 5  

1 1 6 . 2  

8 3 . 0  

1 1 2 . 8  

9 1 . 1  

1 0 9 . 3  

9 2 . 6  

From 1 9 7 0  to 1 9 7 5 , only 1 4 7 , 0 0 0  n ew hous ing un its we re author i z ed 

in the Mi ddl e Atlant ic Regi on , where a s  3 0 3 , 6 0 0 new un its we re 

authori zed in  the South . 4/ 

The increase in  demands for e lectric power in these two 

reg ions ro ughly fol low the i r  respective economi c growth rate s . 

The amo unt o f  e le ctric i ty gene rated in the South Atlantic  Region 

between 1 9 7 0 and 1 9 7 5 increased by an annual rate of 6 . 1  percen t 

whereas in the No rth it i nc reased by only 2 . 1  percent annua l ly 

in the same period . 5 /  

1/ Bureau o f  t h e  Cens us , " S tatus , "  op . c i t .  

2 /  Ibid . 

3/ I bid . 

4 /  I b i d .  

5/  Ibid . 
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Appa l achi a ' s  pove rty an d the i so l ation o f  muc h  o f  i ts popula

tion have increased the di f f iculty of  p rovidi ng adequate san i 

tary services and health c are f ac i l i t i e s , so t h e  health o f  

Appal achi a ' s people i s  poore r than the average Amer ic an ' s . In fant 

and general mo rta l i ty rates in Appal ac hia are higher than national 

ave rage s .  1/ 

Many of the reg ion ' s  heal th p roblems c an be attr ibuted to 

the l ack of health manpower . As Tab le 1 1 1 - 7  shows , mo st of  

Appalachia , part icu l arly the  Central and Southern re gions , i s  

su f fe ring from a he alth manpowe r shortage . Figure 1 1 1 -1 1  shows 

the counties  in Central and Southern Appal ac h i a  which a re 

characte r i z e d  as  " medi ca l ly unde rse rved "  areas by HEW . 

Poo r envi ronmen tal qual ity a l so causes  health prob l ems . 

Approximately 1 6 %  o f  the reg ion ' s  ho use s  l acked indoor p lumb ing 

in 1 9 7 1 , an d sewage treatment faci l it i e s  are inadequate in many 

regions , so the inc idence o f  waterborne commun i c able di seases 

i s  hig h .  

The dangers of  coal mi ning contr ibute to the a rea ' s high 

mo rta l i ty rate . An ave rage of  . 3 6 f atal ities  an d 4 3 . 0 inj uries 

occurs for e ach mi l l ion tons o f  coal extracted f rom an unde rgroun d 

mine and . 0 9 fat a l i t i e s  and 7 . 9 inj uri e s  o ccur for e ac h  mi l l ion 

tons of coal extrac te d f rom a surface mine . 2 / Addi tion ally , 

mi ner s  suffer from " b l ack lung" and other occupational d i sease s . 

1/ Bureau o f  the Census , American Almanac , Gro sset and Dun l ap , 
1 9 7 4 , New Yor k .  

2 /  Bureau o f  Mine s , " Coal - Bitumi no us and Lign ite in 1 9 7 4 , "  
u . S .  Department o f  I nte rio r ,  Wa shington , D . C . , 1 9 7 6 . 



TABLE 1 1 1 - 7  

H E A LT H  M A N P O W E R  D A T A  

( 1 9 7 5 ) 

Appalac h i a n  S u b reg io n  Totals 
Appa lac h i a n  Reg io n No rthe rn Ce n t ra l  So u t he r n  

U.S. Ave rage/Tota l  Tota l 

Ph ysicians/1 00, 000 pop. : 1 49 98 1 06 66 93 

# M O ' s  5 2 4 1 

# OD's 1 54 1 00 1 1 0  67 94 

Total Ph ysicians 53 40 48 23 32 

Oentists/1 00 ,000 

N u rses: 295 284 396 1 09 1 67 

# R N ' s/1 00 ,000 po p .  1 20 1 39 1 64 94 1 1 4  

# L PN ' s/1 00, 000 41 5 423 560 203 281 

Total N u rses/1 00 , 000 1 2 1 . 1  37.3 45.0 25.3 24.8 

# RN/1 00 Hospital beds 49. 2  1 8. 3  1 8. 6  21 . 7  1 7.0 

# L PN/1 00 Hosp ital beds 1 70.3 55.6 63.6 46 .9 41 . 8  

Total N u rses/1 0 0  Hospital  beds 1 8.070 1 , 357 849 1 03 405 

Total O pto met rists 1 06,606 7 , 805 4,658 488 2 ,659 

Total Ph arm aci sts 8, 342 484 41 7 9 5 8  
Total Po d iqt rists 25, 743 1 , 558 920 89 549 
Total Vete ri n a rians 5 , 999 6 1 0  278 87 245 

N u m be r  Genera l  Ho spitals (Total) 1 53 1 35 1 69 77 1 1 7  

( N u m be r  Beds/ Hospital)  453 452 484 384 425 

( N u m be r  Beds/1 00, 000 po p.) 1 , 2 1 3 1 05 60 7 38 

N u m be r  Othe r Hospitals 

SOURCE : Appal achian Re glonal Commi s sion , " S tate of the Child i n  Appa lach ia " ,  Janua ry , 1 9 7 7 , 
Wa shington , D . C .  
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F IGURE I II-l l 

HED I CALLY UNDE RSERVED AREAS I N  CENTRAL AND 

SOUTHERN APPALACHIA 

�� Entire County Designated as an U nderserved 

�'XI Area 
////;- Portion of County Designated as U nderserved 
. /  ,/ /// / .' . ' .' , Area 

Data Source: Designation made by the Secretary of Health, Education 

and Welfare, pursuant to Section 1 302 (7) of the Public Health Service 

Act &s enacted by the Health Maintenance Organization Act of 1 973 

(PL 93-222) .  Refer to Federal Register, Vol. 40, No. 1 70, September 2,  

1975. 
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The hea l t h  o f  the res iden t s  o f  the e a stern s e aboard reg ion , 
as  expres sed i n  mortal ity and morbidity s t at i s t i c s ,  i s  genera l l y  
better t han the health o f  Appa l achian re s i den t s . l/ Mo re hea l th 
care fac i l it i e s  a re avai l able and sani tary s y stems , nutrit i on , 
and other preventive measure s  a re u su al ly bette r ,  a l though t he 
qua l ity o f  these factors vari e s  con s i de rab ly by reg ion and by 
socioeconomic g roup . 

Al though the hea l th o f  urban dwe l lers i n  the eastern seaboa rd 

i s  imp roved by be tter hea lth c are and sanitary f ac i l i t i e s , i t  
i s  impa i red by the pathogen i c  e f fec t s  o f  a i r  and water pol lution . 
Unfo rtun a tely , the degree to which po l lut ion a f fects commun ity 
heal t h  has not been adequate ly documen ted . A l tho ugh the Communi ty 
Hea l th and Environmenta l S urve i l l ance S tudi es ( CHE S S ) o f  EPA 
have e s tab l i s hed some co rre l ation between amb ient leve l s  o f  
po l l utants and mo rbi dity rates , mo s t  o f  the standards for 
a l lowable concent rati ons o f  po l lutants are based on experimen ts 
in wh ich l a rge do s e s  are admini stered to o rg an i sms ove r  a s hort 
t ime or on s tudie s of people who are expo sed to h ig h  l evels  o f  
po l lutants in the i r  work i ng envi ronment .  

F .  Esthe t i c s  

1 .  Vi sual Va lues 

Although large are as of Appa l achia h ave been damaged by 
uncontro l led s urface mini ng an d approx imate ly 1 0 , 0 0 0  m i l e s  o f  
the area ' s  s treams a re a ffected by mine drai nage po l lut ion , 
mo s t  o f  the region s t i l l  reta ins a rural and ecolog i c a l l y  pr i s tine 
atmo sphere . Thi s atmo sphere enhances the rec reation a l  va lue o f  
the area and i s  h i ghly p ri zed by both res i dents and touri s t s . 

1/ Bureau o f  the Censu s , S tati s t ic a l  Abs trac t o f  the Uni ted 
S tates , Washington , D . C . , 1 9 7 6 . 



1 1 1 -4 7  

Although , unl ike App a l ac h i a , t he e a s tern seabo ard region a s  
a who l e  i s  not general ly known for i t s  p r i s ti ne attribute s , 
many areas i n  the regi on are p r i z ed fo r thier e sthet i c  qua l it ie s , 
particularly the seashore . I n  urban i zed areas where the deman d  
for recreational l an d  i s  h igh and l an d  values a r e  s en s i t ive t o  
t h e  e f fects of e sthe t i c a l ly unappeal i ng development , t h e  e s thetic 
impacts o f  a p roposed p ro j ect are s crutini zed and debated . 

2 .  H i storic , Cultura l , and Rec re ationa l Val ues 

The Appal achian Reg ion has been inhab i ted by Ind ians s ince 
pre hi s to r i c  t ime s , and the region i s  do tted with rel ic s  of their 
cultur e . Remains of Eas tern Arc ha i c , Mound Bui lder , and Mi s s i s s ip
p iari tradi t ions , which i nc l uded the Chicka s aw , Creek , Yuc c h i , Cher 
okee , and Shawnee tribe s , are s c attered throughout the reg ion . 
However , mo s t  o f  the s e  rema ins are found on the mo s t  de s irab l e  
l a nd b y  the lowland r iverbed s . Mo s t  o f  the ear ly white settlers 
a l so conc entrated i n  the se r iverbed areas . However , due to the 
region ' s  i so lated nature , the vestiges  of the few peo p l e  who d id 
settle in t he more mounta inous areas are l argely intact today ,  
and the peopl e  who l ive there have o f ten reta i ned the craft s ,  c u s 
toms , a n d  attitudes o f  the e a r l y  s ettl er s . The se p eopl e  a r e  c u l 
tura l ly unique and their crafts , mus ic , and l i fe s ty l e  a r e  now 
mak ing them touri s t  attrac tions . 

A l tho ugh the e a s tern s e aboard h as been more deve loped , 
many early s e ttleme n ts and bui l di n gs have been p re served . On the 
who le , the re gion i s  one of the mo s t  h i s tory-cons cious a re a s  in the 
Uni ted S tate s . Fo r e xamp le , abo ut 3 8 0  s i te s  in Virgi n i a  are l i s te d  
i n  the 1 9 7 6  Nationa l Re gi s ter o f  H i s to r i c  P l a ce s , whe reas only abo ut 
70 s i te s  in We s t  Vi rgi n i a  were l i s te d  in the s ame do c ument . Many 
S tate and l oc a l  hi s to r i c  agenci e s  and societies , as we l l  as Fede ral 
agenci e s , are ded i c a ted to the pre se rva tion of these s i tes . 



1 1 1 - 4 8  

Appalachia ' s  p i cture sque lan d  and the wide va r i ety o f  recrea

ti ona l activi ties  it of fers are important touri s t  attractions . 

Bec aus e the revenue that touri sts provi de l S  impo rtant to the 

area ' s  economy an d the local res idents p r i z e  the ir hunt ing l ands 

and fi shing wa te r s , Federal , St ate , and local agencies  make exten

sive e f forts to pre se rve and adve rt i se the und i s turbed character 

of the l and . Large areas o f  park land and State and national 

forests  dot a map of the reg ion and the popul ations of game an ima l s  

and f i sh are mon itored c l o se ly .  Some e s pecially popular trout 

streams in We st Vi rginia are s tocked 8 times  a year . ll In recent 

ye ars , the increasing popula rity of s ports like white-wate r bo ating , 

spelunking , hiking , and skiing has led to even greate r recreat ional 

u se of the are a ,  and thi s inten s i f ied use wil l probably conti nue 

to grow . 

Al though the eastern seaboard reg ion doe s not have as many 

large tracks o f  und i s turbed land as Appa lachia , the reg ion doe s  

provide a wide variety o f  outdoor recre ational act ivi ty . The 

parklands in thi s region are often exten s i ve ly used , and the 

demand for such areas has been steadi ly increasing . 

II Donald Phe ras , Fi she ries  B i o log i st ,  Je ffe rson National 
Fore s t , pe rsonal commun ication . 



CHAPTER IV 

PROBABLE H1PACTS OF THE P ROPOSED PROGRAM 

ON COAL PRODUCT ION AND USE 

A .  Introdu c t io n  

The obj ective o f  the Co al Loan Gu arantee Pro gram i s  to i n

crease the production o f  low sul fur coal from underground mines 

and to encourage coal c l e aning to produce " compl ying " low s u l fur 

coal ( 0 . 7 % sul fur by we ight assuming a heat co ntent o f  1 1 , 8 0 0  

Btu/ lb ) . The po tential impa cts o f  the Co al Loan Guarantee Pro

gram wi ll  be eva luated re lative to a basel ine coal demand 

pro j ec t ion for 1 9 8 5  based upon FEA P I ES data ( 1 9 8 5  Initiative s 

S cenar io ) . 

The impact ana lys i s  focuses on th e co al supply and demand 

reg ions primar i ly af fec ted by the program . Section B desc ribes 

current c oal supply and demand pattern s . Section C d i s cus ses 

the bas e l ine pro j ect ions , and Section D de scribes the potential 

impac ts of  the Coal Loan Gua rant8� Program in 1 9 8 5  re lative to 

the basel ine pro j ec tions . 

B .  Descr iption o f  the Present Coal Ma rket 

1 .  Pre s ent Co al Co nsumpt ion 

In 1 9 7 5 , approx imately 6 4 7  mi l l ion tons of co al we re con

sumed . As shown i n  Table  IV- l ,  el ectr i c  uti l i ties accounted for 

6 6 . 4 %  of tha t to tal . Exclud i ng coal exports and metal lurg ical 

coal , e l ectr i c  u t i l i t ies accounted for about 8 5 %  of the to tal 

s tearn coal consumpt ion . 
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TABLE IV- l 

COAL CONSUMP T I ON I N  1 9 7 5  

Con suming Se cto r  

E l ectr i c  Uti l i t i e s al 

Coke P l antsbl 

I nd u s t rybl 

. d . II . . 1 b l  Re S l  e n t l a  Conne rc l a  

E xpor t s bl 

TOTl,L 

Mil l ions  o f  

4 2 9 

8 3  

6 4 
.., I 

6 4  

6 4 7 

Ton s 

al S OURCE : Fede ral  Powe r Commi s s ion , 1 9 7 6 . 

bl S OURCE : Bureau o f  Mine s . 

% o f  Total 

6 6 . 4  

1 2 . 8  

9 . 9  

1 . 1  

9 . 8  

1 0 0 . 0  

Coa l - f ired powerpl ants compr i s e  a s i gn i f i cant por t ion o f  

e lectric energy productio n .  Co al has  ma inta i ned its share o f  

the market i n  the u t i l i ty s ector due to increas ing oil  pr ices , 

natural gas  curta ilmen ts , and l imi ted nucl ear capac ity expan

s ions resulting from s i t ing , l i censing , and f i nanc ial problems . 

As shown in Table I V- 2 , the East is  heavily dependent on coal 

for generation of electr i c i ty . Oil is the primary fuel source 

fo r e le c tric generat ion in New Eng land , gas in the We st South 

Central region , and hydropower in the Pac i f i c  division . Thes e  

regions a r e  i l lus trated i n  Figure IV- I . 

With re s pect to low su lfur steam co al production and u s e  in 

the Eas t ,  u t i l i t i e s  in the states of  Al abama and Indi ana purcha s ed 

almo s t  exc l u s ively we s tern low s u l fur coal ; Flor ida imported mo s t  

o f  its coal ; and Mich i gan and Ohio u s ed 3 0 - 4 0 %  we stern co al . The 

r ema ining s tate s purchas ed only eas tern low sul fur co al . 11 
Tab l e  

IV- 3 s ummar i z es  the p e rcentage of coa l from the Nor thern and 

II Federal Power Commi s s io n ,  " Annual Summary of Co st and Qual ity 
o f  S team El ectr ic P l ant Fuel s ,  1 9 7 5 , "  Staff Repor t by the 
Bureau of Power , May 1 9 7 6 . 
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TABLE IV- 2  

PERCENTAGE OF 1 9 7 4  NET ELE CTRICITY PRODUCT I ON 
GENERATED BY COAL , BY CENSUS REGION 

Reg ion % Electr i c i ty 
Numbe r  Reg ion Produc t i on 

1 New Eng land 7 . 4  

2 Middl e At lantic 4 2 . 7  

3 South At lant ic 5 4 . 9  

4 E a s t  North Central  8 2 . 0  

5 East South Central 7 6 . 5  

6 We s t  Nor th Central 5 4 . 4  

7 We s t  South Central 3 . 0  

8 Mounta in 4 6 . 3  

9 Pac i f ic 1 . 7  

Nat ional 4 4 . 5  

SOURCE : Nat iona l Energy Outloo k , F EA , F ebruary , 1 9 7 6 . p .  2 4 1 . 
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TABLE IV- 3  
F Y  1 9 7 5  EASTERN U T I L I TY LOW SULFUR COAL DELIVERIES FROM 

NORTHERN AND CENTRAL APPALACH IA 

Coal % Produced Perc ent Produce d  
Dest inat ion from Central from No rthern and 2/ 

Regions State APpal achial/ Central Appalachia 

2 NY /NJ /DE/1·1D/DC 1 4  9 1  

3 VA 100 100 

4 NC 100 100 

5 SC/FL/GA 7 8  7 8  

6 AL 
3/ 

a a 
4/ 

2 1  100 9 PA 

1 0  OH 6 8  69 

1 1  MI 60 60 

12 IN 1 1 

14 KY 100 100 

1 5  TN 100 100 

22 WV 9 3  99 

TOTAL 6 2 %  6 8 %  

1/ 
Bureau o f  Mi ne s (BOM )  Di str icts 7 & 8  approximate the Central Appalac hian 
region. 

2/ 
BOM Di str icts 1 ,  2 ,  3 ,  6 ,  7 & 8 approx imate the Northern and Central 
Appal ach ian regions . 

3 /  
Alabama cons umed 1 . 1  mi l l ion tons of low sulfur coal produced by BOM 
Di strict # 1 3 in FY 7 5 . 

4/ 
One MTPY of Penn sylvania consumption i s  anthracite . 

SOU RCE : Effects of Air Qual ity Requireme nts on Coal Suppl y ,  Bureau o f  Mi nes , 
May 1 9 7 6 . 
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Central Appalach ian regions. del iver ed to powerpl ants in the 
eas tern U . S .  

2 .  Present Coa l  S uppl y 

Approx imately 4 5  m i l l ion tons per year o f  low s u l fu r  coal , 
or 6 5 %  o f  the U . S .  low s u l fu r  steam c oal produc tion , are produced 
ln Northern and Central Appal achi a .  Approx imate ly 9 0 %  of th i s  
wa s from Centra l Appa lachi a . Table IV-4 summar i z es national 
s team coa l p roduc t ion in 1 9 7 4  by product ion region and s u l fur 
conten t .  F igure IV- 2 i l lus trates the coal production regions 
i n  the U . S .  

Coa l  c l ean ing ( phys i ca l  removal o f  pyr i t i c  su l f u r ) p r i or to 
combu s t ion a l so contr ibutes to the low sulfur coal supply . I n  
1 9 7 4  there was a tota l o f  3 8 7  coal clean ing p l ants produc ing 
2 6 5  mi l l ion tons o f  c lean coal annua l l y  at b itumino u s  coal  and 
l ign i te mine s . P ennsylvan ia , Ohio , e a s tern Kentucky , V i r g i n ia , 
and We s t  Virg i n i a  ( Table IV- 5 ) contain 2 7 3  ( 7 0 % )  c leani ng p lants 
produc ing a lmo s t  1 5 6  m i l l ion tons of c l e aned coal annua l ly . 

The number o f  p l ants c leaning me ta l lu rg i c a l  coal ver sus 
u t i l i ty s te am coal i s  not known . However , the premium for metal
lurg ical coa l ,  coupled wi th the need for con s i s tent h igh qua l i ty , 
has res ul ted i n  a d i s propor t ionate l y  large share o f  coal c l ean ing 
devoted to that type o f  coa l . Wi th the constructi on of new coal
f i red e l ectr ic p lants and increased enforcement of S IP ' s , the 
demand for c l ean , low sul fur c oa l  i s  expec ted to increase . I n  
add i t ion , new powerplants wi l l  require more un i f orm coal feeds 
with r e s pect to s i z e , sul fur content , ash content , and heat ing 
value , and theref ore w i l l  increase the demand fo r c l e aned coal . 



Reg i on 

No rthern 
Centr a l  
Southern 
!�i dwe s t  
Central 
Gul f  
Ea s te rn 
�ve s te rn 
Ro ck i e s  
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TABLE IV-4 
1 9 7 4  NAT IONAL STEM1 COAL PRODUCT ION 

BY REG ION AND SULFU R .  CONTENT 
( 1 0 6  to ns ) 

Low-S u l fur 

App a l a c h i a  6 . 1  
Appa lac h i a  2 2 . 0 1 / 

Appa l a c h i a  5 . 8  
5 . 5  

We s t  

Northern Great P l a ins 1 . 7  
Northern Gre at P l a in s  2 . 1  

6 . 9 
So uthwe s t  1 . 2  
Northwe s t  
A l a ska 0 . 7  

Nat ional 5 2 . 0 1/ 

High - S u l fur 

1 5 5 . 6  
3 0 . 7  

9 . 8  
1 3 3 . 0  

7 . 9  
7 . 7  
6 . 1  

3 2 . 2  

1 4 . 8  
4 . 0 

4 01 . 8  

1/ NOTE : The NEO document e s t imate s that 6 0  MTPY o f  low s u l fur 
coa l were produced in Central Appalachia in 1 9 7 4 . Energy and 
Environme ntal Ana ly s is data der ived from " E ffects of Air Qual
ity Requirements on Coa l  S uppl y , " Bure au o f  Mines , May , 1 9 7 6 , 
and Bureau o f  Mine s , " B i tuminous Coal a nd Lignite S h i pments " 
indicate product ion o f  only 2 2  MTPY o f  eastern l ow s u l f u r  coa l . 
The re s u l t s  were ad j u sted accord ingly . 

SOURCE : Federal Energy Admini stration , 1 9 7 6  Nat iona l Ene rgy 
Outl ook , February , 1 9 7 6 , p .  2 0 7 , Tab le IV- 3 7 . 
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P I E S  COAL S UPPLY REG I ONS 

1 9 7 6  Nat iona l Energy Outlook , Federal Energy Adm in i strat ion . 

1 .  N o rt hern Appalachia 

2.  C e n t ra l  A p palac h i a  

3 .  S o u t h ern A p p a l ac h i a  

4 .  M i d w e s t  

5 .  Cen t ra l  West 

6.  G u l f  

7 .  E a s t ern N ort h ern 

G re a t  P l a i n s  

8 .  W e s t ern N o rt h ern 

G r e a t  P l a i n s  

9 .  Rockies 

10 .  S o u t h we s t  

1 1  N o rt h we s t  

1 2 . A l a s ka (not  shown) 
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TABLE I V - 5  

MECHAN ICAL C OAL C LEANING AT BITUr-'f.INOUS C OAL 
AND L I GN IT E  MINES IN 1 9 7 4  

Number o f  Cle an ing C l e aned Coal 
S tate P l an t s  . ( l 0 6 ton s ) 

E a s tern Ken tucky 4 3 2 4 . 3  

Ohio 1 7  1 3 . 6  

Pennsy l va n i a  6 8  4 1 . 3 

vi r g i n i a  1 9  1 3 . 8  

We s t  vi rg i n i a  1 2 6  6 2 . 8  

App a lachian Total 2 7 3  1 5 5 . 8  

National Total 3 8 7  2 6 5 . 2  

SOURC E : U . S .  Dep artmen t  o f  the I n te r i o r , Bure au o f  �ines , 
" Co a l - - B i tuminous Lis:n i te in 1 9 7 4 , "  J anuary 2 7 , 1 9 7 6 , 
p .  4 4 , T ab l e  3 1 . 
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C .  B a s e l ine P r o j ec t i on : 1 9 8 0  and 1 9 8 5  Steam Coal Demand and 

Supply 

1 . Background 

Th i s  section exami nes the avai lab i l i ty o f  low s u l fur steam 
coal supp l ies in 1 9 8 0 and 1 9 8 5  i n  the absence o f  the Coa l  Loan 
Guarantee P rogram . Proj ect ions of potential coal supply and de
mand are s hown by sul fur content and m ine type . 

Demand for program coal may come from four sourc e s : 

• new u t i l i ty generating un i t s  which begin con
s truc tion prior to the time that NSPS require
ments bec ome e f fe c t ive ; 

• e x i s t ing gene rat ing un its subj ect to S IP re
qu irements of 1 . 2-1 . 7  Ibs S02 /MMBtu ; 

• e x i s ting ut il i ty generating un i t s  ordered to 
c onvert to coal under the E SECA program ; and 

• new or exis ting industr ial boilers  which convert 
to or c u rre ntly burn coal . 

2 .  Demand for P r ogram Qua l i ty Co al 

a .  New El ectr i c  Ut i l i ty Powerpl ants 

This evaluation focu s e s  on coal demand by new generating 
s ta t ion s al ready under cons tru c t ion be cau s e : 

• mo s t  new powerpl ants ( a l re ady under con s truc t ion ) 
can compl y  w ith a l l  app l i c ab l e  a i r  pol l ution re
qu iremen t s  fo r S0 2 without s crubbe r s , us ing coal 
produced under the program ; 

• appl i cants mu st h ave lo ng -term contrac ts which 
are i s s ued pr imar ily by ut i l i ties ; and 
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• uti l it ie s  are the l arge st coal con s.tUl1er s and 

Wi ll co nst itute the bu lk of new demand , 

The potent i a l  eastern new generating un it demand for program 
qua l i ty coa l by 1 9 8 0  and 1 9 8 5  i s  presented in Tab l e s  I V - 6  
and IV- 7 , res pec tive ly . 

I n  1 9 8 0 , the total po tent ial  demand for program coal by new 
ea s tern gener ating plants i s  5 0 . 3  mi l l ion tons per year ( MTPY ) . 
Ut i l ities  have not yet i s sued contrac ts for 2 0 . 1  MTPY of the ir 
coal need s . By 1 9 8 5 , the tota l po tent i a l  demand i s  e s t imated to 
be 1 1 2 . 1  MTP Y . Approx imately 6 0 . 8  MTPY o f  th i s  demand is no t 
yet under contract . These e s t imate s repre sent potential demand . 
The data have no t been ad j u sted to account for ut i l itie s which 
wi l l  use  h igh s u l f u r  coa l p l u s scrubbers to comp ly w j t h  e x i s t
ing N S P S . 

b .  Demand from Ex i s t i ng Ut i l i t ie s  

Tab l e  IV- 8 summar i z e s  the potent i a l  demand f o r  program 
qua l ity coal by e x i s t ing plants . Only plants which me t the fo l 
lowing c r iter i a  were counted a s  potent ial users o f  coal f rom this 
program : 

• current ly out o f  comp l i ance with ex i s t ing S I P ' s  
even a f ter bl end ing ; 

• located in States that do o r  could use eas tern low 
s u l f u r  coal ; and 

• sub j ect to S I P ' s  of 1 . 2 � 1 . 7 lbs S0 2 /MMBtu .  

The l a s t  column o f  Tab l e  IV-8  ind ic ate s the quantity o f  program 
qua l ity coal tha t wou l d  be requ ired for blend i ng w�th exi s t ing 
coal suppl i e s  to meet the appl icable S IP . Wh i l e  a few p l ants may 



TABLE IV-6 

DEMAND FOR P ROGRAM QUAL ITY COAL 
FROM NEW (ALREADY UNDER CONSTRUCTION) GENERATING PLANTS BY 1 980 

( 10 3 tons ) 

Total 
Source 

No .  of MW Demand wlo Existing 
Region Plants Capacity Demand Contracts % Contracts Eastern % Western 

Middle Atlantic 

---

New York 0 0 0 0 0 
Pennsylvania 4 3077 10300 3 00 0  1 4 . 9  7300 10300 2 5 . 8  0 

Total 4 3077 10300 3000 1 4 . 9  7 300 10300 2 5 . 8  0 

Ea st North Central 

Ill ino i s  5 1736 3145 805 4 . 0  2340 3145 7 . 9  0 
Indiana 7 3698 340 3358 1 6 . 7 9990 664 0 16 . 6  3 700 
Mich igan 5 1081 2 7 4 9  2 74 9  1 3 . 7  0 1650 4 . 1  1099 
Ohio 4 2 090 4 2 5 0  1 7 00 8 . 4  2 550 4250 10 . 6  0 
Wisconsin 3 14 57 3730 2500 12 . 4  1230 0 0 . 0  3730 

Total 2 4  10062 2 4 2 1 4  11112 55 . 2  16110 15685 3 9 . 2 8529 

South Atlantic 

Delaware 1 400 800 800 4 . 0  0 800 2 . 0  0 
Florida 2 904 987 0 987 987 2 . 5  0 
Georgia 1 896 1 5 5 1  0 1551 1551 3 . 9  ' 0  
Maryland 0 0 0 0 0 0 0 0 0 
North Carolina 1 7 2 0  1 4 1 0  7 1  0 . 4  1339 1410 3 . 5  0 
South Carol ina 1 2 80 4 6 3  0 463 463 1 . 2  0 
We s t  Virginia 2 1252 1500 1500 7 . 4  0 1500 3 . 7  0 

Total 8 4452 6711 2 371 11 . 8  4340 6711 16 . 8  0 

East South Central 

Al abama 4 1786 1980 897 4 . 4  1083 1980 5 . 0  0 
Kentucky 5 2 000 4 810 1864 9 . 3  3046 4810 12 . 0  0 
Mississippi 4 1396 2 2 86 890 4 . 4  1396 506 1 . 2  1 7 80 

Total 1 3  5 182 9076 3651 18 . 1  5525 7 2 96 18 . 2  1780 

Total Eastern U . S .  4 9  2 2 77 3  50301 2 0134 100 . 0  3 3 2 75 39992 100 . 0  10309 

SOURCE : Status of Coal SUpply Contracts for New Electric Generating Units 19 76-1985 , FPC , January 1977 . 

% 

0 
0 

0 

0 . 0  
3 5 . 9  
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0 
0 
0 
0 
0 
0 
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TABLE IV-7 

DEMAND FOR PROG RAM QUALITY COAL 

FROM NEW GENERAT ING PLANTS BY 1985 
( 10 3 tons ) 

Source 
No. o f  Demand wlo Exi s t ing MW Total 

Region Plants Capacity Demand Contracts % Contracts Eastern % Western % 
Middle Atlantic 

New York 3 2400 5900 5 900 9 . 7  0 5900 6 . 3  0 0 
Pennsylvania 5 3877 12200 4900 8 . 1  7 300 1 2 2 00 13 . 0  0 0 

Total 8 6 2 7 7  18 100 10800 12 . 8  7 3 00 18100 1 9 . 3 0 0 

East North Central 

Ill inois 8 3 2 36 6835 9 10 1 . 5 5925 6835 7 . 3  0 0 . 0  
Indiana 1 1  554 3  15400 7332 12 . 1  8068 11700 12 . 5  3 700 2 0 . 1  
Michigan 10 800 814 9  4 1 4 9  6 . 8  4000 2650 2 . 8  5499 29 . 8  
Ohio 9 4760 10150 5 750 9 . 5  4 4 00 10150 10 . 8  0 0 . 0  H <: 
Wisconsin 6 2 7 3 7  6 4 7 0  5 2 4 0  8 . 6  1 2 30 0 0 6 4 70 35 . 0  I 

f-' 
w 

Total 44 17076 4 7004 2 3381 3 8 . 5 2 36 2 3  3 13 35 3 3 . 4  15669 84 . 9  

South Atl ant ic 

De laware 1 400 800 800 1 . 3  0 800 0 . 8  0 0 . 0  
Florida 4 1658 3870 2 6 5 1  4 . 4  1219 382 0 4 . 1  0 0 . 0  
Georgia 5 4 196 8751 3200 5 . 3  5 5 5 1  7751 8 . 3  1000 5 . 4  
Maryland 1 800 1 5 00 1500 2 . 4  0 1500 1 . 6  0 0 . 0  
North CarO.L�Ha 3 2 160 4464 2 857 4 . 7  1607 4464 4 . 8  0 0 . 0  
South Caro l i na 3 840 1407 1407 2 . 3  0 1407 1 . 5  0 0 . 0  
West Virginia 2 1252 3000 3 000 4 . 9  0 3000 3 . 2  0 0 . 0  

Total 19 11306 2 3 792 154 15 2 5 . 3 8 3 7 7  2 2 792 2 4 . 3  1000 5 . 4  

Ea s t  South Central 

Alabama 6 3152 6398 3071 5 . 0  3327 6 3 9 8  6 . 9  0 0 . 0  . 
Kentucky 1 1  4 84 0  13799 7225 1 1 .  9 6574 13799 14 . 7  0 0 . 0  
Mi s s i s s ippi 4 1396 3052 890 1 . 5  2 16 2  1 2 72 1 . 4  1780 9 . 7 

Tot al 2 1  9388 2 3 249 1 1 186 18 . 4  12063 2 1469 2 3 . 0  1280 9 . 7 

Total Eastern U . S .  92 44047 112145 60782 100 . 0  5 1 36 3  93696 100 . 0  184 4 9  100 . 0  

SOURC E :  Status o f  Coal Supply Con tracts for New Electric Generatin2 Units 19 76-1985 , FPC , January 19 7 7 .  



TABLE !V-8 

DEMAND FOR PROGRAM QUALI TY COAL FROM E X I ST ING GENERAT ING PLANTS 
BURN ING NONCONFORMANCE COAL ( 1 9 8 0 - 1 9 8 5 ) 

Qu ant ity 
To tal Quantity Required 

No . o f  Range o f  S IP ' s  Quantity Nonconformance for 
Region P l ants ( lbs/MMBtu ) Rece ived After Blending Bl ending 

Middle At lantic 

New Jersey 3 1 . 6 1 - 1 . 6 4 2 3 7 0  2 3 7 0  4 4 1 

Ea s t  North Central 

Oh io 1 0  1 . 2 0 - 1 . 7 0 1 0 5 0 2  8 8 2 0  6 8 7 8  

Mich igan 10  1 . 5 4 - 1 . 7 0 1 1 3 3 2  7 6 2 6  4 7 7 9  

Indiana 1 0  1 .  2 0  1 8 0 2 3  1 4 6 3 8  1 4 3 2 6  H 
<: 

Wiscons i n  5 1 .  2 0  2 6 6 9  2 6 6 9  6 9 8 I 
...... 
"'" 

South At lantic 

Florida 2 1 .  5 0  3 4 1 5 3 3 2 3  2 9 4 7 

Maryl and 5 1 . 4 9 - 1 . 7 0 2 7 4 0  2 2 14 1 3 2 3  

Nor th Caro l i na 1 3  1 .  6 0  19 6 3 0  2 0 0 7  8 9 2  

Wes t  Vi rg in ia 1 1 .  6 1  10 2 6  0 0 

East South Centra l 

Alabama , 1 1 .  2 0  4 2 5 0  2 0 0 9  1 0 5 2  

Kentucky 4 1 .  2 0  8 2 7 5 8 2 7 5  8 2 7 5 

Tenne s see 2 1 .  2 0  7 9 7 9  7 9 7 9  7 9 7 9  

TOTAL 9 2 2 1 1  6 1 9 3 0  4 9 5 9 0  

S OURCE : S pecial  FPC Computer Analys i s , Janua ry , 1 9 7 7 .  
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choos e  to ins ta l l  scrubbers , exis ting data indicate that retrof it 

wi l l  not be wide spread . 

c .  Demand from ESECA u t i l ity Convers ions 

Table IV- 9  presents the potential demand for NSPS qua l i ty 

c oa l  result ing from ESECA " f ir s t  round " ut i l ity prohibition 

o rders , i . e . , orders for wh ich Notice s of  Intent were i s s ued 

pr ior to January , 1 9 7 7 .  It  is  as sumed that a util ity convert ing 

to coal unde r an ESECA proh ib ition order wi l l  act as fol lows : 

S I P  Requirement 
( %  s u l fur ) 

< . 7  

. 7 - 2  

> 2  

Ac t ion 

Use high sulfur c oal and sc rubber s .  

Blend exis ting NSPS  qua l i ty coal 
and high su lfur coal . 

Use h igh sulfur coal . 

Under the se as sumpt ions , an e s t imated 1 0 , 0 8 6  MTP Y  potentially 

would be required due to prohibition orders . Demand from 

ESECA util ity conver s ions has not been cons idered in  thi s  

e nvironmental anlay s i s  for the r easons exp lained i n  Sect ion 

I I -D . 

d .  Indu s tr ial Coal Consumpt ion 

E s t imate s of indu s tr ial coal demand are beyond the scope 

of  thi s  a s s e s sment except in  terms of  a sens i t ivity ana lys is . 

I n  l ieu of  data on how the proposed National Ene rgy P l an 

would impac t industrial coal c onsumption , data from the 

MFBI  program were used . Table IV- 1 0  summar i z e s  the potential 

demand for program qua l i ty coal due to ESECA MFBI convers ions 

a nd new MFBI ' s  in  the eastern U . S .  New and conver ting MFBI ' s  

could account for an additional 2 9 . 7 9 MTPY of  program qua l i ty 

coal demand by 1 9 8 0 . Demand from industrial coal co nsumpt ion 

has not been cons idered in thi s  analys i s  for the reasons ex

pla ined in  Section I I -D . 



TABLE IV-9 

DEMAND FOR PROGRAM QUALITY COAL BY 1980 
FROM ESECA PROHIBITION ORDERS (EXISTING UTILITIES ) 

Number o f  Proj ected SIP ( \  \ NSPS Coal Bl ending 
Generating MW Annual Coal Su lfur by Requ ired for Demand for 

Region Stations Caeacit;i Demand weijlht ) Blendinjl NSPS Coal 

New England 

New Hampshire 1. 100 2 2 8  2 . 4  0 , 0  0 

Total 1 100 2 2 8  0 

Mid-Atlantic 

New Jersey 1 2 9 9  6 8 2  1 . 0  62 . 5  4 2 6  
New York 2 786 1792 0 . 0  0 

Danskammer ( 8 8 0 )  0 . 5  0 . 0  0 
Albany ( 9 12 ) 1 . 5  0 . 0  0 

Total 3 1085 2 4 74 4 2 6  

Ea s t  North Central 

Il l i nois 1 2 8  64 1 . 08 100 . 0  64 
Michigan 1 816 816 0 . 5  0 0 
Wisconsin 1 1 7 1  171 None None 0 

Total 3 1015 1051 64 

South Atl antic 

Florida 1 965 2201 0 . 9  91 . 0  2010 
Georgia 2 3 5 1  800 3 . 0  0 . 0  0 
Maryland 4 2064 4 7 2 7  1 . 0  77 . 0  3640 
North Caro l i na 1 646 1474 1 . 3  0 . 0  0 
V i rginia 3 2 380 5429 0 . 0  0 

Yorktown ( 8 5 8 )  1 . 5  100 . 0  858 
Port smouth ( 14 8 3 )  0 . 25 0 0 
Chesterfield ( 30 8 8 )  1 . 0  100 . 0  3088 

Total 11 6406 14631 9596 

South Central 

Al abama 1 2 5  5 7  2 . 3  0 . 0  0 

Total 1 2 5  5 7  0 

Total Ea s t e rn U . S .  19 86 3 1  18 4 4 1  10086 

SOURCES :  I mplementing Coal Ut i l i zation Provi sions o f  Energ;i SuPP1;i and Environmental Coordination Act ,  FEA, April 1976 . 
Ef fects of Air Qual it;i Requirements on Coal Suppl;i ,  Bureau o f  Mine s ,  May 1976 . 
State Impl ementation Plan Regulations for Sul fur Oxide s :  Fuel Consumption , EPA Report 4 50/276-00 2 ,  March 1970. 

H <: 
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Regi on 

New England 

M id-Atlant i c  

East North Central 

South At lantic 

South Central 

Total Eastern U . S .  

TABLE IV-IO 

DEMAND FOR NSPS QUALITY COAL FROM ESECA BY 1 980 
( EXISTING AND NEW MFB I ' S ) 

( 10 3 ton s )  

Ex i s t i ng MF BI ' s  New MFB I ' s  

1 7 6 3 2 0 0  

5 96 5  8 6 5  

9 6 5 6  1060 

4 9 5 5  1 0 7 8  

3 2 98 5 5 2  

2 56 3 7 4 15 5  

Total Coal Demand 

1 9 6 3  

6 8 3 0 

1 1 1 16 

6 03 3  

3 8 5 0  

2 9 7 92 

SOU RCE : Coal Convers i on Program : Environmental Impact Statement ( Draft Rev i s ed ) , FEA , 
February 1 9 7 7 . 
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e .  S ummary 

IV- 1 S  

The potent ial demand fo r pro gr am qual i ty coal i n  the eas tern 

u . s .  is summari zed in Table IV - l l . Ac tual demand wi l l  fal l be low 

potential  demand because some util i ties and i ndus tr ies  w i l l  use 

we stern low s u l fur coal and sc rubbers . In  the cal culat ion of  en-

vironmental residual s ,  ESECA and indu s tr i al coal  demand were e l i 

minated as d i scu s sed previou s ly . 

3 .  FEA P I ES Pro j ection : Steam Coal Supply and Demand 

without the Program in 1 9 8 5  

A national steam coal demand proj ect ion by sulfur content 

is shown in Tab le IV- 1 2 . The Appa lachian low sulfur coa l demand 

w i l l  be prim aril y i n  the eastern u . S .  The Appalachian reg ion 

conta ins  large reserve s of low sulfur , underground coal whi ch 

supply the ma j or i ty o f  low sulfur coal to util i t i es i n  the e a s t

ern U . S ,  There fore , fo r th e purposes of  analys i s , the impac t of  

the Coal  Loan Guarantee Program on coal production i s  a s s umed to 

be in the Appalac hian region , spec ifically  i n  Northern and Central 

Appalachia . 

Table IV- 1 3  pre s ents the demonstrated low sul fur coal re 

serve s i n  Northern and Central Appalachia . Approximately 2 3 , 6 6 4  

m i l l ion tons ( 9 0 % )  o f  the low sulfur coal res erves i n  the easte rn 

u . S .  are located in the Northern and Central Appalachian s tates , 

and o f  these re serve s 1 8 , 9 2 5 . 8  mi l l ion ton s  ( 8 0 % )  are underground 

re serve s . These res erve e stimates do no t account for recovera

b i l i ty factors or for those reserve s which are metal lurg ical coal . 

As suming a s omewhat con servat ive recovery e f f i c iency of 5 0 % , and 

as sumi ng that hal f  o f  the re serves are metal lurg ical coal , po

tential  low su l fur coal produc t ion would be about 5 9 1 6  mi l l io n  

t o n s  o f  coal , a rather sub stant i al reserve . 



IV - 1 9  

TABLE IV- l l  

SUMMARY O F  POTENT IAL PROGRAM QUALITY COAL DEMAND 

1 9 8 0  1 9 8 5 

(mi ll ion tons/year ) 

New generating plants 2 0 . 1  
(demand without contracts ) 

E x i s t ing ut i l i t ie s  4 9 . 5  

E SECA prohib i t ion o rders 1 0 . 0  

E SECA MFB I  new and conver s ions 2 9 . 8  

TOTAL 1 0 9 . 4  

8 0 . 9  

4 9 . 5  

1 0 . 0 1/ 

2 9 . 8 1 /  

1 7 0 . 2  

1 /  1 9 8 5  demand pro j ections are not ava i l able ; therefore , the 1 9 8 0  
demand data i s  pre se nted to i ll u s trate a min imum demand . 
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TABLE IV- 1 2  

PROJE CTED 1 9 8 5  UT I L I TY STEAM COAL DEMAND 
BY FEA REGION 

( 1 0 6 ton s ) 

Reg ion Total  
Low 1/ S u l fur 

1 No rtheast 1 4 . 4  1 . 2  

2 New York-New Jer sey 4 1 .  4 2 . 6  

3 Middle At lant ic 1 0 0 . 4  1 3 . 1  

4 S outh Atl antic 1 6 3 . 6  2 4 . 4  

5 Midwe s t  1 8 3 . 0  5 9 . 6  

6 Southwest 1 4 4 . 3  7 8 . 9  

7 Central 5 8 . 7  1 8 . 8 

8 No rth Central 2 8 . 7  2 2 . 6  

9 We st 2 5 . 9  2 1 . 8 

1 0  No rthwest 4 . 1  4 . 1  

Nat ional Total 7 6 4 . 5  2 4 7 . 1  

H igh 2 Sul fur / 

1 3 . 1  

3 8 . 8  

8 7 . 2  

1 3 9 . 1  

1 2 3 . 4  

6 5 . 5  

4 0 . 1  

6 . 1  

4 . 1  

0 . 0  

5 1 7 . 4  

1/ Low su l fur c oal mee t s  the emi s s io n  s tandard o f  1 . 2  lbs S02/MMBtu . 

2/ High s u l fur coal exceeds the emi s s ion standard o f  1 . 2  l b s  S02 / 
MMBtu .  

SOURCE : Federal Energy Admi nis trat ion , P I E S , 1 9 8 5 Init iative s  
S cenario , Run #A15 8 5 6 9 C , Apr i l  1 5 ,  1 9 7 7 . 
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TABLE IV- 1 3  

DEMONST RATED LOW SULFUR COAL RESERVES 

AS OF JANUARY 1 ,  1 9 7 4  

( 1 0 6 
ton s ) 

Sul f ur Content 
( %  by we i gh t )  

P roduction Re g i on <1 . 0 % 

E a s t  Ken tucky 6 , 5 5 8 . 4 

Pennsy l van i a  6 6 8 . 6  
( B i tuminous ) 

Tenne s se e  2 0 4 . 8  

Vir g i n i a  2 ,. 1 4 0 . 1  

We s t  Virgin i a  12,1 , 0 9 2 . 1  

S ub - To tal 2 3 , 6 6 4 . 0  

Al l Othe r E a s t e rn U . S .  2 , 5 4 3 . 2  

TOTAL E a s t e rn U . S .  2 6 , 2 0 7 . 2  

P ercent o f  
Total 

2 5 . 0  

2 . 6 

0 . 8  

8 . 2 

5 3 . 8  

9 0 . 3  

9 . 7  

1 0 0 . 0 % 

SOURC E : Bureau o f  Bine s , " Co a l - B i tuminous and Li gni te i n  1 9 7 4 , " 
January 2 7 ,  1 9 7 6 , p .  7 ,  Table 4 .  



IV- 2 2  

Tab le IV- 1 4  presents the proj ected b a s e l ine steam coal p:r 'o�  

duct ion in Northern and Centra l Appal�chia in 1 9 8 5  by �ul fur �Ol)
tent and mining me thod .. Un fortunate ly , the d ivi s ions by coal type 

in the data provided we re not suf f ic ient to iden t i fy the program 

qu�l ity coal . F i gure IV- 3 describes the me thodo logy u s ed to 

d i stribute eastern low sul fur stearn coal product ion by co a l  tYPE� , 

reg ion , and mine type . 

Approx imately 9 8 '% o f  the e �s tern low sul fur coal produc tion 

in 1 9 8 5  i s  pred i c t ed to occur i n  Central Appal ach i a , and 4 8 %  o f  

t h i s  i s  produced from underground mines . No rthern App a l achia 

accounts for s l i ghtly more than half of the total product ion of 

med ium sul fur coal and a lmo s t  8 8 %  of the total produ c t ion o f  high 

sul fu r  coal . S l ightly more than 6 0 %  o f  the coal product ion in 

a l l  sul fur categor i e s  in Northern Appal ach i a  is from underground 

mine s . 

FEA demand and supply pro j e c t ions for 1 9 8 5  ind i c at e  that 

eastern demand wi l l  exceed the supply of low sulfur steam coal 

from the Appal ach ian reg i ons . New uti l i t i e s  in the Northeas t , 

Middl e  Atl ant i c , South Atl ant i c , and Midwe s t  census r e g i on s  and 

the FEA New York- New Jersey reg ion w i l l  need a tota l o f  1 6 2 MTPY . 

However ,  th e comb i ned Northern and Central Appalachian reg ions 

are pred icted to produc e a to tal of 1 3 2 . 7  MTPY of u t i l i ty s team 

coal by 1 9 8 5 , approximate ly 4 8 %  o f  which wi l l  be from underground 

mines . 

D .  Impa c t s  o f  the Coal Loan Guarantee Program 

1 .  Background 

The propo s ed p rogram impl eme ntat ion schedu l e  i s  based upon 

t he rate and l eve l at which FEA p-:rbj ected loan guarantees w i l l  be 
i s s ued through 1 9 8 5 . In thi s  ana ly s i s , th e e s t imated amount o f  

obl igat ions i ss ued b y  1 9 8 0 and 1 9 8 5  i s  tran s l ated into borrower 

cap ita l ,tnves tment s , equ ival ent tons o f  product ion , and coal 

c lean ing capac ity . Bui ld i ng from the bas e l ine proj ections of 
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TABLE IV- 1 4  

P ROJECTED ANNUAL STEAM COAL P RODUCT I ON 
WITHOUT THE P ROGRAM I N  1 9 8 5  

BY S ULFUR CONTENT AND MINE TYPE 

Reg i on 

Northern Appal a c h i a  

< 0 . 6 7  I b s  S/MMBtu 
Under gro und 
S u r face 

( 1 0 6 to n s )  

0 . 6 7 - 1 . 6 8 I b s  S/MMBtu 
Underg round 
Su r f ac e  

> 1 . 6 8 Ibs S/MMBtu 
Und e r g r ound 
S u r f ace 

Central App a l ac h ia 

< 0 . 6 7 I b s  S/MMBtu 
Und e r g r o und 
S u r f ac e  

0 . 6 7 - 1 . 6 8 I b s  S/MMBtu 
Unde rg round 
S u r f ac e  

> 1 . 6 8 I b s  S /MMBtu 
Und e r g round 
S u r f a c e  

Re g i onal Total 

< 0 . 6 7  I b s  S/MMBtu 
Unde r g round 
S u r f a c e  

0 . 6 7 - 1 . 6 8  I b s  S /MMBtu 
Unde rground 
S u r face 

> 1 . 6 8 Ibs S/MMBtu 
Unde rgr ound 
S u r f ac e  

Grand To tal 

Unde rground 
S u r f ac e  

Produ c t ion 

2 0 8 . 9  

2 . 6  
1 . 1  
1 . 5  

7 7 . 6  
5 3 . 4  
2 4 . 2  

1 2 8 . 7  
7 5 . 4  
5 3 . 3  

2 1 8 . 3  

1 3 0 . 1 
6 2 . 7  
6 7 . 4  

7 0 . 4  
5 1 .  9 
1 8 . 5 

1 7 . 8  
1 5 . 1  

2 . 7  
4 2 7 . 2  

1 3 2 . 7  
6 3 . 8  
6 8 . 9  

1 4 8 . 0 
1 0 5 . 3  

4 2 . 7  

1 4 6 . 5  
9 0 . 5  
5 6 . 0  

4 2 7 . 2  

2 5 9 . 6  
1 6 7 . 6  

SOURCE : Federal Energy Adm i n i s tr a t i o n , P I ES 1 9 8 5  I n i t i a t ives 
S c e n a r i o , Run # A 1 5 8 5 6 9 C ,  Ap r i l  1 5 , 1 9 7 7 .  
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F IGURE IV- 3  

METHODOLOGY F O R  CALCULAT ING 

EASTERN UT I L ITY STEAM COAL PRODUCTI ON 

No rthern Ap
pa lachia 

Surface 

Underground 

Central Appa
l ach ia 

Surface 

Unde rground 

TOTAL 

A S S UMPTI ON S : 

U t i l i ty 
Low Sul fur 
Steam Co al 

. 3 

. 4 

1 8 . 0  

1 6 . 7  

3 5 . 4  

Ut i l i ty Premium 
Steam Coa l  

. 8 

1 . 1  

4 9 . 4  

4 6 . 0  

9 7 . 3  

To tal 
Ut i l i ty S team 

Coa l  

1 . 1 

1 . 5  

6 7 . 4  

6 2 . 7  

1 3 2 . 7  

1 .  7 0 %  o f  low s u l fur co al p roduc t i on i s  u t i l ity s te am coal . 

2 .  1 0 0 % o f  export coal ( 9 0  MT ) is  from Appalach ia , and 7 0 %  o f  
th i s  i s  premium coal ( 6 3  MT ) .  

3 .  7 0 %  o f  e a stern me t coal demand ( 9 6 . 9  MT ) i s  premi um coal ( 6 7 . 8  MT ) . 

4 .  O f  the rema in ing Appa lach i an prem ium coal product ion , the spl i t  
be tween indu s t r i a l  and u t i l i ty u s e  i s  proportional to the i r  
nat ional co a l  use : 

U . S .  u t i l ity coal demand = _7�
7
_
9 __ �� 

ut i l i ty & industry coal demand 7 7 9 + 3 8 2 . 9  
7 7 9  

= = 6 7 %  
1 1 6 2 

The r e fo re , tota l App alach ian premium coal u sed fo r uti l i ty steam 
coal dem and i s :  

2 7 6 . 0  ( to ta l  Appal achian premium coal produc t ion ) 
- 6 3 . 0 ( e xport s ) 
- 6 7 . 8  (met coa l ) 

1 4 5 . 2  ( i ndu s t r i a l  and util i ty premium coa l ) 
- 4 7 . 9  ( i ndustr i a l  d emand ) 

9 7 . 3 ( ut i l i ty shipments ) 

5 .  Premium ut i l i ty s team coal product i on i s  divided among reg ions 
and mine type s in the same proport ions as low su l fur coal . 

6 .  A l l  low s u l fur coal i s  ut i l i ty coal . 
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coal supply , the impact o f  the loan program o n  coal produc t ion 

was d e f ined by coal type , mine type , and location . The ana lys is 

as sumes that coa l  re sult ing from the program c an be consumed by 

exis ting generating p lants requi red to comply wi th app l i c ab l e  

a i r  pol lution requirements or new powerplants already unde r 

construction . In Chapter V ,  a sens i t iv i ty analys i s  i s  provided 

to i ndicate the environmenta l impact of low sulfur coal usage 

at exi s ting p l ants . 

2 .  Program I mpac t on Low Sul fur Coal Production 

Ba sed upon FEA ' s moderate pro gram ac t ivity pro j e c t i on , l ow 

s u l fur co al product ion due to the prog ram w i l l  begin in 1 9 7 8 . The 

program i s  as sumed to a s s i s t  in f inanc ing mining pro j ects where 

2 0 %  o f  the required inve s tment cap ital is provided by e qu i ty con

tr ibut ions and 8 0 %  by debt f inanc ing . O f  the 8 0 %  debt f inancing , 

the program i s  a ssumed to guarantee 8 0 %  o f  the debt , o r  6 4 %  o f  

the re qui red inve s tment cap ital , with the rema i n ing 2 0 %  o f  the 

debt , or 1 6 %  o f  the required inve s tment capi tal , unguaranteed . 

P r in c ipal payments are a s s umed to be paid at the annual rate of 

1 2 . 5 % of the total initial guaranteed loan amount beg inning in 

the f i r s t  year a fte r the guarantee i s  i s sued , i . e . , con s tant an

nual pr inc ipal p ayments over 8 years . As loans are r etired at 

an annual rate of 1 2 . 5 % ,  the s e  funds are a s sume d to b e  re inves ted 

in new pro j ects . Tabl e  IV- I S  summa r i z e s  the pro j ected annual 

growth in low s u l fur underground produc tion from 1 9 7 8  to 1 9 8 5  under 

F EA ' s moderate pro gr am act ivity pro j ec t ion . 

Tab.le IV- 1 6  summar i z e s  the pro j ected number of mines and 

the ir a s soc iated annua l coal product ion in 1 9 8 0  and 1 9 8 5 . The 

program s hould i ncrease annual low sulfur coal produ c tion by 1 2 . 2 5 

m i l l ion tons in 1 9 8 0  and by 3 9 . 7 5  m i l l ion tons in 1 9 8 5 . Approx i 

mately one-th i rd o f  thi s  coal i s  assumed to be c leaned i n  order 
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TABLE IV- I S  

MODERATE PROGRAM ACT IVITY P ROJECT ION 

FY 
Guarantee Approvals 1978 19 79 1 980 1981 1982 1983 1984 

New Hines 5 10 10 10 15 15 15 

Reopen/Expans ions 20 2 0  20 20 20 2 0  2 0  

Total 25 30 30 30 35 35 35 

AEproxirnate I ncrease in Annual 
Coal P roduct ion * ( l00 ton s )  

New Mine s 1 . 2 5 2 . 50 2 . 50 2 . 50 3 . 75 3 . 75 3 . 75 

Reopen/Expans ions 2 . 00 2 . 00 2 . 00 2 . 00 2 . 00 2 . 00 2 . 00 

Total 3 . 25 4 . 50 4 . 50 4 . 50 5 . 75 5 . 75 5 . 7 5  

Cumul ative Annual Product ion 
( 106 tons ) 3 . 2 5 7 . 75 12 . 25 16 . 75 22 . 5  28 . 2 5 34 . 0  

* As sumpt ions : 

1 .  No t ime l ag from i s suance of  guarantee to coal product ion . 

2 .  average annual c apacities and init ial inve s tment co s ts : 
- new underground mine 2 S 0 , 0 0 0  TPY 
- expanded underg round mine 1 0 0 , 0 0 0  TPY 
- s team coa l  preparation plant 2 S 0 , 0 0 0  TPY 

1985 

15 

2 0  

35 

3 . 75 

2 . 00 

5 . 7 5  

39 . 75 

SOURCE : Pro j ections for 1 9 7 8- 1 9 8 2  from FEA . Growth assumed to rema i n  
con s tant from 1 9 8 2 - 1 9 8 S .  
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TABLE IV-16  

PROJECTED LOW SULFUR COAL PRODUCTION 

DUE TO PROGRAM IN 1 9 8 0  AND 1 9 8 5  

Cumul ative Cumul ative Annual Low-
Number o f  P roJ e c t s  S ul fur Coa1 6 P roduction 

( 1 0 ton s )  
1 9 8 0 1 9 8 5  1 9 8 0  1 9 8 5 

New Mines 2 5  9 5  6 . 2 5  2 3 . 7 5 

Reopen/Expans io n s  6 0  1 6 0  6 . 0 0 1 6 . 0 0 

Total Mine s 8 5  2 5 5  1 2 . 2 5 3 9 . 7 5  

Steam Coal P reparation 
P lants 

at New Mine s 8 3 1  2 . 0 8  7 . 8 8 

at Reopen/Expans ions 8 2 1  2 . 0 0 5 . 3 0 

Total 1 6  5 2  4 . 0 8 1 3 . 1 8 

SOURCE : P ro j ections for 1 9 7 8 -1 9 8 2  from FEA . Growth as sumed to 
rema in con stant from 1 9 8 2 - 1 9 8 5 . 
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to meet the 0 . 6  lb s / 1 0 6 Btu sul fur emi s s ion standard ( 0 . 7 % sul 

fur content by we ight a s s uming an average heating va lue of  

1 1 , 8 0 0  Btu/l b ) . 

3 � Proj ected Steam Co al Supply w ith the Program 

Bui ld ing from the basel ine coal production proj ections for 

1 9 8 5  (Table IV- 1 4 ) and the annua l low sulfur coal product ion 

supported by the program ( Table IV- 1 6 ) ,  the impact of the program 

on coal product ion by mi ne type , sulfur content , and production 

region wa s es timated . Tab le IV- 1 7  summar i zes  the proj ected 

impacts of the Coal Loan Guarantee Program on coal produc tion . 

Approximately 9 8 %  o f  the underground low sulfur coal produc tion 

s timulated by the program wi l l  be produced in Central Appalachia 

( BOM reg ions 7 and 8 )  accounting for an incremental increase in 

annual low sulfur coa l production in thi s  reg ion o f  3 8 . 9 5  mi l l ion 

ton s  in 1 9 8 5 . Only 2 %  of the low sulfur coal s timulated by the 

program wi l l  be produced in No rthern Appalachia .  

4 .  Impact on Coal Use 

The impact of the Coa l  Loan Guarantee Program on coal 

use is e s timated on a reg iona l bas i s . Fo r the purposes o f  

analys i s , a l l  coal from mines rece iving loan guarantees i s  

a s sumed to be consumed i n  the eastern U .  S .  b y  exi s ting o r  

new powerp lants to come i nto comp l i ance with a l l  app l icab le air  

po l lution requirements w i thout us ing scrubbers . As  exp lained 

in the Chapter I I  assumpt ions ,  the program wi l l  al low some 

exis ting uti l i ties to comply with s tr ingent S IP ' s  and thereby 

reduce S0 2 emi s s ions . Presumab ly , many older units could not 

j ustify FGD i nves tments and would either shut down or negotiate 

for more leni ent S IP ' s  or compl iance date extens ions . New units 

not yet operational might avo id s crubber i nves tments by 

purchas i ng program coa l . 
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TABLE IV- 1 7  

PROJECTED ANNUAL STEAM COAL P RODUCT I ON 
WITH THE PROGRAM IN 1 9 8 5  

BY SULFUR CONTENT AND MINE TYPE 

( 1 0 6 ton s ) 

Region 

Northern Appal achia 

< 0 . 6 7 Ibs/MMBtu 
Unde rground 
Sur face 

0 . 6 7 -1 . 6 8 Ibs/MMBtu 
Undergro und 
Surface 

> 1 . 68 Ibs/MMBtu 
Undergro und 
Surface 

Central Appal ach ia 

< 0 . 6 7 Ibs/MMBtu 
Underground 
Surface 

0 . 6 7 -1 . 6 8 Ibs/MMBtu 
Underground 
Surface 

>1 . 6 8 Ibs/MMBtu 
Underground 
Surface 

Re g ional Total 

<0 . 6 7 I bs/MMBtu 
Underground 
Surface 

0 . 6 7 - 1 . 6 8 Ibs/MMBtu 
Underground 
Surfac e  

>1 . 6 8  I bs/MMBtu 
Underground 

. Surface 

Grand Total * 

Underground 
Surface 

Produc tion 
1 7 4 . 7  

3 . 4  
1 . 9  
1 . 5  

7 7 . 6 
5 3 . 4  
2 4 . 2  

9 3 . 7  
5 4 . 9  
3 8 . 8  

2 5 2 . 7 

1 6 9 . 1  
1 0 1 . 7  

6 7 . 4 

7 0 . 4  
5 1 . 9  
1 8 . 5  

1 3 . 2  
1 1 . 2 

2 . 0  

4 2 7 . 4  

1 7 2 . 5 
1 0 3 . 6  

6 8 . 9  

14 8 . 0  
1 0 5 . 3  

4 2 . 7  

1 0 7 . 0  
6 6 . 1  
4 0 . 8 

4 2 7 . 4  

2 7 5 . 0  
1 5 2 . 4  

* May not total due to independent rounding . 

SOURCE : See Tab le IV-14 . 
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E .  Effect o f  the Coal Loan Guarantee Program i n  the We st 

1 .  Background 

App l ic ation s  for the Coal Loan Guarantee Program w i l l  

probab ly b e  rece ived from we ste rn coal producers and some 

guarantees may be i s sued . However , the aggregate environ

mental impacts  o f  mining act ivity in the We st  occurri ng as 

a re sult o f  the program are not expected to be s igni fi cant 

enough to require treatment in the form of a programmatic 
J environmental impact statement . Environmental impacts w i l l  

�)e cons idered on a s i te- spec i f i c  bas i s . 

The re are three reasons for addre s s ing environmental 

concerns on only a s ite- spec i f i c  bas i s  in the We st . F i rst , 

the number of loan guarantee s i s sued to we stern producers w i l l  

b e  smal l because the number o f  e l igible producers i s  sma l l . 

Second , they w i l l  be widely d i s tributed because the min ing 

ac tivit i e s  of el igible producers  cover a large area and thus 

the impacts of mul t iple producers should not produce s igni f i 

c ant cumulative e f fects . Thi rd , the envi ronmental problems 

associated with underground western coal product ion are 

d i fferent and general ly l e s s  severe than tho se found in 

Appalachia where the bulk of the loan guarantee s are expected 

to be i s sued . 

2 .  Number of El igible App l icants 

A review of the 1 9 7 7  Keystone Coal Manual and the mo st 

current Bureau of Mine s pub l i cat ion on Coal and Lignite 

Production were used to dete rmine the potential number o f  

we stern applicants . 
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BOM data indicate that 4 5  o f  the 2 , 2 9 2  underground 

c oal mine s in the nat ion are located in wes tern s tates . These  

mine s account for  le s s  than four percent o f  total U . S .  under

ground production . As shown below ,  they are located i n  five 

state s ,  Colorado , Wyoming , Utah , New Mex ico , and Washington . 

WESTERN UNDERGROUND COAL PRODUCTION 

Total For E l i gible Underground 
Underground Produce r s  o f  le s s  than IMTPY 

# o f  Production # o f  # o f  
State Mines ( 0 0 0  TPY ) Producers  Mines Production 

Colorado 1 8  3 , 4 4 6  4 4 1 , 0 0 1  

Wyoming 5 4 3 6  0 0 0 

Utah 2 0  6 , 9 6 1  4 6 1 , 9 5 8  

New Mex i co 1 5 0 0  0 0 0 

Washington 1 1 3  0 0 0 

TOTAL 4 5 1 1 , 3 5 6  8 1 0  2 , 9 5 9  

To determine e l igibi l i ty for the program among underground 

operations , tho se producer s were e l iminated who produced more 

than IMTPY of coal , were subd ivi s ions of compan i e s  with gre ater 

than $ 5 0M pe r year in revenue , or produced only metal lurgical 

coal . Us ing the se criteri a , only e i ght producers  located in 

Colorado and Utah were found to be e l igible . Certai n ly new 

produce rs could enter the market , but thi s  provide s some bas i s  

for compar i son with e l igible producers e l sewhere i n  the country . 

A s im� l i ar analy s i s  for the East identi fied 3 3 8  e l i g ib l e  pro

ducers in Pennsylvan i a , We st Virg in ia , Kentucky , Vi rginia and 

Tenne s see . 

Assuming that the We st  with 2 . 3  percent o f  the number o f  

e l i gible produce r s  opens 2 . 3  pe rcent o f  the new mine s , then b y  

1 9 8 5 , o n l y  seven new mine s and three t o  four e xpan s ions 
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could have occurred in the We st . Even doubl ing the se figures 

doe s not obviate the need for a programmatic a s s e s sment . 

These numbers are sma l l  because mos t  o f  the we stern coal i s  

surface mined and mined by large produce rs . Much o f  the 

underground coal is a l s o  owned by large producers and mined for 

metal lurgical use . 

3 .  Location o f  E l igible Applicants 

The e l igible producers are split  equa l ly between utah and 

Colorado ( see map ) . In Colorado , the producers are wide ly 

d i sper s ed in four d i f ferent locations . In Utah they are more 

concentrated in the area around Price but appear to be spread 

out over an area o f  approximately 5 0  sq . mi les . Howeve r , 

cons ider ing that the few new mines resulting from the program 

wi l l  be spread out among the many operations o f  existing 

l arger producers , the incremental impact of the program i s  

que s tionab le . 

4 .  Environmental Impacts 

The environmental impacts  from the underground mining o f  

coal in the wes tern Uni ted States are s i gn i f ic antly l e s s  than 

the impacts from underground coal mining in the easte rn s tate s .  

Mos t  coal r�ined in the we stern s tate s l ie s  in thick seams 

c lose  to the sur face and i s  mined us ing s ur face or " strip "  

techn i que s . Nonethe l e s s , a sma l l  number o f  underground coal 

mine s are found primari ly in Colorado and Utah . 

Prob lems with acid mine drainage , which are widespread 

in eastern underground mines , are i n s i gn i f icant in we stern 

location s .  Many o f  the we ste rn mines are dry because the 

water tab le l ie s  below the coal s eam . Wes te rn coa l s  are 

genera l ly low in sulfur ( le s s  than 1 . 2  percent ) particularly 



IV- 3 3  

the acid produc ing pyritic  sul fur . Al so , the surround ing rocks  

and soi l s  tend to  be  alkal ine , so that in the c a s e s  where there 

i s  a leachate , it i s  un l ikely to be acidi c . I t  i s  a l so l e s s  

l ikely that thi s le achate wi l l  contaminate any surface water s  

s ince the hydraul i c  gradient i s  gene ral ly le s s  steep in 

we stern coal f ie ld s . 

Coa l c leaning i s  another are a where we stern undergro und 

coal mine s produce l e s s  envi ronmental impact than eastern mine s . 

Western coal generally occurs in thick seams with l i ttle parting , 

so that on- s i te coa l clean ing i s  rare ly nece s sary . Cleaning 

is nece s sary at many eastern mines because o f  frequent partings 

and impur ities  in the coal and a l so because o f  the unavo idable 

increase in wa ste rock which occurs when mining thinner seams . 

Le s s  coal c leaning means a corre sponding reduc tion in re fuse and 

gob to be disposed of , and as a result , l e s s  land use impac ts . 

In addition , there i s  more acce s s ible flat terrain in mos t  

we stern locat ions  which makes  it  easier t o  cons truct surface 

fac i l it i e s  and to find a suitable and envi ronmenta lly s a fe 

d i s po sal s i te . 

Subs idence i s  one environmental problem wh ich can be more 

serious in we stern locations . As mentioned previous ly , the 

coal seams tend to run th icker and c l o ser to the sur face than 

back Ea st , lending themse lve s to good conditions for s pontaneous 

combust ion , which weakens the rock above . There i s , o f  course , 

tremendous variab i l ity in the se conditions and a detai led study 

of the s i te- spec i f i c  geo logic conditions i s  crucial  at each 

s i te . 
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CHAPTER V 

PROBABLE ENVI RONMENTAL ItvlPACTS 

OF THE PROPOSED ACTION 

A .  I n troduc t i on 

Th i s  c hapter d i s c u s s e s  the environmenta l impac t s  a s socia

ted with the Coal Loan Guarantee program . Potent i a l  impact s 

a re pres ented from both the qua l i tative and quan t i tative pe r

spec t ive . 

The env ironmental impac t  analys i s  o f  the Coal Loan Guaran

tee program is  based upon the d irect impac ts of the program on 

coal produc t i on and use d i scus sed in Chapter IV . F igure V- l 

and Tab le V- l summar i ze the regions for which envi ronmental 

impacts are e s t ima ted in thi s ana lys i s  for both coal produ c t ion 

and coal use . For purpo s e s  of analy s i s , the reg ions sub j ect 

to impa cts o f  the program for coal product ion (mining , prepa 

rat ion and tran sportat ion ) are Northern and C entral Appa l achia , 

s ince the program i s  expec ted to have the grea t e s t  impact on 

produc t i on i n  the se two reg ions . Impac t s  o f  the program resul t

i ng from coal u s e  are expe cted to be grea t e s t  in the Ea s t ; 

there fore , the environmental impact ana l y s i s  o f  coa l use i s  

l imited t o  t h e  eas tern States rec e iving mo st ( 9 7 % in 1 9 7 5 )
1 /  

o f  the coal shipped from Northern and C entral Appa lachia . 

B .  Coa l Produc tion 

1 .  I n trod u c t ion 

As di scussed in Chapter IV , the ma j or i ty ( 98% ) of the 

t onnage of unde rground low s u l fur coal s t imulated by the 

1/ Bureau o f  Mine s , " B i t uminous Coa l  and L ign i t e  D i s t r i bu
t ion -- Ca lenda r Year 1 9 7 5 , "  Apr i l  1 2 , 1 9 7 6 . 

V- l 



F I GURE V - I  

REGIONS FOR WH I CH ENVI RONMENTAL IMPACTS ARE DETERMINED 
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TABLE V-l 

COAL PRODUCTION AND USAGE BY REG I ON 

Reg i on 

No rthe rn 
Appa l achia 

Ce ntral 
Appalachia 

Middle 
Atl ant ic 

South 
At lant ic 

Ea st  South 
Central 

East North 
Central 

BOM 
Di strict 

1 

State 

ea stern Pennsylvania 
Mary land 

2 western Pennsy lvania 

3 & 6  northern We s t  Virginia 

4 Ohio 

7 

8 

s outhern We s t  Virginia 
Virginia 

southern We st Virginia 
Virginia 
eastern Kentucky 
no rtheastern Tennes see 

New York 
New Jersey 
Pennsylvan ia 

De laware 
Maryland 
We st Virginia 
North Carol ina 
South Caro l ina 
Georgi a 
F lorida 

Al abama 
Kentucky 
Tennessee 
Mi s s i s s ippi 

I l l inois 
Indiana 
Mi chigan 
Oh io 
Wi scon s in 
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program w i l l  be produced in Centra l Appalachia . The total 

steam coal production affected by the Coal Loan Guarantee Pro

gram is l e s s  than 7 %  of the total pro j ected 1 9 8 5  coal produc

t ion in Northern and Central Appalachia and approx imate ly 3 %  

o f  the tota l pro j ec ted national coal produc tion i n  1 9 8 5 . Tab le 

V- 2 summari z e s  the potential coal produc tion impacts as soc iated 

with the Coal Loan Gua rantee Program in 1 9 8 5 .  

The mining and preparation o f  coal w i l l  have an impact on 

the environment d irectly related to the volume of low sul fur 

c oa l  produced from mine s f inanced by the Coal Loan Guarantee 

Program . The environmental impacts of the program w i l l  be 

fe lt  pr ima r i ly in Northern and Centra l Appa lachia . The nature 

of thes e  impacts depends upon the coa l mining method , the sul

fur c ontent of the c oa l , where the coa l is  mined , the land 

rec lamation standa rds , and the water qua l ity and air qua l ity 

regulations which w i l l  be in e f fect and en forced . 

The Coal Loan Guarantee Program w i l l  directly increa se 

low sulfur c oa l produc tion which w i l l  reduce the quantity o f  

ac id drainage produced and its  a s so ciated impacts on water 

qua l ity .  The quant ity and quality of ac id drainage produced 

i s  a ma j or function o f  the pyrite ( FeS 2 ) content of the c oa l . 

F ine-gra ined , " framboidal " pyr ite found in high sul fur c oa l s  

h a s  been shown t o  be partic ularly suscept ibl e  t o  high rate s 

o f  acid produc tion . ll The p rogram w i l l  encourage underground 

min ing which w i l l  increase  the number of underground coal 

mine r s  employed . Because o f  the dangerous nature o f  under

ground mining , an i ncrease in fata l i t ie s  and inj urie s is expec

ted a s  a result of the Coal Loan Guarantee Program . 

II Carruc c io , F . T . , and Ferm , J . C . , " Paleoenvironment-
Pred ictor o f  Acid Mine Drainage Prob l ems , "  F i fth S ympo s ium 
on Coa l Mine Drainage Re search , Coal and the Environment 
Techn ic a l  Con ference , Louisvi l le , Kentuc ky , October 2 2 -
2 4 , 1 9 7 4 . 
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TABLE V-2 

POTENTIAL COAL PRODUCTION IMPACT OF THE 

COAL LOAN GUARANTEE PROGRAM IN 1 9 85  

Annual Coal P roduc tion ( 1 0 6 tons ) 

Northe rn Appalach i a  

� 0 . 6 7  I b s  S/MMBtu 

Surface 

Unde rground 

+ 0 . 8  
o 

+ 0 . 8  

Central Appalachi a  

+ 3 9 . 0 
o 

+3 9 . 0  

1/  May not add to total s  due to i ndependent rounding . 

SOURCE : Table IV- 1 6 . 

To tal
l/ 

+ 3 9 . 8  

o 
+3 9 . 8  



V- 6 

This section pre sents a br ief description o f  the ma j or 

coal mining and steam coal preparat ion methods and the ma j or 

environmental i s s ue s  a s s oc iated with them . The impacts of the 

C oa l  Loan Guarantee Program are di scus sed general ly , fol l owed 

by a d i sc u s s ion o f  the pol lutants ( re s idua l s )  produced at a 

typical  mine and preparation plant in Northe rn and Central 

Appa lachia . Quantified unit re s idua l s  a l so are pre sented in  

thi s d i scus s ion ( subsec tion 4 ) . The se residua l s  are di scus sed 

with respect to their impac ts  on air , water , and land use . 

The impacts o f  transport ing program coal are di scus sed gener

ic al ly .  Spec i f ic ana ly s i s  has been deferred to s i te- speci fic  

a s s e s sments . 

