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Summary of Issues and Conclusions 

The Final Northeast Regional Environmental Impact Statement 
(FEIS) , issued by the u.S. Department of Energy, Economic Regula
tory Administration (USDOE) , addresses the proposed action of 
converting, under the authority of the Powerplant and Industrial 
Fuel Use Act, up to 42 powerplants in the Northeast from oil or 
gas to coal. This proposed action has associated with it the 
potential for cumulative or interactive regional environmental 
impacts. The FEIS is designed to provide decision-makers with 
information on the �ypes and magnitude of environmental impacts 
associated with a range of conversion scenarios within the coal 
alternative. The scenarios are defined in terms of the air 
pollution emission limitations that could be imposed on a particular 
facility by a state or federal agency as a condition for conversion 
to coal. 

To obtain public input on the DEIS, USDOE held public hearings 
December 16-18, 1981, in Boston, New York, and Philac:.elphia. 
From these meetings the following key issues were identified: 

Validity of the original number of conversions (42 power
plants) . 

Changes in stack parameters and emission limitations that 
would occur upon conversion of some stations. 

Validity of assumptions in the long-range transport model, 
ASTRAP. 

Severity of acid deposition impacts on agriculture, water 
quality, and cultural resources. 

Availability and feasibility of waste disposal sites, par
ticularly ocean disposal of ash. 

Potential for marketing coal ash as a reusable product. 

Predicted impact of incremental changes in air quality from 
coal conversion upon public health. 

Availability of low-sulfur coal from Appalachia. 

Potential for additional opportunities for conservation and 
utilization of alternative energy technologies in the Northeast. 

Environmental consequences were reanalyzed, using new data provided 
by the utili ties for the 42-station conversion (Coal SIP and 
Modified Coal SIP) scenarios and the 27-station (Voluntary Con
version) scenario. The sUbstantive environmental areas analyzed 
in the FEIS are the same as those analyzed in the DEIS: air 
quality, water quality, land use, biotic resources, socioeconomics, 
and health effects. Analysis indicates that there are few regional 
cumulative or interactive impacts associated with the proposed 
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This final environmental impact statement (FEIS) 
assesses the potential for cumulative and inter
active impacts resulting from the conversion of 42 
powerplants in the Northeastern united states from 
oil to coal and from a more likely "Voluntary 
Conversion" scenario of 27 powerplants. The FEIS 
is designed to provide decision-makers with infor
mation on the types and magnitude of environmental 
impacts associated with a range of conversion 
scenarios wi thin the coal al ternati ve. These 
scenarios are defined in terms of the air pollution 
emission limitations that could be imposed on a 
particular facility by a state or federal agency 
as a condition for conversion to coal. The sub
stantive areas of environmental impact that are 
analyzed are: air quality, water quality, land 
use, biotic resources, socioeconomics, and health 
effects. In addition to coal burning, the potential 
environmental impacts associated with conservation, 
and with the solar, wind, hydroelectric, coal-fired 
cogeneration, wood, and geothermal alternatives 
are assessed. This document together with the 
draft environmental impact statement (DEIS) consti
tute USDOE's Final Northeast Regional Environmental 
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action under the Coal SIP and Modified Coal SIP scenarios and 
that under the Voluntary Conversion Scenario, there are even 
fewer impacts and those that do occur are of lesser intensity 
than was analyzed in the DEIS. 

The areas where there remains potential for cumulative impacts 
are identified below: 

At the regional scale, long-range transport modeling predicts 
an increase in sulfur deposition of up to 6% under worst-case 
conditions in the New York City area, with the increase 
droping off rapidly away from the area. Under the Voluntary 
Conversion Scenario, the increase is 3-4% in the New York 
city area and 1-2% in New England and the Maritime Provinces. 
The slight increase in hydrogen ion deposition is not expected 
to cause an appreciable change in the pH of the regional 
surface waters or significant impacts on biotic resources. 
(Note that the use of the long-range model to provide order-of 
magnitude estimates is appropriate for EIS purposes, although 
such models cannot be used to provide a quantitative basis 
for use in the regulatory process. ) 

Under the Voluntary Conversion Scenario, the regional volume 
of combustion waste (both ash and sludge) is about 35% of 
that produced under the Coal SIP Scenario re�orted in the 
DEIS. I f air pollution limitations require the use of 
scrubbers, the sludge generated from coal combustion could 
tax available disposal capacity in Connecticut. 

Transportation network modeling indicates that no serious 
bottlenecks in the rail system should occur from the predicted 
20% increase in the demand for coal associated with conver
sions in the Northeast. There could, however, be bottlenecks 
at Port Reading, New Jersey, if expansion plans for this 
facility are not implemented. Under the Voluntary Conversion 
Scenario, the increase in demand for coal is reduced to 14%. 

The 4% increase in mining activity associated with the 20% 
increase in coal demand will result in an increase in mining 
fatalities in 1991 of 4% over a base of 68.2. Injuries will 
increase by 3% over a base of 8387 . There will also be a 
potential increase of 30 fatalities (over a base of 1541) 
and 1050 injuries (over a base of 54, 306) associated with 
increased rail traffic. This would be reduced under the 
Voluntary Conversion Scenario. 

Dispatch analysis for the three power pools in the region 
(the New England Power Pool, the New York Power Pool, and 
the Pennsylvania-New Jersey-Maryland Interconnection) indi
cates that if maximum displacement of oil is to be achieved, 
alternative technologies (including conservation) are comple
mentary to coal conversion, and cannot be substituted for it. 



Increases in short-term pollutant concentrations will increase 
the risk of aggravation of existing asthmatic and respiratory 
condition�, cause additional slight eye irritation and minor 
transitory effects in persons undergoing strenuous exercise, 
and may slightly increase public susceptibility to bacterial 
infections. These effects will be confined primarily to 
large urban areas where pollution levels are already high. 
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1 . 1 D ESCRIPTIO N  OF THE PRO POSED ACTIO N  

1 .  SUMMARY 

I n  October 1981 , the United States Department of Energy ( USDO E )  i ssued the D ra ft Nort heast 
Regi ona l  Envi ronmenta l Impact Statement ( DO E/EIS-0083- D ) .  That DE IS  addressed the proposed 
act i on of t he cessat i on of the use of oi l and natura l  gas as the primary energy source in up to 
42 powerp lants  i n  the Northeastern United States .  For the ana l y s i s  conta i ned in the D E I S ,  it 
was assumed t hat such cessat i on wou l d  be accomp l i shed through the use of coa l a s  a primary 
energy source i n  these powerp lant s .  

Comments o n  the D E I S  were recei ved both duri ng a n d  a fter a forma l 90-day publ i c  comment period .  
The purpose of this  document is  to  address those  comments .  Thi s document , desi gnated DOE/EIS-
0083- F ,  a nd the DEIS ( i ncorporated by reference) together const itute USDO E ' s  F i na l  Northeast 
Regi ona l  Envi ronmenta l Impact Statement . 

As exp l a i ned i n  the DE IS , USDOE i nvol vement i n  the proposed act i on cons i sts  of the potentia l  for 
i ss ua nce of a prohibit i on order coveri ng one or more of these powerp lants  unde r the prov i s i ons  
of the Powerp lant and I ndustrial  Fuel Use Act ( FUA) of  1978 . As  amended by the Omn i bus Budget 
Reconc i l iat i on Act (OBRA)  of  1981 , wh i ch provi des for a tota l ly v o l u nta ry convers i on program, a 
ut i l ity may cert i fy to USDOE that statutory fi ndi ngs rega rd i ng t he techn ica l  a nd fi nancia l 
feas i bi l ity of the convers i on can be met , and  may request that USDO E i ssue a pro h i b it i on order 
based on t hat cert i f icat i o n .  A powerp lant covered by such an order is e l i g i b l e  for certa i n  
preferent i a l  status under the C l ean  Ai r Act . 

The 42 powerp lant s  i nc l uded i n  t he st udy ( see Tab l e  1 . 1 )  are l ocated i n  a ten-state regi on  
extendi ng from Ma ryland to  Ma i ne .*  The  s ites were sel ected from a n  orig i na l  l i st of 117  coa l 
capa b l e  p la nts  devel oped by the Pre s i dent ' s  Coa l  Commi s s i o n .  The origi na l  l i st was reduced by 
the U . S .  Department of Energy ( USDO E ) , us i ng the criteria of e l i m i nat i ng ( 1) most un its over 25 
yea rs of age and (2 ) stat i ons with an  aggregate capacity of l ess  than  100 megawatts (MW). The 
age and s i ze criteria focused attent i on on those powerplants  that had the greatest potent i a l  for 
o i l  d i sp lacement and economic  benefits , and on t hose units  hav i ng t he l ongest rema i n i ng useful  
l i fe .  

T h e  proxi mity of these coa l -capa b l e  powerp lants  to each other ( see F ig .  1 . 1 ) s uggests a potentia l  
for  the i mpacts from coa l  combust i on to  i nteract , creat ing larger or d i fferent types of effects 
tha n  wou l d  genera l ly be associated with any i nd i v i dua l p lant .  The phys i ca l  extent of t hese 
co l l ect i ve i mpacts mi ght a l so reach beyond the area surroundi ng the i nd i v idua l  p lant s  i nto  a 
larger geograph i c  reg ion .  

For  t he purposes of the  E I S ,  the  fo l l owi ng types of impacts are  def i ned :  

Site-speci f ic  i mpacts are impacts confi ned to the i mmediate area , genera l l y wit h i n 
50 km , o f  a pa rt i cu lar  site , e . g . , impacts a ssociated with the convers i on of a s i ng l e  
powerp lant .  

Interact i ve i mpacts result from the combi nat i on or i nteract i on of i nd i v i dua l impacts 
from two or more powerplant convers i o n s , and may d i ffer from the i nd i v i dua l impact s .  

Regi ona l  impacts are i nteract i ve impacts which  extend beyond the area s surroundi ng the 
i ndi v i dua l p lants into a larger reg i on .  

Cumulat i ve i mpacts are i mpacts that res u l t  from t he i ncrementa l i mpact of the proposed 
act i on when added to ot her past , present , and reasonab ly  foreseea b l e  future act ions  
regard l ess  of what agency or person underta kes s uch  act i o n .  

An effect i ve strategy for coa l convers i on i nvo l v ing mU l t i p l e faci l ities  requ i res i nformat ion  o n  
t hese larger-sca le  c umu lat i ve a n d  i nteract i ve effects s o  that dec i s i ons  on  site fea s i b i l ity can 

*Vermont genera l ly has been exc l uded from the st udy , as the state conta i ns none of the subject 
ut i l ity boi l ers , nor i s  it cons i dered a l ocat i on for combust i on waste di sposa l .  
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Tab l e  1 . 1 .  Fac i l ities  I ncl uded i n  the Northeast 
Reg i o na l  Envi ronmental Impact Statement 

42- Stat i o n  Conve rs i o n  Sce nariosa 

State/Fac i l  i ty 

Connecticut 

Bri dgeport Harbor 
Devon 
Mi ddletown 
Montvi l l e 
Norwa 1 k Harbor 

Del aware 

Edge Moor 

Ma i ne 

Mason 

Maryl and 

B randon Shore s  
Crane 
R i vers i de 
Herbert A. Wagner 

Massachusetts 

Canal 
Mt. Tom 
Myst i c  
New Boston 
Sal em Harbor 
Somerset 
West Spr i ngf i e l d 

New Hampshi re 

Sc h i l l e r  

New Jersey 

Bergen 
Burl i ngton 
Deepwater 
Hudson 
Kearny 
Sayrevi l le 
Sewaren 

New York ----

Al bany 
Arthur Kil l 
Danskamme r Poi nt 
E. F. Barrett 
Far Roc kaway 
G l e nwood 
Lovett 
Northport 
Oswego 
Port Jefferson 
Ravenswood 

Pennsyl van i a  

C romby 
Schuyl ki 11 
Southwark 
Spri ngda l e  

Rhode I s l and 

South Street 

TOTAL STATIONS 

TOTAL UNITS 

aSee F i  gure 1 . 1 .  
b

See Fi gure 1 .  2 .  

U n i t  

3 
7 , 8  
1 , 2 , 3  
5 
1 , 2  

1 , 2 , 3 , 4 

1 , 2 , 3 , 4 , 5  

1 , 2  
1 , 2  
4,5 
1 , 2  

1 
1 
4 , 5 , 6  
1 , 2  
1 , 2 , 3  
6 
3 

4 , 5 , 6  

1,2 
7 
7 , 8 , 9 
1 
7 , 8  
4 , 5  
1 , 2 , 3 , 4 

1 , 2 , 3 , 4  
2 , 3  
1 , 2 , 3 , 4 
1 , 2  
4 
4 , 5  
3 , 4 , 5  
1 , 2 , 3 , 4  
1 , 2 , 3 , 4  
1 , 2 , 3 , 4  
3 

2 
1 
1 , 2  
7 , 8  

12 

42 

94 

27-Stat i o n  (Vol untaby )  Convers i o n  
Scenario  

State/Fac i l i ty 

Connecti cut 

Bri dgeport Harbor 
Devon 

Norwa l k Harbor 

Del aware 

Edge Moor 

Ma i ne 

Ma son 

Maryland 

Brandon Shores 
C rane 

Massachusetts 

Mt. Tom 
Mystic 
New Boston 
Sa l em Harbo r 
Somerset 
West Spri ngfi e l d  

New Hampsh i re 

Schi l l e r  

New Jersey 

Bergen 
Burl i ngton 
Deepwater 

Sayrevi l l e 

New York 

Al bany 
Arthur Ki l l  
Danskammer Po i nt 
E .  F .  Barrett 

Lovett 

Port Je fferson 
Ravenswood 

Pennsyl van i a  

Cromby 

Rhode I s l and 

South Street 

TOTAL STATI ONS 

TOTAL UNITS 

U n i t  

3 
7 , 8 

1 , 2  

3 , 4 

3 , 4 , 5  

1 , 2  
1 , 2  

1 
4 , 5 , 6  
1 
1 , 2 , 3  
5 , 6  
1 , 2 , 3  

4 , 5 , 6  

2 
7 
7 , 8 , 9  

4 , 5  

1 , 2 , 3 , 4  
2 , 3  
3 , 4 
1 , 2  

3 , 4 , 5  

3 , 4  
3 

2 

12 

27 

55 
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be made and appropri ate m i ti gative strategi es adopted . The c umul ative anal ys i s  prov i des the 
s i te- spec i f i c analyses w i th a broad set of constrai nts w h i c h  i f  not cons i dered cou l d reduce the 
l i kel i hood of  i nd ivi dual convers i on s .  

I n  an  effort t o  prov i de i nformat i on on  these vari ous  ki nds of i mpacts, the Northeast Regi onal 
Envi ronmental I mpact Study was undertaken by USDO E .  The study foc uses on the potenti al  effects 
of mul t i p l e  coal convers i ons, i n  a fa i rly  di screte geograph i c  regi on, on ( 1 )  ai r qual i ty ,  
( 2 )  sol i d  waste di sposal, ( 3 )  fuel  s upp ly  and transportati on, and ( 4 )  heal th effects . These 
techn ica l  areas were i denti f i ed as those i n  whi ch c umul ative effects are most l i ke ly  to occur .  
A separate tec h n i cal  tas k  force report for each of these techn i cal  areas ( see References at the 
end of t h i s  sect i o n )  prov i des i nformat i o n  on the extent and magni tude of the i mpacts predi cted 
from the i nc rease i n  demand for coal i n  the northeastern U n i ted States as  a res u l t  of the con
vers i on s .  I nformat i o n  from these reports has been i ncorporated i n  the anal ysis for t h i s  E I S .  

The depth a n d  breadth of  coverage i n  the techni cal reports a n d  i n  thi s E I S  are suff i c i ent to 
prov i de a data base for s i te-spec i f i c  envi ronmental analyses as we l l as prov i d i ng a broader 
perspective for asses s i ng the i mpacts of the p roposed act i on .  Detai l ed s i te-spec i f i c  i s sues are 
not treated i n  thi s study ; i nstead, generi c  i ss ues that are cumul ative or i nteractive on  a 
reg i onal bas i s  are emphas i zed .  Th i s  approach conforms to the i ntent of the Nati onal Envi ronmen
tal Pol i cy Act (NEPA) i n  general,  and to the Counc i l  on Env i ronmental Qual i ty Regu l ati ons on 
i mp l ementi ng NEPA p rocedures i n  part i c u l ar, as the documents prov i de the m i ddl e t i er i n  a three
ti ered approac h to i mpact asses sment .  The f i rst t i er i s  the pub l i s hed F i nal  Programmati c  Env i 
ronmental Impact Statement for the F u e l  U s e  Act ( USDOE 197 9 )  and the Rev i sed Programmati c  Envi 
ronmental Impact Statement for the Energy Supp ly  and Envi ronmental Coordi nati on Act (Federal 
E nergy Admi n i strat i o n  1977 ) ; thi s i s  fol lowed by the Draft EIS and the F i nal  EIS (th i s  docume n t ) .  
The fi nal t i e r  i s  composed of  s i te-spec i f i c  envi ronmental i mpact statements . 

1. 2 AP PROACH TO ANALYS I S  

Th i s  envi ronmental i mpact statement i s  des i gned t o  p rovi de dec i s i on-ma kers with i nformati on o n  
the types and magni tude of  env i ronmental i mpacts associ ated w i t h  a range of  coal convers i o n  
strateg i es . *  To p rovi de thi s type of  i nformati o n ,  the approach t o  envi ronmental i mpact analys i s  
i n  the D E I S  focused o n  the asses sment o f  four al ternative convers i o n  scenar i o s .  These scenarios  
are defi ned in  terms of the  ai r poll ution  emi ss i on  l i mi tati ons  that  cou l d  be i mposed on a fac i l 
i ty by a state o r  federa l agency a s  a cond i t i o n  for convers i on .  The use o f  ai r qual i ty l evel s 
as c r i teri a for determi n i ng the feas i b i l i ty of any p roposed convers i ons  i s  i n  consonance wi th 
the FUA sti p u l ati on  that al l fac i l i t i es undergoi ng convers i on meet al l appl i cab l e  env i ronmental 
requ i rements . 

The four a i r  qual i ty scenari os i n  the D E I S  are:  ( 1 )  the emi s s i ons  from burni ng coal at the rate 
spec i f i ed for o i l  i n  the current State Imp l ementati on P l an (O i l  S I P ) ; ( 2 )  the emi s s i ons  from 
burn i ng coal at the current coal S I P  (Coal S I P ) ; (3)  the emi s s i ons from burni ng coal at the 1971 
New Source Performance Standards ( 1971  NSPS ) ; and ( 4 )  the emi  ss  i on 1 i mi tat i ons p roposed by 
certa i n ut i l i t i es and state agenc i es for the i r  powerp l ants, wi th al l other powerp l ants mode l ed 
at the coal S I P  (Mod i f i ed Coal S I P ) .  The app l i cat i on o f  a n  ai r qual i ty scenar i o  to al l 4 2  u n i ts 
represents a worst- case esti mati on of the a i r  qual i ty i mpacts associ ated w i th that scenari o .  

The overa 11  organi z i ng framework for the D E I S  i s  composed of  three i nterre 1 ated e l ements: 
( 1) the coal fuel  cyc l e ;  ( 2 )  sUbstantive envi ronmental i mpact areas such  as ai r qual i ty, water 
qual i ty, and b i oti c resources ; and (3) geograp h i cal ly  def i ned i mpact assessment reg i on s .  Th i s 
type of o rgani zati o n  prov i des i nformati o n  on the magni tude and s i ze of an i mpact as wel l as on 
i ts geograp h i c  i nc i dence.  

The f i rst el ement of  the f ramework, the coal fuel  cyc l e, can be d i saggregated i nto f ive major  
components : m i n i ng, coal  c l ea n i ng and  p roces s i ng, transportat i o n ,  combusti on, and waste di sposal . 
The second element i n  the framework, the s ubstanti ve envi ronmental i mpact areas , are acted upon 
by the components of  the fuel  cyc l e, potenti al ly  p roduc i ng cumul ative and i nteractive env i ron
mental i mpacts . The s ubstantive envi ronmental i mpact areas i nc l uded i n  th i s  analys i s  are ai r 
qual i ty, water quali ty, land use, b i oti c  resources, soci oeconomi cs, and publ i c  hea l t h .  

The potenti al i mpacts of  the f u e l  cyc l e  components on each of  these s ubstantive areas, both i n  
terms o f  type and degree, depend o n  the ex i st i ng cond i t i ons (basel i ne environment)  i n  the p hys i cal  
area where the i nteraction  occurs . I n  the D E I S, the potenti al i mpacts of the proposed act i o n  
are asses sed as they coul d o c c u r  i n  four conceptually di sti nct b u t  geograph i cal l y  ove r l app i ng 
regi ons, each one assoc i ated with one or more components of the coal fuel  cyc l e .  The 

*In th i s  anal ys i s, the o n l y  FUA- rel ated fuel that is cons i de red is coal . The assumpti on i s  that 
of the al ternate fuel s avai l ab l e  to a ut i l i ty, coal, even wi th adequate envi ronmental control s, 
provi des i n  compari son a worst- case s i tuat i o n  for the p u rposes of envi ronmental i mpact analys i s .  
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aSsessment regions are: the Supp ly Region , the Transportation Networks Region , the Combus t i o n  
Reg i on , and the D epos i ti on Reg i on .  The re l ati onship between the component o f  the coal fuel 
cycle and the assessment reg i ons i s  represented i n  F i gure 1. 3 .  A summary of envi ro nmental 
i mpacts that could occur as a result of the proposed act i o n  i s  pre se nted in Tabl e 1 .. 2 .  

I n  December 1981, public heari ngs were held i n  Boston , New York C i ty, and Phi lade l phia to rec e i v e  
comments o n  the D E I S  from i nte rested parties. I n  addit i on , wri tten comments on the D E I S  were 
rec e i ved from interested parties through February 1982 . Based on a l l  comments that were received, 
rev i si ons to the DEIS  were undertaken .  

The fol l owing i ssues  were i denti f i ed: 

Vali di ty of the o r i g i nal number of conversions ( 42 powerp l ants) . 

Changes i n  stack parameters and emi ssi o n  limitati ons that would occur upon conversi on 
of some stations. 

Val i di ty of assumpti ons in the long- range transport model,  ASTRAP .  

Seve r i ty o f  ac i d  depos it i on i mpacts on agricul ture , water qua l i ty ,  and cultural resources. 

Ava i labi lity and feasi bi li ty of waste di sposal  si te s ,  parti c ularly ocean di sposal  of 
ash. 

Potential for marketi ng coal ash as a reusabl e product.  

Predi cted i mpact of i nc remental changes in  ai  r qual i ty from coa  1 conve rs i o n  upon 
publ ic hea l th. 

Avai labi l i ty o f  l ow-sul fur coal from Appalachi a. 

Potential for addi t i o nal oppo rtun i t i es for conservati o n  and ut i li zation o f  alternati ve 
energy technol o g i e s  i n  the Northeast. 

The responses to i ssues rai sed were of two types: those that cons i sted of clari f i cation and 
updating  of the analysi s do ne i n  the DEIS;  and those that consi sted of the analysi s of additio nal 
scenar i os. These two types of responses formed the organizatio nal basi s  for the F i nal Northeast 
Reg i o nal Envi ro nmenta l  Impact Statement.  

The bas i s  for most of the addi t i onal  analysi s was the concern about the number o f  stat i ons or 
un i ts i ncluded in  the study as well as the accuracy of the si te informat i on used in  the analys i s. 
To recti fy thi s problem , a survey of a l l  the utili ties include d i n  the draft study was under
taken to determi ne whi ch powerplants were sti ll be i n g  consi dered for coal conversi o n ,  the correct 
operati ng parameters for the facili t i e s  and the current approved SIP l i mits  ( see Appendi x A, 
Letter to Ut i l i t i es) . Based on the survey , the 27 stations li sted i n  Table 1. 1 and shown i n  
F i gure 1. 2 are i nclude d i n  the expanded analys i s  a s  a separate subset .  The 27-stati o n  scenari o 
ha s been designated as the "Voluntary Convers i on Scenar i o , "  and represents a more li ke l y  maxi mum 
conversi o n  case , to be contrasted with the 42-stati on worst-case scenari o  i n  the DEIS . The 
i nformation from the survey prov i ded the basis for rev i si ng the exist i ng DEIS  ai r qua l i ty analysi s;  
i t  al so prov i ded an addi tional set o f  air  quali ty sce narios.  The results o f  the addi t i onal a i r  
quality modeli ng were assessed to determine potential environmental i mpacts. 

Thi s  F i nal Northeast Reg i onal Envi ronmental Impact Study i s  organ i zed in the fo l lowi ng way . 

Cop i es of the l etters of comment received duri ng the D raft Envi ronme ntal Impact Statement ( D E I S )  
rev i ew peri o d  are i ncluded i n  thi s Final EIS i n  Section  4 .  Each l ette r has been assi gned a 
response code consi st i ng of one or more alphabeti cal l etters, and consecut i ve numbers have been 
ass i gned to i ndi vi dua 1 comments contai ned i n  each 1 etter.  For example , the correspondence 
received from the U . S .  Environmental Protect i on Agency has a response code USEPA , and the U. S .  
Department o f  I nter i o r  has a re sponse code USDOI . The i ndi v i dual comments i n  the letters are , 
there fore , assi gned desi gnati ons such as USEPA-l, USEPA-2 , USDOI - l ,  USDOI -2 , etc. The letters 
themse l ves  have been bracketed and coded so the rev i ewer can readi ly locate the response to any 
given comme nt.  Both the l etters and specific responses have been reduced in si ze so that the 
actual l ette r appears on the l eft side of a page and the correspo ndi ng response appears on the 
ri ght s i de .  Where appropriate , a written re sponse has been prov i ded for each comment .  