2 .  Envi ronmental I s sue s  

a .  Surface Mining 

The ma j or environmental i s sue s a s soc iated with sur face 

c oa l  mining inc lude preemptive use of land and water pol lution 

re sulting from eros ion and sedimentation and leaching of chemi

c al pollutants . In pa rticularly dry areas or during a drought , 

part iculate emi s s ion s , pr imar i ly in  the form o f  fugit ive dust 

from b l a sting and mining and heavy vehic l e  trave l on dirt road s , 

may cause air qua lity probl ems local ly ; howeve r ,  this  i s  usu

a lly not a problem in the humid Appalchian region . 

Eros ion o f  unvegetated spo i l  p i l e s  by sur face r unof f  and 

leaching of freshly expo sed minera l s  - particularly pyr ite , an 

iron d i su l f ide - result in water pol lution by s ediments ,  acid , 

and metal c ompounds .  Erosio n  and sedimentation are more severe 

in areas such as C entral Appalachia where s ur face mining occurs 

on s teep s lope s . I f  uncontrol led , sediment c an c log s tream 

c hanne l s ,  c ause  f looding , and have severe impacts on aquatic 

ecosy stems and down stream water use s . Chemical  pol lution by 
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a c id and metal compounds  i s  dependent upon the chemical  compo

s i t io n  of the c oal seam and overburden and is much more pre

dominant in Northern Appa lachia , which ha s more pyrite a s soci

ated with its  coal seams than doe s C entral Appa l achia . The 

quant ity of po l l utants produced by various sur face mine s , 

there fore , i s  a func tion o f  topography , mi ning method , and 

geoc hemistry . Due to the geometry of  an area mine , mos t  o f  

the surface runo f f  i s  contained within the mine s i te , thereby 

reduc ing the impacts of sur face runo f f  on surround ing area s , 

but increas ing the potentia l for groundwater contamination . 

During active mining , vegetation and overburden a re 

removed from above the coal seam and are depo s i ted e l sewhere 

as " spo i l , "  a mixture of soil  and rock . The mine s i te canno t 

be used for othe r purpo s e s  during ac t ive mining and , i f  proper 

rec lama tion i s  not carried out a fter min ing cease s , the l and 

may not be suitab le for use for many years or decade s . 

b .  Underground Mining 

The maj o r  environmenta l i s sues a s s oc iated with unde rground 

min ing are water pol lution by acid mine drainage , land sub s idence , 

and occupational health . Ai r po l lution i s  not a problem ,  for 

fugi tive dust generated by mining ac t ivities i s  c on fi ned wi thin 

the mine . Occupat io nal  hea lth and s afety s tandards require that 

fugitive dust leve l s  with i n  the mine be c ontrol l ed to leve l s  be

low tho se which a re harmful to the miner s '  heal th . 

Ac id mine dra inage f rom unde rground mi ne s  i s  the ma j or water 

po l l ut ion problem in Nor thern Appalachia ; approximate l y  8 8  pe r

cent of acid drainage in thi s  region i s  from underground mines . 1/ 

1 / u . s . Environmenta l Protection Agency , "Mine Drainage Report 
to Con feree s , "  Enfo rcement Conference : Monongahe l a  River 
and its Tr ibutar ies , 1 9 7 1 . 
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As in the case� o f  surface mining , the seve rity o f  a c id mine 

dra inage is highly dependent upon the pyr ite content of the 

coal seam and a s sociated strata and is much more preva lent in 

Northern Appalachia than Central Appalachia . Uncontro l led 

ac id dra inage can have severe e f fects on aquatic eco systems 

due to h igh concentrations of mineral ac idity and metal com

pounds . 

Me thods for contro l l ing acid dra inage from underground 

mines inc lude c hemical treatment o f  ac id di scharge s and s ea l i ng 

o f  mine entranc es to permit permanent floodi ng o f  the mine , 

thereby preventing acid format ion . Neutra l i z a tion o f  ac id ity 

w ith c onc urrent reduc t ion o f  other po l l utants to s a fe concen

trations is u sua l l y  achieved with conventional l ime neutra l i

z a t ion , fol lowed by aerat ion to oxid i z e  the iron and sed imen

tation to settle out insoluble  iron , mangane se , aluminum , z inc , 

and nicke l hydroxide s ,  and other suspended sol ids . Concentra

tions of fluoride , stront ium , ammonia , and sul fate , al though 

occas iona lly above accepted standards , are not no rma lly high 

enough to have deleterious e f fec t s . I n  addi tion , the c o s t  of  

technology for reduc tion o f  the se constituents in the concen

trations observed is not cons idered economic ally fea s ib l e . l / 

Underground min ing can a l so di srupt groundwater aqui fer s 

and cause groundwater contami nation ; however ,  the extent of  

thi s  prob lem is  no t known . 

Underground mining , by removing the support for the over

lying strata , produc e s  c ave - i n s  and subsidenc e at the sur face . 

Thi s  can have l i ttle or no e f fect but at the other extreme 

1 / U . S .  Environmental Protection Agency , " Deve lopment Docu
ment for I nterim F i nal E f f l uent L imitations Guide l ines 
and New Source Per formance S tandard s for the Coal Mining 
Po int Source Category , "  EPA 4 4 0 /1 - 7 6 /0 5 7 -a ,  May , 1 9 7 6 ,  
p .  1 .  
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it can d i s rupt water course s ,  c ause the c o l l apse o f  bui ldings , 

and prevent use o f  the l and for agr iculture , etc . l/ Al though 

most min ing operations leave behi nd p i l l ars of unmined coal to 

support the roo f ,  this is rarely a permanent solution to the 

subs idence probl em ,  because c oal is a poor struc tura l material 

and grows weake r upon long exposure to air . Roughly 0 . 1  acre 

is sub j e c t  to subs idence for every 5 0 0  tons o f  coal mined . 2 /  

Underground c oa l  mining i s  a very labor inten s i ve as we l l  

as an extremely ha z ardous occupation . Fatality and i n j ury 

rates are more than four time s those for surface min ing , and 

on a mi l l ion-man-hour s-worked ba s is , more than three time s 

that for average industry . 

c .  Steam Coal Prepa ration 

The ma j or environmental i s sues associated with stearn coaJ 

preparation plants inc lude particulate emis s i ons , wate r po llu

tion and solid waste di sposal . 

Particulate s , pr imar i ly c oal f ine s , are produced during 

coal handl ing , breaking and s i z ing , and therma l and air drying . 

Baghouses and cyc lone dust col lectors are c ommonly used to 

c ontrol part icul ate emiss ions to within acceptab l e  l imits . 

Burning re fuse piles  may a lso contribute to air  pol lution . 

I t  i s  now requi red by law to compact ,  cover , grade , and revege

tate re fuse piles  to prevent spontaneous combustion as we l l  as 

water pol lution . 

1/ Perry , H . , Envi ronmenta l  Aspects of Coal Mining , 1 3 6 th 
Annual Mee ting , AAAS , Boston , Massachuse tts , 1 9 6 9 . 

2 /  This f igure i s  based o n  an ave rage coal seam thickne ss o f  
5 feet , produc ing about 8 0 0 0  ton s o f  c o a l  p e r  acre . De l son , 
J . K .  and Franke l , R . J . , Re s idual s  Management in the Coal -
Energy I ndustry.  Re sources for the Future , Washington , DC , 
1 9 7 2 , p .  I I - 2 a .  C ited i n  CEQ " Ene rgy and the Envi ronment : 
E lectric Power , "  Augu st , 1 9 7 3 , p .  4 2 , Table A-2 , F . N .  3 .  
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S ince steam coal preparation ut i l i ze s  wet wa shing , degra
da tion of proc e s s  water w i l l  undoubtedly occur . Suspended 
s o l id s  are the greate s t  po l lutant , and inc lus ion of a f ine 
coal c le aning c ircuit inten s i f i e s  thi s  prob l em .  C lo sed water 
c ircuits wi th e i ther thickener s or set t l ing pond s to remove 
f ines w i l l  ame l iorate mos t  o f  the water po l lution prob l ems . l/ 

Runo f f  from c oa l  storage and re fuse p i l e s  i s  another 
source of water p o l l ut ion and is s im i l ar to s ur face mine run
o f f . To remove suspended so l id s , runo f f  c an be d iverted to a 
s ettl ing pond . I f  dra inage i s  acidic or high in i ron or other 
metal concentrations , it may be treated at an a c id mine drain
a ge treatment f ac i l ity . 

Land i s  required for sto rage o f  raw coal , r e fu s e  p i l e s , 
water treatment fac i l i tie s and shipping and load ing fac i l itie s . 
D i spo s a l  o f  the coal refuse and s ludge from water treatment 
fac i l i ti e s  c an be a prob lem in mountainous regions where leve l 
l and i s  scarce . 

d .  Coal Transportation 

Except for loca l  d e l i ver i e s , which are made pr imar i ly by 
truc k ,  mo st coal  in the Appa l ac h i an reg ion i s  del ivered to 
power p lants by railroad and/or barge . The environmental 
imp ac t s  o f  truck hau l ing include damage to pub l i c  road s 
through exc e s s  we ight , the c reation o f  dust and mud from d i rt 
road s , as  wel l a s  no i s e  and a i r  po l lution from exhaust . The 
ma j or environmental i s s ue s  as soc i ated w ith coal transportat ion 
a re air pol l ut i on resul t ing from windage l o s s  o f  coal fi ne s 
during transport , and preemptive land u s e  by transporta tion 
l ine s . 

1 / u . S .  E nvironmental P ro tection Agency , " Deve lopment Docu
me nt . . .  " op . c it . , pp . 3 8 - 4 1 .  
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3 .  E f fects o f  the Coal Loan Guarantee Progr am 

The degree o f  l a s t ing env ironmental impact that i s  caused 
by coal  produc t ion under the Coa l Loan Guarantee Program i s  a 
func t ion o f  geo l og i c  and c l imato log i c a l  var iables  and the 
mi n i ng method emp loyed , as we l l  as the rec l ama tion and control 
standards appl icab l e  and enforced . I n  order to eva l uate the 
environmental impacts o f  the Coal Loan Guarantee Program , it 
is neces sary to compare the envi ronmenta l res idua l s  produc ed 
by mining and preparation w ith and wi thout the program . For 
the purposes  of c ompa ri son , annual env i ronme ntal re s idua l s  are 
presented i n  s Ub sec tion B-4 for un i t  mines and a prepa ration 
plant in both Northe rn and Central Appalac h i a . 

The underground mining and coal preparat ion techno log i e s  
used wi l l  not be a f fected by the Coal Loan Guarantee Program . 
A s  stated above , the min ing me thod i s  determined by topography , 
seam th ickne s s  and the depth o f  overburden . A l l  program unde r
ground coal i s  a s s umed to be mined by the room-and-p i l l a r  
me thod . The proport ion o f  area vs . contour sur face m i n e s  i s  
based upon c urrent produc tion : 5 0  percent contour and 5 0  
percent a rea mines i n  Northern Appa lachia and 1 0 0  percent 
conto ur mine s in Central Appa l achia . Al l mines are a s s umed to 
have the same annua l produc tion , 2 5 0 , 0 0 0  tons per year . The 
average hea ting value of the coal is a s s umed to be 1 1 , 8 0 0 
Btu/l b , the average for steam coa l shipped from the Appa la
chian Reg ion to ut i l i t ies in 1 9 7 5 . 1/ Emi s s ions are quant i f ied 
a s s uming the minimum l ega l l evel of control . 

1 / Federal Powe r Comm i s s ion , "Annual S ummary o f  C o st and 
Qua l ity of S team E lectric P l ant F uel s , 1 9 7 5 " , S t a f f  
Report by the Bureau o f  Power , May , 1 9 7 6 . 
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S urface mine rec l ama tion inc l ude s the fol lowing : segre
ga tion and bur ial  o f  toxic mater ia l s , back f i l l ing ( to a terrace 
c on f iguration for contour mines and to the approx imate original 
contour for area mines ) ,  grading , and proper revegeta tion . 
Underground mines are a s sumed to have a mine dra i nage treat
ment fac i l i ty to meet EPA ' s e x i s ting New Source P erformance 
S tanda rds ( N S P S ) for coal mine e f f luent , whi l e  rec l ama tion i s  
a s s umed to b e  adequate for surface mines t o  comp l y  with e x i s t
ing N S P S . Surface min ing equ ipment i s  a s sumed to be pr ima r i l y  
d i e s e l  powered , a n d  underground mine s a r e  a s s umed to emp loy 
pr ima r i l y  e l ec tr i c a l l y  powered equ ipment . Al though standards 
currently control ac id mine dra inage from operating mine s , 
once operations have cea sed , ac id mine drainage may become a 
s e r ious water qua l ity prob l em , particularly in Northern Appa
l achia . E PA has recogni z ed this problem and is cons idering 
i s s uing guide l ine s to addre s s  ac id mine drainage at abandoned 
underground mine s . 

As d i scus s ed in Chapter IV , the Coal Loan Guarantee Pro
gram is a s sumed to increa s e  the number o f  coa l prepara tion 
p lants in operation by 1 9 8 5  by 5 2  plants , each w ith an annua l 
c apacity o f  2 5 0 , 0 0 0  ton s . Withou t the program , i t  i s  as sumed 
tha t these p lants wou l d  no t e x i s t  and that exi s ting sul fur 
emi s s ion standards would be met by the use o f  sc rubbers on 
coal - f i red powerplants . There fore , the program w i l l  not 
a ffec t the s team coa l preparation techno logy u sed ; i t  wi l l  
only a f fec t the number o f  plants and quantity o f  coal c leaned . 

I t  i s  a s sumed that coal preparation pl ants wi l l  meet e x i s t 
ing N S P S  for particulate and water e f f l uen t s .  Particulate s  are 
contro l l ed by u s ing baghouse f i l ters wh ich have a control 
e f f ic iency of 9 9 + percent . Re fuse p i l e �  are compac ted and 
rec la imed to prevent combus tion . Exi s ting NSPS e f f l uent guide
l ines c a l l  for no d i scharge of po l lutants from coal preparation 
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p l ant s . T h i s  can be achieved b y  u s ing a c lo s ed wa ter c i rcu i t  
in conj unc ti on with in-proce s s  contro l s  and end-o f-proc e s s  
trea tment . � o  contro l runo ff from c o a l  sto rage , re fuse s torage , 
and the prepara t ion p l ant anc i l l ary area , a s e t t l ing pond i s  
used t o  sett le out su spended so l id s , and a water treatment 
fac i l i ty ( l ime neutra l i z ation ) i s  used to neutra l i z e  a c i d i ty 
and reduc e iron and mangane se to acceptab le leve l s . 

Under uncontrol led , wor s t  case cond i t ions a t  c oa l  prepara
t ion p l ants , par t ic ulates would not be contro l led , the refuse 
pile would be burn ing , and proce ss water or anc i l l ary area 
runo f f  would not be treated . It i s  extreme ly un l ike ly that 
the se wor s t  case cond i tions would occur , but if an acc ident 
occurred and any o f  the se sourc es were uncontro l led , the envi
ronmental impacts  l i ke l y  would be severe . 

Coal mines and preparat ion p l ants are a s s umed to comp l y  
with the app l icable po l l ut ion control requirements both with 
and w ithout the Coa l Loan Gua rantee Program . The e f fec t o f  
the loan guarantee program o n  the l eve l o f  po l l utants pro
duced by coal produc tion depend s not on the d i f ference s ln 
the techno logies used with and without the program , but rather 
on where the co al w i l l be produced . As d i sc u s sed earl ier , the 
program w i l l  r e su l t  in a net increase in underground low s u l 
f ur coal  prod uc t ion in Central Appalachia . 

By promo t ing more unde rground low sul fur coal produc t ion 
at the expense of s urface and unde rgro und high s u l fur produc -
t ion , a net decrease in air and water re s idua l s  i s  expected / 
in the form o f  reduced l eve l s  of fugit ive dust and sed iment 
r uno ff from s ur face mine s and reduced ac id mine dra inage from 
both underground and surface high sul fur coal  mine s . The 
shi ft from s urface to underground mine s wi l l  a l so a f fect l and 
use patte rns by incre as ing the area potent i a l ly a f fec ted by 
s ub s idence from unde rground mining and by decreas ing the s ur-
face area d i sturbed by sur face mine s . 
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Because the Coal Loan Guarantee P rogram i s  expected to 
a l ter total coal produc tion by approx imate ly s even percent , 
some impac t on tran sportation may o ccur . Depend ing upon the 
l o ca tion of new or expanded mines and the c apac ity of nearby 
s h i pp ing fac i l i ti e s  in Cen t r a l  Appa l ach i a , some expan s i on o f  
load ing and sh ipp ing fac i l i t i e s  may b e  nece s s ary . I t  i s  expec t
ed that a greater vo lume of coal wi l l  be produced In and s hipped 
from Central Appa lachia as a result of the program . Coa l 
transpor tation patterns may be a l tered , and exi s t ing transporta
t ion fac i l i ti e s  may have to be expanded as a result o f  the 
program . There fore , the program may affect emp loyment or equip
ment demands i n  the transportation sector . The s e  potent i a l  
impac t s  w i l l  b e  examined i n  later s i te - spe c i f i c  ana lyse s . 

4 .  Re s idua l s  Produced 

Th i s  sect ion d i s c u s s e s  the res idua l s  produced by coal 
mining , preparation , and transportat ion and pre sents quant i f i ed 
emi s s ions under contr o l l ed condi tions , us ing un i t- s i z ed 
( 2 5 0 , 0 0 0  tons per yea r )  surface and underground mine s and a 
steam coal preparation p l ant a s  examp l e s . A l l  mines and prep
aration p lants a f fected by the Coal Loan Guarantee Program 
are a s s umed to comp l y  with legal min imum control standards , 
exi s t ing EPA New Source Performance S tandard s , and S tate rec l a
mation l aws . The impac t s  of coal transportat ion a l so are 
d i scus sed gene ra l ly . The res idua l s  produced dur i ng coal trans
porta tion cannot be quanti f ied unt i l  l ater , s i te- spec i f i c  
environmental ana lys e s , because unc erta in t i e s  conc erning the 
origin and de s t ination of coa l  shipments prec l ude the pos s i 
b i l i ty o f  mean ingful ana lys i s  at thi s  time . The i s s ues d i s 
c u s s ed be low addre s s  poten t i a l  problems occurr ing during coal 
produc tion if emi s s ions are not contro l l ed . 
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A i r  emi s s ions from mining activi t i e s  c an be d ivided into 

two categor ies : partic ulate s  and gaseous emi s s ion s . Dus t 

c reated during mining i s  the maj or s ource o f  particulate s , 

whi l e  burning coal and re fuse and the operation o f  diesel

powered equipment are the source s  o f  mos t  gaseous emi s s ions . 

Fug itive dust from sur face mining ac tivi ties  i s  the pri

mary source o f  particulate emi s s ions from mining ope ration s , 

particul ar ly in dry c l imate s where, high winds a re more c ommon . 

The two ma j o r  source s  o f  dust result from the actual mining 

and from hau l ing the c oa l  by truck on d i rt roads . I n  the 

West  where rainfall  is scarc e ,  wind erosion and dust from 

spo i l  p i le s  are a problem ;  however ,  the Appa lachian region 

has a humid c l imate and abundant ra infa l l  ( over 4 0  inches 

annual ly ) , s o  fugitive dust emi s s ions are u sual ly not s igni

f ic ant and are l imited to the immediate vicinity o f  the mine 

and coal haul roads . 

Particulate emi s s ions from underground mining a re not a 

problem,  for fugi tive dus t generated duri ng mining i s  r etained 

wi thin the mine . Howeve r , dust leve l s  within the mine c an be  

ha z a rdous to  miner s ' health . 

Fug itive dust from coal preparation , handl ing , and local 

transportation c an be a problem, but i s  u sua l ly con fined to a 

sma l l  area . ll  I f  not proper ly c ontro l l ed , however ,  thes e  

emi s s ions may b e  a n  occupational health prob l em . Particulate 

emi s s ions from the preparation p lant cons i s t  prima r i ly o f  coal 

dust from hand l ing and air drying . 

I I  Unive r s ity o f  Oklahoma , op . c i t . 
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Another source of a ir pol l ution i s  exhaust from machinery 

used to mine , proce s s , and hau l the coa l . Die se l  equipment 

used at the mine and automobi l e s  used by the workers contr ibute 

CO , HC , and NO emi s s ions . x S ince e l ectrical ly powered equip-

ment i s  gene rally u sed in underground mines , emi s s ions from 

equipment are neg l igible . 

The prima ry adverse  impacts o f  underground mining on air 

qua l ity are burning re fuse p il e s  and mine fires  ( under worst 

c a s e , uncontrol l ed cond itions onl y ) . Coal in refuse p i l e s at 

mines and preparation p lant s  may be sub j ec t  to spontaneous 

c ombustion . Atmospheric pol lution is the mos t  distinctive 

c haracter i stic of a burning refuse p i l e ; gases ,  such as car

bon monoxide , hydrogen sulfide , and ammon ia may be produced 

in quanti ti e s  that have the potential to cause inj ury or  death . 

In  1 9 6 9 , there were 2 5 0  waste p i l e  fire s  and 1 3 1  abandoned 
1/ coal mine f i re s  burning in the u . S . 

Thermal drying o f  wet washed coal i s  another s ource o f  NO x 
and 502 emi s s ion s . However , a s  o f  1 9 7 4 l e s s  than 1 4  percent o f  

mechanical ly c leaned coal in fue U . S .  was therma l ly dried , 2 /  

and the l arge ma j or i ty o f  therma l ly dried coal i s  meta l lurgical 

coal . 3/ Most s te arn coal is  mechanically dr i ed using vibrating 

s creens , and therma l  dryers are used for fine c lean coal only 

when nec e ssary . 4 /  There fore , stearn coal preparation plants are 

a s sumed to u s e  only mec hanical dryers ( vibrating s c reens and 

centri fuge s )  . 

1/ " Environmental E f fects of Underground Mining and Mineral 
Proce s s ing , "  Open F i le Report , U . S .  Department of the Interior , 
Wa shington , D . C . ,  1 9 6 9 , p .  1 6 . 

2/  U . S .  Department of  the Interior , Bureau of  Mine s , " Coal-
B i tuminous  and Lign ite in 1 9 7 4 , "  January 2 4 , 1 9 7 6 , p .  4 9 , 
Table 3 6 . 

3/ Charles  Vannoy , mining engineer , Divis ion o f  Coal , U . S . 
Bureau o f  Mine s , Washington , D . C . Personal communication . 

4 /  U . S  Environmenta l Protection Agency , " Deve lopment Docu
ment • . .  , "  op . c it . , p .  4 1 . 
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Tab le V- 3 summar i z e s  pro j ected contro l led ( legal minimum 

control ) a ir emis s ions a s soc iated with typica l surface and 

underground mine s produc ing 2 5 0 , 0 0 0  tons per year and a prepa

ration plant with a capacity of 2 5 0 , 0 0 0  tons pe r year . Air 

emi s s ions are greater from contour mines relative to area 

mine s , for more fue l i s  required for mining and rec lamation on 

s teep s lopes re lative to f lat or gentle s lope s . 

Emi s s ions from underground mine s ,  a s  mentioned above , are 

neg l ig ib l e  due to the increas ing use of e lectrically powe red 

e qu ipment and the retention of dust generated during mining 

w ithin the mine . 

For purpos e s  o f  analy s i s , a l l  preparation plants construc

ted under the Coal Loan Guarantee Program are a s s umed to c lean 

only the low sul fur underground coal s t imulated by the program . 

A l l  mines and preparation plants are a s sumed to comply with the 

exis ting minimum lega l Federal o r  State standard s , whi chever 

are more stringent . 

Air po l lutant s a s soc iated with transport'at ion o f  coal e ither 

by conventiona l or unit train or by barge re sult primari ly from 

coal dust blown from coal cars and barge s and from the exhaust 

.. / 

o f  train and tug engine s .  The maj or ity of parti culate emi s s ions 

are e st imated to come from wind l o s se s o f  coal dust  b lown from 

open coal car s and barge s . l/ E s t imate s of wind los se s  range from 

0 . 2  to 2 % . 2 /  A 2 %  wind los s  i s  estimated by Hittman for conven

t ional train s , compared to a 1 %  lo s s  for uni t  trains and barge s . 3/ 

The se e st imates assume that the coa l is  tran sported dry . I f  

tran sported wet , the se lo s s e s  can be reduced to neg l igible amounts . 

1/ Univers i ty of Oklahoma , OP e c it . , pp . 1 - 1 2 6 . 

2 /  Energy and Env ironmental Analy s i s , Inc . , "Trip Report : 
Ka i se r  Re source s ,  Ltd . Mining operations at Sparwood , British 
Co lumb ia , " May 8 ,  19 7 5 . 

3 /  H i t tman A s sociate s ,  Inc . , " Environmental Impacts E f fic iency 
and Cost of Energy S upply and End U se , " Vo l . 1 ,  November , 1 9 7 4 . 
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TABlE V-3 

ANNUAL AIR EMISSIONS FroM Q)AL MINlliG AND PREPARATIOif/ 

Air Pollutant (tons/year) 
Activity Particulates NO SO 

x x 

t-tinins -
Surface I 

Area 
Northern Appalachia 0 . 3 7 . 5 0 . 5  

Contour 
Northern Appalachia 0 . 4 11 . 8  0 . 9  

Central Appalachia 0 . 4 11 . 4  0 . 8 
Ulderground 

Room-and-Pillar 
Northern Appalachia 0 0 0 
Central Appalachia 0 0 0 

Steam Coal preparation2/ 0 0 0 

1/ Basis : Annual production from mines = 250 , 000 tons per year. 
Preparation plant capacity = 250 , 000 tons per year. 

He 

0 . 7  

1 . 2  
1 . 1  

0 
0 

0 

. i  

Q) 

4 . 6  

7 . 2 I I 
7 . 0 

I 0 I 
0 

0 

2/ Refuse pile is reclairred and baghouses used to control fugi ti ve dust emissions . 

SOUR:E : HittrrEn Associates , Inc . , "Envirol1IIEIltal Irrpacts Efficiency and Cost of 
Energy Supply and Use , "  Vol .  1 ,  Noverrber , 1974 . 
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Unit trains provide more e f f ic ient coal transportation and there
fore contribute fewer air pol lutants , e spec ial ly particulate s , 
than do conven tiona l trains . The d i s tance o f  transport wi l l  
a f fe c t  the quantity o f  pol lutants . Table V- 4 summa r i z e s  the 
average haul d i stanc e s  for coal in Northern and Centra l  Appalac hia . 

b .  Wa ter 

Bo th coal min in g  and coal c leaning are potential produce r s  
o f  mine drainage po l l ution whi ch c an degrade both surface and 
groundwater s upp l ie s . T here a re two types of p o llutants a s so
c iated with mine drainage : sediment and chemic a l  pol lut ants . 

S uspende d  s e diment i s  the ma j o r  wa te r p o l l utant i n  a reas with 
s teep te rrai n ,  s uch as  C e ntra l  App a lach ia , whe re contour min i n g  i s  
p racti ced . H i gh e ro s i on rates re s ul ti ng from h i gh precipi tation 
and runo f f , s teep s l ope s , and unvege tate d  s p o i l  p i l e s  and coal 
haul roads are respon s ib le for c arrying l arge amount s  of s u s 
p ended sedimen t  into rece iving surface waters . Suspended sed i 
ment concentrations i n  a sma l l  Appalach i an s tream draining surface
mined area s can be increased 1 0 0  time s over that of s treams d ra in
ing fore s ted area s . l / E xposed spoi l p i le s  a t  a rea mi ne s  and re fuse 
p i l e s  at underground mine s and coa l  preparat ion p lant s are al so 
sub j ec t  to ero s ion and pol lute surface runo f f  with sediment . 
Ero s ion and sedimentation at area mine s are usua l ly le s s  severe 
than at contour mine s  due to their more l eve l terrain and ge
ometry whi ch tend to retain mo s t  surface runo f f  within the mine 
s i te .  

Raw proce s s  water f rom coal preparation p l ants contains high 
concentrations o f  su spended s o l id s , primar i ly coal fine s . As 
d i s cu s sed earl ier , the se coal fines are removed by u s ing drag 
tanks and thickeners or settlin g  pond s , and z ero d i s c harge can 
be achieved by u s ing a c lo sed water c ircuit . 

1/ Curti s ,  W . R . , " Strip Min ing , Eros ion and Sedimentation , "  
Journal o f  American Socie ty o f  Engineers ,  1 4/ 3/4 3 4 - 6 , 1 9 7 1 . 
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TABLE V- 4 

AVERAGE COAL TRANSPORTAT ION D I S TANCES 

Origin Method Ave rage Haul Di s tance ( mi l e s ) 

Northern Appalachia Uni t  Train 3 2 0  

Conventional Train 3 2 0  

Barge 8 0 0  

Centra l Appalachia Uni t  Train 3 9 5  

Conventional Train 2 7 5  

Barge 30 0 

S OURCE : Unive r s i ty o f  Ok lahoma , " Energy Al ternative s : A Comparative 
Analysi s , "  May , 1 9 7 5 , Table 1 - 5 5 . 
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Chemi cal  pol l utant s degrade wate r qual ity o f  both s u r f ace 
and groundwater s upp l ie s . In regions such as Northe rn App a l ac h i a  
wher e  there i s  abundant py rite ( Fe S 2 ) i n  the c o a l  se am and/or 
overburden , acid mine drainage results when pyrite i s  o x i d i z e d  
in the presence o f  oxygen and wate r , forming sul furic a c id and 
iron compound s which c ause severe water pol lut ion prob lems . Even 
whe re ac id mine dra inage is not a prob l em in Central and Southern 
Appal ac h i a  and the Wes t ,  chemi c al po l lut ion of water s upp l ies  c an 
s t i l l  occur due to h i gh concentrations o f  d i s s o lved sol ids . l /2 / 

During mi nin g  l arge quan t i t i e s  o f  unwe athe red mate rial ( spo i l  and 
gob p i l e s ) a re e xposed to the atmo sphere and are we athered to pro
d uc e  a c id drainage and po s s ib ly tox i c  concentrations o f  other 
d i s so lved so l id s  and me tal l ic compo unds . 

Ac id mine drainage is  characte ri zed by low pH and h i gh con
centrations o f  mineral ac idity , s u l fate , c a l c ium ,  iron , and 
mangane se and l e s se r  amounts of o ther metal l ic compounds such as 
magne s ium , al umi num , nickel and z inc . I t  occur s  at both s ur face 
and unde rground mine s , but the l arge ma j or i ty of the a c id mine 
drainage in Appa lachia come s f rom unde rground mine s . 3/ Abandoned 
and inac tive unde rg ro und mine s in Northern Appalachia are the 
l a rge s t  contributors to stre am degradation , and ac count for B B  
percent o f  the acid drai nage i n  Northern Appalachi a . 4/ Due to 
the p revalence o f  hi gh s u l fur coa l  ( which has a high pyrite con
ten t )  in No rthe rn Appa lachia , acid mine dra inage i s  part i cu l a rly 
severe and wide spread . 

1 / Curti s ,  W . R . , " Chemic a l  Changes in S treamf low Fo l low ing Sur
f ace Mining in Eas te rn Ken tucky " ,  P roceedings of the 4 th 
Sympo s ium , Coal Mine Dra inage Re s earch , Me l lon I n s t . ,  P i tts
burgh , P a . , 1 9 7 2 , pp . 1 9 - 3 1 . 

2 / " E f fe c ts o f  Coa l  Deve lopment in the Northern Gre at P l ains " ,  
No rthe rn Gre a t  P l ains Re source s Program , Denve r ,  Co l orado , 
Ap ri l ,  1 9 7 5 . 

3/ " Envi ronmental E f fects o f  Underground Min ing and Mineral P ro 
ce s s ing " , OP e c i t . ,  p .  1 6 . 

4 / " S ummary Repo rt : Monon gahe l a  Ri ve r Mine Dra inage Remedi a l  
P ro j e c t " , li . S .  EPA , 1 9 7 1 . 
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The ma j ority o f  acid drainage p roduced from surface min e s  

and refuse p i l e s  at unde rground mines  and preparation p lants 

occur s  during wet s e asons when �urface runof f  is high ; there fore 

aci d d i s charge s tend to be qui te variable , l'he w�te.r in under

ground mine s come s from seepage of surface water into mines and 

from groundwater aqui fers . Ac id disc harges from unde rground mines 

tend to be steadier and more concentrated than acid drainage 

from surface mine s . This is  general l y  due to the longer re s idence 

time of the water in underground mine s , thu s permitting more 

leaching prior to its d i s charge to sur face waters . 

Alkal ine dra inage i s  found mo st f requently in the Wes t  and 

Midwe s t  and i s  characte r i zed by a high pH ( gre ate r than 6 ) , low 

me tal ion concentrat ions , and total d i s s o lved s o l ids and sus 

pended sol ids c oncentrations in exce s s  o f  accep table leve l s . 

Al kal ine drainage re sults from leaching o f  freshly exposed mate r

ial and i s  �sua l l y  only treated to reduce suspended sediment via 

sedimentation or s edimentation and coagulation to meet recommended 

s tandards . 

Tab le V- 5 summari z es the est imated quant ity o f  key water 

pol lutants produced annua l ly by typical  mines and prepa ration p lan ts 

whi ch produce or proce s s  2 5 0 , 0 0 0  tons o f  coal per year . The fi gures 

in the table give an approx imation of the re lative d i f fe rence s in  

pol l ution potential o f  di fferent mine types in  No rthe rn and Central 

Appal achia . On the ave ra ge , unde rground mines produce much more 

ac idi ty and to tal di s so lved solids than do s ur face mi nes i n  bo th 

Central and No rthern Appalachia . Con to ur mines produce almo s t  twi ce 

as much acidi ty as do area mine s , but s ti l l  s ubs tan tial ly l e s s  than 

unde rgro und mi ne s . Wi th re spect to bo th s ur face and underground 

mi ne s , acid drai nage i s  much mo re s eve re in Northe rn Appal achi a .  

This  i s  due to the predomi nance o f  hi gh s ul fur coal produc tion 

in  Northe rn Appal achi a .  However , under contro l l ed conditions 

no ac id di scharge s are permi tted , as Table V- 5 ind icate s . 
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TABLE V-5 

ANNUAL WATER POLLUTANTS FROM COAL MINING AND PREPARATION
1/ 

Water Po llutants ( tons/year) 

Nor th ern 1 h '  A ppa ac 1a C t 1 Appalachia en ra 

Activity Ne t Acidi t,,' TDS2/ Ss3/ Net Acidi ty TDS 2/ SS 3/ 

Minins 

Surface 

Area - Controlled 
4/ 

0 U 
6/ 

3 NA
5/ 

NA5/ 
NA

5/ 

Contour - 4/ 
u

6/ 
u

6/ 
Control led 0 7 0 a 

Underground 

Room- and-Pi llar 

Controlled
7/ 

0 u
6/ 

0 . 4  0 U 
6/ 

0 . 4  

S team Coal 

1/ Basis : 

Preparation 

Controlled 
8/ 

0 

Annual production from mines 
preparation plant capacity 

2/ TDS = Total Dissolved Solids . 

3/ ss = Suspended Solids . 

u
6/ 6 0 

2 50 , 000 tons per year . 
= 2 50 , 000 tons per year . 

u
6/ 

4/ Based upon EPA ' s NSPS for acid and alkaline mine drainage effluent . Average 
annual runoff = 2 0  inche s . Runoff from one acre = 1 . 67 ac- ft or 2 2 64 tons of 
wate r  per year per acre . 

5/ NA = Not Applicable . 

6/ U = Unknown . No NSPS for total di ssolved solids . 

7/ Based upon existing EPA ' s  NSPS for acid and alkaline mine drainage e ffluent . 
Assumes a discharge from treatment plant and settling pond of 5 gpm . , or 
10 , 955 tons of water annual ly . 

8/ Assume s  no discharge of pollutants from preparation plant due to use of closed
circuit water sys tem . All pollutants are from treated refuse pile runoff which 
mee t  exis ting EPA New Source Performance Standards . Annual runoff averages 2 0  
inche s .  Approximately 0 . 3  acres per year are used to store refuse . Annual run
off from 0 . 3  acre refuse pile = 0 . 16 3  x 100 gal/yr . 

6 
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With respe c t  to s uspended s o l i d s  ( 5 5 ) , the large ma j ority 
of whi ch is sediment ,  surface mine s produce muc h  greater quanti
t ie s  than do underground mine s , for surface mining expo s e s  s ig
n i fi cantly more mater i a l  to be eroded . Large sediment loads and 
sedimentat ion o f  s treams and re servo i r s  are particularly severe 
in Centra l Appal achia whe re virtually all surface mining is con
tour mining practic ed on steep s lopes . 

Coal preparation p l an t s  gene ral l y  produce l e s s  ac i d i ty and 
tot a l  d i s so lved sol id s  than underground mine s and fewer suspen
ded s o l id s  re l a tive to s ur face mine s . S us pended sol ids shoul d  
n o t  b e  s ignif i cantly d i f ferent for preparation p lant e f fl uents 
i n  the two region s . 

Trans portation o f  coal by r iver barges may contr ibute d i s
solved so l id s  to the river water . Quan t i t i e s  are unknown , but 
may be s igni ficant . O ther me thods of transportation do not 
a f fect water . l/ 

c .  So l id Was te/Land Use 

( 1 )  S o l i d  Was te 

Sol id wa s te from coal min ing and p reparation i s  o f  two 
types : spoil and re fuse from mining and �eparat ion , and s l udge 
genera ted by water treatment .  No s o l i d  wa s te is created by 
transportation of coal . 

I n  t h i s  analy s i s , s o l id was te from s ur face mining i s  de f ined 
a s  the s po i l  and re fus e  mate rial that i s  not returned to and back
f i l led on the mined a re a . S po i l  banks genera l ly are a homogeneous 
mixture of rock fragments and s o i l - s i zed partic l e s  derived from 

1/ Univers i ty o f  Okl ahoma , op . c i t . , pp . 1- 1 2 6 .  
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the overburden strata . O ften spoil mate r i a l  cannot e s tab l i sh or 
s uppor t vegetation due to s l ope instab i l ity , high eros ion rates , 
inadequate nutr ients and s o i l - s i zed p a rtic l e s , and the pre sence 
of toxic mater i al s . l/ 2 / Spo i l  p i l e s  result from both contour 
and area min ing , and i f  they are not proper l y  regraded and reve
getated , they contr ibute to seve re ero s ion and sedimentation a s  
w e l l  a s  e sthetic  degradation . 

Sol id was te p roduc tion f rom unde rg ro und min e s  i s  general ly 
re l a ted to the opening of the mine ( i . e . , shaft s inking ) . Ap
proximate ly 3 0 0 0  tons o f  e arth are removed to s ink a 6 0 0 - foot 
shaf t . 3 / 

Frequen tly underground mi ne ope ration s h ave an above - gro und 
coal prepara tion p l an t  near the mine s i te .  From 1 5  to 3 5  percent 
of the raw coal fed to the prepar ation plant is d i sc arded as 
re fuse . 4 / Thi s  re f use o r  " gob " can be ei ther re turned to the 
mine or dumped on s ur face s i te s . 

Addi tional so l id waste i s  generated when sed iment bas in s  and/ 
or water treatment p l ants are bui l t  to control water d i s charge s . 
S l udge f rom conventional l ime t re a tment faci l i ties cons i s t s  o f  
i nso l ub l e  i ron and other me tal hydroxides and sul fates which 
pre c i p i tate out a f te r  neutral i z ation o f  acid drainage . Depend
i ng on the l i fe of the s e ttl ing ponds and the per iod of use , 
s o l id wa s te in the form o f  sed imen t and s l udge may have to be 
dredged f rom the settl ing ponds and di sposed o f . 

1 / Grim , E . C .  and R . D .  H i l l , " Environmental P rotection i n  Surface 
Mining of Coal " ,  EPA 6 8 0/2 - 7 4 -0 9 3 ,  U . S .  Envi ronmental Pro tec
t i on Agency , Oc tober ,  1 9 7 4 . 

2 / Hayne s , R . J . and w . O .  Kl ims tr a , " Some P rope rties o f  Coal Spo i l 
bank and Re fuse Mate r i a l s  Res u l t ing f rom S u rface-Min ing o f  Co al 
i n  I l l ino i s " ,  prepared fo r the S tate of I l l inoi s  I n s t i tute fo r 
Envi ronmental Qual i ty , Octobe r , 1 9 7 5 . 

3/  H i ttman As s o c i a te s , I nc . , op . c i t . , p .  1 1 1 - 8 3 ,  F . N .  l 4 0 l . 
4 / U . S .  Envi ronme ntal Prote c ti on Agenc y , " Deve lopme n t  Do c ument 

. . .  " , �. c i t . , p .  2 2 1 . 
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Tab l e  V- 6 summar i z e s  the e s t ima ted annual s o l id wa ste pro
duc tion from coal mining and a steam coal prepara tion p lant pro
d uc ing 2 5 0 , 0 0 0  tons of coal per year . These a re very gene ra l 
e s t ima te s which vary to w ithin 5 0  perc ent error ; however , they 
are u s e ful in a s se s s ing the relative d i f ferences in so l id wa s te 
produc t ion from mines and preparation p lants i n  d i f ferent re
g ions and under contro l led conditions . 

As wi th a l l  o ther re s i dual s , unde r uncontro l led condi tio n s , 
a re a  mi nes p roduce s i gn i fi cantly les s s o l i d  was te pe r ton o f  
coal reco ve red than do contour mi nes . For area mi ne s only the 
i ni ti a l  bo x cut i s  con s i de red s o l i d  was te , for a l l  o the r spo i l  
ma teri al i s  p l aced i n  the p revio us cut . The s ame i s  true fo r the 
control l ed con to ur mi ni ng case i n  whi ch the mo di fied block cut 
me tho d i s  as s umed .  Thi s  method o f  contro l led s po i l  p lac ement s i g
n i fi can tly reduc e s  the s o l i d  was te p ro duced re lative to the un
contro l led case i n  whi ch the large ma j or i ty o f  the spo i l  ma ter i a l  
i s  dumped downs lope . Due to s teeper s lopes i n  Central App a lach i a  
mo re overburden mus t b e  remove d , o n  the average , than i n  Northe rn 
Appalach i a  to rec ove r  an equi va lent q uanti ty o f  coal . Wi th p roper 
re c lamation , the i mp ac ts of s o l i d  wa s te a re negl i gible . 

The so l id wa s te prOduced pr imarily when open ing underground 
mines i s  a relat ive ly sma l l  quantity compared to the s ludge pro
duced in the treatment of was tewater by a l ime neutra l i z at ion 
p l an t  in the contro l led case . S l udge resulting from tre atment 
o f  ac id mine drainage by conventional l ime neutra l i z at ion cons i s t s  
o f  insolub l e  hydroxide and s u l f ate compounds , which prec i p itate 
out during the neutra l i z a t ion proces s .  The quantity o f  s l udge 
produced is a funct ion o f  the quantity and qua l i ty of the acid 
drainage ; the greater the concentrat ion s of  acidity , iron , mag
n e s ium ,  a l uminum and other metal compound s are , the more s l udge 
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TABLE V-6 

ANNUAL SOLID WASTE P RODUCTION OF COAL MINING AND P RE PARATI ON
1/ 

( tons /year) 

Activity 

Mining 

Surface 

Are a - Control led 
( spo i l  from initial cut) 

Contour - Controlled 

( controlled spo i l  placement) 

Unde rground 

Room-and-P i l lar - Con trolled 
( lime ne utral ization) 

Steam Coal preparation 

Control led ( emiss ion c ontrols and water 
tre atment) 

NA Not App licable 

Northern 
Appa lachia 

2 , 5 7 5
2 /  

1 2 , 2 6 5
5 /6 / 

76 , 0 9 0
8/9/ 

1/ Bas i s : Annual mine production = 2 5 0 , 0 0 0  tons per year. 
preparation plant capacity = 2 5 0 , 0 0 0  tons pe r year . 

Central 
Appalachia 

NA 

1 , 0 4 0
4/ 

2 , 5 8 0
5 /7/ 

76 , 0 9 0
8/9 / 

2 /  Assume s 8 1% recovery e f f i c iency , solid waste produced i s  only from the initial 
cut , and 0 . 0 10 3 tons of solid waste are produced per ton of coal recove re d .  
H i ttman Associate s , I nc . , " E nvironme ntal Impacts E f f i ciency and Cost o f  Energy 
Supply and End Use , "  Vol . 1 ,  Novembe r , 1 9 7 4 , p .  1 1 1 -8 5 , F . N .  1405 . 

3/ A s surr�. s control led p l acement of spo i l  mate ria l  us ing the modi fied b lock cut 
solid wa st is p roduced on ly from the i n i t i al box cut . Approximately 

. 0 0 3  tons of soli i was te are produced per ton of coal recove re d .  Ibid . , 
p .  1 1 1 - 1 0 0 , F . N .  146 9 . 

4/ Assume s controlled p lacement of spoi l material using the modified b lock cut 
me thod ; s o l id waste is produced on ly from the ini tial box cut . Approximately 
0 . 0 0 4  tons of solid waste is produced pe r ton of coal removed . Ibid . , p .  1 1 1 - 117 , 
F .  N .  15 5 8 .  

5 /  A s sumes 6 0  tons of solid waste p roduced per mil lion tons of coal recove red . 
Ibid . , p .  1 1 1 - 105 , F . N .  1 5 0 1 . 

6 /  As sume s s l udge f rom lime treatment plant i s  produced a t  the rate o f  0 . 0 49 tons 
pe r ton of coal recove red , as suming a 5 7 %  recove ry e f fi ciency . Ibid . , P .  1 1 1 - 9 8 . 
F . N .  146 1 . 
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TABLE V-6 

ANNUAL SOLID WASTE P RODUCTION OF COAL MINING AND PREPARATION 

( c ont ' d) 

7/ Assumes lime tre atment and 0 . 0 10 tons of s ludge produced per ton of coal 
rec ove red , assuming a 5 7% recovery e f f i c iency . Ibid . , p .  I I I - 1 1 5 , F . N .  1 5 5 0 . 

8/ Assume s 3 0 percent o f  raw coal feed is re fuse . U . S .  Department of the Inte r ior , 
Bureau of Mine s , " Coal -- B i tuminous and Lign i te in 1 9 7 5 , "  February 1 0 , 1 9 7 7 , 
p .  44 , Table 3 1 . 

9/ A s s ume s approximate ly 0 . 0 002 tons of solid waste produced pe r ton of coal 
c le aned re sulting from treatment of proc e s s  water by sedime ntation and rec ircu
l ation ; control of air emi s s i on s  using cyc l ones and a wet s c rubber produce s 
approximate ly 0 . 0 04 tons of sol id waste per ton of c oal c le aned . Re clamation 
of wa ste p i le e l iminate s sediment from runo f f . Counc i l  on Environme n tal Qua l i ty , 
" En e rgy and the Environment : E le c tric Powe r , "  August , 197 3 , pp . 4 1 -4 5 .  

wi l l  b e  produced for a g iven vo lume of  water treated . S o l id 

was te production from l ime treatment o f  was tewater i s  much greater 

in Norther Appalachia than in Centra l Appal achia due to the much 

higher concentrations and loads of ac idi ty and total iron in 

Northern Appalachian mine drainage . 

Approximately 3 0  percent o f  the raw s team coal c leaned in 

preparat ion p lants is as sumed to be refuse . ll Under contro l led 

cond i t ions , s o l id was te results from re fuse as wel l  as  removal 

of  particul ates by settl ing from proc e s s  waters , remova l o f  

ai rborne particulates by cyclones o r  baghouses , and s l udge from 

S02 removal by wet l ime scrubber s .  Al though the figure s in 

Tab le V- 6 do not i l l us trate thi s , as in the case o f  water 

pol lutants from coa l preparation p l ants in Central Appalachi a ,  

sol id wa ste from
.

S02 contro l i s  expected to be lower in Central 

Appa l achia than in Northe rn Appalachia due to the lower sul fur 

content of the coa l being c l eaned . 

II U . S .  Department o f  the Interior , Bureau o f  Mine s , op . c i t . , 
p .  4 4 , Tabl e  3 1 . 
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( 2 )  Land Requi rements 

Land d i s turbed by min ing in�lude s the ac reage requ ired for 

the act ive mine s ite , spo i l  p i l e s , settl ing ponds , water treat

ment fac i l i t ie s , hau l roads , and any other supporting fac il ities , 

as  we l l  as po s s ible o f f s ite land and wate r Gourses af fected by 

lands l ide s ,  erosion , and sed ime ntation . 

Sur face mining dras tical ly alters  the ecolog ical character i s 

t i c s  o f  the active mine s i te and i n  some cases  has a dec ided 

e f fect on surround ing areas . During mining , vege tat ion is removed , 

topographic feature s and character i stic s are al tered , and the 

orig inal soil  and overburden pro f i l e s  are des troyed . Unle s s  the 

mine s ite is prope rly rehab i l itated or rec laimed after min ing 

cease s , it may rema in barren and un suitable for any use for many 

year s  or decades , particularly if the spo i l  material l S  toxic or 

slopes are unstable and ero s ion rates are high . 

The primary adve rse impacts of  underground mining on land are 

subs idence and preempt ive use of land for surf ace wa ste p i l e s  and 

po s s ibly a water treatme nt fac i l i ty and as soc iated s ludge d i s

pos al . Solid wa ste generated from underground mining cons i s t s  of  

surface wa s te p i l e s  and s ludge from water treatment fac i l i t ie s . 

Sub s idence , as soc iated part icular ly with room-and-pi l l ar 

mining , occurs when the surface settl e s  due to the collapse of 

the mine roo f into the vo id c reated by coal extracti on . Approx

imately 0 . 2  acre s are e stimated to sub s ide for every 1 0 0 0  ton s  of 

underground coa l produced . l/ 

Subs idence control can be handled by leaving p i l lars of  coal 

to support the mine roof or by " b lasting the stumps " to remove 

the p i l lars and caus ing a relative ly uni form roof col laps e . The 

Bureau of Mines ha s exper imented wi th a technique for pumping in 

backfi l l  material  for roo f s upport once minin� ope rations cease . 

1/ Del son , J . K . , and R . J .  Franke l , op . c it . , p .  1 I - 2 a . 
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In  add i tion , leaving s o l id p i l l ar s  may b e  required under 

ex i sting surface s tructure s to ensure the ir s tabi l i ty . 

The EPA document de s cribing Best Practices for New Source 

Surface and Coal Mine s sugge s t s  that a l l  p i l l ars  be removed be fore 

abandonment unle s s  otherwi se spe c i f ied in the min ing plan . The 

document re cogn i z e s  that dete rmining when sub s idence w i l l  be a 

problem and how to c ontrol it i s  a funct ion o f  both geologic con

ditions in and around the mine , and activi t i e s  occurring above the 

mine . 

The mine roof and f loor characte r i s t i c s  and the vertical d i s 

tance from the mine t o  the surface are key f actors in determining 

whether sub s i dence w i l l  cause surface d i s turbance . In  addit ion to 

surface envi ronmental prob lems , uneven sub s idence could prec lude 

min ing h i gher seams . I f  the terrai n  above the mine ( a s  o ften 

happens in Central Appal achi a )  is mountainous and undeve loped , sub

s idence wi l l  probably not a ffect the surface e nvi ronment . If how

ever , the mining occurs under relative ly leve l deve loped areas as  

in parts of  Penn sylvani a  and the Midwe s t , the sub s idence c on trol 

techn ique s de scribed should be app l ied . 

Land requi rements a s sociated with the preparation plants are 

the preempt ive u se of land for the clean ing plant and nece s sary 

storage and loading are as  and for solid was te ( re fuse or " gob " )  

di sposal . F ixed l and requirement s for a s team coal preparat ion 

plant wi th a capacity of 2 mi l l ion ton s per year have been e s 

t imated t o  be  9 5  acre s : 5 acre s for the washing plant , 4 0  acres 

for the loading fac i l i ty , and 5 0  acre s for the settl ing pond . ll 

Land requi rement s for coal preparation plants vary s igni f icantly 

and are not ea s i ly correlated with plant capaci ty . 21 Increme ntal 

land requirements include solid waste d i sposal . EPA e s t imated that 

1 mi l l ion tons of re fuse w i l l  occupy approximately 3 to 4 acre s . 31 

II Hittman As soc iate s , I nc . , �. c i t . , p .  1 1 1 - 8 9 , F . N .  1 4 2 7 . 

21 U . S .  Environmental Protection Agency ,  Deve lopment Document . . . " 

31  Ibid . 
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Table  V-7 pre sents e st imates o f  the acreage di s turbed i n  

Northern and Central Appa lachia by a typical c o a l  preparation 

p lant and coal mine s produc ing 2 5 0 , 0 0 0  tons of coal per year . 

The incremental land requirement repre sents the acres d i s turbed 

each year by extract ion of the coal and di sposal of sol id was te s .  

The f ixed land requirements repre sent the l and requi red for the 

l i fe of the mine ; thi s inc lude s the loading area and the plant 

fac i l ity for the preparation plant , and , for the uni t  underground 

mine and preparation p l ants , land required for the water treatment 

fac i l i ty and settl ing ponds . The s e  f igure s do not inc l ude the 

add i t ional acreage required by sediment pond s at surface mine s 

or coal haul road s due to the highly var iable requirements o f  

the se ' fac i l it ie s . Surface mine s , there fore , have n o  f ixed land 

requi rement s , and the f ixed l and requirement of the underground 

mine i s  l imited in thi s analy s i s  to the l and u sed for the water 

treatment fac i l ity and settl ing pond .. The land requirement s  for 

a water treatmen t  fac i l i ty and settl ing pond are highly var iable 

and depend upon the volume of wastewater to be treated and i t s  

qua l i ty ;  the re fore , the f ixed l and requi rement i s  o n l y  a very 

general e stimate . 

I n  the case  o f  s ur face mine s and preparation p l ant s , the 

inc remental l and requirement repre sents land d i s turbed by spo i l  

mater ial or so l id wa ste . Under contro l led condit ions ,  thi s  

l and i s  rec l a imed and there fore i s  taken out o f  use for only a 

few year s unt i l  rec l amat ion and revege tation have been satis fac

tor i l y  completed . After thi s time the land can usua l l y  be 

returned to produc t ive use ( e . g . , pa s ture , fore st ,  recreat ional 

or wildl i fe area s , development ) .  There fore , the area d i s turbed 

i s  in mo s t  cases  only temporari ly taken out of u se for a few 

years . 
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TABLE V- 7 

LAND REQUI REMENTS OF COAL MINING AND PREPARAT I ON 1 /  

Northern Appa lachia Central Appa lachia 

Annual 

Fixed Land Annual I ncremental Fi xed Land Incremental 
Requ ir ement Land Requirement Requirement Land Requ ire -

Activity ( ac )  (ac/yr ) (ac ) ment (ac/yr ) 

Mining 

Surface 2/ 

Area - Control l ed 0 4 3  0 NA 

Contour - Contro l l ed 0 9 2  0 1 07 

Underground 

Room-and-Pi l lar 

Contro l l ed 6 5 3/ 6 1 4/ 16 5/ 6 3 4/ 

Steam Coal Preparation 

1/ 

2 /  

3 /  

4/ 

Contro lled 9 56/ 0 . 3 7/ 95 6/ 0 . 3 7/ 

Basis : Annual mine production = 2 5 0 , 0 00 tons pe r year . 
Preparation plant capacity = 2 5 0 , 0 0 0  tons per year . 

EEA , I nc . , "Draft F i nal Report - Case Studi e s  on Coa l Regul atio n s : Cos t/Benefit 
Analyse s , " Vo l .  I I . Prepared for the Of fice o f  Mineral s Po licy Development , 
U . s .  Dept . of the Interior , Decemb e r  8 ,  1 9 76 , Tab l e  IV-2 2 .  

Treatme nt pl ant occup i e s  abou t  3 acre s . Approximately 6 2  acres of l and are 
requ ired for a 4 mi l l ion g a l l o n  raw water s tor age pond and 4 00 mil l ion gallon 
se ttling pond , both with a depth o f  2 0  feet . Ibid . , p. 1 1 1 -98 , F . N .  1464 . 

Approximate l y  2 5  perce nt of the undermined area , or . 24 acres/1000 tons , subs ide s ( as 
s ume s n o  backf i l l i ng ) . Hittman As sociate s , I nc . , " Environmental Impacts E f fic iency 
and Cost of Energy Supply and End U s e , "  Vo l .  1 ,  November ,  1 9 7 4 , p .  1 1 1 - 83 , F . N .  1402 . 

5/ Trea tment plant occupie s about 3 acre s .  Approximate l y  1 3  ac r e s  o f  land are 

6/ 

7/ 

required for a 2 mi l l ion ga l l o n  raw s torage pond and an 80 mil l ion gal lon 
set tling pond , bo th with a depth of 20 fee t .  Ib id . , p .  1 1 1- 15 , F . N .  1 5 5 3 . 

Inc l ud e s  5 acre s for the washing plant , 4 0  acres for the loading fac i l itie s ,  
and 5 0  acre s for the settling pond . Ibid . , p .  1 -6 7 . 

As sume s that 3 0 %  o f  the raw coal feed is re fuse . U . s .  Bureau of Mi ne s , "Coal -
Bituminous and Lignite in 1 9 7 4 , "  p .  4 4 , Table 3 1 . Re fuse pile i s  e s t imated to 
occupy approximately 3 . 5 acr e s  per mi l l ion tons o f  re fuse . U . S .  Environmental 
Protection Age nc y ,  " Developme nt Doc ument for Interim F i nal Eff luent Limitations 
Guide lines a nd New Source Per formance Standards for the Coal Mining Po int Source 

Category , "  EPA 4 4 0/1-76/0 5 7-a , May , 1 9 7 6 , pp . 221 and 2 2 3 . 
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The incremental l and requirement o f  unde rground min ing 

is  due to  subs idence of  about 2 5  percent o f  the undermined 

area . l/ The area af fected by sub s idence from unde rground 

mining , howeve r ,  i s  much more d i f ficult to rec l aim and there

fore i s  a long-term impact l imiting the future use o f  the land . 

Impac t s  of  s ub s idence are parti cularly severe i f  bui lding s or 

other s tructure s are lo cated on the undermined land . As s tated 

be fore , the se impacts may be minimi zed by back f i l l ing . 

As mentioned earl ier , due to the mi ning me tho d ,  area mines 

ge ne ral ly di s turb les s land than contour mine s , for the spo i l  

ma terial  from s ucce s s i ve cuts can eas i ly b e  p laced i n  the pre

ceding cut . In addi tion , the thi cke r the coa l seam ,  the l e s s  

are a mus t  b e  d i s turbed per ton o f  coa l . The average seam 

th ickne s s  fo r area mi ne s is e s timated to be 3 . 9  fee t ,  whereas  

contour mines average about 3 fee t . 2/ 

Be cause of the s te ep topo graphy of Central App alachia , 

the s l ope of  the land o n  wh ich mos t  contour mi ning is  practiced 

i s  gre ater than 2 0 degrees , compared to only 1 5  de gree s  in 

Northern Appalachi a .  With conventional contour min ing and 

rec lamat ion to a terrace backfil l ,  the regraded spo i l  o ccupie s 

more area the s teeper the slope is . 3/ With the b lo ck cut 

method of mi ning and control l ed p lacemen t  of  spo i l  ma terial , 

the total area d i s turbed af ter min ing can be reduced s i gni f i 

cantly . 

Land uti l i z ation fo r the tran sportation of  coal i nc ludes 

the railroads and the ir  rights-of-way and loading faci l itie s . 

The area requ ired fo r rai lroad l i nes depends upo n the length 

of the line and the width of the righ t-o f-way . Rai l  rights

of-way may average about six acres per mi le  ( approximate ly 5 5  

feet wide ) . 4/ Spe c i f i c  e s timate s of  land required to transport 

program coal is de ferred to s ite - speci f i c  analys es . 

1/ Hittman As sociate s , Inc . , op . c i t . , p .  1 1 1- 8 3 ,  F . N .  1 4 0 2 .  
2/ Energy and Envi ronmental Ana lys is , I nc . , op . c i t .  
3/ Ibid . 

4 /  OD . --- c i t . , pp . 1 - 1 2 6 . Un ivers ity o f  Ok lahoma , 
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Th i s  s e c t i o n  d i s c us s es the e n v i ro nme n t a l  i mpacts a s s o c i a t e d  

w i th the comb u s t i on o f  low sul fur c o a l  produce d  under the Coa l 

Loa n  Gua ra ntee Program as compared to combus t i o n  o f  h i ghe r sul 

fur coa l a va i lab l e  w i thout the p rogram . Fo r the purpo s e s  o f  

analy s i s , al l co al produced under the pro gram i s  a s sumed to b e  

u s e d  b y  co a l - f i re d  powe r p l a n t s  t o  ge n e ra t e  e l e c t r i c i t y . �he 

combu st ion of co al by a coal - f i re d  power p l a n t has as s o c i a te d  

w i th i t  a numbe r o f  e n v i ro nme n t a l  impa c t s  wn i c n  a f fect t h e  a i r , 

wate r ,  la nd , and e co lo g i ca l , s o c io econom i c , a nd e s t h e t i c  e n v i ro n 

De n t s . The po l l u ta n t s produce d , t h e i r g ua nt i t i e s , a nd the i r  

a s s o c i a t ed impa ct s va r y  accord i n g  t o  s e v e ra l factors i n c lud i n g 

fue l type , bo i l e r type , operat i n g cond i t i o n s , an d em i s s ions con 

tro l  s y s tems . I n  t h i s  a n al y s i s ,  the l o a n  p rogram i s  a s s ume d to 

a f f e c t  o n l y  the fue l t y pe and t h e  e m i s s i o n s  con t rol s y s tems used 

at a power p l a n t . 

Tne range a n d  t y pe o f  impa c t s  tha t can r e s u l t  f rom t h e  po l 

l u t an t s  d i s c us sed i n  th i s  s e c t ion we re s pe l l e d o u t  e a r l i e r  i n  

t h i s c h a p t e r fo r s t a t e s  i n  wh i c h the coa l m i n i n g , coa l c l e a n i ng ,  

and i n t e n s i ve u s e  o f  Ap pa lac h i a n  low sul fur coa l a re e xpe c t e d . 

W i t h  t h e  l o an pro g r am , ne w and e x i s t i n g no n - co n fo rma nce coa l 

f i re d  powe r p l a n ts a re a s s ume d t o  b u rn low s u l fur co a l ; a dd i t i o n a l  

s u l f ur d i ox i de ( S 0 2 ) emi s s ion con t rol w i l l  no t be n e ce s s a r y to 

comp ly w i th e x i s t i n g  S 0 2  em i s s ion l im i t a t i o n s . Wi thout the prog ram , 

t h e  powe r p l a n t s  a re a s s ume d to burn h i gher s u l f ur co al us i n g  

s c rub b e r  [ f lue gas de s u l f ur i z a t i o n  ( F GD ) l dev i ce s  to con tro l  S 0 2  

emi s s j o n s . Tne two me thod s o f  co n t ro l l i n g  S0 2 em i s s i o n s  re s u l t  

i n  d i f f e r i n g  g uant i t i e s  o f  res i dua l s , pa rt i c u l a r l y  so l i d wa s t e , 

a n d  a s s o c i a t ed impa c t s . 
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Th i s  secti on f i rs t de s cribes  the ma j or envi ronmenta l i s sues 
a s so c i a ted w i th coa l combust ion at a uni t power p lant . P r i nc i pa l  
i s s ue s  a s soc iated with the Coa l Loan Guarantee Program are ide n 
t i f ie d . A di scus s ion o f  the re s i dua l s  produced fol lows , us i ng 
the po l l utants p roduced f rom a unit - s i zed power p lant wi th and 
w i thout the program as an examp le . The env i ronmental impac t s  o f  
the po l l u tants produced unde r the loan p rogram o n  amb ient envi ron
men ta l qua l ity are ana l y zed , and mit i ga t ing mea s u re s  tha t  could 
reduce th ese impacts are i denti f ied and rev i ewed . 

2 .  Envi ronme nta l I s s ue s  

Coal combus t ion a t  power p lants  h as a va riety o f  envi ronmenta l 
e f fe c t s  on a i r ,  water , s o l i d  wa s te / l and use , and eco sy s tems . Coal 
combus t i on gener a te s  both gaseous and so l i d  ( particula te ma tter ) 
p o l lutants that c an enter the atmosphere . Water po l l ution results  
from coo l i ng and operat ional b lowdown wate r ,  coa l p i le runo f f , a sh 
s l uici ng d i scha rge , and runo f f  from so l i d waste d i s po s a l  are a s . 
So l id waste i s  generated i n  the form of th e re s i due f rom co a l  com
bust ion and a i r  pol lution emi s s ions con tro l . Land i s  needed for 
coa l s torage , so l id wa ste d i s po s a l , and ons i te f a c i l i t i e s  for ash 
and coa l hand l ing and air po l lut ion cont ro l e q u i pme nt . Each o f  
the se envi ronmen tal re s i dua l s  can have adve rse impa c t s  on aqu a t i c  
or te rre strial  ecosystems or the cultura l and e conomi c l i fe o f  ma n . 

Ai r emi s s ions from power p l a nt opera t ions  a re o f  two type s :  
ga s e s  and par t i c u l a te s . Gaseous a i r  po l l utants gen erate d by co al 
comb u s t i on at power plants i nc lude s u l fur diox ide ( 5° 2 ) , n i t ro gen 
oxide s  ( NOx ) , c a rbon mono x ide ( CO ) , hydroca rbon s ,  and a l dehyde s . 
Gaseous po l lutan t s  re s u l t from t h e  release o f  e l eme n t s  i n  t h e  
co a l  during combu st ion , but they are a l so i n f l uenced by t h e  char
acteri s ti c s  of the combus t ion proce s s  i t s e l f . Sul fur dio x i de 
emi s s ions , for examp le ,  are governed by t h e  s u l fur co n te n t  o f  
the coa l . N i trogen d i ox i de emi s s ion s , o n  the o ther h a nd , are 
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i nde pe nde n t  o f  the c hem i c a l  compo s i t io n  o f  th e coa l and are 

gove rned by the de s ig n  o f  the bo i l er . CO , HC , and a lde hyde s 

are a l so gove rned by the ope ra t ing ch aracte r i s t i c s  o f  the bo i l er . 

P a r t i cu l a te a i r  p o l l utan t s  are f ly ash and sma l l  quan t i t ie s  

o f  trace e l eme n t s . I ncombus t i b l e  ma te r i a l  i n  th e coa l i s  known 

as as h ,  and i t s  char a c te ri s t i c s  depe nd on th e type o f  co a l . Dur i ng 

coa l c ombus t i on , the heav i e r  and larger a s h  pa r t i c le s  fa l l  to th e 

bottom o f  the b o i l e r and rema i n  as b o t tom ash s o l id wa s te . L i gh te r  

and f i n e r  a s h  p a r t i c l e s  a re e n tra i ned i n  the f l ue g a s  dur i ng com

b us t ion and e x i t w i th the f l ue gas as f ly ash . The propo r t ion o f  

t h e  a s h  con tent o f  the coal tha t become s f l y  a s h  or bo t tom ash 

so l i d  waste du r i n g  combu s t io n  depends upon the type of combus tion 

chamb e r . 

Trace e l emen t s  are tox i c  sub s ta nc e s  con tained i n  c o a l  i n  trace 

quant i t i e s . D ur i ng comb u s t ion , tra ce e l emen t s  c an vapo r i ze to exi t 

the boi l e r  i n  a gas eous s t a te , or th ey may form pa r t i cu l a t e s  wh i c h  

are then entrained i n  the e xhaus t .  

P a r t i cu l a te ma tter and su l f ur dio xide a re th e two a 1 r  po l l u

tan t s  produced in the l a rge s t quant i t i e s  a t  coa l -burning power 

p l an t s . Con tro l equ ipmen t 1S u s e d  to reduce emi s s ions o f  th e s e  

pol lu tan t s  from co a l - f i re d  power p l an t s  to comp ly w i th emi s s ion 

l im i t a t ions . Th e s e  contro l s , howeve r , are a n  add i t ional source o f  

s o l i d  w a s te . P rimar i ly ,  two con tro l devi c e s  a re us e d : s crub be r s , 

wh i ch remove S0 2 and can a l so be de s i gned to remove p ar ti cu l a te 

ma t te r , and E SP ' s  ( e l e c tro s ta t i c  pre c ip i ta tor s ) wh i ch remove p ar

t i c u l a te mat ter . I n  s ome c a s e s , c a ta l y t i c  o r  regenerat ive p ro ce s se s  

can be u s e d . ESP ' s  ope rate b y  e l e c t r i ca l ly cha r g i n g  par t i c u l a t e  

ma t te r  i n  th e f l ue gas a n d  co l l e c ting i t  on cha r ged p l a te s . Bo th 

proce s se s  a l s o  r emove trace e l eme nt s  i n  the fo rm o f  pa r t i cu l a te s  

f rom the f l ue gas . E S P ' s  only remove p a r t i c u l a te s ; they do not 

remove gas eou s po l l utants . Scrubbers remove some NOx i n  add i tion 
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S0 2 and p a r t i c u l a te ma tte r .  S0 2 s crubb e r s  produce a ca l c i um 

s ul f i te / s u l f a te s l udge wh i ch co ntains f ly ash . Wi thou t s cr ub

b e r s , e l ec tro s ta t i c  pre c ip i tators co l le c t  f l y  a s h . 

Sou r ce s o f  wate r po l lu tion r e s u l t i ng from the ope r a t io n  o f  

a coa l - f i r e d  s t e am e le c tr i c  p l ant are coa l p i le runo f f , coo l i ng 

wate r , proce s s  wate r b lowdown , a s h  s lu i c ing wa ter , an d runo f f  

an d/o r l e a ch a te from so l id w a s te d i s po s a l  s i t e s . P re c i p i tation 

r uno f f  from the coa l p i l e  genera l ly i s  a c i d i c  and co ntai n s  heavy 

me t a l s  and sedime n t . Th e chemi c a l  compo s i tion o f  the coa l gove rns 

the po l l utant characte r i s t i c s  of the coa l p i l e runo f f . Ash s l ui c i ng 

water al so cont a i n s  che mi c a l  p o l l utants leached from the ash and 

s e d imen t .  Cool i ng wate r i s  a ma j or source o f  thermal po l l u tion , 

an d ,  due to corro s ion , proc e s s  water b lowdown c a n  b e  a so urce o f  

chemi c a l  po l l u tan t s . P re c i p i ta t i o n  runo f f  a t  an ash o r  s ludge d i s 

p o s al s i te can co ntr ibute chem i c a l  and sed iment p o l l u tan t s  t o  s ur

face wa ter or co ntami nate gro undwa ter th rough inf i l t ra t i o n . 

Ash and/or s c rubber s l udge are th e so l i d  wa s t e  pro ducts pro

duced a t  coa l - f i re d  pow er p la nt s . E i th e r  or both ma t e r i a l s  ne e d  

land for d i s po s a l  and e a ch ma te r i a l  pr e s e nt s  c e r ta i n  di s po s a l  prob

l ems . Bot tom and f ly a s h  mu s t  be tran s por ted from th e power p l ant 

and the E SP co l l e c to r s  for d i s po s a l . In d ry a s h  hand l i n g , the 

ash doe s no t contact the water and thus doe s no t p r e s e n t  a wa ter 

p o l lution prob lem . We t a s h  h a nd l ing sy s tems , howeve r , do p r e s e n t  

a wa te r qua l i ty prob lem . I n  the se , as h i s  transported from the 

powe r p l a n t  and/or ESP in a wa ter s lurry . Th i s  conveyance wa ter , 

having c ome in cont a c t  w i th a s h , cont a i n s  chem i c a l wate r po l l utants 

and s e d i me nts . Ash d i s po s a l  techniques incl ude land f i l l i ng and 

pond i n g . Fo r e xamp l e , ash can b e  s l u i c e d  to a n  o n s i t e  pond for 

d i s po s a l  o r  to a sma l l  t emporary pond , or i t  c an be hand l e d  dry 

i n  tempo rary s to rage b in s  and h a u l ed o f f s i t e  b y  trucks to a l a nd

f i l l . Other ash d i s po s a l  tec hniq ue s  i nc lude the u s e  of a s h  as 

con s t r u c t ion ma t e r i a l . 
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S c r ubbe r s l udg e s  ready for d i s po s a l  are genera l ly 4 0  to 5 0  

percent wate r , the rema inder be ing s c �ubber s o l ids ( ca l c i um s u l 

f i te / s u l f a te an d/o r f l y ash ) . L i k e  a s h  s l u i c i ng wat e r , th e wate r 

i n  s l udge i s  a source o f  chem i c a l  po l lutants and s e dimen t . S l udge 

d i s po s a l  te chniques are s imi l a r  to d i s po s a l  technique s fo r a s h . 

S l udge c an a l s o  be pump ed to on s i te d i s po s a l  l agoons or dri ed an d 

hauled by truck to a n  o f f s i te di spos al area . S c r ubber s l udge can 

potent i a l l y be trea ted to produce a va r i e ty o f  u s a b l e  chemi c a l s  -

e . g . , gypsum , s u l fur , o r  s u l f u r i c  a c i d ;  however , a t  pre s e n t , 

the s e  techniques are not economi c a l  i n  the U . S .  

I n  genera l , the di s po s a l  o f  s crubber s l udge req u i r e s  mor e 

land th an s imp l e  a s h  di s po s a l . Furth ermore , s c rubbe r s l udges 

pr e s e n t  somewhat greate r  land us e prob l ems th an ash . Ash com

pa c t s  and i s  re lat ive ly s tab l e , wh e r e a s  mo s t  s crubb e r  s l udges 

read i l y  retain or reab sorb water an d make unstable found a t i o n  

ma t e r i a l . A va r i e ty o f  tre a tmen t  methods i s  avai l ab l e  t o  a l l e 

v i a te th i s  prob lem , i n c l u d i ng ch emi c a l  f i xa t io n , wh i ch , by addi ng 

chemi ca l s  to the s l udge , turns i t  into a con c r e te - l ik e  ma s s .  

3 .  E f f e c ts o f  th e Coal Loan Gua rante e Pro gram 

Th e Coa l Loa n Gua rante e  Program w i l l  a f fe c t  coa l - f i re d  power 

p l a n t s  by mak ing ava i l ab l e  to power p lants s te am coa l w i th a 

s l i ghtly lower ash co ntent and a much lower s ul fur con tent . I t  

i s  a s sume d  i n  th is repo r t  that th i s  coa l , i f  ava i l bl e , wo u ld be 

burned a t  exi s t i ng pow er pl ants to come i nto comp l i a nc e  w i th a i r  

J po l l ut ion con trol req u i rements or a t  new pow er p l a nt s  a l re ady 

under con s truction and req u i r e d  to me e t  e x i s t ing New Source P e r 

formanc e S ta ndard s . Wi thou t the l o a n  p rog ram , low s u l fur coa l 

w i l l  no t be avai l ab l e  i n  a s  l a rge quant i t i e s , a nd coa l w i th a 

h i g h  s u l f ur ( 2  to 3 %  s u l fur by we i gh t ) and a s h  con tent ( 1 0 to 

1 2 %  by we igh t ) w i l l  have to be us ed a s  fuel in greater qua n t i t i e s .  

Th e program l e g i s la t ion s t i p u l a t e s  that 8 0 %  o f  the loan gua rante e s 

w i l l  b e  r e s t r i c te d  to f in a nc ing product ion o f  co a l  tha t , whe n 
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bur n�d , w i l l  meet exi s t i ng NSP S for S02 emi s s ions ( 1 . 2 I b s  S0 2 / 

MMB t u ) w i thout S0 2 c o ntro l equ i pmen t . Coal c l ean ing w i l l  remove 

ash as we l l  as s ul f u r . Approximate ly 1 / 3 o f  th e to ta l coa l e x

pe c te d  to b e  mi ned as a re s u l t  o f  the pro gram i s  e s t imated to 

ne e d  c leaning to me e t  s u l fur c r i te r i a ; th ere fore , on avera ge , 

loan p ro gram coa l w i l l be s l i gh t ly lowe r i n  a s h  con ten t than 

wo u l d  o th e rw i s e  be ava i l a b l e . 

I t  i s  as s ume d tha t wi thout the loa n  pro gram , e xi s t i n g  o r  

new power p l an t s  ( a l re ady under cons tr uction ) w i l l  b u r n  c o a l  w ith 

a s ul f u r  content th a t  w i l l re s u l t  in s u l fu r  dioxide emi s s i ons th a t  

e xceed t h e  S0 2 emi s s i ons l i mi ta t ions unl e s s  con tro l l e d . W i th the 

program , l ow s u l fur coal wo uld be ava i l ab le to permi t the powe r 

p l an t s  to burn coal i n  comp l i a nce w i th air po l l ution control re

quirements w i thout s c rubbe r s . 

Ai r :  

a .  New Powe rp l ants 

With o r  wi thout the us e o f  loan pro gram coa l , emi s s ions from 

new power p l a nt s  a l ready under con s t r u c t ion mus t me e t  the e xi s ting 

E PA New Source P e r f o rma nc e S tandards ; for p a r t i cul a te s , 0 . 1 Ibs/ 

MMB tu , and for S0 2 , 1 . 2 Ib s /MMBtu . CO , HC , and a l dehyde emi s s ions 

w i l l  not b e  a f fec te d , s i nce th ese p o l l utants are no t i n f l uenced 

by the chara c te r i s t i c s  o f  the coa l  bu r ne d  but are gove rned by th e 

opera ting chara c te r i s t i c s  o f  the power p l an t . Only N0 2 and trace 

e l emen t  emis s ions may di f fe r  due to p ro g ram coa l or no - pro gram 

coa l c a s e s . N02 emi s s ions may be h i gher with the loan program 

bec ause the s c rubber units w i thout th e pro gram a l so wi l l  remove 

N0 2 to a sma l l degree . Di f fe rences i n  trace e l ement emi s s i ons 

are l a rgely dependent on the concent rat ion s of th e e l ements in 

the c oa l  and the pa r t i c u l a te and/o r S0 2 air p o l l u tion control 

equipmen t  u s ed . Th e t race e l ement content o f  coa l i s  i ndep endent 

of the s u l f ur con ten t , s o  the e f fe c t  of the loan pro gram on trace 

e leme nt emi s s i ons i s  di f f i cul t to eva l ua te . Howeve r ,  the us e of 
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s c rubb e r s  w i th no n - loan pro gram coa l i ns tead o f  ESP ' s  a l one may 

remove greate r q ua n ti t i e s  o f  trace e lemen t s  from the f l ue gas . 

B e caus e the loan p ro gram wi l l  dec rea s e  the us e o f  s c rubbe r s , 

trace e l eme n t  e mi s s io n s  may be h i ghe r ; howeve r , th e u l t imate 

trace e l eme n t  emi s s i o n s  w i l l  de pen d upon the trace e le me nt con

t e n t  o f  the co a l . 

Wa te r : 

Source s o f  wa s tewat e r  wh i c h  wil l d i f fer as a re s u l t  o f  

t he l o an program a re coal p i l e  run o f f , bottom a s h  s lu i c i n g  wate r , 

and runo f f  and/o r l e achate from s o l i d  was t e  d i s p o s a l  s i t e s . 

The l ower s u l fur content o f  l o a n  p ro gram coal creates a l e s s  

ac idic coal p i l e  runo f f . S imi l a r l y ,  w i th the u se o f  low s u l f u r  

c o a l , bottom a s h  s lu i c ing water w i l l  h ave lowe r he avy me t a l  

c o n c e ntrat ion s .  I n  ad d i t i on , s in c e  l o an program coa l wi l l  gene r -

al l y  h ave a s l i gh t l y  lowe r a s h  content , t h e  vo l ume o f  water ne eded 

for s lu ic ing wi l l  be sma l l er under the l o an prog ram . 

The d i f f e re n t i a l  water qua l i ty imp a c t s  o f  s o l i d  wa s t e  d i s 

po s a l  under th e lo an pr ogram a re s omewh at mo re complex . Und e r  

t h e  l o a n  p rogr am ,  th e vo l ume o f  a s h  p rodu c e d  wi l l  b e  sma l l e r  

and requ ire l e s s  l an d  for d i s pos a l . Be c a u s e  l e s s  s o l id wa s te 

d i sp o s a l  area w i l l be expo sed to r a i n fa l l , the volume o f  i n f i l 

t r a t i n g  wat e r  o r  s u r f a ce runo f f  w i l l  be lowe r .  Howeve r ,  a s h  i s  

mo r e  c hemi c a l l y  r e ac t ive than s c rubbe r s ludge , and the concentra

t i on o f  he avy me t a l s  in ash l e ac hate wi l l  be h i ghe r than fo r 

s crubber l e achat e . On the w ho l e ,  wi tho u t  the program , the vo l 

ume o f  wat e r  an d the annual amount o f  heavy met a l s ( i n pound s )  

l eached from s c rubber s lu d g e s  w i l l  be h i gh e r  than ,for a s h , 

s i n c e  a s h  i s  s tructura l l y  more s table and e a s i e r  to keep d r y . 

F ue l-independent source s o f  wastewat e r , coo l i n g wate r ,  and 

proc e s s  water b lowdown w i l l  not be changed by the lo an program . 
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I n  t e rms o f  ac tual impac t s  o n  amb ien t wa ter qual i ty from 

the s o u r ce s o u t l ined above , the loa n p rog ram primari ly w i l l  

a f f e c t  groundwate r . E xi s ti n g  New Source P e r f o rman ce Standards 

a l low the d i s cha rge o f  coal p i l e runo f f , bo t tom a s h  s lui cing 

w a te r , and ash d i s po s a l s i te runo f f  to surface water bodi e s . 

Gro undwate r  w i l l  b e  a f fe c te d  by sou rces ou t l i ne d  above . The 

c once ntrations of h eavy me t a l s  in i n f i l t ra t ing wa ter f rom co a l  

pi le runo f f  a n d  bottom a s h  s l u i c i ng wa ter w i l l be le s s  u nde r 

the loan program . Wi tho u t  the loan prog ram , po l l utant concen

tra tions i n  wa ter i n f i l trating f ro m  a s l udge di s pos a l  s i te wi l l  

be l e s s , but there w i l l  b e  a l a rger and more cont inuo u s  vo l ume 

o f  i nf i l tr a t i n g  wa te r an d th e to t a l  amount o f  he avy me t a l s  ( i n 

pounds ) e nte r i n g  the grou ndwa ter wil l b e  l a r ge r . 

So l id Wa s te/Land Us e :  

The u s e  o f  low s u l fur co a l  i n s te ad o f  s crubb e r s  to me e t  S0 2 
s tandards reduc e s  the amount o f  so l id wa s te produced an d the a re a  

n e e d e d  for so l id wa s te d ispo s a l . I n  addi tion , ash from low s u l 

fur coa l c re at e s  a s o l i d  wa s te much more condu c ive t o  env i r o nme n-

t a l l y  sound di s po s a l . 

b .  Exi s t i ng Non-Con forma nce Powe rplants 

Envi ronme n t a l  impa c ts of the loan program a t  e x i s t i n g  power

p l an t s  may d i f f e r  f rom impa c t s  a t  new powerp l a n t s  s ub j e c t to 

e x i s ting NSP S be cause the emi s s ion l im i t at ions th a t  app ly to 

e x i s t i ng powerp l a nts are in s ome i n s tan ce s much le s s  s t r i ngent 

than e x i s ting NSP S l im i t s . Th e re lat ive impa c t  of loan program 

v s . non- loan program coa l us e a t  e x i s t in g  powe r p l ant s ,  howeve r ,  

i s ,  fo r the mo s t  part , the s ame as the r e l a t ive impa c t s  a t  new 

power p l a n t s  unde r con s truct ion . As can be s e en f rom Table V - S , 

no ma j o r  chang e s  in the re la tive impac t o f  loan vs . no n - loan pro

gram coa l  use oc cur i f  the coa l s  are a s s ume d to be burned a t  

e x i s t i ng p l an t s  r a the r than new p l a n t s  u nder con s truct ion . 



Range of S02 

TABLE V-8 
SUMMARY OF RELATIVE DIFFERENCES IN IMPACTS BETWEEN LOAN P ROGRAM COAL 

BEING USED AT EXISTING PLANTS AS OPPOSED TO NEW PLANTS 

Limitations at Relat ive Differences 
Existing Plants Fuel Use and Air Relat ive Differences in Land Use/Solid Relative Differen 

( lbs/MMBtu ) Control Assumptions in Air Impacts Waste Impacts in Water Impact 

0 . 2  - 0 . 7  No program coal l/ or non
program coal suitable2/ 
for use;  fuel assumed to 

0 . 7 - 1 . 2  

1 . 2 - 1 . 7  

1 .  7 and 
greater 

be oil or natural gas 

" Select" program coa1 3/ 

can be burned without 
scrubbers ; non-program 
coal requires scrubbers 

Program coal can be burned 
without scrubbers ; non
program coal requires 
scrubbers 

Both program coal and non
program coal can be burned 
without s crubbers 

Not appl icable 

S02 , particulate , HC , 
CO , and trace element 
emissions will be es sen
tially identical whether 
program coal or non-pro
gram coal is burned .  As 
is the case at new plant s ,  
1 0 %  reduct ion i n  NOx emis
s ion s at existing plants 
which burn non-program 
coal and use scrubbers 

Same as above except that 
S02 emiss ions can be up to 
4 2 %  higher burning non
program coal as compared 
to burning program coal 

At existing plants , par
ticulate , HC , CO , NOx , and 
trace element emissions 
will be es sentially the 
same whether program coal 
is used or not .  S02 emis
s ions can be up to 2 50 %  
higher burning non program 
coal as opposed to program 

Not Appl icable 

Depending on the par
ticulate emis s ions 
l imits , 4/ the land use/ 
solid waste can be 4 %  
less o r  1% more than 
at new plants burning 
program coal ; depending 
on the particulate and 
the S02 emis sion l imits 
the land use/ solid waste 
at existing plants can 
be 15% less or 10% more 
than at new plant s 
burning non-program coal 

Not Appl icable 

At existing plants fly ash 
handling water may be dis
charged whereas new sources 
may not .  Although the same 
amount of pollutants would 
be generated in both new 
and existing plants ,  the 
greater the amount of water 
retained in the system the 
more pollutants such as � 
heavy metals and disso lved � 
solid s  infiltrate into 
groundwater and are not 
charged into the surface 
water .  The amount of dis
solved solids generated in 
the program coal case is 
0 . 3% less than the non 
proqram coal 

Same as above Same as above 

Same as above , except Same as above 
l and use/solid waste im-
pacts can be 2 %  less or 
1% more than ash produc-
t ion at new plants burning 
non-program coal 
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No t e s  to Tab l e  V - 8 : 

1/ P r og ram c o a l  = 1 1 , 8 0 0  Btu/ l b , 9 %  as h ,  0 . 7 % s u l fur . 

2 /  
Non -p ro g r am c o a l  = 1 1 , 8 0 0  Btu/ l b , 1 0 . 5 %  a s h , 2 . 2 5 %  s u l f ur . 

3/ 
" Se l e c t "  p ro g r am c o a l  = 1 1 , 8 0 0  B t u/ l b ,  8 %  a s h , 0 . 3 % s u l f ur . 

4 /  S I P  pa rt i c ul ate emi s s ion l imi t s  vary f rom 0 . 0 2 l b s /MMBtu to 

0 . 3  l b s /MMBtu . 
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Ai r :  

Exi s t i ng powerp l an t s  mu s t  mee t  S I P ' s  for S0 2 emi s s ions , 

wh i ch i n  the e a s tern S ta t e s  po s s i b l y  a f fec te d by the loan p ro 

gram vary f rom a s  low a s  0 . 2 lb s/MMB tu t o  a s  h i gh as 4 . 2 l b s /  

MMB t u . Th i s  range can be d i v i de d  into four pa r t s  co rre s pon ding 

to fo ur d i f f e r e n t  ne ce s s a ry operat ing co n f i guratio n s : be low 

0 . 7  l b s /MMBtu , whe re i t  i s  a s sume d tha t ne i ther loan nor non - loan 

p rogram coal can b e  burned ; 0 . 7  to 1 . 2 l b s /MMBtu , where s crubbers 

are needed to burn no n- lo an pro gram co a l , wh i l e  " se l e c t , "  tha t  i s  

the lowe s t  s u l fur conten t ,  loan program coa l c a n  b e  burned f re e  

o f  contro l ; 1 . 2 t o  1 . 7  l b s /MMB tu , whe re a l l  loan pro g ram co a l  can 

be burned w i thout s c rubbe r s  and no n- loan pro g ram coa l  c an be 

c urne d  only in c o n j unct ion with s c rubbe r s ; an d above 1 . 7  lb s/ 

MMB tu , where bo th loan and no n - lo a n  p rogram co al c an be used 

w i t hout s c rubbe r s . S i nce i t  i s  a s s umed that w i t h  the p rogram 

e x i s t ing powerp l a n t s  burn 1 0 0 %  p rogram coal ( de f ined a s  me e t ing 

t he 1 . 2 lbs/MMB tu N S P S  for S02 ) '  S0 2 em i s s io n s  f rom exi s t i ng 

powe r p l a n t s  w i l l be e qual t o  S0 2 emi s s i ons f rom new sou r ce s . 

Oth e r  a i r  po l l utant emi s s ions a l so are the s ame or le s s  

w i th the us e o f  loan program coa l fo r a l l  po l lutant s  but NOx · 

As a t  new powe rplan t s  under con s t ru c t ion , NOx emi s s ions from 

e x i s ting powe rp lants burning loan p ro gram coa l are approx ima te ly 

10 percent mo re than NO emi s s ion s wh en bu rn ing no n - loan pro gram 
x 

coa l . 

Wa te r :  

A t  both new and e x i s t ing powerp lan t s , bottom a s h  s l u i c i ng 

wa te r c an e i the r be d i s c harge d  d i r e c t ly a f te r  tre atment into 

" navigab l e  wa ter " or rec i r c u la ted b ack i nto the sy s tem . The 

h i gh e r  the p e r ce n tage of t h i s  water re tained w i th i n  the s l u i c in g  

s y s tem , the gre a ter the impac t o n  g roundwate r and t h e  l e s s  th e 
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i mpact o n  s u r face wate r . With program coa l ,  th e amount o f  h e avy 

me ta l s  ente r i n g  into th e water bo d i e s  from bo ttom ash s lu i c i n g  

w a t e r  w i l l  b e  l e s s  th an i f  h i gh s u l fur co a l  w e r e  burne d . 

F l y  ash h and l i n g  wate r canno t  be di s charged by new source s ,  

but c a n  be emi tted by e x i s t i n g  source s .  F l y  ash , w h i ch comp r i s e s  

8 5  p e r ce n t  o f  the a s h  ge ne r a t e d  du r i ng coa l  combus t io n , w i l l  have 

s i mi l a r  impac t s  at bo th new a nd e x i s t i ng p l a n t s  s ince th e s ame 

amo unt o f  contaminant s w i l l  be generate d . Wi th the p ro g ram , i f  

exi s t i n g  source s d i s cha r ge f ly ash han d l ing wa te r , s u r face wa ter 

qual i ty w i l l  b e  a f fec ted , wh i l e  hand l i n g  f ly ash dry at new source s 

wo uld a f fe c t  gro undwate r .  Wi thout the pro gram , i f  f l y  a s h  i s  

han d l e d  dry a t  e x i s ting sourc e s  and l a nd f i l led with s c r ubber 

s l udge ( a s  wo uld b e  the ca se w i th new source s ) , the imp ac ts w i l l 

b e  the s ame from bo th new a nd e x i s t i ng so urc e s . Again , howeve r , 

i f  the e x i s ting source s lu i c e s  th e f l y  ash an d d i s cha r g e s  th e 

s l u i c ing wate r , s u rface wa te r qua l i ty w i l l  be a f fe c te d  ra ther 

than g ro undwa ter . 

So l i d  Wa s te/Land Us e :  

Dependi ng o n  th e pa r t i c u l a r  S IP fo r pa r t i c u l a t e  emi s s i o ns 

at e x i s ting non -conforma nce powe rp lan t s , up to 4 %  le s s  or 1 %  

more so l id w a s te may b e  produced re lat ive to new sou r c e s  me e t ing 

the e x i s ting N SP S  fo r pa rticu l a te s . I f  hi ghe r s u l fur , non- loan 

p rogram coal i s  burne d ,  e x i s t i n g  p l an t s  may produce up to 1 5 %  

l e s s  o r  1 0 %  mo re s o l id wa s te than new p l ants bu rning no n - l oan 

program coal . 

c .  Ma j o r Impacts o f  the P ro gram 

The ma j o r e nvi ro nme n t a l  imp a c t s  o f  the loan program w i l l  be 

on l and use and so l id wa s te d i s posa l . Wi thout the p rogram , mo re 

s o l i d  wa s te ( a s h  as we l l  as s crubbe r s l ud ge ) w i l l  requ i re d i s po s a l , 

wh i l e  w i th the program , only a s h  w i l l  requi re d i sposa l .  Mo re 

s l udge than a s h  w i l l  be produce d , requ i r i ng more l and for d i sp o s a l . 
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I n  addi t ion , s c r ubbe r s ludge s are s ub j e c t  to rewater i ng and are 

gener a l ly l e s s  s tab le th a n  a s h  as a founda tion ma te r i a l . The 

di s po s a l  o f  s c r ubber s l ud ge poten ti a l l y  may pre c l ude land u s e d  

f o r  d i s po s a l  from future p ro duc t ive us e .  S u c h  imp a c t s  w i l l  b e  

avo i ded w i th t h e  u s e  o f  low s u l fur coa l  prod uc e d  under t h e  l o a n  

program . 

4 .  Re s i dua l s  P roduced 

In th e a na lys i s  of re s i dua l s  that f o l lows , i t  is a s s ume d 

tha t coa l produce d  u nde r th e loan program i s  bu rned at new power 

pl ants a l re ady under con s truc tion i n  th e fo l lowing State s : New 

York , Pennsylva n i a , We s t  Vi rg i n ia , Ma ry l a nd , De l aware , No r th 

Caro l i na , South C a ro l i na , Geor g i a , F lo r ida , Ken tucky , Al abama , 

Mi s s i s s ippi , Oh i o , I nd i ana , I l l i no i s , Mich i gan , and Wi s co n s i n . 

I t  i s  a s s ume d th a t  no c o a l  f rom th e loan program wi l l  be burne d  

a t  uti l i t ie s  o r  o ther f ac i l i t i e s  converting from o i l  and/o r gas 

to co a l . 

I n  order to det ermi ne the envi ronmental impa c ts o f  th e loan 

pro gram , pol luta nt re s i du a l s  we r e  c a l c u l a ted at the p l a nt leve l 

for a uni t - s i zed new powerplant a l ready u nde r cons tru c t io n . 

Th e se new powerp l an t s  i n  th e area o f  th e e a s te r n  u . S .  ou t l i ne d  

above h ave a broad r ange i n  s i ze f rom 2 8 0  MW t o  1 3 0 0  MW . l /  The 

average s i z e fo r a new powerpl a nt ( s ing le uni t )  is app roximate ly 

5 7 0  MW . This an a ly s i s  u s e s  the 5 7 0  MW unit powerplant to c a l c u

l a te re s idua l s . I t  i s  a s s umed that the unit ope rates a t  a 6 0  

percent c apac i ty w i th a heat rate o f  1 0 , 0 0 0  B t u/kWh . Fo r th e 

purpo s e s  o f  analy s i s , i t  i s  a s s umed that , under the loan guar

antee pro g ram , the powerplant w i l l only burn co a l  produced as 

a r e s u l t  of th e prog ram and having the f o l lowing charac teri s ti c s : 

1 /  K idde r , Peabody & Company , I n c . , " A  Status Repo r t  on E l e c tric 
Uti l i ty Ge ne r a t i ng Equ i pment , Fos s i l  Bo i le r s , "  Ma rch 1 8 ,  1 9 7 6 , 
New Yo rk , New Yo rk . 
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a h e a t  r a te o f  1 1 , 8 0 0  Btu/ lb , a s u l fur co n te n t  o f  0 . 7  pe r c en t , 

and a n  ash co ntent o f  8 p ercent ( by we igh t ) , and that powerplant 

p a r t i cula te emi s s ions w i l l  mee t  exi s t in g  NSPS w i th the u s e  o f  

e le c tro s ta ti c  pre c i p i ta to r s  ( E SP ' s ) . No S0 2 con t ro l  i s  a s s umed 

to be n e c e s s ary to mee t  e xi s t i n g  N S P S  for S0 2 emi s s io n s . 

W i tho u t  the loan p rogram , i t  i s  a s sumed that new powerpla n t s  

w i l l  burn c o a l  w i th a h ea t  con te n t  o f  1 1 , 8 0 0  B tu/ lb , a s u l fur co n

tent of 2 . 2 5 percent , and an ash con tent of 1 0 . 5  p e r c en t . The 

lower a s h  con t e n t  o f  the loan pro gram co al r e f l e c t s  the a s s ump 

tion tha t approxima t e l y  1/ 3 o f  the coa l produced und e r  th e loan 

p rogram wi l l  b e  c l ea ned to a sul fur con t e n t  of 0 . 7  percen t .  The 

c le an i ng proce s s  o n  average redu c e s  th e ash con tent o f  coal by 

5 0  p e r c e nt . l/ Powe rpl ant emi s s io n s  are a s s umed to me e t  e x i s ting 

NSPS for par ti cu l a te s  and S0 2 through the u s e  of an FGD s cr ubbe r  

sy s te m .  

Ex i s t i ng non - co n formanc e powerp l ants a l so are a s s umed to 

burn o n l y  p rogram c o a l  unde r the l oan guarantee p rogram ( i . e . , 

no b l ending ) . Ag ai n ,  a 5 7 0 -Mlv un i t  powe rp l ant i s  as s umed . 

Ex i s ti ng powe rpl an t s  me e t  the S I P o f  1 . 2 l b s  S0 2 /MMBtu when 

burn i n g  p rogr am coal without s c rubbe r s . W i tho ut the p rogram , 

exi s t i ng source s are a s s umed to burn h igh s u l fur c oa l  u s ing 

s c rubbe r s  to meet S I P ' s r anging f r om 1 . 2 to 1 . 7  lbs S 0 2 /��BtU . 

Program and non-program coa l characte r i s t i c s  a r e  a s s umed to be 

the s ame for exi s ting s o urce s as fo r new sourc e s . Powe rp l ant 

ope rating c ond i t ions ( i . e . , 6 0  p e rcent c apac ity , heat rate o f  

1 0 , 0 0 0  B tu/hr ) a l s o  a re the s ame . Emi s s ions are not quanti f ie d  

f o r  ex i s t in g  source s ,  but a re d i s c u s s ed gener i ca l ly i n  t h e  text . 

1 /  
u . S .  Department o f  I nt er i o r , Bureau o f  Mi ne s , " Su l f u r  Reduc t i on 
Potent i a l  o f  the Coa l s  of the Uni ted S tate s , "  Bureau of Mi n e s  
Report o f  I nve s t i g at ion s , R I  8 1 1 8 , 1 9 7 6 . 
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A i r  emi s s ions f rom co a l - f ired powe rp lants i n c l ude parti c u

l a tes , s u l fur d io x i de ( S0 2 ) '  n i trog e n  oxides ( NOx ) , ca rbon mo nox

i de ( C O ) , hydrocarbons ( HC ) , and tra c e  e l ement s . B e c au se the 

n ew powerp lants mus t me e t  e x i s ting NSP S , pa r t i cul a t e  a nd S0 2 emi s 

s ion rate s f rom coa l - f i re d  powerplants a f f e c t e d  by the loan pro gram 

wi l l  not d i f f e r  even though l ow s u l fur rather than h igh s u l fur coa l  

wi l l  b e  produc e d  and us ed under the loan program . However , pa r t i 

c u l a te and s u l fur dioxide contro l  requireme nt s wi l l  b e  gre a t l y  

a f f e c te d  b y  t h e  u s e  o f  l o a n  pro gram coa l . S0 2 emi s s io n s  f rom 

coa l - f i red powerp la n ts are a d i re c t  func ti on o f  the su l f ur conte n t  

o f  t h e  c oa l . B e twe e n  9 5  a n d  9 9  p e r c e n t  o f  th e s u l fur i n  co a l  i s  

co nve rted to gas eous s u l fur d ioxide i n  the pro ce s s  o f  burn i n g  coal 

a nd can be emitted to the a tmo s phe r e . The b a l ance o f  the s u l fur

i n  coa l rema i ns i n  the fly and bo ttom ash r e s i due . 

Parti c u l a te emi s s ions are a func t i on o f  the ash conte n t  o f  

t h e  coa l and bo i l e r  de s i gn . Ash la rge ly i s  compri s e d  o f  s i l i ca ,  

a l umina , and i ron . Whe n  c o a l  i s  burn e d ,  a l l  o f  th i s  ino rgan i c  

ma tter i n  the coa l be c ome s a s h  and e i the r rema i n s  i n  the bo i le r  

as bottom a s h  o r  i s  e xhaus ted thro ugh the s ta ck a s  f l y  ash . 

B o i l er typ e de termine s  wha t  f ra ctions o f  the ash i n  the co a l  

be come f ly and bo ttom ash . Norma l ly , 6 5  percent o f  the a s h  i n  

coa l become s f l y  a s h  whe n  coa l  is burne d  in a pulve r i ze d  w e t  

bot tom bo i le r , and 8 5  p er ce nt whe n  burne d  i n  a pu lve r i z e d  dry 

bottom bo i l er . Cyc lone bo i l er s  re i n j e c t  f l y  ash i nto the bo i ler 

a n d  re s ul t  i n  much l ower amounts of fly a sh ; only 2 0 pe rcent o f  

the a sn i n  co a l  b ecomes f ly ash . l /  

1 /  U . S .  Envi ronme ntal Prote c t i on Age n cy , " Comp i l a t ion o f  Air 
Pol l u t ion Emi s s io n  Facto r s , "  P ub l i c a t ion No . AP - 4 2 , Second 
Edition . 
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( 1 )  New Powe rp lan t s  

Con trol l e d  amb ie n t  p a r t i culate and S0 2 l e ve l s  w i l l  no t be 

a f fe c ted by the Coa l Loan GUaran te e P rogram because w i th o r  with

o u t  i t , p a r t i c u l a te and S0 2 em i s s ion s f rom new powe rplan t s  unde r 

c on s truction mus t mee t  e x i s t ing New Sou rce P e r f o rman c e  S tandards . 

Ac tua l pa r t i c u l a te and S0 2 emi s s ions , th ere fore , w i l l  be the s ame 

regard l e s s  o f  wh e the r o r  no t the c o a l  bu rn ed i s  low o r  h i gh s u l 

f ur . To me e t  th e s e  l imi t s , howe ver , each co a l -burning powerp l a nt 

mus t have in s ta l l e d  o n  i t  pol l ution con t ro l  equ ipment ; thus the 

loan prog ram w i l l make a s igni f i c an t  d i f f e re nc e  in the k i nd and 

extent o f  a i r  p o l l ution control re quired on new powe r p la n t s  u nd e r  

cons truc tion . 

Tab l e  V- 9 p re s e nt s  the p a r t i c u la te and S0 2 removal e f f i c i en

c ie s  with and w i thout the loan program that w i l l  be ne eded to 

reduce pa r t i c u la te and S0
2 

emi s s ion rate s from new pow e r p la nt s to 

thos e re quired unde r e x i s t ing NSPS . E f f i c i enc i e s  are g ive n in 

p e r ce ntage remova l for a l l type s of bo i le r s . W i th th e loan pro

gram , the new powerp lant s w i l l  be able to ope rate w i th s l i gh t l y  

low er e f f i c ie ncy par t ic u l a te con trol equ i pme nt a nd w i thou t S0 2 

control e q u i pment . Wi tho ut the loan program ,  new powe r p l an t s  

mus t b e  equipped w i th S0 2 removal e quipme nt . 

As d i s cus s ed i n  Se c t ion I I -D , w i thout th e pro gram , new 

uti l i t i e s  are a s s ume d to add only enough s c rubb i ng capa c i ty to 

comp ly w i th the ma x imum p e rmi s s i b l e  emi s s i o n s  und e r  th e State ' s  

s tandard s .  Thi s i s  th e mos t economic mode o f  ope rat io n  fo r a 

powerp lant . l/ Furth e r , th i s  mode o f  op e r a t io n  i s  the ba s i s  for 

the 6 9 %  required remova l of s u l fur shown in Ta b l e  V- 9 and the 

ident i c a l  em i s s ions pro j e c tions , w i th an d w i thout the p ro g ram , 

s hown i n  Tab l e  V- 1 2 . 

1/ New uti l i t i e s  could ( and l ike ly w i l l )  b l e nd h i gh su l fur w i th 
low s u l f ur co a l  to j us t  mee t  th e NSPS for S02 ' Howev e r , to 
s imp l i fy th e ana ly s i s , i t  wa s a s s ume d tha t  no coa l was b l ended 
and that new s o ur c e s burn 1 0 0 %  program co a l . 



TABLE V- 9 

PARTI CULATE AND S02 EMI SS IONS CONTROL 
EFF ICIENCIES NEEDED TO MEET NSPS 

Powe rplant Type 

Pulveri zed 
V-1e t  Bottom 
Dry Bottom 

Cyc l one 

Required partirqlate 
Matter Removal I 

( %  removal ) 

With Loan 
Program 

9 8 %  
9 8 . 5 % 

9 3 . 0 %  

Without Loan 
Program 

9 8 . 5 %  
9 9 . 0 % 

9 4 . 5 %  

1/ The EPA NSPS i s  0 . 1 0 Ibs/MMBtu . 

2/ The EPA NSPS i s  1 . 2  Ib s/MMBtu . 

Requi red S02 Remova1 2/ 

( %  removal ) 

With Loan 
Program 

o 
o 
o 

Wi thout Loan 
Program 

6 9 %  
6 9 %  

6 9 %  

<: I 
U1 o 
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Wi thout the program , the e f f i ciency o f  the parti culate 

con tro l equipment used mus t  b e  be tween 9 4 . 5  and 9 9  percen t ,  

depe nd ing on the typ e  o f  bo i ler ; with the loan program the 

required e ffi cienc ies w i l l  be s l ightly reduced to between 9 3  

and 9 8 . 5  percent depend i ng on bo i l er type . The three ma jor 

s y s tems for con tro l l i ng particulate emi s s ions from uti l i ty 

boi l ers are e lectros tatic precipitato rs ( ESP ) , baghous e f i l 

ters , a n d  cyc l one me chanical co l lectors . Of  these sy s tems , 

E SP ' s  or  baghous e s  have the removal e f fi c iency needed to me et 

exis ting NSP S particulate matter emis s ion rate s . Baghouse 

f i l ters , as  their name imp l i e s , collect particulate matter in 

large bag f i l ters and are 9 9  percent e f f i c ien t . Curren tly , 

i ns ta l led E SP ' s average remova l e f fi c ienc ies o f  more than 9 7  

p ercent and can eas i ly op era te with proper ma intenance at  e f fi

c ie nc ies  o f  9 9 + percent . Ne i ther o f  these  devices has a d i s ce rn

ible e f fe c t  on gaseous po l lutant emi s s ions , and nei ther re sults  

in addi tiona l air pol lutants . 

The loan program ' s  mos t  dramati c impac t  i s  on S0 2 contro l 

requi rements . Without the program , the S0 2 contro l e f fi ciency 

mus t be 69 percent to meet existing NSP S ; with the pro gram , no 

S0 2 emi s s ions contro l w i l l  be required . The demons trated e f fec

t ive me ans o f  S02 removal i s  the use o f  either a l ime or l ime

s tone s crubber f lue gas desul furi zation ( FGD ) sy stem . Such a 

s y s tem w il l  be needed at new powerpl ants  no t a f fe c ted by the 

loan program . Th ese sys tems operate through introducing sub

s tance s into the flue gas that chemical ly react with S0 2 and 

re sult  i n  th e removal o f  6 0  to 8 5  percen t of  the S0 2 from the 

f l ue ga s . I f  a s crubber i s  used , i t  a l s o  reduces parti cul ate 

ma tter emi s s i ons by more than 9 9  percent . Thus , wi thout the 

loan program , particulate and S02 emi s s ions l imits cou l d  be met 

through the us e o f  a scrubber only . 
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Addi tional emi s s i o ns a s s o c i ated w i th FGD sy s tems depend on 

whe ther or no t the s c rubb e r  me d i um i s  re gene r a te d  f rom th e spent 

s crubb e r  wa s te s tre am . The non-regene rab l e  s crubb i ng s y s tems 

wh i c h  p roduce a c a l c i um s u l f i te / sul f a te s ludge as the end pro duc t 

have no a s soc i a te d  a i r  emi s s ion s . The re ge nerable proce s s e s  wh i ch 

produ c e  e leme n t a l  s u l fur o r  s u l fur i c  aC l d emi t S0 2 or S0
3 

duri ng 

re generat ion o f  the s c rubb er me dium and produc t proce s s i ng .  

Tab l e  V- l O  p re s e n ts uncontro l l e d  em i s s ion rate s for carbon 

mono x i de , h ydroc a rbo n s , and n i trQgen oxides f rom the thre e  typ e s  

o f  powerpl ant bo i l er s .
1/ 

O f  the s e  thr e e  p o l l utant s , onl y N0
2 

w i l l  b e  a f fe c ted b y  the loan program . 

Carbon monox ide , hydrocarbon s , and a ld ehyd e s  occur i n  re l a 

t ive l y  s ma l l  quant i t i e s  dur ing c o a l  c ombu s tion a t  powe r p l ants . 

Th e y  re su lt f r om incompl ete comb u s t ion o f  the organ ic po r t ion 

o f  the c o a l . Car e f u l  control of e xce s s  a ir rate s ,  the use of high 

c ombu s t ion temperature s ,  and prov i s ions for int imate f ue l -a i r  

c on ta c t  m i n im i z e  these em i s s io n s . S i nce em i s s i on s  o f  the se pol 

l ut an t s  are d e te rm i ned b y  the ope r a t ing c h a rac ter i s t ic s  o f  the 

powe rp l an t  b o i le r ,  the loan program w i l l  not a f f e c t  the emi s s ion 

of th e s e  pol lutants a t  new powerplan t s . w i th or withou t the 

program , the s e  a ir po l l utants wi l l  not b e  contro l l e d  and emi s s ion 

rates w i l l  b e  i d e n t i c a l . 

N02 
emi s s ion rates are a l so inde pendent o f  fue l  type a nd 

d i f f e r  o n l y  becau s e  S 0 2 
s c rubb e r s  a l s o  reduce N02 emis s i on s . 

1/ 
S ince the emi s s io n  rates shown i n  Tab l e  V- l O  are b a s e d  on 
compl ex r e l at ionsh ips b e twe e n  coal type , b o i le r type , oper
at ing prac t i ce s , and the a ir -to -fue l ratio , the y c an no t  be 
ad j u s ted to r e f l ec t  emi s s ion s from the combus tion o f  the 
low s u l fur prog ram c o a l  a nd h i ghe r s u l fu r  coal wh i c h  wou ld 
be u s ed in th e ab sence o f  th e program . Th e emi s s ion rate s 
shown i n  the tab l e  are on ly meant to g ive a rough e s t imate 
of ac tual em i s s ions o f  s tat ions a f f e cted by the prog ram . 



V- 5 3  

TABLE V- 1 0  

UNCONTRO LLED POWE RPLANT EMI SS I ONS -

CO , HC , AND NO x 

Powerp l a n t  Type 

We t Bot tom 

Dry Bot tom 

Cyc l o n e  

( l b s /MMBtu ) 

CO 

. 0 4 2  

. 0 4 2  

. 0 4 2  

HC 

. 0 1 3  

. 0 1 3  

. 0 1 3  

NO -x 

1 .  2 6  

0 . 7 6 

2 . 3 1 

A s sumi ng th e u s e  o f  coa l w i th the f o l l owing character i s t ic s :  

Hea t  con tent : 1 2 , 0 0 0  Btu/ l b  

A s h  c o ntent ( % ) : 1 0  

S u l f u r  content ( % ) : 1 . 5 

SOURCE : Compi l at ion o f  A i r  P o l l u tant Emi s s io n  Facto r s , EPA , 
AP- 4 7 , March , 1 9 7 5 . 
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Ni trogen oxides are produced from h igh- temperature reac tions o f  

n i t rogen and oxygen present i n  th e combus tion atmo s phere and 

the combus tion o f  ni trogen-conta ining compound s i n  the fue l . 

Th e concentration of  ni trogen oxides in the exhaus t during coal 

combus tion i s  af fec ted by the amount of nitrogen i n  th e co al , 

the a ir-to - fue l ratio , and the t ime and temperature prof i le o f  

the combus tion gas es as they pa s s  through th e bo i ler . N o  con tro l 

equipment is  now in use or avai lable  for us e to con tro l N0 2 emis 

s ions ( a l though s crubbers , a s  s tated earl i er , s l ightly reduce 

N0 2 emis s ions in add i tion to S0 2 ) .  I n  some cases , s c rubbers 

can decrease N0 2 emi s s ions from powerplants by as  much as 1 0  

percen t ;  however , such large decreases i n  N0 2 emis s ions due to 

s c rubbers are rare . Typic a l ly , S02 scrubbers reduce N0 2 emi s 

s ions from powerp lants by between 5 and 1 0  pe rcent . Thus , with 

the program , N0 2 from powerp lants wi l l  enter the atmo s phere un

c ontro l led , wh i l e , on average without the program , N0 2 emi s s ions 

w i l l  be reduced by scrubbers at new powerp lants by approximate ly 

10 percent . ll 

Coal combus tion a l s o  results in emi s s ion o f  a vari ety o f  

to xic trace e l ements wh ich , in s u f f i c i ent quanti ty , can cau se 

adverse environmental and hea lth e f fects . These to xi c s ubstances  

are con ta i ned i n  coal  i n  trace quantitie s .  Tab le V- I I  presents 

th e trace element content o f  coal and typical trace e lement emis

s ion rate s  from a coa l - f ired e lectric power plant . On  the who l e , 

trace e l emen t emi s s ions from new powerplants  wil l be s l i ghtly 

lower than tho s e  pre sented in th e table because such p lants w i l l  

have soph i s t i cated ESP ' s .  Al though S0 2 s crubber uni ts a l so remove 

trace e l ements by e ntra ining par ticles , addi tiona l removal i s  

achieved thro ugh chemica l  reactions i n  con j unc tion with the 

II Ten percent i s  used i n  th i s  ana ly s is as th e percent reduc tion 
in N0 2 emi s s ions expec ted due to s crubber us e to approxima te 
what could be expec ted as the wors t  case impa ct o f  th e loan 
pro gram . 
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TABLE V- I I  

TRACE E LEMENTS AND EMIS S IONS FROM COAL 

Concentration Emi s s ion Factor 
El ement (Erm ) (9/ l OG B tu )  a./ 

Antimony 5 0 . 2 0 

Ar senic 32 1 . 3  

.Bar ium 5 0 0  2 0 . 2  
Beryll ium 2 . 44 0 . 099 

Boron 61 2 . 4 7 

Cadrnj.um 0 . 0 3 0 . 0 0 1  

Chlo r ine 160 6 . 4 8 

Chromium 1 5 . 4  0 . 6 2 4  

Cova l t  4 . 8  0 . 194 
Coppe r 13 . 5  0 . 5 4 7  

Fl uorine 8 2  3 . 3 2 
Lead 9 . 5  0 . 3 8  

l�anganese 50 2 . 02 
Nerc ury 0 . 1 5 0 . 0 0 6 1  

Nickel 14 . 8  0 . 5 9 9  

Se l�n ium 2 . 2  0 . 08 9  

Te l l u r ium 1 0 . 0 4 

Thal l i um 0 . 3 0 . 0 1 

Tin 0 . 9 0 . 0 3 6  

Ti tan ium 385 1 5 . 6  

V a n ad i um 2 6 . 4  1 . 0 7 

Z i n c  12 0 . 4 9 

a/ Based o n  heating val ue o f  1 1 , 2 0 0  Btu/ l b  for coal a s  burned. 
S OURCE : Ha z ardous Emi ss i on Charac teri z ation o f  Util i ty Bo i l e r s , 

EPA- 6 5 0/ 2 - 7 5 - 0 6 6 , Jul y , 1 9 7 5 . 
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remova l o f  S0 2 . There for e , the powerp l a nt e qu i pped w i th s c rubb er 

uni t s  w i l l  have a s l i gh t ly lower tra ce e lement emi s s io n  rate . 

Howeve r ,  w ith the loan pro gram , trace e l ement emi s s i o n  r a te s o f  

pow er p l a n t s  burning low s u l fur co a l  r a th e r  th a n  us ing s c rubbe r s  

t o  me e t  S0 2 emi s s ion s t a ndards al s o  w i l l  b e  s l igh tly lowe r due 

to the u s e  of l ower a s h  c o a l  made ava i l ab l e  by th e pr ogram . Tr ace 

e leme n t  emi s s ion rate s a re g e ne r al ly proportion a l  to the as h con 

ten t o f  the coal , provi d e d  a l l  other con di t ions are ide n t i c a l . 

co n tr o l led pow e rp l a n t  emi s s ions o n  a n  a nn ua l  bas i s  are sum

ma r i ze d  in Tab l e  V- 1 2 for both the program ca s e  and th e b a s e  c a s e  

w ithout the p rogram . Annual po l l u tan t l oading s a r e  g ive n for a 

5 7 0 -MW pow erp l a n t  ( ave rage s i ze o f  new powerp l a n t s  be twe e n  1 9 7 6  

and 1 9 7 7 ) , a s suming a h e a t  rate o f  1 0 , 0 0 0  B tu/kWh and a 6 0  pe r

cent c ap ac i ty use f ac tor . P a r t i c u l a te and S0 2 emi s s io n s  from the 

p la n t  ar e as s umed to me e t  e x i s ting N S P S  l im i t s . co and hydr ocar

bon e mi s s ions are not a f fe c ted a s  a r e s u lt o f  the pro gram . As 

d i s cu s s e d  e a r l i e r , trace e lement e mi s s io n s  are s l i g h t l y  lower ed 

to a s im i l ar e x te n t  bo th w ith and w i thou t th e program . As c a n  

b e  s e e n  from the tabl e , o n ly annual N0 2 load i ng s  w i l l be i n c r e a s e d  

as a re s u l t o f  th e pro gram . 

( 2 ) E x i s t i ng Non- Con formanc e Powe rp l a n t s  

The a i r  qua l i ty impac t o f  loan v s . no n- loan program a t  

e xi s t ing pow er p l a n t s  i s , f o r  t h e  mo s t  p a r t , i d e n t i c a l  to the 

imp a c t s  at new pow erp l a n t s  unde r con s truc tion . Jus t  as par ti

c u l ate an d S0 2 emi s s ions f rom new powe r p l a n t s  mus t me e t  e xi s t i n g  

N S P S  l i m i t s  whe ther or n o t  loan or no n- loan program coa l i s  u s ed , 

partic u l a te and S0 2 emi s s io n s  f rom e x i s t i n g  p lan t s  w i l l have to 

comp ly w i th a l l  a pp l i c a b l e  a i r  po l l u t ion con t ro l  requireme n t s , 

wh e th e r  o r  not h i gh o r  l ow su l f ur coal i s  u s ed . Howeve r ,  b e c a us e  

S I P  S0 2 emi s s i on ra te s vary f rom 0 . 2 t o  4 . 2 l b s/MMB tu ,  four di f 

fere n t  s e t s  o f  opera t i ng cond i t io n s  mus t  be e x ami ned f o r  e x i s t i ng 

p l an t s  wh i le only one , me e t ing e x i s t i ng N S P S  l im i ts , mus t be 
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TABLE V- 1 2  

IMPACT O F  LOAN PROGRAM ON 

C ONTRO LLED EMI S S I ONS FROM A NEW 5 7 0 -MW POWERPLANT 

( ton s/yea r )  

Po l lutant With p rogram 2/ Witho ut program3 /  

Part i c u l a te Matte r 1 , 4 9 8  1 , 4 9 8  

S0 2 1 7 ,  9 7 6  1 7 , 9 7 6  

HC 1 9 5  1 9 5  

CO 6 2 9  6 2 9  

NO 
4 /  

2 1 1 , 3 8 4 - 3 4 , 6 0 2  1 0 , 2 4 6 - 3 1 , 1 4 2  

1/ 

2 /  

3/ 

4 /  

Emi s s ions from a new 5 7 0 -MW p owerplant a s s uming part i cu l a te s  
a nd S0 2 emi s s io n  rates mee t  e x i s ting NSPS l imi ts . 

A s s ume s E SP parti c u l a te contro l and no S0 2 cont ro l . 

As s ume s S0 2 and par t i c u l a te contro l .  

Depending o n  bo i l er type . 
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e xam ined for new p l a n t s . Th e four con f ig urations corre s pond to 

the fo l lowing S I P  S0 2 em i s s ions l imi t s : b e low 0 . 7  I b s /MMB tu , 

0 . 7  to 1 . 2 Ib s /MMBtu , 1 . 2 to 1 . 7  Ib s/MMB tu , and above 1 . 7  I b s /MMB tu . 

Wh ere S I P  emi s s ions for s u l fur dioxide are be low 0 . 7  I b s /MMBtu , 

i t  i s  a s s ume d that ne i th er loan no r no n-loan prog ram co a l  wi l l  be 

us ed a t  e xi s t i ng powerplants . Only fue l s  w i th a ve ry l ow su l fur 

con te nt can b e  us e d  prac t i cably wh e re s u l fur d ioxide emi s s ion 

ra tes are s o  s tr i ngent . 

and me tal lurg i c a l  coal . 

Such fue l s  are some o i l s , natur a l  g as , 

Whe re emi s s ion rate s are from 0 . 7  to 1 � 2  l bs/MMBtu ,  program 

coal could be burned at e xi s ti ng plan t s  if " select , �  that is , the 

l owest su l fur c ontent , coal were used . S02 emi s s ion rates i f  

" sel ect " coal were used c oul d j ust meet S I P  l imits within thi s  

range without the u s e  o f  s crubbe rs . Non-loan program coal c ould 

a l so b e  burned but only with the use of sc rubbe r s . Und e r  the se 

SIP emi s s i on l imi tat ions for S02 ' particul ate , HC , CO , and trace 

e l ement emi s s ion s f rom exi s t i ng plants wi l l  not d i f fe r  if loan 

o r  non-·loan program coal i s  burne d .  As at new powerplants af

fected b y  the loan program , o nly NOx emis s ions will dif fer . NOx 
emi s s ions f rom burn ing loan program coal would be 10  percent highe r  

than i f  non-,lo an program coa l we re burned . 

Where th e S I P  emi s s io n  rate for su lfur dioxide i s  between 1 . 2  

and 1 . 7  lbs /MMBtu , the only dif ference from the precedi ng c as e  i s  

that all  loan program coal could b e  burned at existing plants 

wi thout the use of scrubber s .  Non-lo an program coal u s e , agai n , 

would requ ire the use o f  scrubbers . Air po l lutant emi s s ions are 

identical to the previou s  c a se - NO emi s s i ons are 10 percent l e s s  x 
if  non- loan p rogram coal i s  burned and parti culate , HC , CO , and 

trace e l ement emi s s ions are the same with the use o f  loan or non

loan program coal . However , wh ere S0 2 emi s s i o n  l imi ta tions are 

between 1 . 2 and 1 . 7 lbs/MMBtu , S02 emi s s ion s  us i ng non-loan program 

c oal wi l l  be up to 4 2 percent higher than S02 emi s s ion s us ing 

loan p rogram coa l . 
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The f i na l impac t c a s e  for e x i s t ing powerplan t s  con c e rn s  

e xi s t ing powe rplants i n  a re a s  wh ere the S I P  S0 2 emi s s io n  rate s 

are gre a te r  than 1 . 7  lb s /MMB t u . Here both loan an d no n-loan 

program coa l c a n  b e  used a t  e x i s t i ng p lants w i thout the use 

of s c rubb e rs . l/ us ing loan or non- loan program coa l a t  e x i s t i ng 

plan t s  u nder th e s e  con d i t ion s , pa r t i c u l a te , HC , CO , NOx ' a nd 

trace e l eme n t  emi s s ions w i l l  be e s s e nt i a l ly the s ame and only 

S0 2 emi s s ions w i l l  d i f fe r . S I P  S0 2 emi s s ion l imits i n  the 

e a s tern S ta te s  po s s i b ly a f fe c te d  by the loan program are as 

h i gh as 4 . 2 lb s /MMB t u , whe r e  an nua l S0 2 e mi s s ions f rom e x i s ting 

p lants u s ing no n - loa n  program coa l wo u l d  b e  2 5 0  per cen t more 

than if the plants burned loan prog ram coa l . 

b .  Wa te r 

Wa ter q u a l i ty impa c t s  generated by th e operation or con 

s t ru c ti o n  o f  a coa l - f i re d  powerplant c a n  b e  c a t e gor i z e d  in to 

two groups : chemi c a l  and th erma l . The rmal po l l ut io n  o f  wa te r 

way s o c c urs f rom t h e  d i s ch a rg e  o f  conde n s e r  coo l ing wa ter , wh i c h  

i s  o f  s i gn i f i c antly h i gh e r  te mperature tha n th e amb ie n t  w a t e r  

tempe ra ture t o  which i t  i s  d i s charged . Chemi c a l  po l l u tion 

o c c urs f rom d i s c ha r g e s  o f  chemi c a l - co n tain ing e f f l ue n t s  i n to 

e i ther s ur f a c e  o r  g ro undwa t e r  bod i e s . 

The amo unt o f  thermal p o l l ution generated i s  dependen t  

upo n t h e  p l an t ' s  e f f i ci ency i n  conver t in g  h e a t  t o  e l e c t r i c i ty . 

As shown in Tab l e  V- 1 3 ,  the greater th i s  e f f i c i e ncy , the l e s s 

h ea t  i s  d i s charged . Gene r a l ly , amb i en t  water tempe ra t ur e s  i n

c r e a s e  4 . 5 - 1 3 ° C  ( 8 . 6 ° C  ave rag e ) .  The s e  inc r ea s e s  are no rma l ly 

ins i gn i f icant due to h i gh f low r ate s wh i ch a l l ow a la rge sur

face area temperature d i s s ipa t ion . Therma l  impa c t s  do not vary 

w i th th e type of coa l u s ed and th ere fore w i l l not be a f fec ted 

by th e Coal Loan Gua ra ntee Program . 

1/ A s s uming non-loan program coal var i e s  b e tween 1 and 3 . 5  
percent i n  s u l fur conten t . 



TABLE V- 1 3  

EFF I CIENCIES , HEAT RATES AND HEAT REJECTED BY COOLING WATER 

P lant P lant Heat Converted S tack and P lant Heat Rej ec ted 
E f f i c i ency Heat Rate to E lectr i c i ty Heat Los se s  to Cool ing Wa ter 

% Jou l e s  per kWh x 1 0  - 6  ( Btu/kWh ) 

Fos s i l -Fuel ed units 

3 8  9 . 5  ( 9 , 0 0 0 )  3 . 6  ( 3 , 4 0 0 )  0 . 9 5 ( 9 0 0 )  4 . 9 5 ( 4 , 7 0 0 )  

3 4 1 0 . 5  ( 1 0 , 0 0 0 )  3 . 6  ( 3 , 4 0 0 )  1 . 0 5 ( 1 , 0 0 0 )  5 . 8 5 ( 5 , 6 0 0 )  

2 9  1 2 . 5  ( 1 2 , 0 0 0 )  3 . 6  ( 3 , 4 0 0 )  1 . 2 5 ( 1 , 2 0 0 )  7 . 6 5 ( 7 , 4 0 0 )  

2 3  1 5 . 5  ( 1 5 , 0 0 0 )  3 . 6  ( 3 , 4 0 0 )  1 . 5 5 ( 1 , 5 0 0 )  1 0 . 3 5 ( 1 1 , 1 0 0 )  

1 7  2 1 . 0 ( 2 0 , 0 0 0 )  3 . 6  ( 3 , 4 0 0 )  2 . 1  ( 2 , 0 0 0 )  1 5 . 3  ( 1 4 , 6 0 0 )  

. Nuc l ear Units 

3 4  1 0 . 5  ( 1 0 , 0 0 0 )  3 . 6  ( 3 , 4 0 0 )  0 . 5  ( 5 0 0 )  L 6 . 4  ( 6 , 1 0 0 )  

2 9  1 2 . 5  ( 1 2 , 0 0 0 )  3 . 6  ( 3 , 4 0 0 )  0 . 6  ( 6 0 0 )  8 . 3  ( 8 , 0 0 0 )  

SOURCE : Deve lopment Docunen t for E f fl uent Limi tation Guide l ines , Ste am Electric  Power 
Generation , EPA 4 4 0  1 - 7 4 0 2 9 -A ,  October , 1 9 7 4 . 

I I 
<: I 0"1 
o 
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Chem i c a l  po l lutant e f f luents from powe rp l ants may be s ub d i 

v i de d  i n t o  two c atego r ie s :  fue l -dependen t and fue l - independent 

d i s charge s . Taken tog e the r , there are ove r 2 0  d i f fe re n t  i dent i 

f i ab l e  source s o f  chemi c a l  w a s te a t  a fo s s i l  fue l- fired p l an t . 

The s e  sources a re g iven i n  Tab l e  V- 1 4 . 

Fue l - indepe ndent d i s charges o r i g inate f rom intern a l  powe r

plant a c t iv i t i e s  such a s  conde n s e r  coo l ing , b o i l e r  fee dwater pre

treatme n t , s te am b lowdown , and bo i le r  c le an i ng , a l l  o f  whi c h  a re 

re l a t i ve l y  independe n t  o f  the fue l source used to f i re the unit . 

M i s c e l l aneous s uppo rt a c t i v i t i e s  such a s  sanita ry sys tems , l abora

tory an d s amp l ing w a s te s , and intake s c reen bac kwa shing l ik ew i s e  

a re i n dependent o f  fue l type s . The rema ining w a s t e  s t re am s , how

eve r , a re a f fe cted a c co rding to fue l type and there fore w i l l  be 

a f fe cted by the loan p rogram . 

The re are three s ign i f i cant pol lutant sourc e s  whi c h  a re depen-

dent upon fue l s ource s :  ( 1 )  coa l p i le runo f f ; ( 2 )  a sh han d l ing po� 
wate r ; a n d  ( 3 )  le achate f rom e ither ash or s c rubber s ludge d i spo s al . 

The s e  s ource s d i s charge s e d iment ,  heavy meta l s , d i s so lved s o l ids , 

and low-pH wate r . 

( 1 )  Coal P i le Runo f f  

Becau s e  o f  the l arge space requ i red , c o a l  p i l e s  a r e  g ene r a l l y  

uncove red and expo s e d  to a i r  a n d  mo i s ture . The me t a l  s u l f ide com

pounds i n  the coa l ox i d i z e  in the p re s ence of a i r  and mo i s ture to 

fo rm s ul fur i c  a c i d , p ro duc ing a runo f f  whi c h  i s  a c i d i c  and conta ins 

heavy me ta l s  and o ther d i s s o lve d pol lutants . The a c i d ity o f  this 

runo f f  is  re l ated to the sul fur content o f  the coa l . U s ua l ly , the 

g re ater the s u l fur content o f  the coa l , the more s u l f i de compounds 

( pa r t i cu l arly py r i te ) there a re whi c h  may o x i d i z e  to f o rm s ul fur i c  

a c i d , the reby increas ing the a c i dity o f  the coal p i le runo f f . The 

amount o f  runo f f  gene rated i s  depen de n t  upon the r a in f a l l  of the 

area and the s i z e  o f  the p i le . Characte r i s t i c s  o f  c o a l  p i l e  drain

age are g iven i n  T ab l e  V- 1 S .  
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TABLE V- 1 4  

S OURCES OF C HEMICAL P OLLUT ION 

• Conde nser Coo l in g  S y s tem 

Once- through 
Re c i r cu l a t i ng 

• Wate r Tre a tment 

C la r i f i c a t i o n  
S o f t e n i n g  
Ion Exchange 
Evapo r a to r  
Fi l tration 
O th e r  Tre atme n t  

• Boi l e r  o r  Generato r  B lowdown 

Bo i l er or Gene rato r Tub e s  
Bo i l e r  F i r e s i de 
Air P r ehe ater 
Mi s c e l la neo u s  Sma l l  Equ ipmen t  
S t ack 
Coo l i ng Tower Ba s i n  

• Ash 

Bo ttom Ash 
F l y  Ash 

• Dra i na ge 

Co a l  P i l e  
F loor and Yard Dr ai ns 

• Air Po l l u t ion ( S0
2

) Contro l Devi c e s  

• Mi s c e l laneous 

Sani tary Wa s te s  
P l a nt Labor atory and Samp l i ng S treams 
Intake Screen Backwa sh 
C l o s ed Coo l ing Wa t e r  Sys t ems 
Con s t r u c t ion Activity 

SOURC E : Development Do cument fo r E f f luent Limi t a t io n  Guide l i n e s , 
S team E l e c t r i c  Powe r Generat ion , EPA 4 4 0 . 1 - 7 4 0 2 9 -A , 
O c tobe r ,  1 9 7 4 . 
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TABLE V- I S  

CHARAC TERI S T I C S  OF COAL P ILE DRAINAGE 

D I ST INCT IVE TO COAL-F I RED POWERPLANTS I/ 

Parameter 

Turbid ity ( JT U )  
pH ( uni ts ) 
Total Solids  
Total Sus pended S o l ids  
Total D i s so lved Solids  
Total Hardnes s ( as CaC0 3 ) 
Alkalinity ( as CaC03 ) 
Aci�i ty ( a s  C aC0 3 ) 
Sod l um . 

Magne s ium 
Mangane s e  
Copper 
N i cke l 
Z inc 
Chromium 
Me rcury 
Aluminum 
I ron 
Chloride 
Sul fate 
Pho sphorus 
Ammon i a  
Ni trate 
BOD 
COD 

1/ units in mi l l igrams / l i te r  where not s pec i f i ed . 

Coal Pile 
Drainage 

6 - S 0 S  
2 . 8 - 7 . 8  

l S O O -4 S 0 0 0  
2 0 -3 3 0 0  

7 0 0 -4 4 0 0 0  
1 3 0 - 1 8 S 0  

l S - 8 0  
1 0 -2 7 8 0 0  

1 6 0 -1 2 6 0  

9 0 - 1 8 0  
1 . 6 - 3 . 9  

. 0 0 6 - 1 2 . S  
0 -l S . 7  

8 2 S - 1 2 0 0  
0 . 4 -2 . 0  

2 0 - 4 8 0  
1 3 0 - 2 0 0 0 0  
0 . 2 - 1 . 2  
0 . 4 -1 . 8  
0 . 3- 2 . 3  

3 - 1 0  
1 0 0 -1 0 0 0 

S OURCE : Based on ac tual plant samp l e s , from " Deve lopment Document 
for Proposed E f f luent Limitations Guidel ines and New Source 
Performance S tandards for the Steam Electric Powerp l ants , "  
EPA 4 4 0 - 1 - 7 3 /0 2 9 , Marc h ,  1 9 7 4 . 



," 
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The program w i l l  a f fect the re s idua ls  produced by coa l p i le 

runof f by mak ing lower s ul fur coal ava i l able . Due to the lower 

sul fur conten t of coal produced under the prog ram , the acidity o f  

coal p i le runof f  wi l l  be reduced . New powerp lants unde r con struc-

� tion sub j ect to exi sting New Source Performance Standards and 

existing powerpl ants s ub j ect to Best Avai lable Techno logy ( BAT ) 

are requi red to contro l the pH o f  coal p i le runo f f  to between 

6 . 0  and 9 . 0 .  The re fore , no s i gn i ficant or predictabl e  d i f ference s 

in treated coal p i l e  runo f f  dis charges are expected . 

( 2 ) Ash Handl ing Water 

The ash re sult ing from the burn ing of coal is gene ral ly 1 0  

to 1 5  p ercent o f  the we i ght o f  the coal burned . The coal ash i s  

o f  two type s : bottom ash wh ich accumulates in the bo i l e r  furnace 

bottom and fly ash which is recovered from the exhaust and part i c 

ulate control systems . The ash i s  o ften conveyed by water to a 

pond or  a s h  p i l e . Ash trans portat ion requi re s between 1 2 0 0  and 

4 0 , 0 0 0  gal lons of water per ton o f  ash . Thi s  ash s luic ing wa te r 

can have adve rse impac ts on wate r supp l i e s  i f  i t  overf lows i nto a 

surface water body or  i s  dis charged and infi ltrates into the ground

wate r .  Exis t ing New Source P e r formance Standa rds for coal - fired 

powerplants a s s ume a no-dis charge fly ash system , but al low d i s 

charge o f  bottom a s h  s lu i c ing water . Howeve r ,  BAT standa rd s  for 

exi s t ing powerpl ants al low fo r di scharge of both bottom and fly 

ash handl ing wate r .  

The amount o f  s luic ing wate r required i s  dependent upon the 

s i z e  o f  the plant . I n  a 5 7 0 -MW plant at 6 0  percent capacity , the 

s luic ing f low i s  approximately 3 c f s . The concentrat ion s o f  po l

lutants in the flow are given in Table  V- 1 6 . As suming median 

leve l s , the amount o f  heavy metals entering into receiving wa te r 

bodie s  ( groundwa ter or  sur face wa te r )  i s  given in Table V- 1 7 .  The 

higher the amount o f  recyc l ing which take s place in the powerp lant , 

the greater the impact i s  on groundwate r and the less  the impact i s  

on s urface water . 
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TABLE V- 1 6  

CHARACTERI S T I C S  O F  AS H S LU I C ING WAT ER 

D I ST INCT I VE TO COAL-F I RED P OWERP LANT S
1 /  

Parameter 

Turb i d i ty ( JT U )  
p H  ( un i ts ) 
To tal So l i ds 
To tal S us pended So l id s  
Total D i s so lved S o l i d s  
Total Hardne s s  ( as c aC0 3 ) 
Alkal i n i ty ( as CaC0 3 ) 
Aci d i ty ( a s  C aC0 3 ) 
Sod i um 
Magne s i um 
Mang ane s e  
Copp er 
N icke l 
Z inc 
Chromi um 
Me rcury 
Aluminum 
I ron 
Chloride 
Sul f ate 
Phospho rus 
Ammon i a  
N i trate 
BOD 
COD 

Ash S l u i cing 
Wate r 

1 0 -1 8 3  

3 0 0 - 3 S 0 0  
2 S -1 0 0  

2 S 0 - 3 3 0 0  
2 0 0 - 7 5 0  

3 0 - 4 0 0  

2 0 -17 3 
7 0 -1 5 6  

. 0 0 0 2 - . 1 0 
. 0 0 S - . 0 6 
. 0 0 8- . 0 1 5  
. 0 0 1 - . 1 2 
neg . 1 4 

. 0 0 0 2 - . 0 0 2  
. 0 2 - 5 1 3  
. 0 2 - 2 . 9  

2 0 - 2 0 0 0  
1 0 0 - 3 0 0  
. O S -0 . 4  
0 . 4 - 3 . 4  
0 . 1 -6 . 1  

1 / uni ts i n  mi l l igr ams / l i te r  whe re no t s pe c i fi ed . 

S OURC E : Based on ac tual p l ant samp le s ,  from " Deve lopment Do cument 
for P roposed E f f l uent Limi t ations Guide l ine s and New Source 
P e r f o rmance S ta:1da!:'c!s  for the St eam E l e ctric  Powerp l ants , " 
EPA 4 4 0 - 1 - 7 3/0 2 9 , March , 1 9 7 4 . 



P arame ter 

Magnes ium 

Chromi um 

Copper 

I ron 

Mangan e s e  

Ni cke l 

Z inc 

Al uminum 
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TABLE V- 1 7  

LOADING O F  HEAVY !1ETALS F R0!1 BOTTOH 

AS H SLUICING WATER 

Loading ( pounds/ye ar ) 

6 4 , 9 1 5 

2 3 . 6  

0 

2 6 6  

1 1 8  

5 9  

5 3 . 1  

1 2 4  



V- 6 7  

D i f f erenc e s  i n  r e s i dua l s  loading from a s h  hand l i n g  wate r 

w i l l  be s l i gh t . Unde r  both c a se s , bottom ash c an b e  han d l e d  

b y  a non- r e c i r c u la t ing s y s te m . Howeve r ,  mi nor con centration 

d i f fe r e nc e s  w i l l  b e  c a u s ed by th e coa l ' s  ash con ten t . No rma l ly , 

the lowe r  the a s h  content , the lower the concentra t i o n  o f  he avy 

me ta l s  i n  the a s h  hand l i ng wate r .  L ikew i s e , t he p rog ram ' s  low e r  

a s h  co a l  w i l l  produce a s l ui c i ng wa te r w i t h  he avy me t a l  concen

trations s l ightly low e r  t han tho s e  found i n  the high s u l f ur 

co a l  c a s e . These lower leve l s  a r e  d i f f i c u l t  to p re d i c t ,  but the 

d e c r e a s e  in h e avy me tal l eve l s  i s  no t e xpected to be greater 

than 2 0 perce n t . 

( 3 )  So l i d  Wa ste D i spo s a l  Leachate 

Ano ther s o ur c e  o f  po l lutants i s  f rom f l y  a s h  and s c rubb e r  

s l udge d i s po s a l . F ly a s h  i s  generated w i th th e program , whi l e  

s c rubbe r s l u dge i s  g e ne rated w i thou t  the pro gram . Fo r new source s ,  

both are a s s ume d to b e  h and l e d  e i ther by l a goon ing o r  l a nd f i l l i ng .  

I n  mos t  c a s e s , the s cr ubb e r  s ludge can b e  s t ab i l i z e d  by th e addi

tion of chemi c a l s . Whe n  d i s po s i ng o f  the a s h  o r  s c r ubbe r s ludge , 

a groundwater problem can b e  c r e a ted . Leac hate , fo rmed by chem

i c a l  r e a c t ions i n  the a s h  and s l udge w i th mo i s ture , is ab l e  to 

i n f i l trate the so i l s  and contaminate the groundwa te r .  The amo u nt 

o f  l eachate fo rme d i s  dep e ndent upo n r a i n f a l l ,  s i z e o f  d i s po s a l  

s i te , and g eo l o g i c a l  cond i t ions . Gene ra l ly , i n c re a s e d  r a i n f a l l  

produc e s  i nc r e a s e d  l ea chate forma t ion . H igher so i l  p e rmeab i l i ty 

tends to dec re a s e  l ea c ha t e  conce ntrations . 

The di f fe ren c e s  b e tw e e n  the program and no program c a s e s  

a re i n  the vo l ume o f  a s h  or s cr ubb e r  s ludge r eq u i r i n g  d i s po s a l  

and t h e  l eacha te con ce ntrations . I n  the u n i t  powe rp lant u s i ng 

low s u l fur coa l  u nder th e loan p rog r am ,  1 0 0 , 5 0 0  ton s  per y e a r  

f ly a s h  w i l l  b e  g e ne ra te d  a s  o ppo s e d  to 5 0 5 , 0 0 0  ton s  per year 

as h a nd s c rubbe r s ludge w i thout th e program . S i nce the amount 

o f  l e a ch a te produ c e d  i s  propo r t ional to the quant ity o f  so l id 

o f  

o f  
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wa s te , a pproximate ly 5 t ime s mo re lea chate wi l l  be produce d  

w ithout the program . 

The sma l l e r  vo l ume o f  leachate p roduced f rom ash a lo ne 

under the progr am i s  o f f s e t  by the lea chate ' s  h i gher concen

t r a t ion of h eavy me tal s .  Th i s  is b e caus e the s c rubb e r  s l ud ge 

i s  chem i c a l l y  more s t a b l e  with re s pe c t  to he avy me t al s . The 

lea chate cha r a c te ri s t ic s  of s ta b i l i z ed s l udge are g i ve n  i n  

Tab l e s  V- 1 8  a nd V- 1 9  for the l a nd f i l l and l agoon d i s pos a l  c a s e s , 

r e s p e c tive ly . The conc e nt ra t io n s  o f  the f l y  a s h  leachate are 

s imi lar to tho s e  shown for ash s l ui c i ng wate r in Tab l e  V- 1 6 . 

Exi s ting so urce s w i l l  h ave s imi l ar i mp a c t s  to tho s e  d e s c ribed 

above . S i mi l a r  amounts of h eavy me ta l s  wi l l  be ge nerated . The 

p o te nti a l  di f fe r en c e s  b e twe e n  new an� e x i s ti n g  sour ce s are th a t  

e xi s ting s o urce s co u l d  d i s charge f ly a s h / s c r ubbe r  s l ud ge h a nd l i ng 

wa te r ,  a l low i ng s ur fa c e  water con tami nat ion . The gre ater the 

amount o f  th e s e  so l id wa s t e s  contained i n  the s y s tem , the greate r  

w i l l b e  the groundwa ter impa c t s , and th e l e s s th e s u r face water 

impac ts . 

Tab l e  V- 2 0  s umma r i z e s  th e water r e s idua l s  pro duced a nnua l l y  

by a unit- s i z ed co a l - f i r ed s team-e l e c tr i c  powerplant . As d i s 

c u s s ed e ar l i e r , coa l p i l e  runo f f  prima r i l y  a f fe c t s  s ur face wate r 

bodi e s , a l though grou ndwate r contami na tion i s  po s s i b l e  i f  th e 

coa l pi l e  i s  no t lo c a ted on a n  imp e rmea b l e  s i te . The po l lu tan t s  

produced b y  bo ttom a s h  s l u i c i ng a n d  f l y  a s h  and s c rubber s l ud ge 

di s po s a l  i n  land f i l l s  a re p r imar i l y  a groundwater i s s ue ,  s in c e  

greater amo unts o f  water and so l i d  wa s te s are reta i n ed with the 

sy s te m . The pro g ram wi l l  have a mi nor e f fe c t  on the po l l utants 

produce d  f rom co a l  p i l e  runo f f  and bo t tom ash s l u ic ing . 

As s hown i n  the table , impa c t s  s pe c i f i c  to the loan , no n 

l o a n  program c a s e  ( a s so c i a te d  w i th emi s s io n s  con t ro l uni t s ) a r e  

no t a s  s e ve re a s  the imp a c t s  r e s u l ti ng whe never co a l  i s  u s ed 
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TABLE V- i B  

CHARACTERI STI C S  OF S IMULATED LEACHATE 

F ROM LANDF ILLED SLUDGE F I XATED W ITH DRAVO 

" CALC I LOX " 

P a r arn e t c r  

pH (uni ts ) 

To ta l Alka.li 
To t a l  Di s s o lve d  S o l i d s  

To t a l  H a rdne s s  ( a s C aC0 3 )  

Sus p c ilde d S o l i d s  

AluruinUr:l 
Arse n i c  

C a l c i um  

Ch l o r i de 

Chromi um 

Coppe r  

I ron 

Hagnes i u."!l 
Mang ane s e 

Me rcury 

Ni cke l 

Ni trate ( as N)  

Ni tri t e  ( as N) 

Pho spho r us  

mg/ l (except pH ) 

1 0 . 5 - 1 1 . 8  

4 2- 2 0 0  

6 8 - 2 9 6 

2 8 5 - 6 0 2  

4- 8 

1 . 4 -
"
9 . 8  

. 0 1- . 0 5 

. 0 1- . 0 3 

10 2 - 2 7 8  

5 8 - 3,2 0 

". 0 2  • 
• 1 

. 0 2 

. 0 1- 1 . 0  

. 0 5 

. 0 0 1 5 - . 0 0 5 5  

. 01 5  

. 0 5 

. 0 5- 0 . 1  

. 1- . .2 
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TABLE V- 1 8  (Cont ' d ) 

Parame t e r  mg/1 ( e xcept pH) 

Silica 1 . 8
·
- 8 . 3  

Sodium 1 8 - 2 5  

Sul fate 0- 3 4 4  

Tin . 2  

Zinc . 0 1 - . 0 2  

S OURCE : Dravo Corporation Repo rt ,  " Li ttle B l ue Run Deve lop
ment Are a , B ruce Mans f i e l d  Powe r Generating S tation 
I ndus tri al Was te App l ic a t ion for a Was te Wate r 
Management P e rmit . "  
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TABLE V-1 9  

SCRUBBER SLUDGE AND P OND OVERFLOW 

C HARACTE RIS T I C S  ( OPEN-LOOP SY STEM) 

Pa rame te r  

p H  

Acid ity ( as C aC0
3

) (ppm) 

Alka l in i ty ( as C aC0 3 ) ( ppm) 

Hardne s s  ( as C aC03 ) ( ppm) 

Sul f ate ( ppm) 

Sul f i te ( ppm) 

To tal dis solved s o l id s  ( ppm) 

Total s u s pended sol id s ( ppm) 

Fixed S l udge 
( as d i s charged 
to pond ) 

6 . 7  

5 

8 0  

6 9 6  

5 2 0  

1 

1 , 0 9 5  

7 0 , 7 8 0  

Fixed S ludge 
Pond Over f l ow 
(open- loop d i s 

charge to water 
source ) 

7 . 2  

5 

3 2  

4 8 4 

3 7 7  

1 

7 5 0  

5 

SOURCE : EPA , " Deve lopment Document for Proposed E f fluent Limi tations 
Guid e l ine s  and New Source Performance S tandard s -- S te am
E le c tric Power Generation , "  Washington , D . C . , EPA 4 4 0 / 
1 - 7 3 / 0 2 9 ,  March , 1 9 7 4 . 
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TABLE V-2 0 

POLLUTANT LOADINGS F ROM COAL-F I RED P OWERPLANT OPERATI ONSI/ 

( lbs/ye ar ) 

Common to P ro1ram and No with Without 
Program Cases / P rogram P rogram 

He avy Coal P i l e  Bottom Ash Fly As h S crubbe r S l udge 
Me tals Run o f f 3/ S l ui c ing:4/ D i sposa1 5/ D i spo s a 16 /  

Al 5 4 , 9 8 0 Ibs/yr 1 2 4 I bs/yr 0 . 1 3  Ibs/yr 3 1 4  Ib s/yr 
Cr 1 3 . 7  2 3 . 6  0 . 0 3  0 . 6 4 
Cu 8 2 . 5  0 0 3 . 2 1  
Fe 4 1 . 2 2 6 6  0 . 0 3  0 . 6 4  
Mg 7 , 9 7 3  6 4 , 0 0 0  7 0 . 3  3 2 . 1  
Z n  7 3 . 3  5 3 . 1  0 . 0 6 0 . 6 4  
Mn 1 1 8  0 . 1 3 1 . 6 0 
Ni 5 9 . 0  0 . 0 6 0 . 4 8  

Total S u s -
pended S o l ids 1 5 9 . 3  0 7 /  0 7/ 0 7/ 

Total D i s -
s o l ved Sol ids 2 6 5 , 8 0 0  1 , 9 3 6 , 0 0 0  2 , 0 9 7  9 , 5 1 1  

1 /  Quant i f ied for a new 5 7 0 -MW powerplant mee ting exi s ting NSPS . 

2 /  The h ighe r  the recy c l i ng rates i n  the powerplant become , the 
gre ater the groundwa ter impac ts and les s the s ur face wate r 
impacts w i l l  be . 

3/ As sume s 4 5  i nche s/ye ar o f  rainfall , a l l  o f  whi ch runs o f f  as 
surface wa te r , me dian reported concentration increase s ,  and a 
coal pi le 4 0  ft . h i gh . 

4 /  As sume s median reported increase s and a f low o f  3 c f s  to ground
wate r . S lu i c ing wa te r is rec i rculated . 

5 /  Ass ume s tha t  ash i s  handled dry , i s  di sposed o f  i n  a land fi l l ,  
and i s  sealed each month ; 4 5  inches o f  ra i n f a l l  o f  wh ich 2 %  i s  
e i ther ab sorbed by the a sh , evaporated o r  runs o f f ; me dian re
ported concen tra tion i ncrea ses to groundwater . 

6/ Same a s  3 e xcept that Tab le V- I S ,  " S imul ated Leachate . . .  " conce n
trations we re us ed to de termine loadings on groundwa ter . 