I n  some case s ,  a sUbstant i al number o f  comme nts dea l t  wi th one parti cul ar area of concern. 
The se comments have been addressed by Topical Responses whi ch  appear in Section 3. Thus, for 
comments requesting more i nformation  on the impacts o f  ac id deposition on cul tural resources, 
the respo nse woul d be: "See Top i cal Response 3 . 4. "  These Topi cal  Responses are desi gned to 
answer the comments rece i ved on the part i cul ar i ssue. The Topical Respo nses also i nclude anal yses 
of the new a i r  quality scenari os discussed i n  Section 2 .  
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Air 
qual ity 

Water 
qua 1 ity 

Land 
use 

Table 1.2. Summary of Environmental Impactsa 

Supply 
Region 

Transportation 
·Networks 

Region 

No regional cumulative impacts No regional cumulative impacts 
are anticipated. There is a are anticipated. Impacts 
potential for site-specific associated with increased 
increases in TSP associated train movements may occur 
with increases in mining adjacent to the transportation 
activity. (DEIS Sec. 5.l.1) links. (DEIS Sec. 5.l.2) 

Combustion 
Region 

Dispersion modeling predicts 
that the conversions will not 
result in violations of air 
quality standards or PSD 
increment on the regional 
scale as a consequence of 
cumulative impact under 

- any of the conversion 
scenarios. (Topical 
Response 3.1) 

No regional cumulative impacts 
are anticipated if the Surface 
Mining Control and Reclamation 
Act is adequately enforced. 
(DEIS Sec. 5.2.1) 

No regi;��; ��;�;��i�; i;;�r�� No regional cumulative impacts 
are anticipated. Site-specific H are anticipated. Site-speci
impacts may result from spills, t fic impacts could result from 
leaching, and leakage from coal, r: the thermal and chemical dis-

No regional cumulative impacts 
are anticipated. Some site
specific increases in the land 
area disturbed by surface 
mining will occur. The total 
increase in land disturbed is 
6% over the total land mined 
in 1990. (DEIS Sec. 5.3.1) 

...... limestone and waste, particularly): charge of individual power
····at loading and unloading points. .... plants into adjacent surface 

(DEIS Sec. 5.2.2) waters. (DEIS Sec. 5.2.3) 

No regional cumulative impacts 
are anticipated, as no new 
railway line construction is 
required.' Site-specific 
impacts are possible at 
expanded port facilities. 
(DEIS Sec. 5.3.2) 

The additional solid waste 
generated by coal combustion 
and the use of pollution con
trol technology may tax waste 
disposal capacity in several 
states in the Northeast 
(DEIS Sec. 5.3). Under the 
Voluntary Conversion Scenario 
the volume of combustion wastes 
is about 35% of that produced 
under the DEIS Coal SIP Scen
ario. (Topical Response 3.5) 

Deposition 
Region 

Under the Voluntary Conversion 
Scenario, the increase in 
sulfur deposition is 3-4% in 
the New York City area and 
1-2% in the Maritime Prov
inces. (Topical Response 3.2) 

For the Voluntary Conversion 
Scenario, the sulfur deposi
tion of up to 4% represents 
a pH change of less than 0.02. 
(Topical Response 3.6) 

No regional cumulati�e impacts 
� anticipated from the pre
dicted small increases in 
in sulfur deposition. (DEIS 
Sec. 5.3.4) 
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Biotic 
resources 

Socio
economics 

Health 
effects 

Supply 
Region 

No regional cumulative impacts 
� anticipated. Site-specific 
impacts on biotic resources 
mfght result from habitat 
loss associated with mining 
and coal processing. (DEIS 
Sec. 5.4.1) 

No regional cumulative impacts 
are anticipated. The increase 
in coal production associated 
with the conversion program is 
within normal levels of acti
vity and is not expected to 
produce adverse impacts. In
creases in mining activity 
may have positive socio
economic impacts. (DEIS 
Sec. 5.5.1 and Topical 
Response 3.9) 

An increase of 4% in fatalities 
in 1991 is associated with in
creased mining activity. The 
corresponding increases in in
juries and disabilities are 3% 
and up to 9%, respectively. 
(DEIS Sec. 5.6.1) 

Table 1.2. Concluded 

Transportation 
Networks 

Region 

No regional cumulative 
are anticipated from tt 
increase in coal transport. 
(DEIS Sec. 5.4.2) 

Transportation network model
ing indicates the potential 
for bottlenecks in the port 
areas if plans for expanding 
these facilities are not 
implemented. (DEIS Sec. 5.5.2 
and Topical Response 3.10) 

The potential increase in 
fatalities and injuries 
associated with increased 
railroad traffic by 1991 
is about 2% above the base 
case of 111 occupational 
and 1430 public fatalities, 
and 47,900 occupational and 
6450 public injuries. (DEIS 
Sec. 5.6.2) 

Combustion 
Region 

No regional cumulative impacts 
� anticipated. Site-specific 
impacts including loss of 
habitat might result from in
crease in activity at lime
stone mines and quarries. 
(DEIS Sec. 5.4.3) 

There is a potential for the 
consumption of PSD increment 
by the converted powerplants. 
This could limit industrial 
growth in a number of highly 
industrialized counties. The 
extent of this impact could 
not be quantified. (DEIS Sec. 
5.5.3) 

The worst-case increase in 
the 24-hour pollution con
centrations of S02' TSP, ozone, 
N02, and respirable particu
lates (recurrence interval 
of 5 years) under the Coal 
SIP Scenario may aggravate 
respiratory conditions in a 
small portion of the 17% 
of the population who have 
respi ratory di seases. Other 
slight, transitory effects 
will occur. The health risk 
for the Voluntary Conversion 
Scenario will be less. 
(Topical Response 3.7) 

Deposition 
Region 

Based upon available data, the 
contribution of the proposed 
action would not appear to 
adversely affect agricultural 
production on the region. 
(Topical Response 3.3) 

Economic impacts associated 
with the predicted increase 
in sulfur deposition could not 
be quantified (DEIS Sec. 5.5.4) 

A 2% increase in monthly 
levels of atmospheric sulfate 
may contribute to a slight 
increase in public suscepti
bility to bacterial infection 
in areas where high concen
trations of other pollutants 
are present. (Topical 
Response 3.7) 

aUnshaded table entries indicate a potential for regional cumulative impacts, or insufficient information to conclude that there is no potential 
for such impacts. Shaded entries indicate that no regional cumulative impacts are expected. 
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Some o f  the letters of  comments contained lengthy encl osure s  cons i st ing of  stati stica l  data , 
reports , l arge maps , etc . S i nce thi s documentati on in many case s  i s  not spec i f ic  to the p roposed 
act i on but i s  s i mp l y  be ing provi ded in associ ati on with some of the actual comments contai ned i n  
the l ette rs , o r  e l se had n o  bearing on  the comments thems e l ve s , i t  i s  not reproduced i n  the FEIS 
i n  an e f fort to conserve space and mate ri a l s .  However , the encl osures  are ava i l ab l e  for pub l i c  
inspect i on at the Economic Regul atory Admi n i strat i on Off ice i n  Washingto n ,  D . C .  They a r e  i ncor
porated i nto the offici a l  f i l e ,  and they have been rev i ewed to dete rm i ne whether or not the i r  
content wou l d  change any o f  the concl u s i ons reached i n  the Draft EIS .  

The comments have been a rranged i n  the f o  1 1  owi n g  order :  federal agenci  es , state agenci es , 
regional and county agenc i e s , uti l i t i e s , and pr ivate o rgani zati ons and i nd i v i dual s .  With i n  each 
of these  categori e s ,  the comments have been a rranged chrono 1 ogi ca l ly .  The acronyms used to 
i de nti fy the letters of comment are l i sted on page 4-3 .  

S ection 5 contains  a l i st o f  Errata and Addenda to the DEIS , and Section  6 i s  a l i s t  o f  p re
parers of  the FEIS . 
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2 . 1 INTRODUCTION 

2. DESCRIPTION OF AIR QUALITY SCENARIOS 

The p roposed acti o n  assessed  i n  the  Draft Northeast Reg i ona l  Envi ronmental Impact Statement 
( DEIS )  was the cessat i o n  of the use of o i l and natural gas as pr i mary energy sources i n  up to 
42 powerpl ants i n  the northeastern U n i ted States .  The objecti v e  of the proposed act i on , i n  
consonance wi th the purpose o f  the Powe rp l ant and Industri a l  Fuel  Use Act o f  1978 (Pub .  L .  95-620) 
(FUA ) , was to mi n i mi ze or e l i mi nate o i l  consumption  in as many o f  these u n i ts as poss i b l e ,  i n  
comp l i ance wi th a l l envi ronmental regu l ati on s .  These s i tes  were s e l ected from a l i s t  o f  117 coal 
capabl e p l ants devel oped by the Pre s i de nt ' s Coal Commi s s i o n .  

T h e  e nv i ronmental i mpact ana l ys i s  was based upon four a l ternative convers i o n  scenar ios , def i ne d  
i n  terms of  a i r pol l ut i on emi s s i on l i m i tati ons that cou l d be i mposed on  a fac i l i ty b y  a state o r  
federa l agency as  a cond i ti o n  f o r  convers i o n .  These four a i r  q u a l  i ty scenarios were: ( 1 )  the 
emi s s i ons f rom burni ng coal at a rate spec i f i ed for o i l in the current State Imp l ementati on  P l an 
(O i l  SIP ) ; ( 2 )  the emi s s ions  from burn i ng coal at the current coal  SIP (Coal  SIP ) ; (3)  the 
emi s s ions from burn i ng coal at the 1971 New Source Performance S tandards ( 1971 NSPS ) ; and (4) the 
emi s s i on l i m i tati ons p roposed by certai n uti l i ti e s  and s tate age n c i e s  for spec i fi c  powe rp l ants , 
with a l l other powerpl ants mode l e d  at the Coal SIP (Mod i f i ed Coa l SIP) . 

On August 13 , 1981 , the Fuel  Use Act was amended by the Omn i bus  Budget Reconc i l i at i o n  Act to 
p rov i de for a tota l l y  vol untary convers i on program . As a res u l t of thi s change , many o f  the 
u n i ts at these 42 powe rp l ants wi l l  not be converted , and  the numbe r  of powerp l ants cons i dered to 
be  conver s i o n  candi dates has been reduced from 42 to 27 (see Tab l e 1 . 1 ) .  

Most o f  the stat i on data used i n  the DEIS were obtai ned from i nformati on  s upp l i ed by the uti l i ty 
to the Federal Energy Regul atory Comm i ss ion  (FERC Form 67 ) .  At publ  i c  heari ngs he l d  Decem
ber 16- 18 , 1981 , several  ut i l i ty representati ves  rai sed questi ons about some of the data used i n  
the ana l ys i s .  Some o f  these parameters wou l d not app l y  i f  convers i o n  occurred ( e .  g . , stack 
hei  ghts ) and some i nfo rmat i on  was mi ss  i ng , i ncorrect ,  or out o f  date . It a l so was noted that 
many of the convers i ons consi dered i n  the DEIS wi l l  not occur , and s hou l d  not be cons i de red i n  
a n  assessment o f  the cumu l ative  i mpacts o f  convers i o n .  

A s  a resu l t  o f  these concerns , a request f o r  add i t iona l  i nformati o n  o n  coa l  convers i o n  p l ans was 
sent to each o f  the uti l i ti es i nvol ved on January 18 , 1982 (see Append i x  A ,  Letter to Uti l i ti e s ) . 
The responses e i ther veri f ied  o r  corrected the stack parameters and/or emi s s i o n  l i m i tations  used 
i n  the DEl S  mode l i ng .  I f  no menti on was made of a part i c u l a r  top i c ,  it  was assumed that the 
i nformation  i n  the DEIS was correct.  The  uti l i ti e s  a l so were reques ted to i nd i cate wh i ch units  
they i ntended to convert to coal . W ith  the  new data , three  scenari os were devel oped to  analyze 
the impacts from the vari ous comb i nations  of coal convers i ons that might occur.  

2 . 2 FEIS AIR QUALITY SCENARIOS 

The fi rst scenari o  i s  the Coa l SIP (CS) Scena ri o ,  whi c h  i s  s i mi l ar to the Coa l SIP Scenari o  i n  
the DEIS . The data used i nc l uded any corrected p l ant operati ng parameters (stac k he i ght , gas 
e x i t  temperature , gas e x i t  ve l oc i ty ,  p l ant capaci ty factor ,  etc . ) rece i ved from the uti l i t i es . 
The emi s s i o n  l i m i tati ons are the Coa l SIP va l ue s  used i n  the DEIS except i n  cases where new 
i nformation  represent i ng regu l atory agency l i m i tati ons  was rece i ved .  

The second scenar i o  ana l yzed was the Mod i f i e d  Coa l  SIP  (MCS ) Scena ri o ,  wh ich a l so i nc l uded any 
new data from the uti l i t i e s ,  i n  add i t i on to changes i n  SIP val ues that wou l d  app l y  to several  of  
the p l ants . In a l l case s , the  stack parameters of the  MCS are  i de ntical  t� those of  the  CS . 
The di fference betwe e n  the two scenari os i s  i n  the emi s s i o n  rates :  the emi s s i on rates of the 
MCS represent the l eve l s  that the uti l i ty or Pub l i c  Serv i ce Comm i s s i o n  wou l d  prefer. In mos t  
cases t h e  MCS emi ss i o n  rate i s  h i gher than t h e  correspond i ng val ue  u s e d  i n  t h e  C S  scenari o .  For 
the Brayton Po i nt faci l i ty i n  southern Massachusetts , which  has a l ready converted and i s  i nc l uded 
i n  the background a i r  qual i ty ,  the actua l  emi s s i ons  from coal burni ng were used .  The purpose of  
ana l yz i ng these two scenar ios  was to  i dent i fy pos s i b l e changes in  e nv i ronmental i mpacts descri bed 
i n  the DEIS that woul d  resu l t  from the use of  more accurate data . 
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The thi rd scenar i o ,  Vo l untary Convers i o n ,  i nc l udes o n l y  the  27 p l ants ( 55 u n i t s )  cons i de red to 
be the more l i ke l y  convers i o n  candi dates . These  p l ants are mode l ed as stated under the MCS 
Scena r i o  and p l ants not convert i ng are mode l ed us i ng current  emi s s i o n  parameters . Stat i on and 
l ocat i on data for a l l powerp l ants are presented i n  Tab l e  2 . 1 ,  wh i c h  is an  updated vers i o n  o f  
Tab l e 2 . 1  o f  the D E I S .  Uni ts that wi l l  n o t  b e  converted are i nd i cated , a n d  three  add i t i onal  
convers i o n  candi dates not o r i g i nal l y  consi dered are added: Somerset 5 and West Spri ngfi e l d  1 
and 2 .  Tab l e  2 . 2  i s  a l i st o f  re l evant i nformat i o n  obtai ned from comments o n  the D E I S  and the 
spec i fi c  comment in whi ch the i n formati o n  was pro v i ded .  

Tab l e  2 . 3  contai ns stat i o n  paramete rs used for mode l i ng the various  scenari o s  in  the FEIS .  The  
i n fo rmati o n  for the Vol untary Conve rs i o n  Scenari o is  not  exp l i c i tl y  l i sted but  can b e  dete rm i ned 
from Tab l e  2 . 1 . For the u n i ts that are not convert i n g ,  the i n fo rmat i o n  1 i sted under base l i ne 
cond i t i ons  was used , and for those  convert i ng the i nformati o n  under the  Mod i f i e d  Coal  S I P  Sce
nari o was used .  

2 . 3  QUANTI F I CATION OF  COA L COMBUSTION AND EMI S SION ABATEMENT BY-P RODUCTS FOR THE  
FEIS  AIR  QUA L I TY SCENARIOS 

Append i x  G of the D E I S  conta i ns tabu l ations  o f  the e s t i mated quant i t i e s  of ash and  FGD so l i d 
wastes that wou l d  be produced by the convers i o n  o f  o i l - or gas- f i red powe rpl ants i n  the North
east to coal f i r i ng .  As  a res u l t  o f  new i nformati o n  obtai ned from many uti l i t i es and state 
agenc i es , these quant i ti es have been recal cu l ated for the  three  scenari o s  spec i f i ed i n  Secti o n  2 . 2 .  

A l though the new i n fo rmat i o n  spec i f i ed that capac i ty factors for f i ve u n i ts wi l l  b e  d i fferent 
f rom that assumed in the D EI S ,  the di fferences are only a few percent . For thi s  reaso n , the 
capaci ty factors we re not changed for the purpose o f  estimat i ng waste p roduced .  For a i r  qual i ty 
mode l i ng purposes , the capac i ty factors provi ded were used ( see  Top i ca l  Response 3 . 1 ) .  

Tab l e  2 . 4  c.onta i ns the esti mates o f  resources requi red and wastes generated f o r  the Coal  S I P  
Scenari o us i ng the new i n formati o n ,  and corre sponds to Tab l e  G . 2 i n  the D E I S .  Tab l es 2 . 5 and 
2 . 6 are the  res u l ts for the Mod i f i ed Coal  S I P  Scenar i o  and the Vo l untary Convers i o n  Scena ri o ,  
respecti v e l y .  Quanti t i es o f  ash  produced by stati on are g i ven i n  Tab l es 2 . 7  and 2 . 8 .  Tab l es 2 . 9 
through 2 . 11 provi de the same data by state �ather than by generati ng stati on .  

A compari son  o f  Tab l e  2 . 9 a n d  Tab l e  G . 5. o f  the D E I S  s hows that the tota l l i me o r  l i mestone 
requi red for FGD and the wastes p roduced i ncrease by approx imate l y  8 . 5% .  The  pr i mary cause i s  a 
decrease i n  severa l  o f  the Coal  S I P s .  For examp l e ,  i n  the D E I S  the Coal  S I P  used for the Dans
kammer Po i nt stat i on was 3 . 80 lb  S02/106 Btu , wh i ch cou l d  be  achi eved burni ng 2 . 18% S coal  with 
no scrubb i ng .  New i n format i o n  i nd i cated that the Coa l S I P  sho u l d  have been 1 . 06 l b  S02/106 Btu , 
wh i ch can be met by burn i ng 0 . 61% S coal w i th no scrub b i n g  o r  3 . 5% S coal  with  83% scrubb i ng .  
The l atte r was chosen a s  more reasonab l e  s i nce 0 . 61% S coal  i s  d i ff i c u l t t o  obtai n economi cal l y .  
The tota l a s h  co l l ected decreased b y  7% a s  a res u l t o f  new i n format io'n o n  the ash content o f  
coal t o  be  b u rned a t  several  stat i o n s .  

Under t h e  Modi f i ed Coal S I P  Scenari o ( Tab l e  2 . 10 ) , t h e  esti mate o f  resources req u i red a n d  s l udge 
generated decreases  by a factor o f  two . Th i s  res u l ts f rom i ncreases i n  s ome of the p roposed 
S I P s  that perm i t  burn i ng coal wi thout scrubb i ng .  By e l i m i nati ng u n i ts that are not expected to 
convert , the s l udge quant i t i e s  decrease by an add i t i onal  facto r o f  three  (Tab l e  2 . 11) . Quant i 
t i e s  o f  a s h  co l l ected dec rease by approximat e l y  47% under t h e  Vo l untary Convers i on Scenari o .  



Tab l e 2 . 1 .  Northeast Regi onal Convers i on Candi dates-- Stati on and Locat i on Data 
( see  footnotes b and c for del eti ons from and add i t i ons to the Vol untary Convers i on Scenar i o )  

Stati on 

Al bany 

Arthur Ki 1 1  

Barret t ,  E .  F .  

Mega-
Uti l i ty Makeup Water Source Un it  watts 

N i agara Mohawk Power Company Hudson Ri ver 1 100 
2 100 
3 100 
4 100 

Conso l i dated Edi son C o .  Arthur K i l l  Estuary 2 335 
of  New York 

3 491 

Long I s l and L i ghti ng Co .  Atl ant i c  Ocean 1 190 

2 190 

Bergen Publ i c  Serv i c e  E l ectr i c  Overpeck Creek 1b 

2 
287 
283 & Gas Co .  

Brandon Shores Ba l t i more Gas & 
E l ectr i c  Co .  

Bri dgeport Harbor Uni ted I l l umi nati ng Co .  

Burl i ngton 

Canal 

Crane , Charles  P .  

Cromby 

Danskammer 

Deepwater 

Devon 

Pub l i c  Serv i ce E l ectri c  
& Gas Co .  

Canal E l ectr ic  Co .  

Bal t imore Gas  & E l ectr i c  C o .  

Phi l ade l ph i a  E l ectr i c  Co .  

Centra l Hudson Gas  & 
E l ectr ic  Corp . 

Atl ant i c  C i ty E l ectr i c  Co .  

Connecti cut Li ght & Power Co .  

Patapsco Ri ver 

Bri dgeport Harbor 

De l aware R iver 

Atl ant i c  Ocean 

Seneca Creek 

Schuyl k i l l  R i ver 

Hudson River 
( estuary ) 

Del aware R i ver 

Housaton ic  Ri ver 

1 
2 

3 

7 

1b 

1 
2 

2 

1b 

2b 

3 
4 

7 
8 

9 

7 
8 

610 
610 

410 

180 

572 

192 
192 

201 

39 
73 

122 
234 

24 
80 

25  

107 
107 

Year i n  
Serv i ce 

1952 
1952 
1952 
1954 

1959 

1969 

1956 

1963 

1959 
1960 

1982 
1984 

1968 

1955 

1968 

1961 
1963 

1955 

1951 
1954 
1959 
1967 

1942 
1954 

1957 

1956 
1958 

Boi l sr 
Type 

RTAN 
RTAN 
RTAN 
RTAN 

RFRO , PCFR 
( dry) 
PCTA ( dry) 

RTAN , GTAN , 
PCTA ( dry ) 
RTAN , GTAN 
( dry) 

RFRO (wet)  
RFRO (wet) 

Dry-bottom 
Dry-bottom 

RTAN ( dry ) 

RFRO (wet ) 

ROP P  

CYC L  (wet) 
CYC L  (wet) 

P CTA (dry ) 

RTAN ( dry) 
RTAN ( dry) 
RTAN ( dry) 
RTAN ( dry) 

OTHE ( dry ) 
PCFR , RFRD , 
GFRP ( dry) 
RFRO , PCFR 
( dry) 

RTAN 
RTAN 

C i ty/State 

A l bany , NY 

New Yor k ,  NY 

I s l and Park,  NY 

Ri dgefi e l d ,  NJ 

Bal ti more , MD 

Bri dgeport , CT 

Burl i ngton , NJ 

Sandw i ch , MA 

Chase , MD 

Phoen i xv i l l e ,  PA 

Newburgh , NY 

Penns Grove , NJ 

Berl i n ,  CT 

Cpunty 

Al bany 

R i c hmond 

Nassau 

B ergen 

Anne Arundel 

Fai rfi e l d  

Burl i ngton 

Barnstabl e  

Ba l t i more 

Chester 

Orange 

Sal em 

New Haven 

N 
I 

W 



Tab l e  2 . 1 . Conti nued 

Mega- Year i n  Boi l sr 
Stati on Ut i l  i ty Makeup Water Source Uni t watts Serv i ce Type C i ty/State County 

Edge Moor Del marva Power & Li ght Co.  Del aware River Ib 70 1951 RTAN Wi l mi ngton , DE  New Cas t l e  
2b 70 1951 RTAN 
3 82 1954 RTAN 
4 167 1966 RTAN 

Far Rockaway Long I s l and Li ght i ng Co . At l anti c Ocean 4b 114 1953 RTAN , GTAN , Far Rockaway , NY Queens 
PCTA (dry) 

G l enwood Long I s l and Li ght i ng Co .  Long I s l and Sound 4b 114 1952 PCTA , RTAN , H i c ksvi l l e ,  NY Nassau 

5b GTAN (dry) 
113 1954 PCTA , RTAN , 

GTAN (dry) 

Hudson Publ i c  Serv i ce E l ectri c Hac kensack River Ib 383 1964 CYCL (wet) Jersey C i ty ,  NJ Hudson 
& Gas Co. 