7/ Sus pended so l i ds a s s ume d to be f i l tered out during inf i l tration 
through the soil . 
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( i . e . ,  coal p i l e  runo f f  and bo ttom ash leachate ) .  Bottom ash 

is a pa rt icu larly s i gn i f ican t  source o f  heavy me ta ls and to tal 

di s s o lved so l i ds . Whe ther bottom ash s luic ing water is di s charged fjO-'�; 
or re ci rcu lated , s imi lar impact s  w i l l  oc cur o n  sur face and ground

wa te r qua l i ty , re spec tive ly . Po l lutants leach i ng from fly ash and 

s crubbe r s l udge d i s po s a l  s i te s  are negl igible compared to thos e  

re s u l t ing from bo t tom ash s lu i c i ng . Leachate into groundwater 

from f ly ash and s crubbe r s l udge can be further reduced by approx

ima te ly two orde rs of magni tude if imperme ab l e  material is used 

to s e a l  the bottom of the land f i l l . 

c .  So l i d  Wa s te/Land Use 

( 1 )  S o l i d  Was te 

The Coa l Lo an Guarantee Program w i l l  have ma j o r impac ts on 

the quanti t i e s  o f  s o l id was te produced at coa l - f i red powerplants . 

Wi thout the program , a new powe rplant curre ntly under cons truc

tion w i l l  gene rate scrubber s l udge in add it ion to f ly and bottom 

ash , s i nce s crubbe rs would be requi red to reduce S0 2 emi s s ions 

to me e t  e x i s t ing NSPS l imi tations . Burning co al produced under 

the loan pro gram w i l l  a l low a new powerplant to mee t exis t i ng 

N SPS l imitat ions w i thout S0 2 remova l ;  thus , such a powe rplant 

wi l l  o nly gene rate f l y  and bo ttom ash so l id waste . 

The amoun t o f  ash requi ring di spo s a l  i s  a funct ion o f  the ash 

content of the coa l and the e f fic iency of the a i r  p o l lution con

tro l equipme n t  that remove s particulate matter from the s tack . 

Es sential l y ,  al l ash that does not e s c ape from the s tack into 

the atmo sphere remains ons ite as so l id wa s te , e i ther as f ly ash 

or bottom ash . Depending on the type o f  furnace , bottom ash c an 

comp r i s e  from 1 5  to 8 0  percent o f  the coal ash so l id was te ; f l y  

ash make s u p  the remainde r .  Bo ttom as h i s  compri sed o f  larger 

partic l e s  than fly ash , wh ich is usually comprised of very f ine 

parti c l e s . Bottom ash is usual ly remo ved from the bo i l e r  with a 
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water s l ui c i n g  s y s tem and tran s ported i n  a s lurry . F l y  ash i s  

removed from the f l ue gas s tream b y  a parti cul ate contro l device 

and can be transpo rted i n  a wate r s l urry o r  pneumatica l l y . We t 

ash i s  1 . 2 5 t i mes the we i gh t  o f  dry ash , a s s uming the use o f  a 

wa ter ash s lurry that i s  8 0  p ercent s o l ids . 

F l ue gas de s ul furi z at ion ( FGD ) s crubber sys tems generate a 

s l udge tha t i s  predominan t l y  c a l c i um sul f i te / s u l fate as a so l i d  

wa s te p roduct . The c a lc i um f rom the sc rubber sp ray and S0
2 i n i 

t ia l ly combine t o  form c a l c i um sul f i te i n  the f l ue gas s tack . 

Th e s u l f i te can then oxi d i z e  to the s ul fate form . The degree 

of oxidation increase s w ith the amount of a i r  contac t ing the 

s ludge and the s l udge acidity . I f  the s c rubber sys tem i s  a l s o  

u s e d  t o  remove p arti cul ate matte r ,  the so l ids portion o f  the 

s l udge can contain from 4 0  to 6 0  p e rcen t  fly ash . S crubbe r 

S l udge s are produced in large quant i t i e s , depending on the amount 

of S02 removed , the s ul fur and ash conten ts o f  the coal , the oper

ating characte r i s t i c s  o f  the powerplan t  and th e s crubbe r ,  the 

mo le ratio o f  s c rubb ing add i t i ve , and the compo s i t ion and mo is 

ture content o f  the s ludge . App rox imately 3 . 5  pounds o f  dry 

s l udge are generated p e r  pound o f  S0
2 

removed by l i me or l ime 

s tone sc rubbe rs . 

The amoun t o f  water in s ludge i s  a fun c t ion o f  the a sh con

tent , th e dewa tering me thod , and the s u l f i te / s u l fate rati o . 

Sc rubber was te s tre ams are usual l y  dewa tered and th ickened p r i o r  

t o  s l udge d isposal . Dewatering i s  a p roce s s  in wh ich w a t e r  is  

removed th rough the use o f  f i l ters , s creens o r  absorbent med i a . 

Th icken ing con cen trates the so l ids port ion o f  the was te by s impl e  

settl ing . Removed water i s  no rma l ly recyc led i n  the s c rubbe r .  

The s l udge coming out o f  th is p rocess us ual l y  i s  5 0  to 6 0  percent 

sol ids . Regenerat i ve proce s s e s  s uch as sodium alk al i and doub l e  

alka l i  scrubbe rs gene rate dewa tered s l udges that are up t o  7 0  p e r

cen t  s o l ids . 
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Tab le V- 2 l p r e s e n t s  the s o l i d  wa s te gener ation o f  a u n i t  

powe r p l an t w i t h  a n d  w i thout t h e  loan pro gram . Wi th th e loa n 

pro g r am ,  no s cr ubb er s l udge i s  produced and o n ly a s h  i s  ge ne r a te d  

as s o l id w a s t e . Wi tho u t  th e loa n progr am , s o l id w a s t e  ge n e r a t i o n  

w i l l  b e  i nc r e a s e d  by s l igh t ly more than four - fo ld , o n  a to nnage 

b a s i s . Ove r the l i f e t ime o f  the s ta t i on , a s s umi ng a 2 0 - year 

ave rage op e r a t ion l i f e span , the s o l id w a s te impac t o f  the pro 

gram tak e s  o n  even gre a te r  p roportions . With the prog ram , the 

p la n t  w i l l  gener ate appro xima t e ly 2 5 . 2  mi l l ion to ns o f  s o l i d  

w a s t e ; w i tho u t  the l o a n  p rogram , app rox imate ly 1 0 6 mi l l ion tons 

o f  s o l i d  wa s te w i l l  b e  generated . By i nc r e a s i n g  the amount o f  

low s u l f ur co a l  that wi l l  b e  made ava i l a b l e , the program w i l l  

sharply reduce the amo unt o f  s o l i d  was te genera ted a s  a re s u l t  

o f  c oa l u s e  a t  new powe rplan t s  unde r con s t ruc t ion th rough 1 9 8 5 .  

At e x i s t i n g  pow erp lan ts a f f e c ted by the loan prog ram ( a s 

s umi n g  e x i s t i ng powe rp l an t s  lo ca te d  whe r e  S I P  S0 2 l imi t s  are 

be low 0 . 7 lbs /MMB tu are no t a f f e c t e d  by the program ) , l a nd u s e /  

s o l i d was te impa c ts a r e  dep ende n t  o n  S I P  pa r t i cu late emi s s io n  

l imi t s . Var i a t io n s  i n  a l l owab l e  pa r t i c ul a te emi s s io n s  f rom 

exi s t ing s ta t i o n s  cause so l id wa s te p roduct ion to be s l i gh t ly 

mo re o r  le s s ,  depend i n g  on th e emi s s io n  l im i t s , than a t  new 

powerp l a n t s . 

w� re S I P  S0 2 emi s s ion r a t e s  are b e tween 0 . 7  an d 1 . 7  l b s /  

VJl.': ,I - l oan pr ; g ram coa l (" ,J. n  be u s e d  o n -L -1  i n  c o n j unc t i on 

w i th s c rubbers wh i l e l oan pro gr am coa l c a n  b e  burned a t  e x i s t i n g  

p l ants w i th s cr ubb er s ;  thus , s o l i d was te produced a t  e x i s ting 

plants us i ng loan p r ogram coa l is  a f fe c te d  o n ly by pa r t i c u l a te 

emi s s io n  l im i t a t ion va r i a t io n s . Wi tho ut th e program , e x i s ting 

p l a n t s  w i l l  b e  a f fe c te d  by bo th pa r t i cu la te and S0 2 emi s s ion 

l im i t a t ion var i a t i o n s . Th us , depe nd i ng o n  the p a r t i c u la te and 

S0 2 l i mi t s  th a t  app ly to the s ta tion , s o l i d  was te p roduc t io n  

from b ur n i n g  no n - loan program coa l w i th s c r ub b e r s  a t  e x i s t i ng 

powerp lants w i l l  b e  b e tw e e n  8 5  and 1 1 0  per cent o f  so l i d  was te 
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T}\BLE V- 2 1  

SOLID WAS TE GENERAT I ON WITH AND WITHOUT 
THE LOAN P ROGRAM AT A NEW 5 7 0 -MW pmVE RPLANT 

( t on s /year ) 

W i t h . p rogram
l /  

W i thout program
2 /  

Tot a l  a s h  captured 
( dry ) 3/ 1 0 0 , 1 0 0  1 3 0 , 8 0 0  

Total a s h  captured 
(wet ) 4/ 1 2 5 , 2 0 0  ( 1 6 3 , 5 0 0 )  

Tota l l imestone/ l ime 
S ludge ( dry ) 5 /  9 9 , 2 0 0  

Tota l l ime s tone/l ime 
S ludge ( we t ) 6/ 1 9 8 , 4 0 0  

Total l ime s tone/l ime 
7 /  

S ludge with f ly a s h  4 2 0 , 8 0 0  

Tota l s o l id wa s t e  
( a sh , a s h  & s ludge ) 1 2 5 , 2 0 0  4 4 0 , 4 0 0  

Bas i s : 5 7 0 -MW coal - fi red s te am- e l e c tri c powe rp l an t  operatin g at a 6 0 �, 

capa ci ty facto r  on a heat ra te o f  1 0 , 0 0 0  B tu/kWh . 

1/ 

2 / 

3 /  

4 /  

5 /  

6 /  

7 /  

As sume s the powerp l ant burns coa l  with a h eating va lue o f  
1 1 , 8 0 0  Btu/ l b , a s u l f u r  con tent o f  0 . 7 % ,  and an ash content 
of 8 % . 

A s sumes the powerplant burns coa l with a heating val ue o f  
1 1 � 9 0 0  Btu/ l b , a s u l fur content o f  2 . 2 5 %  and an ash conten t o f  
1 0 . 5 % .  

As s wnes powerp l ant meets e x isting NSPS particulate emi ss ion 
l imi t of 0 . 1  Ibs/MMBtu . 

A s s ume s we t a s h  s lurry o f  8 0 % s o l id s . 

A s s umes 3 . 5  pounds o f  dry s l udge p roduced per pound o f  S 0 2 removed . 

As s umes we t s ludge o f  5 0 % so l ids . 

A s s um e s  8 5 % o f  to t a l  a s h  con tent o f  c o a l  become s f l y  a s h . 
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S c rubber s l udge ca nno t b e  hauled o f f s i te by t r u ck to a l and f i l l  

w i tho u t  s pe c i a l  hand l ing and treatmen t . Th i s  type o f  d i sp o s a l  

req u i r e s  that s ludge b e  dewa t e re d , dried , o r  i nc i ne ra te d  to re 

move the mo i s ture s o  t h a t  the mate r i a l  can b e  trans po r ted . 

The re fo re , i n  o rder to u s e  th i s  approa ch , mo re e xtens ive an d 

e xp e n s i ve s c rubber s ludge hand l i ng techno l o gy i s  requ i r ed and 

wou l d  need to b e  deve lope d .  Lan df i l l i ng ash o r  s c rubb e r  s lu d ge 

i s  mo re e nv i ro nme ntal ly advan tageous th an pond i ng bec aus e on s i te 

l and i s  no t needed and the di spo s a l  s i te can b e  cho s e n  to mi nimi z e  

the adve r s e  e nv i ronme n t a l  e f fe c ts o f  the di spo s a l  op e r a t io n . 

The amo unt o f  land ne eded for a s h  a nd s ludge d i s po s a l a t  a 

s te arn e l e c tr i c  powerp lant i s  dependent on the d en s i ty o f  the 

s ludge and ash and the c ha r a c te r i s t i c s  of the d i s po s a l  op e ra t ions . 

Under s i mi lar c i r cums t anc e s , bo th lan d f i l l i ng and po nd ing require 

app ro x imate ly the same amo un t  o f  l and . S ludge and a s h  po nds or 

lan d f i l l s a re de s ig ned to ho l d  p i l e s  th a t  average 1 0  to 30 f e e t  

h i g h . The dens i ty o f  s c rubber s lu dge s i s  appro xima te ly 7 l b s /  

c ub i c  foo t , wh i le t h e  dens i ty o f  a s h  i s  appro ximate ly 2 5  l b s /  

c ub i c  foo t . l/ 

Tab le V- 2 2  pre s e n ts the land requi rements o f  a ty p i c a l  ne w 

5 7 0 -MW powerp lant f o r  s o l i d  was te d i s po s a l  bo th w i th and w i thout 

the l o an program . Wi tho u t  the loan program , l a nd wi l l  be requ ired 

for the d i s po s a l  of a s h  and S0 2 s c r ubb e r  s ludge . With the pro gram , 

land w i l l  be re qui red for the d i s po s a l  o f  a s h  only . I n  gene r a l , 

the land requi red for a s h  and s l udge d i s po s a l  i s  1 . 5  times tha t 

required for a s h  d i s po s a l  a l o ne . As c an b e  s e en f rom the tab le , 

w i tho u t  the program a sh and s l udge d i s po s a l  w i l l  take app roximate ly 

1 1 . 4  a c r e s  per year or appro ximately 2 3 0  acre s over a 2 0 -y e a r  

p lant l i fe , a s s umi ng the us e o f  a 3 0 - fo o t  deep lagoon . Wi th the 

1 / Us ing various compa c t ing te chniques and depen d i ng upo n the 
type of b o i l e r , f ly as h  d e ns i t ie s  can r ange to 6 0  lbs /cubic 
foo t o r  mo re . The l ower d en s i ty f i g ure was us ed to y i e ld 
t he more pe s s im i s t i c  e s t i mate o f  l a nd impa c ts . 



V- 7 8  

p rodu c tion us i n g  non- loan program coal a t  new powerplants under 

e xi s t i ng NSP S l imitations . L i kewis e ,  us i ng the loan p rogram 

coa l , tota l so l id wa ste production at e x i s ting powerplan ts , 

dependi ng on S I P  p ar t i c ual te l imits , w i l l  be between 9 6  and 

1 0 1  percent o f  s o l id wa ste production us ing loan pro gram coa l 

under e x i s t i ng NSP S l imitations . Lan d use requirements vary 

from tho s e  under e x i s t i ng N S P S  l imita t ions for bo th loa n  and 

non- loan p rogram coal use by s imi l ar percentages . 

Whe re S I P  S0 2 limits are above 1 . 7  lbs/MMBtu , bo th loan 

and non-loan program coal can be used without scrubbers . Only 

ash w i l l  be produced as s o l i d  wa s te regardles s of whe ther loan 

or non- loan program coa l is burned , and s o l i d  was te production 

at exis t ing powerplants will depend only on particulate l im i t  

variat ions . Under the lowe s t  and h i ghe s t  S I P  parti cula te l imi 

tations , ash produ c tion a t  exi s ting p l an ts us ing loa n  program 

co al w i l l  vary from 9 6  to 1 0 1  percent o f  ash production under 

e xis ting NSPS limits us ing lo an program coal . Likewise , ash 

produc tion us ing non -lo an pro gram coal w i l l  vary f rom 9 8  to 

1 0 1  percent o f  ash produ c t ion under exis t i ng NS P S  limi ts . The 

variance is no t as wide using non- loan program coa l b ecause 

this coal h a s  a s l ightly h i gher a s h  content than the loan pro

gram coa l . Lan d us e requi rements wi l l  d i f fer to the same degre e . 

( 2 )  Land Us e 

Land u se requ i rements assoc i ated with coal util i z ation at 

powerpl ants result from the coal handl ing equipment , the coal pil e ,  

and sol i d  was te d isposal f ac i l i ti e s . O f  these , sol id was te d i s 

posal fac i l ities are the ma j o r  l and u s e  requ irement s that wil l be 

a ffected by the coal loan program . 

Outs ide s to rage of coal at or near a powerplant i s  nece ssary 

to insure cont inuous plant operat ion . Norma l ly , a 9 0-day supply 

of coal i s  mainta ined . Typical l y ,  8 0 0 -2 4 0 0  cub ic feet of s torage 

area are required per megawatt o f  rated capacity . At a pile height 
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o f  2 5  to 5 0  feet , the ground area requirement can vary between 

16 and 96 square feet per megawatt of capac ity . The coal storage 

l and requ irements o f  powerplant s will  not be s igni f ic antly af fected 

by the loan program s ince the heat value and dens i ty o f  the coal 

wi l l  be essent ially s imi lar be tween the low sul fur and higher sul 

fur coa l s .  

Two methods of ash and s ludge d i s po s al are general ly employed 

by util ities to d i spose of powe rpl ant s o l id was te : , ponding and l and 

f i l l ing . Ano the r d i sposal me thod which could be employed , and i s , 

in some case s , i s  ocean d isposal . I t  i s  not c lear to what extent 

EPA wi ll al low it in the future . No powerpl ant currently pract ices 

ocean s ludge di spo sal . The EPA action against the oce an di spo sal 

of mun ic ipal s ludge from New York and Ph ilade lphia indicates tha't 

ocean s ludge d i s po sal i s  not a viable d isposal method ; there fore , 

it wi l l  no t be discu s s ed further . 

Ons ite scrubber s ludge or ash disposal operations generally 

involve ponding , thus enab l ing ash or scrubber s ludge to be s luiced 

in a water s lurry to the pond . In the pond , water in the s lurry 

i s  a l l owed to infi l trate or evaporate , or is d i scharged to a sur

face water body , and the solids  portion of  the s ludge o r  ash s l urry 

is al l owed to settl e to the bottom of the l agoon . In a s l udge 

di s'posal l agoon , s tab i l i z ation proce s ses are a l l owed to occur . 

This disposal method i s  inexpensive but require s  that l and at the 

powerplant be avai lable for sol id wa ste dispo sal . 

Land f i l l ing is a method o f  was te di spos al used wide ly by u . s .  
e lectric uti l i t ie s . Ash i s  hauled from the powerpl ant s i te to a 

land f i l l  s ite , u sually within 1 0  to 2 0  mi l e s  of  the station . The 

ash can be haul ed dry or wet directly to the s i te ,  or it can be 

temporari ly s tored at an ons i te pond and l ater dredged and hauled 

to the l and f il l s ite . Sc rubber s ludge land f i l l i ng is not wide ly 

practiced at u . S .  powerplants and i s  usual ly only practiced in 

the rare cases when ons i te space i s  avai l able for a l andfi l l . 
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TABLE V- 2 2  

LAND USE IMPACT OF THE COAL LOAN P ROGRN1 
AT A N EW 5 7 0 -MW POWERPLANT 1/ OVER 2 0  YEARS 

( a cre s )  

Area need for 4 7s h  
d i s po s a l  

Area needed for 5 s ludge d i s po s a l  / 

Tot a l  a rea needed for 
s o l id waste 
d i s po s a l  

Loc ation o f  d i s po s a l  
s i te 

Stab i l i ty o f  u ti l i zed 
l and 

with Loan p rogram2 / 

1 5 5  

1 5 5  

C an be l o cated w ithin 
10 to 20 mi l e s  of the 
powerpl ant 

Ash d i s po s a l  s i te can 
be revegetated or used 
for con s truction o f  
roads or buil dings 

5 7 0 HW and 3 0- ft.  deep d is po s a l  pond . 

Without Loan P rogram 3/ 

2 3 0  

2 3 0  

Techn i c al and e conomi c 
cons ide ration s trongly 
di ctate ons ite d i s po s a l  

S c rubbe r s l udge d i s po s a l  
s i tes can b e  revege tated , 
but the s l udge mus t  be 
" fi xed " to be s tab l e  
enough f o r  con s t ruct ion 
of roads and bui l dings 

1 / 
2/ As s umes the use o f  coal wi th a heat co nten t o f  1 1 , 8 0 0  Btu/ lb , 

an a sh conte n t  o f  8 % , a s ul fur con ten t  o f  0 . 7 % ,  and the use 
of ES P ' s  for p a rticul ate contro l . 

3/ 

4 / 
5 / 

As s ume s the use o f  co a l  wi th a heat con tent o f  1 1 , 8 0 U  Btu/ lb , 
an a s h  co ntent o f  1 0 . 5 % ,  a s u l fur co nten t o f  2 . 2 5 % , and the 
use o f  sc rubbe rs to remove S 02 and fly ash . 
Den s i ty o f  fly and bo ttom a s h  as s umed to be 2 5  l b s/c f .  
S0 2 and f ly a s h  s l udge p l us bo ttom ash as s umed to be 5 0 %  
s o l i d s  wi th a den s i ty o f  7 1  lbs /c f .  
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p rogram , a s h  d i spo s a l  w i l l  take approximately 7 . 7  acres per year 

or 1 5 5 acre s ove r the l i f e  o f  the p lant , aga i n  a s s umin g 3 0 - foo t 

deep ash p i les . 

No t on l y  i s  the amount o f  land needed for so l id was te d i s 

po s a l  d i f ferent , b u t  the loc a t io n  o f  land f o r  di spo s a l  i s  much 

more r e s t r i c t ive whe n  di spo s i ng o f  s crubber s l udge . The vo l ume 

o f  mate r i a l  requiring d i sposa l , th e technical ab i l i ty needed to 

dewa te r the scrubbe r s lud ge , and the extra expense s trongly d i c

tate tha t  scrubbe r s l udge disposal s i te s  be ad j acent or ne ar to 

the powerpl ant . Ash , havi ng a l ower vo l ume and b e in g  re l a t ive l y  

easy and economical to dewate r , i s  e a s ier to d i spose o f  at remote 

s i tes . Furthermore , the h i gh mo i s ture c ontent o f  unf i xed scrubber 

s ludge rende rs it unsui tab l e  for use in the con s tru c tion of roads , 

house s ,  airpor t s , or o ther s truc ture s unless  the s ludge i s  chemi

cal ly f ixed prior to d i sposal . Ash , however , is no rma l ly s tab l e  

and there fore sui table f o r  mos t  future uses . Both ash and scrubbe r  

s l udge d i spos a l  s i te s  can b e  covered w i th top s o i l  and reve g e ta ted , 

a nd they bo th co uld s uppor t shal low rooted ve geta t ion . 





A .  Introduction 

CHAPTER VI 

AGGREGATE REGIONAL IMPACTS 

Th is  sec tion summar i zes the quant i f iab le , aggregate regional 

impacts that could po tent ially result from the Coal Loan 

Guarantee Program . Assuming controlled conditions , a regional i zed 

accounting of key environmental res iduals  resul ting from program 

coal produc tion and use i s  presented . The as soc iated reg ional 

environmental impacts are di scus sed , fol lowed by a summary of the 

overall bene f i ts and negative impacts attributable to the Coal  

Lo an Guarantee Program . Adve rse impacts wh ich can and canno t be 

avoided are identi f ied , fol lowed by a di scus s ion of why certain 

impacts are unavoidable . 

As discussed e arlier , the maj or impacts of  the program are ex

pected to occur pr imar i ly in the eastern u . S . : the ma j or impac ts 

o f  co al production are based upon the product ion split of program 

coal between Northe rn and Central Appalachia . The envi ronmental 

impacts only re fl ect program coal mining , i . e . , they do not re f l ect 

other min ing ongoing in 19 8 5 . The maj or impacts of coal use wi ll 

occur in the states east of the Mi s s i s s ippi River . Minimum legal 

leve l s  of control are as sumed in determining all envi ronmental re

s iduals  f or coal product ion and use . In  all cases for coal pro

duction and use , reg ional re s idua ls and impacts are ba sed upon the 

aggregat ion of re s iduals and as sociated impacts discus sed in Chapter 

V for the unit coal mine s , preparat ion plants , and powe rplants . 

B .  Regional Impacts of  Coa l Produc tion 

1 .  Air 

Tab le VI -l summa r i zes the estimated annua l control led a i r  

emi s s ions that wou ld result in the eastern u . S .  i n  19 8 5  from 

the Coa l Loan Guarantee Program . The emi ss ions est imates in 

the tab le represent the sum of the emi s s ion s from the unit mine s  

and preparation plants presented and d i scus sed i n  Chapter V .  

VI - l  



Partic-
Activity ulates 

Min ing 

Underground 0 . 0  

Stearn Coal 
Preparation 0 . 0  

TABLE VI -l 

REG IONAL ANNUAL AIR RES IDUALS P RODUCED BY COAL MINING AND P REPARATION IN 1 9 8 5  
FROM THE COAL LOAN GUARANTEE P ROGRAM1/ 

( tons/year ) 

Northern Appa lach ia Central Appalachia 

Part ic- ,part ic-
NOx SOx HC CO I Ulate s NOx SOx HC CO ulates NO� 

0 . 0  0 . 0  0 . 0  0 . 0  I 0 . 0  0 . 0  0 . 0  0 . 0  0 . 0 1 �  0 . 0  ---

o . o l � 0 . 0  I 0 . 0  0 . 0  0 . 0  0 . 0  0 . 0  0 . 0  0 . 0  0 . 0  --- ---

1/ 
Assume s controlled conditions . 

Total 

SO� HC CO 

0 . 0  0 . 0  0 . 0  ---
<: H I 
tv 0 . 0  0 . 0  0 . 0  --- ---
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The Coal Loan Guarantee Program wi l l  re s ul t  i n  l i ttle 

change in air po l l utant emi s s ions from coal p roduction . 

However , in some individua l pro j ects , some increase in f ug i t ive 

dust leve l s  may result from a s s o c i ated tra f f i c  on pro j ect 

haulage roads . Little change in a i r  p o l l utant emi s s ions is  

ant i c i pated from operation of s team coal prepara tion p l ants ; 

however , in the event individua l pro j ects do not comp ly with 

app l i c abl e  state or federal a i r  emi s s ion requi rements , some 

adverse a i r  pol lution impact could re s u l t  from indiv idual 

preparation p lants . 

2 .  v7a ter 

Annua l reg ional water res idua l s  r e s u l t ing from coal 

min ing and c lean i ng activ i t i e s  f inanced by the loan program in 1 9 8 5  

are s umma r i zed i n  Tab le VI - 2 . Comp l iance with New Source Per form

ance Standards and e f f luent l imitations wou ld resu l t  in negl i g ib l e  

increas e s  i n  a c id mine dra inage i n  the re gion ; however , because 

tota l comp l iance cannot be as sured , a range o f  acid mine dra inage 

impacts wa s  e s t imated for Northern and Central Appalachia based 

on wor s t  c a s e  cond i t ions . Central Appa lachia may expe r ience an 

increase in s uspended s o l ids loads from mining due to the increa sed 

concentrations resulting f rom the treatment of acid mine dra in-

age from unde rground mine s . I f  the low s u l fur coal empha s i s  of 

the program reduc e s  re quired wa t e r  treatment o f  mine and prepa

ration p lan t e f f l uen t s , howeve r ,  the amount of s uspended so l id s  

r e s u l t ing from this wate r  tre atment may be l e s s  than e s t imated i n  

Table V I - 2 . 

3 .  S o l i d  Waste/Land Use 

a .  S o l i d  Na s te 

S o l i d  waste produc tion in 1 9 8 5  from coal min ing and 

preparation pro j e cts f i nanced by the program is p res ented in 

Tab le V I - 3 .  The program wi l l  result in quant i t i e s  of s o l i d  was te 

from both min ing and preparation which may be s ign i f ic ant . The 

I 



TABLE VI-2 

REG IONAL ANNUAL WAT E R  RES IDUALS P RODUCED BY COAL M IN ING AND P REPARATION I N  1 9 8 5  

FROM T H E  COAL LOAN GUARANTEE P ROGRAM1/ 

( tons/year ) 

Northern Appal achia Central Appalachia 

Suspended Suspended 

Act ivit
_y __ Ac idity So l i ds Ac idity S o l i d s  Ac idity 

Min ing 

Underground 0-1280 
3/ 

1 0-8580
3 / 

62  
3 / 

0-9860 

Steam Coal 
/ 

prepara t ion
2 

0_1 9 6 31 
6 0-9 5 7 5

3/ 310 0-9 7 7 1
3/ 

TOTAL 0- 1476 8 0-18 , 1 5 5  372  0-19 , 6 31 

1/ 
As sumes conformance to exis t ing EPA NSPS for coal min ing e f f luen t s . 

2 / As sumes 1 / 3  of the low sulfur coal pr oduc ed under the program is c l eaned 
(1 3 . 2 million tons /year ) . 

3/ Higher values are for the uncontrolled cas e ( i . e . , no reclamation or water 
treatment ) .  Impacts wi l l  be neg l igible for the controlled case 
(rec lamation and wat er trea tment facilities ) . 

To tal 

Suspended 
So l id s  

64 

316 

3 80 

.........--

<: 
H 
I 

"'" 
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TA BL E VI - 3  

R 8 � I O N A L  A NN U A L  S O L I D  W A S T E  R E S I DUALS O F  C OA L  � I N I �G 

198 ;:; 
1/ 

A � D  P R E P A RAT I O N  I �  J 

i'1 i n i ng 

U nd e r -J r o u nd 

S t e am C o a l  P r e p a r a t i o n  
2/ 

To t a l  

( TONS/YEAR) 

�� o r  t h e r n  

�El2a l a c h i � 

3 9 , 24 8  

1 1 9 , 557 

1/ A s s u me s  c o n t r o l l e d  c o n d i t i o n s  

C e n t r a l 

Appa l ac h i a  

4 0 2 , 4 8 0  

4 , 317 , 4 8 0 

To t a l  

441 , 728 

3 , 995 , 3 09 

4 , 43 7 , 0 3 7 

2/ A s s ume s 1 /3 o f  a l l  l o w  s u l f u r  c o a l  ? r od u c e d  u n d e r  t h e  p r og r am 

i s  c l e a n e d  ( 1 3 . 2  m i l l i o n  ton s/y e a r ) 
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so l i d  was te i s  attributab l e  principa l ly to coal refuse f rom 

� coa l preparation pl ant proce s s ing and to s ludge produced in the 

trea tment of acid d i s charges f rom underground mines . 

b .  Land U s e  

Tab l e  VI - 4  p re sents t h e  e s t imated l and area s d i s turbed 

in 1 9 8 5  by coal mir.ing and prepar ation pro j ects f inanced by the 

program . Mo s t  of the land di s turb anc e attributab l e  to the 

program is expected to be af fected by potent i a l  s ub s i dence in 

Central Appa lachia from underg round min ing activities ; thes e  impacts 

may b e  s igni f icant where min ing takes p lace in populated or re la

tively developed areas . Annual land requ irements for s o l i d  

was te d i s po s a l  at coa l preparat ion p l ants may a l s o b e  s igni ficant 

in some areas , a l though the s e  requirements a re subs tan t i a l ly less 

than the land areas d i s turbed by min ing activities . 

4 .  Socioeconomic s  

Tab l e  VI - 5  summar i z e s  t h e  d irect emp loyment and hea l th and 

s a fe ty impacts of the program . The tab le indicates that program

f inanced co al produc tion may create 2 2 , 0 0 0  j ob s  in 1 9 8 5 , and may 

be respons ib le for 1 4  annua l fatalities  and 1 , 9 1 0 annua l nonfatal 

inj uri es . The i nc reases in j ob s  wi l l  b e  larg e ly benef i c i a l , 

particularly i n  Central Appa lachia , but may a l s o  res u l t  i n  at 

least temporary hous ing and labor force shortages , and in 

certain areas , may resul t in at least temporary ove r loading o f  

water treatment , d i s tribution and sewerage treatment f ac i l i ti e s . 

I n  areas where demand for underground miners increases rapidly , 

the s e  socioeconomic impacts may be s ig n i f i cant . S imi larly , 

fata l i t i e s  and i n j uries , espec i a l ly in the c a s e  o f  mine catas 

troph ies invo lving f ive or more miner fata l i t i e s , may b e  

s igni fi c ant impac ts of imp lementing t h e  program . 



TABLE V I - 4  

REGIONAL ANNUAL LAND REQUIREMENTS 

OF COAL MINING AND PREPARATION IN 1 9 85 
1/ 

FROM THE COAL LOAN GUARANTEE PROGRAM 

(ACRE S/YEAR) 

Act ivity Northern Appalachia Central Appalachia Total 

Mining 
2 /  

Underground 

3/  S team Coal Preparat ion 

196 

1 

9 , 82 8  10 , 024 

16 17  

'-

TOTAL 1 9 7  9 , 844 10 , 041 " ' " " ,> I 
i ',,;t ),, ' I J" � '  ,( .. ' .. • .-

I "  i \.- . " , � ' -

1 /  Assumes contro lled conditions . 

2 /  Assumes that only new mines will have to cons t ruct wat er treatment facilit ies ; 
expans ions are assumed to already have adequate water treatment facil ities . 
New mines are as sumed to account for 6 0  p ercent of the to tal annual production 
due to the program in 1985 , and expansions and reopened mines are estimated to 
account for the remaining 40 percent . 

3/  One- third of the to tal produc tion stimulated by the program is as sumed to be 
cleaned (13 . 2  mill ion tons /year ) .  

<: 
H 
I 

-.J 



Activity 

Mining 

Underground 

TABLE VI -5 

COAL EMPLOYMENT IN 1985 
FROM THE COAL LOAN GUARANTEE PROGRAM

I/ 

( II OF MINERS ) 

Northern Appalachia Central Appalachia To tal 

3 7 8  2 2 , 4 6 4  2 2 , 84 2  

1/ Based upon the average annual productivity i n  Northern and Central Appalachia 
in 1975  (U . S . Bureau of Mines , 197 7 ,  �. cit . , Table 16 , p .  19) . This average 
productivity is 2124 tons /man/year for underground mines in Northern Appalachia 
and 17 34 tons /man/year fo r underground mines in Central Appalachia . 

Source :  See Table IV-IS 

-----------------------------------------------------------------------------------

Activity 

Mining 

Underground 

ANNUAL OCCUPATIONAL HEALTH STATISTICS FOR 

THE COAL LOAN GUARANTEE PROGRAM 

Northern Appalachia 
Fatalities Inj uries 

. 29 34 . 56 

Central Appalach ia 
Fatalities Inj uries 

14 . 04 1684 . 8  

<: 
H 
I 

co 



5 .  Transportation 
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A s  d i s cu s s ed in Chapter U ,  impacts o f  the Coal Loan 

Guarantee Program on the transportation o f  coal from the mines 

and preparation plants to the powerplants where it is used may 

be  s igni f icant . Approximate ly 1 / 3  of  the mines rece iving 

guaranteed loans are pro j ec ted to be  new mines wh ich may requ ire ? 
the building o f  acce s s  roads or the exten s ion of  rai l road spurs . 

For the mos t  part , exi s t i ng fac i l i t ies can be uti l i zed .  The 

maj or e f fect o f  the program wi l l  be on transportation patterns 

because more coal wi l l  be sh ipped from Central Appa lachia . 

However , as no ted i n  Chapter V ,  environmental analys i s  

o f  potential transportation impac ts i s  de ferred t o  later s i te- ���� 
spec i f i c environmental analys es , because uncertainties conc erning 

the origin and destination of coal shipments from program�inanced 

coal mines prec lude the pos s ibi l i ty o f  meaningful analy s i s  at 

thi s  time . 

C .  Regiona l Impacts o f  Coal Use 

1 .  Air 

Tables  VI - 6  and VI - 7  summarize  the total annua l a i r  po l l utant 

impact that wi l l  re sult through the use of loan program or non loan 

program coal at new and exis ting powerplants , respec tive ly , in the 

eastern U . s .  in 1 9 8 5 . It  i s  assumed that ex i s t ing powerp lants 

affected by the program mus t  mee t S IP emi s s io n  l imits . The tab les 

pre sent total emi s s ions i n  tons per year of  each po l lutant , particu

late matter , S02 ' NOx ' HC , and CO by region and S tate . The pol lu

tant emi s s ions presented in the tables repres ent the sum of pol lu

tant emi s s ions from uni t  powerplants (outl i ned in Chapter V )  ba s ed 

on the e s timated State and reg ional demand for loan program coal by 

1 9 8 5  for two cas e s . In the firs t cas e ,  a l l  loan program coal would 

be burned at new powerplants . In the second case , loan program 

coal would be burned at exi s t i ng powerplants ( loan program coal 

demand by region and State is outlined i n  Chapter IV . 



Region and State 

New England 

Middle Atlantic 

New Jersey 
New York 
Pennsylvania 

East North central 

Illinois 
Indiana 
Michigan 
Ohio 
Wisconsin 

South Atlantic 

Delaware 
Florida 
Georgia 
Maryland 
North Carolina 
South Carolina 
Virginia 
West Virginia 

East South Central 

Al abama 
Kentucky 
Mississippi 
Tenne ssee 

TOTAL 

Partic
ulates 

o 

9053 

o 
2 95 5  
6 0 9 8  

15667 

3424 
5863 
1 3 1 3  
5066 

o 

11445 

4 2 2  
19 2 3  
3 89 3  

7 5 1  
2 5 5 2  

704 
o 

1501 

1074 2 

3 1 9 0  
6 8 9 5  

6 5 7  
o 

46906 

TABLE VI-6 

REGIONAL AND AGGREGATE AIR P OLLUTION IMPACT OF COAL USE 
NEW SOURCES - 1985 

( tons/year) 
Loan Program Non-Loan Program 

� 
o 

108635 

o 
35461 
7 3 1 74 

188000 

4 1090 
70359 
15761 
60791 

o 

1 3 7 3 4 2  

5066 
2 3 078 
4 6 719 

9006 
2 70 1 8  

844 3  
o 

18012 

12 889 8 

38276 
82743 

7880 
o 

5 6 2 8 7 5  

NO? 

0- o 

6 8 7 9 7- 209111 

0 - 0 
2 2 4 5 7� 6 82 5 9  
4 6 340� 140852 

1 19058- 36 1882 

2 6 0 2 2 �  79094 
4 4 55 8� 1 3 5 4 3 5  

9981� 30337 
384 9 8- 1 1 7016 

0 - 0 

869 77- 2 64 3 69 

3 2 08-
14 615-
2 9 586-

5 703-
1711 0� 

5 3 4 7 -
0 ",  

11407-

9 7 5 1  
4 4 4 2 3  
89929 
1 7 3 3 6  
5 2 0 0 7  
16252 

o 
34 6 7 1 

81630� 2 4 8116 

2 4 2 39� 7 3 6 7 7  
524 00- 1 5 9 2 7 1  

4 990- 15169 
0 - 0 

356462- 10834 7 8  
.'-

HC 

c 

1 1 7 8  

o 
385 
794 

2039 

446 
7 6 3  
1 7 1  
6 5 9  

o 

1490 

55 
2 50 
5 0 7  

9 8  
2 9 3  

9 2  
o 

195 

1 39 8  

4 15 
898 

8 5  
o 

6 10 6  

CO 

o 

3 8 0 1  

o 
124 1 
2 56 0  

6 5 78 

1438 
2 4 6 2  
5 5 1  

2 1 2 7  
o 

4806 

177 
808 

1635 
315 
94 5 
2 9 5  

o 
630 

4 5 10 

1339 
2 89 5  

2 7 6  
o 

19696 

Partic
ulates 

o 

9053 

o 
2 9 5 5  
6098 

15667 

3424 
5863 
1 3 1 3  
5066 

o 

1 14 4 5  

4 2 2  
192 3 
3 8 9 3  

7 5 1  
2 2 52 

704 
o 

1 5 0 1  

1 0 7 4 2  

3 1 9 0  
6 8 9 5  

6 5 7  
o 

46906 

� 
o 

108635 

o 
3 5 4 6 1  
7 3 1 74 

188000 

4 10 9 0  
7 0 3 5 9  
1 5 7 6 1  
60791 

o 

1 3 7 34 2  

5066 
2 3078 
4 6719 

9006 
2 7018 

844 3 
o 

1 8 0 1 2  

12 8898 

38276 
8 2 7 4 3  

7880 
o 

562875 

N02 

0 - o 

6 1 9 1 7- 188200 

0- 0 
2 02 11- 6 1 4 3 3  
4 1 706-126767 

10 7152-325693 

2 34 2 0 - 71185 
4 0 1 0 2- 1 2 1892 

8983- 2 7 3 0 7  
34648- 1 0 5 3 14 

O� 0 

782 7 9- 2 3 7932 

2 7 2 5- 8 7 7 6  
1 3 1 5 4 - 3 9 9 8 1  
2 6 6 2 7- 80936 

5133- 15602 
1 5 3 99- 4 6 806 

4 8 1 2 - 14 6 2 7  
0 - 0 

10266- 3 1 2 0 3  

734 6 7 - 2 2 3 304 

2 18 1 5- 66309 
4 7 16 0-14 3 3 4 3  

4991- 1 36 5 2  
O� 0 

320815-975310 
,;�. 

* Columns may not add due to rounding adj ustments .  

HC 

o 

1 1 7 8  

o 
3 8 5  
794 

2 0 3 9  

4 4 6  
7 6 3  
1 7 1  
6 5 9  

o 

1490 

5 5  
2 50 
5 0 7  

9 8  
2 9 3  

9 2  
o 

195 

1 3 9 8  

4 1 5  
8 9 8  

8 5  
o 

6106 

CO 

o 

3801 

o 
1 2 4 1  
2 5 6 0  

6 5 78 

1438 
2462 

5 5 1  
2 1 2 7  

o 
<: 

4 806 � 
f-' 

1 7 7 °  
8 0 8  

1 6 3 5  
3 15 
945 
2 95 

o 
630 

4 5 10 

1339 
2 895 

2 76 
o 

19696 



Region and State 

New England 

Middle Atlantic 

New Jersey 
New York 
Pennsylvania 

East North Central 

I l l ino is 
Indiana 
Michigan 
Ohio 
Wisconsin 

South Atlantic 

De laware 
Florida 
Georgia 
Maryland 
North Carol ina 
South Carol ina 
Virginia 
West Virgihia 

Part ic
u l ates 

o 

4 2 2  

4 2 2  
o 
o 

2 52 36 

o 
13556 

4 503 
6520 

6 57 

4 878 

o 
2 76 7  

o 
1266 

844 
o 
o 
o 

East South Central 16370 

Alabama 
Kentucky 
Mississippi 
Tennessee 

TOTAL 

985 
7833 

o 
7552 

46906 

TABLE VI -7 

REGIONAL AND AGGREGATE AIR POLLUTION IMPACT OF COAL USE 
EXISTING PLANTS - 1985 

Loan Program 

�2 

o 

5066 

5066 
o 
o 

302 827 

o 
162671 

54036 
78240 

7880 

58539 

o 
3 32 1 0  

o 
15198 
10� 3 2  

o 
o 
o 

196443 

11820 
94000 

o 
9062 3  

562875 

___ N_02 _ 
0-

3208-

32 08-
0-
0-

o 

9 75 1  

9751 
o 
o 

191777- 528911 

0- 0 
103018- 3 1 3 1 2 5  

3 4 2 2 0- 104014 
49548- 150603 

4990- 1 5169 

37072- 1126 82 

0- 0 
2 1031- 6 3 9 2 5  

0- 0 
9624- 2 9 2 54 
6416- 19503 

0- 0 
0- 0 
0- 0 

1 2 4 4 05- 378134 

7486- 2 2 7 5 3  
59529- 180941 

0- 0 
5 7 390- 174440 

356462-1083478 

(tons/year) 

HC 

o 

5 5  

55 
o 
o 

3 2 85 

o 
1765 

586 
849 

85 

635 

o 
360 

o 
165 
110 

o 
o 
o 

2 1 3 1  

1 2 8  
1020 

\) 
983 

6 106 . 

CO 

o 

1 7 7  

177 
o 
o 

10596 

o 
5692 
1891 
2 7 3 8  

2 76 

2 04 8  

o 
1162 

o 
532 
355 

o 
o 
o 

6874 

4 14 
3289 

o 
3 1 7 1  

19696 

Part ic
ulates 

o 

4 2 2  

4 2 2  
o 
o 

2 5 2 36 

o 
13556 

4503 
6520 

6 5 7  

4 878 

o 
2767 

o 
1266 

844 
o 
o 
o 

16370 

985 
7833 

o 
7552 

4 6906 

�2 

o 

5 066 

5066 
o 
o 

30282 7 

o 
162671 

54036 
78240 

7880 

58539 

o 
3 32 1 0  

o 
15198 
10132 

o 
o 
o 

196443 

1182 0 
94000 

J 
90623 

562875 

·Co1umns may not add due to rounding adj u stments. 

Non-Loan Program 

___ ......::.:N.:.,°2 __ 
0-

2 887-

2 887-
0-
0-

o 

8176 

8776 
o 
o 

172599-476020 
0- 0 

92 716-2 81813 
30798- 93613 
44593-13554 2  

4491- 13652 

33 365-1014 14 

0- 0 
18928- 57263 

0- 0 
8662= 2 6 3 2 9  
5 7 7 4 - 17553 

0- 0 
0- 0 
0- 0 

11196 5- 34032 1 

6 7 3 7- 2 04 7 8  
5 3576-162847 

0- 0 
5 16 5 1-156996 

320816-975 1 30 

HC 

o 

5 5  

5 5  
o 
o 

3285 

o 
1765 

586 
849 

85 

635 

o 
360 

o 
16 5 
110 

o 
o 
o 

2 1 3 1  

1 2 8  
1020 

o 
983 

6106 

co 

o 

1 7 7  

1 7 7  
o 
o 

10596 

o 
5692 
1891 
2738 

2 76 

<: 
204 8 H  I 

0 1--' I--' 
1 16 2  

o 
532 
355 

o 
o 
o 

6874 

414 
3289 

o 
3 1 7 1  

19696 



) 

VI- 12 

Air po l lutant loading s  for the mos t  part are the same 

whether loan program or non loan program coal i s  used . As c an be 

s een from the tab le s ,  total annual part iculate , S02 ' HC , and CO 

emi s s ions from a f fec ted powerp1 �nts on a regional and State bas i s  

should be the same whether loan o r  non1oan program coa l i s  used 

at new or exi sting powerp1ants in 1 9 8 5 .  Only NOx emi s s ions from 

powerp 1ants w i l l  be h igher as u result o f  the loan program . I f  

loan program coal i s  burned , to�a1 annua l NOx emis s ions from new 

or exis t ing coal- f ired powerp1ants in 1 9 8 5  would be increased 

approximately 10 percent above what they would be  if non�loan 

prog ram coal were burned and scrubbers used . 

F i gure VI - 1  indicates that elec tric powerp 1ants are respon

s ib le for approximately 17 percent o f  tota l NO emi s s ions in x 
urban i z e d  areas on an annua l bas i s . Thi s  conc lus ion i s  based on 

an analys i s  of  air qua l i ty in the Long Beach-Los Ange les- San 

Diego area by the Counc i l  on Environmenta l Qua l i ty , the re sults 

of which are pre sented in Figure VI- 1 . 11 Table VI-8 pre sents the 

results of a nationwide e s timate of NO emi s s ions by the Hea lth , x 
Education , and Wel fare Department and ind i cates that 1 9 . 4  percent 

of  tota l NO emis s ions in the U . S .  in 1 9 6 8  were from s tationary x 
coal- f i red sources , wh ich inc lude industrial coal burning sources 

s uch as  s teel mi l l s , pulp mi l ls , e tc . , in addi tion to e lectric 

powerp1an1;.s . 2/ Although the tota l annua l contribution of coa1-

fired powerp1ants to NOx leve ls cannot be determined on the bas i s  

o f  thi s  data , i t  can b e  said that coa l - fired powerp 1ants account 

for no more than approximately 19 percent of  national NOe emi s 

s ions . Furthermore ,  the data also indicate tha t N02 emi s s ions 

from coal- f ired powerp1ants in urbani z ed areas where amb ient NOx 
leve l s  are typically a prob lem account for no more than approxi

mately 1 9  percent of  tota l urban N02 emi s s ions . Assuming that 

coa l- fired powerp1ants are respons ib le for 19 percent of nation

wide NO emi s s ions and NO emis s ions in urban areas , and that the x x 
relative contr ibution o f  coal- fired powerp1ants w i l l  not change 

11 Environmental Qua l i ty ,  7 th Annua l Report o f  the Counc i l  on 
Environmenta l Qua l i ty ,  September 1 9 7 6 , p .  2 4 1 .  

21 U . S .  Depar tment o f  Health , Educ ation , and �"1e 1 fare , " Nationw ide 
Inventory of Air Pol lutant Emis s ions , "  1 9 6 8 , p .  1 5 . 
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VI- 1 3  

F IGURE VI- l  

SOUTHWEST COAST A I R  BAS IN 

N IT ROGEN OXIDE EMI S S I ONS T RENDS 

O L-�� __ � __ �L-__ � __ -L __ �������� 1 965 1 966 1 967 1 968 1 969 1 970 

Environmental Qual i ty , 7th Annual Re port o f  the 
Coun c i l  o n  Env ironmental Qual ity , September , 1 9 7 6 . 



S OURCE : 

VI - 1 4  

TABLE VI - 8 

NAT I ONWI DE NITROGEN OXIDES EMI SS I ONS , 1 9 6 8  

E M I SSION�. PE RCENTAGE 

SOU RCE 10'  TONSjYR OF TOTAL 

Tra n s p ortation 8 . 1  39 . 3 

Motor  ve h i cles 7 .2 34 .9 

Ga soline 6 .6 32 .0 

Diesel  0.6 2 .9 

Aircraft N" N 
R a i l roads 0.4 1 .9 

Vessels 0.2 1 .0 

N o n h i ghway use of motor fuels 0.3 1 .5 

F u e l  combu stion in stationary s o u rces 10.0 48 .5 

Coal 4 .0 19 .4 

Fuel  oi l  1 .0 4 . 8  

Natura l  gasb 4 .8 23 .3 

Wood 0 . 2  1 .0 

I n d u st r i a l  proce sses 0.2 1 .0 

Sol id  waste d i s posal 0.6 2 .9 

M i sce l l a ne o u s  1 .7 8 . 3  

Forest f ires 1 .2 5 .8 

S t r u c t u r a l  f i re s  N N 
Coa l  refu se b u r n i n g  0.2 1 .0 

A g r i c u l t u r a l  b u rn i n g  0 . 3  1 .5 

Total 20 .6 100 .0 

'N - N e gl i g i b le. 
' I n c l u d e s  LPG and kerose .... 

Adapted from U . S .  Department of Health , Educat ion , and 
We l fare , " Nat ionwide I nvento ry of Air Po l lutant Emi s s ions , "  
1 9 6 8 , p .  15 . 



V I - I S  

dra s t i ca l ly b etween now and 1 9 8 5 , a 1 0  p e r c e nt inc r e a s e  i n  NOx 
emi s s ion s f rom power p l an t s  burning loan p ro g ram coa l w i l l  r e s u l t . 

Th i s  i nc r e a s e  i n  NO x emi s s io ns ma� b e  s i gn i f i c ant in some urba n i z e d  

are a s , e s pe c i a l ly whe re amb i e n t  N O  leve l s  a r e  al re ady a prob l em . x 

Powe rp lan t s  i n  rural are a s  o f  �h e Ea s t  may degrade th e re l a 

t ive ly good a i r  q ua l i ty o f  the s e  areas an d co n tr ibute t o  the cur

rent trend o f  a i r po l l u tant sources mov i ng awa y f rom urban c e n t e r s . 

I f  loan pro gram coa l i s  burned only a t  new power plan ts , the e a s t  

north cen tra l r e g ion o f  th e u . s .  w i l l b e  a f f e c te d  mo re than any 

other region , an d th e st ate mos t  a f f e c te d  w i l l  be Kentu cky . I f  

o n l y  e x i s t i ng powerp l an t s  are a s s ume d a f fe c ted by the loan pro

gram , the d i s tribution of impa c t s  chang e s  s l i gh t l y . Air p o l l u t ion 

impac t s  are mo re concentrated in the e a s t  nor th cen tra l and e a s t  

south centra l regions o f  the u. s .  Th e e a s t  north centra l r e gion 

w i l l  s t i l l  be the mo s t  h e avi ly a f fe c te d ; howeve r , the s t a te mo s t  

a f fe c te d  w i l l be Indiana . 

2 . Wa ter 

Tab l e s  VI - 9 and VI - 1 0  s ummar i z e the tota l annua l wa ter po l 

lutant impact that wi l l  r e s u l t  from us i ng l oa n  pro gram o r  no n 

loan program coa l a t  � ew a n d  e x i s t in g  powe r p l an t s , re s p e c t i ve ly , 

i n  the e a s te r n  u . s .  i n  1 9 8 5 . I t  i s  a s s umed that e x i s t i ng powe r

plan t s  a f f e c te d  by the program mu s t  me e t  BAT trea tment s tandards 

wh i c h , on ave rage , are ide nt i c a l  to e x i s t i ng NSPS wa ter e f f l uent 

l i mi t a t ions . Th e tab l e s  pre s ent to tal d i s charge s i n  pounds per 

year of e a ch po l l u tant , a l uminum ( Al ) , chromium ( C r ) , copper ( C u ) , 

iron ( Fe ) , magn e s i um ( Mg ) , z i nc ( Z n ) , manga ne s e  (Mn ) , ni cke l ( N i ) , 

tota l s u spended so l id s  ( T S S ) , and total d i s s o l ve d  s o l i d s  ( TD S ) , 

by region and s ta t e . The p o l l utant d i s charge e s t ima t e s  pre sented 

i n  th e tab l e s  repr e s e nt the s um of po l lutant d i s cha rges f rom uni t 

powe r p l a n t s  ( o u t l ined in Chap ter V )  b a s e d  on the e s t ima ted s t a te 

and reg iona l demand for loan program coa l i n  1 9 8 5  for the two 

coa l use c a s e s . 



TABLE VI-9 

REGIONAL AND AGGREGATE TOTAL WATER POLLUTANT LOADINGS FROM LOAN P ROGRAM COAL USE 
NEW SOURCES - 1985 

Region and State Al 

New England 0 

Middle Atlantic 3 3 30 1 2  

New Jersey 0 
New York 108704 
Pennsylvania 2 2 4 3 09 

East North Central 5 7 6 3 0 1  

Ill inois 12 5958 
Indiana 2 15682 
Michigan 48313 
Ohio 1 86349 
Wisconsin 0 

south Atlantic 4 2 1 0 1 0  

Delaware 1 5 529 
Florida 70744 
Georgia 1 4 3 2 1 3  
Maryland 2 7607 
North Carolina 82822 
South Carolina 25 882 
Virginia 0 
We st Virginia 5 5 2 14 

East South Central 395129 

Alabama 1 1 7 3 3 1  
Kentucky 2 5 3642 
Mississipp i 2 14 56 
Tenne ssee 0 

Total 1725453 

Cr 

o 

2 2 5  

o 
73 

151 

390 

85 
146 

32 
1 2 6  

o 

2 8 5  

1 0  
4 7  
97 
18 
.56 
17 

o 
37 

2 6 7  

79 
171 

16 
o 

1168 

Cu 

o 

498 

o 
162 
3 35 

862 

188 
3 2 2  

7 2  
2 79 

o 

630 

2 3  
1 0 5  
2 1 4  

4 1  
124 

38 
o 

82 

591 

175 
3 7 9  

36 
o 

2583 

*Columns may not add due to rounding adjustments . 

Fe 

o 

1856 

o 
606 

1250 

3 2 1 3  

702 
1 2 0 2  

269 
1 0 3 8  

o 

2 3 4 7  

86 
394 
798 
1 5 3  
4 6 1  
144 

o 
3 0 7  

2 2 0 3  

654 
1414 

134 
o 

96 2 0  

( lbs/year ) 

Mg 

o 

4 35 3 81 

o 
142 1 19 
2 9 3 2 6 2  

7 5 34 5 7  

164677 
2 8 1982 

63 164 
2 4 36 3 3  

o 

5504 3 0  

2 0 302 
92490 

1 8 7 2 36 
36093 

1 08281 
33837 

o 
72 187 

5 16592 

1 5 3398 
3 3 16 1 1  

3 1 582 
o 

2 2 55861 

Zn 

o 

764 

O ·  
249 
514 

1 3 2 2  

2 89 
494 
110 
4 2 7  

o 

966 

35 
162 
328 

6 3  
190 

59 
o 

126 

906 

269 
582 

55 
o 

3959 

Mn 

o 

7 1 3  

o 
2 3 3  
480 

1235 

270 
462 
103 
399 

o 

902 

3 3  
1 5 1  
307 

59 
1 7 7  

55 
o 

1 1 8  

847 

2 5 1  
54 3 

51 
o 

3698 

Ni 

o 

356 

o 
1 16 
240 

6 1 7  

1 3 5  
2 31 

5 1  
199 

o 

4 5 1  

16 
75 

1 5 3  
29 
88 
2 7  

o 
59 

4 2 3  

1 2 5  
2 7 1  

2 5  
o 

1 849 

TSS 

o 

2 7690 

o 
9038 

186 51 

4 7920 

104 73 
17934 

4017 
15495 

o 

3 5007 

1291 
5882 

11908 
2 2 9 5  
6886 
2 152 

o 
4 59 1  

3 2 8 5 5  

9 756 
2 1090 

2008 
o 

1434 74 

TDS 

o 

1 3 3 1 8875 

o 
4 34 76 1 2  
8 9 7 1 2 6 2  

2 3049244 

503 7709 
862 6 2 14 
1 9 3 2 2 72 
74 53049 

o <: H 
168 3837 I 

f-' 
62 1087

'" 

2 8 2 9 398 
5727806 
1 104 1 5 5  
33 12466 
103 514 5 

o 
2 208310 

1580 3 2 2 5  

4 09 2 660 
101444 2 8  

966 136 
o 

69009 714 



TABLE VI-9 ( cont ' d ) 

REGIONAL AND AGGREGATE TOTAL WATER POLLUTANT LOADINGS FROM NON-LOAN PROGRAM COAL USE 

NEW SOURCES - 1985 

Region and State Al Cr 

New England 0 0 

Middle Atlantic 334909 2 2 9  

New Jersey 0 0 
New York 109 3 2 3  74 
Pennsylvania 2 2 5587 154 

East North Central 579584 396 

I l l inois 12 6676 86 
Indiana 2 1 6910 148 
Michigan 48588 33 
Ohio 1874 10 1 2 8  
Wisconsin 0 0 

South Atlantic 42 3409 2 8 9  

Delaware 1 5618 10 
Flo r ida 71147 4 8  
Georgia 144 02 8 98 
Maryland 2 7764 19 
North Caro l i na 83293 ,5 7 
South Caro l ina 2 6029 17 
Virginia 0 0 
We s t  Virginia 55 529 38 

East South Central 397379 2 7 2  

Alabama 117999 80 
Kentucky 2 55086 174 
Mi s s i s s ippi 2 4294 16 
Tenne ssee 0 0 

TOTAL 1735281 1 188 

Cu 

o 

5 1 7  

o 
169 
348 

896 

195 
335 

75 
289 

o 

654 

24 
110 
2 2 2  

42 
128 

40 
o 

85 

614 

182 
394 

37 
o 

2683 

*Columns may not add due to rounding adju stments . 

Fe 

o 

1 860 

o 
607 

1 2 5 3  

3 2 19 

703 
1204 

269 
1041 

o 

2 3 5 1  

86 
395 
800 
154 
462 
144 

o 
3 08 

2 2 07 

6 5 5  
1416 

134 
o 

9639 

( l bs/yea r )  

Mg 

o 

4 3 5 150 

o 
1 4 2 04 3  
2 9 3 106 

7 5 3056 

164590 
2 81833 

6 3 130 
2 4 3503 

o 

550138 

20291 
9 2 4 4 1  

187137 
36074 

1082 2 3  
3 38 1 9  

o 
72149 

516318 

1 5 3 3 1 7  
3 3 14 3 5  

31565 
o 

2 2 54665 

Zn 

o 

767 

o 
2 5 0  
5 1 7  

1 3 2 8  

2 90 
497 
III 
429 

o 

970 

3 5  
163 
3 30 

63 
190 

59 
o 

127 

910 

270 
584 

55 
o 

3977 

Mn Ni 

o 0 

772 359 

o 0 
2 3 5  1 1 7  
4 86 2 4 2  

1 2 5 0  6 2 2  

2 7 3  1 3 5  
468 2 3 2  
104 52 
4 04 2 0 1  

o 0 

913 4 54 

33 16 
153 76 
310 154 

59 2 9  
179 89 

56 2 7  
o 0 

119 59 

857 4 2 6  

2 54 1 2 6  
550 273 

52 26 
o 0 

3744 1862 

TSS 

o 

2 7690 

o 
9038 

186 51 

4 7920 

10473 
17934 

4 01 7  
15495 

o 

35007 

1 2 9 1  
5882 

11908 
2295 
6886 
2 152 

o 
4 591 

32885 

9756 
2 1090 

2 0 08 
o 

143474 

TDS 

o 

1 3 363679 

o 
4362 2 3 7  
900 14 4 2  

2 3126782 

5 054656 
86552 33 
1938772 
7478121 

0 -::: 
H 

16895015 � 
-...J 

6 2 3 176 
2838916 
5 74 70 74 
1107869 
332 3609 
1038627 

o 
2 2 15739 

15856386 

4 708446 
10178554 

969386 
0 . 00 

6 92 4 1863 



TABLE VI-I0 

REGIONAL AND AGGREGATE TOTAL WATER POLLUTANT LOADINGS F ROM LOAN P ROGRAM COAL USE 

EXISTING PLANTS - 1985 

( lbs/yea r )  

Region and State Al Cr Cu Fe Mg Zn Mn Ni TSS TDS 

New England 0 0 0 0 0 0 0 0 0 0 

Middle Atlantic 1552 9 10 2 3  86 2 0302 3 5  3 3  16 1291 690097 

New Jersey 15529 10 2 3  86 20302 3 =  3 3  16 1291 690097 
New York 0 0 0 0 0 0 0 0 0 0 
pennsylvania 0 0 0 0 0 C 0 0 0 0 

East North Central 928294 628 1389 5 1 75 1213653 2 130 1990 994 7 7189 3 7 152399 

I l l ino i s  0 0 0 0 0 0 0 0 0 0 
Indiana 4 98656 3 3 7  7 4 6  2 780 6 51944 1144 1069 5 3 4  4 1464 19943 807 
Michigan 165643 112 2 4 8  9 2 3  2 16562 380 355 177 1 3 7 73 6624932 
Ohio 2 3 9838 162 359 1337 3 1 3564 5 5 0  5 14 2 5 7  199 4 2  9592350 
W isconsin 2 4 156 16 36 1 34 31582 55 5 1  2 5  2 008 1035145 

South Atlantic 179447 121 268 1000 2 34609 411 384 192 14921 729159:q 
I 

Delaware 0 0 0 0 0 0 0 0 0 Q--o 
Florida 101802 68 1 5 2  5 6 7  133095 233 218 109 8464 4 14058:F 
Georgia 0 0 0 0 0 0 0 0 0 0 
Maryland 46587 3 1  69 259 60908 106 99 49 3873 19322 7 2  
North Carol ina 3 1058 2 1  4 6  173 4 0605 71 66 3 3  2 582 1244174 
South Carol ina 0 0 0 0 0 0 0 0 0 0 
Virg i nia 0 0 0 0 0 0 0 0 0 0 
We s t  Virginia 0 0 0 0 0 0 0 0 0 0 

East South Central 602183 , 40 7  901 3 357 787295 1381 1290 645 50072 2 3 9 5 8089 

Al abama 36 2 3 5  2 4  54 202 4 7 3 7 3  83 77 38 3012 1449204 
Kentucky 288151 195 4 3 1  1606 376728 661 6 1 7  308 2 3960 11524622 
M i s s i s s ipp i 0 0 0 0 0 0 0 0 0 0 
Ten nessee 2 77798 188 4 15 1548 363193 6 3 7  595 297 2 3099 11110564 

TOTAL 17254 53 1168 2 5 83 9 2 60 2 2 55861 3959 3698 1849 143474 69009714 

* co lumns may not add due to round ing ad j u s tment s .  



TABLE VI-I0 ( cont ' d )  

REG IONAL AND AGGREGATE TOTAL WATER POLLUTANT LOADINGS F ROM NON-LOAN PROGRAM COAL USE 

EXISTING PLANTS - 1985 

( lbs/year ) 

Region and State Al Cr Cu Fe Mg: Zn Mn Ni TSS TDS 

New England 0 0 0 0 0 0 O .  0 0 0 

Midd l e  Atlantic 17352 11 2 6  9 6  2 2 5 4 6  3 9  3 7  1 8  1 4 3 4  692418 

N e w  Jersey 17352 11 2 6  9 6  2 2 546 39 3 7  1 8  1434 692418 
New York 0 0 0 0 0 0 0 0 0 0 
Pennsylvania 0 0 0 0 0 0 0 0 0 0 

East North Central 933581 639 1443 5 185 1213010 2 14 0  2 0 14 1002 7 7 189 37277382 

I l l i no i s  0 0 0 0 0 0 0 0 0 0 
Indiana 5 01496 343 775 2 785 6 15 198 1149 1082 538 4 1464 20010899 
Michigan 166587 114 2 57 9 2 5  2 16447 381 359 178 13773 664 72 19 
Ohio 2 4 1204 166 3 7 3  13 39 3 13398 5 5 2  5 2 0  2 5 8  19942 9624619 
Wisconsin 2 4 294 16 3 7  134 3 1565 55 52 26 2008 10386 2 8  

South Atlantic 180469 123 279 1002 2 34485 4 13 389 193 149 2 1  7316121 ;:l I 
Delaware 0 0 0 0 0 0 0 0 0 o f-' \D 
Florida 102382 70 158 568 133025 2 34 2 2 0  109 8464 4 154 5 1 2  
Georgia 0 0 0 0 0 0 0 0 0 0 
Maryland 46853 32 72 2 60 G0875 107 101 5 0  3873 1938772 
North Carol ina 3 1 2 3 5  � 1  48 173 4 0583 71 67 33 2 582 1246353 
South Carol ina 0 0 0 O .  0 0 0 0 0 0 
Virginia 0 0 0 0 0 0 0 0 0 0 
West Virginia 0 0 0 0 0 0 0 0 0 0 

East South Central 605613 414 936 3364 7 36878 1888 1307 650 5 0072 24038685 

A labama 3 64 4 1  2 4  56 2 02 4 7 34 7 8 3  7 8  3 9  3012 1384 8 3 7  
Kentucky 2 89792 198 4 4 8  1609 376529 664 6 2 5  3 1 1  2 3960 11563392 
Mi s s i s s ippi 0 0 0 0 0 0 0 0 0 0 
Tenne ssee 2 79380 191 4 32 1551 363001 640 602 2 99 2 3099 1 1078699 

TOTAL 1735281 1188 2683 96 39 2 254665 3977 3744 1862 14 3474 6924 1863 

*columns may not add due to round ing adj u s tments . 
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To ta l s tate and reg iona l  po l lutan t di s charge s from new a nd 

e x i s ting powerplants should be s l ightly l e s s  i f  loan program coa l  

i s  us ed i n  a l l  s tate s  and re gions for a l l  po l l utants excep t mag

n e s i um and total suspended s o l ids . Copper d i s charge s w i l l  be 

approxima te ly 3 . 9  percent lowe r if loan program coa l i s  u s e d ; 

chromi um , 1 . 6  pe rce nt lower ; and mangane se , 1 . 2  percent lowe r . 

To tal d i scharge s o f  a lumi num , i ron , z i nc , nicke l ,  a nd to tal di s 

so lved so l i ds should d i f fer l e s s  than 1 perce n t  from tota l di s 

charge s i f  non- loan program coal i s  used . Magne s i um di s charge s 

are e s t ima ted to be s l i ghtly i ncreas ed i f  non - l oan pro gram coa l  

i s  u s e d  ( l e s s  than one percent f o r  a l l  s ta te s  and re gions ) .  Total 

s uspended so l id s  d i s charges should be appro ximate ly the s ame through 

out a l l  s tates and region s . 

I f  the loan program a f fe c t s  new powerp lan t s , pr imar i ly ground 

wate r wi l l  re ceive the po l l utant d i s charge s , s i nce exi s t ing NSPS 

do not al low the d i s cha rge of was tewa te r to sur face water bodi e s . 

The use o f  loan prog ram coa l at e x i s ting powe rp lan t s  wo uld re s ul t  

i n  appro ximate ly the same amount o f  wa ter po l l utant s be i ng di s 

charge d .  D i s charge s from ex i s ti ng powerplan t s  may a f f e c t  s ur face 

wate� to a greater extent than d i s charges from new powe rplant s ,  

s i nce BAT treatme nt l eve l s  al low wa s tewate r from powe rplants to 

d i s charge to surface water bod i e s .  

Regard l e s s  o f  whe the r program coa l i s  used at new or e x i s t i ng 

powerpl an t s , th e east north central re gion o f  th e U . S .  wi l l  be 

the mo s t  heavi ly a f fe cted by the loan program . The s ta te s  mo s t  

a f fe c ted by the program are Kentucky , i f  pro gram co al i s  burned 

only a t  new powerp lants , and I ndiana , if  pro gram coa l is  bu rned 

at e x i s t ing powe rplant s .  

3 .  Land Use/So l id Wa ste 

Tab l e s  VI � l l  and VI - 1 2  summari ze the e s timated tota l amount of 

so l i d  waste and land use impacts that wi l l  re s u l t  from us i ng loan 

and non-loan program coal at new and exi s t ing powerpl ants in the 
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TABLE V I -- l l  

REGIONAL AND AGGREGATE SOL I D  WASTE IMPACT 

OF THE LOAN P ROGRAM 

( tons/year )  

Exi s ti n9: Plants New Source s  

With Without with Without 
Re9:i on and State P rogram Pro9:ram Pro9:ram Pro9:ram 

New Engl and 0 0 0 0 

Middle Atlantic 3 5 5 0 8  1 4 5 9 7 9  7 6 1 4 5 9  3 1 30444 

New J e rsey 3 5 5 0 8  14 5 9 7 9  0 0 

New York 0 0 2 4 8 5 5 9  1 0 2 1 8 5 5  

Pennsylvan ia 0 0 5 1 2 9 0 0  2 108589 

East No rth Central 2 12 2 618 8 7 2 6 3 1 6  1 3 1 7 7 5 9  54 1 7 4 5 3  

I l l inoi s 0 0 2 88013 1184 0 5 4  

Indiana 1 1 4 0 2 1 6  4 68 7 5 5 7  4 9 3 1 7 3  2 0 2 74 90 

Mich igan 3 7 8 7 5 7  1 5 5 7 112 1 104 7 1  4 5 4 15 8  

Ohio 5 48509 2 2 5 4 5 6 9  4 2 6 10 2  1 7 5 1 7 5 1  

Wi s con s i n  5 5 2 35 2 2 70 7 9  0 0 

South Atl antic 4 1 0 3 2 0  1686872 962 674 395 7660 

De laware 0 0 35 508 1 4 5 9 7 9  

Flo rida 2 32 7 7 8  9 5 6 9 7 5  161761 665 0 1 7  

Georgia 0 0 3 2 7 4 6 7  134 6 2 5 3  

Maryl and 106 5 2 5  4 3 7 9 3 8  6 3 1 2 6  2 5 9 5 19 

North Carol i na 7 10 17 2 9 19 5 9  189 3 7 9  7 7 8 5 5 6  

South Carol ina 0 0 59 181 2 4 3 2 2 9  

Virginia 0 0 0 0 

West Virginia 0 0 1 2 6 2 5 2  5 19 0 3 7  

East South Central 1 3 7694 0 5 6 60 7 52 9034 9 3  3 7 14 3 6 1  

Alabama 8 2 8 5 3  3 4 0 6 1 8  268286 110 2 9 5 4  

Kentucky 6 5 8 8 7 9  2 7 0 8 7 2 6  5 7 9 9 7 2  2 3 8 4 3 2 8  

Mi s s i s s ippi 0 0 5 5 2 35 2 2 7 0 7 9  

Tenn e s s e e  6 3 5 2 07 2 6 1 1 4 0 7  0 0 

TOTAL 3 94 5 3 86 1 6 2 1 9 9 1 9  394 5 386 162 19 9 19 

*Co1umns do not total due to rounding adj u stment s .  
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TABLE V I - 1 2  

REGIONAL AND AGGREGATE TOTAL LAND USE IMPACT 

With 

Reg:ion and State (ash 

New England 

Middl e Atl ant ic 

New Jersey 

New York 

Pennsy lvania 

East No rth Cent ral 

I l l ino i s  

Indiana 

Michigan 

Ohio 

Wiscons in 

South Atlantic 

D e laware 

Flor ida 

Georgia 

Maryland 

No rth Carol ina 

South Caro l ina 

Virginia 

West Virginia 

East South Central 

Al abama 

Kentucky 

Mi s s i s s ippi 

T enne s see 

TOTAL 

OF THE LOAN PROGRAM 

( ac r e s  of l and needed) 

Exi sting P l ant s 

Prog:ram Without Program 
( a sh and scrubber 

d i spo sal ) * *  sl udge disposal ) 

0 0 

44 6 5  

4 4  6 5  

0 0 

0 0 

2 6 1 1  3 8 7 5  

0 0 

14 0 3  2 0 8 1  

466 691 

675 10 0 1  

68 10 1 

5 0 5  7 4 9  

0 0 

2 8 6  4 2 5  

0 0 

1 3 1  194 

87 1 30 

0 0 

0 0 

0 0 

1694 2 4 1 3  

102 1 5 1  

8 1 1  1 2 0 3  

0 0 

781 1 160 

4 8 5 3  7 2 0 2  

*Co l umns d o  not add due t o  rounding adj u s tme nt s . 

* *As sume s fly ash is handled dry . 

New Sourc e s  

Wit h  Prog:ram Without P rog:rc1m 
( a s h  and scrubbe r 

( as h  disposal ) s ludg:e dispo sal ) 

0 0 

9 3 7  1 3 90 

0 0 

306 4 5 4  

6 3 1  936 

162 1 2 4 0 5  

3 5 4  5 2 6  

6 0 7  9 00 

136 202 

524 7 7 8  

0 0 

1184 1 7 5 7  

4 4  6 5  

1 9 9  2 9 5  

4 0 3  5 9 8  

7 8  1 1 5  

2 3 3  346 

73 108 

0 0 

1 5 5  2 30 

1111 164 9  

3 3 0  4 9 0  

7 1 3  1059 

6 8  101 

0 0 

4 8 5 3  7202 
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eastern U . S ,  in 1 9 8 5 .  It i s  as sumed that exi sting powerplants 

af fected by the program will  have to meet S I P  ai r pol lutant 

emi s s ion l imi tations . The e st imate s  in the tables repre sent the 

s um of unit land use and solid waste impact e st imate s (outl ined 

in Chapter V) based on the e s timated s tate and regional demand 

for loan program coal in 1 9 8 5  for the two coal use case s . Table 

VI- I I  shows the e f fec t on annual so l id was te production by regio n  

and s tate us ing lo an program coal instead of  non-loan program 

co al . The f i r s t  column of the table pre sents solid wa s te pro

duction if loan program coal i s  used ; the second , i f  non-loan 

program coal is used . Fo r each reg ion and s tate , Table VI - 1 2  

summar i z e s  the amount of  land that i s  needed for s olid was te 

d isposal u sing loa n and non-loan program coal , i f  sol id waste 

produ ction cont i nues for 2 0  year s  at the annual rate s hown in 

Table VI- II  for the corresponding regions or  s tates . 

The total amount of solid was te generated and the to ta l 

amount of land needed for s ol id was te d ispo sal will be much l e s s  

for each region and s tate if  loan program coal i s  used a t  new 

and exi s t ing powerplants instead o f  non-loan program coal . Total 

solid was te produc tion will be approx imately 75 percent lower 

in each reg ion and s tate using loan program coal . To tal land 

use for solid waste disposal wi ll be approx imate ly 3 3  percent 

lower . I f  loan program coal i s  used at new powe rp lants , the 

east north central region i s  a f fected more than any other reg ion ; 

the state mos t  affected i s  Kentucky . I f  only existing powerpl ants 

are as sumed af fected by the loan program , l and u se and sol id wa ste 

impact s  are more concentrated in the east  no rth central and east 

south central reg ions of the U . S .  As  i s  the case with the air 

and water impacts as s oc i ated with coal combustion at exi sting 

powe rplant s ,  the state most af fected i s  Indiana . 
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The ove ral l b ene f i t s  o f  the Coal Loan Guarantee P ro g ram 

i n c l ude the fO l lowi ng : ( 1 )  an increase i n  emp loyment - - 3 4  p er

cent fo r mining--and economic activity in the pove rty- s tr i cken 

area of Central Appa l a ch i a ; ( 2 )  an increased s upp ly of low s u l 

f u r  coa l wh ich w i l l enab l e  more powe rplants t o  meet a i r  emi s s ion 

s tandards without havi ng to i ns ta l l  expens ive and somewhat un

re l iabl e  S0 2 s crubb ing sys tems ; ( 3 )  a 3 3  percent re duction i n  

the l and area requi red for s o l id wa ste d i s po s a l  and e l iminat ion 

of scrubb e r  s ludge di sposa l , wh i ch can pre c l ude many future uses  

o f  that l and a f te r  d i s po s a l  ope rat ions cease ; and ( 4 ) a sma l l  

( 1 - 4  percent ) re duction i n  potent ial heavy me tal d i s charge s from 

powerplant opera tions . 