Kearny Pub l i c  Serv ice  E l ectri c Hac kensack River 7b 146 1953 RTAN (wet) Kearny , NJ Hudson 
& Gas Co. 8b 146 1953 RTAN (wet) ) 

N 
Lovett Orange & Rockl and Hudson Ri ver PCTA , RTAN , Stony Poi nt , NY 

I 
3 68 1955 Rock l and .po 

Uti l i ti es , I nc .  GTAN (dry) 
4 187 1966 PCFR ,  RFRO , 

5 202 1969 
GFRO (dry) 
PCF R ,  RFRO , 
GFRO (dry) 

Mason Central Mai ne Power Co. Sheepscot River Ib 22 1942 RFRO (dry) Wi scasset , ME Li nco l n  
( ti da 1 )  

2b 22 1947 RFRO ( dry) 
3 36 1952 RFRO (wet) 
4 36 1952 RFRO (wet) 
5 33  1955 RFRO (wet) 

M i ddl etown Hartford E l ectri c Li ght Co.  Connect icut Ri ver Ib 70 1954 PCFR (wet) Mi ddl etown , CT M i dd l esex 
2b 117 1958 PCFR (wet) 
3b 233 1964 CYCL (wet) 

Montvi l l e Connecticut Li ght & Power Co .  Thames River 5b 81 1954 RTAN Uncasv i l l e ,  CT New London 

Mount Tom Ho lyoke Water Power Co.  Connecti cut Ri ver 1 144 1960 RFRO , PCFR Holyoke , MA Hampden 
(dry) 



Tabl e 2 . 1 .  Cont i nued 

Mega- Year i n  Boi l sr 
Stati on Uti l i ty Makeup Water Source Un i t  watts Serv i ce Type C i ty/State County 

Mysti c Boston Edi son Co .  T i da l  Bas i n  4 145 • 1957 RTAN ( dry) Everett , MA M i ddl e sex 
5 142 1959 RTAN ( dry) 
6 155 1961 RTAN ( dry) 

New Boston Boston Edi son Co .  T i da l  Bas i n  1b 358 1968 ROPP ( dry) South Boston , MA Suffo l k 
2 380 1972 ROP P  ( dry) 

Northport Long I s l and Li ghti ng Co.  Long I s l and Sound 1b 383 1967 RTAN ( dry) Northport , NY Suffol k 
2b 383 1968 RTAN ( dry) 
3b 383 1972 RTAN ( dry) 
4b 386 1977 RTAN ( dry) 

Norwal k Harbor Connecti cut Li ght & Power Co .  Long I s l and Sound 1 162 1960 RTAN Norwal k, CT Fai rf i e l d  
2 171 1963 RTAN 

Oswego N i agara Mohawk Power Corp . Lake Ontari o 1b 90 1940 RFRO (dry )  Oswego , NY Oswego 
2b 90 1941 RFRO (dry) 
3b 95 1948 RFRO (dry) 
4b 100 1951 RFRO ( dry) N 

I 
Port Jefferson Long I s l and L ighti ng Co.  Long I s l and Sound 1b 49 1948 PCTA , RTAN Port Jefferson ,  NY Suffo l k 

U1 

2b (dry) 
48 1950 PCTA , RTAN 

( dry) 
3 190 1958 PCTA , RTAN 

( dry) 
4 190 1960 PCTA , RTAN 

( dry) 

Ravenswood Consol i dated Edi son Co .  of East Ri ver Estuary 3 928 1965 TRAN , PCTA New York , NY Queens 
( dry) 

Ri vers i de Bal t i more Gas & E l ectr i c  Co .  Patpasco Ri ver 4b 78 1951 RFRO (dry )  B a l t i more , MD Bal t imore 
5b 65 1953 RFRO (dry )  

Sa l em Harbor New Eng l and Power Co. At l anti c Ocean 1 83 1952 PCFR (wet )  Sa l em ,  MA Essex 
2 80 1952 PCFR (wet) 
3 147 1972 PCFR (wet) 

Sayrev i l l e  Jersey Central Power Rari tan Ri ver 4 138 1955 CYCL, PCFR ,  Sayrev i l l e , NJ M i ddl esex 
& Li ght Co.  FGRO , RFRO 

(wet) 
5 138 1958 CYC L ,  PCFR , 

GFRO , RFRO 
(wet) 



Tab le  2 . 1 .  Concl uded 

Stati on Uti l i ty 
Mega- Year i n  

Makeup Water Source Uni t watts . Serv i ce 
Bo i l sr 
Type C i ty/State County 

Schi l l er 

Schuyl  ki 1 1  
Sewaren 

Somerset 

South Street 

Southwark 

Spri ngda l e  

Wagner ,  H . A . 

West Springfi e l d  

aBoi l er Types :  

Pub l i c  Serv i ce of 
New Hampshi re 

Ph i l ade l ph i a  E l ectri c Co .  

Publ i c  Serv i ce E l ectri c 
& Gas Co .  

Montaup E l ectric Co .  

Narragansett E l ectric  Co .  

P i scataqua Estuary 

Schuy l  ki l l  R iver 

Arthur Ki l l  Estuary 

Taunton Ri ver 

Estuary 

Ph i l ade l ph i a  E l ectri c Co .  De l aware Ri ver 

Al l egheny Power Serv i ce Corp. Al l egheny Ri ver 

Ba l ti more Gas & E l ectri c C o .  Patpasco Ri ver 

Western Massachusetts 
E l ectri c Co. 

Connecti c ut Ri ver 

PCFR - Pu l veri zed coal , front f i r i ng OSTO - Other stoker 
FlUI - F l ui dlzed bed 

4 

5 

6 

1b 

1b 

2b 

3b 

4b 

5c 

6 

12 

1b 

2b 

7b 

8b 

1b 

2b 

1c 

2c 

3 

50 

50 

50 

166 

104 
111 
107 
124 

76 
124 

100 

178 
178 

86 
137 

137 
134 

51 

51 

107 

PCOP - Pu l veri zed coal , opposed f i r i ng 
PCTA - Pu l veri zed coal , tangent i a l  f i r i ng 
CYCl -: Cyc l one 

RFRO - Resi dual o i l ,  front f ir i ng 
ROP P  - Res i dual o i l ,  opposed fi ri ng 

S PRE - Spreader stoker 
bThese uni ts are not consi dered as convers i on candi dates at th i s  time .  
cThese units have been added to the l i st of convers i on candi date s .  

1952 

1955 

1957 

1958 

1948 
1948 
1949 
1951 

1959 

1955 

1947 
1948 

1945 
1954 

1956 
1959 

RFRO , PCFR 
(dry)  
RFRO , PCFR 
( dry) 
RFRO 

RTAN 

RTAN (wet) 
RTAN (wet) 
RTAN (wet) 
RTAN (wet)  

RTAN 

PCFR ,  RFRO 
(dry)  

PCFR  (dry) 
PCFR (dry) 

RFRO 
PCFR (dry) 

RFRO (dry) 
RFRO (dry) 

Porstmouth ,  NH 

Sewaren , NJ 

Fal l R iver , MA 

Provi dence , RI 

Phi l ade l ph i a ,  PA 

Spri ngdal e ,  PA 

Bal timore , MD 

Roc ki ngham 

Middl esex 

Bri stol  

Prov i dence 

Ph i l adel ph i a  

Al l egheny 

Anne Arundel 

1949 PCTA , RTAN West Spri ngfi e l d ,  MA Hampden 

1952 

1957 

(dry) 
PCTA , RTAN 
(dry) 
PCTA , RTAN , 
GTAN (dry) 

RTAN - Resi dual o i l ,  tangenti a l  fi ri ng 
, GFRO - Gas , front f i ri ng 
GOPP - Gas , opposed f i r i ng 
GTAN - Gas , tangent i a l  f i r i ng 

N 
I 

'" 



2 - 7  

Table 2 . 2 .  Add i t i onal or Corrected Data Obta i ned from 
Comments . o n  the D E I S  

Commentor 

A t l a n t i c  E l ec t r i c  

B a 1 t  i m o r e  Gas & E l ec t r i c  

Boston E d i  s o n  

Central Hudson G a s  
& E l ec t r i c  

Central Mai ne Power 

Consol i dated Edi son 

Je rsey Central Power 
& Li ght 

Long Is 1 and Li  ght i ng Company 

M i dd l e sex County Ai r Qua l i ty 
P l ann i ng Commi s s i o n  

Massachusetts Dep t .  of  Ai r 
Qua 1 i ty Contro 1 

Montaup E l ec t r i c  Co.  

New Engl and Power 

New Jersey Dep t .  of 
Envi ronmental Protec t i o n  

N i agara-Mohawk Power 

Northeast Uti 1 it i e s  

New York C i ty Dep t .  of  
E n v i  ronmenta 1 Protect i on  

New York Dept.  of  E nv i ron
mental Conservat i o n 

P h i l ade l p h i a  E l ectric  Co . 

Pub l i c  Serv i ce E l ec t r i c  
& G a s  

P u b l  i c  Serv i ce o f  

Comment 

AE-l 

BGE-l 
BGE-l 
BGE-2 
BGE-5 

B E - 5  

CHGE-2 

CMP-l 
CMP-2 
CMP - 3  
CMP-4 
CMP-6 

Con E d- 2 ,  - 6  
C o n  Ed-6 
Con Ed-9 
Con Ed-l0 

JCP&L -1 
JCP&L -2 

L l LCO- l  

MCAQPC-l 
MDAQC-22 

MDNR- 3 
MDNR- 7 

MEC- l 

NEP-2 
NEP-3 
NEP-6 

NJDEP-l 
NJDEP-4 

NMP-2 

NU-7 

NU-7 

NYCD E P - 5  

NYDEC-17 

PEC-l 
PEC- 2 

PSEG- 2 
PSEG- 5 
PSEG- IB 
PSEG-19 

New Hampsh i re PSNH- l 

Rhode I s l and Dep t.  of Envi ron-
menta 1 Management R I DEM-l 

a
AAQ - Ambient Ai r Qua l i ty 

AQS - Ai r Qual i ty Standards 
CS - Coal SIP Scenar i o  
M C S  - M o d i  f i ed C o a l  S I P  Scenar i o  
as - O i  1 S I P  Scenario 

Stat i on or Area 

Deepwater 

Crane 
Brandon Shores 
Wagne r ,  Brandon Shores 
Wagner 

New Boston & Mys t i c  

D a n s kammer 

Mason 
Mason 
Mason 
Mason 
Mason 

New York Subreg i on 
Arthur Ki 1 1  
Ravenswood 
Arthur Ki 1 1 ,  Ravenswood 

Sayrevi 1 1 e 
Sayrevi 1 1  e 

E. F. Barrett , Northport , 
Port Jefferson 

Sc h i l l er 
Massachusetts 

Brandon Shores 
Mary l and 

Somerset 

Brayton Poi nt 
Brayton Poi nt 
Salem Harbor ,  South Street 

Phi 1 ad e 1 p h i a  Subreg i o n  
New Jersey p l ants 

Al bany 

Devon ,  West Spr i ngf i e l d ,  
Norwa1 k Harbor ;  
Massachusetts and 
Connect i cut 

Arthur Ki l l  

New York C i ty 

Cromby 
Cromby 

Kearny 
New York Ci  ty 
Bergen , Bur 1 i ngton , Hudson 
Burl i ngto n ,  Bergen 

Schi l l er 

South Street 

Data 

Stack pa rameters ; i nput for CS,  MCS
a 

Input for CS 
Stack parameters 
P l ant 1 ocat i on 
Stack parameters 

I nput for MCS 

Stack parameters ; i nput for CS , MCS 

CS 
AAQ

a 

Capac i ty facto r 
Stack parameters 
Stack parameters , AAQ , coal 
characteri st i c s  

AAQ 
Stac k parameters 
P l ant capac i ty 
Stack parameters , AAQ , i nput for MCS 

Stack parameters ; i nput for C S ,  MCS 
AQ moni tori ng 

Stac k parameters , fuel l i m i tati ons 

Input for CS 
I nput for CS 

Sta�k parameters 
AQS 

Stac k pa rameters ; AAQ ; ash content ; 
i nput for CS 

Actual S02 emi s s i o n s  
Actual TSP emi s s i ons 
Stack parameters ; ash content; AAQ ; 

i nput for MCS 

AAQ 
TSP emi s s i ons 

Stack parameters ; i nput for CS, MCS 

AAQ 

I nput for CS 

Stac k pa rameters 

AAQ 

Stack parameters ; coal characteri st i c s  
I n p u t  for C S ,  MCS 

Megawatt capac i ty 
AAQ 
Stack p aramete rs , i nput for CS , OS

a 

Stack parameters , i nput for MCS , fuel 
req u i reme nts 

Stack parameters , i np u t  for MCS 

I nput for MCS 



AlBANY 1 

AURTHUR KILL 

2 
3 
4 

3 
BERGEN 1 

2 
BRANDEN SHORES 1 

2 
BRAYTON POINT 1 

2 
3 
4 

BR I DGPORT HAR 3 

BURLINGTON 7 
CANAL 1 

CRANE 1 

CROHBY 2 
DANSKAHHER 

2 

4 
DEEPWATER 7 

8 
9 

DEVON 7 

EDGE HOOR 

8 

2 
3 
4 

E . F .  BARRETT 1 
2 

FAR ROCKAIIAY 4 
GLENWOOD 

5 

H . A .  WAGNER 

2 
HUDSON 1 
KEARNY 7 

8 
LOVETT 3 

HASON 

5 

2 
3 
4 
5 

2-8 

Ta bl e 2 . 3 .  Stat i on Pa rameters Used i n  Conversion Scena r i o s  

E +> � 
.s::. 0 
01 

'" 
<1J .� 

:t: Cl 
->< ->< 
u u 
'" '" 
+> +> 
Vl Vl 

102 . 4  
102.4 

102 . 4  
102.4 
157 . 3  
157.3 
93.3 
93 . 3  

213.4  
213.4  
107 .3 

107 . 3  
107 . 3  
152 . 4  

151 . 8  
68.5 

151.8  

107.6  
107.6 

9 1 . 4  
67 . 1  
67. 1 
73. 2  

73.2  
53.4  
68 . 1  

68 . 7  
103 . 6  
103 . 6  

67 . 1  
67 . 1  
67 . 1  
67 . 1  
76 .2 

106 . 7  
80 . 8  

75 . 1  
- 75 . 1  
87.4  
87.4  
99.2 
84.2 
84.2 
53.3 

64.6 
74 . 7  
38.4 
38. 4  
42 . 1  
42 . 1  
42 . 1  

3 . 96 
3 . 96 

3 . 96 
3 . 96 
5 . 89 
5 .89 
3 . 5 1  
5 . 33 

6.71  
6 . 7 1  
4 . 42 

� . 42 
5 . 94 
5 . 64 

4 . 27 
4 . 93 
5 . 49 
3 . 33 
3 . 33 
4 . 27 
3.66 
3 . 66 
3 . lS 

4 . 88 
4.27  

3 . 35 
3 . 96 
3 . 96 
3 . 66 
3.66 
3.66 
3 . 66 
4 . 06 
3 . 12 
3 . 96 

3 . 96 
3 . 96 

3 . 10 
3 . 1 0  
4 . 2 7  
4 . 2 7  
4.27 
3 . 78 
3 . 96 
4 . 88 
1 . 68 
1 . 68 
0.65 
0.65 
0 . 80 

1 1 .58 
1 1 .58 
1 1 .58 
1 1 .58 
45.54 
45.54 
37.95 
37.95 

34.44 
34 . 44 
2 1 . 34 

2 1 . 34 
25.97 
27 .61 

40.65 
14.33 
29.57 
29.87 
28.96 
20 . 1 2  

9 . 02 
9 . 02 

17.21  

1 5 . 12 
1 0 . 30 
15.91 
1 6 . 31 
30 . 48 
30.48 

12.49 
1 2 . 55 
1 1 . 1 7 
20 .31  
10.90 
1 9 . 10 
79.25 

64.00 
64.00 

22.86 
22 . 86 
34 . 44 
14 .02 
1 4 . 02 
1 0 .39 
30 . 1 4  
16.58 
1 1 .58 
1 1 . 28 
18.84 
18.04 
18.04 

-
� 
o 

a. 
E <1J 

t-
+> 
X LLI 

BASELINE 

438 . 5  100 . 
438.5 100 . 
438 . 5  100. 
438.5 100. 
405 . 2  335. 

405.2 491 . 
404 . 7  287. 
404 . 7  283. 
588 . 4  6 1 0 .  
588 . 4  6 1 0 .  
408. 0  250. 

408.0 250. 
400.0 657 . 
459 .0 440. 

421 . 9  410. 
408.5 180. 
399 . 7  572. 
444 . 1  192. 
438.5 19;1. 
409 . 7  201 . 
427 . 4 - 39. 
427 . 4  73. 
399 . 7  133. 

421 . 9  216. 
477 . 4  2 4 .  
416.3  BO. 
440 . 1  25. 
394 . 1  107. 
394 . 1  107. 
435 . 7  70. 
435 . 7  70. 
421 . 9  82. 

408.0 167 . 
255 . 4  190. 
255 . 4  190. 
255 . 4  1 1 4 .  
255 . 4  1 1 4 .  
255.4 1 1 3 .  
409 . 7  137. 
409 . 7  134.  
416.9  383. 
441 . 3  146. 
441 .3 146. 
427 . 4  69 . 
395 . 8  187. 
415.8 202. 
471 .8 22.  
482 . 9  22. 
448.0 36. 
448.0 36.  
448 .0 33 . 

2 . 14 
2 . 14 
2 . 1 4  
2 . 1 4  
0 . 32 
0 . 32 
0 . 32 
0 . 32 

0 . 80 
0 . 80 

1 . 10 
0 . 53 
2 . 42 
1 . 0 7  

1 . 07 
0 . 60 
1 . 06 
1 . 06 
1 . 06 

1 . 06 
1 . 05 
1 . 05 

1 . 05 
1 . 10 
1 . 10 
1 .07 
1 . 07 
1 . 07 
1 .07 
1 . 60 
1 . 60 
0.32 
0 . 40 
0 . 40 

1 . 07 
1 . 07 
0 . 32 
0 . 32 
') .32 
0 . 40 
0 . 40 
0 . 40 
2.67 
2 . 67 
2 . 07 
2 . 67 
2 . 67 

65. 61 . 50 
65. 72.40 
65. 77.00 
65. 73.80 
65. 36.70 

65. 47.20 
60. 69.70 

63. 57 . 30 

65. 63.30 

65. 63.30 

60. 61 . 00 
67. 49.30 
60. 60.60 

60 . 61 .51 

60. 57.50 
6 1 .  68.89 

65. 27.30 
65. 26.30 
65. 41 .20 

65. 64.30 
60. 72.00 
60 . 69.00 
60. 80.00 
60. 52.40 
60. 40.50 
60. 58.52 
60. 39 .22 
6,0 . 57.66 
60. 70.08 
65 . 66 .00 
65 . 66.00 
65 . 29.00 
65. 29.00 
60. 20.00 

60. 39.29 
60. 56.30 
60. 46.80 
60. ,, 50.90 
60. 54 . 10 
65. 8.60 
65 . 20 . 90 
65 . 32.00 

5. 1 . 05 
5. 1 . 08 

60. 4 . 60 
60. 4 . 30 
60. 4 . 80 

-
\/I 

....... 
01 

" 
o 
Vl 
->< 
'" 
<1J c.. 

251 .54 
255 .73 
243.99 
249 .96 
136.43 
189.71 
107.28 
103 . 26 

646.86 
646.86 
681 . 60 

681 . 60 
1688.40 
1399.60 

555.07 
107.63 

1477 .83 
280.63 

250 . 18 
146 . 94 
92.52 
92.45 

172.71 

283.03 
92 . 19 
99.22 

89.�6 
137.75 
136.56 
105.90 
103.58 
104 .39 
203.60 
354.96 
342 .75 

46 . 96 

70.65 
72.82 

187 . 39 
194 . 69 
147 .93 

46.78 
50.02 
42 . 53 

100 .52 
1 1 5 . 9� 
1 1 4 .66 
122.62 
147 .09 
146 . 15 
141 .46 

\/I 
....... 
01 

25.63 
26.06 
24.87 
25 . 47 
95.51 

278 .92 
145 . 12 
146.66 

377.98 
377.98 
172.60 

172.60 
168 . SO 

76.20 

216.58 
98.19 

1 23 . 34 
113.55 

101 . 23 
105.12 
40 . 47 
1 9 . 26 
35.97 

58.95 
1 7 . 78 
1 9 . 1 4  

36�31 
53 . 12 
52.60 
20.08 
1 9 . 64 
1 9 . 79 
38.60 
49.28 
47.59 
32.83 
39.33 
37.42 

75.93 
78.89 

200.20 
30. 15 
32.24 
23.73 

1 1 7  .80 
135.84 

1 . 51 
1 . 6 1  

23.24 
23 . 10 

22.36 

ALBANY 

3 
4 

AURTHUR KILL 2 
3 

BERGEN 1 
2 

BRANDEN SHORES 1 
2 

BRAYTON POINT 1 

3 
4 

BRIDGPORT HAR 3 
BURLINGTON 7 
CANAL 1 
CRANE 1 

2 
CROIIBY 2 
DAHSKA"HER 1 

2 
3 

4 
DEEPWATER 7 

8 

9 

DEVON 7 
8 

f fiGE HOOR I 
2 
3 
4 

F. F. BARRETT 1 
2 

FAil ROCKAIIAY 4 

GLENWOOD 

5 

H.A. IlAGHER 1 
2 

HUDSON 1 
KEARNY 7 

8 
LOVETT 3 

4 
5 

HASON 1 
2 
3 
4 
5 



2 

3 

IIOIITVILLE 5 

"T Till! 1 

"YSTIC 4 

5 

6 

NEil BOSTOH 1 

2 
NORTII'ORT 1 

2 

3 

4 

NDRIIAlK HARBOR 1 

2 

OSIIE60 1 

2 

3 

4 

PORT .EFF 1 

2 

3 

4 

RAVENSIIIIOD 3 

RIVERSIDE 4 

5 

SALE" HAR80R 1 

2 

3 

SAYREVILLE 4 

SCHILLER 4 

5 

6 

SCHUYLKILL 1 

SEWAREN 1 

2 

3 

4 

SOIIERSET 5 

6 

SOUTH STREET 12 

SOUTHiiARK 

2 

SPRINGDAlE 7 

8 

WEST SPRING 1 

AlBANY 

2 

3 

2 

3 

4 

AURTHUR KILL 2 

3 

BERGEN 1 
2 

BRANDON SHORES I 
2 

81 . 1  

8 1 . 1  

8 1 . 1  

15 . 9  

112.8 

103.6 

103.6 

103.6 

76.2 

76.2 

182 . 9  

182.9  

182.9 

182.9 

106 . 7  

106.7 

213.4 

213.4  

213.4 

213.4 

91.4  

91 .4  

129.5 

129.5 

152 . 1  

65.8 

65.8 

76.2 

76.2 

76.2 

67.4 

67.4 

68.9 

68.9  

68.9 

83.8  

68.6 

68 .6 

68.6 

69.6 

79.2 

94. 5  

99. 1 

8o.s  

80.5 

64 .3  

64.3  

54.9  

54.9 

68. 0  

3 . 10 

2.90 

3 .66 

3 .45 

3.05 

3.20 

3 .20 

3.20 

3 .05 

3.05 

5 . 1 1  

5 . 1 1  

5 . 1 1  

5 . 1 1  

4.98 

4.98 

9 . 14 

9 . 14 

9 . 14 

9.14 

3.51 

3.51 

3. 12 

3 . 12 

7.32 

2.54 

2 .54 

3.20 

3 . 20 

3 . 10 

3.51 

3.51 

2 .44 

2 .44 

2 .44 

3 .35 

3.73 

3.73 

3 .73 

3 . 73 

3 .96 

3.96 

3.66 

4.27 

4.27 

4 . 98  

3.66 

3 .35 

3 .35 

3 . 96 

102 .4  3 .96 

102.4  3.96 

102 . 4  3 .96 

102.4 3 .96 

157 . 3  5 . 89 

157.3  5 .89 

93.3 3.51 

93.3 5 .33 

213 .4  6.71  

213.4 6.71 
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14.63 

24.99 

29.57 

16.00 

27.43 

33.20 

33. 20 

36.30 

36.90 

36.90 

18.29 

18.29 

18.29 

18.29 

24.48 

24.48 

9 .14  

9 .14  

9.14 

9 .14  

17.89 

17.89 

19.54 

19.54 

32.00 

23.47 

23.47 

17.07 

17.07 

19.81 

16.61 

16.49 

22.56 

22.86 

22.86 

17.53 

15.24 

15.24 

15.24 

15.54 

10.21 

13.90 

17.60 

14.63 

14.63 

10.06 

17.98 

13.36 

13.36 

16.86 

420.8 

410.8 

420.8 

421 .9  

409.7 

409.4  

416.5 

438.7 

422.0  

422.0 

421 .9 

421 .9 

421.9  

421 . 9  

397.4 

255. 4  

421 .9 

255. 4  

255.4 

255.4 

255. 4  

255.4 

255. 4  

255. 4  

466.3 

425.2 

425.2 

421 .9  

421 . 9  

421 .9 

435.7 

435.7 

471.8 

477.4 

471 . 8  

388.6 

418 . 5  

418.5 

418. 5  

416 .3  

430.8 

419.7 

416.3 

457 .9 

255.4  

471 .8  

444 . 1  

400.0  

400.0 

421 . 9  

70. 

117.  

233. 

8 1 .  

144. 

135. 

135. 

149. 

350. 

350. 
383. 

383. 

383. 
386. 
162. 

171 . 

90. 

90. 

95. 

100. 

49. 

48. 

78. 

77. 

928. 

78 . 

65. 

83. 

80. 

147. 

138. 

138. 

SO. 

SO. 

SO. 

166. 

104. 

1 1 1 .  

107. 

124. 

76. 

124. 

SO. 

178. 

178. 

86 .  
137. 

51.  

51 .  

107. 

1 .10  

1 . 10 

1 .10 

1 . 10 

2 . 42 

1 . 10 

1 . 10 

1 . 10 

1 .10  

1 . 10 

3.08 

3 .08 

3.08 

0.80 

1 . 10 

1 . 10 

2.14  

2.14 

2.14  

2 . 14 

3.08 

3 . 08 

3.08 

3.08 

0 .32 

1 .07 

1 . 07 

2.42 

2.42 

2.42 

0.32 

0.32 

2.14  

2.14  

2 . 14 

0.53 

0.32 

0 .32 

0 .32 

0 . 32 

2 .42 

2 .42 

1 .07 

0.53 

v .53 

0 .60 

0 .60 

2 .42 

� .42 

2 . 42 

60. 
60. 
60. 