Ne gative impa cts o f  the program i nc l ude : ( 1 )  a seven percent 

inc rea se in l and area potent ial l y  a f fe c ted by under ground mi ne s i n  

the regions ; ( 2 )  p rec lus ion o f  a n  oppor tunity to reduce N0 2 emis 

sions through the qse o f  a s c rubb er system , al l o ther emi s s ions 

rema i n in g  the same ; a nd ( 3 )  an increa s e  in the potent i a l  number 

of fata l i t ies and i nj urie s .  

The negative e nvironme nta l impacts o f  coa l  combu s tion at 

powerplants are primari ly assoc i a ted w i th coa l combus tion regard

,; l e s s  o f  the s u l fur content . As d i s cu s s ed e a r l i e r , ut i l i t ies wi l l  \ ' 

contro l sul fur emi s s ions only to the e xtent neces sary to mee t the 

app l ic ab l e  a i r  emi s s ion standards . Because of curren t emi s s ion 

and e f f l uent sta ndard s ,  the impacts resu l t in g  f rom combus tion o f  

low sul fur co a l  are ide nt i ca l  to tho s e  as soc iate d  with the us e o f  

h igh sul fur coal , w ith th e except ion o f  s o l id was te production 

and assoc i a ted l a nd use impac ts and N0 2 emis s ions di scussed above . 

Rega rdl e s s  o f  the sul fur content of the coal , uti l i ties mus t  me e t  

the same emi s s ions s t andards . 



V I - 2 5  

I n  genera l ,  EPA ' s Be st  Management Practices for sur face 

and subsurface coal mine s dup l icate the requirements of the 

O f f i ce o f  Surface Min ing ' s  ( OSM) Interim Regul ations l/ based 

on the Surface Mining Control and Rec l amation Act , PL  9 5- 8 7 . 

Both sets o f  guide l ines presc ribe that min ing be conducted i n  
a manner tha t maximi z e s  coa l  recove ry with a min imum of di stur

bance , that mine s i tes be rec l a imed so that the land is at least 

as productive as i t  was be fore mining , that runo f f  or pit 

water must be c lean enough to meet Fede ral E f f luent Standards ,  

that blas ting not harm o f f s ite structure s ,  and that mine 

fac i l ities  such as haul roads and impoundments be de s igned to 

minimi ze o f f s i te d i s turbance . The Interim regulat ions general ly 

require mo re detai led spe c i f ications than EPA ' s  Be st Management 

Pract i ce s . OSM ' s Interim regulat ions , however , do not cover 

managing underground mining operations to control subs idence , 

whi ch EPA ' s  guide l ine s do cover . 

EPA ' s guide l ine s do not requi re the mine operator to apply 

spe c i f i c  technique s to e l iminate or control subsidence . Rather ,  

they only require the operator to p l an and execute the mine in 

a manner whi ch minimi z e s  surface d i s turbance . To comply with 

the se guide l ine s , the operator has two c hoices : to des ign 

the mine so that the po s s ibi l i ty of subsidence is e l iminated 

or to des ign the mine so that subs idence i s  predi ctab l e  and 

contro l led . 

Few operators c hoose to design mine s for e l iminating 

sub s i dence . To el iminate subs idence , large r p i l l ars of coal 

mus t  be left in place and if mo re than one seam is be ing worked , 

1/ Federal Reg i s ter Vo l .  4 2 , No . 2 3 9  - 1 2 /1 3/ 7 7 
CFR 7 0 0 - 8 3 7 . 1 6 . 

) 

\ 
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the p i l l ar s  in each strata must be d irectly superimposed . 

So less coal can be recovered and the operations o f  the mine 

are less f lexible . Back f i l l ing the mine with coal re fuse 

or other loose mater ial  has been done at several s i tes , but 

the technique is experimental .  

Mo st operators e lect to control subsidence rather 

than e l iminate it . Subs idence can be contro l led by removing 

support p i l lars upon completion of mining and col laps ing the 

roo f by control led placement of explos ives . Thi s  technique 

ha s been safely executed in mine s whi ch have large bui ld ings 

on the surface above them . I f  the operator plans to mine the 

seam be low a mined out leve l ,  i t  i s  in his  be s t  intere st to 

col lapse the uppe r se am as evenly as po s s ible , because 

d i f ferential subs idence causes pocket s  o f  high pre ssure in the 

lowe r seams . Fo r safety reasons , the guide l ine s require that 

work on the uppermost seam in mul tiple seam mine s progress 

faster than work on lower seams . 

Regard less o f  whether the operator chooses to e l iminate or 

contro l sub s idence , the guide l ines require that the entry o f  

the mine b e  sealed and sur face face-up excavations b e  back

fi l led , graded , and revegetated . 



CHAPTER V I I  

P ROBABLE ADVERS E  ENVI RONMENTAL IMPACTS WH I C H  

CANNOT BE AVO I DED AN D S I GN I F ICANT M I T I GAT I NG MEAS URES 

Th i s  chapter exami n e s  the poten t i a l  impac t s  of the r e s idua l s  

produced by coal mining and preparation , c o a l  transportation , and 

coal u s e  d i s c u s s e d  in Chapte r s  V and VI on a i r , wate r , land u s e , 

e c o s y s tems and the s o c ioe conom i c  envi ronment . Measure s wh i ch can 

be taken to m i t i gate the adver s e  impac t s  are then d i s c u s sed . 

Surface mining impac t s  are d i s cu s s ed for comparat ive purpo s e s  

only ; t h e  Coal Loan Guar ante e Program w i l l  a f fe c t  only sma l l  

unde rgro und mine s . 

A .  Coal P roduc tion - - Mining and P reparation 

1 .  Air 

Mo s t  mine s and preparation p l an t s  are loc ated i n  remote , 

rur a l  a r e a s  whi ch gen e r a l ly have good a i r  qua l i ty . The impac t s  

o f  a mine o r  c o a l  preparation p l ant o n  the amb ie nt a i r  qua l i ty 

out s id e  the immed i ate area w i l l  not be s i gn i f i c ant i f  prope r 

re c l amat ion and du s t  and emi s s i on contro l s  are emp loyed . 

P a r t i c u l ate emi s s ions from surface mining , near-mine trans

port and s te am coa l p re p a r a ti on p l ants a re by far the ma j o r  ai r 

po l l utan t o f  concern , but they are gene r a l ly con f ined to w i thin 

the imme d iate area of ac t i v i ty . Al though s u r f ace mining produc e s 

c ons ide r ab l y  mo re f u g i t i ve d u s t  than und e r g ro und min i ng , the a d

ve r s e  i mp ac ts o n  amb i en t  a i r  qual i ty are u s ua l l y  not s igni f i c an t  

( i . e . , a i r  qua l ity s t andards a r e  no t vio l ated ) .  Howe ve r , d u r i n g  

dro ught a n d  s t agnan t  we a the r cond i t io n s  ( i . e . , an i nve r s i on ) , s u r 

f ac e  min i n g  may c a u s e  t h e  2 4 -hour s e condary amb ient a i r  qual i tv 

s tandards for p ar t i c u l at e s  to be exceede d . I-f the---standards are 

'e x c e e ded outs ide the area owne d '  by the mining comp any , th i s  could 

be con s idered a vio l a t ion of the s t andard s . Rap i d  ve g e t at ion 

of s po i l  p i l e s  a nd expo s e d  areas and wate ring of dus ty ro ads 

w i l l  mitigate the imp a c t s  o f  the du s t  formation . 

V ::: I - l  
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Wi tho ut proper contro l measures , fug i t ive dust emi s s ions 

within unde rground mines and in handl ing are as of coal p repara

t ion p lants may c reate an occupationa l health p rob lem . Baghouse 

fi l ters are very e f fective ( 9 9 +  % e f f ic ient ) in contro l l ing fug i 

ti ve dus t to wi thin ac cep tab l e  limi ts fo r occupational health 

s tandards and p r0 tection o f  the envi ronment . 

The impacts o f  a i r  emi s s ions from unde rgro und mi ne s are 

ne gli gib le , fo r the use o f  e le c tri ca l ly powe re d machi ne ry p ro

duces  ve ry few emi s s ions . I mpacts on . ambient ai r quali ty due 

to die s e l  emi s s i ons from s ur face mi ning eq uipment wi l l  a l s o  be 

mi no r .  Ambient a i r  qua li ty s tandards are un l ike ly to be e xceede d  

i n  remote loca ti ons whi ch h ave low background concen trations . 

In the p as t  re fuse p i le and mine fires have been a s e rious 

so urce o f  ai r po l l ution . Co al s torage an d re fus e p i le  fi res can 

seve re ly de grade ai r q ua l i ty in the vi cinity o f  the f i re . Emi s s i ons 

of p arti culates , s ul fur dio xi de , carbon mono xi de , hydrogen s ul fi de ,  

and trace e lements associated wi th the coal can occur i n' quantities  

th at have the potenti al to cause i n j ury o r  death . Howeve r ,  al

tho ugh mi ne fi re s  and burni ng coal  and re fuse p i les canno t  be 

ruled out , the i nc i dence o f  these f i re s  at new mines and p reparation 

p l ants is e xpe c te d  to de creas e sharp ly w i th the enfo rcement o f  

current mini ng and re c l amation l aws . Re fus e  p i le fires can be 

s ucce s s ful ly p revented by p roper se gre ga tion , buri a l , and compaction 

of comb us tible materi a l , i n  addi tion to cove ring re fus e wi th non

comb us ti b le ove rburden and reve ge tating the area . 

2 .  Water 

Coal  p roduc tion can have seve re adve rse i mp ac ts on wate r 
qua l ity . Activities  as soc iated w ith the production and p roce s s 
ing o f  b i tuminous coal are e s t imated to s igni f ic antly a f fect 
1 0 , 3 0 0  mi les  o f  s tream ,  ove r 1 0 , 0 0 0  mi les  o f  wh ich are in the 
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Appalach ian Region . l/ Sedimentation i s  the maj or prob lem as so

c iated wi th surface mines , parti cularly in Central Appalachia 

where contour min i ng on s teep slope s predominate s .  Ac id mine 

drainage is the predominant prob lem in Northern Appalachia . I t  

i s  associated with both surface and underground mine s , but unde r

ground mine s are i ts ma jor s ource . 

The impacts of mining and coal preparation on amb ient water 

qual ity depend not on ly on the eff luent load from the mine or 

preparation plant but also on the f low and water qua l i ty of the re

ce iving body of water . As mentioned earli�r , many s treams , par

ticularly in  :�orthern Appalachia , are al ready de graded by mine , 

indus trial , and other pol lution , so thei r capacity to assimi late 

addi tional po l l utant di scharges from a mine or preparation p l ant 

i s  very small . In addi tion , the small tributaries draining the 

highlands frequen tly have ve ry low buffering or neutrali z ing 

capac ities , fo r they dra i n  primari ly s ands tone and shale . In 

regions whe re rivers flow thro ugh lime s tone , usually in the larger 

val leys and lowlan ds , the natural buffe ring capaci ty of rivers i s  

2 to 3 times h i ghe r provi ded there i s  no other pol luti on , and im

pac ts o f  mine drainage e f fluent on ambient wate r qual i ty are les s 

severe due to s ome natural neutrali z ation . 

The imp ac ts o f  sediment on amb i ent water quality depend 

primari ly on the flow and ve lo city of the receiving s treams . The 

greater the flow , the more di lution occurs ; the greater the s tream 

ve loci ty ,  the less  depo s i tion and c logging of s tre ams occurs . 

W i th o u t  w at e r  q u al i ty c o n t r o l s  o n  t h e  d i s c h a r g e  o f  e f f l ue n t s 

f r o m  m i ne s and p r e par at i o n  p l an t s , t h e  e f f l ue n t  l o a d  fr om a s ing l e  

m i ne o r  pr e pa r at i o n  p l an t  c a n  r e s u l t  i n  s e ve r e  d e g r ad a t i o n  o f  w a t e r  

q u al i t y . Howeve r , w i t h  p r ope r r e c l amat i o n  a n d  w a t e r t r e atme n t  

technique s ,  the exi st ing NSPS e f f luent l imitations can be met 

( see T ab l e  VI I - l ) . Discharge of effluents in compli ance will  have 

a neg ligible impact on ambient water quality . 

1/ U . S .  A r my C o r p s  o f  E ng i ne e r s ,  " T h e  N at i o n a l  S t r i p  M i ne S t u dy , " 

Vo l .  1 ,  J u l y  1 9 7 4 , p .  1 3 . 
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TABLE V I I - l  

NEW S OURCE PERFORMANCE S TANDARDS 

Bi tumi nous , L i gni te , and Anthrac i te 
Mi n i n g  Servi ces 

Coa l PrE:parati on Coal Storage , 
Pl ant Refuse StOl'age 
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Bi tumi nous , L i gn i te ,  and 
Anthra c i te Mi n i ng  
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nous M i ne Drai nage Drai n age 
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70 

SOURCE : U . S .  Envi ronmental Protec tion Agency , " Deve lopment Document for Interim F inal E f f l uent 
Limi tations Guide l ines and New Source Per formanc e  S tandards f o r  the Coal Mining Point 
Source C ategory � . EPA 4 4 0 / 1 - 7 6/ 0 5 7 -a ,  May , 1 9 7 6 , p .  2 5 4 , Table 3 6 . 
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However , some noncompl i ance mu st b e  antic ipated which wi l l  res � l t  

in degradation o f  water qua l i ty . I t  i s  not now po s s ible to 

es timate reliab ly the extent of future noncompliance . 

Sur face mi ning i ncre ases erosion an d sedimentati on rate s 

by e xpos ing large amo unts o f  un conso l i dated mate ri al . Fo r e x

ample , in  a s tudy in  so uth-central Kent ucky , the ann ual sedi 

ment y ield  from the s trip-mined wate rshe d  averaged ove r 1 9 0 0  

tons per square mi le dur ing the four years fol lowing ce s s ation 

of mining , comp ared with an annual average of only 25 tons per 

squa re mi l e  for unmined watersheds . ll Ninety - s ix pe rcent o f  the 

eros ion in the partia l ly s tripped watershed was attr ibuted to the 

d i s turbed area , which then cove red only 1 0 . 4  percent of the area . 

Sedimentation o f  s tream channe l s  and impoundments has ad

verse impacts on aquatic l i fe and uses of wate r for transporta

tion , recreat ion , water supply , and industrial and agricul tural 

purpo ses . E f fects a s soc iated with depo s ition of sediment incl ude 

the f i l l ing up o f  s tream channe l s , l ake s and re servoirs , and 

damage to aquatic eco sys tems through disruption of the food supp ly 

an d breedi ng grounds . Flooding can re s ul t  from the fi l l i n g  o f  

flood co ntrol re se rvoi rs , or a reduction in the width o r  depth 

of a river channel . Severe sedi mentation can re sult in the c lo

s ure o f  a river se gmen t to navi gation , o r  increases  in the co s t  

o f  dredging fo r maintenance o f  navi gation . 

An e xample o f  the ma gn i tude o f  the problems whi ch can re s u l t  

from se dimen tation can be fo und at Fis htrap Lake , a wa ter re source 

p ro j ec t  o f  the u . S .  Army Corps o f  En ginee rs in  eas tern Ken tucky . 

Sedimentation i s  occurring at a rate 7 �  times the no rmal rate fo r 

1/  Collie r ,  C . R . , R . J . P ickering , and J . J .  Musse r ,  " I nf l uenc es  of  
Strip-Mining on the Hydrolog ic Environmen t o f  Parts o f  Beaver 
Creek B as i n , Kentucky , 1 9 5 5 - 6 6 , "  u . S .  Geo logical S urvey 
Pro fe s s i onal Pape r 4 2 7 -C , 1 9 7 0 . 
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tha t  area .
ll 

La rge amoun ts o f  s edime n t  e roded from coa l haul 

ro ads and re f use pi le s  are transpo rte d by tri b utaries and emp ti e d  

i n to the re s e rvoi r .  As ano the r i ndi c ati on o f  the seve ri ty o f  

sedimenta tion , the Nati onal S trip Mine S tudy repo rts that the 

sediment y i e l d  in s trip-mined a re as in the S usq uehanna Basin i s  

2 0  time s  tha t o f  uns tri ppe d are as .
2 1  

I f  no t p roperly rec laime d , re fuse p i l e s  from unde rgro und 

mines and preparat ion p l ants p roduce the same adve rse impacts 

a s  s po i l  p i l e s : e ro s ion , ac id runo f f , no vegetative growth , 

lands l ide s , and s lope ins tab i l ity . I f  rec l amation techn ique s 

are used , proper drainage , s tab i l i z ation , compa ction , shap ing , 

and revegetation can mitigate mos t  o f  the adver s e  impacts o f  

refuse p i les . 

Sedime n tation can be con tro l led by 

o f f  and e ro s i on at the mi ne s i te us i n g  

t i o n  me tho ds . Co ntrol led p l aceme n t  o f  

mi nimi z i n g  s ur face run

p rope r mi ning and rec lama

s po i l  ma teri al and r e c l a-

ma tion me asure s , i n c l udi n g  promp t  e s tab l i s hme nt o f  ve ge tative 

cove r ,  i s  o f  p ri mary i mpo rtance in con tro l l i ng erosion . A s tudy 

pe r fo rme d in e as tern Kentucky indi cated that the use o f  the 

above on s trip-mi ned a re a s  re s ul te d  in sediment y i e l ds fo ur to 

s i x  time s  l e s s  than the sedime n t  y i e l d  f rom mi ned areas us i n g  

no contro l s .
31 

Me tho ds o f  contro l led spo i l  p l acement cur

rently in us e and whi ch have been p roven to be e f fective in 

reduc ing the to tal a rea d i s turbed and erosion rates are box-cut , 

he ad -o f- the-ho l low f i l l , and mod i f ied b lock-cut techn ique s . 
4 1  

Re s t r i ct ions o n  spoil p l acement , p art i cul arly on s teep s l o p e s , 

II 

21 

31 

41 

" Problems Ca us ed by Co al Min i n g  Ne ar Fe deral Re servoi r P ro
j e c ts , "  Report to the Conse rvation and Natural Re so urces S ub
Commi ttee , Commi ttee o n  Gove rnment Ope rations , House o f  Rep re
,sentatives , Octobe r 2 ,  1 9 7 3 . 

u . S .  Army Corps o f  Engineers , Op e c i t . , p .  B- 7 . -

Curti s , W . R . , " S e d i ment Y i e l d  from S trip-Mi ned Watershe ds, in 
Eas tern Ken tuc ky , "  S e cond Re se arch and App l i e d  Te chno l o gy Sym
p o s i  urn on �1i ned Land Rec l ama tioD . 

u . S .  Army Co rps o f  Engineers , The National S trip Mi ne S tudy , 
Vol . 1 ,  July , 1 9 7 4 . 
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are now in general use in Kentucky , Ohio , Pennsylvani a ,  and Wes t  

Virginia . Rec l amat ion p ractices cornrnon�y used to rehab i l i tate 

surf ace -mined areas and to contro l eros ion inc lude wate r d ive rs ion , 

s egregat ion and bur ial of  toxi c  material , backf i l l ing and grading , 

and ferti l i z ing , l iming and seeding the mine s i te with gras s and/ 

or legumes . Depend ing on the toxi c i ty o f  the spo i l  mate rial and 

the intended use o f  the mined area , topso i l  may be s pread to en

hance vegetative growth . Experience has shown that the p l anting 

o f  tree s alone i s  inadequate ; a quick- growing vege tative cove r  

of  herbaceous species  i s  nece s s ary t o  obtain quick stab i l i z ation 

and initial eros ion contro l unt i l  trees can es tabl ish an e f fective 

cove r ( up to ten years ) . 1 / 2 /  

A good vegetative cover i s  the best  e ro s ion contro l , but 

while th i s  is be ing e s tab l i shed , mul ching exposed spo i l  mate rial 

and creat ing sed iment ponds and natural vege tation barrier s be

tween the mine s i te and rece iving s treams e f fe c tive ly reduce the 

amo unt o f  sediment re ach ing natural bodies of wate r . In order 

to operate e f f ic iently , sed iment ponds mu st be properly de s i gned , 

have s u f f i c ient capac ity , and be routine ly ma intained and c leaned . 

Ac cumul ated sol ids can actua l ly increase e f f luent sus pendec sol ids 

concentrations above in fluent concentrations , parti cular ly in 

surface mining operations during periods of he avy rainfa l l . 

E xten s i ve studies  conducted by rese archers at the US DA 

Fo re s t  Service Expe riment S tations , un i ve r s i ty pe rsonnel , and Fed

eral and S tate agenc ies  indi cate that suc c e s s ful reve ge tat ion i s  

feas i b l e  i n  mo s t  areas pro vi ded th ere i s  adeq uate rainfal l ,  ava i l able 

1 /  Vo ge l , W . G . , " The E f fect of He rba ceo us Ve ge tation on Survi va l 
and Growth o f  Trees  P l anted on Coa l-Mi ne S po i l s , "  Re se arch and 
Appl i ed Te chnology Sympo s i um on Mi ned- Lan d Rec lamat ion , March 7 
and 8 ,  1 9 7 3 .  

2 /  Gri m,  E . C .  and H i l l , R . D . , Op e c i t .  
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p l ant n utrients , and a s ui tab le s e ed s upply , and tha t to xic ma t e r i a l s  

a te e f fecti ve l y  buried .
l/2/ 3/ 

Ba sed upon recl amation resea rch i n  

the E a s t  and, Mi dwe s t ,  a �:roo d  ve ge tati ve cove r  us ua lly be comes 

we l l  e s tab l i s hed o n  p rore rly rec laime d  s i te s  a fte r 3 to 5 years , 

a fte r whi ch ti me the land can be uti li z e d  as pasture or fo r o the r 

agri cultural us e s , o r  fo r recreati on or de ve lopmen t .  Howeve r ,  com

p l e te re s to ra tion o f  the s o i l  p ro fi le to leve ls characte ri s ti c  o f  

produc ti ve s o i l s  wi l l  tak e  many years under no rma l  agri cul tural 

p racti ce s . 
�/ wi th increas in gly s tri ct re gula tions bei n g  e s tab

l i s ted and en fo rce d by S tate and Fede ra l agenci e s , sedime n t  f rom 

future coal p roduc tion wi l l  be mi n i mi ze d . 

Ac i d  mine dra inage f rom unde rground mine s ,  surface re fuse 

p il e s , and surface mines causes s evere environmental impac ts 

on water s uppl i e s . Charac te r i z e d  by low p H  and high con centra 

t ions o f  mineral acidity , i ron , and o ther me tal ions , ac i d  mine 

j drainage i s  tox ic to mo st vegetat ion and aqua t i c  b iota when the 

amb ient p H  i s  be low 5 . 5 .  As a re sult , revege t at ion i s  h indered , 

there fore fac i l itating e ro s ion as we l l  as the fo rmation o f  acid 

dra inage , both o f  which harm aquatic hab i tats and make wate r un

su i tabl e  for i ndustri al , agr icultural , res ident i a l  and recreati on a l  

u s e . Ae sthetic impacts o f  acid mine drai nage inc lude unvege tated 

spo i l  p i l e s  and subsequen t eros ion as we l l  as the coating of stream 

beds by yel low or red iron particulates ( " ye l low boy " ) wh ich are 

harmful to aquatic l i fe and de stroy the ir feeding and breeding 

ground s . 

1/ 

2 /  

3 /  

4 /  

Voge l ,  W . G . , " Weeping Lovegra s s  for Vegetating Strip-Mi ne Spoi l s  
in Appa lachi a , " Proceedings o f  the F i r s t  Weeping Lovegras s 
Sympo s ium , Apr i l  2 8 - 2 9 , 1 9 7 0 . 

u . s .  Envi ronmental Protection Agency ,  " Proc e s se s , Procedure s ,  
and Me thods to Control Po l l ution from Mining Activitie s , "  
EPA- 4 3 0 / 9 - 7 3 - 0 1 1 , October ,  19 7 3 . 

Grim , E . C .  and H i l l , R . D . , op . cit . 

Ibid . 
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Because contour mi ni ng is  practi ced in s teep te rrain ,  pol 

lution o f  surface waters is the pr imary prob lem .  Runo f f  pas s ing 

through the spo il piles  becomes contaminated and then enters re

ce iving s treams . Area mining i s  pract iced in re lat ive ly flat 

terrain ; there fore , internal drainage predominate s ,  and there is 

l i ttle direct runof f  from the mine itse l f . For this re ason , 

groundwater contamination tends to be more of  a problem with are a 

mining . Unde rg round mining may also inte rrupt groundwater aqui fers 

and cause groundwater contamination . 

Me thods to contro l the formation of mine drainage pol lution 

from surface mine s and refuse p i les inc l ude bur ial of acid or 

toxic materials , drainage control , recl amation , and es tabli shment 

of a good vege tative cove r  which re tains mos t  water to w i thin the 

root zone . To prevent gro undwa ter contamination from to xi c materi

als in spoi l and re fuse pi les , a laye r o f  compacted impe rmeable 
mater i a l , such as clay , i s  pl aced beneath and on top of th e 

segregated toxic material . I t  i s  then covered with c lean over

burden and revegetated . These control technique s can be aug

mented , i f  neces sary , wi th tre atment te chnique s including neu

tral i z at ion plants and s edimentat ion bas ins during mining . 

Techniques to control ac id mine drainage from unde rground 

mine s include pre-mining planning , down-dip mining , and mine 

seal ing to cause pe rmanent f lood ing of the mine after mining 

operat ions cease . Permanent flooding greatly reduce s the avail 

ab il ity of  oxygen nece s s ary to oxid i z e s ul f ide compounds ( i . e . ,  

pyrite ) to form ac id drainage . I n f i l tration control can occa

s ionally reduce the vol ume of was tewater d i s charged from act ive 

unde rground mines and is ach ieved by imp lementing mine roo f 

frac ture control inc l ud ing de s ign of mine p i l l ar s  and barriers , 
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s �aling o f  boreho les and fracture zone s , and back f il l ing o f  over

lying surface mines . The mo st common method o f  contro l l ing ac id 

drainage f rom underground mines is convent ional l ime neutral i za

t ion treatment fol lowed by aeration and sett l ing . Mine drainage 

neutra l i z ation treatment p l ants can succe s s ful ly control acidity , 

iron , mangane se , aluminum , nicke l , z inc and total suspended sol ids . 

For e f f i c ient ope ration , routine maintenance o f  the p lant and 

routine maintenance and cleaning of the settl ing pond are nece s s ary _ 

Through a comb ination o f  e f fi c ient p lant des ign , in-process  

control s  and end- o f -proce ss tre atment , coal preparation plants c an 

uti l i z e  a closed water c i rcuit and , there fore , achieve z ero d i s 

charge o f  was tewater . This h a s  been demonstrated a t  many prepara

tion p l ants . Was tewa te r from p reparation p lant ancil lary areas , 

including co al and re fuse s torage areas , can be contro l led and 

treated e f fec ti ve ly using techniques s i mi lar to those emp loyed 

by sur face mi nes . ll 

\ 

As di scus sed earl ier , coal mining may caus e g�oundwater con

tamination and d i s rupt aqu ifers . Area and underground mining have 

the greatest potential for aqui fer d i sruption . Because the under

ground mine operat ion can fracture overlying rock structure s , par

ti cularly when subs idence occurs , unde rground mines can serious ly 

damage aqu i fers . Adverse imp acts include draining o f  usable shal low 

aqu i fers , lowe ring o f  water leve l s  in adj acent aqui fers , and in-

terrup tion or shi fti ng o f  groundwater flow . The impact o f  mi ning 

on aq ui fers can have se rious repercus s ions on the s ur face envi ron

ment by de creasing gro undwa ter leve l s  and stream flows . These 

impacts can be p arti cularly s e ri ous in areas where shal low 

aqu i fers are important sources o f  water for industrial or do

me stic use . 

II U . S .  Envi ronmental Protection Agency , " Deve lopment Document 
" ,  op . c it . , P _ 4 .  
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Aquifer d isruption i s  particul arly s evere i n  the semi-arid 

regions of  the Wes t  where groundwater s uppl i e s  are of vital im

portance i n  mainta ining surface f lows i n  use for i rrigation , 

s tockwatering , and agr i cultural purposes . Groundwater d i sruption 

in Appal ach ia , particularly Ce ntral Appal ach ia where mo s t  of the 

program coal will  be mined , i s  not expected to have ma j or impact s  

on water use , due t o  the high rai nfall and surface water flows 

and remote location o f  mos t  mine s . Mi tigat ing measures inc lude 

c areful pre-mining p lanning of mi ning operations wi th respect to 

groundwater hydrology . 

The adverse impact s  on water use and water qua l i ty resulting 

from the Coal Loan Guarantee P rogram may be s ignificant . They 

c an be minim i z ed through careful pre-mining planning and the prac

tice of conscientious mining and pol lution control techniques . 

3 .  Land Use 

The primary impact of  coal mining and preparat ion on land 

use is preemptive use of l and for the act ive mine s ite ,  spoil and 

refuse pile s , plant f ac i l i t ie s , and treatment p lants and settl ing 

ponds . Land requi rement s  c an be divided into two categor i e s : 

f ixed and incremental requirements . 

F ixed l and requirements , as  dis cussed in Chapter V ,  refer 

to the land requi re d  for the l i fe of  the mine or preparation plant . 

F ixed land requirements for surface mines are negligible . Sedi 

ment ponds u s e d  t o  control suspended sol ids during min ing c a n  be 

recla imed once adequate vegetative cover i s  e s tab lished to con

tro l  ero s ion . Land requi red for water treatment and s to rage and 

load ing fac i l ities at underground mine s and preparation plants 

may be a problem in Central Appalachia whe re level �land is at a 

premium . By far the l arges t  l and requirements are for s ettl ing 

ponds . Although more land i s  genera l ly requi red for water treat

ment fac il ities in  Northern Appal achia due to the larger volume 

o f  mine drainage u sual l y  treated , there i s  a l so more flat land 

avai lable for these faci lities due to the less  rugged topography . 
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So l i d  was te di spo sal and sub s i dence ha ve the maj o r  impacts 

may cause sub s idence , a l though thi s can be min imi z ed by backfi l l ing . 

from undergro und mi nes and preparation p l ants , an d s ludge from 

wa te r trea tment are sources o f  so l i d  was te . Underground mining 

may cause sub s i dence , al though th i s  c an be minimi z ed by back f i l l ing . 

Of  the sur face mi ning me thods , con tour mining incurs the 

l arges t i mpacts on l and us e i f  no con tro ls  are practi ced . Thi s  

i s  primari ly due to the s teep topography i n  whi ch con tour mi ni ng 

is practi ced.  Uncontro l led contour mining is charac teri zed by 

the dumping o f  overburden ( containing loose rock , soi l , and tree 

stumps ) removed from above the coal seam on the s lope below the 

coal outcrop . Th is can c reate a very s teep and often uns table 

spo i l  pile which may cre ate l ands l ide s , caus ing property damage 

and threat o f  per sonal inj ury be low the mine s i te . Hi ghwa l l s  

decrease the aes thetic val ue o f  the land and also  may prevent 

acces s to use ful mountain top land . l/ I f  spo i l  p i le s  are not re

graded to re duce and s tabi l i ze s lope s , ve qe ta tion is ve ry 

d i f f i cult to e s tabl i s h . 2 / Wi thou�' 
ve geta�i ve cover , eros i on can 

be severe , particul arly on steep s lope s , and the sediment eroded 

f rom the mine s i te c an choke s tream channe ls  and reservo i rs , re

sul ting in incre ased flood ing and damage to bottom lands . With 

proper rec l amation , ero s ion and sedimentation can be controlled , 

and the bench area o f  contour mines c an provide level land wh i ch 

c an be used for pas ture or  home s i te s  i n  areas where flat land i s  

scarce . I n  add i t ion , the coal haul road s provi de acce s s  to areas 

which , prior to mining , were inacce s s ib l e . 

1/  

2/  

Plas s , W . T . , " H ighwa l l s  - An Envi ronmental Nightmare , "  Proceed
ings on Revegetation and Economic Use of Sur face-Mined Land arid 
Mine Re fuse Sympo sium ,  Dec . 2 - 4 , 1 9 7 1 . 

Gr im , E . C .  and H i l l , R . D . , OP e  c i t . 
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Mounta in- top removal is  a mining method u sed when one o r  several 

coal seams l ie ve ry cl ose to the top of  the mountain . All of  the 

overburden i s  removed down to the coal seam in a series of para l le 1 

'uts , j ust  as is  done in area mining . Mounta in-top removal create s 

large , flat to ro l l i ng areas whi ch a re vita l ly nee de d  in mountainous 

re gi ons . l/ When moun ta in- top removal is prope rly performe d and the 

l and re claimed , the pos t-mi ni ng land use po tenti al i s  eno rmous . 2/ 

Ai rpo rts and town s i tes  can be es tab l i shed on the re claime d  land 

above val ley floors and away from lands l ide and flood ha z ards . 

Some di sadvantage s i nc l ude h i gh planning and ope ration co s ts . 

Also , crea tion o f  " table top " vi s tas  in mountain- top mining 

a l ters the characte r  of the land and a f fects i t s  ae s the tic quali ty .  

Are a mining usua l ly re sults i n  l e s s  chan ge to the shape o r  

contour o f  the land than does  conventional contour o r  mo untain- top 

removal min in g .  Whe re the thi ckness  o f  the coal seam i s  very great 

re lat ive to the overburden thickn e s s  ( p r imar i ly a prob lem in 

the We st ) , the attainment o f  the or iginal e levation of the land 

through reclamat ion is impo s s ible . Howeve r ,  with exten s ive 

g rad ing , the approx imate or i g inal contour of the land with in 

the perimeter o f  the mined s i te can be attaine d .  Conventional 

a rea mining usua l ly results in an unrecl aimed " fi nal cut " which 

may preempt the use o f  the l and so af fected from any future use . 

The final c ut can , howeve r , se rve as a water impoundment with 

po tential economi c  and soci al bene fi t s , i f  the impoundment does 

no t beco me acid or present sa fety problems . 

With p roper planning , mining, and rec lamat ion mo st surface 

mine s can be rehab i l i tated and used again after a few years as 

pas ture , homes ites , orchards , fore s t  or rec reational areas . 

There fore , surface-mined land is  only temporari ly taken out o f  

use and the impacts on land u s e  are not long- te rm in mos t  cases . 

11 

2/ 
Pla s s , W . T . , Op e c i t . 

Gr im ,  E . C .  and H i l l , R . D . , OP e cit . 
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Re fuse p i l e s  from underground mine s and preparat i on p l ants 

can be re c laimed in a manner s imi l a r  to surface mine rec l amation . 

S l udge d i sposal i s  a prob l em in are as whe re suitab l e  l and 

i s  scarce . I f  i ron compounds i n  the s ludge are in the ferric 

f O t � ,  s ludge can be e f fective l y  d i sposed of in unde rgro und mine s , 

p ro vided the wate r i n  the mine has a pH greate r than 4 . 0  to pre 

ven t  the i ron compoun ds i n  the s l udge from redi s solvi ng .  So l i ds 

s uch a s  c al ci um s ul fate wi l l  al so di s solve i n  mine wate r , thus 

rai s i n g  the to ta l d i s s o l ved s o l i ds .
l/ 

Impacts due to s ubs i den ce range from faci l i ta ting the en try 

o f  ai r and wa ter i n to un col l ap s e d  pa rts o f  the mine , add i n g  to 

acid drai nage prob l ems an d f i re h a z ards , to i n creasing s ur face 

e ro s i on and s tre am s e di mentati o n . Ma j or i mpac ts are a s soc i ated 

wi th prope rty damage . S ubs i dence can de s troy s truc tures and 

us e ful fa rmland and make new cons truc ti on almo s t  i mpo s s i b l e  

whe re s ub s i dence i s  e xte n s i ve . As o f  1 9 6 9 ,  nearly two mi l l ion 

a c re s  of l and had s ubs i ded in the U . S .  because o f  co al min i n g .
2 / 

Te chni que s fo r contro l l in g  s ub s i dence i nc lude re f i l l i n g  the 

mi ned cavern wi th grave l or wa s te rock and longwa l l  min i n g , a 

me thod use d n o t  to p revent s ub s i dence b u t  to p l an and con tro l 

the e xten t  o f  s ub s i dence . P rope r p lann i n g  and de s i gn o f  mine 

open i n gs , l imi ting voi d  wi dths , and timb e rs and roo f bo l ts 

can i nc re as e roo f s uppo rt . 

I n te rs ta te a ge nc i e s  wi th some l and us e con tro l  i n  the App a 

lachian Re gion i nc l ude the Appal achi an Re gi on a l  Commi s s i o n  and 

the Tenn e s see Val ley Autho r i ty . S ta te land use contro l s  and 

1/ 

2/ 

u . S .  Environmental Protect ion Agency , " Proc e s se s , Procedure s ,  
and Method s . . .  , "  op . c i t . 

" Environmental E f fe c t s  o f  Underground Mining and Mineral 
P roc e s s ing , "  op . c i t . , p .  1 7 . 
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regu l a t ions that may pertain t o  mi ning ope rat ions are s ummar i z e d  

a s  f o l l ows :
l / 2 / 

• Al ab ama : S t r i p -mine l aw s  requi re b ac k f i l l i ng and re

g r ading o f  mine s to a ro l l i n g  topo graphy and reve g e t a-

t io n  o f  l and . 

• Kentucky : I n  1 9 7 4 , a s t a t e  L and U s e  P l anning Coun c i l  was 

e s tab l i shed . Ke n tucky s tr ip -mining l aw s  requ i re ret urn 

of l and to o r i g i n a l  con tour , reve g e t a t ion o f  l and , and 

pro te c t i on of wate r qu a l i t y . There are 16 r e g i o n a l  

p l an n i n g  d i s t r i c t s  that h ave l a i d o u t  l and u s e  a n d  wate r 

re source s p l ans for the en t i r e  s t a te . 

have coun ty p l an n i n g  o f f i ce s . 

Mo s t  o f  the coun t i e s .  

• Ma r y l and : Lon g - range s i te s e l e c t i o n  and envi ronme n t a l  

s tud i e s  o f  powe r p l an t  s i t i ng a r e  f inanced through a n  

envi ronme n t a l  s u rcha rge on e l e c t r i c  b i l l s . Con s t r u c -

tion a c t i v i ty in " c r i t i c a l  a re a s " may be re g u l a t e d  b y  

l o c a l i t i e s  un de r s t ate g u i de l in e s . Mary l a nd ' s  t a x  a s s e s s 

me n t  l aw s  a l low for l owe r t ax e s  on agr i c u l tura l o r  r e c r e -

a t i on a l  l and . S t r ip-mine re c l amation l aws r e a u i r e  b ac k -

1/ U . S .  D e p a r tment o f  the I n t e r i o r  and the Ene rgy Re s e arch and 
D e ve l opme n t  Admi n i s t r6 t i o n , " S ynthe t i c  Fue l s  Co�ne r c i a l i z a tion 
P ro g r am - D ra f t  E nvi ronme n t a l  S t ateme n t , "  Vo l .  I I I , E RDA 7 5 4 7 ,  
De c e mb e r ,  1 9 7 5 , p .  1 1 1 - 2 7 .  

2 / Ene rgy and E n v i rourne n t a l  Ana l y s i s , I n c . , " Man ual o f  C o a l  
P roduc t ion a n d  Co n s ump tion Le 0 i s l o. t i on w i t h  S umma r i e s  o f  F e d 
e r a l , S t ate a n d  Loc a l  L a w s  a n d  Rp qu l a t ions P e r t a i ning to 
Ai r and vJa ter P o l l utio n CO:-l e ro 1 ,  " 

. ? re p a �' e d  for the U :  S .  D e 
p a rtme n t  o f  t h e  I n te r io r , June 7 ,  1 9 7 6 . 
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f i l l in g  and re grad i n g  area mine s to th e approximate o ri g

i n a l  contour and contour mine s to a te rrace con f i gura

tion w i th max i mum s l ope re s t r i c t ion s . Reve ge t a t i on o f  

l an d  i s  requ i re d  and top s o i l  mu s t  b e  r e p l a c e d . Mqn i c i 

p a l i t i e s  and count i e s  have z o n i n g  author i ty . 

• Oh i o : , No s ta tewide land u s e  po l i cy h a s  b e e n  f o rmu l a te d ; 

howeve r , a powe r p l ant s i t i n g  l aw h as been re c e n t l y  

e n ac ted and the s ta te i s  p a rt i c i p a t i n g  i n  t h e  F e de r a l  

Coa s t a l  Zone Man ageme n t  P rogram wh i ch i n c l udes p l ann i n g  

a l ong the Oh io Ri ve r . Land th a t  has been s tr i p -mined 

m u s t ,  by l aw ,  be r e tu r n e d  to i t s  o r i g i n al conto u r , th e 

top s o i l  re p l aced , and revegetated w i th re c l ama tion b e 

g i n n i n g  w i th i n  th r e e  mon th s a f te r  t h e  l an d  i s  f i r s t  d i s 

t u rbed . Mun i c i p a l i t i e s  and coun t i e s  have z o n i n g  author i ty . 

• P e n n s y l van i a :  P e r� i t s  a r e  req u i re d  for s t rip mi n i n g , by 

l aw , wate r q ua l i ty mu s t  b e  p ro te c te d  and top s o i l  rep l a ce d . 

En forceme n t  o f  the l aw h a s  been s trong . L and u s e  p l an s  

a n d  co a s ta l  z on e  man ageme n t  p rograms are b e i n g  f o rmul a te d . 

Co un t i e s  and lo c a l i t i e s  have z o n i n g  author i ty . Al l coun t i e s  

have p l ann ing commi s s i o n s . S e ve ra l re g iona l p l ann i n g  

b od i e s  have a l s o  b e e n  e s t ab l i shed . 

• Tenne s se e : S t a tewide l and u s e  p l an s  are p r e s e n t ly 

be ing formu l a ted . A f ter s tr i p min ing , the l aw requ i r e s  

that , w i th i n  6 mon ths o f  i n i t i a l  d i s turbanc e , t h e  l and 

mu s t  be returned to i t s  approximate o r i g i n a l  contour on 

s l op e s  l e s s  than 1 5  degre e s , and to a t e r r a c e  c on f i gura

t ion on s l ope s exc e e d i ng 1 5  degree s .  Pre s e rvat ion of 

tops o i l ,  whe re po s s ib l e , revege t a t i o n  o f  the mine s i te , 

and p r e s ervat ion o f  water qua l i ty are a l s o r equired . 

Coun t i e s  and mun i c ipal i t i e s h ave z o n i ng au thor i t y . 
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• V irgin i a :  Th ere i s  no statewide l and u se pol i cy . After 

s tr i p  mining , the law requ i re s  that the land b e  back f i l led 

and re graded to a ter race con f i guration and revegetated . 

Rec lamat ion mu s t  b e g i n  w i th i n  6 0  days o r  7 0 0 feet o f  r e 

moval o f  the coal from contour m i ne s  and withi n  3 0  day s 

o r  3 5 0  feet i f  auger i ng i s  done . P r e f e rential a s s e s smen t  

o f open , agr icul tural , and fore s t  l and may b e  g ranted b y  

munic i pal i t i e s , whi ch a l s o  have the power t o  zone . 

• We st Vi r g i ni a : There i s  no s tatew ide l and u s e  p l an i n  e f

f ect . By law ,  certa i n  s teep s lopes are o f f - l im i ts to 

mining . Hi ghwall s r e s u l t i ng from mining operat i ons mu s t  

b e  reduced and l eve l or rol l ing land mu st b e  re turned to 

o r i g i na l  contour . The re are re strict ions on s po i l p lace 

ment , b ench width , and s l o pe . Reve getation o f  l and and 

p rote ction of wate r qua l i ty are requ i red . Backf i l l ing 

and grad ing mu st be compl eted within 6 0  days o r  3 0 0 0  feet 

after s tr i pping and wi th i n  30 days or 1 0 0 0  feet a f te r  

aug e r i ng . Co unt i e s  have the author ity t o  zone . 

The s tates in whi c h  the l arge ma j ority o f  program coal w i l l  

b e  mi ned ( Kentuc ky and We s t  V i r g i n i a )  have s trict min ing and re

c l amat ion l aws de s i gned to minimi z e  the adve r s e  impacts on l and 

u s e . Becau s e  extens ive mining h as occurred i n  the se state s  for 

many years , the c i t i z ens are aware o f  potential probl ems assoc i 

ated w ith min i ng , and mo s t  count i e s  have zon ing autho r i ty de s i gned 

to protect land re sourc e s . 

4 .  Ecosys tems 

a .  Terre strial  Ecosy stems 

Both surface and underground coal mining operation s d i s rupt 

terre strial  ecosystems in two ways : by altering land wh i ch wou ld 

othe rwi se be valuab le hab i tat , and by degrad i ng the sur rounding 

area with fug itive dus t , po l lutants from mach ine ry , and no i se 

from equ ipment and worke r s . S u r face mining obv i ous l y  cau s e s  more 
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phy s i cal al terat ion o f  the land , but the degree o f  ecological 

damage from secondary e f fects ( a ir pol lution , du st , no ise , floods ) 

depend s upon a particu lar mine ' s  locat ion and l ayout a s  we l l  a s  

the min ing technique used . 

Fug i t ive dust degrade s terre stri al eco sy stems primar i ly by 

b l anke t in g  the su rfaces of  l eave s with a layer of opaque , and thus 

photo synthe s i s - inh ib it ing , dus t .  Some p lants re spond to thi s  

threat by growing dense mats o f  h a ir--l ike s truc tures wh ich pre 

vent the du st from permanently settl ing ,
ll  but the photo s ynthetic 

capac ity of  mo st  plant s is impai red b y  fug i t ive dust . This im

pa i rmen t  c an c ause a general d rop in the ent i re communi ty ' s  popu

l ation and product ion and al so a l ter th e spec i f i c  compos i tion o f  

the communi ty b y  favoring th e pro l i ferat ion o f  the more re s i stan t 

species . I f  th e exposed l and wh ich i s  the source o f  fug i t ive du s t  

i s  eventua l ly recla imed , n o  permanent and s ig n i f i cant fugi tive 

dus t damage should occur . 

Th e ecolog ica l damage s caused by air pol l u tants from machin

ery and no i se wi l l  vary from mine to mine and w i l l  only af fect 

particular p lants and anima l s . Unde rground mi nes are inherently 

les s no i sy and produc e fewer a i r  pol lutants be cause mo s t  of the 

equipment is e lectr ica lly powe red and is oper ated unde rg round , but 

the e f fects of no ise and air pollu t ion from load ing and hau l ing 

machinery and coal pre parat ion plants wi l l  vary from s ite to s i te . 

I f  a particular s ite has few natural or  art i f icial no ise b arrier s , 

some of the more rec lus ive anima l s  such as wild turkeys may aban

don the area . I f  air po l lutants emitted by trucks and loading 

equ ipment accumu l ate in the va l l eys during temperature inve r s ions , 

some of the more sen s i t ive plants , such as white pine s , Amer ican 

elms , and some l ichens , might s u f fer some acute tis sue lo s s  or  

damage . However ,  ne ither no ise nor a i r  pollu tion shou ld s i g n i f i 

cantly damage local ecosys tems o r  alter their s pec ific  composi tion . 

II E l ias , T .  E . , and I rwin , H .  S . , " Urban Tree s "  in  Sc ienti f ic 
Amer ican , November ,  1 9 7 6 . 
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Underground mining i s  inherently l e s s  damaging to terre strial 

ecosystems b e c au se , as  s tated i n  the land u s e  section , it  d i sturb s 

l e s s  l and . The secondary e f fects o f  undergro und mini ng , fug itive 

du s t , vehicular a i r  po l l ution , and no i s e , can b e  minimiz ed by 

se l e ct ing a s i te which w i l l  requ ire a m i n imum of veh ic ular tr a f f ic 

to ope rate a nd by secondary me asures such as wetting o r  pav i ng 

roads , sh ielding stationary no i se sourc e s , and u s i ng eng ine a i r  

po l l u t i on control sys t ems . By e ncourag i ng m i ning o f  underground 

low s u l fur coa l  which is l e s s  d i sturbing eco l og ically than surface 

mi n i ng , the Coa l  Lo an Guar antee P rogram w i l l  l e ssen th e adve rse 

impacts of m in ing on terre st r i a l  e co sy s tems . 

b .  Aquatic Ecosystems 

D i f ferent k i nds of ecolog i cal damage r is k s  are assoc iated 

wi th the d i f f e rent co al m i n in g  techn ique s ,  but al l new co al m ines 

run one commo n  r i sk : the acc idental re l e a s e  of ac idic water from 

abandoned and forgo tten underground mine s . Because abandoned 

mines are common to many Appal achian are as , the probab i l i ty that 

t h is type o f  acc ident co ul d happen i s  fairly h igh , and whe n  i t  

does , as i n  t h e  c a s e  o f  t h e  B l ac k  Water Rive r , the cons eque nce s 

can b e  e colo g ic al ly d is a s trou s .  Onl y recogni t ion o f  thi s  prob l em 

and extreme caut ion dur ing exploratory dri l l ing can preve nt the s e  

d i sas ter s .  

Al though a c id i c  d i scharge s can b e  produced in both surface 

and underground m i ne s , the problem i s  usually a s s oc ia ted w i th un

de rground mines because mo s t  o f  the e x i s t i ng sources are abandoned 

deep m i nes . The s ul furic ac id f rom the s e  mi nes d i f fe r s  f rom mo s t  

wa ter pol l ut ants becaus e i t  h a s  an almo st u n ive r s a l ly tox i c  e f

fect ; the acid o f ten k il l s  eve ryth ing i n  the s tream ,  with the oc

cas ional exception o f  a few D i pteran and Helgramite l arvae and 

some a lgal spec ies . The toxic act ion of this ac id is both chro n i c  

and e p i sodi c .  An a c i d  d i scharge which norma l l y  af fects only a 

sma l l  segment o f  a s tre am can a f fect a l a�ger area i n  two ways : 

whe n  the stream f low i s  low and whe n  an extreme ly ac i d i c  low f low 
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i s  pus hed downs tream by a sudden freshe t  caused by mel ting snow 

or heavy ra ins . A heavy rain in 1 9 6 9  pushed s uch an " ac id s lug " 

through the North Branch o f  the Potomac River and k il l e d  f i sh in 

areas 9 0  miles  downs tre am f rom the mine d i scharge so urce s .
ll 

Mine discharg e s  carry other po l lutants bes ide s  su l furic acid , 

and the toxicity o f  these  pol l utants w i l l  vary with the tempera

ture , amb ient qua l i ty , and res ident spec ies of the receiving water . 

However ,  the acid in a mine d ischarge usually exerts a more power 

f u l  toxic ef fec t  than t h e  as soc iated heavy metal s and s ul fate . 

Ac idic d i scharge s u sually come from abandoned underground 

mine s ,  some o f  which have not b een operated for ove r a century. 

Mo s t  o f  the recent mining-rel ated wate r pol l ution problems , how

ever , come not from acidic discharge s , but from high suspende� 

sed iment l eve l s . As previously di scussed , mo st of thi s  s ediment 

comes from s urface mines . 

High sediment load s decrease a s tream ' s b iological produc

t ivity in two ways : by affec t i ng the wate r ' s  opac i ty and temper

ature and by inter fering with the phys iology of the f auna . The 

incre ased tu rbidity doe s reduce l ight penetrat ion and the reby 

reduces photo synthes is , but primary production is usua l l y  not 

that impo rtant to smal l s treams , wh i ch are o f ten shaded by over

hanging trees and receive mos t  of the ir organ ic nutrients from 

food that dro ps into them . Turbid ity rai se s the water tempera

ture and change s the f low character i stics of the s tream . Tur

b idity a l s o  reduc es  the carrying capac ity of a s tream by inhibit

ing and interfering with visuall y-dependent behavior patterns 

such as feed ing and mat ing . The Wes t  Virginia Fi sh and Game Com

mis s ion has recently di scontinued s tock ing seve ral s treams laden 

with s tr ip-mine s ed iment becau se ,  even i f  the stream had a sub-

II R .  M .  Davi s ,  Maryl and F i sher ies  Admin i s tration , Presentation 
given at B iological Resources of Po tomac Rive r Conference , 
January 2 6 , 1 9 7 7 .  
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s tant i a l  f is h  popula t io n , few game fish wou l d  strike a lure or 

b ' t  
1/ a l  • 

Heavy sed iment accumulat ion on s tream bottoms , part icu larly 

t hos e wh ich ar e normal l y  roc ky , c an have several adver s e  e ffects 

on aquati c  l ife . F irs t ,  it  may cause chang e s  i n  the number and 

type of bottom-dwel l ing o rgan i sms . Se cond , cove ring ove r o f  rocky 

bottom habi tats may inte r fe re with f i sh breed i ng ac t iv it i e s . I n 

c rea sed sed iment loads in swift-movi ng s treams that feed l ak e s  o r  

reservo irs w i l l  contr ibute t o  sediment accumu l at ion i n  t h e  l ake . 

I n  add i t io n  to r e s u lt ing ecosystem impacts , i f  such bodies o f  

water are used for wat e r  s to rage , recre at ion , or power generat ion , 

the ir u s e ful l i fetime s may be reduced . 

By encouraging mining o f  unde rgro und low sul fur coal , the 

program may re sult in some damage to aquati c  eco sys tems from 

acid mine drai nage and surface mine sed iment . 

5 .  Soc ioeconomic Cond i t ions 

a .  E conomics and Employment 

I n  1 9 7 5  the average produc tivi ty o f  Appalachian miners was 

approx imate ly 2 0 1 0  tons o f  coal per man pe r year for underground 

mine s and 4 3 2 0  tons per man pe r year for sur face mine s . 2 / Pro

duc t ivity is general ly h ighe r  in Northe rn Appalachia than in Central 

Appalach i a  and product ivity at sur face mine s i s  approximately twice 

that o f  underground mine s . Underground mine s produced 2 1 2 4  and 

1 7 3 4  tons pe r man per year in 1 9 7 5  in Northe rn and Central Appala

ch ia , re spe c t ive ly , and surface miners averaged 4 7 1 9  and 3 3 9 0  tons 

per man per year .
3 / Tab l e  VI I - 2  summa r i z e s  the e s t imated numb e r  

o f  mines requi red to produce 2 5 0 , 0 0 0  t o n s  o f  c o a l  annua l ly . 

1 / 

2 / 
3 / 

Donald Phera s , F i sheries Biolog i st , Je f fe rson National Fore s t , 
pe rsona l communication . 

U . S .  Bureau o f  Mine s , 1 9 7 7 , op . c it . , Table 1 6 , p .  1 9 . 

I b id . 
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TABLE VI I - 2  

EMPLOYMENT AT A UNIT SURFACE AND UNDERGROUND MINE 

PRODUCI NG 2 5 0 , 0 0 0  TONS/YEARI /  

Mine Type Northe rn Appalac hia Central Appalachia 

Surf ace 5 3  7 4  

Underground 1 1 8  1 4 4 

1/ Based upo n average annual produc t ivi t i e s  i n  1 9 7 5  for Northern 
and Ce ntral Appal ach ia . 

SOURCE : U . S .  Bureau o f  Mines , " Coal - B ituminous and Lign ite in 
1 9 7 5 , "  February 1 0 ,  1 9 7 7 , Table 1 6 , p .  1 9 . 



VI I - 2 3  

The program ' s  emp loyment impact should b e  a boon to 

� entra i Appa lach ia ' s  economy . Any increase in revenue w i l l  

s ig n i f ic antly bene f i t  th i s  a re a , which has the lowes t per 

capita income ( $ 2 , 3 6 3  in 1 9 7 2 , about 6 0 %  o f  the national 

average ) ,  the mos t  s ub s tandard houses ( ab out 3 7 % ) , the 

h ighe s t  infant mortal i ty rate , and the lowes t  ratio of health 

manpower to population o f  the three Appalachian sub-reg ions . 

However , the program may also c au s e  a t  least temporary hous ing 

and l abor force shortages in Central Appalach i a , as wel l  as 

at l e a s t  temporary ove r loading of local water treatment fac i l i ti e s  

and s ewer systems . 

b .  Health and S a fety 

By pr imar ily a f fect i ng underground coa l  production throughout 

Appal achia ,  the Coal Loan Guar antee P rogram coul d potentia lly in

c rease the r i sk of m i n i ng fatal i t i es and in j ur ies . Bec aus e  coal 

and shale are weak s truc tural mate r i al s , mining machinery is  

power ful and r espond s  quickly to contro l ; low l ight l ev e l s  are 

common despite art i f i c ial l i ghting . Becau s e  o f  this , undergro und 

c o al mining w i ll probably continue to be a dangerous o ccupat ion 

de s p ite improved federal and s tate safety regulations . In 1 9 7 4 

th ere were 0 . 3 6 fatal i t i e s  and 4 3 . 0  i n j uri e s  per mill ion tons o f  

underground coal produc t i on .
l /  

O n  a man - hour s -wo rked bas i s , this 

acc ident rate i s  mo re than thr ic e  the average indus trial acc ident 

rate . S trip min i ng i s  safer t han underground min ing ; in 1 9 7 4 there 

were 0 . 0 9 fata l i t i es and 7 . 9 i n j u r i e s  per mi l l ion tons o f  coal pro

duc ed at s tr ip mines . The enforcement o f  recent safety l e g i s l a t ion , 

s uch as the Coal Mine Health and Safety Act o f  1 9 6 9 , h a s  caused 

d ecrea s e s  i n  fatal ities , but the frequency o f  d i s asters ( where 5 

1/ 
MESA Health and Safety Analys i s  Cente r , " July 1 9 7 4 -June 19 7 5  
Quarterly D i st r i c t  Manager Report , "  Denver ,  Colorado , August 8 ,  
1 9 7 5 , p .  3 5 9 ; and u . S .  D epa rtment o f  I nterior , Bureau o f  Mines , 
" Coal - Bituminous and L i gn ite i n  1 9 7 4 , "  January 2 7 ,  1 9 7 4 , p .  
1 2 , T ab l e  9 .  
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or mo re workers are ki lled ) and some k i nds o f  in j ur i e s  ha s re

mai ned f a ir l y  s tabl e .  
11 

Compa red to mining , fat a l i t i es and inj u r i e s  at coal prepa ra

t ion pl ants are much lower . In 1 9 7 4 fatal i t i e s  at coal prepara

t ion pl ants i n  th e u . s . averaged 0 . 0 1 death per mi ll ion tons o f  

c le aned co al . Non-fatal inj u r i e s  aver aged about 4 . 8 8 pe r m i l l i o n  

to ns o f  c leaned co al .
2 1  

T h e  lower acc ident rate s a r e  d u e  to the 

much sma l l er manpowe r requirements of co al p reparation fac i l i t i e s  

and s a f e r  work ing cond i t ions . Mos t  i n j uries are a s so c i a ted wi th 

mater ial hand l ing or s l ipping and fal l i ng . 

The e f fe c t  o f  the co al l o an program o n  min ing fatal i t i e s  and 

in j uries wi l l  d e pend upon the type o f  mine a f f ected by the program . 

Tab l e  VI I - 3  s umma r i z e s  the ave rage numbe r o f  f atal i t i e s  and inj u r i e s  

which would o c c u r  per y e a r  at a uni t- s i z e  surface and underground 

mine and at a un it- s i z e  coal preparation plant . A uni t-s i z e  mine 

i s  a s s umed to b e  one which produc e s  2 5 0 , 0 0 0  tons of coal per year . 

As can be seen from the tab l e , fatal i t i e s  and inj uries are ap

pro x ima t e l y  4 t imes h i gher at unde rgro und mines than at surface 

mi nes . There i s  e s s en t i al ly no d i f feren ce b e tween the s tat i s t ical 

numb e r  of fata l i t i e s  and i nj uries whi c h  would occur at low sul fur 

as oppo s e d  to h igh sul fur unde rground o r  s ur f ace mine s . Surface 

mining i n j uries and fatal i t i es are not re l ated to fac tor s  associated 

with coal sulfur content . In underground m i nes , the numb e r  of i n

j ur ies and fatal i t ies i s  only s lightly rel ated to factors as s oc iated 

with coal sul fur content , but no t to a point where it is po s si b l e  

t o  d i stingui sh death and acc ident r ate s b y  s u l fur content o f  unde r

ground mine s . Underg round mine s i.n Appa l ach ia with coal s.e ams. o f  

l e s s  than 4 8  inches (cl as. sified a s  thin ) currently account fo r ap

prox ima te ly 2 0  pe rcent o f  cOal product i on in Appal achi a . Approx i-

11 

2 1  

Ca s s idy , S .  M . , E lements o f  
Mining Engineers , 19 7 3 . 
ME SA , OP e c it . , p .  3 6 0 ;  and � � 
p .  4 4 , l. ab l e  3 1 . 

Pract ic al Coal Mining , Soc i e ty o f  

Bureau o f  Mine s , 1 9 7 6 , OP e c i t . , . � -_ .  
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TABLE V I I - 3 

ANNUAL OCCUPAT I ONAL HEALTH S TAT I ST I CS FOR COAL M I N I N G  AND 

COAL P REPARAT I ON 1 /  

Ac t i v i ty Fat a l i t i e s  Non -Fatal I n j uri e s  

Min in g  

S ur f ace
2 /  

. 0 2 2 . 0  

Unde rg roun d  . 0 9 1 0 . 8  

Coal P reparat ion < . 0 1 1 . 2  

1 /  B a s i s : Ann ua l  mine p roduction = 2 5 0 , 0 0 0  ton s/ye ar . 
P re p arat ion p l an t  cap ac i ty = 2 5 0 , 0 0 0  ton s / y e a r .  

2 /  I nc l ude s s tr ip an d auger min in g . 

S OURCE : " J uly , 1 9 7 4 -J une , 1 9 7 5  Quarte r l y  Di s tr i c t  Han a g e r  Report , "  
�ESA He alth and S a fe ty Ana ly s i s  Cente r ,  Denve r , Co l o r ado , 
Augu s t  8 ,  1 9 7 5 , pp . 2 5 9 - 2 6 0 . 

U . S .  B ure au o f  Mine s , " Co a l - B i tuminous an d L i gn i te in 
1 9 7 4 , "  U . S .  Depa rtme n t  of the I nt e r i o r , Washington , D . C . , 
Jan uary 2 7 , 1 9 7 6 , p .  1 2 , T ab l e  9 .  
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mate ly 1 / 3  o f  the numbe r  o f  fatal haul age and rooffall acc i dents 

occur in these mine s . Low s ul fur underground coal s e ams tend to 

be th inner th an average ; thus � there may be a s l ightl y greater 

r is k  o f  accident s and fatal i t ie s  in underground low s u l fur mine s . 

Howeve r ,  both low and h i gh sul fur coal s e ams occur frequently un

der cond itions that are mo re conduc ive to acc idents ( th in s e ams ) 

than aver age , and devi at ions f rom the ave rage depth and acc ident 

rates o f  unde rground m ine s by sul fur content are insignif icant . 

The overal l impact o f  the coal loan program on the number o f  

deaths and acc ident s  f rom co al min ing w i l l  de pend o n  the s h i ft i n  

mining pract ice s brought about by the program over the ent i re Ap

palach i an reg ion . The total impac t  o f  the program on deaths and 

acc idents wi ll depend upon the extent to wh ich the program . r e s u l t s  

in inc rea sed regional underground mining act ivi ty . The se dea th 

and acc ident impac t s  h ave been examined in Chapt e r  VI . 

Although acc ident rates a r e  high , the l e adi ng cau s e  o f  di s a

b il i ty among coal miners i s  coal miner ' s  pneumocon ios i s  or " b lack 

lung . " I n  1 9 6 9 ,  L a inhart e s t imated that 1 0  p e rcent o f  work i ng coal 

miners and 2 0  percent of non-wo rking coal mine rs s howed evidence o f  

this  d i s e ase .
l /  

The val i d ity o f  these e s t imat e s  has recently been 

que s t ioned , but the fact rema ins that " b l ack l ung " doe s  f requently 

incapac itate coal miners . He art d i s e as e  i s  a l so more prevalent 

among coal mi ne r s . Mo s t  new mines are coming i nto compl i ance w i th 

federal res p i rab le dus t l eve l s tandards which are des igned to pre

vent new cases of " b lack lung " and o th e r  r e s piratory prob lems . 

I n  the abs ence of particu late contro l s , coal dus t l eve l s  w i th

in coal preparat ion p l ants and in load ing areas could cause 

1/ 
La inhart , W .  S . , e t . al . ,  Pneumoconios is in Appa lach ian Bi tumin-
ous Coal Miners , Pub l ic Heal th S ervice , Cinc innati , 1 9 6 9 . 
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health haz ards , However , with current standard s limiti ng partic

ulate emi s s ions and w i th the use of baghouses in coal preparation 

p l ants and loading area s ,  dust emis sion s  can be reduced to accept

abl e l evel s .  

The adverse impacts of coal mining on l and and water use and 

the a i r  environment can have a serious e f fect on those who l ive in 

coal mining areas . Persons l iving be low mine s ites complain o f  

the s tres s  o f  l ivin g  under co nstant thre at of landsl ide s and fal l 

ing boulders . Flood ing due to the s il tat ion of streams and poor 

water retention by unvegetated areas creates haz ards throughout 

the coal str ipping region s  of Appal ach ia . The use of co al waste s 

in dam con struc t ion has led to floods and extens ive loss of human 

l i fe .
l/ � tragic example of thi s  i s  the disaster of Buf f alo Creek 

in southern Wes t  Virginia . In February , 19 7 2 , heavy rains and 

me lt ing snows created pre ssure beh ind a dam constructed mainl y 

o f  dete riorating coal was te from underground mines . When the water 

broke through the dam ,  it caugh t inhabitants of the val ley be low 

unaware , kil led 1 2 4  people , and left about 4 0 0 0  other s  homele s s .
2/ 

With the practice of proper mining and engineer ing methods , future 

disaster s of th i s  nature can be avo ided . The Coal Loan Guarante e 

Program will have its pr imary e ffect on the health and safety o f  

miners , for unde rground mining i s  a more ha z ardou s occupation than 

surface mining . 

6 .  Esthetics 

a .  Noise 

No ise impact s  o f  both underground and sur face mining opera

t ions can be s ign if icant . The co al crusher and the operation of 

other mining and transportation equ ipment can increase ambient 

no ise leve ls as high as 1 0 0  dBA
31 

at 5 0  feet . Bl as ting at a s trip 

11 u . s .  Army Corps of Engineers , Nat ional Program o f  Inspect ion of 
Dams , vol . 1 ,  May , 1 9 7 5 . 

2 /  

3/ 
New Yo rk T imes , February 2 9 , 1 9 7 2 , Sect ion 1 ,  p .  2 .  

dBA (A-we iqhted dec ibe l s )  - a unit o f  noi s e  me asurement which 
we igh s  h igh

-
frequency no ise more heav i ly . 
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min ing ope rat ion creates an i nterm ittent intense no i s e  o f  over 

1 9 0 0  dBA . The s e  leve l s decrease w i th d i s tance . The more vege

tat ion and natural barr iers wh ich e x i s t , the greater the rate of 

thi s  no i s e  dec rea se . At d i stance s  of 1 5 0 0 -2 0 0 0 feet from the coal 

mining equ i pme n t , no i se leve l s  h ave been known to decrease by 2 0  

dBA . Even at th i s  d i stance , increases i n  no i s e  leve l s  due to coal 

m in i ng act iv i t ie s  a re s t i l l  very no t ic e ab l e . No i s e  recepto r s  wi th

in � m i l e  of the s it e  would be af fected . 

No i s e  could create s e r ious health haz ards for expo sed worker s .  

However , due to safety s tandards ,
ll ne c e s sary source and ope ra

t ional co ntro l  methods are emp loyed . Such measures i ncl ude muf 

f l ers , l ined duct s , part i a l  barr i ers , v ibration i sol at ion , im

po sed s pe e d  l imits on veh icle s ,  scheduled e qu ipment operation s , e tc . 

b .  V i su a l  E f f ects 

Surface m i n i ng and refuse p i les f rom unde rground mines and 

prepar at ion pl ants have some o f  the greate s t  adverse e f fects on 

v i sual ae sthet i c s . I f  surfac e  mines and re f u s e  p i l e s are not 

properly recla imed , t h ey can rema i n  an eyesore for many years , ap

p ear i ng as an unvegetated , e a s i ly-eroded scar on the surround i ng 

country s i de . When min ing i s  prac t i ced on s teep s lopes , refuse 

and spo i l  p i l e s  h ave a much greater landsl ide po tent ia l ;  land

s l ide s mar h i l l s ides and can c ause pro perty damage and death to 

w i ld l i fe and anyone re s iding be low the mine . wi th current mining 

and rec l amat ion l aws and s lope res tr i c t ions i n  some s tates , land

s l ide pot ent ial is b e i ng reduced .  

S u r f ace min ing also a l ters the or i g inal topography o f  the 

land , as can s ub s idence f rom unde rground mini ng . Even w i th the 

proper back f i ll i ng and s ite rec l amat ion , the appro�imate o r i g inal 

contour o f  the l and cannot always be r e s to red . Th i s  i s  particul arly 

II 
EPA has recommended a 7 5 -dBA , 8 -hour expo sure l eve l to pro tect 
from l o s s  o f  hear i ng , and a 5 5 -dBA background expos ure l evel to 
prote ct f rom annoyance o f  outdoor ac t iv ity . 
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true w ith contour mining o n  steep s lo pe s  wh ich l eave s a l evel 

bench remaining on t he h il l s ide , and mountain-top removal min ing 

wh ich c re ates a table to p v i s ta on top of the mount ain . 

E ro s i on o f  mine s i tes and sedimentati on o f  water courses al so 

create v i sual sores . Clogging o f  s treams w ith sediment can cause 

flooding , which cau se s  even greater damage . Streams pol luted by 

acid dra i nage a re a l so uns ightly , frequently s ta ined red or y e l low 

f rom i ron compounds . 

Dus t created by trucks hauling coal o n  dirt ro ad s a l s o  i s  a 

nuis ance and co ats vegetation or any s tructure s in the v ic inity 

w ith dust , g iv i ng everyth ing a shrouded appearance . As mentioned 

earl ier , the impac t s  o f  du s t  can be mitigated by wate ring roads 

during dry periods . 

c .  H i s t o r i c , Cu ltura l ,  and Recreat iona l S ites 

Mo s t  o f  th e archeol o gi cal and h i s to r ic s ites de scr ibed in 

the base l i ne sect ion will  probably no t be s ignif icantly dis turbed v 

by incre a s ed undergro und mi ning because mos t  o f  these s i te s  are 

l ocated on the more de s ir ab l e  agricul tura l l a nd by the l arge rivers . 

The l i fe s tyle o f  the cu ltura l l y  un ique peop l e  who l ive i n  the s e  

bac kwoods a re a s  w i l l  probably b e  dis rup ted i f  c oal mi n ing pene-

trates the s e  r e g i ons , bu t the to tal d i s appe arance o f  the ir cul ture 

is by no means as sur ed . Large enc l aves of other arch a i c  soc i e t ie s , 

such a s  the Ami sh in Lancas ter County , Penn sylvania , are able to 

ma intain the i r  cul tural integr ity in s p ite o f  the moder ni zat ion o f  

the ir n e i ghbo rs . 

L and-b a s e d  recreat ional activi t i e s  such as hunt ing and h i k i ng 

w i l l  be favored by the predominance o f  unde rground _ mining over s ur

f ace mining becau s e  underground min ing d i s tur bs less  land . It a l s o  

c auses l e s s  stream s i l tation prob lems , wh ich have caus ed the mos t  

s po rt f i shing problems over the pas t  f ew years . 
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I f  lega l ly required contro l measures are not e f fectively 

enforced , fisheries and water sports could be curtailed by acidic 

d i s charges from underground mine s . However , a lthough thi s  type 

of po l lution is more tox ic than mos t ,  i t  has the advantage o f  

being e as i ly recogn i zed b y  the untr ained eye . Any new c as e s  o f  

" red wate r "  or "yel low boy " in f i sh ing s treams w i l l  probab ly b e  

reported to loca l  Fish and Game o r  water Re s ources o f f i c i a l s  by 

f i shermen , and if the s tream has enough recreational va lue to 

cause a pub l i c  outcry over i ts de s truct ion , the mining company 

might be pre s s ured into taking mi tigating s teps . Th is s ituation 

h as oc curred in Wes t  virg in i a  whe n  s trip mine sediments po l luted 

local f i s h i ng water s .
l/ 

B .  Coal P roduction -- Transportation 

Environmen tal impacts resul ting from the transpor t ation o f  

coal produc ed under the Coal Loan Guarantee Program may b e  

s igni f ic ant . Becaus e program coal produc tion i s  e s t imated to 

be about 7 %  of to ta l reg iona l coal produc tion , the to tal pol lu

tants produced due to transportation of program coal are 

e s t imated to inc rease in comparab le propor tions . The po l lutants 

produc ed and the ir resulting impacts w i l l  be d i s trib uted a l ong 

the entire leng th of the transportation corr idor , s o  no one 

location should be severe ly a ff e c ted . 

1 .  Air 

Adverse impac ts on air qua l i ty occurring dur ing coal ship

ment may occur , for particulates in the form of coal fines and 

d i e s e l  emi s s ions are dis tributed along the entire transporta tion 

corr idor . Particul ate emi s s ions may become a prob lem dur ina 

loading or dur ing swi tching operations at tr ans fer points . Par

ticulate emi s s ions from wind los sage can be reduced by cover i ng 

1/ Gerald Lewi s , F i sher ies Biologi s t , Wes t  Virginia Department o f  
F i sh and Game , personal commun i c ation . 
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coal cars or by spraying the coal wi th o i l  or a chemical spray 

to settle dust . 

2 .  Water 

Some adverse impacts on water may occur . However ,  only 

barge transportation contributes water po l lutants , and these 

are in re lative ly small  quantities . 

3 .  Land Use 

Some expans ion o f  exis ting transportation lines may 

occur as a result of the program . Increases in land use wi l l  

be associ ated with the cons truction of  hau l roads and/or 

rai lroad spurs only a few mi les in length into newly developed 

mining areas for the purpose of transporting the coal from the 

mine to the exis ting transportation l ines . The land required 

for thes e access spurs is only a small  fraction o f  the tota l 

area that w i l l  be dis turbed by mining and preparation activities . 

There fore , additional impacts on land use should be le s s  

s ignificant . 

4 .  Ecosys tems and Soc ioe conomic Cond it ions  

Because the loan program is expected to change the total 

quantities of coa l shipped by approximately 7 % , and some 

expans ion of exi s ting transportation faci lities is  expec ted , 

some adverse impacts on ecosystems and socioeconomic conditions 

may occur . Transportation frequencies may increase somewhat 

in the Central Appa lachian reg ion as a re sult of the program , 

but th is should not severe ly affect ecosys tems or people 

located near transportation corr idors . 



C .  Coal Use  

1 .  Ai r 
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The loan pro gram wi ll only affect ambient N02 leve ls s ince 

only emi s s ions of these air pol lutants will or may be above those 

occurring wi thout the program . The coal use impacts o f  the lo an 

program on ambient a ir qual i ty with respect to all other pollu

tants - S02 ' particul ate matter , CO , HC , aldehydes , and trace 

e lements - will be no d i f ferent than i f  there were no loan pro

gram , for emi s s ions to the atmo s phere of these pollutants from 

new coal-·f ired powerp lants will be the same regardless of whether 

h igh or low sul fur coa l  i s  burned . As mentioned earl ier , SOZ and 

part icul ate emis sions will be l imi ted by the existing New Source Perform

ance Standards and S IP ' s ,  and CO , HC , aldehyde , and trace element 

emiss ions  are governed by the des ign and operating characteris-

t ic s  o f  the boiler . As d iscus sed earl ier , N0 2 emi s s ions are go

verned by the des ign and operating character istics of the boi ler 

and 802 scrubbing sys tems which c an reduce N02 emis s ions by up to 

10 percent . 

N02 emi s s ions from new powerplants burn ing low sul fur co al 

a s  a result o f  the loan program could be reduced by us ing S02 
scrubber s  to a po in t where they would equal those of  a powe rpl ant 

that i s  not affected by the loan program . However , the use o f  

802 scrubbers to contro l N02 emi s s ions i s  extremely uneconomical 

and not an N02 control me asure that would be avai lable to s ta

t ions burn ing low sulfur coal without scrubbers which the loan 

program would allow .  Thus , N02 emi s s ions from new powerplants 

affec ted by the loan program will be approximately 10  perc ent 

greater than emi s s ions w ithout the loan program . 

Further reduct ion o f  part iculate and S02 emi s s ions can be 

achieved with the add i t ion of other control units in l ine wi th the 

primary un it , for example , two scrubber sys tems in l ine or two 

ESP ' s  in line . The use of an FGD scrubber sys tem in conj unc tion 
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with low' sulfur coal would result in an S02 emi s s ion rate o� ap

proximately 0 . 5  to 1 . 2  lbs/MMBtu ,  as compared to 1 . 2  lbs/MMBtu 

al lowed by existing NSPS . The substitution o f  e i ther o i l  or natu

ral gas fo r coal could also further reduce particulate and S02 
emi ss ions . Both fue ls are free o f  almost a l l  ash , and natura l gas 

doe s not emi t  S02 ' 

2 .  Water 

Water qual ity impacts from a coal - f ired powerplant re sult 

from thermal , sediment , and chemical pollutant s .  The rmal impacts 

are independent of the fue l type used and there fore will not be 

affec ted by the Coal Loan Guarantee P rogram . The concern over 

thermal ;impacts results from the ecological change s caused by in

creased temperature s in the surface water . The types and the 

balance of flo r a  and f auna in the water may be alte red from the 

exi sting state . 

Sediment in  coa l  pile runof f  c an potent ially clog small streams 

and affect the aesthe t ics o f  surface water . The impacts of sedi

ments in coal p i le runo f f  are independent of the sulfur content of  

the coal  and there fore will not be a f fected by the loan program . 

Chemical pol lutants produced by a coal - fired util ity include 

heavy metal s ,  d i s solved sol ids , and acid ity . High concentrations 

of these pollutants can have adverse impac ts on aquat ic l ife and 

water use . Heavy me tal s can be toxic to aquatic l i fe . He avy metal 

s tandards have been set for both surface water and groundwater qual

ity and are dependent upon the water bodies ' bene f i c ial use s . I f  

they inf i ltrate into the groundwater ,  the heavy metal s i n  the coal 

pile runo f f , ash sluic ing water , a sh leachate , and scrubber sludge 

leachate can prec lude the use o f  groundwater as a source of drink

ing , irrigation , or indus trial water supply . Also , contaminated 

groundw.ater which. reache s the surface water can adversely a ffect 

aquatic l ife . Due to the larger quantities of solid was te re-
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quiring disposal , the quantities o f  he avy metals reaching the 

groundwater are h igher w ithout the loan program than with i t . 

Thus , the Coal Loan Guarantee Progra� i s  gene rally bene ficial 

w ith respect to heavy metal s . 

Incre ase s  i n  disso lved sol ids can upset ecological balances 

and , if seve re , render water unf i t  for drinking or i ndustrial 

use . D i ssolved s o l ids can be contributed from ash handl ing 

wate r ,  coal p ile  runo f f  and ash dispo s al leachate . As in the 

c ase of heavy metal s ,  the amount of disso lved so l ids generated 

depends upon the quantity of coal sto red and burned . There i s  

n o  predictable d i f fe rence in levels o f  dis solved sol ids resulting 

f rom the use of high o r  low sul fur coal ; therefore, no adve rse 

impac t  is expec ted to resul t  from the Coal Loan Guarantee P ro

g ram . 

Wastewaters generated from coa l - f i red ope rations a re gen

e rally ac idic . The sul fur content o f  the -coal d ictates the 

acidity o f  ash handl ing water and coal pile runo f f . The gre ater 

the coal ' s  sul fur content ,  the more ac idic i s  its was tewater .  

The pH l evel is an important paramete r ,  for aquatic l i fe can l ive 

only in a l imited pH range . Drinking water becomes unus ab le out

s ide certa in l imits . · Existing NSl?S and BAT discharge limits require that: 
wastewater from the coal pile be tre ated to mee t  the pH standard 

of 6 . 0  to 9 . 0 ; thus , with re spect to pH , adve rse impacts to sur

face waters are not expected . However , acid ic disGharge from 

high sulfur coal may adve rsely a ffect groundwater qual ity . By 

providing low su lfur coal the loan program ' wi l l  result in a 

smal ler pH impac t on groundwater sub j ect to infiltrat ing water 

from coal piles . 

Mitigating measures which a gene rating s tatio� could emp loy 

to minimi z e  the environmental impacts on water qual ity inc lude 
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l in in g  a sh pon d s  and d i sposal s i t e s  w i th an imperme ab l e  l ayer 

s uc h  as c lay .  S uch a l ayer would proh ib i t  any i n f i lt rat ion o f  

c ontaminants into the groun dwa te r . However ,  th i s  mi t i gating 

me a s ure c an only b e  impl emen ted in a reas having h igh e vaporat ion 

r ate s . Another mi tigating measure wo uld be to handle the fly 

and b o ttom ash dry and s e l l  it as a concrete aggregate . T h i s  

measure i s  n o t  a lways poss ible , b u t  uti l i ti e s  have b e e n  known to 

se l l  or give away some of the ir fly ash as  a construct ion mate r i a l . 

By us ing f ly a s h  a s  a cons truct ion mate ri al , one e l iminates wate r 

q ua l i ty impacts c aused by f l y  ash d i sposal le achate . A co l le c

t ion s y s tem can be u sed to dec re ase the impacts o f  coal p i l e  

r uno f f . B y  co l l e c t ing the runo f f  and treating i t  with l i me , 

the heavy metal concentrations can be reduced . The use o f  drain

age d itche s can reduce sediment l o ad i ng as a source of wa ter po l 

lution by up t o  5 0  percent . Thes e  ditches have become wide ly used 

a s  a means of control l ing e ro s ion and sedimentation . Because the 

program w i l l  make more low sulfur coa l  ava i lab l e , impacts on water 

qual i ty and u s e  f rom coa l  p i le runo f f  and s l udge d i spo s a l  s i t e s  

wi l l  be reduced .  

3 .  Land Use 

Land use impact s  are prima r i ly o f  two type s : f i rs t , pre

emptive u s e  o f  l and dur ing d i sposal ope rations and second , 

impac t s  that prevent the future product ive u s e  o f  land af ter 

d i sposal o pe rations h ave ceased . As was shown in Tab l e  V- 2 9 ,  

the u s e  of low s ul fur coal reduc e s  the amount o f  l and requi red 

for powerplant so l id was te d i spo sal . The actual l and u s e  impac t 

wi ll depend upon the s pe c i f ic d i s posal pract ice , the mate r i al 

being d i spo sed o f ,  and the ava i lab i l ity and e x i s t ing use o f  the 

l and i n  the vic inity of the powe rpl ant . 

Whe n  low sul fur c o a l  associ ated with the loan program i s  

u sed rather than h igh s u l fur coal , the wa s te d i s pos al s ite will 

be much more conduc ive to u s e  after d i s po sal ope rations cease . 

Ash is phys ically more s table than scrubbe r  s ludge , and therefore 

c a n  be used fo r l a nd f i l l  o r  con s truct ion mater i al . Whe n  the phys-
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ical compo s ition of  scrubber s ludge readily absorb s  wate r ,  this 

create s a mud- l ike sub stance that canno t support structure foun

dations . S ludge s from S02 s c rubbe rs .  are parti cul arly susceptible 

to th i s  condition . I f  not stab i l i zed , the disposal o f  thi s mater

ial can preclude the area from future use , for this o ften create s 

a landscape marred by s l ide scars and s ink hole s .  Fly a sh and 

bottom ash from most boiler types general ly are no t sub j ect to 

rewater ing prob lems . There fore , be cause only ash will be gen 

erated by the use o f  low sul fur coal , the Coal Loan Guarantee 

P rogram will  result in a smal ler impact on land use , for land 

used for ash di spo sal i s  much more conducive to future use than 

is land used for s crubber sludge disposal . 

I t  should be noted that in ce rtain parts o f  the country it 

is extreme ly d i f ficult to obtain di sposal s i tes . Not only lack 

of  ava ilable land , but local ordinances and other gove rnmental 

re strictions also comp l icate the problem . In general , rural 

areas p rovi de more avai lable di sposal s i tes  than urban areas . The 

particular advantage o f  the loan program i s  that along the h ighly 

urban i zed eastern seaboard , whe re much of the land use impact w i l l  

occ ur , the program w il l  reduce the area needed for powerplant 

sol id wa ste disposal and prevent land use problems associated with 

scrubber sludge dispo sal . 

Me as ure s which can mitigate the impacts on land use incl ude 

reduc ing the amount o f  solid was te gene rated , sell ing so l id waste 

products ,  and employing handling and disposal practice s that will  

reduce impacts on future l and use . The amount o f  solid waste gen 

erated through coal use at a s team e lectric powerplant is pri

mari ly a function of  the ash and sul fur content o f  the coal and 

the type o f  air po llution contro l equipment used ; there fore , the 

amo unt o f  ash and/or scrubbe r s ludge generated at a coal- fired 

powerpl ant usually cannot be reduced substant ially . The amoun t 
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o f  ash cannot b e  decreased w i thou t  al low i ng more f ly ash to e s c ape 

i n to the atmo s phe re . The s to ichiome try of the s c rubbe r  can de

c rease the amoun t of s c rubbe r  s l udge produced by reduc ing the 

amoun t Of unre ac ted C aC0 3/cao in the s l udge . The amoun t of th is 

reduc tion i s  dependent on the ope r ating characte r i s t i c s  of the 

s crubber . The water conte n t  o f  s l udge c an be reduced by a varie ty 

o f  dewatering and chemi c al proce s s es wh ich i n  s ome cases reduce 

the total s o l id was te requ i r in g  d i sposal . 

So l id was te requ i r ing d i spo s a l  can be reduced from powe rpl ants 

i f  ash and s crubber s l udge s  are hand led and tre ated to produce a 

salable product . Fly a s h  i s  now be ing so ld by coal- f i re d  power

p l ants as b u i l d in g  mater i al for use i n  concrete and cemen t  or as 

foundation mate r i al . Fly ash i s  suitable as  s uch mater i a l  because 

of the sma l l  and f ine s i z e  of i ts par t i c l e s .  To be s u i tab l e  for 

f uture u s e , fly ash mus t  be handled separate ly and mus t  be kept 

dry when transported f rom the f l ue s tack . Thus , only e l ectro

s ta t i c  prec ipi tators and bagho u s e s  lend themse lves to the s al e  

o f  a s h . T h e  sale o f  fly ash at a powerp l ant equipped w i t h  a 

s c rubber would require the use o f  an E SP to remove f l y  ash be fore 

the f l ue gas ente r s  the scrubbe r . Thus the Co al Loan P rogram 

l ends i ts e l f much more to th i s  mean s o f  reduc ing the vol ume o f  

s o l id was te req u i r in g  d i spo s a l . Bottom ash i s  also some times 

so ld or used as cons truc tion f i l l  mate r i al . Howeve r , because i t  

read i l y  absorbs wate r , i t  i s  n o t  sui tab le a s  foundation mate r i al . 

P roce s se s  that �an produce s a lable o r  us abl e  p roduc ts from 

sl udge are very l i mi te d . The y  i n c l ude the re gene ra ti on o f  l i me and 

s02 through s l udge s i nte r i n g  w i th conve r s i on o f  the s ul fur dioxide 

to e l eme n tal s ul fur o r  aci d ,  o r  the trea tment o f  the s l ud ge to make 

a sa lab le gyps um p roduc t .  Trea tmen t o f  s l udge to make gyp s um in

volve s  s l udge o xi dati on . The ca l c i um s ul fi te in s ludge has a l ar ge 
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chemi cal o xy gen deman d . Oxi dation o f  the s l udge conve rts the s l udge 

to a p ure r gyp s um .  Nei ther approach i s  p re s e n t ly use d  i n  the U . S .  

for l i me / l i me s to ne s lud ge . The only a l te rnative by-produc ts o f  any 

o f  the FGD sys tems that appear to have a s i gni fi cant pote n ti a l  marke t 

are s ul fur i c  aci d and s ul fur . I n  Jap a n , whe re the s l udge - de r i ve d  

gyp s um i s  a s alable p roduc t , comp l e te o xi dation t o  the s ul fa te fo rm 

i s  a common p ractice . Gyp s um p r i ce s  are gen e ra l ly too low to make 

s lud ge - de r i ve d  gyp s um p racti cal i n  the U . S .  S l ud ge i s  no t s ui tab l e  

as  cons truc ti on fi ll mate r i al . 

S e l l i n g  ash o r  s ludge - de r i ve d  p ro ducts wi l l  reduce the amount 

o f  l an d  needed fo r ash o r  s l udge di spo s a l . When thi s  al te rnati ve i s  

n o t  pos s i b l e , i mpacts o f  s o l i d  wa s te di spo s a l  on future l and use 

o f  the di sposal s i te can be contro l l e d  to some e xtent by e mp loying 

p rope r di spo s a l  te chniq ue s . Future land use p roblems associ ated 

wi th ash di spo s a l  can be al levi a te d  by lan d fi l l i ng in a co ntro l l e d  

manne r ,  taki ng i nto acco un t  the p arti cle s i ze o f  the vari o us con s ti 

tuents o f  the f i l l  and the drainage pa tte rns i n  the fi l l  area . I n  

some case s , l an d fi l l i n g  c a n  be us ed t o  rec la i m  q uarri ed o r  other 

usab le areas . 

Prior to final d i s po sa l , s ludge can be condi tioned o r  handled 

i n  a var i e ty o f  ways to rende r it s ui table for final di spo sal and 

reuse . The bas i c  steps ava i lable i nvolve : 

• thi ckening - The moi s ture con tent o f  the s l udge i s  

decrease d ,  but the s l udge rema i ns a f l ui d ;  

• s tabi l i z ation - Ma teri a l s  i n  the s l udge a re che mi ca l ly 

a l te re d  o r  reduced by chemi cal , biologi cal , phy s i c a l , 

o r  the rmal means ; 

• co ndi tion i ng - The s l udge i s  tre ate d  to i mprove i ts 

dewate rab i l i ty ;  
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• dewate r i n g  - Water i s  remove d  to the point whe re the 

s l udge i s  a cake or a semi - s o l i d ;  

• dry i n g  - Moi s ture i s  drive n  o f f  to the poi nt whe re 

so l i d  mate r i a l  e xceeds the moi s ture con tent ; and 

• i ncine r ation/re ca lc i nation - Vo lati l e  mate rial s a re 

burned and/or ca lci um carbonate i s  the rma l ly con

ve rte d  to l i me . 

The re s ul ti ng phy s i ca l  and chemi ca l  charac te r i s ti cs o f  the s l udge 

to be di s posed o f  a re dete rmi ned by the e xten t  to whi ch the s ludge 

i s  tre ated and the te chnolo gic al option use d  for each s tep . 

S imp le thicke n i n g  by gravi ty s e tt l i n g  o r  a i r  flota tion i s  

a widely use d  i ni ti a l  s l udge handl i n g  proces s i ng s tep . The s o l i ds 

a re concentrated , and the remove d  water i s  returned to the p ro ce s s . 

Chemi cal fi xation c an be used to i mprove both the phy s i cal and 

chemi cal s tabi l i ty o f  the s l udge . There are a n umbe r  o f  chemi cal 

fi xation p roces s e s  now o n  the marke t  whi ch conve rt the s l udge to a 

s o l i d  and s table form s ui tab le for landfi l l . The reac tions used to 

fi x the s l udge a re s i mi la r  to tho s e  emp l oyed i n  the prep a ra tion o f  

cement and trans form the s l udge i nto a hard , durable mas s . 

The ultimate i n  vo l ume reduc tion i s  drying and/or i n c i ne r

a t i on . The l e a s t  e xpen s i ve dryi ng technique s  a re s ludge drying 

be ds i n  whi ch s l udge moi s ture drains i n to sand and/or e vapo rates .  

Howeve r , thi s  technol o gy requi re s land , cause s odor p roblems , 

and i s  dependent o n  c li mati c condi tions . Incinerato rs , whe the r 

mul ti-hearth , flui d b e d , o r  ro tary k i lns , are h i gh i n  capi tal and 

ope ratin g co s ts and in e ne r gy demand .  They also can a f fe c t  the 

ai r qual i ty adve rs e ly by i nc re a s i n g  p arti culate emi s s i o ns o r  emi s 

s ion o f  vol ati l i zed h e a vy  me tal s .  Ro tary k i lns have occasiona l ly 
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exploded and are somewha t dan gerous . Multi -hearth furnaces are 
predomi nan t ,  but a re les s e f ficient tpan the new flui d be d furnace 
techno lo gy . The fl ui d  bed furnaces emi t  a c leaner s tack gas as a 
re s ul t  o f  more uni fo rm burni ng , but requi re highe r ope rational 
ski l l  than the mul ti-hearth furnaces . Reca lcination and reuse 
o f  l i me  s ludge is possible with eithe r the flui d  bed or mul ti
hearth furnace . 

In genera l , ash lends i tse l f  to disposal prac tices that al levi
a te t'uture land use problems much no re readi ly than s l ud ge .  Fo r 
thi s  reason the l and use impac ts o f  the loan pro gram can be miti
gated much more eas ily than those impac ts that will occur with 
the use of h igh sul fur coal and s crubbers without the program . 

4 .  Ecosystems 

a .  Terrestr ial Ecosystems 

The incre ase d emi s s i on o f  NO compounds and heavy me tals sho uld x 
not s i gni fi can tly damage te rres trial e cosys tems i f  ambient levels 
of NO compounds are be low Fe de ral ambient ai r quali ty s tanda rds . x 
The re have been some we ll doc umente d  cases o f  ac ute ( inte rveinal 
ce ll damage ) and chronic ( chloro tic p i gment patterns and pho to
synthe ti c ra te decreases ) ve ge ta tion damage in response to high 
NOx le ve ls , but mos t  o f  these damages occurred in the vicini ty o f  
ni tri c ac id plants o r  o the r chemi cal p roduce rs . l/ Simi larly , the 
evi dence o f  NO damage to ani mals was generated i n  e xpe ri ments 
in which high �oses we re admini s tered . 2/ �w concehtrations o f  
ai rbo rne heavy me tals do not cause acute damage o f  terres tri al 
ve ge tation ; howeve r ,  the long- te rm e f fects of these me tals has no t 
been exp l i ci tly documented . 

1/ EPA , Ai r Quality Cri te ria for Nitrogen Oxi des , Washi ngton , D . C .  
2 / Ibi d .  
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The e li mination o f  the need fo r s crubbe r s l udge di spo s al areas 

wi l l  bene fi t te rres tri al ecosy s te ms . As outlined i n  the l and use 

se ction , wi thi n  20 years the typi cal powe rp l ant wi l l  fi l l  2 3 0  acre s 

3 0  fee t deep wi th s c rubb e r  s l udge . Th i s  i s  7 5  acres mo re than the 

area req ui re d  fo r ash di sposal i f  a powe rpl an t  uses low s ul f ur coal . 

We l l - drained c l i max fo res ts are o f ten s e l e c te d  for disposal s i te s , 

c leare d , and use d  wi th vary i ng degre e s  o f  i n tens i ty thro ugho ut 

the disposal ope rati ons . Al though the s i te wi l l  usual ly be re

ve ge tated wi thi n  f i ve ye a rs a fte r oper a ti ons c e ase , s ucce s s ion 

o f  thi s  ve ge tati on i nto a c l i max fo res t  again takes many decade s . 

Al tho ugh productivi ty lo s s  o f  thi s  magni tude doe s  no t us ually 

a l te r  re gi onal e cologi cal dynami c s , the lo s s  o f  addi tional a cre-

a ge i n  an urbani zed area o ften has adve rse r e c re ational and 

a e s the tic cons e q uenc e s . 

b .  Aquat i c  Ecosystems 

The p ri ma ry aquatic i mpact o f  powe rp l ants , the rma l  di s charge , 

wi l l  no t be change d  by the use o f  low s ul fur co al . Howeve r ,  o the r 

l e s s  p ub l i ci zed b ut e c o lo gic a l ly damaging cons eq uences o f  coal

fi red powe rp l an t  ope ration wi l l  b e  re duced .  

The a c i di ty o f  coa l -pi l e  runo f f  wi l l  b e  reduced con s i de r ab ly 

by the use o f  low sul fur coal . Th i s  reduction bene f i t s  o rgan isms 

in the imme d i ate vicinity of the dis charge ( few organi s ms can 

e ndure pH levels below 5 )  and tho se further downs t re am ,  s ince 

h igher acidity leve l s  o f te n  increase the tox i c i ty o f  o ther 

ambient water pol lutants . However ,  exis t ing NSPS and BAT require the 

pH to be contro l l ed to wi thin 6 . 0  to 9 . 0 ,  thus minimi z ing pH impacts 

o f  coal p i le runo f f  from e i ther low or high sulfur coal p il e s . 

The a s h  pond ove r flow will carry lower quantities o f  heavy 

me tals , thus reduc ing the damage due to acute tox i c i ty and chron i c  

tox i c i ty through b io - ac cumulation i f  th i s  wate r i s  d i s charge d . 
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However , exist ing N S P S  require " no d i s charge " f rom a s h  handl ing sys

tems , so the s e  impacts would on ly occur at new powe rp lants dur ing 

ope rational up sets such as f looding or equipment fai lure . 

5 .  Soc ioe conomic Cond itions 

a .  E conom i c s  and Emp loyment 

The p r i ce o f  undergroun d-mined low sul fur coa l i s  p re s ently 

margi na l l y  h i ghe r than unde rground and s ur fa ce -mi ned h i gh sul fur 

coa l , and it wi l l  p robab l y  remain hi ghe r i n  the future . In Cen

tra l Appal achi a low s ul fur coa l  i s  us ua l ly found in re l ati ve ly 

narrow s eams , so i t  requi re s  substanti a l ly more e f fort to e xtract 

i t .  Al so , i f  Federal a i r  po l l ution standards are mo re ri gi dly 

en forced , hi ghe r deman d for low s ul fur coa l  wi l l  p robably i ncrease 

p ri ces . 

Howe ve r ,  two facto rs wi l l  p robab ly make the use o f  low sul fur 

coa l e conomi ca l ly attracti ve in s p i te of h i gher mi ning costs and 

increas i ng deman d .  The primary factor is the h i gh cost of i nstal l i n g  

and op erati n g  a s c rubber system. The cost o f  s c rubbe r sy stems depends 

upon the s i ze and capacity uti l i zation o f  a parti cula r powe rp lant and 

whether the system is retro fitted , but in gene ral the ope ration o f  

s crubbe rs add a cost o f  $ 9 - 1 0  pe r ton o f  coal burned .
l /  

Th i s  cost 

o f fsets whateve r  savings are gained by purcha s i n g  cheaper h i gh sul fur 

coal . Al so the p ri ce o f  low sul fur coa l shoul d decrease i f  the Coal 

Loan Gua rantee P ro gram is s ucc e s s ful in i nc rea s i n g  the numbe r of s ma l l  

low s ul fur coa l p roduc e r s . S uch s ma l l  producers are us ua l l y  more 

competiti ve and e f fi c i ent than l a r ge produce r s . 

The use , o f low s ul fur coa l i nstead o f  sc rubbers shoul d di rectly 

bene fit consume r s . I f  one a s s ume s that the price o f  e l e ctr i c i ty i s  

4 ¢/kWh ,
2 / that fue l  accounts for 1/ 3 o f  thi s  pr ic e , and h i gh sul fur 

coal costs $ 2 0/ton , the ope ration o f  a s c rubber sy stem wh ich co sts 

$ l O /ton o f  coal woul d  raise the monthly e lectri c b i l l  at a res i dence 

that uses 5 0 0  kWh/month from $ 2 0 . 0 0 to $ 2 3 . 3 2 ,  or 1 6 . 6  percent . 

1/ Pedco-Envi ronmenta l Spec i a l i s ts , Inc . ,  Flue - Gas De sul furi z ation , 
for u . S . EP A ,  Wash i n gton , D . C . , 1 9 7 5 . 

2 /  Federal Power Commi s s ion , Typical El ectr ic B i l l s , Wa shington , D . C . , 
1 9 7 6 . 
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Conve r s e ly , i f  low sul fur co al a t  $ 2 5 . 0 0 /ton we re us e d  i ns tead o f  

s c rubbe rs , the mo nthly bi ll fo r the s ame amo unt o f  e l e c tri c i ty 

wo uld i n c rease by only $ 1 . 6 6 ,  o r  8 . 3  pe r cent . Thi s  savi n g  wo uld 

be parti cularly we l come d  by cons ume rs i n  the Mi ddle Atlanti c 

re gion , who pay the h i ghe s t  e le c tric i ty b i l l s in the nation . 
1/ 

Re tro fi tting s c rubb e r  sys tems onto e xi s ti ng powe rpl an ts us ual ly 

requi re s  mo re capi tal i n ve s tment and h i ghe r operating co s ts , so  the 

use o f  l ow s ul fur coal at s uch powerp lants shoul d be e ve n  mo re 

a t tract i ve than at new powe rp lants . Another potenti a l  bene fi t o f  

low s ul fur coal use a t  e xi s ti ng powe rp l an ts i s  that the uti l i t i e s  

wo ul d no t be fo rce d  to i n ve s t  i mme di ate ly i n  e xpensi ve s crubbe r 

sy s tems which may soon be antiquate d .  

b .  Health and Safety 

The use o f  low s ul fur co al i ns te a d  o f  s c rubbe rs wi l l  no t s i g

ni fi cantly a l te r  the operati ons o f  powe rpl ants , so  fata l i ty and 

i n j ury rate s  sho uld not be a f fe c ted . 

Ni tro gen oxide emi s s ions , wh i ch wi l l  be s l i ghtly i n c re as e d  i f  

the u s e  o f  s c rubbe rs i s  foregone o r  d i s cont inued , could cont r ibute 

to a pub l ic he a l th h a z ard . H i gh amb ient leve l s  of NO cause pul-x 
mon ary d i s orde r s  and h i gher frequenc i e s  o f  chronic re s p i ratory 

ai lment s .
2 /  Howeve r , mos t  o f  the pathogenic e f fects o f  NOx com

pounds h ave been noted only in l aboratory exper iments where h i gh 

do sage s were admin i s te red o r  in re gions a f fe c ted by abnorma l ly h igh 

le ve l s  o f  NO emi tted f ro m  ni tr i c  aci d o r  o the r chemi cal factori e s .
3/ 

x 
Coal - fi re d  powe rp lants do not gene ral ly e mi t  l arge q uan t i ti e s  o f  

NO , and the i nc rease a s s o c i ate d  wi th low s ul fur coal combus tion 
x 

i s  rel at i ve ly i n s i gn i fi cant , so low s ul f ur coal use i s  no t e xpected 

to di re c tly c ause any p ub li c  he a l th h a z ards , a l though e xi s ting 

condi tions may be aggrava te d . 

1/ Fe de ra l Powe r Commi s s i on ,  1 9 7 6 , Typ i c a l  E l e c tri c B i l l s , Wash
i ngton , D . C .  

2 /  EPA ,  Ai r Qual i ty Cri te ri a  fo r Ni tro gen Oxi de s , Washington , D . C . , 
1 9 7 1 . 

3/ I bi d .  



6 .  E s thetics 

a .  No i s e  
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There wi l l  b e  no s i gni fi cant no i s e  i mp ac ts c aused by the use 

o f  low s ul fur coal i ns te ad o f  hi gh s ul fur coal and sc rubbe rs . S i g

n i fi cant no i se s o urce s s uch as a coal c ar s hake r  ope rate independe nt-

ly o f  the type o f  coal burned .  Howeve r , p owe rp lants duri n g  bo th 

the con s truc tion and ope ration p has e s  wi l l  i nc rease noi s e  leve ls 

ove r amb ient leve l s . These increases s hould c ause no new viola

tions o f  recommended EPA l eve l s  f o r  outs ide activi ty unl e s s  sen 

s it ive receptors ( e . g . , re s i dence s , schoo ls , outdoo r recre ational 

areas ) are located within � mile o f  the plan t . Inc reas e s  in no i s e  

leve l s  become l e s s  noticeable the c lo se r  a plant i s  located to 

an urban are a . 

b .  Vis ual Ef fects 

Low s ul fur coal comb us tion wi l l  not cause any increases i n  s us 

pended p arti c ul ate leve ls , the p ri ma ry vi s ua l  impact o f  powe rp lan t 

ope ra ti on , no r wi l l  i t  nece s s i tate the con s truc tion o f  any large 

and obtrus ive s tructures ( the primary vi s ua l  i mpact o f  powe rplant 

con s truction ) . The us e of low s ul fur coal wi l l  alter the lan ds c ape 

in that it will e l iminate s crubbe r s l udge l agoons and reduce 

l andf i l l  area s . Al though th i s  change w i l l  only marginal ly al te r 

a powe rp l ant ' s  v i s ual impact , i t  w i l l  b e  bene f ic ial . 

c .  H i s tor i c , Recreat ional , and Cultural Value s 

The us e o f  low s ul fur coal sho u l d  enhance an area ' s hi s to ri c , 

rec re ational , o r  cul tural va l ue , p arti c ul arly in areas where S 02 
emi s s ion was previ ous ly un contro l le d .  Lowe r S0 2 leve l s  wi l l  p rotect 

the s tr uc tura l i ntegri ty of hi s to ri c  l i me s to ne buildings , art , an d 

mon uments . The program w i l l  decrease the demand for s ludge l and

f i l l  areas , thus p rotect ing parkl ands and rec re ational areas . In 



VI I - 4 5  

addition, the " future land use potential o f  di sposal s ites i s  enhanced 
by the program, s ince ash dispo sal is more amenable to rec l amation 
o f  the land for recreat ional purposes . These bene fits o f  low sul
fur coal use will  be proportional to an area ' s  degree of urbaniza
tion . 





CHAPTER VII I 

IRREVERS IBLE AND IRRETRIEVABLE COMMITMENT OF RESOURCES 

A. Background 

The maj or resource commitment associated with implementation 
of  the Coal Loan Guarantee Program i s  that o f  the natura l re sources . 
S ince this program is national in scope and i s  dependent on 
receiving appl ications on behal f  of individual borrowers , it  is 
extremely difficult to predict with accuracy where the additional 
coal supplies wi l l  come from ; there fore , this sect ion genera l ly 
describes the maximum impacts which might occur , in an attempt to 
bound the impacts by us ing a worst case approach . 

B .  Commitment o f  Minera l Resources 

The maximum coal production that could be generated by this 
program is approximately 40 mil l ion tons of low- sul fur coal per 
year . Table VI I I - l  represents the demonstrated eas tern low-sul fur 
coal reserve base by State as of January 1 ,  1 9 7 4 . Fiscal Year 
1 9 7 5  Appalachian low-sul fur coal deliveries to uti l ities were 1 4 . 4  

mi l l ion tons , so the maximum impact o f  this program would res ul t  in 
a 1 9 8 5  2 7 8  percent increase over Fiscal Year 19 7 5  del iveries . 
Current demonstrated low-sulfur coal reserves for the eas tern 
U . S .  are 5 . 2  b i l l ion tons . The Coal Loan Guarantee Program at ful l  
implementation wi l l  uti l i ze 0 . 8 percent per year o f  these reserves . 
Thi s  i s  not l ike ly to pose a s ignif icant threat to depletion o f  
current reserves . 

C .  Commitment of Water Resources 

To the extent that coal or over lying materials are s aturated , 
aqui fers wil l  be permanently disrupted by mining . In addition , 
any necessary coal process ing requires commitments o f  volumes 
o f  water which may be s i gni f icant in the loca l coal production 
area . Removal o f  this water has impac ts which are noted under 
"Productivity Losses " be low .  

VI I I -l 
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TABLE VI I I - l  

EASTERN BITUMINOUS DEEP MINEABLE COAL RESERVES 
Range of Sul fur Content by Weight 

(mi l l ion short tons ) 

State 0 - 0 . 6 % % 0 -.1 %  % 

Al abama 1 2 3 2 . 3  5 8 9  2 . 7  

I l l inois 1 7 1  3 . 2  1 , 0 3 5 4 . 9  

Indiana 1 4 4  2 . 7  4 4 4  2 . 1  

Kentucky 9 6 3  1 8 . 3  5 , 0 4 3  2 3 . 8  

Maryland 2 5  0 . 5  1 0 6  0 . 5  

Michigan 0 0 . 0  5 0 . 0  

Ohio 9 0 . 2  1 1 6  0 . 6  

Pennsylvania 1 2 4  2 . 4  9 8 1  4 . 6  

Tennes see 2 1  0 . 4  1 4 0  0 . 7  

Virginia 5 3 2  1 0 . 1  1 , 6 7 6  7 . 9  

Wes t  Virginia 3 , 1 5 2  5 9 . 9  11 , 0 8 7  5 2 . 2  

Tota l 5 , 2 6 4  1 0 0 . 0  2 1 , 2 2 2  1 0 0 . 0  
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D .  P roductivity Los ses  

Where mine s are located in  previous ly undeve loped agricultural  
areas , certain resources can be  assumed to  be lost a fter develop
ment . In undeve loped areas , habitats for various species of  
wild l i fe may be permanently de stroyed , i f  not through mining itse l f , 
through the pres ence o f  neces s ary leve ls of human activity . 

Increased water po l lutant dis charges to high ly produc tive areas 
s uch as bays , e s tuaries , and we tlands , may have long- term or 
cumulative e f fects on regional aquatic product ivity . 

��ere land use was principally for crop land or gra z ing , these 
uses would be foregone at leas t for the per iod of  operation o f  the 
mine . Water losses a l so might affect the produc tivity of the land . 
Even a fter rec l amation , l and produc tivity may be reduced by as much 
as 5 0  percent . 

In addition to the direct impact of  mine development , the 
mining method employed and the amount of coal mined are factors 
caus ing s ubs idence . 

All  o f  the s e  impacts are s i te-spec ific in nature . Chapters V 
and VI of  thi s E I S  have pro j ected these impacts for the Coa l Loan 
Guarantee Program and quanti fied them where feas ib l e . 

E .  Other Commitments of  Re sources 

Othe r irretr ievab le re source commitments inc lude any specimens 
of  archeo log ical or pa l eon tological  va lue and a l terations to the 
natur al s tate o f  a region which reduce aesthetic va lue . The fatal 
acc idents ( s ee Tab l E  V I I - 3 )  wh ich ma y occur in mining also  are 
impacts of  note . Further , the manpowe r ,  machinery , and fue ls 
needed to ex tract and tran sport the coa l mus t  be cons idered as 
i r retrievat l y  committed . 
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CHAPTER IX 

RELAT IONSHIP OF S HO RT -TERM USES OF THE ENVI RONMENT AND 

MAINTENANCE AND ENHANCEMENT OF LONG-TERM P RODUCT IVITY 

The produc tion of low- su l fur coal unde rground by smal l coal 

producers and increased combu st ion of low- sulfur coal invo lve s 

an exp a'ns ion of c urrent leve ls of low-sulfur coal mi ning , as we l l  

as a n  incre ase in emi s s ions of ni troge n oxide s .  The se uses  o f  

t h e  envi ronme nt a r e  balanced b y  decreased ut i l i z at ion of land r e 

qui red f o r  scrubbe r s ludge d i sposal . The maximum coal produc tion 

e st imated to be st imu lated by this program is 4 0  mi l l ion tons of 

low- sul fur coal annua l ly .  By incre a s i ng produc t ion of low- sulfur 

coa l , l and uti l i z at ion for sc rubbe r s ludge d i sposal wi l l  be r e 

duced , the c o s t  o f  achieving envi ronmental comp l i ance with the 

C lean Air Act for coal-fi red uti l i t i e s  may be reduced , and the 

comp e t i t ive posit ion of sma l l  coal producers wi l l  be ma intained or 

imp roved . 

T h i s  increased produc tivity in the energy sector may cau s e  some 

dec l i ne in product ivi ty in other sectors , primar i ly as a re sult of 

expanded coal mi ning . Depend ing upon the land use before mining , 

produc ti on from land forme r ly used for agriculture and graz ing would 

be d imini shed . In  addition , wildlife hab i tat could be e l iminated 

or limited . 





CHAPT E R  X 

ALTE RNAT IVES C ONS I DERE D BY DOE 

A .  I n t r od u c t ion 

Th i s  chapter d i s c u s s e s  a l t e r n at i ve p r og r ams c o n s i d e r ed by the 

Fede r a l Gove r nme n t  t o  ach i e v e  the g o a l s o f  i n c r e a s e d  u nd e r g r o u n d  l ow 

s u l f u r  c o a l  p r od u ct i on by s mal l c o a l  p r od u ce r s .  

Any d i s c u s s i o n  o f  a l t e r nat i v e s t o  t h e  p r op o s e d  ac t i on mu s t  c on s i d e r  

t h e  o b j e c t i ve s  o f  t h e  a c t ion , t h e  e x t e n t  t o  wh i c h  e a c h  a l te r n at i ve 

ac h ie v e s  the s e  o b j e c t i ve s , and t h e  c o s t  t o  t h e  g ove r nme n t  and t h e  

p u bl i c  o f  ach i e v ing t h e s e  o b j e c t i ve s . 

T h e  o b j e c t i v e s o f  t h e  C o al L o an G u a r antee P r og r am a r e  t h r e e f o l d : 

• i n c r e a s ing t h e  c o a l  p r od u c t ion c apac i ty o f  s ma l l  c o a l  p r od u ce r s ;  

• e n c ou r ag i ng p r od u c t i o n  o f  l o w  s u l f u r  c o a l ; and 

• e nc o u r ag i ng s u ch c o a l  p r od u c t i o n  by u nd e r g r o u nd m i n i ng me tho d s . 

G i ve n t h e  h ig h l y  d i r e c te d  f o c u s  o f  t h e  C o a l  Loan G u a r antee P r o g r am ,  

t he r e  a r e  r e l a t i ve l y  f e w  a l te r n at i ve s  ava i l ab l e  f o r  c o n s i d e r a t ion . 

The s e  a l t e r n a t i v e s  i n c l u d e  p r o v i d i ng f i n an c i a l  i n ce n t i v e s o th e r than 

l o an g u a r an t e e s , such a s  d i r e c t  c a s h  s u b s i d i e s  or  i nc o me tax r ed u c t i o n s , 

t o  sma l l  co a l  p r o d u c e r s  o r  to c o a l  p u r c h a s e r s ,  a s  we l l  a s  t o  i nc r e a s e  

demand f o r  l ow s u l f u r  c o a l . 

The f o l l o w i ng a l t e r n at i ve p r og r ams and p o l i c i e s  a r e  d i s c u s s ed 

in th i s  c h apte r : 

• N o  A c t i o n  

• C a s h  S u b s i d i e s  

X- I 
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- d i r e c t  c a s h  s u b s i d i e s  t o  s m a l l c o a l  p r o d u c e r s  W : I O  ;) [ O ci l I C e l o w 

s u l f u r  c o a l  u n d e r g r o u nd � 

- d i r e c t  c a s h  s u bs i d i e s  t o  c o a l  c o n s u m e r s w h o  p u r c h a s e  l o w 

s u l f u r  c o a l  � r o d u c e d  u n d e r g r o u n d  b y  s m a l l c o a l  9 r o d u c e r s �  

• I nc o me T a x I n c e n t i ve s  

- i n c o me t a x i n c e n t i ve s  t o  s m a l l c o a l  ? r o d u c e r s  w h o  p r od u c e  

l o w s u l f u r  c o a l  u n d e r g r o u n d � 

- i n c o me t a x  i n c e n t i ve s  t o  c o a l  c o n s u m e r s  w h o  p u r c h a s e  l o w 

s u l f u r  c o a l  p r o d u c e d  u nd e r g r o u n d  b y  s m a l l  c o a l  9 r o d u c e r s �  

• I n c r e a s e d  E n f o r c e me n t  o f  S u l f u r  8 m i s s i o n  S t a nd a r d s  

e x p a nd e d  a d m i n i s t r a t i v e e n f o r c e me n t  o f  s u l f u r  e m i s s i o n  r e g u 

l a t i o n s  f o r  e x i s t i ng c o a l - f i r e d u t i l i t y  g e n e r a t i n g  s t a t i o n s � 

- n o n c o mp l i a n c e  p e n a l t i e s  i mp o s e d  o n  e x i s t i n g  c o a l - f i r e d u t i l i t y  

g e n e r a t i n g  s t a t i o n s  w h i c h  a r e  n o t  i n  c o mp l i a n c e  w i t h  s u l f u r  

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

O f  t h e s e  a l t e r n a t i ve s , f o u r  a r e  c o n c e r n e d  w i t h  p r o v i d i n g  f i n a n c i a l  

i n c e n t i ve s  o t h e r  t h a n  l o a n  g u a r a n t e e s  t o  c o a l  p r o d u c e r s  o r  c o n s ume r s :  

d i r e c t  c a s h  s u b s i d i e s  t o  s m a l l c o a l  p r od u c e r s  o r  c o n s u m e r s ,  a n d i n c o m e  

t a x  i n c e n t i ve s  t o  s m a l l c o a l  p r o d u c e r s  o r  c o n s u m e r s .  T w o  a l t e r n a t i ve s  

i n v o l ve d i r e c t  F e d e r a l G o v e r n me n t  r e g u l a t o r y  a c t i o n s  d e s i g n e d  t o  I n 

c r e a s e  d e m a n d  f o r , a n d t h e r e f o r e  p r o d u c t i o n  o f , l o w  s u l f u r  c o a l . B y  i n 

c r e a s i ng t o t a l  d e m a nd f o r  l ow s u l f u r  c o a l , t h e s e  l a t t e r  t w o  a l t e r n a t i v e s  

w o u l d  h a v e  s o m e  i mp a c t  o n  i n c r e a s i n g  t h e  a m o u n t  o f  l o w  s u l f u r  c o a l  w h i c h  

i s  p r od u c e d  b y  u nd e r g r o u nd m i n i ng m e t h o d s  a n d  b y  s m a l l c o a l  p r od u c e r s .  

I t  s h o u l d  b e  n o t e d  t h a t  s u c h  p r e - c o m b u s t i o n  c o a l  c l e a n i n g  

t e c h no l o g i e s  a s  S o l ve n t R e f i n ed C o a l  h a ve n o t  b e e n  c o n s i d e r e d 

a s  r e a s o n a b l e a l t e r n a t i ve s  t o  t h e  C o a l L o a n  G u a r a n t e e  P r o g r a m .  S u c h  

a p p r o a c h e s  a r e  n o t  c o n s i d e r ed f o r  s e ve r a l r e a s o n s . F i r s t , t h e  C o a l  
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L 0 3 n  G u a r a n t e e  P r o g r a m  i s  n o t  a t e c h n o l o g y  o r i e n t e d  p r og r a m ,  b u t 

r a t h e r  a p r og r a lD d e s i 0 n e d  t o  i n c r e a s e  p r o d u c t i o n  o f  l o w s u l f u r  

c o a l  b y  s m a l l c o a l  � r o d u c e r s  u s i n g e x i s t i n g  u n d e r g r o 1 l n d  m i n i n g  

t e c h n o l o g y .
' 

S e c o n d , t h e  p r i n c i p a l  m a r k e t s  f o r  c o a l  p r o d u c e d  u n d e r  

the Coal Loan Guarantee Program are b e l ieved t o  b e  exis ting o r  new 

coal - f i red fac il it i e s  already under c on s truc t ion , as di scus sed at 

length in Ch apte rs I I , IV , V and VI i the markets for the S RC I I  

t e c h n o l o g y , f o r  e x a mp l e , a r e b e l i e v e d  t o  b e  o i l - bu r n i ng 

f ac i l i t i e s ; t h e s e  d if f e r e n t  m a r k e t s  w o u l d  m a k e  a n  S RC 

I I  a p p r o a c h  n o n - c o m p a r ab l e  t o  t h e  C o a l L o a n  G u a r a n t e e P r og r a m .  

T h i r d , S RC t e c h n o l o g i e s  a r e  h i g h l y  c a p i t a l  i n t e n s i ve , a n d  g e ne r a l l y  

n o t  w i t h i n  t h e f i n a n c i a l  r e ac h  o f  t h e s m a l l c o a l  p r o d u c e r s ;  f o r  

e x a m p l e , o n e  S RC I I  p r o p o s e d  p r o j e c t  i s  e s t i ma t e d  t o  r e q u i r e  

c a p i t a l  i n v e s t me n t  o f  $ 1 . 2 5 b i l l i o n . 

T h e  f o l l o w i n g  s e c t i o n s  w i l l  d i s c u s s  a l t e r n a t i v e s t o  t h e  C o a l Lo a n  

G u a r a n t e e  P r o g r a m i n  t e r m s  o f  t h e i r  p o t e n t i a l  c o n t r i b u t i o n s t ow a r d  

i n c r e a s i n g  p r o d u c t i o n  o f  l o w s u l f u r  c o a l  u nd e r g r o u n d  b y  s ma l l  c o a l  

p r o d u c e r s .  I n  e v a l u a t i n g  wh e t h e r  t h e s e  a l t e r n a t i v e s  c o u l d  s u b s t i t u t e 

f o r  t h e  p r o p o s e d  l o a n g u a r a n t e e  p r o g r a m ,  t h e  f o l l o w i ng f a c t o r s  s h o u l d  

b e  c o n s i d e r e d : 

1 .  Whe t h e r  t h e  a l t e r n at i ve a c t i o n  w i l l  r e s u l t i n  a s u bs t an t i a l  

a m o u n t  o f  l o w  s u l f u r c o a l  p r o d u c e d  u nd e r g r o u n d by s ma l l c o a l  p r o d u c e r s 

i n  1 9 8 5 ; 

2 .  Whe t h e r  t h e  c o s t s  o f  t h e  a l t e r n a t i ve a c t i o n  t o  t h e  g o ve r n me n t 

a n d  t o  t h e p u b l i c  a r e  c o m me n s u r a t e  w i t h  t h e p r o j e c t e d  i mp a c t o f  i n c r e a s 

i n g  l o w  s u l f u r  c o a l  p r od u c t i o n  u nd e r g r o u nd by s m a l l c o a l  p r o d u ce r s ;  and 

3 .  W h e t h e r t h e  e n v i r o n me n t a l  i mp a c t s  o f  t h e  a l t e r n a t i v e  ac t i o n  a r e  

s i g n i f i c an t l y  d i f f e r e n t  f r o m t h o s e r e s u l t i n g  f r o m t h e  p r opo s e d  l o an 

g u a r a n t e e p r og r am , ad j u s t e d  f o r  d i f f e r i n g  i mpac t s  o f  p r o g r a m a l t e r n a 

t ive s on increasing low s ul fur coal product ion unde rground by sma l l  

coa l producers . 
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T a b l e  X- I d i sp lay s t h e  e s t imated impac t o f  al ternative actions 

o n  u nd e r g r o u n d l o w  s u l f u r  c o a l  p r o d u c t i o n  by s m a l l c o a l  p r o d u c e r s ,  

to g e t h e r  w i t h t h e  e s t i ma t ed c o s t  t o  t h e � o ve r n me o t  a nd t h e p u b l i c  o f  

t h e s e  ac t i o n s . 

T h e  p r e l i m i � a r y e s t i ma t e s  o f  t h e p r i ma r y  e n v i r o n me n t a l  i mp a c t s  a r e  

p r e s e n t e d  i n  Table X-2 for mining , preparat ion and combus t i on ac tivi

t i e s  a s s o c i a t ed w i t h  t h e  a l t e r n a t i ve a c t i o n . I t  i s  d i f f i c u l t  t o  p r o j e c t , 

i n  q u a n t i t a t i v e t e r m s , t n e  e x pe c t e d  e n v i r o n me n t a l  i mpac t s  a t  t � i s  o o i n t  

bec a u s e  t he e f f e c t s  o f  e a c h  a l t e r n a t i ve o n  i n c r e a s i ng l o w s u l f u r  c o a l  

� r o d u c t i o n  a n d  o n  t h e  p a r t i c i p a t i on of sma l l  underground coal p ro 

d u c e r s  i n  t h e s e  c o a l  p r od u c t i o n  i n c r e a s e s  c a n n o t  b e  p r ed i c t ed f o r  1 9 8 5  

w i t h  c e r t a i n t y . T h e  e s t i m a t e s  i n  t h e  t a b l e  h a v e  be e n  d e r i ve d  c o n s i s 

t e n t l y  w i t h  t h e  me t h o d o l og y  d e s c r i bed a n d  e m p l o yed i n  C h a p t e r V for 

c o a l  m i n i ng , p r e p a r a t i o n  a n d  c o m b u s t i o n  u n i t s , a n d  a r e p r e s e n t e d  t o  

i nd i c a t e  a r an g e  o f  e n v i r o n me n t a l  i mp a c t s  w h i c h  m i g h t  b e  e x pe c t e d  

f r o m i mp l e me n t a t i o n  o f  t h e  a l t e r n a t i ve s . T h e s e  e s t i m a t e s  s h o u l d  n o t  

b e  t a k e n  a s  f i r m  p r o j e c t i o n s  o f  e n v i r o n me n t a l  i mp a c t s  a n d  a r e  s u b j e c t  

t o  c h ang e a s  a l t e r n a t i v e ac t i o n  p a r ame t e r s  e v o l v e . 

An a l y s i s  o f  t h e  Table X- I e s timat e s  indicates that sma l l  under

g r o u n d  c o a l  p r o d u ce r s c a n b e  a n t i c i pa t e d  t o  p r od u c e  a pp r o x i m a t e l y  

3 1  m i l l i o n  t o n s  p e r  y e a r  i n  1 9 8 5  o f  l ow s u l f u r  u t i l i t y  s t e a m  c o a l  i n  

t h e  N o  Ac t i o n  a l te r n a t i ve , b a s e d  o n  t h e  a s s ump t i o n  t h a t  s m a l l c o a l  

p r o d u ce r s  m a i n t a i n  i n  1 9 8 5  t h e i r  1 9 7 6  s h a r e  o f  N o r t h e r n  a n d  C e n t r a l 

A p p a l ac h i a n c o a l  p r o d u c t i o n . F o r t h e  D i r e c t  C a s h  S u bs i d y  and I nc ome 

Tax I nc e n t i ve s  a l t e r n a t i ve s , s m a l l u nd e r g r o u nd c o a l  p r o d u c e r s  c a n be 

an t i c i p a t e d  t o  i n c r e a s e  u n d e r g r o u n d  l o w s u l f u r  u t i l i t y s t e a rn c o a l  

p r od u c t i o n  b y  1 7  m i l l i o n  t o n s , o r  b y  a p p r o x i ma t e l y  5 5 % , o ve r  t h e  N o  

A c t i o n  s c e n a r i o , b a s e d  o n  t h e  a s s ump t i o n s t h a t  t h e  c a s h  s u b s i d y  o r  

i n c ome t a x  i n ce n t i ve i s  d e s i g n e d  t o  o f f s e t  t h e  f u l l  amo u n t  o f  t h e 

me a n  l o w s u l f u r  c o a l  p r i c e  p r e m i u m  p r o j e c t e d  f o r  1 9 8 5  a n d  t h a t $ 7 5 0  

m i l l i o n  i s  a l l o c at e d  t o  f i n a n c e  o n e  o f  t h e s e i n ce n t i ve s  t h r o u g h  1 9 8 5 . 

F o r t h e s e  a l t e r n a t i ve s , t h e  s h a r e o f  u nd e r g r o u n d  l o w s u l f u r  u t i l i t y 
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TA B L E  X- I 
INCP..E�'lS!·1TAL P P.ODUCT ION AND COST Z S T HiATES FOR P ROGRAI-1 ALTERNATIVES 

Al t e r n a t i ve 

C o a l L o an G u a r a n t e e  
P r og r a m 

N o  Ac t i o n  

D i r e c t  C a s h  S u bs i dy 

to smal l c o a l  p r od u ce r 

t o  c o a l  pu r c h as e r  

I n c o m e  Tax I nc e n t i v e s 

to s mal l c o al p r od u c e r  

t o  c o a l  pu r c h a s e r  

I nc r e a s e d  E n f o r c e me n t  

s u l f u r  e m i s s i o n  l im i t s  

N o n c o mp l i an c e  P e n a l t i e s  

S m a l l  U nd e r g r o u n d  
C o a l  P r od u c e r  L ow 
S u l f ur u t i l i t y  S t e a m  
C o a l  Pr od uc t i o n  

4 0  Mr.t/tpy 

o HH/ typ 

1 7  MM /tpy 

1 7  M'1/tpy 

1 7  MM /tpy 

1 7  M'1/tpy 

8 MM/tpy 

8 M!1 /tpy 

l\nn u a l  T o t a l  
Co s t  to t h e  
Go ve r nme n t  1 / 

$ 3 0 MM / L o a n  
D e f a u l t s  

T o t a l  
I nc r e me n t a l  
A n n u a l  C o s t  
To Ut i l i t i e s  

$ 0 

( $  5 1I1'1 / L o  an 
D e f a u l t s/y r ) 

$ 0 

$ 7 5 0  MM 
( $ 1 2 5 M'1 /y r ) 

$ 7 5 0 M�1 
( $ 1 2 5  MM /y r ) 

$ 7 5 0  MM 
( $ 1 2 5 W1 /y r ) 

$ 7 5 0  � M  
( $ 1 2 5  MM/y r 

$ 0 

$ 0 

$ 0 

$ 0 

$ 1 2 5  M '.1>1 

$ 1 2 5 M "i  

NA 

$ 0  - 3 5 9 \t �  

l/ Doe s n o t  i n c l ude p r og r am adm i n i s t r a t i ve c o s t s  
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P RI M A RY E NV I RONMENTA L I M PACTS 
( To n s/ Y e a r ) 

P ropo s e d  D i r e c t  C a s h  I nc ome T a x  I n c r e a s e d  
P rog ram No Ac t i o n  S u b s i d i e s  I n c e n t i v e s  E n f o r c e :n e n t  ----' --

A i r  

P ar t i c u l a t e s  
C o m b u s t i o n  4 6 , 9 0 6  3 6 , 5 7 6  2 0 , 0 5 7  2 0 , 0 5 7  9 , 4 3 9  

NOx 
C o mb u s t i o n  3 5 6 , 4 6 2  2 7 7 , 6 0 0  1 5 2 , 2 5 0  1 5 2 , 2 5 0  7 1 , 6 4 7 -

1 , 0 8 3 , 4 7 8  8 4 4 , 6 0 0  4 6 3 , 1 6 9  4 6 3 , 1 6 9  2 1 7 , 9 6 2  x 
I 

S O x  
C o m b u s t i o n  5 6 2 , 8 7 5  4 3 9 , 0 6 9  2 4 0 , 7 7 9  

0\ 
2 4 0 , 7 7 9  1 1 3 , 3 0 8  

W a t e r 

A c i d i ty 
M i n i n g  0 - 9 8 6 0  0 - 7 7 0 8  0 - 4 2 2 7  0 - 4 2 2 7  0 - 1 9 8 9  
P r e p a r a t i o n  0 - 9 7 7 1  0 - 7 6 2 3  0 - 4 1 6 9  0 - 4 1 6 9  0 - 1 9 6 2  

S u s p e n d e d  S o l i d s  
M i n i ng 6 5  5 0  2 7  2 7  1 3  
P r e p a r a t i o n  3 1 6  2 4 7  1 3 5  1 3 5  6 4  
C o m b u s t i o n  1 4 3 , 4 7 4  1 1 1 , 8 9 1  6 1 , 3 5 9  6 1 , 3 5 9  2 8 , 8 7 5  

L a n d  

S o l i d  W a s t e  
M. i n i n g  4 4 1 , 7 2 8  3 4 5 , 4 2 7  1 8 9 , 4 2 7  1 8 9 , 4 2 7  8 8 , 1 4 2 
P r e p a r a t i o n  3 , 9 9 5 , 3 0 9  3 , 0 6 5 , 3 1 7  1 , 6 8 0 , 9 8 0  1 , 6 8 0 , 9 8 0  7 9 1 , 0 5 0  
C o m b u s t i o n  3 , 9 4 5 , 3 8 6  3 , 0 7 6 , 6 0 3  1 , 6 8 7 , 1 6 9  1 , 6 8 7 , 1 6 9  7 9 3 , 9 6 2  

S u b s i d e n c e  ( ac r e s ) 
M i n i ng 1 0 , 0 4 1  7 , 4 4 0  4 , 0 8 0  4 , 0 8 0  1 , 9 2 0  
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s t e a m 8 0 a l  p r od u c t i o n a c h i e ve d  b y  s in a l l c o al ? r o d u c e r s  i � c r e a s e s  

o ve r t h e  I� O Ac t i o n  s c e n a r i o  be c a u s e  t h e  s u b s i d y , o r  t a �  i n c e n t i v e , 

i s  r e s t r i c t e d  t o  c o a l  p r od u c t i o n  b y  s m a l l c o a l  p r od u c e r s .  F i n a l l y , 

f o r  t h e  I n c r e a s e d  E n f o r c e me n t  o f  S u l f u r  E m i s s i o n  S t a nd a r d s  s c e n a r i o , 

l o w  s u l f u r  u t i l i t y  s t e a m c o a l  p r od u c t i o n  b y  s ma l l u nd e r g r o u nd c o a l  

? r o d u c e r s i nc r e a s e s b y  e i g h t  m i l l i o n  t o n s , o r  2 6 % , o v e r t h e  � o  Ac t i o n  

s c e n a r i o , b a s e d  o n  t h e  a s s u m p t i o n t h a t  s m a l l u n d e r g r o u nd c o a l  � r o d u 

c e r s  ac h i e v e  t h e i r  1 9 7 6  pe r c e n t a g e  s h a r e o f  t h i s  o r o q r a m a l t e r n a t i v e 

c o a l  p r od u c t i o n  i n c r e me n t . F o r  t h e s e  l a t t e r  a l t e r n a t i ve s , t h e i n c r e a s e  

i n  e l i g i b l e  c o a l  p r o d u c t i o n  i s  l e s s  t h a n  e a r l i e r  a l t e r n a t i ve s  be c a u s e  

t h e  s ma l l  u nd e r g r o u nd c o a l p r od u c e r  c a p t u r e s  o n l y  2 3 . 4  oe r c e n t  ( t h e  

1 9 7 6  s h a r e ) o f  t h e  i nc r e a s e d  l o w  s u l f u r  u t i l i t y  s t e a m  c o a l  p r o d u c t i o n  

o f  4 9 . 6  m i l l i o n  t o n s . 

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

d u c t i o n  e s t i m a t e d f o r  e ac h  o f  t h e s e  a l te r n a t i v e s i s  s i g n i f i c a n t l y  

1 2 s s  t h a n  t h e  4 0  m i l l i o n  t o n s  p r o j e c t e d  f o r  t h e  C o a l  L o a n  Gu a r a n t e e  

P r og r a m i n  1 9 8 5 , a n d  t h a t  t h e  c o s t s  t o  t h e  g o v e r nme n t  o f  t h e  D i r e c t  

C a s h  S u bs i d y  a n d  I nc ome T a x  I nc e n t i ve s  a l t e r n a t i ve s  a r e  s i g n i f i c a n t l y  

n i g h e r t h a n  t h e  e s t i m a t e d  $ 3 0  m i l l i o n  i �  l o a n  d e f a u l t s  p r o j e c t ed 

f o r  t h e  $ 7 5 0  m i l l i o n  C o a l  L o a n  G u a r a n t e e  P r og r a m .  L o w e r i n g  t h e  

a m o u n t  o f  t h e  c a s h s u b s i d y  o r  i n c o m e  t a x  i n c e n t i v e  pe r t o n  wou l d  

h a ve t h e  e f f e c t  o f  i n c r e a s i ng c o a l  p r od u c t i o n  m o r e  t h a n t h e  e s t i m a t e d  

17 m i l l i o n  t o n s  f o r  t h e  s a me $ 7 5 0  m i l l i o n  i n  t o t a l  p r o g r am r e s o u r c e s  

o r  ac h i e v i n g  t h e  s a m e  l e ve l s  o f  c o a l  p r o d u c t i o n  a t  l e s s  t h a n  t h e  

p r o j e c te d  $ 7 5 0  m i l l i o n .  H o w e ve r , d e s p i t e s u c h  p o s s i b l e  ad j u s t me n t s , 

d i r e c t  c as h  s u b s i d i e s  a n d  i n c o m e  t a x  i n c e n t i ve s  a r e i n t r i n s i c a l l y  

mo r e  e x p e n s i v e  t h a n  l o a n  g u a r an te e s  w i t h  r e l a t i v e l y  l ow r a t e s  o f  

l o a n  d e f a u l t ,  b e c a u s e  l o a n  g u a r a n te e s  r eq u i r e  g o v e r n me n t  e x p e n d i t u r e s  

o n l y  i n  t h e  e ve n t  o f  d e f au l t , w h e r e a s  d i r e c t  c a s h  s u bs i d i e s  r e q u i r e  

g o ve r n me n t  e x pe n d i t u r e s  f o r  e a c h  u n i t  o f  c o a l  p r o d uc t i o n  s t i mu l a t e d  

a n d  d i r e c t  i n c o m e  t a x  i n c e n t i v e s  r eq u i r e  l o s s e s  i n  t a x  r e v e n u e s  t o  

t h e  g o ve r n me n t  f o r  e ac h  u n i t  o f  c o a l  p r o d uc t i o n  s t i mu l a t e d . 
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F o r  t h e  I nc r e a s ed E n f o r c ement a l t e r n at i ve s ,  t h e r e  i s  l i t t l e  

p r o b ab i l i t y  o f  i n c r e a s i n g  t h e  smal l u nd e r g r o u n d  c o a l  p r o d u c e r s h a r e  

o f  i n c r e me n t a l l o w  s u l f u r  u t i l i t y s t e am c o al p r od u c t i o n  a b o ve 1 9 7 6  

pe r ce n t ag e s h a r e l e ve l s , b e c a u s e  t h e  a l t e r nat i ve s  a r e  d e s i g ned t o  f o c u s  

o n  i n c r e a s ing e n v i r o nmental c ompl i an c e  o f  e x i s t ing c o a l  f i r ed u t i l i t y  

g e n e r a t i n g  s t a t i o n s , no t t o  i n c r e a s e  c o a l  p r o d u c t i o n  b y  smal l und e r 

g r o u nd c o al p r od u ce r s .  I n  f ac t , t h e  s mal l u nde r g r o u nd c o a l  p r od u c e r  

s h a r e m a y  we l l  f u r th e r  c o n t i n u e  i t s  h i s to r i c  d e c l i n e  b y  1 9 8 5  i n  the 

abs e nc e  o f  g o v e r nme nt f i n anc i a l i n c e n t i ve s  . .  

An a l y s i s  o f  t h e  i n f o r mat i o n  p r e s e n t e d  i n  Table X- 2 indic ate s 

t h a t  c e r t a i n  e n v i r onme n t a l p r o b l ems c a n b e  a n t i c i pa t ed u nd e r  e a c h  

a l t e r n a t i ve . Th e e n v i r onme n t a l  impac t s  a s s o c i a t e d  w i t h e a c h  a l t e r n a 

t i ve a r e  i n  a l l  c a s e s  l ow e r  o n  an a g g r e g a te b a s i s  t h an t h e  i mp a c t s  

e s t i ma t e d  f o r  t h e  C o a l  L o an G u a r a n t e e  P r og r am b e c a u s e  l owe r v o l ume s 

o f  l o w  s u l f u r  u t i l i t y s t e a m  c o a l  p r od u ced b y  smal l u nd e r g r ou nd c o a l  

� p r o d u ce r s a r e s t i mu l a t e d  b y  t h e  p r og r am a l t e r n at i ve s . On a p e r ton 

� .  o f  e l i g i b l e c o al p r od u c t i o n  s t i mu l ated b a s i s , howeve r , t h e  e n v i r o n

me nt a l  impac t s  a r e id e n t i c a l f o r  a l l a l te r n a t i v e s  c on s i d e r e d . 

S i n c e  t h e  p r og r am a l t e r nat i ve s  c o n s i d e r ed d o  n o t  a f f e c t  t h e  

e n v i r onme n t a l  i mp ac t s  f r o m e a c h  t o n  o f  c o a l  m i ne d , p r e p a r e d  and 

c o n s ume d , the e n v i r onme nt al i mp a c t s  a r e  a f f e c ted o n l y  b y  c h a n g e s  i n  

t h e  e s t i ma t e d  c o a l  tonnag e s t i mu l a t e d  b y  e a c h  p r og r am a l t e r nat i ve .  

The r e f o r e , t h o s e  a l t e r n a t i ve s  wh i c h  r e s u l t  i n  t h e  l e a s t  u nd e r g r o u nd 

p r od u c t i o n  o f  l o w s u l f u r  u t i l i t y s t e am c o a l  by smal l c o a l  p r od u c e r s  

h a ve t h e  l e a s t  a g g r e g a t e  e n v i r o nme n t a l i mp ac t . 

E a c h  o f  the a l t e r n a t i ve s  i nvol ve l i t t l e  a i r  p ol l u t i o n  f r om m i n ing 

and p r e p a r a t i o n  u nd e r  c o n t r o l l e d c o nd i t i o n s , bu t invo l v e  p a r t i c u l a t e , 

s u l f u r  d i o x i d e  and n i t r og e n  o x i d e  a i r  p o l l u t a n t s  f r om c o a l c om bu s t i o n , 

wh i c h  m a y  b e  s i g n i f i c a n t . T h e  i n c r e a s e d  e n f o r c e me n t  a l t e r nat i ve s  

i n vo l ve l e a s t  i n c r e me n t a l  agg r e g a t e  a i r  p o l l u t i o n  b e c a u s e  t h e s e  

al te r n a t i ve s  r e s u l t i n  t h e  l e a s t  i nc r e me n t a l  c o a l  p r o d uc t i o n . 
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E a c h  o f  t h e  a l t e r n a t ive s i n v o l ve s r i s k  o f  s i g n i f i c ant wate r 

po l l u t i o n  fr o m  m i n i ng and p r e p a r a t i o n  a c t i v i t i e s , i n  t h e  fo r m  o f  a c i d 

ity ( i f  uncontrolled) , and suspended so l ids and dissolved sol ids . 
Water pol lut ion sources associated with coal combustion activities 
inc lude coa l  pile  runo f f , ash handl ing water , and leachate from ash 
di sposa l . The increased enforcement alternatives invo lve the least 
water po l l ution because the se a l ternatives result in the least incre
mental coal product ion by sma l l  underground coal produce rs . 

E a c h  o f  t h e  a l t e r n a t i ve s  i n vo l v� add i t i o n a l  s o l i d w as t e  and l and 

u s e  wh i c h  may be s i g n i f i c a n t  i n  m i n ing , p r e p a r a t i o n , a n d  combu s t i o n  

ac t i v i t i e s . The i n c r e a s e d  e n f o r c e me n t a l t e r n a t i v e s  i n v o l ve l e a s t  

agg r e g a t e  i n c r e me n t a l  s o l i d  w a s t e  g e n e r a t i o n  and l an d  u s a g e , b e c a u s e  

the s e  a l te r n a t i ve s  r e s u l t i n  t h e  l e a s t  i n c r e me nt a l  c o a l  p r od u c t i o n . 

C o nc e r n i n g  the s e  e n v i r onme n t a l  impac t s , i t  s ho u l d  b e  no t e d  t h a t  

p r i ma r y  i mp a c t s  h ave b e e n  c a l c u l ated , w i t ho u t  e x p l i c i t  c a l c u l at i o n  

o f  s e c o n d a r y e n v i r onme n t a l  impac t s  r e l a t i n g  t o  impac t s  o f  a l t e r n a t i ve 

c o a l  o r  o th e r  f ue l  u s ag e  wh i c h  i n  s o me c a s e s  w o u ld b e  d i sp l aced by 

c o a l  p r od u c e d  u nd e r  e a c h  p r og r a m a l te r n at i v e . Fo r e x amp l e , wh i l e  w a t e r  

po l l u t i o n  i mp a c t s  wh i c h  may b e  s i g n i f i c a n t  a r e  a t t r i b u t a b l e  t o  t h e  

u s e  o f  c o a l  s t i mu l at e d  by p r og r a m a l te r n a t i ve s , t h e s e  impac t s  may b e  

s u bs t ant i a l l y  l e s s  t h an t h e  i mp a c t s  o f  h i g h e r  s u l f u r  c o a l  wh i c h  m a y  

h a v e  be e n  u s e d  i n  t h e  a b s e n c e  o f  t h e  pr og r am a l t e r n at i v e : fo r e x amp l e , 

u s e  o f  h ig he r  s u l f u r  c o a l  wou l d  typ i c a l l y  g e n e r ate s u bs t ant i al l y  mo r e  

a c i d i c  c o a l  p i l e  r u no f f  t h a n  wo u l d  u s e  o f  t h e  s am e  q u a n t i t y  o f  l ow 

s u l f u r  c o a l  s t i mu l ated u nd e r  t h e  p r og r a m a l t e r n a t i ve . S u c h  s e co nd a r y  

impa c t s h a v e  b e e n  om i t t e d  f r o m t h e  a n a l y s i s  be c a u s e  u n c e r t a i n t y  a b o u t  

c h a r a c te r i s t i c s  o f  d i sp l aced c o a l  s up p l i e s  p r e c l ud e s  r e l i a b l e  g e ne r a l i 

z a t i on s , a s  wou l d  b e  r eq u i r e d  i n  a p r o g r ammat i c  e nv i r onme n t a l  a n a l y s i s .  

Ana l y s i s  o f  s u c h  s e c o n d a r y i mp a c t s  m u s t  b e  d e f e r r ed t o  f u t u r e  s i t e 

s pe c i f i c  e n v i r on me n t a l  a n � l y s e s .  

The f o l l o w ing s e c t i o n  d e s c r i b e s  i mp a c t s  o f  e a c h  o f  t he i nd i v i d u a l  

a l te r n a t i ve s . 
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C .  Ge ne r a l D i s c u s s i o n  o f  Al te r n a t i ve s  

1 .  N o  Ac t i o n  

Th i s  a l t e r n a t i ve a s s ume s n o  a c t i o n s  t o  i nc r e a s e  l ow s u l f u r  

u t i l i t y  s te a m  c o a l  p r oduc t i o n  u nd e r g r o u n d  b y  sma l l c o a l  p r o d u c e r s .  

The impac t s  a r e  a s s e s s e d  t r e a t i ng t h e  c o a l  p r o d u c t i o n  a nd c o n s ump t i o n  

p r o j e c t i o n s  o f  t h e  Nat i o n a l  E ne r g y  Ac t a s  a b a s e  c a s e . 

a .  Ba c k g r o u nd 

U nd e r  a No Ac t i on a l t e r n a t i ve , DOE h a s  p r o j e c t ed t o t a l  1 9 8 5  low 

s u l f u r  c o a l  p r od u c t i o n  in N o r the r n  and C e n t r a l  App al ac h i a  o f  3 1 1  

m i l l i o n  t o n s  pe r y e a r  ( t py ) , i n c l u d ing 8 9  m i l l i o n  t o n s  f r om s u r f a c e  

m i n e s  and 2 2 2  m i l l i o n  t o n s  f r o m u nd e r g r o u n d  m i ne s , a s  d i sp l ay e d  i n  

T a b l e  X- 3 .  O f  t h i s  l ow s u l fur c o a l  p roduct ion , 1 3 3  mi l l ion tpy i s  

e s t i ma t e d  t o  b e  u t i l i t y  s t e a m  c o a l  p r od u c t i o n , w i t h t h e  r e ma i nd e r com

p r i s ing p r od u c t i o n  o f  c o a l  f o r  e x p o r t ,  m e t a l l u r g i c a l , and i nd u s t r i a l 

s t e a m  c o a l  u s e , a s  d i s � l ay e d  i n  T a b l e  X- 4 .  

DOE h a s  pr o j e c t ed a s i g n i f i c a nt p r i c e  p r e m i um f o r  l o w  s u l f u r  c o a l  

ove r t h e  p r i c e  o f  h i g h  s u l f u r  c o a l . Th i s  p r o j e c t e d  ma r g i n a l  p r i c e  

p r e m i u m  r a nge s f r o m  $ 6 . 7 4 i n  N e w  E ng l and t o  $ 8 . 1 8 i n  t h e  M idwe s t , a s  

i nd i c a t e d  i n  T ab l e  X- 5 .  

b .  Econom i c  I mpac t 

The s ma l l  u nd e r g r o u nd c o a l  p r od u c e r  pe r c e n t age s h a r e  o f  l ow s u l f u r  

ut i l i t y  s t e a m  c o a l  p r o d u c t i o n  i n  1 9 8 5  h a s  bee n e s t i m a t e d  b y  e x t r ap o l a t i n g 

the 1 9 7 6  pe r c e nt ag e  s h a r e  f o r  t h i s  g r o u p  o f  t o t a l  u nd e r g r o u nd c o a l  p r o 

d u c t i o n  i n  No r t h e r n  and C e n t r a l  App a l ac h i a .  H i s t o r i c a l l y , t h e  sm a l l 

u nd e r g r o u nd c o a l  p r o d u ce r s h a r e  o f  c o a l  p r od u c t i o n  n a t i o n a l l y  h a s  b e e n  

d e c l i n i ng s i n c e  1 9 4 9 , a s  i nd i c a t ed i n  T ab l e  X- 6 .  To a s s ume that sma l l  

u nd e r g r ou n d  c o a l  p r o d u c e r s  ma i n t a i n  the i r  1 9 7 6  pe r c e n tag e s h a r e o f  

e x panded 1 9 8 5  unde r g r o u nd Appa l ac h i a n c o a l  p r od u c t i o n  i n  t h e  a b s e nc e  



'I'ADLE X- 3 

PROJECTED 1 9 8 5  LOW- SULFUR COAL PRODUCT ION 
NORTHERN AND CENTRAL APPALACH IA 

U1M TONS ) 

Low- Sul fur Coal P remium Coal Tota l 

Surface Mines 

Nor thern Appalachia 0 . 3  4 . 7  5 . 0  
Central Appalach i a  1 8 . 0  6 6 . 1  8 4 . 1  

1 8 . 3  7 0 . 8  8 9 . 1  subto ta l  

Underground �ines 

Northern Appa lach ia 0 . 4  4 5 . 8  4 6 . 2  
Central Appa lach i a  1 6 . 7  1 5 9 . 5  1 7 6 . 2  

sub to ta l  1 7 . 1  2 0 5 . 3  2 2 2 . 4  

Grand To tal 3 5 . 4  2 7 6 . 1  3 1 1 . 5 

Percent o f  
Grand 'Iota l 

1 . 6  
2 7 . 0  
2 8 . 6  

1 4 . 8  
5 6 . 6  
7 1 . 4  

1 0 0 . 0  

SOU RC E : Federal Energy Adm in i s tration , P IES I n i t i a t ive s Scenar io 
Run # A1 5 8 5 6 9 C , Apr i l  1 5 , 19 7 7  

:x: 
I I--' 

I--' 

• 
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TABLE X- 4 

METHODOLOGY FOR CALCULATING 
EASTERN UT ILITY STEAM COAL P RODUCTION 

No rthern Ap-· 
palachi a 

Surface 
Unde rground 

Centra l  Appa
l ach ia 

Surface 
Underground 

TOTAL 

ASSUMPTIONS : 

Util ity 
Low Sul fur 
Ste am Coal 

• 3 

. 4  

1 8 . 0  

1 6 . 7  

3 5 . 4  

Ut i l ity Premium 
Steam Coal 

. 8  

1 . 1 

4 9 . 4  

4 6 . 0  

9 7 . 3  

Total 
Ut i l ity Steam 

Coa l  

1 . 1 

1 . 5  

6 7 . 4  

6 2 . 7  

1 3 2 . 7 

1 .  7 0 %  o f  low s u l fur co al production is util ity ste am coal . 
2 .  1 0 0 %  o f  export coal ( 9 0  MT ) is from Appal achia , and 7 0 %  o f  

thi s i s  premium coa l  ( 6 3  MT ) .  
3 .  7 0 %  o f  eastern met coal demand ( 9 6 . 9  MT ) i s  premium coal ( 6 7 . 8  MT ) . 
4 .  Of the remain ing Appalachian premium coal product ion , the spl it 

between indus trial and util ity use is propo rtional to the ir 
nat ional coa l  use : 

U . S .  util ity coa l  demand = 
ut i l ity & indu stry coal demand 

7 7 9  
7 7 9+ 3 8 2 . 9  

7 7 9  
= 1 1 6 2 = 6 7 %  

Therefore , total Appalach ian premium coal u sed for uti l ity steam 
coal demand i s : 

2 7 6 . 0 ( total Appal achian premium coal production ) 
- 6 3 . 0 ( e xports ) 
- 6 7 . 8 (met coa l )  

1 4 5 . 2  ( indu s tr ial  and util ity premium coa l ) 
- 4 7 . 9 ( industrial demand ) 

9 7 . 3 (util ity s hipments ) 
5 .  Premium ut i l ity s te am coal product ion i s  divided among reg ions 

and mine type s in  the s ame proportions a s  low sul fur coal . 
6 .  All low s u l fur coal i s  util i ty coal . 