60. 
60. 
60. 
60. 

60. 

60. 

60. 
65. 

65. 

65. 

65. 

60. 

60. 

65. 

65. 

65. 

65. 

65. 

65. 

65. 

65. 

65. 

60. 

60. 

60. 
60.  
60. 

60. 
60. 

60. 
60. 
60. 
60. 

60. 

60. 

60. 
60 • .  

60. 

60. 

60. 

60. 

60. 
60. 

60. 

60. 

60. 

60. 

COAL SIP 
11 .58 438.5  100. 

11 .58 438.5  100. 

11 . 58 438 .5 lQO . 

11 .58 438.5 100. 

45.54 40�.2 335. 

45.54 405 .2  491 . 

37.95 404 . 7  287 . 

25 .12  US.7 283. 

23 . 77 403.0  610. 

23.77 403.0 610. 

3 .80 65. 

3.80 65. 

3 . 80 bS. 
3.80 65. 

0 .40 65. 

0 . 40 65. 

2 . 20 60. 

2 .20 63. 

1 . 20 65. 

1 . 20 65. 

11 .70 

37 .SO 

66.50 

17.40 

64. 20 

35.20 

15.70 

42.30 

69.90 

58.90 

62.00 

50.00 

48 . 00  

61 .00 

73.30 

67.SO 

17.00 

28.60 

43.60 

72.20 

12.00 

12.00 

78.00 

77 .00 

28.45 

42.98 

28.31 

53. 10 

52.30 

68.40 

52 . 10 

67.80 

24.55 

22.73 

20.95 

53.80 

28 . 20 

24.70 

29.10  

4 1 . 10 

58.20 

58.20 

39.70 

17.32 

7.01 

17.70 

35.70 

17.80 

16 .30 

64.63 

61 . 50 

72.40 

77.00 

73.80 

36 . 70 

47.20 

69. 70 

57 . 30 

63.30 

63.30 

85.76 

158.50 

275.25 

144.58 � 

399.41 

199.00 

199 .00 

208.00 

431.00 

413.00 

1465.47 
1460. 19 

1446.42 

401.42 

?O2.80 

213.45 

379.70 

294.22 

258.36 

199.65 

176.55 

176.55 

687.63 

679.55 

286.22 

109.72 

113.34 

247.99 

282.27 

432.04 

47.97 

49.58 

161 .65 

163.52 

176.04 

114.46 

48.47 

60.20 

44 .65 

5 1 . 28 

212.74 

346.47 

179.97 

170.59 

183.94 

75.01 

104.67 

151 .09 

151 .09 

317 .22 

446.66 

454 . 1 1  

433.25 

443.86 

17o.s:; 

237 . 14 

737.57 

709.92 

970.28 

970.28 

33.73 

62.34 

109.27 

27.07 

70.87 

36.93 

36.68 

39.22 

202.76 

201 . 7 1  

103.63 
103.25 

102.28 

109.28 

37.59 

39.56 

81 .04 

62.80 

55. 15 

42.61 

12.43 

12.43 

48. 42 
47.85 

199.91 

44 . 16 

45.62 

43.62 

49.65 

75.99 

65.00 

�5.83 

32.01 

32.38 

34.86 

44.69 

3 1 . 15 

38.69 

28.70 

32 .96 

17.81 

29.01 

72.06 

139.95 

lSO . 91 

53.04 

74.01 

12.58 

12.58 

26.39 

59.88 

60.88 

58.08 

59. 51 

217 . 19 

302.03 

262.77  

2b5.56 

41 1 .  Y3 
411 .93 

2 

3 

IIOIITVILLE 5 

"T Till! 1 

"YSTIC 4 

5 

6 

NEil BOSTON 1 

2 

NORTHPORT 1 
2 

3 

4 

HORIIAlK HAR80R 1 

IJSIlEGO 

2 

3 

4 

PORT JEFF 1 

2 

3 
4 

RAVENSIIIOD 3 

RIVERSIDE 4 

5 

SAm HARBOR 1 

3 

SAYREVILLE 4 

5 

SCHILLER 4 

5 

6 

SCHUYLkILL 1 

SEWAREN 1 

2 

3 

4 

SOIIERSET 5 
6 

SOUTH STREET 12 

SOUTHIIARK 1 

2 

SPRINGDAlE 7 

8 

IlEST SPRING 1 

ALBANY 

2 

3 

2 

3 

4 

AlJRTHUR KILL 2 

3 

BERGEN I 
2 

BRANliON SHORES 1 
2 



BRtWTON POINT 

2 

4 

BRI DGEPORT HAP 3 

ItURLI NGTllN 

CANAL 
CRANE 

CROMBY 

ftANSKA��ER 

2 

3 

DEEPWATER 7 

DEVON 

EDGE HOOR 

E . F .  MRRETT 

FAR ROCKAWAY 

B 
9 

2 

GLENWOOD 4 

5 

H.A.  WAGNER 1 

2 
HUIISON 

KEARNY 7 

LOVETT 

8 

4 

5 

HASON 1 

HIDDLETOWN 

2 
3 

4 

2 

3 

/lOHTVIllE 5 

HT TOH 1 

HYSTIC 4 

NEW BOSTON 

NORTHPORT 

5 

6 

2 

2 

3 

4 

NORIIALK HARBOR 1 

2 

OSWEGO 1 

2 

3 

4 

PORT JEFF 1 

2 

3 

4 

RAVENSWOOD 3 

RIVERSIDE 4 

5 

1 07 . 3  4 . 42 

107 . 3  4 . 42 

107 . 3  5 . 94 

152 . 4  5.64 

151 . S 4. 27 
106 . 7  4 . 57 

1 5 1 . 8 5 . 49 

107.6  3 . 13 

107.6  3 . 33 
91 . 4  4 . 27 

67 . 1  3 . 66 

67 . 1 3 . 66 

137 . 2  3.09 
137 . 2  4 .72 
53 , 4  4 . 27 
68 . 1  3 . '25 

68 . 7  3 . 35 
103 . 6  3 . 96 

1 03 . 6  3 . 96 

67 . 1  3 . 66 

67 . 1  3 . 66 

67 . !  3 . 66 

67 . 1  3 . 66 

76.2  4 . 88 

1 06 . 7  3 . 1 2  

80 . 8  3 . 96 

75 . 1  3 . %  

75 . 1  3.96 

87 . 4  3 . 10 

87 . 4  3 . 10 

99.2 4 . 27 

84.2  4 . 27 

84.2 4 . 27 

53.3 3.78  

1 44 . 8  3 . 05 

144 . 8  3 . 35 

38.4  1 . 68 

38 . 4  1 . 68 

75 .3 2 . 89 

75 . 3  2 . 89 

75.3 2 . 89 

81 . 1  3 . 10 

8 1 . 1  2 . 90 

81 . 1  3 . 66 

75.9 3 . 45 

1 1 2 . 8  3 . 05 

152 . 4  3 . 20 

152 . 4  3 . 20 

152.4 3 . 20 

1 1 3 . 4  4 . 30 

1 1 3 . 4  4 . 30 

182.9 5 . 1 1  

182 . 9  5 . 1 1  

182 . 9  5 . 1 1  

182 . 9  5 . 1 1  

106 .7 4 . 88 

106 . 7  4 . 88 

2 1 3 . 4  9 . 14 

213.0 9 . 10 

213.0 9 . 10 

21 3. 0  9 . 10 

91.4 3.51 

91.0  3.50 

129.5 3.12  

129.5 3 . 12 

152 . 1  7.32 

65.8 2.5� 

65.8 2.5� 

21 .34 

2 1 . 34 

25 . 9 7  

?�1 + 6 1  
40 .65 

1 8 . 68 

2'? t 57 

29.tF 

28 . 96 

19.80 

9, 1)2 
9 . 02 

1 1 . 20 

1 5 . 1 0  

1 0 . 30 

1 5 . 90 

1 6 . 30 

30.48 

30.48 

1 2 . 49 

1 2 . SS 

1 1 . 1 7 

20.31  

1 5 . 80 

38.70 

79 . 25 

64.0 

64 . 0  

22.86 

22.86 

34.44 

1 4 . 02 

1 4 . 02 

1 0 . 39 

32 .92 

34.14  

1 1 .58 

1 1 . 28 

30.48 

30 . 4 8  

30 . 48 

14.63 

24 . 99 

29.57 

16.00 

27 .43 

36.50 

36 . 50 

36.00 

30.90 

29.40 

1 8 . 29 

1 8 . 29 

18 .29 

18.29 

24 . 48 

24.48 

9 . 14 

9 . 10 

9 . 10 

9. 10 

17 .89 

1 1 . 3  

40.23 

40.23 

32.00 

23.�7 

23.�7 
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408 . 0  250 . 

408 . 0  250. 

401) . 0  657 .  
4Si? O 440 , 

421 . 9  4 1 0 .  

405 . 2  lBO. 

399 . ;  572. 

444 . :  19:. 

433 .5 Iii::: . 
409 . 7  201 . 

427 . 4  39. 

427 . 4  73 . 
399 . 7  133 . 

421 . 9  :11!. 

477 . 4  24.  

416.3 BO. 

444 . 1  2 5 .  

3"4 . 1  1 07 . 

394 . 1  107.  

435 . 7  70 . 

43S . 7  70. 
421 . 9  8 2 .  

408 . 0  167. 

421 . 9  1 9 0 .  

421 . 9  190. 

255.4 1 1 4 .  

255 . 4  1 1 4 .  

255 .4  1 1 3 .  

409 .7 1 3 7 .  

409 . 7  134. 

4 16 . 9  383 . 

441 . 3  144.  

441 . 3  146. 

427 . 4  68. 

394 . 1  187 . 

42 1 . 9  20/t 

4 7 1 . 8  22. 

482 . 9  22. 
455 . 2  36 . 

455.2 36 . 

455 . 2  33. 

420.8 70 . 

410.8 1 1 7 .  

420 . 8  233. 

4 2 1 . 9  8 1 .  

409 . 7  144. 

408 . 0  135. 

408 . 0  135. 

408.5 149.  

394 . 0  350. 

422.0 350. 

42 1 . 9 383. 

42 1 . 9  383. 

421 . 9  383. 

42 1 . 9  386. 

397 . 4  162. 

255.4 1 7 1 .  

421 . 9  90. 

255.4 90 . 

255.4 95 . 

255. 4  100. 

255. 4  49 . 

255.4 48. 

426.9 78. 

426. 9  77. 

466.3 928. 

425.2 78. 

�25.2 65. 

1 . 10 

2 . 20 

2 . 42 

3 . 50 

3 . 50 

0 . 90 

l . 06 

1 . 06 

1 . 06 

1 . 06 

1 . 66 

1 . 66 

1 . 66 

1 . 10 

1 . 10 

l . b7 

1 . 67 

1 , 67 

1 . -'-7 

1 . 60 

1 . 60 

0 . 40 

0 . 40 

0 . 40 

1 . 66 

1 . 66 

2 . 20 

2 . 20 

2 . 20 

0 . 40 

0.40 

0.40 

2.40 

2 . 40 

2 . 40 

2 . 40 

2 . 40 

1 . 10 

1 . 10 

1 . 10 

1 . 1 0 

2.42 

1 . 10 

1 . 10 

1 . 10 

1 . 10 

1 . 10 

3.08 

3 . 08 

3.08 

1 . 20 

1 . 10 

1 . 10 

3.80 

3 . 80 

3 . 80 

3.80 

3.08 

3.08 

3.08 

3.08 

O.�O 

1 .66 

1 .66 

60 . 

67 f 

60 . 

60 . 

60 . 

6 1 .  

65 . 

6S. 

65 . 

65. 

60. 

60. 

60. 

6�. 

60 . 

60. 

60. 

60. 

60. 

65. 

65. 

65. 

65 . 

60. 

60. 

60. 

60 . 

60 . 

60. 

65. 

65 . 

65. 

5 .  

60 . 

60. 

60. 

60. 

60. 

60. 

60 . 

60. 

60 . 

60 . 

60. 

60. 

60 . 

65. 

65 . 

65. 

65. 

60. 

60 . 

65. 

65 . 

65. 

65. 
65. 

65. 

65. 

65. 

65. 

60. 

60. 

6 1 , 00 

49 . 10 

6(> . 60 

61 .51  

57.50 

68.89 

27.30 

26 . 3') 

41 �2(r 

64.30 

72.00 

69 . 00 

BO.OO 

52 .40 

�Ot 5tj 
58.52 

3 9 . 22 

57.66 

70.08 

66.00 

66 . 00 

29.00 

29 . 00 

20.00 

39.29 

56.30 

46.80 

50.90 

5 4 . 1 0  

8 . 60 

20.90 

32.00 

1 . 05 

1 . 08 

4 . 60 

4 . 30 

4 . 80 

1 1 .70 

37.50 

66.50 

1 7 . 40 

64.20 

35 . 20 

15.70 

42.30 

69.90 

58 .90 

62.00 

50.00 

48.00 

6 1 . 00 

73.30 

67.50 

1 7 . 00 

28.60 

43.60 

72.20 

12.00 

12.00 

78.00 

77 .00 

28.45 

�2.98 

28.31 

1285 . 20 

1285 . 20 

3200 . 30 

1 390 . 6  

555 . 07 

4 46 . 76 

1477.8] 

9 1 7 . 95 

818,01 

220 . 4 1  

92 . 52 

92.45 

172.71  

283 . 03 

145 . 74 

156.87 

141 . 74 

137 . 75 

1 36 . 56 

1 65 . 29 

161 . 66 

162.92 

317 . 77 
354.96 

342 . 75 

5 8 . 70 

70.65 

',7 2 . 82 

290 . 7 1  

302.03 

1017.02 

321 .58 

343 . 86 

4 2 . 53 

100.52 

1 1 5 . 92 

103.06 

1 1 0 .22 

132.21 

1 31 . 37 

127 . 1 5  

85 . 76 

158.50 

275 . 25 

144.58 

399 . 4 1  

199.07 

197 .69 

2 1 1 . 37 

516.33 

513 . 66 

1465.47  

1460.19  

1446 . 42 

602 . 13 

202 . 80 

2 1 3 . 45 

674. 23 

522.44 

458.77 

354.51 

176.55 

176.55 

687.63 

679.55 

357.78 

170.23 

175.83 

1 5& . 8(1 

158.80 

394 . 40 

76 . 20 

n ;' .30 

177.73 

287 , 18 

205 . 56 

183. 26 

1 1 7 .09 

4 4 . 47 

44 . 43 

83.01 

136.(13 

4 1 . 29 

44.44 

40 . 1 5  

58 . 89 

58.31; 

46 . 54 

45t S:: 

45.88 

89. 4!j 

1 1 3 . 02 

109 . 1 3 

74 .77 

89 .98 

85 . 6 1  

82.36 

85.56 

664.26 

1 14 . 57 

122,50 

54 . 1 7  

128.03 

147 . 64 

1 . 68 

1 . 80 

43 . 1 8  

42 . 90 

41 .53 

61 . 10 

1 12 .94 

359.56 

61 .81 

77.62 

85 . 10 

84.51 

90.36 

220.74 

219.59 

242.40 

241 .53 

239 . 25 

255.63 

8 6 . 70 

9 1 . 25 

90.39 

70.04 

61 . 51 
47.53 

29.20 

29.20 

1 13.74 

112.40 

m.68 

48.22 

49.81 

BRAYTOil F'IJINT 

2 

3 

4 

BRIDGEPORT HAR 3 

BURLINGTON 7 

CANAL 

CRANE 

CRO/IBY 2 

C1ANS�AHHER 

3 

DEEPWATER 7 

DEVON 

EDGE HOaR 

2 

4 

E . F .  BARRETT 1 

2 
FAR ROCKAWAY 4 

GLENWDOD 4 

5 

H . A .  WAGNER 

HUDSON 

KEARNY 7 
8 

LOVETT 3 

MASON 

5 

2 
3 

4 

5 

HIDDlETOWN 1 

2 

3 

/lONTVIllE 5 

HT TOH 1 

HYSTIC 4 

NEW BOSTON 

NORTHPORT 

5 

2 
3 

4 

NORWALK HARBOR 1 

2 

OSWEGO 1 

2 

3 

4 

PORT JEFF 1 

2 

3 

4 

RAVENSIIOOD 3 

RIVERSIDE � 

5 
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Tabl e 2 . 3 . Conti nued 
SfIlE" HARlIOR 1 137 . 2  2.74 16.15 421 . 9  83. 2 . 42 60. 53.10  247.99 80.32 SALE" HARBOR I 

2 137.2 2 . 74 17.07 421 .9 80. 2.42 60. 52. 30 282.27 9 1 . 42 2 

3 137.2 3 . 35 19.08 421 .9 147. 2.42 60. 68.40 432 . 04 139.93 3 

SAYREVILLE 4 117.3 3 . 99 27.43 338.6 138. 0.32 60. 52 .10 47.97 215.40 SAYREVILLE 4 

5 117 . 3  3 . 99 27.43 338.6 138. 0.32 60. 67. 80 48. 58 218. 16 5 

SCHILLER 4 68.9 2.44 22.62 471 . 8  SO. 2 .SO 60. 24. 55 188.84 35.52 SCHILLER 4 

5 68.9 2 . 44 22.62 471 . 8  50. 2.50 60. 22.73 191.03 35.93 5 

6 68.9 2.44 22.62 471 . 8  50.  2 . SO  60. 20.95 205.65 38.68 

SCHUYLKILL 1 83.8 3.35 17.53 388.6 166. O.SO 60. 53. 80 107.98 101 . 56 SCHUYLKILL I 
SEWAREN 1 68.6 3.73 15.24 418.5 104. 2.20 60. 28.20 333.22 118.71 SEWAREN 1 

2 68.6 3.73 15.24 418.5 1 1 1 .  2.20 60. 24.70 413.87 147.45 2 

3 68.6 3.73 15.24 418.5 107. 2 .20 60. 29. 10 307.00 109 . 37 3 

4 68.6 3.73 15.54 416.3 124. 2.20 60. 41.10 352.53 125.59 4 

SOIIERSET 5 100.6 3.96 10.2J 430.8 76. 2.42 60. 58.20 212.74 4 1 . 34 SO"ERSET 5 

6 100.6 3.96 13.90 419.6 124. 2.42 60. 58.20 346.47 67.33 6 

SOUTH STREET 12 99.1  3.66 17.68 416.3 SO. 1 . 10 60. 39.70 185.01 79. 10 SOUTH STREET 12 

SOUTHIIARK 1 800S 4.27 14.63 457.9 178. O .SO 60. 17.32 160.93 151 . 36 SOUTHIIARK 1 

2 80.5 4.27 12. 10 255.4 178. 0.50 60. 7.01 173.53 163.21 2 

SPRINGDAlE 7 64.3 4.88 10.06 471 . 8  86. 0 .60 60. 17.70 75.01 58.79 SPRINGDALE 7 

8 64. 3  3.66 17.98 444. 1  137. 0.60 60. 35.70 104.67 82.04 8 

WEST SPRING 1 54.9 3.35 13.36 400.0  51.  2.42 60. 17.80 151 .20 29.38 WEST SPRING I 
2 54.9 3.35 13.36 400.0 51.  2.42 60. 16.30 151 . 20 29. 38 2 

3 68.0 3.96 16.86 421 . 9  107. 2.42 60. 64.63 317 .22 61 .64 3 

MODIFIED COAL SIP 

AlBANY 1 102 . 4  3.96 1 1 . 58  438.5 . 100 .  3 . 80  65. 61.50 446.66 59 .88 ALBANY 1 

2 102.4 3.96 1 1 . 58  438. 5  100. 3 . 80 65. 72.40 454 . 1 1  60.88 2 

3 102.4 3.96 1 1 . 58 438 . 5  1 00 .  3.80 65. 77 .00 433.25 58 .08 3 

4 102.4 3.96 1 1 . 58  438.5 100. 3.80 65. 73.80 443.86 59.51 4 

AURTHIlR KILL 2 157.3 5.89 45.54 405.2 335. 1 .66 65. 36.70 707. 71 217.19 AURTHUR KILL 2 

3 157 . 3  5 . 89  45.54 405. 2  491 .  1 .66 65 . 47.20 984.12  302.03 3 

BERGEN 1 93.3  3 . 51 37.95 404.7 287. 2 . 00  60. 69. 70 670.52 262.77 BERGEN 

2 93.3 5.33 25. 12 435 . 7  283. 2.00 63. 57.30 645.39 265.56 2 
BRANDEN SHORES 1 213.4 6.71 23.77 403.0 610. 1 . 20 65. 63.30 970.28 411 .93 BRANDEN SHORES 1 

2 213.4 6.71 23.77 403.0 610. 1 . 20 65. 63.30 970.28 411 . 93 2 

BRAYTON POINT 1 107.3 4 . 42 21.34 408.0 250. 1015.31 158.80 BRAYTON POINT 1 

2 107.3 4 . 42 21 . 34 408.0 250. 1015.31 158.80 2 

3 107.3 5.94 25.97 400.0 657. 2528.20 394.40 3 

4 152.4 5.64 27.61 459.0 440. 1104.90 76.20 4 

BRIDGPORT lIAR 3 151 . 8  4.27 40.65 421 . 9  410. 1 . 10 60. 61 .00 555.07 237 .30 BRIDGPORT HAR 3 

BURLINGTON 7 106 . 7  4 . 57 18.68 405.2 180. 2.31 67 . 49. 30 469 . 10 177.73 BURLINGTON i 
CAHAl 1 151 .8 5.49 29.57 399 . 7  572. 2.42 60. 60.60 1477 . 83 287 . 18 CANAl 1 
CRANE 1 107.6 3 . 33 29.87 444 . 1  192. 3.50 60. 61 .51 917.95 205.56 CRANE 1 

2 107.6 3.33 28. 96 438.5 192. 3.50 60. 57. 50 818.35 183.26 2 

CROIIBY 2 91.4  4 .27 19.80 409.7 201. 3 .70 61.  68.89 906 . 12 117.09 CRO"BY 2 

DAHSKAItllER 1 67. 1  3.66 9 .02 427 .4 39. 2.40 65. 27.30 209.48 44 . 47 DANSKAIiIIER 

2 67. 1  3.66 9.02 427.4 73. 2.40 65. 26. 30 209.33 44 .43 

3 13].2 3.69 17.20 399.7 133. 2.40 65. 41 . 20 391.03 83.01 3 

4 137.2 4.72 15. 10 421 .9 216. 2.40 65. 64.30 640.82 136.03 4 

DEEPWATER 7 53.4 4.27 10.30 477.4 24. 1 . 66 60. 72.00 145.74 4 1 . 29 DEEPWATER 7 

8 68 . 1  3 . 25  15.90 416.3 BO. 1 .66 60. 69.00 156.87 44.44 8 

9 68.7 3.35 16.30 444 . 1  25.  1 . 66 60. 80.00 141 .74 40. 1 5  9 

DEVON 7 103.6 3.96 30.48 394. 1  107. 1 . 10 60. 52.40 137.75 58.89 DEVON 7 

8 103.6 3.96 30.48 394 .1  107. 1 . 10 60. 40.SO 136.56 58.38 8 

EDGE ItOOR 1 67.1 3.66 12.49 435.7 70. 1 .67 60. 58.52 165.29 46.54 EDGE I!OOR 1 

2 67. 1  3.66 12.S5 435.7 70. 1 .67 60. 39.22 161 .66 45. 52 2 

3 67,1 3.66 1 1 . 17 421 . 9  82. 1 .67 60. 57.66 162.92 45.88 3 

4 67.t 3.66 20.31 408.0 167. 1 .67 60. 70.08 317.77 89.48 4 

E.F.  BARRETT 1 76.2 4.88 15.80 421 . 9  190. 1 . 83 65. 66. 00 405.98 113.02 E . F .  BARRfTT I 
2 106.7 3.12 38.70 421 . 9  1 90 .  1 . 83 65. 66.00 392.01 109.13 2 

FAR ROCKAIIA Y 4 80.8 3.96 79.25 255.4 114.  0.40 65. 29.00 58.70 74.77 FAR RDCKAIIA Y 4 

GLENIIIIOD 4 75.1  3.96 64.0 255. 4  114. 0.40 65. 29.00 70.65 89 . 98 GLENllooD 4 

5 75.1  3.96 64.0 255.4 113.  0.40 60. 20.00 72.82 85.61 5 
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16.30 
64.63 

290.71 
302.03 

1017.02 
321 . 58 
343.86 
255 . 1 7  
383.SO 
442 . 00 
1 14 .66 
122.62 
147.09 
146 . 15 

141 . 46 
BS.76 

158.50 

275.25 
144.58 
399 . 4 1  
467.00 
467.00 
487 .00 

1007.00 
1007 .00 
1465.47 
146o . t9 
1446.42 
602 . 13 
202.80 
213 .45 
674.23 
522. 44 
458.77 
354.51 
176 . 55 
176.55 
687.63 
679.55 

1484.78 
170.23 
175.83 
247. 99 
282.27 
432.04 

89.94 
9 1 . 09 

196.40 
198.67 
213.87 
107.98 

333.22 
413.87 
307.00 
352.53 
212.74 
346.47 
407.03 
160 . 93 
173 .53 
75.01 

104.67 
151 .20 
151 . 20 
317 .22 

82. 36  
BS.S6 

664.26 
11M7 
122.SO 

54. 17 
128.03 
147.64 

1 . 68 
1 .80 

43. 18 
42.90 

4 1 . 53  
61 . 10 

112 . 94 
359. 56 
61 .81 
77.62 
85. 10 
84.51  
90. 36  

220.74 
219.59 
242.40 
241 .53 
239.25 
255.63 

86. 70 
9 1 . 25 
90.39 
70. 04 
61.51 
47.53 
29.20 
29.20 

113. 74 
112.40 
455.68 
<18.22 
49.81 
80.32 
91 .42 

139.93 
215.40 
218 . 16 

35.52 
35.93 
38.68 

101 . 56 

118.71  
147.45 
109 . 37 
125 . 59 

41 .34 
67.33 
79. 10 

151.36 
163 .21 
58. 79 
82.04 
29.38 
29.38 
6 1 . 64 

H. A. IIA6IIER 1 
2 

IlJDSON 1 
KEARNY 7 

8 
LOVETT 3 

4 
5 

IlASON 1 
2 
3 
4 

5 
II I DDlETOIIH 1 

2 
3 

IIONTV I LLE 5 
liT TOM 1 
IIYSTIC 4 

5 
6 

NEW BOSTON 1 
2 

NORTHPORT 1 
2 
3 
4 

NORWALK HARBOR 1 
2 

OSWEGO 1 
2 
3 
4 

PORT JEFF 1 
2 
3 
4 

RAVENSWOOD 3 
RIVERSIDE 4 

5 
SALEII HARBOR 1 

SAYREVILLE 

SCHIlLER 

SCHUYLKILL 

SEWAREN 

SOMERSET 

4 
5 
4 
5 
6 
1 

1 
2 
3 
4 
, .1 
6 

SOUTH STREET 12 
SOUTHWARK 1 

2 
SPRINGDAlE 7 

8 
WEST SPRING 1 



Table 2 . 4 .  E s t i mates o f  Resources Requi red and Wastes Generated for the Coal S I P  Scenar i o  

Weight o f  Sl udge Vol ume of Sl udge 
Prodwced/Yea r .  Prodwced/Year .  