TABLE X- 5 

P IES UTILITY REG ION PRICE TABLE 

New South 
England NY/NJ Mid-Atlantic Atlantic 

Low-Sulfur Coal $ 3 3 . 9 9 $ 31 . 9 8 $ 30 . 0 8 $ 3 3 . 5 3 

High- Sul fur Coal 2 7 . 2 5 2 4 . 9 8 2 2 . 6 0 2 6 . 7 4 

Dif ference 6 . 7 4 7 . 0 0 7 . 4 8 6 . 7 9 

Mean Dif ference 7 . 2 4 

Note : Al l prices are marginal delivered to uti lity reg ion 

Source : Federal Energy Administration , P IE S  Initiatives Scenar io , 
Run #A15 8 5 6 9C , Apr i l  1 5 , 1 9 7 7  

Midwest 

$ 30 . 3 0 :><: I 
I-' w 

2 2 . 12 

8 . 18 



> 1 Mi l lion tpy 

TABLE X- 6 

COAL PRODUCTION BY VARIOUS TONNAGE GROUPS 
(HM TONS ) 

1 9 4 9  1 9 6 0  1 9 7 0  1 9 7 4  
2 2 1  2 6 9  4 3 1  4 2 7  

1 0 0 , 0 0 0  to 9 9 9 , 9 9 9  tpy 1 3 9 9 2 1 2 8  1 4 3  

..::::... 1 0 0 , 0 0 0  tpy 7 8  5 4  3 7  3 3  

Total 4 3 8  4 1 5  5 9 6  6 0 3  

1 9 7 5  
4 7 0  

1 4 0  

3 8  

6 4 8  

Source : U . S .  Coa l Productio n  by Company , 1 9 7 6 , Keys tone Coal 
Indu s try Manua l , 1 9 7 7  

1 9 7 6  
4 7 6  

:><: 
I 

1 4 0  I-' 
"'" 

4 9  

6 6 5  
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o f  a n y  g o ve r n me n t a l  f i n a n c i a l  i n c e n t i v e s  t o  t h i s  g r o u p , m a y  we l l  o v e r 

s t a t e  t h e i r  s h a r e o f  1 9 8 5  c o a l  p r od u c t i o n , ? a r t i c u l a r l y  be c a u s e  o f  t h e 

d i f f i c u l t i e s t h i s  g r o u p  h a s  e x pe r i e n c e d  i n  a t t r ac t i n g d e b t  c a p i t a l 

f i n a n c i ng . N e ve r t he l e s s , i n  a n  e f f o r t t o  e s t i ma t e  t h e  " w o r s t c a s e " 

e n v i r o n me n t a l  i m pac t o f  l o w  s u l f u r  u t i l i t y  s t e a m  c o a l  p r o d u c t i o n  by 

s ma l l  u n d e r g r o u nd c o a l  p r od u c e r s ,  t h e s e  p r od u c e r s  h a ve b e e n  a s s ume d 

t o  m a i n t a i n  t h e i r  1 9 7 6  pe r c e n t ag e s h a r e o f  c o a l  p r o d u c t i o n  i n  1 9 8 5 . 

T ao l e  X- 7 di splays the 1 9 7 6  percentage share o f  App alachian coal 
p r o d u c t i o n  ac h i e ve d  b y  l a r g e  a n d  s m a l l u nd e r g r o u n d  c o a l  p r o d u c e r s .  

T ab l e  X- 8 indicates that sma l l  unde rground coal producers in Northern 
a n d  C e n t r a l  App a l ac h i a  a r e  e s t i ma t e d  t o  p r o d u c e  3 1  m i l l i o n  t o n s  o f  

l o w  3 u l f u r  u t i l i t y s t e a m  c o a l  i n  1 9 8 5  u n d e r  a N o  A c t i o n  a l t e r n a t i ve . 

N o  i nc r e me n t a l  c o s t s  a r e e s t i ma t e d  t o  b e  i n c u r r e d by t h e  

g o v e r nme n t  o r  b y  t h e  p u b l i c  u n d e r  t h i s  a l t e r n a t i ve . 

c .  E n v i r o n me n t al I mpac t s  

( 1 )  A i r  I m p a c t s  

N O  s i g n i f i c an t  a i r  p o l l u t a n t  e m i s s i o n s  a r e  a n t i c i p a t e d  f r o m 

c o a l  m i n i n g  a n d  p r e p a r a t i o n  a c t i v i t i e s , b u t  p o te n t i al l y s i g n i f i c a n t  

a i r  p o l l u t a n t  e m i s s i o n s  a r e  a n t i c i p a t e d  f i o m  c o a l  c o m b u s t i o n  a c t i v i t i e s . 

A i r  e m i s s i o n s  w h i c h  m a y  b e  s i g n i f i c a n t i n c l u d e  p a r t i c u l a t e s ( 3 6 , 5 7 6  

t p y ) , s u l f u r  d i o x i d e  ( 4 3 9 , 0 6 9  t p y ) a n d  n i t r og e n  o x i d e s  ( 2 7 7 , 6 0 0  t o  

8 4 4 , 6 0 0  tpy ) ( see Tab le X- 9 ) . 

( 2 ) W at e r I mp a c t s  

W at e r p o l l u t a n t s  g e n e r a t e d  u n d e r  t h i s a l t e r n a t i ve i n c l ud e  

ne t a c i d i ty ( 0  t o  7 , 7 0 8
1 /  tpy f rom min ing and 0 t o  7 , 6 2 3  from coal 

1/ These higher numbers would occur on ly unde r  worst ca s e , uncontro l le d  
condit ions . 



TABLE X- 7 

1 9 7 6  UNDERGROUND COAL PRODUCT ION BY VARIOUS TONNAGE CLASSES 
NORTHERN AND CENTRAL APPALACHIA 

( 0 0 0  TONS ) 

Small Coal Producers Large Coal Producers 
>1 MMTPY 9 9 9 , 9 9 9- 10 0 , 0 0 0  �1 0 0 , 0 0 0  Total 

Tonnage 1 5 8 , 6 0 4  4 0 , 8 6 1  7 , 6 8 3  

Market Share ( % )  7 6 . 6  1 9 . 7  3 . 7  

S ource : U . S .  Coal Production by Company 1 9 7 6 , Keys tone Coal 
Industry Manual , 1 9 7 7  

4 8 , 5 4 4  

2 3 . 4  

X 
I 

I-' 
'" 



Total Coal 
Production 

Low- Sul fur 
Coal 

Low- Sul fur 
Utility 
steam Coal 

TABLE X- 8 

1 9 8 5  UNDERGROUND COAL PRODUCTION 
NORTHERN AND CENTRAL APPALACHIA 

1 MMTPY + 
MMTPY i 

3 2 0  7 6 . 6 

2 3 8 7 6 . 6  

1 0 2  7 6 . 6  

9 9 9 , 9 9 9 - 10 0 , 0 0 0  
MMTPY i 

8 2 1 9 . 7  

6 1  19 . 7  

2 6 1 9 . 7  

< 1 0 0 , 0 0 0  
MMTPY % 

1 5  3 . 7  

1 2 3 . 7  

5 3 . 7  

subtotal 
L. l  MMTPY 

MMTPY % 

9 7  2 3 . 4  

7 3 2 3 . 4  

3 1  2 3 . 4  

Sources : Federal Energy Administration , P I E S  Initiatives Scenario , 
Run # A1 5 8 5 6 9C ,  April 1 5 , 1 9 7 7 , and Table IX- 7 

X 
I I-' -..,J 



X-18 

TA BL E X- 9 

AI R POLLUTANT I MPACTS O F  NO A C T I ON S C ENARIO 
TONS/YEAR 

P a r t i c u l a te s  NOx 

Unde r g r o u n d  M i n i ng l/ 0 0 

C o a l  P r e p a r a t i o n  l/ 0 0 

Co a l  Comb u s t i o n  l/ 3 6 , 5 7 6  2 7 7 , 6 0 0 -
8 4 4 , 6 0 0  

l/ A s s u m e s c o n t r o l l e d  c o n d i t i o n s  

S o u r c e : S e e  T ab l e s  V- 3 a n d  V-l 2 . 

SOx 

0 

0 

4 3 9 , 0 6 9  
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p r e p a r a t i o n ) ,  and s u spended s o l i d s  ( 5 0 t p y  f r om m i n ing , 2 0 , 4 1 1  t p y  

f r o m p r e p a r a t i o n  and 1 1 1 , 8 9 1  t p y  f r o m c o a l  combu s t i o n ) .  Fede r a l and 

s t a t e  r e g u l ato r y  a c t i v i t i e s  c o nc e r n i ng w a t e r po i n t  s o u r c e d i s c h a r g e s  

s h o u l d  m i n i m i z e the s e  po l l u t a n t s , b u t  s u c h i mpac t s  m a y  b e  s ig n i f i c a n t  

a t  p a r t i c u l a r c o a l  m i n i ng a n d  p r e p a r at i o n  s i te s . F r om c o a l c ombu s t i o n  

ac t i v i t i e s , wate r po l l u t a n t  so u r c e s inc l u d e  c o a l  p i l e  r u n o f f ,  a s h  

h a n d l i ng w a t e r , a n d  l e a c h a t e  f r om a s h  d i s po s al . S e e  T a b l e  x- I O .  

( 3 ) S o l i d  Wa s t e  and L a nd U s e  I mpac t s  

S o l id w a s te and l and u s e  i mpac t s  o f  c o a l m i n i ng and p r e p a r at i o n  

a c t i v i t i e s unde r t h i s  a l t e r n a t i v e r e s u l t p r inc i p a l l y  f r o m d i s po s a l 

r eq u i r e me n t s  f o r  spo i l  and r e f u s e  f r om m i n ing and p r ep a r a t i o n , f o r  

s l ud g e  g e ne r at e d  b y  wa t e r t r e a tmen t ,  a n d  f o r  s u b s i d e n c e  ( 7 , 4 4 0  a c r e s/ 

y e a r ) c a u s e d  b y  u nd e r g r o u nd m i n i ng . An e s t i mated 1 , 8 5 7  t p y  o f  s o l i d  

w a s t e  r e s u l t f r o m  m i n i ng and 3 , 0 6 5 , 3 1 7 t p y  f r om c o a l  p r e p a r a t i o n . 

F o r  c o a l  c o mb u s t i o n  a c t i v i t i e s , s o l i d  w a s t e  ( 3 , 0 7 6 , 6 0 3  tpy ) and l a nd 

u s e  i mpac t s  r e s u l t p r i n c ipal l y  f r o m d i spo s a l  r eq u i r e me n t s  f o r a s h  

r e ma i n i n g  a f te r  c o mb u s t i o n . S e e  T a b l e  X- I I .  

2 .  D i r e c t  C a s h  S u b s i d i e s  

a .  Bac k g r ou nd 

One s e t  o f  p r og r am a l te r n a t i ve s  t o  t h e  C o a l  Loan G u a r a n t e e  P r og r am i s  

th e s u b s t i t u t i o n  o f  d i r e c t c a s h  s u b s id i e s f o r  l o a n g u a r a n t e e s . Th i s  f i n an

c i a l  i n c e n t i ve a l te r n a t i ve c o u ld be d i r e c ted e i t h e r  towar d s m a l l  u n d e r 

g r ou n d  c o a l  p r od u c e r s  d i r e c t l y  o r  towa r d c o a l  c o n s ume r s pu r c h a s i n g  c o a l . 

B y  r e s t r i c t i ng t h e  f i nanc i al i n c e n t i ve to c o a l p r od u c e r s  w h o  

p r od u c e  l o w s u l f u r  u t i l i t y  s t e a m  c o a l  f r om u nd e r g r o u n d  m i ne s , o r  to 

coal c o n s ume r s  who p u r c h a s e  low s u l f u r  u t i l i t y  s t e a m  c o a l p r od u ced by 

smal l u nd e r g r ou n d  c o a l  p r od u c e r s ,  th e s e  p r og r am a l t e r nat i ve s  wo u l d  

d i r e c t l y  and e x c l u s i ve l y  e n a b l e  smal l u nd e r g r o u nd c o a l  p r od u ce r s  t o  
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TA B L E  X- 1 0  

dAT E R  POLLUTANT I MP ACTS O F  N O  AC T I ON ALTE RNAT I V E !/ 
( Tons/year ) 

Ac i d i !,y S u s pe nded So l i d s  .. 
Und e r 9 r o u n d  M i n i ng 0 - 7 7 0 8  �/ 5 0  

C o a l  P r e pa r at i o n  0 - 7 6 2 3 �/ 2 0 , 4 1 1  

C o a l  C o mbu s t i o n  N A  1 1 1 , 8 9 1  

!/ W e i g h t e d  ave r ag e  f o r  N o r t h  and C e n t r a l  Appa l ac h i a  a t  
� . 7  pe r c e n t s u l f u r  

�/ H i g h e r  v a l u e s  a r e  f o r  t h e  u n c o n t r o l l e d  c a se . Impac t s  w i l l  
o e  ne g l i g i b l e  f o r  t h e  c o n t r o l l e d  c a s e . 

S o u r c e : S e e  Tab l e s  V- 5 and V- 2 0 .  
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TA BLE X- I I  

SOL I D  WAS T E  AND LAND I MPACTS O F  T H E  N O  A C T I O N  ALTERNAT I V E  

u nd e r g r o u n d  f- H n i n g 

C o a l  P r e p a r a t i o n  

C o a l  C o m b u s t i o n  

S o l  i d  ,.va s t a  

_ ( t o n � __ 
1 , 8 5 7  

3 , 0 6 5 , 3 1 7  

3 , 0 7 6 , 6 0 3  

S u bs i d e n c e  
( ac r e s ) 

7 4 4 0  

0 

0 

S o u r c e : S e e  T ab l e s  V- 6 ,  V- 7 , V-2 I  a n d  V-2 2 .  
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pa r t i c i p a t e  i n  t h e  i n c r e me n t a l  p r o d u c t i o n  o f  e l i g i b l e  c o a l  s t i mu l a t e d  

b y  t h e  p r o g r a m a l te r n a t i ve s . 

T o  q u a n t i f y t h e  e c o n o m i c  a nd e n v i r o n m e n t a l  i mp a c t s  o f  s u c h  a l te r n 

a t i ve s , t h e  a n a l y s i s  be g i n s  w i t h  t h e  a s s u m p t i o n  t h a t  $ 7 5 0  m i l l i o n  i n  

s u bs i d y  f u nd s a r e  a v a i l a b l e  f r o m 1 9 7 9  t h r o u g h  1 9 8 5 , f o r  a n  a ve r a g e  o f  

$ 1 2 5  m i l l i o n  pe r y e a r . T h e  $ 7 5 0  m i l l i o n  a s s u m e d  f o r  t h i s  a l t e r n a t i ve 

c o r r e sp o nd s t o  the $ 7 5 0  m i l l i o n g u a r a n t e e  c e i l i n g a u t h o r i z e d  f o r t h e  

C o a l  L o a n  G u a r a n t e e  P r og r a m a n d  w a s  c h o s e n  t o  9 r o v i d e s o me c o mo a r a b i l i t y . 

O t h e r a s s ump t i o n s r e q u i r e d f o r  q u a n t i f y i n g  t h e  i mp a c t s  o f  t h i s  

a n a l y s i s  c o nc e r n e d  t h e  s t r u c t u r e  a n d  a mo u n t  o f  t h e  s u bs i d y . S u c h  

s u b s i d i e s  c o u l d  b e  s t r u c t u r e d  t o  p r o v i d e  f i n a n c i a l  i n c e n t i v e s  d i r e c t l y 

l i n k e d  t o  d e ve l o pme n t  o f  add i t i o n a l  u n d e r g r o u nd m i n e l ow s u l f u r  c o a l 

p r o d u c t i o n  c a p a c i t y  o r  t o  p r o v i d e  f i n a n c i a l  i n c e n t i ve s  l i n k e d  t o  

ac t u a l  u n d e r g r o u nd l o w s u l f u r  c o a l  p r od u c t i o n . L a r ge l y  f o r  t h e  s a k e  

o f  c o mp u t a t i o n a l  c o n ve n i e n c e , t h e  a n a l y s i s  w a s  q u a n t i f i e d  by l i n k i ng 

t h e  i n c e n t i ve t o  p r od u c t i o n  r a t h e r  t h an c a pac i t y  d e ve l op me n t , s i n c e  

e c o no m i c  a n d  e n v i r o n me n t a l  i mp a c t s  a r e m e a s u r a b l e  mo r e  d i r e c t l y  i n  

r e f e r e n c e  t o  a c t u a l  p r od u c t i o n . A l s o , f i n a n c i a l  i n c e n t i v e s  l i n k ed 

t o  c ap a c i t y  d e v e l o p me n t  w o u l d  r e q u i r e  s o m e  c o n t r o l  s y s t e m s  e n s u r i ng 

t h a t  p r od u c t i o n  c ap a c i t y  d e ve l op e d  w a s  a c t u a l l y  e mp l o y e d  i n  p r o d u c t i o n . 

C o n c e r n i n g  t h e  a mo u n t  o f  s u b s i d y  a s s um e d  i n  t h e  a n a l y s i s , u s e  

o f  t h e  p r o j e c t e d  1 9 8 5  l o w  s u l f u r  c o a l p r i c e  p r e m i um o v e r h i g h  s u l f u r  

c o a l  p r i c e s appe a r e d  t o  p r o v i d e  a r e l a t i v e l y  f i r m  b a s i s  f o r a n a l y s i s .  

T h e  a s s u mp t i o n  c h o s e n  w a s  t o  e q u a t e  t h e  a m o u n t  o f  t h e  s u bs i dy w i t h  

t h e  f u l l a mo u n t  o f  t h e  me a n  e a s t e r n  U . S .  l o w s u l f u r  c o a l  p r i c e  p r e m i u m . 

A l t e r n a t i ve a s s ump t i o n s  w h i c h  m i g h t  h a ve b e e n  c h o s e n  i n c l ud e  s e t t i ng 

t h e  s u b s i d y  a t  s o m e  f r ac t i o n  o f  t h e  me a n  p r i c e  o r e m i u m  ( e . g .  o n e -h a l f )  

o r  a t  s o me m u l t i p l e o f  t h e  p r i c e  p r e m i um ( e . g .  t w i c e  t h e  p r e m i um ) . 

H a d  t h e  s u b s i d y  be e n  a s s um e d  a t  o ne -h a l f t h e  amo u n t  o f  t h e  o r i c e  

p r e m i u m , pe r h a p s  t w i c e  t h e  e s t i ma t e d  1 7  m i l l i o n  t o n s  o f  l o w s u l f u r 
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u t i l i t y  s t e a m  c o a l  � r o d u c t i o n  by sm a l l u n d e r g r o u n d  c o a l  p r o d u c e r s 

c o u l d  h a ve b e e n  a s s ume d s t i mu l a t e d  by t h e  p r o g r am .  H ad t h e  s u bs i d y  

bee n a s s u me d  a t  tw i c e  t h e  amo u n t  o f  t h e  me a n  p r i c e  p r e m i um , p e r h a p s  

o n e -h a l f  t h e  e s t i m a t e d  1 7  m i l l i o n  t o n s  o f  l o w s u l f u r  u t i l i t y  s t e a m 

c o a l p r od uc t i o n  by sm a l l u nd e r g r o u n d  c o a l  p r o d u c t i o n  c o u l d  h a v e  be e n  

a s s u m e d  s t i mu l at e d  u n d e r  t h e  p r og r am a l t e r n a t i ve . 

b .  E c o n o m i c  I mpac t 

A s  d i s p l ay e d  i n  T a b l e  X- 1 2 , 1 7  m i l l i on ton s o f  l ow sul fur 

u t i l i t y  s t e a m  c o a l  � r o d u c t i o n  are e s tima ted to be s t imu l a ted under 

t h i s  p r og r am a l t e r n a t i ve , w h e t h e r the s u b s i dy i s  p r o v i d e d  to t h e 

s m a l l u n d e r g r o u n d  c o a l  p r od u c e r d i r e c t l y  o r  whe t h e r t h e  s u b s i d y  i s  

p r o v i d e d  t o  t h e  c o a l  c o n s ume r p u r c h a s i ng l o w s u l f u r  u t i l i t y  s t e a m 

c o a l f r o m  sma l l u nd e r g r o u n d  c o a l  c o n s ume r s .  

A s  d e s c r i be d  a b o ve , v a r y i n g  a s s um � t i o n s  c o nc e r n i ng t h e  a mo u n t  

o f  s u b s i d y  f u n d s a v a i l a b l e  u nd e r  t h e  ? r og r a m a l t e r n a t i v e o r  t h e  a m o u n t  

o f  s u bs i d y  pe r t o n  o f  e l i g i b l e  c o a l  p r o d u c e d  w i l l  d i r e c t l y  i n c r e a s e  

o r  d e c r e a s e  t h e  amo u n t  o f  c o a l  e s t i ma t e d  t o  b e  ? r o d u c e d  u n d e r t h e  

p r o g r am a l te r n a t i ve a n d  t h e r e f o r e  t h e  e n v i r o n me n t a l  i mp a c t s  o f  t h e  

c o a l  wh i c h  wo u l d  b e  m i n e d , p r e � a r e d  a n d  c o m b u s t e d  u nd e r t h i s  � r og r am 

a l t e r n a t i ve . 

H o w e ve r , r e g a r d l e s s  o f  w h a t  l e ve l  o f  f u n d s  a r e  a s s um e d  a v a i l ab l e  

u nd e r t h i s  p r og r a m a l t e r n a t i v e  o r  o f  wh a t  l e v e l o f  s u b s i d y  pe r t o n  

i s  c ho s e n ,  t h e  a n a l y s i s  i s  s u f f i c i e n t  t o  i n d i c a t e t h a t  s u c h  a d i r e c t  

s u b s i d y  p r og r a m a l t e r n a t i v e  i s  s u b s t a n t i a l l y  mo r e  e x p e n s i v e  t o  t h e  

g o ve r n me n t  t h an i s  a l o an g u a r an t e e  � r og r a m  w i t h  g u a r a n t e e  a u t ho r i ty 

c o mp a r a b l e t o  t h e  t o t a l  p r og r a � s u b s i d y  f u nd s . u nd e r s u c h  a s u b s i d y  

p r og r a m ,  t h e r e  w o u l d  b e  a d i r e c t , n o n - r e imbu r s i b l e  c a s h  e x pe nd i t u r e  

b y  t h e  g o ve r nme n t  f o r e ac h  t o n  o f  e l i g i b l e  c o a l  ? r o d u c e d  u nd e r t h e  

p r o g r a m a l t e r n a t i ve . U n d e r  a l o an g u a r an t e e  p r og r a m ,  t h e  g o ve r n me n t  
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TA B L E X:"" 1 2  

LOW S U L F U R  UT I L I TY S T EAM C OAL P RODUCT I O N  
I MPACT O F  D I RE C T  C A S H  S U BS I D I E S 

$ 7 5 0 , 0 0 0 , 0 0 0  � 6 y e a r s = $ 1 2 5 , 0 0 0 , 0 0 0  

$ 1 2 5 , 0 0 0 , 0 0 0  • $ 7 . 2 4 = 1 7  I-tM/tpy 

1 7  MM/tpy T 3 1  MM/tpy = 5 5 % inc r e a s e  o ve r  
N o  Ac t i o n  A l t e r n a t i v e  

S o u r c e : S e e  T ab l e s  X- 5 and X- S .  
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mak e s  n o  e xpend i t u r e  o f  f u n d s  u nd e r  a l o a n  g u a r ant e e  u n l e s s  a n d  u n t i l  

the r e  i s  a d e f a u l t  b y  t h e  b o r r ow e r  o n  t h e  g u a r an t e e d  l o a n . T h e s e  

d e f au l t s  a r e c u r r e nt l y  e s t ima t e d  t o  ave r ag e  app r o x imat e l y  4 pe r c e n t  

o f  t h e  t o t a l  l o an g u a r a n te e s  i s s u e d  u nde r t h e  p r og r am ,  o r  $ 3 0  m i l l i o n  

o f  th e t o t a l  $ 7 5 0  m i l l i o n  i s s u e d . 

c .  E nv i r onme n t al I mp ac t s  

T ab l e s  x- 1 3  through x- 1 5  displ ay envi ronmental impacts on a i r  

and wate r q u a l i t y , and o f  s o l i d  wa s t e  g e ne r a t i o n  and l an d  u s e  r e s u l t i n g  

f r om c o a l  m i n ing , p r e p a r a t i o n  a n d  c omb u s t i o n a c t i v i t i e s  u n d e r  t h i s  

D i r e c t  C a s h  S u b s i d y  p r og r a m al t e r n at i ve . Bec a u s e  t h e  i mpac t s  o f  t h e  

p r og r am a l t e r n a t i ve o n  s t i mu l a t ing p r od u c t i o n  a nd c o n s ump t io n  o f  

e l i g i b l e l o w s u l f u r  u t i l i t y  s t e a m  c o a l  a r e i de n t i c a l  i n  t h i s  a n a l y s i s , 

whe t h e r  t h e  s u bs i d y  b e  d i r e c te d  t o  t h e  s m a l l u n d e r g r o u nd c o a l  p r od u c e r  

o r  t o  t h e  c o a l  c o n s ume r w h o  p u r c h a s e s  e l i g i b l e  c o a l  f r om smal l u nd e r 

g r o u nd c o a l  p r od u c e r s ,  t h e  e n v i r onme n t a l i mpac t s  a r e  a l s o i d e n t i c a l . 

The r e f o r e ,  e n v i r onme n t a l  r e s i d u a l s fo r t h i s  p r og r a m a l t e r n at i v e a r e  

o n l y  p r e s e n t e d  o n c e , r a the r t h an r e pe a ted i n  d u p l i c a t e  t ab l e s . 

( 1 )  A i r  I mpac t s  

N o  s i g n i f i c an t  a i r  p o l l u t an t  e m i s s i o n s  a r e  a n t i c ipated f r om 

c o a l  m i n i n g and p r e pa r at i o n  ac t i v i t i e s u nd e r  t h e s e  a l t e r n a t i ve s , 

o u t  p o te n t i a l l y  s i g n i f i c an t  e m i s s i o n s  a r e  a n t i c ipated f r om c o a l  

c o m bu s t i o n  ac t i v i t i e s . A i r e m i s s i o n s  wh i c h  m a y  b e  s ig n i f i c a n t  

i n c l u d e  p a r t i c u l at e s  ( 2 0 , 0 5 7  t py ) , s u l f u r  d i o x i d e  ( 2 4 0 , 7 7 9  tpy ) 

and n i t r oge n d i o x i d e  ( 1 5 2 , 2 5 0  to 4 6 3 , 1 6 9  tpy ) . S e e  Tab l e  X-1 3 .  

( 2 ) Wate r I mp a c t s  

Wate r po l l u t a n t s  g e n e r a t e d  u nd e r  t h e s e  a l te r n at i ve s  i nc l ud e  

n e t ac i d i ty ( 0  t o  4 , 2 2 7
1 /  tpy from mining and 0 t o  4 , 1 6 9  from coal 

p r e pa r a t i o n ) a nd s u spe nded s o l i d s  ( 2 7 tpy f r om m i n i n g ,  1 1 , 1 6 2  fr om 

1 /  Higher va lues repre s ent wo r s t  c a s e , uncontrol led conditions . 



• 
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'rA BL E  X- 1 3  

A I R  PO L LUTANT I MP AC T S  O F  D I RE C T  C A S H  S U BS I DY A L T E RNAT I V E  
( Tons/year ) 

P a r t i c u l a t e s  

u nd e r g r o u n d  � i n i ng l/ 0 

C o a l  P r e p a r a t i o n  l/ 0 

C o a l  C o m bu s t i o n  2 0 , 0 5 7  

l/ A s s ume s c on t r o l l e d  c o nd i t i o n s  

S ou r c e : S e e  T a bl e s  V- 3 and V- 1 2 . 

NOx S O x  

0 0 

0 0 

1 5 2 , 2 5 0  2 4 0 , 7 7 9  
4 6 3 , 1 6 9  
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TA B L E  X- 1 4  

WAT E R  P O L LUTANT I MP ACTS O F  D I R E C T  C A S H  S U BS I DY A LT E RNAT I V E  
( T o n s/ye a r ) 

Ac i d i ty 

U nd e r g r o u n d  M i n i ng 0 - 4 2 2 7  

C o a l  P r e p a r a t i o n  0 - 4 1 6 9  

C o a l  Comb u s t i o n  N A  

S o u r c e : S e e  T a b l e s  V- 5 and V- 2 0 .  

S u s pe nd e d  S o l i d s  

2 7  

1 1 , 1 6 2  

6 1 , 3 5 9  



'rA B L E  X- 1 S  

SO L I D  WASTE AND LAND I MP ACTS O F  T a E  
D I RE C T  C A S H  S U BS I D Y ALTE RNAT I V E  

Unde r g r ou n d  M i n i ng 

C o a l  P r e par a t ion 

Co a l  C ombu s t i on 

S o l id w a s te 
( To n s ) 

1 , 0 1 9  

1 , 6 8 0 , 9 8 0  

1 , 6 8 7 , 1 6 9  

S u bs i d e n c e  
( Ac r e s ) 

4 , 0 8 0  

o 

o 

S o u r c e : S e e  T ab l e s  V- 6 ,  V- 7 ,  V- 2 1 ,  and V- 2 2 .  
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c o a l  p r e p a r at i o n  and 6 1 , 3 5 9  f r o m c o a l  combu s t i on ) .  Fede r a l  and 

s t ate r e g u l a t o r y  a c t i v i t i e s  c o n c e r n i ng w a t e r  po i n t s o u r c e d i s c h a r g e s  

s h o u l d  m i n i m i z e  the s e  po l l u t a n t s , b u t s u c h i mpac t s  m a y  b e  s i g n i f i c an t  

at p ar t i c u l a r c o al � i n i ng a n d  p r e pa r a t i o n  s i te s .  S e e  T a b l e  X- 1 4 .  

( 3 ) S o l i d  Wa s t e  and L and U s e I mpac t s  

S o l i d  w a s t e  a nd l and u s e  i mp a c t s  o f  c o a l  � i n ing and p r e p a r a t i o n  

ac t i v i t i e s  unde r th e s e  a l t e r nat i v e s  r e s u l t p r i n c i p a l l y  f r o m  d i s pos a l  

r eq u i r e me n t s  f o r  spo i l  and r e f u s e  f r om m i n i ng and p r e pa r a t i o n , f o r  

s l udg e g e ne r a t e d  b y  wate r t r e atme n t , a n d  f r o m s u b s id e n c e  ( 4 , 0 8 0  ac r e s /  

y e a r ) .  An e s t i mated 1 , 0 1 9  t py o f  s o l i d  w a s t e  r e s u l t  f r om m i n i ng 

a c t i v i t i e s  and 1 , 6 8 0 , 9 8 0  tpy f r o m  c o a l  p r e p a r a t i o n  a c t i v i t i e s .  

F o r  c o a l  c omb u s t i on a c t i v i t i e s , s o l i d  w a s t e  ( 1 , 6 8 7 , 1 6 9  tpy ) i mp a c t s  

r e s u l t p r i n c i p a l l y  f r o m  d i spo s a l  r eq u i r e me n t s  f o r  a s h  r em a i n i ng 

a f t e r  c o m b u s t i o n . S e e  T ab l e  X- 1 5 .  

3 .  I ncome Tax I n ce n t i ve s  

a .  Bac k g r o u nd 

Ano the r s e t  o f  p r og r am a l te r na t i ve s  t o  t h e  C o al Loan G u a r a n t e e  

P r og r a m i s  t h e  s u bs t i t u t i o n  o f  i nc o m e  t a x  i n ce n t i ve s  fo r l o a n  g u a r an

te e s . Th i s  f i n a n c i a l  i nc e n t i ve p r og r am a l te r n a t i ve c o u l d  b e  d i r e c t ed 

e i the r tow a r d smal l unde r g r o u n d c o a l  p r o d u c e r s d i r e c t l y  or tow a r d 

c o a l  c o n s u me r s  p u r c h a s i ng c o a l . 

By r e s t r i c t i n g  t h e  f i n a n c i a l  i n ce n t i ve t o  c o a l  p r od u ce r s  who 

p r o d uc e o r  pu r ch a s e  l o w  s u l f u r  u t i l i t y s t e a m  c o a l  f r o m unde r g r o und 

m i ne s ,  or  to c o al c o n s ume r s  who p u r c h a s e  l ow s u l f u r  u t i l i ty s t e a m  

c o a l  p r o d u ce d b y  smal l u nd e r g r o u n d  c o a l  p r od u c e r s , the s e  p r og r am 

a l t e r n a t i ve s  wo u l d  d i r e c t l y  and e x c l u s i ve l y  e n a b l e  s ma l l und e r g r o u nd 

c o a l  p r od u ce r s  t o  par t i c i p a t e  i n  t h e  i n c r e me n t a l  p r od u c t i o n  o f  
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e l i g i b l e  c o a l  s t i mu l ated b y  the s e  p r og r am a l t e r n a t i ve s . To r e f l e c t  

th i s  add i t ion a l  mar k e t  pene t r a t i o n , t h e  f u l l  amo u n t  o f  e l i g i b l e  c o a l  

p r o d u c t i o n  s t imu l ated u n d e r  t h i s  a l t e r n a t i ve h a s b e e n  added t o  t h e  

e s t i m a t e d  sma l l  u nd e r g r o u n d  c o a l  p r o d u c e r e l i g i b l e  c o a l  p r o d u c t i o n . 

To q u an t i f y t h e  e c o n o m i c  and e n v i r onme n t a l  i mp a c t s  o f  t h e s e 

a l te r n a t i ve s , t h e  a n a l y s i s  beg i n s  w i t h  t h e  a s s ump t i o n  t h a t  $ 7 5 0  

m i l l i o n  i n  t a x  i nc e n t i ve s  a r e  a v a i l ab l e  f r om 1 9 7 9  t h r o u g h  1 9 8 5 , f o r  

a n  ave r ag e  o f  $ 1 2 5  m i l l i o n  pe r y e a r . The $ 7 5 0  m i l l i o n  a s s umed 

for t h i s  a l te r n at i ve c o r r e s pond s to t h e  $ 7 5 0  m i l l i o n  g u a r an t e e  

c e i l i n g  a u t ho r i z e d  f o r  t h e  C o al L o an G u a r ap t e e  P r og r am and w a s  

c h o s e n  t o  p r o v ide s o me c ompa r ab i l i t y . 

O t h e r a s s u mp t i o n s r eq u i r e d  f o r  q u a n t i fy i n g  t h e  i mpac t s  o f  t h i s  

anal y s i s  c o n c e r n ed t h e  s t r u c t u r e  and amount o f  t h e  i n c o me t a x  

i n c e n t i ve . S u c h  i n c e n t i v e s c ou l d  b e  s t r u c t u r e d t o  p r o v i d e  f i n an c i a l 

i n c e n t i ve s  d i r e c t l y  l i n k e d t o  d e ve l opme nt o f  add i t i o n a l  u n de r g r o u nd 

� i n e l o w  s u l f u r  c o a l  p r o d u c t i o n  c apac i ty ( a s i n  t h e  c a s e  o f  an 

i n ve s t me n t  t a x  c r e d i t ) o r  to p r ov i d e  i n c o me t a x  i n c e n t i ve s  l i n k ed 

t o  ac t u a l  u nd e r g r o u n d  l o w  s u l f u r  c o a l  p r od u c t i o n  ( a s i n  t h e  c a s e  o f  

a d e p l e t i o n  a l l o w an c e ) .  L a r g e l y  f o r  t h e  s a k e  o f  c o mp u t a t i o n a l  

c onve n i e n c e , t h e  a n a l y s i s  w a s  q u ant i f i e d  b y  l i n k i n g  t h e  i n c e n t ive 

to p r o d u c t i o n , r a t h e r  t h an c a pac ity d e ve l opme n t , s i nce e c o n o m i c  and 

e nv i r o nme n t a l  i m p ac t s  a r e  me a s u r a b l e  mo r e  d i r e c t l y  in r e f e r e n c e  t o  

ac t u a l  p r o d u c t i o n . T o  s i mp l i f y  t h e  c o m p u t a t i o n s , t h e  i nc o m e  t a x  

i n c e n t i ve s  a r e  t r e a t e d  a s  t a x  c r ed i t s  p e r  t o n  o f  e l i g i b l e  c o a l  

? r o d u c t i o n , r a the r th a n  a s  t a x  d e d u c t i o n s :  a s  a g e n e r a l  r u l e  o f  

t h u mb f o r  c o r o o r at i o n s  a nd i nd i v i d u a l s  i n  t h e  5 0 %  t a x  b r ac k e t , 

$ 2  o f  t a x  d e d uc t i o n s  may b e  a s s umed t o  b e  eq u i v a l e n t  to $ 1  i n  t a x  

c r e d i t .  T h e  $ 7 5 0  m i l l i o n  i n  t a x c r ed i t s  a s s u me d  a v a i l ab l e  u n d e r  

t h i s  p r o g r am a l t e r n a t i v e w o u l d  t h e r e f o r e  b e  app r o x i mate l y  e q u i v a l � 11 t  

t o  $ 1 . 5  b i l l i o n  i n  t a x  d e d u c t i o n s . 
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Conce r n i ng t h e  amo unt o f  i nc ome t a x i n c e n t i ve a s s umed i n  t h e  

a n a l y s i s , u s e  o f  t h e  p r o j e c t e d 1 9 8 5  l ow s u l f u r  c o a l p r i c e  p r e m i um 

ove r h i g h  s u l f u r  c o a l p r i c e s  a p pe a r ed t o  p r o v i de a r e l a t i ve l y  f i r m  

b a s i s  f o r  a n a l y s i s ,  a s  w a s  t h e  c a s e  i n  t h e  D i r e c t  C a s h  S u b s idy 

al t e r n a t i ve s  d i s c u s s ed above . The a s s ump t i on c ho s e n  w a s  t o  e q u a t e  

t h e  amou n t  o f  t h e  i n come t a x  i n c e n t i v e w i t h  t h e  f u l l  amo u n t  o f  t h e  

m e a n  e a s t e r n  u . s .  l o w  s u l f u r  c o a l p r i c e  p r e m i um .  � l t e r nat i ve 

as s ump t i o n s  wh i c h  m i g h t  h a v e  bee n c h o s e n  i n c l u d e  s e t t i ng t h e  i n come 

t a x  i n c e n t i ve at s o me f r ac t i o n  of t he me an p r i c e  p r e m i um ( e . g . , 

one - h a l f ) o r  a t  some mu l t i p l e  o f  t h e  p r i c e  p r e m i u m  ( e . g . , tw i c e  t h e  

pr e m i um ) . H ad t h e  i nc ome t a x i n ce n t i ve b e e n  a s s umed a t  o ne -h a l f t h e  

a m o u n t  o f  t h e  p r i c e  p r e m i um , pe r h ap s tw i c e  t h e  e s t i m a t e d  1 7  m i l l i o n  

t o n s  o f  l o w  s u l f u r  u t i l i t y s t e a m c o a l  p r od u c t i o n  b y  smal l unde r g r o u n d  

c o a l  p r od u c e r s  cou l d  h a v e be e n  as s um e d  s t i mu l a t e d  b y  t h e  p r og r am .  

H ad the i n c ome t a x  i n c e n t i ve b e e n  a s s umed a t  t w ice t h e  amo u n t  o f  t h e  

me an p r i c e  p r e m i um , pe r h a ? s  o n e -h a l f t h e  e s t i m a t e d  1 7  m i l l i o n  t o n s  

of l o w  s u l f u r  u t i l i t y  s t e a m  c o a l  p r od u c t i o n  b y  smal l u nde r g r o u nd c o a l 

p r o d u c e r s c ou l d  h a v e  bee n a s s um e d  s t i mu l a t e d  unde r t h e  p r og r am 

al t e r n a t i ve . 

To i l l u s t r a t e t h e  i n c o me t a x i n c e n t i ve u s ed i n  t h e  an aly s i s  

a s  a n  i n ve s t me n t  t a x  c r e d i t , t he $ 7 . 2 4 v al u e  a s s u m e d  i n  t h e  

an a l y s i s  w o u l d  b e  e q u i va l e n t  t o  a s pe c i a l  p u r ?o s e  i n ve s t me n t  t a x 

c r e d i t  o f  app r o x i mate l y  2 5  pe r c e n t  o f  to t a l  e l i g i b l e  p r o j e c t  c ap i t a l 

c o s t s . Th i s  e s t imate i s  b a s e d  o n  t h e  a s s ump t i on t h a t  $ 3 0  

o f  e l i g i b l e  p r o j e c t  c ap i t a l c o s t s  a r e  i n c u r r e d fo r e a c h t o n  o f  

a n n u a l  c o a l  p r od uc t i o n  c apac i t y . Th i s  s pe c i a l  p u r po s e  i n ve s t me n t  

t a x  c r e d i t  c o mpar e s  w i t h a 1 0  pe r c e n t  i n ve s t me n t  t a x  c r e d i t  ava i l a b l e  

f o r  c e r t a i n  t ype s o f  c a p i t a l  i n ve s t me n t  and w i t h  3 0  and 2 0  pe r c e n t 

i n ve s t me n t  t a x  c r e d i t s  a u t ho r i z e d b y  H . R . 8 4 4 4  f o r  r e s i d e n t i a l sol a r  

and w i nd e ne r g y  e x pe nd i t u r e s . S im i l a r l y , i l l u s t r a t ing t h e  i n c o me 

t a x  i n c e n t i v e  as a spec i a l  pu r po s e  pe r c e n t a g e  dep l e t i o n  a l l O w a n c e , 

the i nc e n t i ve wou ld be e q u i va l e n t  t o  a p p r o x i m a t e l y  5 0  pe r c e n t 

o f  t h e  s a l e s p r i c e  o f  e l i g i b l e  c o a l  a f t e r  c e r t a i n  ad j u s t me n t s a t  
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$ 2 9 p e r  t o n . I f  t h e  i n c ome t a x i n c e n t ive t o o k  t h e  f o r m  o f  a 

de p l e t i o n  a l l owanc e , ad j u s tme n t s  wou l d  b e  r eq u i r e d t o  ad ap t c e r t a i n 

c o n s t r a i n t s  i mp o sed o n  e x i s t ing d e p l e t i on a l l ow ance c omp u t a t i o n  

p r o c e d u r e s  t o  t h e  n e e d s  o f  t h e  p r o g r am , s u c h  a s  t h e  r e l a t i o n s h i p  

be twee n t h e  amo u nt o f  d e p l e t i o n  a l l o w an c e  v s . n e t  p r e - t a x  i nc ome , 

and b e twee n t h e  amo u n t  o f  dep l e t i o n  al l ow a n c e  v s . to t a l  s a l e s r e ve n u e . 

I t  s h o u l d  b e  a c k nowledged i mmed i a t e l y  t h a t  an i n c o me t a x  

i n c e n t i v e  al t e r n at i v e p r og r am w i l l  n o t  d i r e c t l y  r e spond t o  an 

impo r t an t  c o n s t r a i n t  i n h i b i t ing l o w s u l f u r  c o a l  p r od u c t ion by 

s m a l l u nd e r g r ound c o a l  p r o d u c e r s ,  v i z . t h e  d i f f i c u l t y o f  

o b t a i n i ng e x t e r n a l  f i n anc i ng f o r  e x panded p r o d u c t ion c a p a c i ty . 

T o  t h e  e x t e n t  t h a t  t h e  t a x  i n c e n t i v e i s  l i n k e d  w i t h  c o a l 

p r o d u c t i o n , t h e  i nc e n t i ve w i l l  n o t  d i r e c t l y  i n c r e a s e  c a p i t a l  

a v a i l ab i l i t y , a l t h o u g h  t h e  i n c e n t i v e m a y  i nd i r e c t l y  i nc r e a s e  

av a i l a b i l i t y t h r o u g h  p a r t i c i p a t i o n  by t a x s h e l t e r  i nve s to r s .  

O n  t h e  o t h e r  hand , t o  t h e  e x t e n t  t h e  t a x i n ce n t i v e  i s  l i n k ed 

t o  c a p i t a l  inve s t me n t  r a t h e r  t h an c o a l  p r o d u c t i on , s ome a s s u r an c e s  

w o u l d  be r eq u i r e d t h a t  t h e  add i t i o n a l  c o a l  p r o d uc t i o n  c apac i t y  

wou ld b e  e mp l o yed i n  i n c r e a s e d  c o a l  p r od u c t i o n  f o r  t h e  p r og r a m 

a l t e r n a t i v e  t o  ach i e v e  i t s  g o a l s . 

b .  Eco nom i c  I m9 ac t 

A s  d i sp l ayed i n  T a b l e  X- 1 6 , 1 7  m i l l ion ton s o f  low sul fur ut i l i ty 

s t e a m  c o a l  p r o d u c t i o n  i s  e s t i ma t e d  t o  b e  s t i mu l a t e d  u nd e r  t h i s  p r og r am 

a l t e r n a t i ve , wh e t h e r  t h e  i n c o me t a x i n c e n t ive i s  p r o v i d e d  t o  t h e  s m a l l 

und e r g r o u n d  c o a l  p r od u c e r  d i r e c t l y  o r  whe t h e r t h e  i nc ome t a x i n c e n t i ve 

i s  p r o v ided t o  t h e  c o a l  c o n s ume r p u r c h a s ing l ow s u l f u r  u t i l i ty s te a m  

c o a l  f r o m sma l l u nd e r g r o u n d  c o a l  p r o d u c e r s .  

As d e s c r i be d  a bo ve , v a r y ing a s s ump t i o n s  c o n c e r n i n g  t h e  amo u n t  o f  

i n c om e  t a x  i n c e n t i v e s  av a i l ab l e  und e r  t h e  p r og r a m al t e r n a t i v e  o r  t h e  

amo u n t  o f  i nc o me t a x i n c e n t i ve p e r  t o n  o f  e l i g i b l e  c o a l p r od u ced 
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TABLE X- 1 6  

LOW S U L F U R  UT I L I T Y  S TEAM COAL P RODUC T I ON 
I MPACT O F  I NCOME TAX I NC E N T I V E S  

$ 7 5 0 , 0 0 0 , 0 0 0  ; 6 y e a r s == $ 1 2 5 , 0 0 0 , 0 0 0  

$ 1 2 5 , 0 0 0 , 0 0 0  · $ 7 . 2 4 . == 1 7  MM/tpy 

1 7  MM/tpy 
· 
• 3 1  MM/tpy == 5 5 % i n c r e a s e  ove r 

N o  A c t i o n  A l t e r n a t i ve 

S o u r  c e  : S e e  T ab l e s  X- 5 and X- 8 .  
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w i l l  d i r e c t l y  i n c r e a s e  o r  d e c r e a s e  t h e  amo u n t  o f  e l i g i b l e  c o a l  

e s t i mated t o  be p r o d uced u nd e r  t h e  p r og r am a l te r n a t i ve a n d  t h e r e f o r e  

t h e  e nv i r onme n t a l  i mpac t s  o f  t h e  c o a l  wh i c h  wo u l d  b e  m i ned , p r e p a r e d  

and c o mbu s ted u n d e r  t h i s  p r og r am a l te r n a t i ve . 

H owe ve r , r e g a r d l e s s  o f  w h a t  l e v e l  o f  i n c o m e  t a x  i n c e n t i ve s  a r e 

a s s umed a v a i l ab l e  u n d e r  t h i s  p r og r am a l te r n a t ive o r  o f  w h a t  l e ve l o f  

i n c o m e  t a x  i n c e n t i v e  pe r t o n  i s  c h o s e n ,  t h e  a n a l y s i s  i s  s u f f i c i e n t  to 

i nd i c ate t h a t  s uc h  an i ncome t a x  i n c e n t i ve p r og r a m i s  s u b s t a n t i a l l y 

mo r e  e x pe n s i v e  t o  t h e  g o ve r nme n t  t h a n i s  a l o a n g u a r a n t e e  p r og r am 

w i t h  g u a r a n t e e  a u tho r i ty c omp a r ab l e  to t h e  t o t a l  i n c ome t a x i n c e n t i ve s . 

U nd e r s uc h  a n  i n c o m e  t a x  i nc e n t i v e  p r og r am , t he r e  wou l d  b e  a d i r e c t ,  

no n r e imbu r s i b l e  l o s s  o f  t a x  r e ve n u e  t o  t h e  g o ve r nme n t  f o r  e a c h  t o n  

o f  e l i g i b l e  c o a l  p r o d u c e d  unde r t h e  p r o g r a m a l t e r n a t i v e . U nd e r a 

l o a n g u a r a n t e e  p r og r am ,  t h e  g o ve r nme n t  m a k e s  no e xp e nd i t u r e  and 

l o s e s n o  t a x  r e v e n ue s u nd e r a l o a n g u a r ant e e , u n l e s s  and u n t i l  an 

e x pe nd i t u r e  i s  r eq u i r e d  f o l l o w i ng a d e f a u l t  b y  the bo r r ow e r  o n  t h e  

g u a r a n t e e d  l o an . The s e  d e f a u l t s  a r e c u r r e n t l y  e s t i m a t e d  t o  ave r a g e  

app r o x imat e l y  f o u r  pe r c e n t  o f  t h e  t o t a l  l o an g u a r an t e e s  i s sued u n d e r  

t h e  p r og r am , or $ 3 0  m i l l i o n  o f  t h e  to t al $ 7 5 0  m i l l i o n  i s s ued . 

c .  Envi ronme n t a l  I mp a c t s  

Tab l e s  X- 1 7  t hroug h  X- 1 9  d i s p l ay e n vi ronmen t a l  imp ac t s  on air 

and wate r q u a l i t y , and of so l i d wa s t e  g e ne r a t i o n  and l a nd u s e  r e s u l t i ng 

f r o m c o a l  m i n ing , p r epa r at i o n  and c o mbu s t i o n  a c t i v i t i e s  u n d e r  t h i s  

I n come T a x  I nc e n t i ve s  p r og r a m a l te r n a t i ve . I t  w i l l  b e  n o t e d  t h a t  t h e s e  

impac t s  a r e  i d e n t i c a l  t o  t h e  i mpac t s  e s t i mated f o r  t he p r e c e d i n g  

D i r e c t  C a s h  S u b s i d y  a l te r na t i ve s , s i n c e  t h e  t o t a l  p r og r am r e s o u r c e s  

o f  $ 7 5 0 m i l l i o n  w e r e  a s s umed i d e n t i c a l f o r  b o t h  s e t s  o f  a l te r n a t i ve s  

and s i nc e t h e  amo u n t  o f  t h e  i n c o m e  t a x  i n c e n t i v e  pe r t o n  o f  e l i g i b l e  

c o a l  p r od u c t i o n  w a s  a s s umed to e q u a l  t h e  d i r e c t  c a s h  s u bs i dy p e r  t o n  

w h i c h  w a s  a s s um e d  i n  t h e  p r e c e d i n g  p r og r a m a l t e r n a t i ve s . A s  w a s  a l s o 

t he c a s e i n  t h e  p r e c e d ing a l te r n a t i ve s ,  t h e r e  i s  n o  d i f f e r e n c e  i n  t h e  

p r o d uc t i o n  o f  e l i g i b l e  c o a l  and t h e r e f o r e  i n  t h e  e n v i r o nme n t a l  impac t s  
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TABLE X- 1 7  

A I R  POLLUT I O N  I MPAC T S  O F  THE 
I NCOME TAX I NC ENT I VE S  ALTERNAT IVE 

P a r t i c u l a t e s  

U nd e r g r o u nd M in i ng �/ 0 

C o a l  P r e pa r a t i o n  �/ 0 

C o a l  C ombu s t i on 2 0 , 0 5 7  

� A s s ume s c o n t r o l l e d  c o nd i t i o n s  

S o u r c e :  S e e  T a b l e s  V- 3 and V- 1 2 . 

NOx 

0 

0 

1 5 2 , 2 5 0  
4 6 3 , 1 6 9  

S O x  

0 

0 

2 4 0 , 7 7 9 
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TABLE X- 1 S 

WAT E R  POLLUTANT I MPACTS O F  THE 
I NCOME TAX I NC E NTIVES A L T E RNAT I VE 

Ac i d i ty S usEe nded 

Unde r g r o u n d  M i n i ng 0 - 4 2 2 7
1 /  

2 7  

C o al P r e p a r a t i o n  0 - 4 1 6 9
1 /  

1 1 , 1 6 2  

C o a l C um b u s t i o n  N A  6 1 , 3 5 9  

So l i d s 

1 /  Higher val ues represent worst case , uncontrol led conditions . 

Source : See Tab l e s  V- 5  and V-2 0 .  
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TABLE X- 1 9  

SOL I D  WAST E  AND LAND I MPAC T S  O F  T H E  
I NCOME TAX I NC ENTIVES ALTERNAT IVE 

So l i d Wa s t e  S u bs i d e n c e  
( To n s / Ye a r ) ( Ac r e s ) 

U nd e r g r o u n d  M i n i ng 1 , 0 1 9  4 , 0 8 0  

C o a l  P r epar a t i o n  1 , 6 8 0 , 9 8 0  ° 

Co a l  Combu s t i o n  1 , 6 8 7 , 1 6 9  ° 

S o u r c e : S e e  T ab l e s  V- 6 , V- 7 ,  V- 2 1 ,  and V-2 2 .  
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o f  p r od u c i ng , p r e pa r i ng , and c o m bu s t i ng t h e  c o a l  s t i mu l a ted u nd e r  

t h i s  p r og r a m a l t e r n at i ve , wh e t h e r t h e  i n come t a x  i n c e n t i v e s a r e  

p r o v ided d i r e c t l y to t h e  s ma l l  u nd e r g r o u nd c o a l p r od u c e r  o r  t o  t h e  

pu r c h a s e r o f  e l i g i b l e  c o a l  f r o m smal l u nd e r g r o und c o a l  p r o d u ce r s .  

Acco r d i ng l y , t h e  quant i f ied e nv i r o nme n t a l  i mp a c t s  a r e  p r e s ented 

on l y  onc e f o r  bo t h  ve r s i o n s  o f  t h e  I ncome Tax I nc e n t i v e pr og r am 

a l t e r n at i ve s . 

( 1 )  A i r  I mp a c t s  

N o  s i gn i f i c an t  a i r  p o l l u t ant e m i s s i o n s  a r e  ant i c ipated f r om 

co a l  m i n i n g  a n d  p r e p a r a t i o n  act i v i t i e s  u nd e r  t h e s e  al te r n at i ve s ,  

b u t  po t e nt i a l l y  s i g n i f i c a n t  e m i s s i o n s  a r e  a n t i c ipated f r om c o a l 

combu s t i o n  ac t i v i t i e s .  A i r  e m i s s i o n s  wh i c h  may b e  s ig n i f i c a n t  

i nc l ude p a r t i c u l at e s  ( 2 0 , 0 5 7  t py ) , s u l f u r  d i o x i d e  ( 2 4 0 , 7 7 9  t?y ) 

and n i t r og e n d i o x id e  ( 1 5 2 , 2 5 0  to 4 6 3 , 1 6 9  t py ) . S e e  T a b l e  X- 1 7 .  

( 2 ) Water I mp a c t s  

Wate r po l l utant s g e ne r a t e d  u nd e r  t h e s e  a l t e r n at i ve s  i n c l ude 

ne t ac i d i ty ( 0  to 4 , 2 2 7  tpy f r o m m i n i ng and ° to 4 , 1 6 9  f r o m c o a l  

p r e pa r a t ion ) a n d  s u spe nded s o l i d s  ( 2 7 t p y  f r om m i n i ng ,  1 1 , 1 6 2  f r om 

co a l  p r e pa r at i o n  and 6 1 , 3 5 9  f r o m  c o a l  combu s t i o n ) .  Fede r a l and 

s t a t e  r e g u l a t o r y  a c t i v i t i e s  c o nc e r n i n g  w a t e r p o i n t  s o u r c e 

d i s c h a r g e s  s h o u l d  m i n im i z e  the s e  po l l u tan t s , b u t  s u c h  i mp ac t s  

may b e  s ig n i f i c ant a t  pa r t i c u l ar c o a l  m i n i ng and p r e p a r at i o n  s i t e s . 

S e e T a b l e X�1 8 . 

( 3 )  S o l i d  W a s t e  and L and U s e  I mp ac t s  

S o l i d  was t e  and l an d  u s e  i mp ac t s  o f  c o a l  m i n i ng and p r e pa r at i o n  

ac t i v i t i e s  und e r  t h e s e  a l t e r n a t i ve s  r e s u l t  p r i n c i pa l l y  f r om d i sp o s a l  

r eq u i r e me n t s f o r  spo i l  a n d  r e f u s e  f r om m i n i ng a n d  p r e pa r a t i o n , f o r  

s l udge g e ne r ated b y  w a t e r  t r e a tme nt an� f r om s u bs idence ( 4 , 0 8 0  a c r e s/ 



X - 3 9  

y e a r ) .  A n  e s t i mate d 1 , 0 1 9  t p y  o f  s o l i d  was t e  r e s u l t  f r o m  m i n i ng 

ac t i v i t i e s  and 1 , 6 8 0 , 9 8 0 tpy f r om c o a l  p r epa r a t i o n  a c t i v i t i e s . 

F o r  c o a l  combu s t i o n  ac t i v i t i e s ,  s o l i d  w a s t e  ( 1 , 6 8 7 , 1 6 9  tpy ) i mpac t s  

r e s u l t p r i n c i p a l l y  f r om d i s p o s a l  r e q u i r e me n t s  f o r  a s h  r e ma i n i ng 

a f te r combus t i o n . S e e  T ab l e  X- 1 9 .  

4 .  I nc r e a s ed E n f o r c e me n t  S t r a teg i e s  

a .  Bac k g r o und 

Anothe r s e t  o f  p r og r am a l t e r n at i ve s  to t h e  C o a l  Loan G u a r a n t e e  

P r og r a m i s  t o  s u b s t i t u t e  r eg u l a to r y  a c t i o n s  d e s i g ne d  t o  i n c r e a s e  

e n v i r onme n t al c o mp l i ance by c o a l  u s e r s  f o r  f i nanc i al i n c e nt i ve s  t o  

c o a l  p r o d u c e r s .  The s e  r e g u l a t o r y  ac t i o n s c a n b e  a s s umed t o  b e  s t r i n

g e n t  u n s p e c i f i ed r e g u l at o r y  ac t i o n s  w h i c h  r e s u l t  i n  1 0 0 %  c omp l i ance 

w i t h  the C l e a n A i r Ac t b y  ut i l i t i e s  in 1 9 8 5 , or  c a n b e  a s s ume d t o  be 

a set of f i nanc i a l  pe n a l t i e s  o n  n o nc o mp ly i ng c o a l  f i r e d  u t i l i t i e s  

wh i c h  a r e s e t  t o  b e  e q u a l  t o  t h e  e co n om i c  v a l u e  o f  nonc ompl i an c e . 

T h e s e  p r og r am a l t e r na t i ve s  a r e  o n l y  p a r t i a l l y r e s pons i ve t o  t h e  

t h r e e f o l d  o b j e c t i ve s o f  t h e  C o a l  L o an G u a r antee P r og r am ,  i . e . , l ow 

s u l f u r  c o a l  p r o d u c t i on w o u ld i nc r e a s e  a s  a r e s u l t  o f  i n c r e ased d e mand 

f o r l ow s u l f u r  u t i l i t y  s t e am c o a l , b u t  the s e  a l t e r nat i v e s p r o v i d e  n o  

i nc e n t i ve f o r  t he p r od u c t i o n  o f  t h i s  c o a l  u nd e r g r o u nd o r  f o r  t h e  p r od u c 

t i o n  o f  t h i s  c o a l  b y  s ma l l c o a l  p r od u ce r s .  The r e f o r e ,  t h i s  an a l y s i s  

a s s ume s t h a t  s ma l l  unde r g r o u nd c o a l p r od u c e r s  o b t a i n  i n  1 9 8 5  o n l y  t h e i r  

1 9 7 6  pe r c e n t a g e  s h a r e  o f  t h e  i n c r e me n t a l  l ow s u l f u r  c o a l  p r o d uc t i o n . 

T o  q u a n t i fy t h e  e c onom i c  and e n v i r onme n t a l  i mp a c t s  o f  t h e s e  

I nc r e a s e d  E n f o r c e me n t  p r og r am a l t e r n at i ve s , t h e  an a l y s i s  be g i n s  w i t h  

the a s sump t i o n  t h a t  t h e  p r og r am a l te r n at i ve a c h i e ve s  1 0 0 %  c omp l i ance 

b y  e x i s t i n g  c o s t f i r e d  u t i l i t y  g e ne r at i n g  s t at i o n s  in 1 9 8 5 . I t  i s  

a s s ume d t h a t  o n l y  c o al f i r ed f ac i l i t i e s  l o c a t e d  i n  A i r  Q u a l i t y  C o n t r o l  

Re g i o n s  ( AQC R ' s )  w i t h  s u l f u r  e m i s s i o n  s t andar d s  i n  t h e  r an g e  o f  1 . 2  
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t o  1 . 7  pound s  o f  s u l f u r  d i o x i d e  pe r m i l l i o n  B t u ' s  r e l y  o n  l ow s u l f u r  

c o a l  a s  t he i r  p r i n c i p a l  c o mp l i an c e  me as u r e , s i n c e  f ac i l i t i e s  i n  AQC R ' s 

w i t h  h i g h e r  s u l f u r  e m i s s i o n  s t and a r d s  c an p u r c h a s e  h i g h e r s u l f u r  c o a l  

a t  l owe r c o s t t h a n  l ow s u l f u r  c o a l , a n d  s i n c e  f ac i l i t i e s  i n  AQC R ' s  w i t h  

l owe r s u l f u r  e m i s s i o n  s t and a r d s  w i l l  i n  m o s t  c a s e s  r eq u i r e  f l ue g a s  

d e s u l f u r i z a t i o n  de v i c e s  t o  ac h i e v e  c o mp l i an c e . The r e f o r e ,  o f  a t o t a l  

1 6 2 m i l l i o n  t o n s  o f  n o n c on f o r mance c o a l  d e l i ve r ed t o  u t i l i t ie s  i n  t h e  

1 2  mon t h s e nded Oc tobe r 1 9 7 6 , o n l y  4 9 . 6  m i l l i o n  ton s i s  c o n s i d e r e d i n  

t h i s  a n al y s i s  a s  pote n t i al i n c r e me n t a l d e mand f o r  l ow s u l f u r  u t i l i t y  

s te a m  c o a l  u nd e r a n  i n c r e as e d  e n f o r c eme n t  s t r a t e g y . 

O the r a s s umpt i o n s  r eq u i r e d f o c  q u ant i fy i ng t h e  e c onom i c  and 

env i r onme n t a l  i mpac t s  in t h i s  a n a l y s i s  c o n c e r n e d  the p r opo r t i o n  o f  th i s  

i n c r e me n t a l  d e mand f o r  l o w  s u l f u r  c o a l  w h i c h  w o u l d  b e  p r od u ce d  b y  u nd e r 

g r o und m i n i n g  metho d s  a n d  t h e  p r opo r t i o n  o f  t h e  u nd e r g r o u n d  p r o d u c t i o n  

wh i c h  w o u l d  be p r o d u c e d  by s m a l ! c o a l p r o d � ce r s . S e ve n ty-one p e r c e nt 

o f  t h e  i n c r e � e n t a l  l o w- s u l f u r  ut i l i t y  s t e a m  c o a l  w a s  a s s ume d t o  b e  

p r o d u c e d  u n d e r g r o u nd , i n  a c co r d  w i t h  t h e  P I E S p r o j e c te d  u n d e r g r o u nd 

p r o d u c t i on o f  l o �  su l f u r  c o a l . S i m i l a r l y , 2 3 . 4  pe r c e n t  o f  t h e  i n c r e 

me n t a l  c o a l  p r od u c e d  u n d e r g r ound w a s  a s s u me d  t o  be p r od u c e d  b y  s m a l l 

c o a l p r od u c e r s , i n  a c c o r d  � i t h  t h e  1 9 7 6  s h a r e  o f  App a l ac h i a n unde r 

g r o u nd c o a l  p r od u c t i o n  a c h i e ved by s m a l l  c o a l p � o d u c e r s . 

Conce r n i n 9  t h e  amo u n t  o f  t h e  non c o mp l i a n c e  pe n a l t i e s  t o  b €  a s se s s e d  

aga i n s t  nonc o mp l y i ng c o a l  f i r e d u t i l i t i e s  u nd e r  t h e  n o n c o mp l i a nce p e n al t y  

ve r s i o n  o f  t h e  I n c r e as e d  E n f o r c e me n t  p r og r a m a l t e r n a t i v e , s e c t i o n  1 1 8  

o f  the C l e an A i r  A c t  A me nd m e n t s  o f  1 9 7 7  s t ipu l a t e s  t h a t  a no n c o mp l i a n c e  

penal t y  eq u a l  t o  t h e  e c o n o m i c  v a l u e o f  n o n c omp l i a n c e  c a n b e  im�o s e d  b y  

the E n v i r o nme n t a l P r o t e c t i o n  A g e nc y  o r  by t h e  i nd i v i d ual S t a t e  

g o v e r nme n t . Fo r pu r po s e s  o f  t h i s  a n a l y s i s , th e r e f o r e , t h e  c e c o nom i c  

v a l u e "  o f  n o n c o mp l i a n c e  W d S  a s s umed t o  be t h e  p r i c e  p r em i um o f  l ow 

s u l f u r  c o a l  ove r th e c o s t  o f  h i g h  s u l f � r c o a l , s i n c e  u t i l i t i 2 s  w h o se 

s u l f u r  e m i s s i o n  s t and a r d s  w e r e  i n  t h e  r a nge o f  1 . 2  to 1 . 7  p o u nd o f  

S u l f u r d i o x i d e  pe r m i l l i o n  Bt u ' s  wou l d  b e  a b l e  t o  a c h i e ve c o mp l i a n c e  
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w i t h o u t  f l u e  g a s  d e s u l f u r i z a t i on d e v i c e s . I t  s h o u l d  b e  n o t e d  t h a t  

e s t i � a t i n g th e s e  1 9 8 5  n o n c ompl i an c e  p e n a l t i e s  b y  mu l t i p l y i n g  1 9 7 6  

non c o n f o r mance c o a l d e l i ve r i e s  by t h e  p r o j e c t e d 1 9 8 5  l ow s u l f u r  c o a l  

p r i c e p r e m i u m i s  l i k e l y  t o  ove r s t a t e  t h e  amo u n t  o f  t h e  pen a l t i e s  

a s s e s s e d , be c a u s e  u t i l i t i e s  a r e l i k e l y  t o  h a ve m a d e  s o me p r og r e s s  

i n  r e d u c i n g  t h e  a mo u n t  o f  nonc o � f o r m a n c e c o a l  c o n s u mp t i o n  a n d  be c a u s e 

t h e r e  a r e  many e x em? t i o n s  a n d  p e n a l t y r e d u c t i o n s  p r o v i d e d  i n  t h e  

C l e a n  a i r  A c t A m e n d me � t s , s � c h  a s  r e d u c i n 3 t h e  am o u n t  o f  t h e  p e n a l t y 

a s s e s s me n t  b y  t h e  a mo u n t e x pe n d e d t o  a c h i e ve c o mp l i a n c e , e x e m? t i ng 

a n o � c o mp l y i n g  e m i s s i o n s o u r c e t o  t h e  e x t � n t p r o g r e s s  t ow a r d  c o mp l i a n c e 

i s  i n  a c c o [ d  w i t h  a s c h e d � l e o f  c o mp l i a n c e , e t c . 

T o  th e e x t e n t  th a t  t h e n o n c omp l i a n c e  pe n � l t y  s t r a t e g y  i s  

s u c c e s � f u l 1 n  a c h i e v i ng 1 0 0 p e r c e n t  c o m p l i a nc e b y  1 9 8 5 , t h e  c a s t 

t o  t h 2  pu bl i c  l ! t i l i t i e s  o f  n o n c o mp l i a n c e ? e n a l t i e s w i l l  b e  z e r o .  

b .  Econ o m i c  I mpac t 

A s  d i s p l ay e d  i n  T a b l e  X-2 0 , eastern coal f ired utilities are 
e s t i m a t e d  to pu r c h a s e  an add i t i o n a l 4 9 . 6  m i l l i o n  ton s o f  l ow s u l f u r  

u t i l i t y  s t e a m  c o a l  i n  1 9 8 5  u nd e r  t h i s  p r og r a m a l t e r nat i ve , o f  w h i c h  

7 1 . 4  pe r c e n t  i s  e s t i ma t e d  t o  b e  p r o d u c e d  u nd e r g r o u n d . O n l y  e i g h t  

m i l l i o n  t o �s o f  t h i s  i n c r eme n t a l  l o w s u l f u r  c o a l  p r o d u c t i o n i s  e s t i 

ma t e d  t o  b e  p r o d u c e d  b y  smal l u nd e r g r o u n d  c o a l  p r o d u c e r s ,  a s s um i n g 

sma l l  p r od uc e r s  a c h i e ve t h e i r  1 9 7 6  s h a r e  o f  t o t a l  u n d e r g r o u nd 

Appal ac h i a n c o a l  pr od u c t i o n . I t  i s  a s s um e d  t h a t  1 0 0 pe r c e n t  c o m? l i an c e  

w i t h  the C l e a n A i r  A c t  by e a s t e r n  u t i l i t i e s  w i l l  b e  a c h i e ve d  by 1 9 8 5  

u nd e r t h e s e  p r o g r a m  al te r n a t i ve � , wh e t h e r  t h e  i n c r e a s e d  e n f o r c e me n t  

i s  a c h i e ved t h r o u g h  m o r e  s t r i n g e n t  r e g u l a to r y  a c t i o n s  o r  w h e t h e r  

f i n anc i a l  p e n a l t i e s  a r e i mpo s e d  o n  nonc o mp l y i n g u t i l i t i e s . 

A s  d i sp l ay e d  i n  T a b l e  X-2 l , the total annual f inanc ial penalties 
i mpo s e d  o n  n o n c o mp l y i n g u t i l i t i e s  wou l d  to t a l $ 3 5 9  m i l l i o n  a s s u m i n g 
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n o  c h ange i n  s u l f u r  e m i s s i on s  by 1 9 8 5 .  Th i s  e s t i mated t o t a l  o f  n o n 

c o mp l i a n c e  p e n a l t i e s i mp o s e d  o n  u t i l i t i e s i s , o f  c ou r s e , a ma x i mum 

pos s i b l e  e s t i mate , a nd n e c e s s a r i l y  a s s ume s t h a t  no i n c r e me n t a l  l o w 

s u l f u r  u t i l i t y  s t e a m  c o a l  p r o d u c t i o n  o r  con s u mp t i o n  r e s u l t s  f r om t h e  

p r o g r am a l t e r n a t i ve . A l t e r n a t i ve l y , t h e  t o t a l  n o n c o m p l i an c e  p e n a l t i e s  

c a n  b e  e s t i m a t e d  a t  z e r o  i n  1 9 8 5 , w i t h 4 9 . 6  m i l l i o n  ton s i n c r eme n t a l 

l o w  s u l f u r  u t i l i t y  s t � am c o a l  p r o d u c t i o n  b y  1 9 8 5 .  

c .  Env i r on�e n t al I mp a c t 

( 1 )  A i r  I mp a c t s  

No s i g n i f i c an t  a i r  po l l u t a n t  e m i s s i o n s  a r e  an t i c i p a t e d  f r om 

c o a l  m i n i ng a n d  p r e pa r a t i o n  ac t i v i t i e s  u nd e r  t h e s e  a l t e r nat i v e s ,  

b u t  p o t e n t i a l l y s i gn i f i c a nt e m i 3 s i o n s  a r e  a n t i c i p a t e d  f r o m c o a l 

comb u s t i o n  ac t i v i t i e s . A i r  e m i s s i o n s  wh i c h  m a y  b e  s i g n i f i c a n t  

i n c l u d e  p a r t i c u l a t e s  ( 9 , 4 3 9  t py ) , s u l f u r  d i o x i d e  ( 1 1 3 , 3 0 8  t py ) 

and n i t r og e n  d i o x i d e  ( 7 1 , 6 4 7  to 2 1 7 , 9 6 2  tpy ) . S e e  T ab l e  X- 2 2 . 

( 2 ) W a t e r I mpac t s  

date r p o l l u t an t s  g e ne r ated u nd e r  t h e s e a l te r n at i ve s  i n c l ude 

ne t ac i d i ty ( 0  t o  1 , 9 8 9  t p y  f r o m m i n i n g and 0 t o  1 , 9 6 2  f r o m coal 

p r e p a r at ion ) and s u s pe n d e d  s o l i d s  ( 1 3 t py f r o m  m i n i n g , 5 , 2 5 2  f r om 

c o a l  p r e p ar at i o n  and 2 8 , 8 7 5  f r o m c o a l  combu s t ion ) .  F e d e r a l and 

s t a t e  r e g u l a to r y  a c t i v i t i e s  c o nce r n i n g  w a t e r  p o i n t  s o u r c e  

d i s c h a r g e s  s h ou l d  m i n i m i z e  t h e s e  po l l u t a n t s , b u t s u c h  i mpac t s  

may be s i g n i f i c a nt at p a r t i c u l a r c o a l m i n i n g  a n d  p r e pa r at i o n  s i te s .  

Se e T a b l e  X-2 3 .  

( 3 )  S o l i d  W a s t e and Land U se I mp a c t s  

S o l i d  wa s t e  and l a nd u s e  i mpac t s  o f  c o a l  m i n i n g  and p r e pa r a t i o n  

a c t i � i t i e s  u nd e r  t h e s e  a l t e r n a t i ve s  r e s u l t  p r i n c i pa l ly f r om d i s 90 s a l  
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TABLE X- 2 2  

A I R  POLLUTANT I MPAC T S  OF I NC REAS E D  ENFORCEMENT ALTE RNAT IVE 

( Tons/year ) 

P a r t i c u l a t e s  NOx 

Unde r g r ou n d  M i n i ng !/ 0 

C o a l  P r e pa r a t i o n  !I 0 

Co a l  Combu s t io n  !/ 9 , 4 3 9  

!/ Ass ume s c o nt r o l l e d  cond i t i o n s .  

S o u r c e : See T a� l e s  V- 3 and V- 12 . 

Q 

0 

7 1 , 6 4 7 -
2 1 7 , 9 6 2 

S Ox 

a 

0 

1 1 3 , 3 0 8  
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T A B L E  X- 2 3  

�vAT E R  PO L L UTA N T  I MP A C T S  O F  I N C RE A S E D  E >I F O R C E �1 F. N T  h L T E RNAT I V E  

( Tons /year) 

Ac i d i t v S u s ;:> ,� n d e d S o l i d s __ .a- _._. _____ _ _ 
U n d e r g r o u n d  M i n i n g  0 - 1 9 8 9 1/ 1 3  

C o a l  P r e pa r a t i o n  0 - 1 9 6 2 1/ 5 , 2 5 2' 

C o a l Combu s t i o n  N A  28 , 8 7 5  

1 / Higher value s would occur unde r worst case , uncontrolled 
cond itions .  