Unit  Max. A 1 1 0". Scrubber Cap. Limestone 60% sol i ds 60% sol i ds 

Capac i ty Coal S I P  S Content Sel ected Factor to Meet Coal 8urned Lime Requi red Requi red (103 ton) (10. ft3) 

Factor ( l b  S02 "/0 Scrubber S Content Coal SIP per Year per Year per Year Lime Limestone Lime l i mestone 
State Stat i on/Uni t( s )  (%) per MM8tu) (%) (%) (%) ( 103 ton) ( 103 ton) ( 103 ton) Scrubbing Scrubb i ng Scrubbi ng Scrubb i ng 

Connecticut Bri dgeport Harbor 3 60 1 . 10 0 . 63 3 . 5  82 915 53. 2 104 . 0  224 242 4 . 67 5 . 04 
Devon 7&8 60 1 . 10 0 . 63 3 . 5  82 452 26 . 3  51. 2 111 120 2 . 31 2 . 49 
No ",a.1 k Harbor 1&2 60 1. 10 0 . 63 3 . 5  82 686 39 . 9  77. 8 168 181 3 . 50 3 . 78 
Montv i l l e  5 60 1. 10 0 . 63 3 . 5  82 238 13 . 9  27 . 1  59 63 1. 22 1 .  32 
Middletown 1-3 60 1 . 10 0 . 63 3 . 5  82 856 50 . 0  97 . 4  209 227 4 . 38 4 . 73 

Del aware Edge Moor 1-4 60 1. 67 0 . 96 0 . 96 0 878 0 0 0 0 0 

Maine Mason 1-5 60 2 . 40 1. 38 3 . 50 61 457 19 . 8  38 . 5  83. 2  89. 7  1 . 73 1 . 87 

Maryl and Brandon Shores 1&2 65 1 . 20 0 . 69 0 . 69 0 3180 0 0 0 0 0 0 
Ri vers i de 4&5 60 1. 66 0 . 95 0 . 95 0 378 0 0 0 0 0 0 
Charles P. Crane 1&2 60 3 . 50 2 . 01 2 . 01 0 900 0 0 0 0 0 0 
Herbert A. Wagner 1&2 60 1 . 66 0 . 95 0 . 95 0 648 0 0 0 0 0 0 

Massach)Jsetts New Boston 1&2 60 1. 10 0 . 63 3 . 5  82 1698 98 . 8  192 415 449 8 . 66 9. 35 
Myst i c  4-6 60 1. 10 0 . 63 3 . 5  82 1003 58. 4  114 245 265 5 . 11 5 . 52 
Canal 1 60 2 . 42 1. 39 1 . 39 0 1110 0 0 0 0 0 0 
Mt. Tom 1 60 2 . 42 1. 39 1. 39 0 299 0 0 0 0 0 0 
Sale .. Harbor 1-3 60 2 . 42 1. 39 1. 39 0 722 0 0 0 0 0 0 
SOIIIerset 5&6 60 2 . 42 1. 39 1 . 39 0 449 0 0 0 0 0 0 
West Springf ield  1-3 60 2 . 42 1. 39 1. 39 0 527 0 0 0 0 0 0 N 

I 

New Hupshi re Sch; 1 1 er 4-6 60 2 . 50 1. 44 1 . 44 0 425 0 0 0 0 0 0 ...... 
w 

New Jersey Deepwater 7-9 60 1. 66 0. 95 0 . 95 0 485 0 0 0 0 0 0 
Sayrevi l l e 4&5 60 0. 32 0 . 18 1 . 8  90 547 18. 0  35. 0 75. 6 81. 7 1. 58 1. 70 
Bergen 1&2 60 2 . 20 1. 26 1. 26 0 1193 0 0 0 0 0 0 
Kearny 7&8 60 2 . 20 1. 26 3 . 5  64 549 24 . 9  48 . 5  105 113 2 . 19 2. 36 
Sewaren 1-4 60 2 . 20 1. 26 3 . 5  64 1160 52 . 7  103 222 240 4 . 62 4 . 99 
Hudson 1 60 2 . 20 1 . 26 3 . 5  64 839 38 . 1  74. 1 160 173 3 . 34 3 . 60 
Burl i ngton 7 60 2 . 20 1. 26 1 . 26 0 368 0 0 0 0 0 0 

New York Danska ... er Point 1-4 65 1. 06 0 . 61 3 . 5  83 1188 69 . 9  136 294 317 6. 13 6 . 61 
Arthur Ki 1 1  2&3 65 0 . 40 0 . 23 2 . 30 90 2008 84 . 0  164 354 382 7 . 36 7 . 96 
Ravens"ood 3 65 0. 40 0 . 23 2. 30 90 1760 73 . 7  144 310 335 6 . 46 6 . 98 
E. F. Barrett 1&2 65 1. 60 0 . 92 3 . 5  74 857 45. 0 87 . 6  189 204 3 . 95 4 . 26 
Northport 1-3 65 3 . 08 1 . 77 1 . 77 0 2790 0 0 0 0 0 0 
Northport 4 65 1. 20 0 . 69 0 . 69 0 986 , 0  0 0 0 0 0 
Far Roc kaway 4 65 0 . 40 0 . 23 2. 30 90 288 12 . 1  2 3 . 6  50. 9  55. 0 1. 06 1. 15 
G 1 en"ood 4&5 65 0 . 40 0 . 23 2 . 30 90 705 29 . 6  57 . 6  125 134 2 . 60 2 . 80 
Port Jefferson 1-4 65 3 . 08 1 . 77 1 . 77 0 1099 0 0 0 0 0 0 
Al bany 1-4 65 3 . 80 2 . 18 2 . 18 0 920 0 0 0 0 0 0 
Oswego 1-4 65 3 . 80 2. 18 2 . 18 0 1039 0 0 0 0 0 0 
Lovett 3-5 65 0 . 40 0. 23 2 . 30 90 1272 5 3 . 4  104 225 243 4 . 68 5 . 05 

Pennsy1 vani a Cromby 2 60 0 . 90 0 . 52 3 . 5  85 444 26 . 8  52 . 2  113 122 2. 35 2 . 54 
Schuy1 ki 1 1  1 60 0 . 50 0 . 29 2 . 9  90 392 20 . 7  40 . 4  87 . 2  94 . 2  1 .  82 1. 96 
Southwark 1&2 60 0. 50 0 . 29 2 . 9  90 1214 64 . 2  125 270 291 5 . 63 6 . 07 
Spri ngda 1 e 7&8 60 0. 60 0 . 34 3 . 4  90 543 33 . 7  65 . 6  142 153 2 . 95 3 . 19 

Rhode I s l and South Street 12 60 1 . 10 0 . 63 3 . 5 82 305 17 . 7  34 . 6  74 . 7  80. 6 1. 56 1. 68 

"weight of s l udge w i th 30% so l i ds i s  t"ice that l i sted for 60% sol i d s .  
bVol u"", of sl udge w i t h  3 0%  so l i ds i s  2 . 54 t i lles that l i sted for 60% so l i ds.  



Tabl e 2 . 5 .  Estimates o f  Resources Requi red and Wastes Generated for the Mod i fi ed Coal S I P  Scenario  

We i ght of S l udge Vol .... e of S l udge 
Prodyced/Year .  ProdHcedlYear. Uni t Max. A.l low. Scrubber Cap. lillH!stone 60% sol i ds 60% sol ids 

Capac i ty Coal S I P  S Content Selected Factor to Meet Coal Burned Lime Required Requi red (103 ton) (10' ft3) 
Factor ( l b SO. w/o Scrubber S Content Coal S I P  per Year per Year per Year liMe limestone liMe Limestone State Stati on/Uni t e s )  (%) per ..... Btu) (%) (%) (%) ( 103 ton) ( 103 ton) ( 103 ton) Scrubbing Scrubbing Scrubbing Scrubb i ng 

Connect i cut Bridgeport Harbor 3 60 1 . 10 0 . 63 3 . 5  82 915 53 . 2  104 224 242 4 . 67 5 . 04 Deyon 7&8 60 1 . 10 0 . 63 3 . 5 82 452 26 . 3  51.  2 III 120 2 . 3 1  2 . 49 Norwa 1 k Harbor 1&2 60 1. 10 0. 63 3 . 5 82 686 39. 9  77 . 8  168 181 3 . 50 3 . 78 MontY i l l e  5 60 1 . 10 0. 63 3 . 5  82 238 13. 9 27. 1 59 63 1. 22 1. 32 Mi ddl etown 1-3 60 1. 10 0 . 63 3 . 5  82 856 50. 0 97 . 4  209 227 4 . 38 4 . 73 Del aware Edge Moor 1-4 60 1. 67 0 . 96 0. 96 0 B78 0 0 0 0 0 0 Mai ne Mason 1-5 60 2 . 67 1. 54 3 . 50 56 457 18. 1 35. 3 76 . 3  82 . 3  1 .  59 1. 72 Maryl and Brandon Shores 1&2 65 1. 20 0. 69 0 . 69 0 3180 0 0 0 0 0 0 Ri Yers i de 4&5 60 1. 66 0 . 95 0 . 95 0 378 0 0 0 0 0 0 Charles P. Crane 1&2 60 3 . 50 2 . 01 2 . 01 0 900 0 0 0 0 0 0 Herbert A. Wagner 1&2 60. 1. 66 0 . 95 0 . 95 0 648 0 0 0 0 0 0 Massachuset ts New Bos ton 1&2 60 2 . 42 1. 39 1. 39 0 1698 0 0 0 0 0 0 Mystic 4-6 60 2 . 42 1. 39 1. 39 0 1003 0 0 0 0 0 0 Canal 1 60 2 . 42 1. 39 1. 39 0 1110 0 0 0 0 0 0 Mt. TORI 1 60 2 . 42 1. 39 1. 39 0 299 0 0 0 0 0 0 Salem Harbor 1-3 60 2 . 42 1. 39 1. 39 () 722 0 0 0 0 0 0 SOI.erset 5&6 60 2 . 42 1. 39 1. 39 0 449 0 0 0 0 0 0 West Springfield 1-3 60 2 . 42 1. 39 1. 39 0 527 0 0 0 0 0 0 N I New Hanopshi re Schi l l er 4-6 60 2. 60 1. 49 1. 49 0 425 0 0 0 0 0 ..... 
0 .po New Jersey Deepwater 7-9 60 1. 66 0 . 95 0 . 95 0 485 0 0 0 0 0 0 Sayrey i l l e  4&5 60 0. 60 0 . 34 3 . 45 90 547 34. 4 67 . 1  Bergen 1&2 60 2 . 00 1 . 15 1. 15 0 1193 0 145 156 3 . 02 3 . 26 Kearny 7&8 60 2. 20 1. 26 3 . 5  64 549 24 . 9  0 0 0 0 0 Sewaren 1-4 60 2 . 20 1. 26 3 . 5  64 1160 52 . 7  48. 5 105 113 2 . 19 2. 36 Hudson 1 60 2 . 20 1. 26 3 . 5  64 839 38. 1 103 222 240 4. 62 4. 99 Bur 1 i ngton 7 60 2 . 31 1. 33 1. 33 0 368 0 74. 1 160 173 3 . 34 3 . 60 0 0 0 0 0 New York Danskammer Poi nt 1-4 65 2 . 40 1. 38 1. 38 0 1188 0 0 Arthur Ki I I  2&3 65 1. 66 0 . 95 0 . 95 0 2008 0 0 0 0 0 Rayenswood 3 65 1. 66 0. 95 0 . 95 0 1760 0 0 0 0 0 0 E. F. Barrett 1&2 65 1. 83 1. 05 1. 05 0 857 0 0 0 0 0 0 Northport 1-3 65 3 . 08 1. 77 1 . 77 0 2790 0 0 0 0 0 0 Northport 4 65 1. 20 0 . 69 0 . 69 0 986 0 0 0 0 0 0 Far Roc kaway 4 65 0 . 40 0 . 23 2 . 30 90 288 12 . 1  0 0 0 0 0 G 1 e nwood 4&5 65 0 . 40 0 . 23 2 . 30 90 705 29. 6 23 . 6  50. 9 55. 0 1. 06 1 . 15 Port Jefferson 1-4 65 3 . 08 1 . 77 1 . 77 0 1099 0 57 . 6  125 134 2 . 60 2 . 80 A l bany 1-4 65 3 . 80 2 . 18 2 . 18 0 920 0 0 0 0 0 0 Oswego 1-4 65 3 . 80 2. 18 2 . 18 0 1039 0 0 0 0 0 0 Loyett 3-5 65 2 . 40 1. 38 1. 38 0 1272 0 0 0 0 0 0 0 0 0 0 0 

Pennsy l vani a  Cromby 2 60 3. 70 2. 13 2. 13 0 444 0 0 0 U 0 0 
Schuyl k i l l  1 60 0 . 50 0 . 29 2 . 9  90 392 20. 7 40 . 4  87 . 2  94. 2 1. 82 1. 96 
Southwark 1&2 60 0 . 50 0. 29 2 . 9  90 1214 64 . 2  125 270 291 5 . 63 6 . 07 
Springdale 7&8 60 0 . 60 0. 34 3 . 4  90 543 33 . 7  65. 6 142 153 2 . 95 3. 19 

Rhode I s l and South Street 12 60 2 . 42 1. 39 1. 39 0 305 0 0 0 0 0 0 

"weight of s l udge with 30% sol ids i s  twice that l i sted for 60% sol i d s .  
bVol ume of s l udge with 3 0%  sol ids i s  2 . 54 times tt.at l i sted for 60% sol i d s .  



Table 2 . 6 .  Estimates o f  Resources Requi red and Wastes  Generated for the 
Voluntary Convers i on Scenari o  

Weight o f  Sl udge Vol ume of Sl udge 
Prodwced/Year . Prodwced/Year. 

Uni t MaK. A l l ow. Scrubber Cap. limestone 60X sol i ds 60X sol i ds 
Capac i ty Coal S I P  S Content Selected Factor to Meet Coal Burned Lime Requi red Requi red (103 ton) (10. ft3) 

Factor ( l b S02 w/o Scrubber S Content Coal SIP per Year per Year per Year l i me  Limestone lime limestone 
State Station/Uni t(s)  (I) per MMBtu) (I) (I) (I) ( 103 ton) ( l03 ton) ( 103 ton) Scrubb i ng Scrubb i ng Scrubb i ng Scrubbing 

Connect i cut Bri dgeport Harbor 3 60 1. 10 0 . 63 3 . 5  B2 915 53. 2 104 224 242 4 . 67 5. 04 
Oevon 7&B 60 1. 10 0 . 63 3 . 5  B2 452 26. 3  51.  2 120 120 2 . 31 2 . 49 
Norwa 1 k Harbor 1&2 60 1. 10 0 . 63 3 . 5  B2 686 39 . 9  7 7 . 8  181 181 3 . 50 3 . 78 

Del aware Edge Moor 3&4 60 1. 67 0 . 96 0 . 96 0 522 0 0 0 0 0 0 
Maine Mason 3-5 60 2 . 67 1. 54 3 . 50 56 295 11 . 7  22. 8  49. 4 53 . 2  1 .  03 1. 11 
Maryland Brandon Shores 1&2 65 1. 20 0 . 69 0 . 69 0 3180 0 0 0 0 0 0 

Charles P. Crane 1&2 60 3 . 50 2 . 0 1 2 . 0 1 0 �OO· 0 0 0 0 0 0 
Massachusetts New Boston 1 60 2 . 42 1. 39 1. 39 0 851 0 0 0 0 0 0 

Myst ic 4-6 60 2 . 42 1. 39 1. 39 0 1003 0 0 0 0 0 0 
Mt. Tom 1 60 2 . 42 1. 39 1. 39 0 299 0 0 0 0 0 0 
Sal em Harbor 1-3 60 2 . 42 1. 39 1. 39 0 722 0 0 0 0 0 0 
Somerset 5&6 60 2 . 42 J .  39 1 . 39 0 449 0 0 0 0 0 0 
West Spr i ngfield  1-3 60 2 . 42 J 39 1. 39 0 527 0 0 0 0 0 0 

New Hampshi re Schi l ler 4-6 60 2 . 60 1 . 49 1. 49 0 425 0 0 0 0 0 0 
New Jersey Oeepwater 7-9 60 1 . 66 0 . 95 0 . 95 0 485 0 0 0 0 0 0 

Sayrevi l l e 4&5 60 0 . 60 0 . 34 3 . 45 90 547 34 . 4  67 . 1  145 156 3 . 02 3 . 26 
Bergen 1 60 2 . 00 1. 15 1. 15 0 608 0 0 0 0 0 0 
Bur 1 i ngton 7 60 2 . 31 1. 33 1. 33 0 368 0 0 0 0 0 0 N 

I 
New York Oanskammer Poi nt 3&4 65 2 . 40 1. 38 1. 38 0 845 0 0 0 0 0 0 ..... 

U1 
Arthur Ki l l  2&3 65 1. 66 0 . 95 0 . 95 0 2008 0 0 0 0 0 0 
Ravenswood 3 65 1. 66 0 . 95 0 . 95 0 1760 0 0 0 0 0 0 
E . F .  Barrett 1&2 65 1 .83  1 . 05 1. 05 0 857 0 0 0 0 0 0 
Port Jefferson 3&4 65 3 . 08 1 . 77 1 . 77 0 873 0 0 0 0 0 0 
Al bany 1-4 65 3 . 80 2 . 18 2 . 18 0 920 0 0 0 0 0 0 
Lovett 3-5 65 2 . 40 1. 38 1. 38 0 1272 0 0 0 0 0 0 

Pennsy l vania Crollby 2 60 3 . 70 2 . 13 2 . 13 0 444 0 0 0 0 0 0 
Rhode I s land South Street 12 60 2 . 42 1. 39 1. 39 305 0 0 0 0 0 0 

�ei ght of s l udge with 301 sol i ds i s  twice that l i s ted for 60X so l i ds.  
bVol.- of s l udge with 30X so l i ds i s  2 . 54 times that l i sted for 60X sol ids .  
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Table 2 . 7 .  Est imates o f  As h P roduced for Coal  S I P  and Modi fied Coal S I P  Scenari os  

U n i t  Sel ected 
Wei ght of Ash Vol ume of Ash 

Capaci ty Coal Burned Ash 
Co 1 1  ected/Year Col l ected/Year 

Factor per Year Content 
(103 ton) ( 103 ft3) 

State Station/Un i t( s )  (%) ( 103'" ton) (%) Fly Ash Aggregate Fly Ash Aggregate 

Connecticut Bri dgeport Harbor 3 60 915 13. 4 103 18. 4  2580 230 
Devon 7&8 60 452 13. 4 51.  0 9 . 1  1280 114 
Norwal k Harbor 1&2 60 686 13 . 4  77 . 4  13. 8 1940 172 
Montvi l l e 5 60 238 13 . 4  26 . 9  4 . 8  672 60 
Middl etown 1-3 60 856 13. 4 46 . 7  67 . 6  1170 794 

Del aware Edge Moor 1-4 60 878 13. 4 98. 9  17 . 6  2470 220 

Mai ne Mason 1-5 60 475 13. 4 43 . 6  17 . 1  1090 203 

Maryl and Brandon Shores 1&2 65 3180 4 . 02 108 19. 2  2680 240 
Rivers i de 4&5 60 378 7 . 5 2 3 . 8  4 . 2  597 53 
Charl es P. Crane 1&2 60 900 13. 4 23. 9 96 . 5  597 1140 
Herbert A.  Wagner 1&2 60 648 6 . 7  36 . 5  6 . 5  913 81 

Massachusetts New Boston 1&2 60 1698 13. 4 157 28. 0 3930 351 

Myst i c  4-6 60 1003 11. 0 92 . 9  16. 5 2320 207 

Canal 1 60 1110 13 . 4  125 22 . 3  3120 278 

Mt. Tom 1 60 299 13. 4 33. 8 6 . 0 844 75 
Sal em Harbor 1-3 60 722 10 . 0  46 . 4  25. 2 1160 297 

Somerset 5&6 60 449 9 . 0  34 . 0  6 . 0  849 76 

West Spri ngf i e l d  1-3 60 527 13 . 4  59. 4 10 . 6  1620 132 

New Hamsphire Schi 1 1  er 4-6 60 425 13. 4 47 . 9  8. 5 1200 107 

New Jersey Deepwater 7-9 60 485 4 . 02 16 . 4  2 . 9  411 37 

Sayrev i l l  e 4&5 60 547 13. 4 14. 5 58. 7  363 690 

Bergen 1&2 60 1193 10 . 0  7 6 . 8  41 . 8  1920 491 
Kearny 7&8 60 549 5 . 27 18. 6 10. 1 465 119 
Sewaren 1-4 60 1160 5 . 27 39 . 4  21.  4 983 252 

Hudson 1 60 839 13. 4 22 . 2  89. 9 556 1060 
Burl i ngton 7 60 368 10. 0 23. 7 12 . 9  593 152 

New York Danskammer Poi nt 1-4 65 1188 13 . 4  134 23. 8 3350 299 
Arthur Ki l l  2&3 65 2008 13. 4 226 40 . 2  5640 503 

Ravenswood 3 65 1760 13. 4 198 35 . 3  4960 442 

E. F. Barrett 1&2 65 857 13 . 4  96. 7 17 . 2  2420 216 

Northport 1-3 65 2790 13. 4 314 56 . 0  7870 701 

Northport 4 65 986 13. 4 III 19. 8  2780 248 

Far Rockaway 4 65 288 13. 4 32 . 5  5 . 8  813 72 

Gl enwood 4&5 65 705 13. 4 79. 4 14. 2 1990 177 

Port Jefferson 1-4 65 1099 13. 4 124 22 . 1  3100 276 

Al bany 1-4 65 920 13. 4 104 18. 5 2590 231 

Oswego 1-4 65 1039 13. 4 117 20 . 9  2930 261 

Lovett 3-5 65 1272 13. 4 144 25 . 5  3590 320 

Pennsyl van i a  Cromby 2 60 444 10 . 0  37 . 4  6 . 7  935 83 

Schuy l ki l l  1 60 392 13. 4 44. 2 7 . 9  1100 98 

Southwark 1&2 60 1214 13. 4  137 24. 4 3420 305 

Spri ngda l e  7&8 60 543 10. 7 48. 9 8. 7 1220 109 

Rhode I s l and South Street 12 60 305 10. 0 25. 7 4 . 6  642 57 



2 -17 

Tab l e  2 . 8 .  Est imates of  A s h  Produced for the Vo l un tary Convers i o n  Scena rio  

U n i t  Sel ected Wei ght of Ash Vol ume of Ash 

Capac i ty Coal Burned Ash Col l ected/Year Col l ected/Year 

Factor per Year Content ( l03 ton) (l03 ft3) 

State Station/U n i t e s )  C%:) ( l03 ton) C%:) Fly Ash Aggregate Fly Ash Aggregate 

Connecti cut Bridgeport Harbor 3 60 915 13. 4 103 18. 4  2580 230 
Devon 7&8 60 452 13. 4 51 .  0 9 . 1  1280 114 
Norwal k Harbor 1&2 60 686 13. 4 77 . 4  13 . 8  1940 172 