S o u r ce : S e e  T a � l e s  V- S and V- 2 0 . 
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r eq u i r e me n t s f o r spo i l  a n d  r e f u s e  f r o m  m i n i n g  a n d  p r e pa r a t i o n , f o r  

s l udge g e n e r a t e d  b y  w a t e r  t r e a tme n t  a n d  f r om s u bs i d e n c e  ( 1 , 9 2 0  a c r e s !  

y e a r ) . A n  e s t i ma t ed 4 7 9  t p y  o f  s o l i d  w a s t e  r e s u l t f r o m m i n i n g  

ac t i v i t i e s  a n d  7 9 1 , 0 5 0  t p y  f r om c o a l  p r e p a r a t i o n  a c t i v i t i e s .  

Fo r c o a l  combu s t i o n  a c t i v i t i e s ,  s o l i d  w a s t e  ( 7 9 3 , 9 6 2  tpy ) i mpac t s  

r e s u l t p r i n c i pa l l y f r o m d i s p o s a l  r e q u i r e me n t s  f o r  a s h  r e ma i n i n g  

a f t e r comb u s t i on . S e e  Ta b l e  X-2 4 .  
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TABLE X- 2 4  

SOL I D WAST E  A N D  LAN D I MPACTS O F  THE 
I NCREAS E D  E N FORCEMENT ALTERNAT I VE 

S o l i d  ��a s t e S u b s i d e n c e  
( ,ro n s / Ye a r ) .J A�l._ 

Unde r g r ou n d  M i n i n g  4 7 9  1 , 9 2 0  

C o a l  P r e pa r a t ion 7 9 1 , 0 5 0  0 

Co a l  Combu s t i o n  7 9 3 , 9 6 2  0 

Sou r c e : See T abl e s  V- 6 ,  V- 7 , V- 2 l , a n d V- 2 2 . 



CHAPTER XI 

COMMENTS AND RESPONSES 

A .  Scope o f  Pub l ic Review 

In accordance with u . S .  Counci l  on Environmental Quality 
and DOE rules and guidel ines , copies o f  the Draft E I S  ( DE I S )  
were c i rculated among appropriate Federal and State government 
agencies and made avai l able to the pub l ic on request . A l ist 
o f  part ies receiving copies of the DE IS for review is shown 
in Appendix B .  

B .  Summary o f  Comments and Re sponses 

This section summarizes the written comment s on the Draft 
E I S  and DOE ' s response to them in preparing the Fina l EIS . 
Individual comments have been paraphrased and grouped into three 
general areas o f  conce rn : 

• Scope and Adequacy o f  the DEI S ; 

• Description o f  the Action ( including General Comments 
on the Program and DOE procedures) ; and 

• Impacts o f  the Proposed Action . 

Al l written comments rece ived are reproduced in their entirety 
in Appendix B .  Comments were received from : 

• u . S .  Department of  the Interior ; 

• u . S .  Environmental Protection Agency ; 

• State o f  Wes t  Vi rginia ; 

XI-l  
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• State of  Utah ; and 

• Bur l ington Northern Ra i l road . 

The fol lowing summary provide s a statement of  each comment , 
identi fies the source ( s )  of  the comment , and note s DOE ' s  
re sponse and the locat ion o f  any change s made in  the Final E I S . 

1 .  Comments Concerning the Scope and/or Adequacy of  
the Draft E I S  

Comments : The DE I S  i s  inadequate in l imit ing its cons iderat ion 
of  potential program impacts to the Appalachian area 
and to coal used for stearn generat ion . A number 
of proposed underground coal deve lopments in Utah , 
Colorado , and southern Wyoming may qua l i fy for 
loans under the low- sul fur , smal l-operator 
criteria . Also , metal lurgical coal not used 
for stearn generat ion might a l so fall within the 
stated criteria . The E I S  should be modi f ied 
or supplemented to recogn i z e  and evaluate potent ial 
program impacts in the se area s . 

Commentors : U . S .  Department of  the Interior , State of  
Utah 

Re sponse : DOE ' s analys i s  ind i cates that the number of  
potent ial program part icipant s outs ide the 
Appal achi an region i s  not l ikely to be large 
enough to produce s i gni fic ant cumul at ive 
impac t s  on a program-wide level . Consequently , 
such impacts are not addres sed in thi s E I S , 
as stated in the preface . No supplemental 
programmatic analys i s  of  non-Appa lachian im
pacts wi ll be performed at the present time , 



comment s : 
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although DOE may perform such a n  eva luation 
if s ignifi cant we stern coal participat ion 
and potent ial impacts deve lop once program 
appl ications are accepted . DOE wi l l , how
ever , pe rform s ite- spec ific environmental 
reviews prior to execut ing a loan guarantee 
in the we st . 

The DE I S  was found genera l ly adequate and sa t i s f ie s  
o f f icial review requi rement s .  

Commentor s :  u . s .  Envi ronmental Protect ion Agency , State 
o f  We st Virginia 

Re sponse : No change made in Fina l E I S  a s  a re sult of 
thi s comment . 

2 .  Comments Concern ing the De script ion of  the Action in 
the DE I S  and General Comments on the Coal Loan 

Comments : 

Guarantee Prog ram 

The E I S  i s  inconsi stent in s ta ting the goa l s  o f  the 
Coal Loan Guarantee Program . Di fferent sections 
identify them a s  provid ing financ ial  aid to sma l l  
operator s ,  stimu lating low- sul fur coal produc t i on 
and coal cleaning , and a combinat ion o f  both plus 
additional goa l s . Program objective s shou ld be 
c learly s tated early in the E I S . 

Commentor : u . s .  Department of  the Inte rior 

Re sponse :  The d i scu s s ion o f  goa l s  ha s been revised 
and clarified in the Final E I S . Program 
goals are stated c learly in Chapter I and 
di scus sed further a s  appropriate in later 
sections of  the E I S . 
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DOE ' s  planned use o f  si te-spec i fic environmental 
analyses of spec i fic loan candidate pro j ects i s  
appropriate . The scope o f  this analys i s  should 
characterize any potential leachate from mine 
waste di sposal site s , treatment processes , and 
e f fluent impacts on ground and surface waters . 
Prel iminary designation o f  waste d i sposal s ites 
should be coordinated with appropriate State and 
Federal agencies before a draft environmental 
study is prepared . 

Commentor : u . S .  Environmental Protection Agency 

Re sponse : No change in Final E I S . Procedure s for future 
s ite-speci fic environmental analyses under the 
Coal Loan Guarantee Program wi l l  comply with 
all exi sting regulations and review procedure s . 

Comments : In developing regulations and requi rements for 
the Coal Loan Guarantee Program , DOE should 
coordinate on a programmatic leve l with appropriate . 
o ff ices within the Department o f  the Interior to 
ensure adequate protection of historic , archeological , 

. !  
and cultural resources and endangered and threatened 
spec ie s . Compl iance with all  regulations for review 
and protection o f  the se resources should be made a 
condition · o f  e l igibil ity for loans under the program . 

Commentor : u . S .  Department o f  the Interior 

Response : The Final E I S  has been revi sed to state that 
DOE wi l l  coordinate with DOl to assure that 
unique esthetic and biological resources 
are pre served and wil l  coordinate with 
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other agen c i e s  whenever appropr i ate in 

deve loping and admin i ster ing the Coal Loan 

Guarantee Program . Howeve r , detai led p lan s 

for f uture program regu lations and pro cedure s 

are not required for the purpo se s o f  t h i s  

E I S , a n d  w i l l not b e  outl ined furthe r . 

3 .  comments Conce rni ng Potential Env i ronme ntal Impact s  

o f  the Propo sed Action 

Comments : The d i sc u s s ion o f  potential sub s idence from 

underground mining should be expanded . The 

expanded d i sc u s s ion should include a review o f  

currently u sed contro l method s as they af fect 

potential impacts .  

Commentor : 

Re sponse : 

u . s .  Environmental Protect ion Agency 

Subs idence from underground mining activ i t i e s  

i s  currently be i ng contro lled in a number o f  

ways , including leaving larger p i l lars , and 

contro l led p i l lar removal c au s ing a relatively 

uni form roo f co l l ap s e . Some expe rimental work 

is be ing done on pump ing in back f i l l  mate r i al . 

The Final E I S  has been revi sed to d i scu s s  

the se methods o f  sub s idence contro l . 

Comments : The potent i a l  impact o f  fugitive dust from coal 

trains is greatly overs tated . Extens ive experience 

and s tud i e s  have s hown thi s impact to be neg l ig ib l e . 

Commentor : 

Re sponse : 

Burl ington Northe rn Rai l road 

The range o f  coal los s by wind during trans

portation from mine to user was e s t imated to 

be b e tween 0 . 2  and 2 percent . The s e  l o s s e s  are 

based upon wor s t  case as sumpt ions that the coal � 

i s  dry and untreated with chemical s uppres sants . 

Coal lo s s e s  a s soc i ated with transportation can 
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be s igni f icantly decreased b y  e i ther wetting 

or adding chemi ca l s  to the coal . 

The d i s cus s ion o f  potential impacts on endangered 

or threatened spec i e s  in both the DE I S  text and 

the Propo sed Borrower ' s  Environmental Que s tionna i re 

i s  inadequate to mee t  DOE ' s  s tatutory obl igations 

and ensure required protection of such spec i e s  and 

the i r  habi tat s ; threatened a s  we l l  a s  endangered 

spec ie s should be i nc luded i n  any d i s cus s ion , 

evaluation , or review . Spe c i f i c  l i stings s hould 

be obtained from the U . S .  F i sh and wild l i fe Service . 

Commentor :  U . S .  Department o f  the Interior 

Re sponse : Analyses  o f  impact s  on spec i f ic endangered 

or threatened spec ie s i s  not real i s ti c  at 

the programmat i c · E I S  l e ve l ; i n stead , such 

impacts w i l l  be addre s sed i n  future , s ite

spe c i f i c  analyse s .  

Comment s :  

The Propo sed Borrowe r s  Environmental I mpac t  

Que stionnai re h a s  been mod i f ied t o  requi re 

the identi f ic ation o f  threatened spe c ie s . 

The DEI S ' s  treatment o f  potential socioe conomic 

impact s  o f  t he Coa l  Loan Guarantee Program i s  

weak ; howeve r , t h i s  reflects current state - o f -the 

art for such analys i s  rather than i nadequacy o f  

the DE I S . 

Commentor : State o f  We s t  Virgini a  

Re sponse : No c hange was made i n  the Final E I S  as a 

re sult o f  this comment . 
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The EIS should note the chronological range of  

hi storic , archeological , or cultural site s  in 

the areas potentially af fected by the proposed 

program and state that los s  or damage of the se 

resource s  could occur unless adequate review 

and protection measures are taken . 

Commentor : u . s .  Department of  the Interior 

Re sponse : Characteri zation of such s ite s on the scale 

covered by thi s  programmatic EIS would be 

unrealistic and would not contribute 

signi f icantly to thi s  analys i s . Impacts 

on the se re source s will  be more usefully 

addre s sed in future , s ite-spec i fic environ

mental analyses under the Coal Loan 

Guarantee Program . The E IS recogni z e s  the 

requi red review and mitigation procedures 

protecting historic/cultural/archeological sites 

iii . the proposed B:orrower ' s  Environmental Impact 

Ques tionnaire . 

Comments : The Coal Loan Guarantee Program as a whole wi l l  

a f fect the environment favorably b y  providing 

funds for pol lution control measure s .  

Commentor : u . s .  Department of  the Inter ior 

Re sponse : No change to the Final E I S  has been made . 
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P ROPOS E D  BORROWE R ' S ENVI RONM ENTAL I MPAC T QUEST I ONNA I RE 

NAME & ADDRES S O F  P ROPOS E D  BORROWE R ( F I RM )  
D�TE 
S U BM I TTED 

DO E CAS E NO . 

I n  o r de r  t o  e v a l u a t e  t he spec i f i c i mp a c t  y o u r  p r oposed p r o 
j e c t w i l l h a v e  o n  t h e  e nv i r o nme n t , p l e a s e  comp l e t e  t h e  f o l 
l ow i ng i tems : 

I s  a d i s c h a r ge pe r m i t  r e q u i r ed u nde r 
t h e  C l e a n  Wate r Ac t ,  a s  ame nd e d ? 

I f  y e s , h a s  a n  appl i c a t io n  bee n 
mad e f o r  t h e  pe r m i t ?  

I f  so , t o  whom h a s  t he appl ic a t i o n  
be e n  mad e ? 

I f  so , w h a t  i s  the s t a t u s  o f  t h e  
appl ic a t io n ?  Pe nd i ng 

App r oved 

Ye s No 

Ye s No 

D i sappr oved 

I f  the above appl i c a t i o n  f o r  per m i t  d i d no t cove r a l l f a c i l 
i t i e s  i n  y o u r  p r o j e c t , p l e a se i d e n t i fy t h o s e  no t c o ve r ed a nd 
comp l e t e  t h e  b a l anc e o f  t h e  fo r m  a s  i t  pe r ta i n s  t o  tho s e  y o u  
l i s t . 
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I .  GENERAL ( Br i e f l y  De s c r i be ) 

A .  Loc a t i o n  o f  m l n l ng p r o j e c t . Pr ov ide a USGS map 
t o  show p r o j e c t l o c a t i o n  a nd a r e a s  wh i c h  m i g h t  
b e  a f fe c ted by t he m i n i ng p r o j e c t .  

B .  S i t e a r e a . A ma p o f  t h e  s i t e a r e a  sh o u l d  b e  i n
c l uded c l e a r l y  s h ow i ng t he f o l l o w i ng : ( a )  p r op
e r t y  l i ne s or l e a s e  b o u nd a r y ; ( b )  l oc a t i o n  a nd 
o r i e nt a t i o n  o f  t he ma j o r s t r u c t u r e s  ( p r i n c i p a l  
s t r u c t u r e s  shou l d  b e  i d e n t i f i e d  a s  t o  f u nc t i o n ) ;  
( c )  l oc a t i o n  o f  a ny i nd u s t r i a l , r e c r e a t i o na l , o r  
r e s id e n t i a l  s t r u c t u r e s  w i t h i n  t h e  s i t e  a r e a ;  
( d )  a s c a l e  wh i c h  w i l l  pe r m i t  me a s u r eme n t  o f  d i s 
t a nc e s w i t h r e a so na b l e a c c u r a c y ; ( e ) t r u e nor t h ; 
a nd ( f )  h i g hway s , r a i l way s , a nd w a te r way s wh i c h  
t r a ve r s e  o r  a r e  p r o x ima t e  t o  t h e  s i t e .  

C .  Cha r a c t e r  o f  the s u r r o u nd i ng a r e a ( i n c l ude t e r 
r a i n ,  popu l a t i o n  d e ns i t y , e t c . ) 

D .  Wha t i s  t h e  t o t a l  l e ng th o f  a ny s e r v i c e  a nd/or 
c o a l h a u l  r o a d s  a nd / o r  r a i l  spu r s i n  e x i s t e nc e  
o r  e x pe c ted t o  be d e ve l oped i n  s uppo r t o f  y o u r  
co a l  m i n i ng ope r a t i o n  ( i n m i l e s  o r  y a r d s ) ?  

E x i s t i ng 

T o  be Deve l ope d 

E .  What r a te o f  c o a l  p r od u c t i o n  d o  y o u  e x pe c t  f r om 
t h e  p r opo s e d  p r o j e c t  ove r t h e  ne x t  3 y e a r s ( i n 
t o ns/ye a r s ) ?  

F .  Type o f  p r o j e c t  ( na t u r e  o f  a c t i v i ty ) .  

I f  yo u r  p r o j e c t  mu s t  c o n f o r m  t o  a pp r o v e d  s t a nd a r d s  e s t a b 
l i s hed by the Fede r a l o r  y o u r  S ta te o r  l oc a l  e nv i r o nme nt a l  
pr o te c t i o n  ag e nc i e s , p l e a s e  i d e n t i f y f o r  e a c h  o f  p a r t s  I I  
( A i r ) ,  I I I  ( Wa t e r ) ,  I V  ( So l i d ) , a nd V ( Oth e r ) ,  t h e  a pp r o 
p r i a t e  r e g u l a t i ng a g e nc ie s . I f  y o u  a r e  no t r eq u i r e d  to 
c o n fo r m  t o  s u ch s t a nd a r d s , p l e a s e  c omp l e te a l l  q u e s t i o n s  
t o  t h e  be s t  o f  y o u r k nowl ed g e  i n  e a c h  p a r t f o r wh i c h  s t a nd 
a r d s  a r e  n o t  s e t . Y o u  m a y  w i sh t o  c o ns u l t  w i th a pp r opr i a te 
S t a t e  o r  l oc a l  a g e nc i e s  i n  p r e pa r i n g  y o u r a ns we r s . 
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I I . A I R POLLUT I ON ( I nc l ud e  name a n d  addr e s s  o f  a g e n c i e s  
w i th c o g n i z a n c e  o v e r  y o u r  pr o j e c t ) .  

C i t e t h i s  pr o j e c t ' s :  

A .  Ac t i v i t i e s  wh i c h  a r e  l i k e l y  t o  p r od u ce a i r po l l u
t i o n , s u c h  a s  i nc i ne r a to r s ,  e x h a u s t s y s tems , 
f o s s i l  f u e l  b u r n i ng u n i t s , v e n t i l a t ion s y s t ems , 
c r u s h i ng , s t o r ag e , s o r t i ng f a c i l i t i e s , e t c . 

B .  Vo l a t i l e  s o l ve n t s , type s , a nd h o w  u sed , a s  we l l  
a s  h a nd l i n g o f  d i s c h a r g e . 

C .  K i nd o f  f ue l  u s ed i n  c ombu s t i o n  a nd h e a t i ng : 
f o s s i l , l i qu id , g a s e o u s . 

D .  Con t r o l  e q u ipme nt t o  r e mov e  p a r t i c u l ate s a nd 
e f f i c i e n c y  o f  s u c h  equ i pme n t .  

E .  C o n t r o l  e q u ipme nt to r e move g a s e o u s  p o l l u t a n t s  
a n d e f f i c i e n c y  o f  s u c h  equ i pme n t . 

F .  D e s c r i be a ny c h e m i c a l s  u s ed to c o n t r o l  po l l u
t a n t s  th a t  m i g h t themse l ve s c a u s e  a no t he r f o r m  
o f  po l l u t i o n . 

G .  L i s t  o t he r ma j o r  c o n t r i b u to r s ,  c u r r e nt o r  p l a n ned , 
a s s oc i a t e d  w i t h  t h e  pr o j e c t  a n d wh i c h  ma y a f f e c t  
the q u a l i ty a nd q u a nt i ty o f  e m i s s i o n s  t o  t h e  a i r .  

I I I . WAT E R  POLLUT I ON ( I nc l u d e  name a nd add r e s s  o f  a g e nc ie s 
w i th c o g n i z a n c e  o v e r  y o u r  p r o j e c t  f o r  
bo t h  s u r f a c e  a n d  s u b-s u r f a c e ) .  

A .  De s c r i be a c t i v i t i e s  t h a t  a r e  l i k e l y  t o  p r od u ce 
wa t e r  po l l u t i o n . 

B .  De s c r i be w a t e r  po l l u t i o n  c o nt r o l  c o d e s  a nd /o r  
r e g u l a t i o n s  appl i c a b l e t o  t h e  p r o j ec t .  

C .  For t h o s e  w a te r s  w h i c h  w o u l d  s e r ve a s  w a te r  
s u ppl i e s , o r  a s  r e c e i v i n g  bod i e s f o r  r o u t i ne 
o r  a c c i d e n t a l  r e l e a s e o f  f l u i d s , d e s c r i be t h e  
f l o w  r a t e , tempe r a t u r e ,  pH , to t a l  d i s s o l ved 
so l i d s , t o t a l  s u spe nd ed s o l i d s , a ppr opr i a t e 
h e a vy me t a l s ,  vo l ume s , g r o u n d w a te r , e l e v a t i o n s , 
a nd d r a i na g e  p a t t e r ns o f  t h e  s i te . 
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D .  De s c r i be t he me th od a nd s e n s o r  e q u ipme nt u s ed 
to d e te r m i n e the q u a n t i t y  a nd/o r type o f  w a t e r 
pol l u t i o n . 

E .  � i l l  y o u  d i � c h a r g e  m i ne d r a inage w a te r  i n to a 
s t r e a m  o r  r I ve r , o r  w i l l  t h e  m i n e d r a i n ag e f l ow 
i n  the d i r e c t i o n  o f  a s t r e am o r  r i ve r ?  

Ye s No 

F .  I f  t he a n swer i s  y e s  t o  the a bove q u e s t ion , g i ve 
t h e  name s o f  a l l s t r e a m s  a n d  r i ve r s  wh i c h  w i l l  
r e ce i ve t he m i ne d r a i n a g e . 

G .  App r o x imate l y  h o w  many g a l l o n s  o f  m i n e d r a i na g e  
wate r w i l l  f l ow o r  be p umped o u t  o f  t h e m i ne 
a n nu a l l y ?  

H .  Doe s y o u r  m i n e s i t e  ove r l a y ,  o r  w i l l y o u r m i n i ng 
a c t i v ity d i s t u r b ,  u nde r g r o u nd w a te r  s uppl ie s ?  
( Co n t a c t Ge o l o g i c a l  S u r ve y ) 

Ye s No 

I .  Ar e aq u i f i e r s o r  o t h e r s o u r c e s o f  po ta b l e  wate r 
i n  the e x c a v a t i o n  a r e a  o r  c l o se e no u g h  t o  be 
a f f e c ted by i t ?  

Y e s  No 

J .  P r e t r e a tme n t  f a c i l i t i e s :  i nc l ud i ng p H  ne u t r a l i z e r s ,  
o i l sepa r a to r s ,  s c r e e n s , p r e se t t l i ng b a s i n s , e t c . : 
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1 .  Doe s  t h e  F e de r a l , S t a te , o r  l o c a l  g ove r nme nt 
r eq u i r e  y o u r m i n i ng ope r a t i o n  t o  have p r e t r e a t
ment f a c i l i t i e s ?  

Y e s  No 

2 .  I f  y e s , w h a t  type o f  p r e t r e a tme nt f a c i l i t i e s  
d o  y o u  p l a n ?  

K .  Sa n i t a r y  s e wage d i s c h a r ge ( c hec k o ne a nd d e s c r i be ) : 

M u n i c i p a l  Tr e a tme n t  Sept i c  Ta n k  

Loc a l  T r e a tme n t  P l a nt O t h e r  

Loc a l  Bo d y  o f  W a t e r  

L .  I nd us t r i a l  w a s te d i sc h a r g e  ( c he c k  o ne a nd d e s c r i be ) : 

M u n i c ipa l Tr e a tme n t  Pl a n t  

I nd u s t r i a l  T r e a tme nt P l a nt 

Loc a l  Bo d y  o f  Wa te r Othe r 

-----------------------

M .  Ar e s a n i t a r y  a nd i nd u s t r i a l  w a s te w a s te r  d r a i nage 
f l ow s  comb i ne d ? 

Yes No 
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I s  s to r m  f l ow comb i ned w i th o ne o r  w i th b o t h ?  

Ye s No 

I f  o ne , wh ich o ne ?  

N .  W i l l  t h e  p r o j e c t  c r e a te a s u b s t a n t i a l  i nc r e a se 
i n  the v o l ume o f  s e wage t r e a ted by a g i ve n f ac i l 
i ty ?  

Yes No 

I V .  SOL I D WAST E  D I S POSAL ( I nc l ud e  name a n d  ad d r e s s  o f  
age nc i e s  w i th c og n i z a nce o v e r  
yo u r  p r o j e c t ) 

A .  Doe s y o u r  p r o j e c t  p r od uce a mo u n t s  o f  s o l i d  w a s te 
wh i c h  c a nno t be r e ad i l y  d i sp o s e d  o f ?  Fo r e x ampl e ,  
comb u s t i b l e s  s uch a s  c o a l  r e f u s e , pape r , bag s , 
boxe s ; non-combu s t i b l e s s u c h  a s  g l a s s , s a nd , t a r s 
o r  o i l s , p l a s t i c s , s a l va g e a b l e  m a te r i a l s , s l u dg e s  
o r  f i l t e r r e s id ue s , c i nd e r s o r  f ly a s h , o r  o t he r s .  

Ye s No 

B .  Wha t l aw s , o r d i na nce s , o r  p r a c t ice s gove r n  s o l id 
w a s te ma nageme n t ?  

------------------------------,--------------------

c .  How a r e  s o l i d  w a s te s  d i sposed o f ? 
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D .  Ar e the equ ipme nt a nd t e c h n ique s e mp loyed a d equate 
fo r the  c o l l ec t io n ,  h a n d l i ng , a nd d i sp o s a l  o f  so i l d  
w a ste s ?  

Yes No 

D o  they c a u s e  no i s e  o r  d u s t ?  

Yes No 

E .  W i l l  they accommod a t e  t h e  i nc r e a s e d  l o a d  c a u s e d  by 
the p r o j e c t ?  

v .  OTHER 

Yes No 

A .  Have a ny q ue s t i o n s  o r  o b j e c t i o n s  been  r a i sed by 
a ny gove r nme nt a l age ncy , p r i v a t e  o r g a n i z a t i o n ,  
o r  i nd i v id ua l  wh ich  m i ght i nd i c a te t h a t  t h i s  
m i n i ng p r o j e c t  i s , o r  w i l l  become , c o n t r o ve r s i a l ?  

Ye s No 

B .  Ar e the r e  a ny h i s to r i c  s i te s o r  a r chaeolog i c a l  
s i tes w i th i n  2 0 0  yar d s  o f  y o u r  m i ne s i te ? ( Co n
t a c t S t a t e  H i s t o r ic P r e se r va t i o n  O f f i c e r a nd/o r 
r e f e r  to s i te s  l i s ted o n ,  o r  e l i g i b l e  f o r  l i s t i ng 
o n , the ��!!�a l �eg i�!�E. o f  H i�!££ i c  p�aces ) .  

Yes No 

C .  Ar e the r e  a ny hab i t a t s  o f  �nd a nge r e d  spec i e s  o n  
the m i ne s i te o r  a r e  t he r e  a ny e nd a nge r ed spec i e s  
k no w n  t o  i nha b i t  t h e  a r e a ?  ( Co n t a c t the  Nat i o n a l  
W i l d l i fe Fede r a t io n  f o r  a l i s t  o f  e nd a nge r ed a nd 
t h r e a te ne d  spec i e s ) .  

Yes No 
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D .  I s  y o u r  m i ne s i te i n  the v i c i n i ty o f  ( w i th i n  1 /3 
m i l e ) , o r  w i l l  po i n t  o r  no n-po i n t  w a t e r pol l u t i o n  
d i s ch a r g e s  f r om t h e  p r o j e c t  f e e d  i nto , o r  p o s s i b l y  
i nadve r te n t l y  r e a c h  a Sta t e  o r  Fede r a l l y d e s i g na 
t e d  w i ld a nd s ce n i c  r i ve r ( o r o ne a u tho r i z ed f o r  
s t udy ) ?  

Ye s No 

I s  i t  a :  w i l d , s c e n i c , o r  r e c r e a t i o n a l c a teg o r y ?  
( c i r c l e  o ne ) 

E .  I s  y o u r  m I n I ng a c t i v i ty t o  t a k e  p l ace i n  o r  a d 
j ace n t  t o  a l oc a l , S t a t e , o r  Fede r a l  r ec r e a t i o n  
a r e a ?  ( Co n t a c t  B u r e a u  o f  Outdoor  Rec r e a t i o n  ( r e 
g i o n ) a nd S t a t e  r e c r e a t i o n  a g e nc ie s ) .  

Ye s No 

F .  I s  y o u r m i n i ng a c t i v i t y t o  t a k e  p l a c e  i n  o r  ad
j acent  to a f lood p l a i n  or  w e t l a nd s  ( w i th i n  1 /3 
m i l e ) ?  ( Co ntac t F i s h  a nd W i ld l i f e Se r v i c e ; 
Nat i o n a l  W i l d l i fe Fede r a t i o n ) .  

Ye s No 

G .  I s  y o u r  m i ne s i te o r  d i sposed a r e a o n  p r i me a g r i 
c u l tu r a l  l a nd s ?  ( Co n t a c t Depa r tme n t  o f  Ag r i c u l 
t u r e  a nd /o r  the S ta te E x te ns i o n  Age nt ) .  

Ye s No 

H .  How m a ny p e ople pe r mane n t l y  r e s ide w i th i n  1 /3 m i l e  
o f  y o u r m i ne s i te ? 
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I .  H a s  a ny Fede r a l  o r  S t a te a g e nc y  c o nd u cted a n  e n
v i r o nme n t a l r e v i e w  o f  th i s  p r o j e c t ?  

Y e s  No 

I f  ye s ,  p l e a s e  i nc l u d e  a copy o f  s u c h  r ev iew . 

J .  De s c r i be no i s e  l e ve l s  a s so c i ated w i t h the p r o j e ct , 
both  o n  a n d  o f f  s i te . 

K .  W i l l  m i n i ng be c o nd ucted i n  a s a t u r ated z o ne ?  

Ye s No 

L .  Ar e tox i c  mate r i a l s  f o u nd i n  c o a l  r e f u s e  a s soc i a 
t e d  w i t h  t h e  p r o j e c t ?  

Yes No 

M .  W i l l  a ny m i n i ng oc c u r  o n  a s l ope o f  �o r e  th a n  2 5 % , 
o r  i n  a l l uv i a l  v a l ley f l o o r s ?  

Ye s No 

I f  ye s ,  p l e a s e  d e sc r i be : - -------- -----

-------------------- --------------

---------- ----------------------------------------
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N .  W i l l  the m i n i ng ope r a t i o n  u t i l i z e  be st p r a c t i ce 
p r ocedu r e s  a s  s e t f o r t h  i n  t h e  EPA d r a f t  d o c ument  
e n t i tled , " Be s t  P r a c t ice s f o r  New S o u r ce S u r f a ce 
a nd U nde r g r ou n d  Co a l  M i ne s " ?  

Ye s No 
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nE�AR TMENT O F  E NE R G Y  
P . O .  BOX 5 4 0 0  
AL BUQUERQUE 

MR . CHARLES W .  ERTEL 
MANAGER-COAL SUPPLY 
TRANSCO E N E R G Y  COMPANY 
TRANSCO TOWER 
P . O .  [lOX 1 396 

NM 8 7 1 1 5  

HOUSTON TX 7700 1 

MR . E . H .  FAR R I NGTON 
KERR-MCGEE CORPORA T I ON 
S U I T E  605 
1 6 �S K STREET N . W .  
WASH I NGTON D C  ' 20006 

M S .  MAUREEN F I TAR 
O L I N  CORPORAT I ON 

1 20 LONG R I DGE ROAD 
S TANFORD CT 06904 

HR . rIAl F r.nll" 
SAN FRANC J �rn np�RA r r nN5 nFF r �E 

OEPART M � N r OF E NF R n y  
1 3 �3 FtROAnWAY 

OAKLAND CA 94 6 1 6 

MR . GEORGE nAV I S  

EXECUT I VE n I RE C T O R  
THE W I L DERNESS S O C I E T Y  
1 90 1  PENNSYLVAN I A  AVENIIE N . W .  
W A S H I N G T O N  DC 20006 

M R . JAMES II .  n I CK50N JR . 
D I RE C T O R  

MARKET RESEARCH & PLAN N I N G  
BURL I NGTON NORTHERN 
1 76 E A S T  F I FTH S T R E E T  
S T .  PAUL M N  55 1 0 1  

M R . R . A .  EIoI T NG 
S E N I OR RESEARCH E N G I NEER 

E N V I-RONMENTAL R E SEARCH SEC T I ON 
1M -rTELLE -COI.UM BUS LABORA TOR I E 5  
5 0 5  K I NG AVENUE 
COLUMBUS OH 4 3 2 0 1 

M R . THEODORE C .  FEARNOW 
D I RECTOR OF NAT I ONAL AFFA I RS 
WEST V I RG I N I A  W I LD L I F E  FEDERA T I ON 
S I S  SOUTH WAS H I NGTON S T R E E T  
B E R K E L E Y  S P R I N G S  WV 2 54 1 1  

M R . E DWARD R .  FREDER I C K  

TECHN I CAL OPERAT I ON S  MANAGER 

A I R  P O L L U T I O N  C O N T ROL ASSOC I A T I O N  
4 4 00 F I F T H  AVENUE 
P I T TS BURGH PA I S 2 1 3  

oos cnP I E S  
M f� . r.IlARL E S  CUS T A R  [I 

D T R F r.  r : I '� 
nC F ! r �  O F ENV I RONMENTAL AFF A I R S  

nFPAR T M F N T  OF HEAL T H .  E DUCA T I ON . 
� IJr .  f-' ARE 

R o n M  �?4 F S  HEW SOU T H  

WAS H T NG T O N  D C  202 0 1  

0 0 4  COP I ES 

MR . ERRETT DECK 
COOR[l I N A T O R  

E N V I RONMENTAL QUAL I TY ACT I V I T I ES 

D E P A R T M E N T  OF AGR I CULTURE 

ROOM 3 () 7 A  
W A S H I NGTON DC 20250 

003 COP I E S  
M R . ANTHON Y  V .  D I S I LVESTRE 

OFF I C E  OF 
E N I VRONMENTAL QUAL I TY PROGRAM 

[lE PAR T M E N T  OF THE TREASURY 
WASH I N G T O N  

MR . M .  O .  F A R B E R  
K O H L E R  C O M P A N Y  

[lC 20220 

K O H I . E R  W I  53044 

M S . J .  FELTO� 
dAK R I DG E  OPERAT I ON S  OFF I C E  

DEPAR T M E N T  OF E N E R G Y  
P . O .  B O X  E 
O A K  R I DGE T N  3 7830 

D R . H .  PAUL F R t E S E M A  

CENTER FOR U R B A N  AFFA I RS 

NORTHWESTERN UN I VERS I TY 
2 0 4 0  SHE R I DAN R O A D  
EVANSTON I L  6020 1 
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'.H I l T Y  I'I :; S T S T I\ N T  S E c r, F TARY F OR 
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R O O M  3 4 25 
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WASH I NG T O N  I1C 2 0 2 3 0  

M R . M O R T O N  I .  G O L II M A N  
S E N I OR V I C E P R E S I II E N T  
NUS CORPORAT I O N  
� R E S E A R C H  P L A C E  
ROCKV I L L E  M Il 2 0 8 5 0  

M R . J O H N  H A G A N  
R E G I ON I V  

E N V I R O N M E N T A L  
3 4 5  C O U R T L A NII 

A T L A N T A  

PROT E C T I ON A G E N C Y  
S T R E E T  N E . 

G A  3 0 3 0 8  

M R . W . B .  H A R R I S ON 
V I CE P R E S I n E N T  

S O U T H E R N  S E RV I C E S  I NC . 
P . O .  [f O X  2 6 2 5  
f4 I R M I N G H A M  A L  3 5 2 0 2  

0 0 2  C O P I ES 
DR . J A C K  M .  HE I N E M A N N  

MI V T S O R  ON E N V I R O N M E N T A L  D U A L I T Y  
� f  " ff,A l  E N E R G Y  R E G U L A T O R Y  C O M M I SS I O N  

" OOM 4 3 0 

8 2 5  N O R T H  C A P I T O L  S T R E E T  N E . 
W A S H I N G T O N  I1C 20� 2 6  

MS . J A N E  L .  H O W E L L  
r .'kA R I AN 

I E C H N  I C Al I NF ORMAT I O N  C E NT E R  
S T ONE & W E � S T E R  E N G I NE E R I Nr. C O R P . 
G k F [ NWIIOD P I  A 7 A  
" .  n .  [. O X  �j 4 0 6  
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MR . R O � E R T  R .  GAR V E Y  
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ROOM 5 3 0  
1 5 2 2  K S T R E E T  N . W .  
WAS H I N G T O N  flC 2 0 0 0 5  

M R . K E V I N  G R E E N E  

C I T I Z E N S  F O R  A B E T T E R  ENV I R O N M E N T  

S U I T E  26 1 0  
5 9  E A S T  V A N  B U R E N  
C H I C A G O  I L  6 0 6 0 :1  

M S . P .  H A M M I C K  

AM E R I C A N  P E TROl  F JJ M  I N S T l T l J T E 

2 1 0 1  I. S T R E E T  N IJ . 
W A S H I N G T O N  fir: 2 00 1 7  

MR . C . A .  H A Y S  
E X E C U T I V E D I R E C T O R  
nH I Q  R I V E R  R A S I N  r:O MM r S S I O N 
S U I T E � 0 8 - 2 0  

3 6  E A S T  F O U R T H  S T R F F T  
C I NC I NN A T T O H  4 5 2 0 2  

M R . H A R R Y  H IL I. 
J O Y N E R  , A S S O r: T A T F S  
S L J  I r E ::0 1 
1 1 2 5 0  R O G F R  fl A C O N  flR I VE 

R F. S T O N  VA 2 :0 0 9 0  

M R . [I . G .  , I A r :t\ S O N  
N E V A [IA OF' ER A T T n N S  IlF F I C F. 

[lE P A R T M F N T  OF r N r R G Y  
2 7 5 3  H I G H I . A N fI OR T v r 
L A S  V E G A S  NV 8 9 1 1 4  

. 'R .  
1'1<; . I'1 1 0W I . E  fll . l N <; K Y  

S E r. R F T t. r;'( 

F N V P ;'(lrJ M f' N T A I  E N G I N E E R I N G 
F< F r: H  I E I .  F 'OWfl� r. O R F' O R A T  I ON 
P .  O .  fiO X  /, 0 7  
1 5 7 4 0  S H A n ( r. R O V E  R O A D  
G A  I T H E R S 1' I J R G  M D  2 0 7 6 0  

MR . R O N  G RO V E R  

M C G R A W - H I L L P U fl L I C A T I O N S  
4 4 1  NA T I O N A L  P R E S S  B U I L D I NG 
W A S H I N G T O N  DC 2 0 0 � 5  

M S . S A R A  L .  H AMR T C 

E N V I R O N M E N T A L  S F' E C I A I . I S T 
E N V I R O S P H E " E  C O M P A N Y  
1 9  R E C T fJ R  S T RE E T  

N E W  Y O RK N Y  1 0006 

M R . flA N I E L T .  H E n fi E N  

C H I E F  OF �' NV I RO N M E N T A ' - S C I E N C E S  

N O R T H E A S T  I I T I U T I E S S E' RV I C E  C O M P A N Y  
P . O .  � n x  2 7 0  

HAR TF OR [I C T  06 1 0 1  

MR . f, n l' [ R T  J .  H O U S T O N  
G A T  C O N S U I , T A N T S  I N C . 

':', 7 0  R E A T T Y  R O M) 
M O N RrJ F V  T I. fe E  P A  1 5 1 � 6 

MR . H . J .  K A N D I N E R  
R E S E A R C H  A S S O C I A T E  

C OR P O R A T E'  E N G I N F. E R I NG D E P A R T M E N T  
A L L I E fI C HF. M I C A I ,  

P . O .  f< O X  2 1 0� k  
HOR R I STOWN N.J 0 7 9 6 0  
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� A S H I NG I 0 N D C  20036 

MR . E .  KRAJE S K I  
M I TRE CORPOR A T I ON 
101 2 5 1 
1 8 20 DOL L Y  M A D I S O N  B L V D . 
M C L E A N  VA 2 2 1 0 1  

MR . R O N A L D  D .  K U N S T  

THE P E O P L E S  G A S  L I G H T  
A N D  COKE C O M P A N Y  

R O O M  1 94 3  
1 2 2  SOUTH M I C H I GA N  AVENUE 
C H I C A G O  IL 6 0 6 0 3  

0 0 6  COP I E S  
MR . G E O R G E  M A R I E N T H A L  

D E P U T Y A S S I S T A N T  S EC R E T A R Y  F O R  
E N V I R O N M E N T A L  QUA L I T Y 

D E P A R T M EN T  OF D E F E N S E  
R O O M  3 B 2 5 2  P E N T AG O N  
W A S H I N G T O N  D C  2 0 3 0 1  

MR . R . L .  M C C R A Y  
I'I A N A G E R  E N G I N E ER I NG 
l L !  T Nn I S  COAL G A S I F I CA T I O N  GROUP 

" l  : f :'0 1 4  

. � :, !J , ! I J T H  M I C H I GA N  AVENUE 
. 

. ' 
C H J  [MiD 'I L  6 0 6 0 3  

M R . N O E L  F .  M E R M E R  
\,I I Ct I R E S I DE N T  

S Y N I  H F T I C  F U E L S  
AM E R I C A N  G A S  SERV I CE C O M P A N Y  
� N [  w n O D W A R D  AVENUE 
l� T h O I T  I'l l  4 8 2 2 6  
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r. O N l l\·ACT A ['M I N T <; r f;'A r I lR 

TlEVr:: I .OF' M F N T  r. n N  r R A I : r nr'FI�AT r n N S  J IF.f' T . 
F O S T F.r' W H F F I  F R  r, F: VF.UJf· M F N T  r. n R P . 
1 ;:>  P F A C H  m F E  H T L L  R n .  
L I V I Nft S  r n N  N . I  0 7 0 ] 9  

M R . H E R B E R T  C .  KRAUCH JR . 

2 N D  V I C E P R E S I DE N T  
C O N S E R VA T I O N A F F A I R S  

I N D I ANA C O N S E R VA n n N  COI INe T L  I NC .  
P . O .  B O X  672 
M U N C I E  I N  4 7 305 

D R . T E F, R Y  R .  L A SH 

N A T U R A L  F, E S O U R C E S  D E FE N S E  C O U N C I L  I NC .  
2 3 4 5  Y A U:' S T R E ET 
P A L O  A L T O  CA 9 4 30 6  

0 0 ;:> C OP I E S 

MS . H A N N A H  MA Y F I E L D  
O A K  R I D GE T E CH N I CA L  I NF O  C E N T E R  

D E P A R T M E N T  O F  E N E R G Y  
P . O . B O X  6 2  
O A K  R I DG E  T N  3 7 8 3 0  

0 0 2  C O P I E S 

HON • .  J A M E S  T .  M C I N T YR E  ,J R .  
A C T I NG D I R E C TO R  
O M B  
ROOM 2 5 2  
O L D  E X E C U T I V E  OF F I CE B L D G . 
W A S H I NG T ON Tlr 2 0 5 0 3  

MR . A R N O L D  M I L I _ F R  
PRE S I DE N T  
U N I T E D  M I N E  W O R K F R S  O F  A M E R I C A  
900 1 5 T H  S T R E E T  N W . 
WA S H I N G T O N  TIC ;:> 0 0 0 5  

M S . I n l� A I I F  I • KOI I JC H  

S FI:: I,F T A I, Y 
scn T T  F N V I R n N M F N T A L . 

T E CH Nfll . n G Y  [ N C . 
P L U M S T F A TlV I I . I  E PA 1 89 4 9  

0 1 0  C O P I E S  
DR . P E T E R  A .  K R E N K E L  

' 

D I R F.:C T n R  
E N V I R O N M E N T A L  P L AN N I NG 

T E N N E S S E E  V A I . L E Y  A U T H O R I T Y 
7 2 0  E D N E Y  B U I L D I NG 
C H A T T A N OO G A  TN 3 7 4 0 1  

MR . N O R M A N  M . L O R E N TZ S E N  

P R E S I D E N T  
T R A N S P O R TA T I ON D I V I S I ON 

B U R U N G T O N  N O R T H F. � N  
1 76 E A S T  F IF T H  S T R E E T  
S T . P A I I L  MN 55 1 0 1  

005 C O P I E S  

MR . J O S E P H  M .  M C C A B E  

A C T I NG D I R E C TO R  
O F F I CE O F  F E D E R A L  A C T I V I T I E S 

E N V I R O N M E N T A L  PROT E C T I ON A G E N C Y  
R o n M  5 3 7  MA I L  C O D E  A - I 0 4 / W E S T  T O W E R  
4 0 1  M S T R F. E T  S W . 

W A S H I N G T O N  

M R . ' R I CH A R D  B .  M C N E A L  

S E N T OR E N G I N E E R  

D C  2 04 6 0  

G A S  S U P P L Y  D I V I S I ON 
PH I L A D EL P H I A  E L E C T R I C  C O M P A N Y  

MA T I .  S T O P  S 2 0 - 1  
? 3 0 1 M A R K E T  S T R E E T  
P H I L A D E L P H I A  P A  1 9 1 0 1  

M R . T O B Y  M U L L E R  
K E R R - M C G E E  R E S O U R C E S  CORPORAT I O N  
K E R R-MCG E E  C E N T E R  
mO .. A H O M A  C I T Y OK 7 3 1 25 
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b :'\) C S T h t E T  S E  
UA S � T N G T U N  PC 

MS . MELA�[Y O L S ON 
U N I ON PAC I F I C  CORPORA T I ON 
S U I T E 8 1 0  
1 8 1 5  CONNECT I CU T  A V �NUE N W . 

2 0 0 0 3  

WASH I NGTON D C  2 0 0 0 6  

MR . R I C H P A W L O W S K I  
ENV I RONMENTAL E P UC A T I ON P R O J E C T  

P U R D U E  UN I VERS I T Y  
CALUMET CAMPUS 
HAMMOND I N  4 63 2 3  

0 0 2  COP I E S  
MR . G . L .  P I T C H F O R D  

S H I C A G O  OPERA T I ONS O F F I CE 
DEPARTMENT OF ENERGY 
9800 SOUTH C A S S  AVENUE 
ARGONNE IL 60439 

MR . RON RUDOLPH 
F R I E N D S  O F  T H E  EARTH 
1 2 4 SPEAR STREET 
S A N  FRANC I SC O  C A  9 4 1 0� 

MR . FRANK W .  S C H A L L E R  
P A S T  P R E S I DENT 
S O I L  C O N S E R V A T ION SOC I E T Y  O F  A M E R I CA 
7 � 1 5  N . E .  A N K E N Y  R O A D  
AN�ENY I A  5002 1 

M R . M I C H A E L  F .  N F IJ T O N  
N A T I IRAL f, E s mmC F S  D l v T S T O N 

T HE Af'F'AI . A C H  T AN f, Fri I O N A L  C O M M  r S5 I ON 
1 6 6 6  CONNE C T T C U T  A V F N I IF 

WAS H I NGTON D C  2 0 2 3 5  

MR . D AV I D  S .  P A L M E R  
A C T I N G  H E A D  

ENV I RONMENTAL U N rT  
D E L A W A R E  R I V ER BAS I N  COMM I S S I O N  
P . O .  FlO X  3 6 0  
TRENTON N J  08603 

M F, .  D .  PEEK 
S A V A N N A H  R I VER OPERA T I ON S  O F F I C E  

DEPARTMENT O F  E N E R G Y  
P . O .  BOX A 

A I KEN S C  2 9 8 0 1 

MR . D A N I E L  B .  R A T H BUN 
V I CE-PR E S I DENT 
AMER I C AN PETROLEUM I N S T I T U T E  
2 1 0 1  L S T R E E T  N . W .  
W A S H I N G T O N  DC 2 0 0 3 7  

MR . S .  S A I TO 

T E CH N I C A L  MANAGER 
I DE M I T S U  I NT E R N A T I ONAL I NC . 
R O C K E F E L L E R  C E N T E R  
6 3 0  F I F T H  A V E N U E  
N E W  Y O R K  N Y  1 0 0 2 0  

MR . P A U L  C .  S C H I L L I NG 

ENV I R O N M E N T A L  S PE C I AL I S T 
ECOLOG I CA L  A N A L Y S T S  I NC .  
275 BROAD H O L L O W  R O A D  

M EL V I LL E  NY 1 1 74 6  

MR . F R A N K  O ' DONNELL 
A I R / W A T E R  F'Il L I . IJ T I O N  R E P O R T  

P . O .  � O X  1 0 6 7  
S I L V F R  S PR I N G M D  

MS . R U T H  PARRATT 
L I BR A R I A N  
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S I ERRA C L U B  LEGAL DE FE N S E  F U N D  I NC . 
S U I TE 3 1 1 

3 1 1  C A L I F O R N I A  S T RE E T  
S A N  FRANC I SCO CA 94 1 0 4  

MS . D I ANE Y A L E  , S A U T E R  

R E S E A R C H  D I REC T OR 
E M E R G E N C Y  T A S K  FORCE ON E N E R G Y  O P T I ONS 

SC I E N T I S T S ' I N S T I T U T E  FOR 

P U B L I C I N FORMAT I ON 
49 E A S T  5 3 R D  S T R E E T  
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002 COP I ES 

HR . C .  NE I L  SHERMAN 
L I EtRARY 

D E P A R T M E N T  O F  E N E R G Y  
IJ-04 ? 
WASH I NG T O N  

MR . D A N I EL C .  SOUTER 

DC 20545 

A SSOC I A T E  A l P  ENV I RONMENTAL PLANNER 
E R D M A N  A N T H O N Y  A S SO C I A T E S  
4 1 5  F A L L O W F I EL D  R O A D  

C A M P  H I LL PA 1 70 1 1  

0 1 0  COP I E S  
D R . E DW A R D  P .  T O D D  

D E P U T Y  A S S I S T A N T  D I R E � TOR 
A S T RO NO M I C A L / E A R T H  & OCEAN S C I E N C E S  

NAT I ONAL S C I E N C E  F O U N D A T I O N  
ROOM 5 1 0  
W A S H I N G T O N  DC 20550 

DR . J E A N  D .  TOWER 
R E SE A R C H  L I B R A R I AN 

ENV I RON . S Y S T E M S  D E P AR T . 
W ES T J  N G H O U SE E L E C T R  I C CORP OIMT I ON 
B O X  I f.199 
P I T T S BU R G H  PA 1 5 230 

M R . R O B E R T  T U R N E R  

N A T I O N A L  A U D U B O N  S O C I E T Y  
P . O .  B O X  3 2 3 2  
B O U L D E R  CO 80303 

M R . D . P .  W A R D  
S A R G E N T  & L U N D Y  E N G T NE E R S  
5 5  E A S T  M O N R O E  S T R E E T  
C H  I C A G O  I L 6 0 6 0 3  

MR . A . r .  W R T G H T  

T H E  W n. Df R N F S S  SOC T E T Y  
1 90 1  F'E N N S YI.. V A N  J A A V E N U E  N .  W .  

W A S H I NGTON DC 20006 

MR . PAI Il. R .  SHOOP 

I N T E R N A T I ONAL REPRE SENTAT I VE 
U T I  I. I T Y  OPF.:kA T I DN S  DEPARTMENT 

I N T E R NA TT O N A I .  BIWT H E R H O O D  O F  
E L E C T R I � AL W O R K E R S  

1 1 25 1 5 TH S TR E E T  N W  
WAS H I N G T ON DC 20005 

M R .  R . H .  S T RO U D  

E X E C U T I VE V I CE P R E S I D E N T  

S P O R T  F I SH I NG I NS T I TU T E  
S U I TE 8 0 1  
6 0 8  T H I R T E E N T H  S T R E E T  N . W .  
W A S H I NGTON D C  20005 

M R . D O U G  T O D D  
A M E R I CAN NUCLEAR E N E R G Y  COUN C I L  
S U I TE 3 0 0  
1 750 K S T R E E T  NW . 
W A S H I N G T ON DC,  20006 

M R . J A M E S  T .  8 .  T R I PP 

E N V I R O N M E N T A L  D E F E N S E  FUND 
4 7 5  PARK AVENUE SOUTH 
N E W  YORK NY 1 0 0 1 6  

M R . V I S H V A R M A  

V I CE P R E S  ! [lE N T  
C O R P O R A T E  D E V E L OPMENT 

H A R M O N  ENG I N E E R I N G  

P . O .  B O X  2 2 4 9  
A I J B I.JI(N I N D U S T R  I AL P A R K  
A U B U R N  AL 3 6 8 3 0  

MR . J O H N  WARREN 

R E S E A R C H  T R I A N G L E  I NS T I TU T E  
P . O .  B O X  1 2 1 9 4  
R E S E AR C H  T R I  P A R K  NC 2 7 7 0 9  

trl 
1 
-...J 
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I n  Rep ly Refer To : 
BR-7 B / 3 3 2  

Hr . Jmilc s Hane.y 
COi'll Loan G uarant ee Progra:'1 Office 
�OOlj 3 5 1 3  
F�dera l Bu i lding 
De?artnent of Energy 
\�·a. s hington , D . C .  2 0 1� 6 1 

DcaI' Xr . Haney : 

We have rev ievlcd your draft environnenta l  stat ement for the 
Coa l  LO.3 n Guarant e e  ProgY'cJ.!!1 . \-!e d id not receive this st�t e
L".ent un t il Apr i l  1 9 t :1 .  t hcl"'efore , we lIer e unable t o  comment 

by the reque st ed d ead line of �ay 6 .  1 9 7 3 .  

Thure .:l.re incon si3 ter.cies t�roul:;.hout the 5tat c�e.nt a s  t o  t he 
purposes 01" goals of the program . This sho u ld be c lari f ied 
a3 t h e s e  ?T'o:,r'ar'l l�o,J. l s  are cl"'it ic,:ll to eva lUilt i on of the pro
i3ram .:l.nd d l t ernat iv e s . The Lxecutivc Su��:aary s t ates that 
t he pro�;rar:l is " for the purpos e of helpinz s:nall coa l pro
d uc er s  f ina.nce the d eve 1op!:l.cnt of n e w  und crgrO\ind coal �ines , 
t he expa ns ion of ex i st ing underground coa l mines ) and the 
reopen ing of c lof.led UndeI'el�Ound COr:l l  mine s "  ( p .  1 - 1 .  par . 2 ) .  
lim,rever , Chapt er III stLlt e s  t hat , " Tho obj ect iv e  o f  t he Coa l  
Loan Guarant ee Proo�am is t o  increase the product ion o f  low 

sulfur coal fI�o:n un.d �rground min e s  .::lnd t o  cnC O'J.rd g e  coal 

c le anin6 t o  pro:iuc c ' cO�:l!, ly.i.n:::; ' low sulfur coal ,/ ( p .  1 1 1 - 1 , 
par . 1 ) . It is not unt il Chaptel' IX t hat t he three- fold 

obj e::tives of t he prograra are cl early 9'.1t'l.marized for t he first 
t ime . 

The c:l s s lL"TIpt ion imp l ic it "tllI'o'.l g hou t t he stolt e::nent that all of 
t he prod uct ion f inanced under t hi s program wi l l ' take place in 
A?pa lachid ::'Vly we l l  be in error . There ar� a number of 
und ,1reround ::oa l dcve 10pnent s proposed in Utah , Colorado ,  and 

s o ut hern Hyomin� t o  supp ly var ious power p lant s and which 
r.li�:� ht ql.l.t1ify und er the lou-sulfur , st!al l  operat or eri teria . 

A l so , under thc n ?cc if ied cr'i t cr i.:l � meta llurgical coa l would 
a l so api)e.:lr to qu:tlify e v en t holJ r.:;h it wa s not used for st eafl 
g.cn era.t ion . T h i s  could ex?and t he int er e s t  in this pro6ram 
on the part o f  small western coa l producers . 
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The discus sion a s  t o  the n,'ltllre o f  c u lt ural re sourc e s should 
inc lude s o�e ind ic at ion of t h e  chronolop: ica l r":ln,� e  of the 
hi s toric and arc heo lot� ical va l u e s  inv o lv e d . � t s hou ld be 
c l c.arly rc(.! or; n i z ed that ) unl c �3 3  (l.dcquat e revio�l and ii1it iga
tory procedures a r e  und ert.;l}�en , s iGnificant damage s  t o  
irl"'eplac eable c u lt ural re sourc e s  \vou ld be expect ed . 

We urge t hat t he D epart!11e:1t of Ener;"y in coT'pora,t e a pr'of,ram
mat ic ili)prO,l.ch fo!' the prot ect ion and pr e � wl"vat ion of cu ltura l 
r e s ourc e s  in conj u nct ion with the Coa l Loan Guari-l .. nt ce Pl'oG!"'am . 
A me eting s hould be arraneed with the O f fic e o f  Arc heology and 
Historic Pre s ervat ion ( Carol Shul l , pho!lc : '  5 2 3 - 5 Il 8 3 )  and the 
Adv i sOl"'Y Cou n c i l  on H i storic Pres ervat ion ( Pet er Smith � phone : 
2 S4 - 3 S G 7 ) .  t o  d ev e lop suc h a n  ap proac h .  U n t i l  t h e  pror,rammatic 
approach i s  deve loped ) we u::»k t h�t th�re be a corrc'iit cent on 
the pal't of the Depart::l ent of Enerr;y to raquire t hat loan 
rec ipi ent s cOhlply wit h a l l  c u ltura l re source pres ervat ion pro 
c edure s in ord er that impact t o  the s e  vd lue s  may be avoided or 
mi nirlized . 

The d iscussion flnd pr'o\li o ion s ia l"'cgard t o  Endang ered and 
Threat ened spe c i e s  ( in both t h e  t ext a nd in the Pronosed - , .. -.. , � - , -� �  . .  - -
BorroHel'" s J:nv iT'On;�0:1t:1 J. Q ' lcst  :7_ onn.� i.re )  .:1l'e in.:\d0,-C: �l ':1t c t o  
f.lCct DOl: ' S ob l i ::: a t ion s u n d e r  t h(� :Cnd;1 n �el"ef'i S p e c i e s  Act o f  
1 9 7 3 and t o  e n s ur e  req u ired pr ot e c t ion t o  t h e s e  s p e c i e s  and 
their hab it at . I t em V C of th� Quest ionnaire shou ld inc lud e 
Threatened a s  \ole ll u. s  Enda n;;crc.d species and the u . s . Fish 
and h'i ld lif<l S erv ic e ( r::S ) should be c ontac t ed for' c urrent 
l i s t ine s • 

Section � of the Endangered S p ec i e s  Act o f  1 9 7 3  provides , in 
part , t hat a ll federal a r; cnc i e :; 811'11 1  ut i li��e  the ir author 
it ies in furt heranc e o f  tll� pur p o s e s  o f  t he Act . Implement a 
t ion o f  t he C O�i l  Loan Gual"ant e e  Prozr'::::i o f  fer'S a n  excell ent 
opp�rtun it � � o

.
c ont�ol coal _d av Q lo?�e � t  ac t iv i t i e s  so a s  to 

avo l,d or J:':J_ n 1.7:1 1. ;� e  .'],::.lv c r s e e r f e ct s or. LndD.n ?,l�rc.ci or Thre at ened 
spec i e s  or their habit at 3 .  Therefore , w e  reque s t  t hat DOt 
initiat e con su ltat ion wit h F',JS rc lat ive to d cv e lo;)7:1 cnt o f  
proc edur''-;s und er t h i 3  �)r0t.ra:a t o  ensure r.l'J.x ir:1\.L':l . prot ect i on i s  
prov ided t o  En dangered .:lad T hreat e ned spe c i e s  in ac cordance 
with the Act . 

We be l ieve that t h i s  program will sup port and a s s i s t  Int erior t s  
e ffort s under the SU1"'face r an i:1:: C on s e rvat ion a.nd R e c lam.J.t ion 
Ac t of 1 9 7 7 . The loans wi l l provide the se sma l l  c o a l  
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producers with a more stable fin3 nc i� 1  ba 3 c  wh ich should 
enabl e the;:l t o  fund t he l>1ora sophi ot icat ed po l lut ion , pro 
duct ion , and abat ement requ ireme nt s of the Act . 

We ap prec iat e t he opportunity t o  rev iew thi s stat ement . 

S incere ly , 

SECRI:TARY 

3 



U N I T E D  STATES E N V I RON M E N TAL P R O T E C T I O N  AG E N C Y  
W A S H I N G TON . D . C .  20460 

1 2  MAY 1978 

Mr . James L .  L iverman 
Ac ting Assis tant S ecre tary 

for Environment 
Depar tment of Energy 
1200 P ennsy lvania Avenue , NW 
Wash ington , D . C .  20461 

Dear Hr . L iverman : 

OFFICE OF T H E  
A D M IN IST RATOR 

In accordance with our re sponsib i l i t ies under Section 309 of the 
Clean Air Ac t ,  as amended , the Environmen tal Protection Agency has 
comple ted i t s  review of the Department of Energy ' s  draft environ
mental impact s tatemen t (E I S )  prepared for the Coal Loan Guaran tee 
Program . As a result of our review , we have the following commen ts 
to o f f er . 

EPA concurs wi th DOE ' s  proposal to utilize s i te-speci fic EIS ' s  in 
analy zing individual loan guarantee actions which have the po tential 
for significant environmen tal impact .  S it e-specific analyses should 
detail the nature of lea chate from maj or mine was t'e disposal s i tes as 
well as the trea tment processes and impact o f  trea ted effluent on 
surface and groundwater supp lies . We also suggest that any preliminary 
designa tion of disposal si tes be coord inated with the approp riate S tate 
and Federal agencies prior to circulation of the environmental assess
ment o r  EIS prepared for the site . 

Our only o ther concern' a t  this time invo lves the question of subsidence 
result ing from underground mining activities . We suggest that DOE 
expand i t s  discuss ion of this issue in the f inal EIS . The dis cuss ion 
should include a review of s tate-of- the-ar t methods currently 
being utili zed to control subs idence in und erground mining activi t ie s .  
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We app r ec iate the opportun i ty to r eview and c ommen t on this dra f t  
EIS . In l igh t o f  our r ev i ew and i n  accordance with EPA procedures , 
we h av e  categor i zed the Coal Loan Guarantee Program La (Lack o f  
Ob j ec t ion) and have rated the dr af t E I S  1 (Suffic ien�In f ormation ) .  
P l ease p rovide EPA w i th copies of the f inal EIS when i t  is availab l e . 

Sincerely your s , 

h?� _/:�-t'J' 
L10 s eph M .  McCabe 

Ac t ing D irector 
O f f i c e  of Federal Ac t ivi ties (A- 104 ) 

X I - 2 0  
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Ap r i l 2 7 .  1 9 78  

\-I e  h a ve rc v i c\·.'e d t he d r a f t  E I S  fo r t h e  Coa l L O <l n  G u a ran t ee P rog ra:n 
2nd f i n d a m i s r e p r e s e n t a t i on i n  t h e  " Co a l T r 2n !.' po r t a t i on" s e c t i on ,  
P J ge I V  88-90 , t h a t  coa l dus t b l ow i n g  o ff ca rs i s  a maj o r  p r ob l em 
w i t h coa l u n i t  t ra i n  ope ra t i on s .  As a maj o r co a l - h a u l i n g ra i l ro a d , 
we h a ve n o t  fou n d  t h i s  t o  be t h e  case . 

Ove r t h e p a s t s e ve ra l  yea rs , vie h a ve t r a n s p o r t e d  mo re t h an one 
h u n d re d m i l l i on t o n s  o f  co a l  ove r ve ry l on g  ro u t e s  i n  t h e  w i n d y  
G re a t  P l u i n s a re a ;  ye t on c h e ck i n g ,  I f i n d n o  comp l a i n t  \·,h a te ve r  
<; � ' o u t coa l d u !.' t b l ovJ i n g f rom ou r t r a i n s .  Th i s  i s  b e c a u s e  t he co a l  
\':c;. t ran s po r t  f rom \Jyom i n g cln d Hon t a n a  i s  fa i r l y  we t an d i n  c h u n k  
fo rm b e i n g c ru s h e d  t o  a s i ze t h a t w i l l  p a s s t h rou g h  a 2 - i n ch s c reen . 
A l so ,  we u s e  h i gh - s i de d  coa l ca r s . 

T h e  re fe ren ce on p � g e  I V  90 , t o  a l os s  of . 2 %  t o  2% i s  a b s o l u t e l y  
un re a l i s t i c , b as e d  on o u r expe r i en ce .  He re t h e l o s s e s  rea l l y  t h a t 
g re a t , ou r r i gh t -of-way wou l d be kne e- de ep i n  coa l d u s t ;  h owe ve r ,  
n o n e  i s  v i s i b l e  e ven on ou r h i g h e s t - vo l u me coa l  rou tes . On a one 
h l.m d rc d - c a r  coa l t r a i n ,  a 2%  l os s  hlou l d  me an th a t t h e  eq u i va l en t  o f  
tl" O ca r l oa d s  h'o u l d b l ow a�'/ay ; corrrnon sen s e  a l on e  \"Jo u l d i n d i c a t e  t h i s  
t o  b e  u n  rea I • 

A recen t s t u d y  by the O f f i ce o f Techno l o gy As s e s s men t e n t i t l ed ,  
".8 __ .1(>:..�h no I 0 9����..!lL2J Coa l _.S l l' r.sv P i pe l i n L S " (J an u <l ry 1 9 7 8 ) , 
fou n d  l h � t  d u s t e m i s s i on s  i f, CO Q I  u n i t  t r a i n ope r� t i on s  we re ccn
f i n e d  to <:In a r e a  i m;;;e d i a te l y  adj acen t to the s i l o ex i t  an d en t r a n ce 
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a n d  t h a t  d u s t e m i s s i on s  f ro m  u n i t  t r a i n  or c r a t i o n s  a r e  l i l � e l y  to h a ve 
" a  n e g l i g i b l e  i r: ,p a c t  o n  a i r q u n l i t y . "  Tnc  OTA s t u dy a l s o  re po r t. e d  
t il :J t  t h e  \ !e s t e rn \':e i 9 � i n g a n d I n s p e c t i o n [l u r C Ci <J \·Jh i ch p e rf o r fi'ls i'Jc i gh 
i n g s e r v i c e s  f o r  \'!c s t e r n  r a i l r o a d s , h Cld n o t  r-c ce i ve d  a n y c l u i l;,s o f  
co a l  l o s t  i n  t r a:l s i t . A l s o  c i t ed I·.'e re i n te r v i c\'/s \-.l i t h 1 0c ::3 1  o f f i c i a l s 
i n  a r e a s  i n  \-!y om i n g ,  C o l o r a d o  Cl n d I l l i n o i s  ,,/h i c h h a ve heavy coa l t r a i n  
t r a f f i c . t�o n e  o f  t h e s e  repo r t e d  a n y  co r.,p l a i n t s  o f  f u g i t i ve co a l  d us t  
p rob l e lf:s . Ano t h e r s t u d y ,  d o n e  l a s t  ye iJ r  fo r the L i n co l n / L a n c a s t e r 
C o u n t y  R a i l r o a d  T ra n s p o r t (j t i on S a f e t y  D i s t r i c t ,  s a m p l e d p a r t i c u l a t e s  
o n  t h e  r i gh t - o f - \\' c::y o f  a h e a vy co a l  r o u t e  n e a r L i n co l n ,  N e b r a s k a , a,j d 
f o u n d  t h e  p re s e n c e  o f  c0 3 1  d u s t  to h e  s o  m i n i m a l  as t o  b e  Cl l rro s t  
u n d e t e c t ab l e .  

I t  may b e  t h a t s ome c02 1 s ,  p a r t i c u l a r l y  me t c: l l u r g i c a l co a l s f ro m  
o t h e r p a r t s  o f  t h e  coun t ry ,  a re g ro u n d  a n d  \la s h e d , p ro cl u c i n g c o () l 
f i n e s  w l1 i ch c ou l d  be t roub l e s ome i f  n o t  cove r e d  b y  s o me s o r t  o f  
s e a l e r . To make t h e  b l � n k e t a s s e r t i o n t h a t  b l ow i n g  co a l  d u s t i s  a 
g e n e r a l  p r ob l e m w i t h  u n i t  coa l t r a i n  o p e r a t i o n s , h o�eve r , i s  i n co r r e c t .  
I t r u s t  t h a t  t h e  f i n a l  d r a f t  Iv i l l co r r e c t  t h i s  m i s re p r c s e n t a t i on .  

S i n ce re 1 y ,  

N o r ma n  M. L o r e n t z s e n  
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C,?:al" Si rs : 

1:5Y 5 .  1 978 

Re : Draft P rogr����t1 c ClGP E I S  ��/EI S-C�04-0 
I have rev1 ei":ed the Draft Emri ronm2ntal Im;>act SUl tCl'lient on the 

Co�l lo�n Guarantee Progf'�m. Qui te natura l l y  I di sagree \":1 th the 
essu!;;?t1 ons that 1 i mi t  the imr>acts of the progrtrn to f\orthern and 
C:n�ral �ppal ach i a .  I n formation from the U . S .  ��ol o g 1 c a l  Survey 
i ndi cates p l ans for s i >:teen new mines � n  Ut�h , n i ne of r.'h i ch Fray be 
abl e to qual i fy for the prOrrnr.1. The Ut�h G�ol ogi cal 2nd m neral  Survey 
has found that neerly 90� of o\J r underg round reserves ri;-2et the 1 0-.-:
sul fur requi r2m�nt of the program. Presently , abDut hal f of c� r coa l 
P,oQuct i cn i s  bc� ng shi pped out of the state i n  a l l di recti o�s ; the 
potenti al ��r�et fo� hi gh BTU , l o� s u l fu r  coal f�G� Ut�h i s  vast. I t  
is  Dtir hope i!.nd i ntenti on that Utah coa l cperlltors \":1 1 1  be a major 
p � �t i c1 pant i n  th i s  program. • 

I understand that the imDacts on ��stern coal deve l opm=nt wi l l  
be di scussed i n  a s upp l ement current ly bei ng prepared. Thi s supp1 �  .. ent 
shou l d  be i s sued as a dra ft .  n ot tS pa rt of the fi nal [I S .  The fi nal 
E I S  shou l d  refl ect CC�2r.tS recei ved conce rn i n g  the draft suppl em��t on 
�=stern coal ceve l opm2nt. 

I am concerned that the i n i t i a l  draft E I S  seeiitS to c:i�ha5 1 ze non
t:2stem coal C:e,'e 1 op;;-,::nt for non-��2stem ma rkets . Th i s  may not have 
be�n the � ntent of the Oepartrr:2nt of Energy . but i t  fits a di sturbing 
pa ttern 01 pol i cy - reflected in acti ons l;.nd d(;!;�te of the Congr-ess on 
the Cl eGn Ai r Act Am�ndm2nts of 1 97 7 .  llod i n  acti ons cnd statem2nts by 
offi ci a l s of the l-:hi te House do,!..:!st � c  pol i cy stc:ff, the Env i ronmenta l 
P rotecti on Agency , and the Oep�rtm�nt of I nte ri or - des i gned to b l unt 
the gro�"ri ng uti l izati on of h'�st<:rn U.S. coa l by gi dwestcm and Eas tern 
uti l i ties . 

The State of Ut(:.� �d 1 1  \>:1 thhol d detai led CCiili2nts ui'\ t i l  the draft 
suppl em=nt £IS on i r.-.;>acts of l:�stern coa l  deve 1 0piiEnt vnde� this pr-ogram 
is i ssued. I �nti ci pate thi s based upon conversllt1 ons bet\":cen a 1i2mber 
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o f  my s taff and the Di rector of the Coal loan Gu arantee Proaram. \�i th
cut such a �raft suppl em=nt EIS . the Sta te of Utah " i l l  ossert the 
pos i ti on that the EIS is i n� dequate �nd fa i l s  to meet the l e g� l  rcqui re
r.;:::nts of the ::ational Envi ronm=ntnl Pol i cy Act. 
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STATE OF WEST V IRG IN IA 
GOVERNOR'S OFFICE 

OF 
ECONOMIC AND COM MUNITY DEVELOPM ENT 

JOHN D. ROCKEFELLER IV 
GOVERNOR 

Pub l i c  Hear ing Management 
Box RX , Room 2 3 1 2 
2 0 0 0  M Stre e t , NW 
Washing ton , D .  C .  �0 4 6 l  

Gentlemen : 

CHARLESTON 25305 

RE : Draf t P rogr ammatic CLGP E I S  DOE/EI S - 0 0 0 4 -D 

DONALD D. MOYER 
DIRECTOR 

May 3 ,  1 9 7 8  
PNRS-C-E 
DE I S  

The Draft Env i ronmental Impact S tatemen t  f o r  the C oal Loan 
Gu arantee Prog r am  ( P . L .  9 4 - 1 6 3 )  has been rev iewed by the Wes t  
Virg i n i a  S tate C l e ar i nghouse . 

Thi s  w i l l  certify that the O E I S  has me t requ i rements o f  the 
Un ited S tates Of f i ce of Management & Budge t C ircular No . A- 9 5  
for the S tate o f  We s t  Virg ini a .  

Enclosed i s  a copy o f  . the comments o f  Mr . Torn Cur t i s , 
Coo r d inator o f  our Energy Imp act Program ,  G overno r ' s  O f f ice of  
Econom i c  and C ommun i ty Development , for your con s ider ation . 

I f  you have any que s t ions , p l e a s e  con tact Mr . Tim Oxley 
of my s taf f . 

D SG : s km 

Sincere ly , 

D�,l g. 'k 
D an i e l  S .  Green , Manager 
Prcgram Support Service s 
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• t i : ! O l fS O fT I C E  O F  EC()i'J O �.i I C  (, N O  C o r, : ld L/, � I T Y D L V EL O P t.1 l N T  

f f ·: C , ·; \ ' ·'d.1 s u r' f'orn S E FW I C E S  

\ ': L �.� r '. i f"i G l i J i A  ST/\ T E  C L [ ;\ f1 I f'.-J G I I O U S E  
fWO �.1 [l · s � g .  nl J i L O l r�G � 6  
C H /, fH. l: � T ON,  Vi l ST V I H G I N I /� 25305 Comments concerning till 5 

�ho!lld bo roc oiv')d by til'S 
(D nAFT) EI N I R 0 1 ! r.� U'HA L 1 r.� P/\CT ST/\ TErliE1H (D E IS)  5 / 3 / 7 tJ  no lalor than: ____ _ 

TO: _� __ TU ln Cu r ti s , P roj�e_c_t_C_o_o_r'_(I_i_l l_a_t_o_r ______ � _____ � _____ �_�� 
En e rgy Im pa c t  P r o g ra m  

_� ____ ......;I�:J r og l 'a  n1 Su 12J) O rt S,,-,c:::.., .:,..I'..:...v..:...i �c.:::e.:::sc.-� ____________ ___________ _ 
G o v e l 'l lo �" s Off i c e  o f  E c on o m i c  a nd C u m rn u n i ly Devel opm e n t  

F R O M :  

P rogram Suppo r t  S e r v i c e s  

G o v e rno r ' s Offi c e  o f  Econom i c  a nd C o m m u n i ty D e v elopm e n t  

D E I S  D E S C R I P T I O N :  
C o a l  Loan Gu a ra nt e e  P r o g ra m  - U .  S .  D e p t .  of Ene rgy 

The attached ( Dr a ft) E n v i r o n m e n t a l  I m pact Statement is referred to your ag ency for R EV I EW a n d  
COM M E N T S ,  I f  your a g e n c y  h a s  a n  i n te rest i n  t h i s  Statem e n t  a n d  desire s  to c o m m e n t  on i t  p lease 
C H E C K  T H E  A P P R O P R IATE B O X. Yo u r  cooperat ion is asked in ret u r n i n g  th is memo t o  the State 
Clea r i n g h o u s e  Office, i n d ic a t i n g  y o u r  i n t e rest or n ot, 1 0  days from its receipt. 

o N o  c o m m e n t  ( p lease I fl d ic a t e  Reaso n  I n  S p ace B elow) 0 C o m m e n t s  b e i n g  d eveloped 

EX C o m m e n t s subm itted h e rewith o Co mments s h o u l d  more C'l p p ro p riately (or 
a lso) come from Agency (s)  a s  l i sted b e l o w .  

The s o c i o - e conom i c  imp a c t  a n alys i s  in th i s  D E l S  is weak / re 
f le c t i ng the poorly deve loped s t ate - o f - th e - ar t  for tha t  par ticular 
k i nd o f  analy s i s . 

However ,  th i s  D E l S  does ref l e c t  the impacts expected on coa l  
produc t i on and u ti l i z at i o n  as a r e s u l t  o f  the propo sed c o a l  l oan 
g u arente e  program . 

The proposed prog r am d o e s  not conf l ic t  w i th any s t a te or reg iona l 
prog r am s  o f  wh i ch I am awar e . 

S tate C le a r i nghouse approv a l  i s  r e commended . 

( P l ease u se reverse s ide if add i t io n a l  space is needed)  

R eview e r' s  S i g n a t u re .�Y\ � _______ '--__ � ___ Date 
May 2 ,  1 9 7 8  

T i tle Co-o3d0�o-tn. I 'ih�:U11 �17f'r:;?6t P./\Crtl81-it 7 /  II }  ---J Telep h o n e  ___ � ___ _ 
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