Del aware Edge Moor 3&4 60 522 13 . 4  58. 9  "10 . 5  1470 131 

Mai ne Mason 3-5 60 295 13. 4  25 . 5  13 . 9  636 163 

Maryl and Brandon Shores 1&2 65 3180 4 . 02 108 19 . 2  2680 240 
Char l es P. Crane 1&2 60 900 13. 4 23. 9 96 . 5  597 1140 

Massachusetts New Boston 1 60 851 11. 0 78 . 8  14 . 0  1970 176 
Myst i c  4-6 60 1003 11. 0 92 . 9  16 . 5  2320 207 
Mt. Tom 1 60 299 1 3 . 4  3 3 . 8  6 . 0  844 75 
Sal em Harbor 1-3 60 722 1 3 . 4  46 . 4  25 . 2  1160 297 
Somerset 5&6 60 449 9 . 0  34 . 0  6 . 0  849 76 
West Spri ngf i e l d  1-3 60 527 13 . 4  59. 4 10 . 6  1620 132 

New Hamsphire Schi l l er 4-6 60 425 13 . 4  47 . 9  8. 5 1200 107 

New Jersey Deepwater 7-9 60 485 4 . 02 16. 4 2 . 9  411 37 
Sayrevi l l e  4&5 60 547 13 . 4  14. 5 58. 7  363 690 
Bergen 1 60 608 10 . 0  39 . 1  21.  3 978 250 
Burl i ngton 7 60 368 10 . 0  23 . 7  12 . 9  593 152 

New York. Dansk.ammer Poi nt 3&4 65 845 13 . 4  95 . 3  16 . 9  1050 212 
Arthur Ki l l  2&3 65 2008 13 . 4  226 40 . 2  5640 503 
Ravenswood 3 65 1760 13 . 4  198 35 . 3  4960 442 
E .  F. Barrett 1&2 65 857 13 . 4  96 . 7  17 . 2  2420 216 
Port Jefferson 3&4 65 873 13 . 4  98. 4  17 . 5  2460 219 
Al bany 1-4 65 920 13 . 4  104 18. 5  2590 231 
Lovett 3-5 65 1272 13 . 4  144 25 . 5  3590 320 

Pennsyl van i a  Cromby 2 60 444 10 . 0  37 . 4  6. 7 935 83 

Rhode I s l and South Street 12 60 305 10 . 0  25 . 7  4 . 6  642 57 



Tabl e 2 . 9 .  E st imates of Resources Requi red and Wastes Generated for the Coal S I P  Scenari o ,  by State 

We i ght of S l udge 

L i me L i mestone Produced/Year , Vo l ume o f  S l udge Produced/ 

Requi red/ Requi red/ 60% So l i ds ( 103 ton) Year, 60% So l i ds (106 ft3 ) Wei ght o f  Ash  Co l l ected/ Vol ume of Ash Col l ected/ 
Year ( 103 ton)  Year ( 103 ft3 ) Year Year L i me Li mestone L i me L i me stone 

State ( 103 ton) ( 103 ton) Scrubb i ng Scrubbi ng Scrubbi ng Scrubbi ng F l y  Ash  Aggregate F l y  Ash  Aggregate 

Connecti cut 183 357 771  833  16 . 08 17 . 36 305 114 7 , 640 1 , 370 

D e l aware 0 0 0 0 0 0 98. 9 17 . 6  2 , 470 220 

Ma i ne 19. 8  38. 5 83 . 2  89. 7 1. 73 1 . 87 43 . 6  17 . 1  1 , 090 203 

Mary l and 0 0 0 0 0 0 192 126 4 , 790  1 , 510 

Mas sachusetts 157 306 660 714 13 .. 77 14. 87 548 115 13 , 840 1 ,415 

New Hamp s h i re 0 0 0 0 0 0 47 . 9  8 . 5 1 , 200  107 

New J ersey 134 261 563 608 11 . 73 12 . 65 212 2 38 5 , 290  2 ,800 
N I 

New York 368 717 1 , 548 1 , 670 32 . 24 34 . 81 1 , 680 299 42 , 030 3 , 750 .... 
ex> 

Pennsy l v an i a  145 283 612 660 12 . 75 13 . 76 267 47 . 7  6 ,675 595 

Rhode I s l and 17 . 7 34 . 6  74. 7 80. 6 1. 56 1 .  68 25. 7 4 . 6 642 57 

Tota l 1 , 024 1 , 997 4 , 312 4 , 65 5  89 . 86 97 . 00 3 , 420 988 85 , 670 12 , 020 



Tab l e  2 . 10 .  E st imates o f  Resources Requ i red and Wastes Generated for the Mod i f i ed Coal S I P  Scena ri o ,  by State 

Wei ght of S l udge 

L i me L i mestone Produced/Year ,  Vol ume of  S l udge Produced/ 

Requ i red/ Requ i red/ 60% Sol i ds ( 103 ton) Year,  60% Sol i ds ( 106 ft3) We i ght of Ash Co l l ected/ Vo l ume of Ash Co l l ected/ 
Year (l03 ton) Year (l03 ft3) Year Year L i me L i mestone L i me L i mestone 

State ( 103 ton) ( l03 ton )  Scrubb i ng Scrubb i ng Scrubb i ng Scrubb i ng F l y  Ash  Aggregate F ly  Ash  Aggregate 

Connecti c ut 183 357 771 833 16 . 08 17. 36 305 114 7 , 640 1 , 370 

Del aware 0 0 0 0 0 0 98 . 9  17 . 6  2 , 470 220 

Mai ne 18. 1  35 . 3 76 . 3 82 . 3  1 .  59 1 . 72 43 . 6  17. 1 1 , 090 203 

Maryl and 0 0 0 0 0 0 192 126 4 , 790 1 , 510 

Massachusetts 0 0 0 0 0 0 548 115 13 , 840 14 , 150 

New Hampshi re 0 0 0 0 0 0 47 . 9  8 . 5 1 , 200 107 

New Jersey 150 293 632 682 13 . 17 14 . 21 212 238 5 , 290 2 , 800 N I 
New York 41.  7 81 . 2  1 76 189 3 . 66 3 . 95 1 , 680 299 42 , 030 3 , 750 

..... 
ID 

Pennsy l van ia  119 231 499 538 10 . 40 11. 22  267  47. 7 6 , 675 595 

Rhode I s l and 0 0 0 0 0 0 25 . 7 4 . 6 642 57  

Tota l 512 998 2 , 154 2 , 324 44 . 90 48. 46 3 , 420 988 85 , 670 12 , 020 



Tabl e 2 . 1 1 .  E s t i mates  o f  Resources Requi red and Wa stes Generated for the Vol untary Conver s i o n  Scena ri o ,  by S tate 

Wei ght of S l udge 

L i me Li mestone Produced/Year , Vol ume of S l udge Produced/ 

Requi red/ Requi red/ 60% So l i ds ( 103 ton ) Year,  60% So l i ds ( 106 ft3 ) Wei ght of Ash C o l l ected/ Vol ume of  Ash C o l l ected/ 
Year ( 103 ton )  Year ( 103 ft3 ) Year Year L i me L i mestone L i me Li mestone 

State ( 103 ton) ( 103 ton )  Scrubbi ng Scrubbi ng Scrubb i ng S crubb i ng F l y  Ash Aggregate F l y  Ash  Aggregate 

Connecti cut 119 233 525 543 10 . 48 11 . 31  231 41 .  3 5 , 800 516 

Del aware 0 0 0 0 0 0 58 . 9  10. 5 1 , 470 131 

Mai ne 11 . 7 22 . 8  49 . 4  53 . 2  1 .  03 1 . 11  25 . 5  13 . 9  636 163 

Mary l and 0 0 0 0 0 0 132 1 16 3 , 280 1 , 380 

Massachusetts 0 0 0 0 0 0 345 78. 3 8760 965 

New Hampsh i re 0 0 0 0 0 0 47 . 9  8 . 5 1 , 200 107 

New Jersey 34 . 4  67 . 1 145 156 3 . 02 3 . 26 93 . 7  95 . 8  2 , 345 1 , 130 N 
I 

N 
0 

New York 0 0 0 0 0 0 962 171 2 2 , 710 2 , 140 

Pennsy l vani a  0 0 0 0 0 0 37 . 4  6 . 7  935 83 

Rhode I s l and 0 0 0 0 0 0 25 . 7 4 . 6  642 57 

Total 165 323 719 752 14 . 53 15 . 68 1 , 959 547 47 , 780 6 , 677 



3 .  TOP I CAL RESPONSES 

3 . 1 AIR QUA L I TY MODE L I NG 

The subregi onal  a i r  qual i ty d i spers i o n  model i ng has been redone to i ncorporate a number o f  
changes that have occurred s i nce the rel ease of  the D E I S .  A t  the publ i c  heari ngs hel d Decem
ber 16- 18 , 1981 , comme nts i nd i cated that some stack  parameters used i n  the D E I S  model i ng analys i s  
were i ncorrect  due i n  part to schedu l ed p l ant  des i gn change s .  The ut i l i ti es were asked to 
respond to a USDOE s u rvey ( see Appendi x  A ,  Letter to U ti l i t i e s )  by prov i di ng corrected stac k 
parameters ; these were used i n  the F E I S  mode l i ng .  I f  no respo�se was rece i ved , i t  was assumed 
that the data i nput  used i n  the D E I S  were correct .  Tab l e  2 . ?  �ul l ta i ns the stac k parameters used 
in the F E I S  mode l i ng analys i s .  

The s u rvey al so  i nc l uded a request for i n formation  o n  p l ant capac i ty factors . The capac i ty 
factors used i n  the D E I S  were USDO E ' s esti mates of the need for power over the next decade . I f  
a uti l i ty rep l i ed wi th i ts own estimate o f  p l ant capac i ty facto r ,  then that was used ; i f  no 
rep l y  was recei ved , then the val ue used i n  the D E I S  was assumed to represent a reasonab l e  esti mate . 
The p l ant  capac i ty factors used i n  thi s anal ys i s  al so are g i ven i n  Tabl e 2 . 3 .  

The uti l i t i es a l so were a s ked to provi de current i n formati on o n  emi s s i on l i m i tati ons  and  to 
i nd i cate whi ch un i ts they presently  i ntend to convert. Many reg u l atory agenc i es al so furn i s hed 
rev i sed S I P  l i m i ts as part of  the i r  wri tten comments . Thi s resu l ted i n  a number of d i screpen
c i e s  as to what the emi ss i on rates eventual ly  mi ght be and, as  a consequence , three model i ng 
scenarios  were desi gned to bracket the range of poss i b l e  i mpacts .  The Coal S I P  and Mod i f i ed 
Coal S I P  scenar i o s  are s i m i l ar to those i n  the DE I S ,  wh i l e  the Vol untary Convers i on Scenari o  
i nc l udes on ly  the 2 7  p l ants that consti tute a more l i ke l y  convers i o n  scenar i o  ( see Sec . 1) . 
More deta i l  on the scenar i os , the em i s s i o n  rates , and the converti ng p l ants can be found  i n  
Tab l es 2 . 1  and 2 . 3  and i n  Sec t i on 2 . 2 . 

The rural , fu l l -year vers i o n  o f  the Robert A .  McCorm i c k  model , RAM F R ,  was aga i n  used to cal c u l ate 
a i r qua l i ty i mpacts of  the p l ant convers i ons . The pri mary reason for us i ng RAMFR i n  the D E I S  
was that at t h e  t i me of  t h e  ori g i nal  analys i s  ( 1979 ) i t  was t h e  o n l y  USEPA-approved mul t i - source 
model ; it was used in th i s  F E I S  analys i s  because only mi nor changes i n  the source term data from 
the D E I S  were neede d ,  maki ng RAMFR the most cost-effective  mode l .  A l s o ,  a change in mode l s 
wou l d have comp l i cated the compari son of resu l ts presented i n  the D E I S  wi th  the F E I S  pred i ct i o n s .  

A s  stated i n  t h e  DEI S ,  the RAMFR mode l has i nherent wea knesse s :  i t  assumes l eve l terrai n and 
uses only one source of  meteorol ogy .  As a resu l t ,  i t  has not been i nc l uded as a recommended 
model i n  the proposed rev i s i ons of USEPA ' s G u i de l i ne on Ai r Qual i ty Model s ( USEPA 1980 ) .  The 
fact that the mode l does not treat terrai n i s  of mi nor consequence i n  meeti ng the objectives  of 
th i s  study .  For the mos t  part , h i gh l evel s of  ambi ent ai r concentrati ons  res u l t i ng from p l ume 
i mpac t i on from tal l stac ks on areas of comp l ex terrai n are l oca l i zed and s i te-spec i fi c  (wi thi n a 
few k i l ometers of the source ) ,  and beyond the scope of th i s  document .  Local i zed i mpacts are to 
be d i scussed and analyzed i n  the s i te- spec i f i c  assessments . 

The RAMFR model , as wel l as the rest of the USEPA- approved mode l s ,  uses o n l y  one source of  
meteoro l ogical  data . For th i s study ,  the  four subreg i ons  were set up as geograph i c a l  areas 
w i th i n  whi ch the convers i on candi dates tended to c l uster.  F i ve years of meteoro l og i cal  data 
from on ly  one representati ve s i te wi thi n each subregi on ( except for the l arge Boston s ubreg i o n ,  
wh i ch was further d i v i ded , so  that three sets o f  data were used) were chosen for the d i spers i o n  
esti mates for that subreg i o n .  The t i me and effort needed t o  c o l l ect  a n d  prepare s i te-spec i fi c  
meteoro l ogical  data for eac h p l ant for one o r  for part of  one subreg i on woul d have been exten
s i ve .  The analys i s  cou l d have been accompl i shed by model i ng each convers i o n  candi date separatel y  
and tracki ng the concentrati ons from each source a t  each receptor a n d  tota l i ng the contri buti ons 
o f  al l the p l ants on  each receptor. However , i f  p l ant  A has a max i mum 24- hour contri b u t i on of 
50 �g/m3 at receptor C ,  and p l ant B a l so has a max i mum 24- hour contr i buti on  of  50 �g/m3 at 
receptor C ,  the cumu l at i ve i mpact i s  not necessari l y  100 � g/m3 , because the max i m um i mpacts may 
occur on d i fferent days duri ng d i fferent meteorol og ica l  cond i ti o n s .  I t  i s  for these reasons 
that a mul t i source model with one meteorol ogi cal  source was used for the ana l ys i s .  

The newer USEPA model s ,  such  a s  the ISC and MPTER model s ,  were devel oped wi th i nternal cons i s
tency i n  mi nd ; that i s ,  when model i ng s i m i l ar sources under s i m i l ar meteoro l og i cal  condi t i o n s , 
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the  d i fferent model s y i e l d s i m i l ar res u l t s .  These newer mode l s  are devel oped around the bas i c  
a l go r i thm found i n  the CRSTER model w i th a number o f  added opt i o n s .  The RAMFR mode l d i f fers 
s l i ghtly f rom these model s i n  cal c u l at i on of  effect i ve stac k height and p l ume r i s e ,  wi nd speed 
variation  w i th he i gh t ,  and compari son of  mi x i ng hei ght data to effecti ve stac k height .  The 
vari ati on i n  predi cti on  between these model s can range from 10% to 20% (Marti n 1979 ) , but these 
d i fferences do not severe l y  affect the f i n a l  conc l us i ons  p resented in thi s F E I S ,  s i nce the 
objective i s  to pred i ct trends in the a i r  qual i ty due to convers i o n .  

A t  the t i me of  the D E I S  analys i s ,  i t  cou l d o n l y  b e  specul ated wh i c h  areas wou l d  b e  h i g h l y  i mpacted 
i f  al l convers i ons were to take p l ace.  One of  the goal s of the model i ng was to i denti fy such 
l ocati ons . S i nce then , there have been efforts to make refi ned studi es o f  PSD i ncrement consump
t i on and pos s i b l e  a i r  qual i ty standard v i o l ations . By i denti fy i ng those potenti al  I' hot spot" 
areas in a cost-effecti ve manner , as was done i n  the D E I S  and repeated here , a better under
standi ng of i nteracti on and cumu l ative  i mpacts wou l d  be avai l ab l e  for the s i te- spec i fi c  work.  

More recent ambi ent a i r qual i ty moni tori ng data have been i ncorporated i nto the F E I S  analys i s  
where they p l ay an i mportant ro l e  i n  def i n i ng c urrent cond i t i on s .  The amb i ent a i r  qual i ty data 
serve two p u rpo s e s :  they are u s e d  t o  determi ne areas where sma l l i nc reases i n  ai r pol l ut i o n  are 
c r i t i ca 1 ( e .  g . , New York C i ty )  and they represent the i mpacts f rom a 1 1  other sources i n  the 
northeastern Uni ted States . Al so , the data enab l e  the mode l er to s ubtract the current contri bu
t i o n  of  the candi date p l ants as they burn o i l and then add the contr i buti on  i f  they were to burn 
coa l . 

The fol l owi ng sections  are s ummari es o f  the resu l ts of the s ubreg i onal  analyses for the three 
scenar i o s  used i n  the F E I S  ana l ys i s .  

3 . 1 . 1  Boston  Subregi on  

As d i scussed in  the  D E I S ,  the  Boston Subreg i on was  further s ubd i v i ded because of i ts l arge s i ze .  
I n  do i ng so , meteoro l og i cal  data from three l ocations  were used t o  s imul ate atmosphe r i c  d i sper s i on 
i n  each of the s ubd i v i s i on s .  The North Boston Subd i v i s i o n  conta i ns the Sch i l l er and Mason 
stat i o n s  and , meteoro l og i cal  data for 1960-1964 from Portl and ( s ur face and upper ai r data) were 
used i n  the mode l i ng .  Tab l e  3 . 1- 1  conta i n s  ai r concentra t i o n  data for two part i c u l ar l ocati ons 
wi th i n  the subd i v i s i o n ,  Port l and , ME , and Portsmouth , NH , and F i gures 3 . 1 - 1  through -3 show 
i sopl eths for maxi mum 24- hour i nc reases o f  S02 as a resu l t of coal convers i on under the three 
scenari o s .  

The i mportant d i fferences i n  thi s ana l y s i s  compared to that i n  the D E I S  center around new i nfor
mat i o n  perta i n i ng to the Mason fac i l i ty :  more recent amb i e n t  a i r  qual i ty data , a l ower emi s s i o n  
l i mi tat i o n  under the Coal S I P ,  new good engi neeri ng practi ce (GEP ) stac ks , convers i on of  o n l y  
three rather than f i v e  uni ts , and extreme l y  l ow capac i ty factors on the unconverted u n i ts .  The 
new mode l i ng ana lys i s  i nd i cates that there shou l d  be no ser ious  i mpa'cts in the Mason area. 

Tab l e  3 . 1- l .  Predi cted I nc rease� i n  S02 Concentrations  ( � g/m3 ) 
North Boston Subd i v i s i on  under Coal S I P ,  Modi f i ed 

Coal  S I P ,  and Vol untary Convers i o n  Scenari os 

Averag i ng 
Scenar i o  Peri od NAAQS 

Coal  S I P  Annual 80 
( 42 p l ants ) 24- hr 365 

Mod i f i ed Annual  80 
Coa l S I P  24- hr 365 
( 42 p l ants ) 

Vo l untary Annual  80 
Convers i on 24- hr 365  
(27  p l ants ) 

aI n c l udes Schi l l er and Mason Stat i o n s . 
b1981 data for Port l and (Mason Stat i o n )  

1978 data for  Portsmouth . 
cA - Port l and 

B - Portsmouth .  

Meas u red b Predi cted 
Background I ncrease 

AC BC PSD A B 

13 28 20  <1  2 
39 108 91 < 1  8 

13 28 20 <1  2 
39 108 91 < 1  11 

13  28 20 < 1  2 
39 108 91  <1  11  

i n  

P redi cted 
Total 

Concentrati on 

A B 

13 30 
39 116 

13 30 
39 119 

13 30 
39 119 
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F i g .  3 . 1 - l .  

Predi cted I ncreases i n  24- hr 
S02 Concentrat i ons  ( �g/m3 ) i n  
North Boston  Subd i v i s i on 
under Coal  S I P  Scena r i o  
( 42 P l an t s )  

F i g .  3 . 1- 2 .  

Predi c ted I ncreases i n  24- hr 
S02 Concentra t i o n s  ( �g/m3 ) i n  
North Boston  Subdi v i s i o n  
u nder Mod i f i ed Coal  S I P  
Scenar i o  ( 42 P l an t s )  



�'\. l . ,/ 
(/ 

- -- - - - _ .- j 

3-4 

o 

/ 
M.SON � W 

I 
I 

J) � �) i 
I 
I .. I N 

�\J /v1 ( �Otl;m 

� \) ,,-------, 

F i g .  3 . 1- 3 .  

Predi cted I nc reases in  24- h r  
S02 Concentrati ons ( � g/m3 ) i n  
North Boston Subd i v i s i on 
under Vol untary Convers i o n  
Scenar i o  ( 27 P l ants ) 

The sma l l d i fference i n  the pre d i c ted i nc reases i n  the Portsmouth area between the Coal S I P  and 
the Mod i f i ed Coal SIP i s  due to the d i sc repancy between two wri tten comments that were rec e i ved:  
Comment MCAQPC-1 gave a coal  SIP  val ue of 2 . 5  l b/ 106 Btu , and  Comme nt PSHNH-1 l i sted a va l ue of 
2 . 6  l b/ 106 Btu .  

The East  Bo ston Subdi v i s i on  conta i ns the Myst i c ,  New Boston , Sa l em Harbo r ,  Cana l , South Street , 
Somerset , and Brayton Po i nt stat i ons , and uses meteoro l og i ca l  data for 1970- 1974 from Boston 
( surface data)  and Chatham ( upper a i r  data ) .  Tab l e  3 . 1-2 conta i ns a i r  concentrati on  data for 
two part i c u l ar l ocati ons wi th i n  the subreg i o n , and F i gures 3 . 1-4 through -6 show i sopl eths of 
max i mum 24-hour i ncreases of S02 as a res u l t  of coal convers i o n  under the three s cenar i o s .  

The i mpacts i n  the Fa l l R i ver area are greate st  under the Coal S I P .  Thi s i s  a res u l t  o f  mode l i ng 
Brayton Po i nt wi th sta c k  em i s s i ons  as were publ i shed i n  the B rayton P l ant s i te- spec i f i c  F E I S .  
( USDOE 1979 ) .  Brayton Poi nt was mode l ed because i ts convers i o n  i mpacts wou l d  not have been 
contai ned i n  the mon i tori ng data , s i nce that p l ant has o n l y  recently been converted . S i nce i t s  
convers i o n , the coal  purc hased f o r  B rayton Po i nt h a s  had a l ower s u l fur  content than needed to 
meet the emi s s i on l i m i tati ons ; therefore , the res u l ts i n  Comment NEP-2  were i ncorporated i nto 
the l atter two scenar i o s .  

The l argest i mpact i n  the Boston a rea ( see Tab l e  3 . 1-2 )  wou l d  occur  under the Mod i f i ed Coal S I P .  
Thi s was expected , s i nce  a l l p l ants were a s s umed t o  have converted and have h i gher emi s s i ons 
l i m i tati o ns  under thi s scenari o .  The i mpacts i n  the Boston area wou l d  be l ower than predi cted 
i n  the DE I S ,  parti a l ly  because of the tal l er stacks that wi l l  be b u i l t  at the Myst i c  and New 
Boston fac i l i t i e s .  

The West Boston Subd i v i s i on conta i ns the M t .  Tom , West Spri ngfi e l d ,  Montv i l l e ,  a n d  M i dd l etown 
stat i ons  and was mode l ed u s i ng meteoro l og i ca l  data for 1970- 1974 from H artford ( su rface data) 
and JFK  a i rport ( upper a i r  data ) .  Upper a i r  data from e i ther of the c l osest record i ng stat i ons , 
Al bany or J F K ,  cou l d  have been used w i t h  l i tt l e  d i fference i n  the mode l i ng res u l ts .  No c hanges 
i n  i mpacts are a n t i c i pated i n  the West  Boston Subd i v i s i on s i nce em i s s i on l i m i ts between S I P s  do 
not c hange and the re are no apprec i ab l e  c hanges i n  p l ant capac i ty factors . Tab l e  3 . 1-3 conta i ns 
ai r concentrati on data for two part i c u l ar l oc at i ons w i th i n  the s ub reg i on ,  but no f i g u res are 
s hown of maxi mum concentra t i o n  c hanges s i nce they are l es s  than 1 �g/m3 . 



Scenari o  

Coal  S I P  
(42 p l ants ) 

MOd i f i ed 
Coal S I P  
( 42 p l ants ) 

Vo l untary 
Convers i o n  
(27  p l ants ) 

3 - 5  

Tab l e  3 . 1-2 .  Predi cted Increases in  S02  Concentrat i ons  (�g/m3 ) i n  
East Boston Subd i v i s i on under Coa l S I P ,  Mod i f i ed 

Coal  S I P ,  and Vo l untary Convers i o n  Scena r i o s  

Meas u red b 

P redi cted 

Averag i ng 
Period  

Annual 
24-hr 

Annual 
24- h r  

Annual  
24- h r  

NAAQS 

80 
365  

80  
365 

80 
365 

Bac kgrou nd 

AC BC PSD 

62 51  20  
135  240 91 

62 51 20 
135 240 91 

62 51 20 
135 240 91 

Pred i cted Total 
Increase Concentrat i on 

A B A B 

<1  < 1  6 2  51 
62 15 217 255 

<1 1 62 52 
40 20 175 260 

<1  <1  62 51  
40 15 175 255 

aI n c l udes  Mys t i c ,  New Boston , Sa l em Ha rbo r ,  Cana l , South Stree t ,  Somerset , and B rayton 
Po i nt stat i o n s . 

b 1978 data.  
cA - Fa l l  R i ve r  

B - Boston .  

________ - '='  

.... 
N 

50Km 

-------
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F i g .  3 . 1-4 .  

P redi cted Increases in  24- hr 
S02 Concentrat i ons (�g/m3 ) i n  
East Boston  Subd i v i s i on 
u nder Coal  S I P  Scena r i o  
( 4 2  P l ants ) 
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Predi cted I ncrease s  i n  
24-hr S02 Concentrati ons  
( �g/m3 ) i n  East  Boston 
Subdi v i s i on under 
Modi f i e d  Coal S I P  Scenar i o  
( 42 P l ants ) 

F i g . 3 . 1-6. 

Predi cted I ncreases  i n  
24- h r  S02 Concentrati pns 
( � g/m3 ) in East Boston 
Subdi v i s i on under 
Vol untary Convers i on 
Scenari o (27 P l ants ) 
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Tab l e  3 . 1- 3 .  Predi cted I nc�eases (�g/m3 ) in  S02  Concentrati ons  i n  
West Boston Subdi v i s i on u nder Coal S I P ,  Mod i f ied  Coa l  S I P , 

and Vo l untary Convers i on Scenari os 

P redi cted 
P red i cted 

Total 
Concentrat i o n  

Measured b 
Averagi ng Background I ncrease 

Scenar i o  Peri od NAAQS Ab Bb PSD A B A B 

Coal S I P  Annual  80 33  33  20 [} 0 33 33 
(42 p l ants ) 24- hr  365 287 207 91 <1 < 1  287 207 

Mod i f i  ed Annual  80 33 33 20 0 0 33 33  
Coa l  S IP  24- hr 365 287 207 91 < 1  < 1  287 207 
(42 p l ants ) 

Vol untary Annual  80 33 33  20 0 0 33 33 
Convers i on 24- hr  365  287 207 91 <1  <1  287 207 
(27 p l ants ) 

aI n c l udes Mt. Tom , West Spri ngfi e l d ,  Montv i l l e ,  and M i dd l etown stati ons . 
bA - West Spri ngfi e l d 

B - Midd l etown . 

3 . 1 . 2  New York Subregi on  

The New York  S ubregi o n  was not  subd i v i ded .  It  was mode l ed us i ng meteoro l og i cal  data for  1974- 197f 
from LaGuardi a  ( surface data ) and JFK ai rport ( upper a i r  data ) .  

The most i mportant change i n  the New York s ubregi on i s  the more recent ambi ent a i r  qua l i ty data 
fo r New York  C i ty ,  wh i c h  i nd i cates substanti a l l y  l ower backgro und l eve l s  of  S02 than were mon i 
tored a t  the t ime of  the D E I S  ana lys i s .  T h e  res u l t  i s  that the anal ys i s  now shows n o  th reat to 
amb i ent a i r  qual i ty standards , even u nder the Modi f i ed Coa l S I P , wh i c h  y i e l ds the greatest  
i mpact.  

The predi cted impacts i n  southern Long  I s l and essenti a l ly  remai n  as predi cted in the DEI S ,  with  
no v i o l ati ons expected . 

Some impacts wi l l  occur i n  the extreme southwest corner of Connecti cut  because of the emi s s i ons 
of  the northern New Jersey , Manhattan , and Long I s l and  p l ants . No v i o l at i o n s  are expected .  

In  the  A l bany area the  res u l ts i nd i cate moderate i ncreases i n  S02  concentrat i ons , but no v i o l a
ti ons are ant i c i pated .  The potenti a l  for l ocal  i zed h i gh i mpacts due to terra i n effects for 
those p l ants i n  the Hudson Val l ey are not d i s cussed i n  th i s  analys i s  because the mode l does not 
take i nto account  d i fferences i n  e l evat i o n .  H i gh concentrati ons due to p l ume i mpacti ons i n  
areas o f  compl ex terra i n  are l ocal i zed phenomena and are the res u l t  o f  emi s s i ons from a s i ng l e  
p l ant. S i nce th i s  does not consti tute a c umul ati ve impact , it wi l l  be d i scussed in the s i te
spec i f i c  E I S .  

Tab l e  3 . 1-4 conta i ns a i r  concentrat i o n  data for four part i cu l ar l ocat i o n s  i n  the New York S ub
regi on , and F i gures 3 . 1- 7 thro ugh  -9  show i sopl eths of maxi mum 24- hour i ncrease of S02 as a 
res u l t  of coal convers i ons under the three scenari os . 
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Tab l e  3 . 1-4 . Predi cted I n c reases i n  S02 Concentrati ons  ( � g/m3 ) i n  New York 
Subregi o n  Under Coal S I P , Mod i f i e d  Coal S I P ,  and 

Vol untary Convers i o n  Scena r i o s  

Measureda Predi cted Predi c ted Total 
Background I ncrease Concentrat i o n  

Averagi ng 
Scenari o  Period  NAAQS Ab Bb Cb Db PSD A B C D A B C 

Coal S I P  Annual  
( 42 p l ants ) 24- hr 

Mod i fi ed Annual 
Coal S I P  24- hr 
( 42 p l ants ) 

Vol untary Annual 
Convers i o n  24- hr 
(27 p l ants ) 

aData are 1978 except for 
bA - NYC 

B - Southern Long I s l and 
C -
D -

Northern New Jersey 
Western Connect i c u t ,  

ALBANY 
• 

__ ___ l-

80 71  58 32 46 
365 295 200 180 237 

80 71  58  32  46  
365  295  200 180 237 

80 71  58 32 46 
365 295 200 180 237 

annual NYC , wh i ch are 1981 data . 

Bri dgeport .  

20  2 5 
9 1  20 55 

20 3 5 
91 20 55 

20 2 2 
9 1  20 10 

.. 
N 

SOKrn 

3 2 73  6 3  
25  10 315 255 

4 3 74 63 
25  10 315 255 

2 < 1  73 60 
10 . 1  315 210 

F i g .  3 . 1- 7 .  
Predi cted I n c reases i n  
24-h r  S02 Concentrations  
(�g/m3 ) in  New York  Sub
regi on under Coal S I P  
Scena r i o  ( 4 2  P l ant s )  

3 5  
205 

36 
205 

34 
190 

D 

48 
247 

49 
247 

46 
247 
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F i g .  3 . 1-8 .  

Predi cted I ncreases i n  
24- h r  S02 Concentrati ons  
( � g/m3 ) in  New York  Sub
reg i o n  under Modi f i ed Coal  
SIP  Sce n a r i o  ( 42 P l ants ) 

F i g .  3 . 1 - 9 .  

Predi cted I nc reases i n  24-hr 
S02 Concentrat i o n s  ( � g/m3 ) i n  
New Yo rk Subreg i o n  u nder 
Vo l untary Convers i o n  Scenari o 
( 27 P l ants ) 
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3 . 1 . 3 P h i l ade lph i a  Subregion  

The  Ph i l ade l ph i a  Subreg i o n  was  mode l ed u s i ng meteorol o g i ca l  data for  the  period  1960- 1964 from 
Wi l kes - Barre ( surface data) and A l bany ( upper a i r  data ) .  The current amb i ent a i r  qual i ty mon i tor
i ng data i n  certa i n  areas of the P h i l ade l ph i a  Subreg i o n  show a f a i r l y  h i g h  conce ntrati o n  of S02 , 
but the convers i ons  on the subregi on as a who l e shou l d  not create any great i mpacts i n  those 
l ocati o n s .  

I n  t h e  northwestern Ph i l ade l ph i a  area , t h e  predi cted i ncreases are l arger than those i n  t h e  DEI S 
because o f  the h i gher emi s s i o n  rate at Cromby . These l arger i ncreases are predi cted under the 
Mod i f i ed Coal S I P  and Vo l untary Convers i o n  scenarios  s i nce the emi s s i o n  rate repres�nts a request 
for a change i n  the emi s s i o n  l i mi tati o n s .  Impacts from the Cromby p l ant do not appear to i nteract 
w i th those from other p l ants i n  the subregi o n .  

Some cumu l at i ve i mpact occurs i n  the De l marva Peni nsu l a  wi th the predi cted i nteract i on of Edge 
Moor and Deepwater.  The i mpacts are s l  i ghtly l ess  than ant i c i pated in the DEI S ,  part i al l y  
because not al l u n i ts a t  these p l ants are converti ng .  

The Bur l i ngto n ,  Schuyl ki l l ,  and Southwark p l ants wi l l  al so have some cumu l at i ve i mpact;  however , 
the i mpacts are not expected to be l arge . O f  these three p l ants , Burl  i ngton has the h i ghest 
emi s s i o n  rate and i s  one of  the p l ants l i sted as a potent i a l  convers i o n .  

T h e  P h i l ade l ph i a  Subreg i o n  a s  a who l e  wi l l  contri bute very l i tt l e  to a i r  qua l i ty degradat i o n  i n  
the New York Subreg i o n .  Under the Mod i f i ed Coal S I P  the predi cted change i n  annual  24- hour S02 
val ues i n  New York C i ty i s  l ess  than 0 . 25 �g/m3 . Tab l e  3 . 1-5 conta i ns  a i r  concentrati o n  for two 
part i cu l ar l ocati ons wi th i n  the s ubreg i o n , and  F i gures 3 . 1-10 through - 12 show i sopl eths of 
max i mum 24- hour i ncreases of S02 as  a res u l t  of  the coal convers i ons  under the three scenari os . 

Tab l e  3 . 1- 5 .  Predi cted I ncreases i n  S02 Concentrat i o n s  (�g/m 3 )  i n  
the Phi l ade l ph i a  Subreg i o n  under the Coal S I P ,  Mod i f i ed 

Coal  S I P ,  and Vol untary Convers i on Scenari os 

Predi cted 
Measureda

b Predi cted Total 

Averag i ng Bac kground I ncrease Concentrat i o n  

Sce nar i o  Per iod  NAAQS Ab Bb PSD A B A B 

Coal S I P  Annual  80  50 70 20 3 4 53  74 
(42 p l ants ) 24- hr 365 170 200 91 15 30 185 230 

Mod i f i ed Annual  80  50  70 20 3 5 53 75 
Coa l S I P  24- hr 365 170 200 91 30 30 200 230 
(42 p l ants ) 

Vo l untary Annual  80 50 70 20 3 5 53  75 
Convers i o n  24- hr 365 170 200 9 1  30 20 200 220 
(27  p l ants ) 

a1978 data . 
bA - NW Phi l adel p h i a  

B - P h i l adel p h i a .  
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F i g . 3 . 1-10.  

Predi cted I ncreases  i n  
24-hr S02 Concentrati ons 
( �g/m3 ) in Ph i l ade l ph i a  
Subregi on under Coal S I P  
Scena r i o  ( 42 P l ants ) 

F i g .  3 . 1-11 .  

Pred i cted I ncreases  i n  
24-hr S02 Concentrations  
( �g/m3 ) in  P h i l ade l ph i a  
Subre g i o n  under Mod i f i e d  
Coal  S I P  Scena r i o  (42 
P l ants ) 
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3 . 1 . 4 Bal t i more Subregi on  

F i g .  3 . 1- 12 .  

Predi cted I ncreases i n  
24- hr  502 Concentrat i o n s  
( �g/m3 ) i n  Phi l ade l phi a 
Subre g i o n  under Vol untary 
Conversi o n  Scenari o  (27  
P l ants ) 

The Bal t i more subreg i o n  was model ed us i ng meteoro l og i c a l  data for the period 1964- 1968 from 
Ba l t i more ( surface data)  and Ou l l es ( upper a i r  data ) . 

The most  i mportant di fference i n  the res u l t o f  the new mode l i ng ana l ys i s  i s  the l arger i ncrease 
i n  502 concentrati ons  northeast of Bal ti more . Thi s i s  due to the h i gher emi s s i on rate at Crane . 
The i ncrease i s  the s ame for a l l three scena r i o s  s i nce the emi ss i on rate i s  based on an approved 
Coal S I P  and the p l ant i s  p l ann i ng to convert to coal . 

The predi cted i ncreases i n  the sub reg i on are the same under the Coal S I P  and Mod i f i ed Coal S I P  
scenari o s  because there are no requests f o r  S I P  rel axati ons .  The l esser i mp acts i n  the south
western Bal t i more area under the Vol untary Convers i on Scenar i o  are due to the fact that H . A .  Wagner 
and R i vers i de are not p l ann i ng to convert. 

Tab l e  3 . 1-6  conta i ns a i r qua l i ty concentrati on data for two part i c u l a r  l ocati ons  w i th i n  the 
subreg i on ,  and  F i gures  3 . 1-13 through -15 s how i sopl eths o f  max i mum 24-hour i nc reases of 502 as  
a res u l t  of the coal convers i ons under the three scenari o s .  



Scenari o 

Coal S I P  
( 4 2  p l ants ) 

Mod i f i  ed 
Coa l S I P  
( 4 2  p l ants ) 

Vo l untary 
Convers i on 
( 2 7  p l ants ) 

a1978 data . 
bA 

_ 

Essex 

3- 13 

Tab l e  3 . 1- 6 .  Predi cted I ncreases i n  S02 Concentrat i ons ( �g/m3 ) i n  
Ba l t i more Subreg i on under Coal  SI P ,  Mod i f i ed 
Coal  S I P ,  and Vo l untary Convers i on Scenar i os 

Pred i c ted 

B:�������da Pred i c ted Total 

Averag i n g  I ncrease Concentrat i o n  

Period  NAAQS Ab Bb PSD A B A B 

Annual 80 22 30 20 3 3 25 33 
24- hr 365 131 151 91 45 40 176 191 

Annual  80 22 30 20 3 3 25 33 
24- hr  365 131 151 91 45 40 176 191 

Annual  80 22 30 20 3 1 25 31 
24- hr 365 131 15 1 91  45  20  176 171 

B - Bal t i more Area.  

.. 
N '\ I i 

\ i 
.----=-'--"------'------"---'-''--'--'-- --_______ .1 _ _  I 

F i g .  3 . 1 - 1 3 .  

Predi cted I ncreases i n  
24- hr S02 Concentrat i ons 
( � g/m3 ) i n  Ba l t i more 
Subre g i on under the 
Coal S I P  Scenar i o  ( 42 
P l ants ) 
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F i g .  3 . 1-14. 
Predi cted I ncreases i n  
24-hr S02 Concentrations 
(�g/m3) i n  Bal timore Sub
region  under Modi fi ed Coal 
SIP Scenario  (42 Pl ants) 

F i g .  3 . 1-15. 
Predicted Increases i n  
24-hr S02 Concentrati ons 
(�g/m3) in  Bal timore Sub
region  under Vol untary 
Convers i on Scenario (27 
P l ants) 
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3 . 1 . 5 Oxi des of N i t rogen 

Pred ict i ons of i nc rementa l changes i n  annual oxi de s  of n i t rogen were a l so made .  In the Boston 
Subregi on the i ncreases are genera l l y  be l ow 1 �g/m3 with  the l argest  i ncrease of 3 �g/m3 p redi cted 
to occur i n  Boston. In  the New Yor k  Subregion  the i ncreases a re genera l l y  be l ow 2 �g/m3 with 
the l argest i ncrease o f  5 �g/m3 occurr i ng in  southern Long I s l and near E . F .  Barret and Far  
Rockaway. I n  the P h i l ade l p h i a  and  B a l t i more subregi ons the predi cted i ncrease is  genera l l y  l es s  
than 1 �g/m3 w i t h  n o  ant i c i pated i ncreases exceed i ng 1 . 5 �g/m3 . 

3 . 1 . 6  S ummary 

In genera l , the Vol untary Convers i on Scenario  res u l ts i n  l ower i mpacts than p redi cted i n  any 
other scenari o  because fewer p l ants are converti ng .  Excepti ons t o  th i s  a re those p l ants that 
a re essenti a l l y  i so l ated from other p l ants , s uch as the Sch i l l er p l ant i n  the North Boston 
S ubd i v i s ion  and the Cromby p l ant i n  the Ph i l ade l p h i a  S ubreg i o n .  In  these cases the Vo l untary 
Convers ion  Scena r i o  resu l ts i n  the same i mpact as the Mod i f i ed Coa l S I P  Scena r i o .  

T h e  i sopl eths contai ned i n  the f i gures i n  th i s  secti on show the approxi mate i nc remental changes 
i n  24- hour S02 concentrati o n .  On ly  the 24- hour va l ue s  a re shown because t h i s  i s  the most d i ffi 
cu l t averag i ng t i me w ith  whi ch to achi eve  compl i ance , with  the excepti on o f  New Yor k  C i ty .  For 
PSD analys i s  a more re fi ned grid is necessary .  Howeve r ,  the  f i gures i nd i cate approx i mate va l ues 
for the subreg ion  as  a who l e .  Therefore , the i ncremental changes for areas removed from the 
central part o f  the subregi ons , s uch as C l as s  I PSD l ocat i ons ( e . g . , B r i gant i ne Wi l derness Area 
or  Arcadi a  Nat i onal Park)  can be estimated from the f i gure s .  In  a l l case s , the i nc remental 
c hange i s  be l ow 5 �g/m3 , the 24-hour C l as s  I PSD i nc rement for S02 . 

Th i s  mode l i ng analys i s  does not p redi ct with  100% accuracy , nor wi l l  any subsequent s tudy done 
by any other agency or uti l i ty .  Howeve r ,  t h e  resul ts i n  thi s F E I S  i denti fy those p l ants that 
wou l d  i nteract , est imate the degree to whi ch they wou l d  i nteract , and approxi mate the res u l t i ng 
a i r  qual i ty i n  the northeastern Uni ted S tates under d i fferent convers i o n  scenar ios  under the 
proposed act i on.  

Emi s s i ons of  total  suspended part i c u l ates (TSP ) were not mode l ed in  the DEIS  nor in  th i s  F EI S .  
The State Imp l ementation  P l ans ( S I P s )  set max imum part i c l e  emi ss i ons for uti l i t ies  burn i ng 
e i ther o i l  or coa l . Those emi s s i on l i mi tati ons for the generat ing stati ons i n  thi s study a re 
i dentica l  whether the stat i ons a re fue l ed by oi l or coa l . Therefore , i f  the p l ants emi tted at 
the i r  respective  a l l owab l e  emi s s i on rates , there wou l d be no c hange in ground - l evel  concentra
t i o n .  Several  comments on the DEIS  pertai n  to part i c u l ate col l ect i on e f f i c i ency , re l ati ve ash  
content in  coa l  and  o i l ,  and col l ecti on devices  on o i l - f i red un its .  Most  commentors s uggest 
that part icu l ate emi ss i ons wi l l  i ncrease fo l l owing coal  convers i on .  Howeve r ,  the Brayton Po i nt 
Generati ng Station , wh i c h  recently converted w i th a retrofi tted e l ectrostat i c  p rec i p i tato r ,  has 
a l ower part i c u l ate emi s s i on rate with coal than with o i l .  The part i c u l ate emi ss i on rate at a l l 
the p l ants wi l l  undoubtedl y  change s l i ghtly  after convers i o n ,  but the change i n  emi s s ion  rate 
wi l l  be smal l ,  espec i a l l y  s i nce the magni tude of the a l l owab l e  emi s s i on rate i s  smal l .  For th i s  
reason , a s i mp l i fi ed approach to TSP concentrati ons i s  taken i n  th i s  ana l ys i s .  I n  the s i te
speci f i c  documents , th i s  s ubject wi l l  be addressed in  more deta i l ,  a l ong with  i mpacts o f  fugi 
t i ve dust from s uch  sources as  t h e  coal storage p i l e . 

I n  some i ns tance s , uti l i t i e s  may app l y  for a Del ayed Comp l i ance O rder .  Th i s  wou l d a l l ow the 
p l ants to temporar i l y  re l ease  po l l utants at rates h i gher than a l l owed unde r the S I P s .  These 
orders m i ght be approved for a s hort t ime to enab l e  the uti l i ty to test i ts new f l ue-gas c l e a n i ng 
equi pment.  However , under no c i rcumstances are the e l evated emi s s i ons a l l owed to cause or  
contr i bute to v i o l ati ons of  amb i ent a ir  qua l i ty standards . 
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3 . 2  LONG-RANGE TRANSPORT MOD E LI NG 

Wh i l e  i t  i s  recogni zed that confi dence l im i ts on ASTRAP s i mul ati ons are h i gh l y  des i rab l e ,  they 
are d i ff i cu l t  to defi ne .  There have been some l i mi ted compari sons w i t h  wet depo s i t i on of  total 
su l fur in Canada and with  su l fate and S02 concentrations  in the U n i ted State s , but the stat i s t i c s  
cannot be d i rectly extended t o  t h e s e  analyses for several reasons . F i rs t ,  t h e  techni ques for 
routi ne mon i tori ng of dry depos i ti on (as opposed to carefu l , l im i ted f i e l d  stud i e s )  have yet to 
be deve l oped.  Second , part i a l  stat i st ica l  veri f i cat i on of  model resu l t s  with  l i m i ted measure
ments of wet depos i t i on p resupposes that both emi ss i on i nventori e s  and measurements are accurate 
and representati v e ; many s c i enti sts ( part i cul arly model ers)  are not ful l y  confident that the 
cond i t i ons hold.  Th i rd ,  any veri f i cation  thus far has been for a l l emi ss i ons , whereas the 
s i mu l at i ons here i nvol ve emi ss i on i ncrements . 

Mode l s  such a s  ASTRAP i nvol ve l i near assumpti ons between emi s s i ons and depos i t i on ,  i . e ,  i f  the 
emi ss i ons f i e l d i s  i ncreased uni formly  by 25% ,  the depos i t i on f i e l d  wi l l  a l so i nc rease by exactly 
2 5%.  Many c r i t i c a l  p rocesse s , howeve r ,  may not be l i near ,  part i c u l arly over sma l l i nterva l s of 
t i me and spac e .  I t  is recogni zed that "what goes up must come down , "  and thus the l i near assump
t i on between emi s s i ons and depos i ti on ( a l though not neces sari ly  rai nfa l l pH )  must ho l d  over a 
suff i c i ently broad t i me and space.  The d i ff icu l ty here i s  i n  determ i n i ng where and how departures 
from l i nea r i ty become i mp ortant.  For examp l e ,  if  wet depos i t i on of  s u l fur i s  l im i ted not by the 
ava i l ab i l i ty of  oxi de s  of  su l fur but by oxi d i z i ng agents such as  H202 , a 10% i nc reas e  in emi ss i ons 
of  su l fur oxi de s  m i ght l ead to on ly  a 5% i ncrease in  wet s u l fur depos i t i on in  the nearby reg i o n .  
Howeve r ,  as  recent f ie l d  s tudies  have i nd icated that t h e  dry depos i ti on rates of S02 a nd s u l fate 
are rather s i m i l ar ,  and as dry depos i t i on i s  d i rectly p roport i onal to surface concentrati on for 
a gi ven surface and s tab i l i ty ,  the i nc rease i n  dry deposi ti on i n  t h i s  hypothetica l  case wou l d  be 
greater than 10%. Thu s , the total depos i t i on i ncrement i n  the nearby regi on mi ght be very c l ose 
to 10% , regardl ess  of whether the transformation  of S02 to S04 i s  s i g n i f i cant ly  nonl i near on a 
regi onal  sca l e .  I t  remai n s  for ecol ogi sts to determ i ne how c r i t i ca l  the mode of depos i ti on i s .  

I n  any case , the uncertai nty o f  i nterest here i s  the uncerta i nty o f  the ent i re system , i nc l udi ng 
the i nd i v i dual uncertai nt i es i nvol ved i n  emi ss i on changes ,  depos i t i on mode l i ng ,  effects mode l i ng ,  
and asses sment . I t  i s  not understood how the uncertai nt i e s  comb i ne with  the system . Al though 
pre l i m i nary efforts are underway , s uch  understand i ng i s  not l i ke l y  to be reaChed w i th i n  the next 
severa l  years .  Therefore , such mode l s cannot be used  to p rov i de a quanti tati ve bas i s  for  use i n  
the regu l atory p roc e s s .  Howeve r ,  use o f  the mode l to pro v i de order-of-magni tude est imates i s  
appropri ate for E I S  p urpose s .  

The model s i mul ations  here exam i ne atmospheric  concentrat ions and depos i t i on of  s u l fur pol l utants 
associ ated w i th i nc reased emi s s i ons of s u l fur oxi de s .  The patterns of wet depos i t ion  of total  
s u l fur are s i m i l ar to  the patterns of wet depos i ti on of hydrogen i o n , or a c i d i ty ,  in  the North
eas t ,  a nd thus su l fur depos i ti on is frequently used a s  a s urrogate for a c i d  depos i t i o n .  Wh i l e  
su l fur oxi de s  are not the only contri butor to p reci p i tation  ac i d i ty ,  they are the ma i n  contributor 
i n  the Northeast.  Use of  the s u l fur depos i ti on i ncrement as  an i ndic ator of  the i ncrement of 
a c i d  depo s i t i on i mp l i es that the other ac i d i fy i ng substances ( p r i mari l y  n i trate ) i ncrease an 
equ i val ent amount. S i nce mob i l e  sources a re i mportant in  emi ss i ons of  n i trogen oxi de s  but not 
i n  emi s s i ons of sul fur oxi de s , the re l at i ve i ncrease i n  emi s s i ons of  ni trogen oxi de s  associ ated 
w i th the Vol untary Convers ion  Scenari o i s  l es s  than the rel a t i ve i ncreas e  in emi s s i ons of s u l fur 
oxi des (Tab l e  3 . 2- 1 ) . Thus  the use of the rel at i ve i ncrease of su l fur depos i ti on as  a surrogate 
for the re l at i ve i nc reas e  of a c i d  depo s i ti on i s  somewhat conservat i ve .  

S i mu l ations  o f  regi onal transport and depos i ti on i ndi cate that the s u l fur depos i t i on changes are 
of  the order of 3-4% or l es s  on the regi onal  sca l e ,  and that under the assumpti o n  that depo s i t i on 
of hydrogen i ons i s  ma i n l y  corre l ated w i th the depos i t ion  of s u l fate i ons , a s  i s  currently the 
case in the Northeast  and southeastern Canada , the i nc rease in depos i ti on of hydrogen ions  ( and 
i mp l i ed i nc rease i n  ac i d i ty) i s  no greater than 3-4% i n  the New York C i ty urban a rea and 1-2% i n  
N ew Eng l and and the Mar i t i me s .  

Tab l e  3 . 2- 1 .  Compari sons o f  I ncreases i n  Emi ss i ons o f  S u l fur O x i de s  
a n d  N i trogen O x i de s  under Vo l untary Convers ion  Scenar io  ( kT/yr) 

Current emi s s i ons , 
U . S .  & Canada 

Emi s s i ons i nc rease under 
Vo l untary Convers i on Scenar io  

Su l fur 
Ox i de s  

30 , 300 

190 

N i trogen 
Oxi de s  

22 , 600 

86 



I n  di scussi ons of the regi onal deposi tion  analys i s  i n  the DEIS , a worst-case emi ssion  i nc rement 
i nvol v i ng 42 powerp 1 ants was stressed , as a conservat i ve approach. Si nce the i ssuance of the 
DEIS , the USDOE has determi ned that 27 of the 42 powerp1 ants consti tute a more l i kely conversi o n  
scenario  ( see Sec . 1) . Thi s  Vol untary Convers i on Scenario  i s  descri bed i n  Section 2 ;  predi cted 
a i r  qual i ty under the Vol untary Convers i on Scenario i s  di scussed i n  Top i cal Response 3 . 1. 

I n  addi tion to the l ower l evel of i ncreased emi ssi ons under the Vol untary Conversi o n  Scenario  
( 96 x 103 metric tons of sul fur per  year compared with  280 x 103 metri c tons of su l fur  per  year 
under the Modi fi ed Coal SIP Scenari o i n  the DEIS) , the base-case emi ssion  i nventor.y i s  somewhat 
d i fferent,  and a di fferent meteorol ogi cal  period i s  exami ned. The base-case s i mul ati ons here 
i nvol ve emi s s i ons for a l l of the U . S .  and Canada , and not j ust eastern North Ameri c a ;  but emi s
s i ons estimates i n  thi s  response are 10-15% l ower for the eastern United States than i n  the DEIS 
(al though some emi ssi ons , such as for New York , have been adjusted upward) . Thi s  most recent 
i nventory adjustment ari ses from the Phase I I I  effort of the U . S . /Canadian sci enti fic  � nvesti ga
ti ons for the Memorandum of Intent on Transboundary Ai r Pol l utio n .  The use of January and July 
1978 meteoro l ogi cal  data is  a resul t  of the same effort , s i nce model i ntercompari sons with data 
were done for those months . 

S imul ations of pol l utant sul fur concentrati ons and deposition  i n  the northeastern U . S .  and 
southeastern Canada res u l t i ng from current U . S .  and Canadian emi s s i ons are shown in F igures 3 . 2-1 
and -2 .  These s i m u l ati ons correspond wi th the i nc remental fi e l ds from the  Vol untary Conversi on 
Scenario  shown i n  F i gures 3 . 2-3  and -4.  The negati ve sul fate concentration i n  the Vol untary 
Conversi on Scenari o wi nter case can be exp l a i ned as fol l ows : The pri mary sul fate emi ssion  
factor (the fraction  of the pol l utant sul fur l eaving the  stack in  the  form of  S03 , H2S04 , or  
sul fate) i s  esti mated as 5% for  oi l  combustion and  1. 5% for coal combustion .  Even though total 
sul fur oxi de emi s s i ons are i ncreased under the Vol untary Conversion  Scenari o ,  the emi ssi ons of 
sul fate are decreased. In wi nter ,  chemi cal transformation of S02 to sul fate i n  the atmosphere 
i s  rel atively s l ow. Thus , near the sources in wi nter the reduction in primary sul fate emi ssi ons 
can be somewhat greater than the i nc rease in secondary sul fate p roduced by transformati on of the 
i nc reased S02 emi s s i ons .  

In  the  DEIS ; i sop 1 eths of concentrati ons and deposition  i ncrements res u l ti ng from al l anthropo
geni c  su l fur  ox i de emi s s i ons i n  the eastern U. S .  and southeastern Canada were shown across the 
Northeast for the worst-case scenario  (the Modi f i ed Coal S I P )  and across eastern North America 
for the base case . The percentage i ncrement to deposi tion assoc i ated with the Mod i f i ed Coal SIP  
scenario  was exami ned only i n  the  three sens4 tive areas (the  Adi rondacks , central Mai ne , and 
southern Nova Scoti a) , a l though estimates of the percentage i nc rement el sewhere coul d be made 
from compari son of the appropri ate i sop 1 eths of depos i t i on .  

The max imum depositiQn  i ncrement i n  t h e  three sen s i ti ve areas exami ned i n  the D E I S  ( c a .  6% i n  
southern Nova Scot i a )  was overstated , as l ater i nformati on i ndi cated that the emi ssion  i nventory 
used i n  the DEIS underestimated Maritime P rovi nces emi s s i ons by about 50% and thus the bac kground 
cal cu l ation was l ow there . On the other hand , the maxi mum deposi tion  i ncrement anywhere with i n  
the regi on , a s  impl i ed by the DEIS s i mul ations but not di scussed , was about 15% i n  the New York 
C i ty urban area . 

I n  thi s  Top i cal  Response , the percentage i ncrements of pol l utant sul fur concentrati ons and 
deposition  assoc iated wi th the 27-p1 ant Vol untary Convers ion Scenario  are presented as i sop1 eths 
across the northeastern U . S .  and southeastern Canada ( F i gures 3 . 2-5  and -6) and thus may be more 
eas i l y  exami ned anywhere wi thi n  the fiel d.  Under the Vo l untary Conversion Scenari o ,  the maxi mum 
depos i t i on i ncrement ( New York C i ty urban area) i s  reduced to 3-4% ,  whi l e  the deposition  i nc rement 
in the sensitive  areas exami ned in the DEIS  (the Adi rondacks , central Mai ne ,  and southern Nova 
Scot i a) is between 1 and 2%. 

Exami nati on  of the percentage contribution of the current o i l - fi red combustion of the 42 p l ants , 
and the percentage i ncrease over bac kground under the Coal S I P  and Mod i f i ed Coal S I P  scenari os 
( F i gures 3 . 2-7 and -8, 3 . 2-9 and -10 ,  and 3 . 2-11 and -12 ,  respecti vely) i ndi cate that the 42 
p l ants now contri bute a maximum of 10-15% to deposition  i n  the Northeast ,  and that percentage 
contri bution fal l s  off rap i d l y  away from the New York C i ty-Boston area. The Coal S I P  Scenari o 
has maxi mum i ncreases of 3-4%, whi l e  the Modi fi ed Coal S I P  Scenari o has maxi mum i ncreases of 5-6%. 

The maximum val ue in any of the simul ated f i e l ds represents an average over a reg ion about 
100 km on a s i de .  The appl i cati on o f  the model i ng techniques i n  ASTRAP with these meteoro l ogi cal 
data sets does not al l ow meani ngful s i mu l ation over smal l er spatial  sca l es , a l though with fi ner 
data sets smal l e r  scal es have been exami ned in other appl i cati ons.  The concentration  max i ma 
near the p l ants wi l l  be h i g her  than the ASTRAP resul ts ,  and are therefore bei ng addressed wi th 
different mode l s .  Even a t  several hundred ki l ometers di stance , the actual depo s i t i on occurri ng 
over a short time period i s  not a smooth pattern , s i nce rai nfal l i tse l f  i s  often i rregular  over 
short periods. However ,  the pattern of expected depo s i t i on i s  a smooth funct i o n ,  j ust as the 
pattern of expected rai nfal l i s  general ly smooth , particul arly over homogeneous terra i n .  
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F i g .  3 . 2- 2 .  S i mu l ated P o l l utant S u l fur Concentrat i ons and Depos i t i on 
i n  the Northeastern U . S .  and Canada Res u l t i ng f rom Current 
U . S .  and Canad i an Emi s s i ons , Wi nter Meteoro l o gy 



' " ,  I 
. , " , :.� . .  U ... : � ",. 
. , 

.- \, ... J ' .  , 
Mo�fHLY RVG : ·CONC. 

- , ,/ �I , I 
, ' 

· , 
I - - - - , 
· 

3-20 

b S 0 4  

. , ' .. " <�Om-HLY RVG: ·CONC. 
MAX - 1 . 7  �G/CUB I C  METER MAX - 0 . 2 1  �G/CUB I C  METER 

VOLUNTARY CONVERS I ON M I NUS BASEL I NE ,  SUMMER METEOROLOGY 
EM I SS I ONS TOTAL SULFUR ( K I LOTONS ! B . O  
NET DRY DEPOS I T I ON EASTERN U . S . A .  1 . 3 
NET WET DEPOS I T I ON EASTERN U . S . A . 0 . 7  
NET DRY DEPOS I T I ON EASTERN CANADA 0 . 3  
NET WU DEPOS I T I ON EASTERN CANADA 0. 4 
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F i g . 3 . 2-3.  Projected I ncremental Po l l utant Sul fur Concentrati ons and Depos i t i o n  
i n  the Northeastern U . S .  a n d  Canada under Vol untary Conversi o n  ( 27-Pl ant) 
Scenari o ,  Summer Meteorol ogy 
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M I N  - - 0 .  1 2  �G/CUB I C  METER 

VOLUNTARY CONVERS I ON M I NU S  BASEL I NE ,  W I NTER METEOROLOGY 
EM I SS I ONS TOTAL SULFUR [ K I LOTONS ) 8 . 0 
NET DRY OEPOS I T I ON EASTERN U . S . A . 0 . 6  
NET WET OEPOS I T I ON EASTERN U . S . A . 1 . 0  
NET ORY OEPOS I T I ON EASTERN CANADA 0 . 2  
NET WET OEPOS I T I ON EASTERN CANAOA 0 . 6  
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F ig .  3 . 2- 4 .  Projected I ncremental Po l l utant S u l fur Concentrati ons a n d  Depo s i t i on 
i n  the Northeas tern U . S .  and Canada under Vo l untary Convers i on ( 27- P l ant ) 
Scenar i o ,  Wi nter Meteoro l ogy 
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MAX - 1 . 7  PERCENT 

VOLUNTARY CONVER S I ON ,  % I NCREASE, SUMMER 
EM I S S I ONS TOTAL SULFUR 0 . 6  
NET DRY DEPOS I T I ON EASTERN U . S . A .  0 . 5  
NET WET DEPOS I T I ON EASTERN U . S . A . 0 . 3  
NET DRY DEPOS I T I ON EASTERN CANADA 0 . 4  
NET WET DEPOS I T I ON EASTERN CANADA 0 . 4  
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Rel ati ve Changes i n  Concentrati ons and Depo s i t i on of Pol l utant 
Sul fur under Vol untary Convers i on Scenar i o  ( Percent I ncrease ) ,  
Summer Meteoro l ogy 
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MO�THLY A V G .  CONCENTRAT I ON 
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MO�HLY AVe; : -CONCENTRAT I ON 
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CURRENT PLANT EM I SS I ON S ,  % CONTR I BU T I ON ,  SUMMER 
EM I SS I ONS TOTAL SULFUR 2 . 0  
NET DRY DEPOS I T I ON EASTERN U . S . A .  1 . 0  
NET �ET DEPOS I T I ON EASTERN U . S . A .  0 . 6  
NET DRY DEPOS I T I ON EASTERN CANADA 1 . 1  
NET �[T DEPOS I T I ON EASTERN CANADA 1 . 1  
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of the 42- P l ant Scenari o ,  Summer Meteoro l ogy 
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CURRENT PLANT EM I SS I O N S ,  % CONTR I BU T I ON ,  W I NTER 
EM I SS I ONS TOTAL SULfUR 1 . 8  
NET ORy DEPOS I T I ON EASTERN U . S . A . 0 . 7  
NET �ET DEPOS I T I ON EASTERN U . S . A . 1 . 3  
NET DRy DEPOS I T I ON EASTERN CANADA 1 . 3  
NET �ET DEPOS I T I ON EASTERN CANADA 2 . 0  
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MOD I F I ED COAL S I P , I. I NCREASE, SUMMER 
EM I SS I ONS TOTAL SULrUR 1 . 0  
NET DRY OEPOS I T I ON EASTERN U . S . A .  0 . 7  
NET WET DEPOS I T I O N  EASTERN U . S . A .  0 . 5  
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3 . 3 ACI D  DEPOSITION IMPACTS ON AGRI C U LTURE 

Aci d  depo s i tion  can advers e ly  i mpact agr i c u l tural producti o n  in two ways . F i rs t ,  ac i d  depo s i t i o n  
may cause c hanges i n  so i l s  that s l ow or l i m i t  p l ant growth .  Second , aci d  depos i t i on may d i rectly 
i nj ure crop p l ants . Because re l at i ve l y  l i tt l e  is  known concerni ng the effects of dry a c i d i c  
depo s i t i o n  on  so i l s  and vegetat i on , th i s  d iscuss i on focuses pri nci pal l y  on  t h e  effects of ac i d  
preci p i tati o n .  

3 . 3 . 1 Aci d  Precipi tati on Impacts on Agr i c u l tura l Soi l s  

There are three genera l areas of concern rel ati ve to ac i d  prec i p i tati on i mpacts o n  so i l s : 
(1) effects of aci d  prec i p i tation  on nutri ent l eachi ng and u l t i matel y  on the nutri ent status of 
agronomi c  so i l , (2) soi l  ac i di fi cat i on , and (3)  effects of ac i d  pre c i p i tati o n  on  sQ.i l  m i crobes 
( Evans et al . 1981 ) . 

3 . 3 . 1 . 1  E ffects of Aci d  Preci p i tati on  on Nutri ent Leachi ng 

As water conta i n i ng hydrogen cf�i ons+�ove� thr�ugh so i l ,  some hydrogen i ons rep l ace adsorbed 
exchangeabl e  cati ons ( e . g . , Ca , Mg , K , Na ) .  The removed cat i ons  are then carr i ed deep 
i nto the s o i l  prof i l e  or i nto gro undwater (Wi kl ander 1979 ) . The add i ti onal i nput of hydrogen 
i ons from aci d  pre c i p i tati o n  cou l d  acce l e rate thi s proces s .  I ndeed , i ncreased cat i o n  l eachi ng 
has been observed i n  f i e l d  expe r i ments . Overre i n (1972 )  observed an i ncrease i n  cal c i um l eachi ng 
un��r s i mu l �sed aci d  prec i p i tati o n  conditi ons . I n  addi t i o n  to cal c i um ,  i ncreased l eachi ng of 
Mg and Al  were observed i n  New Hampshi re s o i l s  treated w i t h  s i mu l ated aci d rai n of pH 4 . 4  
(Cronan 1980 ) .  The l oss  o f  nutri ents i n  thi  s manner i s  determi ned p r i mari ly by the bufferi ng 
capac i ty of the s o i l and compo s i t i on of pre c i p i tati on  (pH and sa l t  content) . U n l ess  so i l buffer
i ng capaci ty i s  h i gh and/or preci p i tati o n  contai ns s uff i c i ent amounts of sal t ,  nutri ent l eachi ng 
cou l d  eventual l y  l ead to s o i l aci d i fi cati on (Wi kl ander 1979 ) . Soi l buffe r i ng capaci ty depends 
upon several  factors , i nc l udi ng so i l  m i neral content , texture , structure , pH , base saturat i o n ,  
sal t content , and water permeab i l i ty (USDOE 1981) . 

So i l  nutri ent 1 each i  ng i s  ame l i orated by several natural l y  occurri ng processes , i nc l  udi ng the 
re l ease o f  new cati ons by weatheri ng and recyc l i ng of nutri ents from vegetati on by mi crobes and 
an i mal s (McFee et a l . 1976 ) . Leachi ng of soi l nutri ents al so  i s  i nh i b i ted effi c i ently by vege
tati o n ,  s i nce p l ant roots frequent ly  take up nutri ents i n  excess of that requ i red  for p l ant 
growth .  Large amounts of these nutri  ents wi l l  1 ater be redepos i ted  on the  s o i  1 s urface as  
l i tter or as l eachate from the  vegetati on  canopy ; on the  soi l surface they can  decompose and 
recyc l e  to the soi l nutr i e nt pool ( Abrahamsen and Dol l ard 1979 ) . 

Aci d  prec i p i tati on al so  i ncreases the amounts of su l fate and n i trate enteri ng soi l s . Howeve r ,  
s i nce so i l  n i trate i s  usual l y  def i c i ent f o r  both p l ants a n d  s o i l  m i croorgani sms , i t  i s  rap i d l y  
taken u p  and reta i ned wi thi n the s o i  l -p 1 ant system (Abrahamsen and Dol l ard 1979 ) . Thi  s i s 
espec i a l l y  true i n  agr i c u l tural systems ; agronomi c  p l ants typi cal l y  ha�e h i gh' n i trogen requ i re
ments ( 100 to 300 kg N/ha/yr) .  N i trogen depos i ti on by ac i d  prec i p i tati o n ,  whi l e  potenti a l ly  
benefi c i al to crops , i s  usual l y  of i ns i gni f i cant magni tude to  contri bute to crop n i trogen status . 
I t  s hou l d be noted that the proposed conver s i o n  of powerp l ants to coal f i r i ng wi l l  not s i gn i f i 
cantly  al ter reg i onal n i trogen depos i ti o n .  

Su l fur , l i ke n i trogen , i s  essenti al  for optimal  pl ant growth . Furthe r ,  there i s  evi dence that 
the atmospheri c depo s i t i o n  of su l fur may be benefi c i a l to many agr i cu l tural soi l s .  Tabatabai 
and Laf l e n  ( 1976) concl ude that preci p i tati on  i nputs of su l fur ( 13 to 17 kg S/ha) are i mportant 
for crop production  on  I owa ' s  s u l fur-defi c i ent so i l s .  Brady (1974) i nd i c ates that the wet and 
dry depos i ti o n  are major sources of p l ant-requi red s u l fur.  The i nc i dence of su l fur concentra
ti ons i n  soi l i ns uffi c i ent to meet crop nutr i t i on a l  requi rements has been i ncreas i ng .  Howeve r ,  
th i s  i ncrease has not been accompan i ed by an i ncrease i n  s u l fur- defi c i ency symptoms i n  f i e l d
grown crop s .  Based on  thi s i nformati o n ,  i t  has been suggested that atmospher i c  depo s i t i on hel ps 
ful f i l l  crop s u l fur needs ( Evans et al . 1981) . In i ntens i ve ly  managed agri cul tural soi l s ,  i t  
seems unl i ke l y  that atmospheri c i nputs o f  su l fur t o  soi l ac i d  pre c i p i tation  wou l d  prove anythi ng 
but benef i c i al to crop producti on .  

In  general , agri cul tural s o i l s  have a better nutri ent status and  are  better buffered than forest 
soi l s ,  resul ti ng i n  thei r b e i ng far l ess  suscepti b l e  to adverse nutri ti onal effects caused by 
a c i d  prec i p i tati on (McFee 1980 ; Evans et al . 1981) . More s i gn i f i cantl y ,  the effects of ferti l i 
zati on and l i mi ng more than compensate for the effects of ac i d  preci p i tati on on such soi l s  
(McFee 1980 ) .  Wi kl ander (1979 )  has concl uded that the sens i t i v i ty o f  c u l t i vated soi l s  ( i f  so i l 
pH i s  greater than 5 and bufferi ng capaci ty i s  h i gh)  to the adverse effects o f  ac i d  preci p i tati on 
i s  s l i ght .  
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3 . 3 . 1 . 2  Effects o f  Ac i d  Depos i ti o n  o n  So i l Ac i d i ty 

I f  ac i d  depos i ti o n  i nputs are suffi c i ent to ac i d i fy agr i c u l tural  so i l ,  advers e  i mpacts on agri 
cu l tural crops cpu l d occur .  The pri nc ipa l  effect wou l d  b e  i nc reased avai l ab i l i ty o f  tox i c  
metal s t o  p l ants . A number o f  potent i a l l y  tox i c  meta l s ,  p r i n c i pa l l y  those that are' cat i ons , 
b ecome more avai l ab l e  for p l ant uptake as s o i l  pH decreases .  For examp l e ,  l ow so i l pH has been 
assoc i ated with  phytoto x i c  p l ant-avai l ab l e  al umi num concentrat i on s .  H owever , such a s i tuat i on 
i s  very un l i ke l y  to occur on managed so i l s ,  pr imari l y  due to the chemi cal nature o f  currently 
used ferti l i zers . N i trogen has typ i cal l y  been app l i ed to agr i c u l tural  s o i l s  as ammon i um s u l fate 
or ammon i um n i trate , wh i ch are oxi di zed by bacte r i a  to form s u l fates or n i trates and hydrogen 
i ons  ( Brady 1974) . Hydrogen i o ns a l so are re l eased to the the s o i l s o l uti o n  when these  mi nera l  
nutri ents are taken u p  b y  p l ants .  Thus , the re l ease o f  hydrogen i ons  from ferti l i ze rs eventual l y  
causes the s o i l t o  become s l i ght ly  aci d i f i e d .  The ac i d i fy i ng effect o f  ferti l i zer u s e  i s  coun
tered i n  agri cu l tural so i l s  through peri odi c add i ti ons o f  l i me . L i mi ng rai ses so i l  p H ,  thereby 
e l i mi nati ng the majo r  probl ems assoc i ated with ac i d i c  s o i l s-- i nc l udi ng i ncreased avai l ab i l i ty o f  
toxi c  trace e l ements ( Brady 1974 ) .  The regu l ar use o f  l i me on  agr i c u l tural  so i l s  wi l l  a l so 
ame l i o rate any i ncreased so i l  ac i d i ty caused by aci d  depo s i t i on .  

T o  conc l ude , current research i nd i cates that ac i d  depo s i t i o n  wi l l  not resu l t  i n  major  i mpacts to 
agr i c u l tural  s o i l s . For proper l y  managed agr i c u l tural  so i l s ,  ac i d  depo s i t i o n  shou l d cause o n l y  
a s l i ght i nc rease i n  t h e  l i me requi rement to p revent s o i l ac i d i f i cati o n , but  th i s  c o s t  wi l l  b e  
compensated for  b y  t h e  i nc reased s upp ly  o f  su l f u r ,  n i trogen , magne s i um ,  potas s i um and cal c i um 
made avai l ab l e  to c rop p l ants (Wi kl ander 1979 ) .  

3 . 3 . 1 . 3 Effects o f  Aci d  P rec i p i tati o n  o n  S o i l M i crobes 

S o i l mi crob i o l og i ca l  processes necessary for  p l ant growth may be adverse ly  affected by s o i l 
ac i d i f i cati on res u l t i ng from ac i d  p rec i p i tati o n .  I t  i s  pr i nc ipa l l y  through t h e  act i v i ty o f  
heterotroph i c  m i c ro organi sms that n i troge n , phosphorus , and s u l fur  are made avai l ab l e  t o  auto
troph i c  h i gher p l ants . In studi es emp l oy i n g  s i mu l ated ac i d  p rec i p i tati o n ,  the re have been 
overal l reducti ons i n  severa l  so i l mi crob i a l  processes  ( Evans et a1 . 1981) .  Howeve r ,  these 
stud i e s  typ i ca l l y  have been conducted for o n l y  s ho rt peri ods o f  t i me wi th h i gh l eve l s  of  ac i d  
i nput ( A l exander 1980 ) . The capaci ty o f  s ome m i c roorgani sms to accl i mate to s o i l p H  changes i s  
over l ooked i n  s uch  stud i e s , and requ i res further i nves t i gat i o n .  Add i t i c'1a l l y ,  most m i c ro b i a l  
transformat i ons c a n  be carri ed o u t  b y  more than one  spec i e s .  T h e  reducti o n  o r  e l im i nati on of  
one  popu l at i on by  so i l  aci d i f i cat i o n  may not be detrimental to p l ant growth o r  ecosystem functi on
i ng ,  as a second unaffected popu l at i on may f i l l  the part ia l l y  or  total l y  vacated n i che ( A l exande r 
1980) . 

It i s  d i ff i cu l t  to make general i zati ons  concerni ng the effects of s o i l ac i d i f i cat i on on mi cro
o rgani sms . A l though many m i c rob i a l processes i mportant to p l ant g rowth are i nh i b i ted at l ow 
s o i l pH , the i nh i b i ti on occurr i ng i n  one so i l at a g i ve n  pH may not b e  noted at the same pH i n  a 
d i f ferent so i l  ( A l exander 1980 ) .  To date , i nvesti gat i ons o f  the e ffects o f  s o i l aci d i f i cati on 
on s o i l mi croorgani sms have not exami ned how adverse i mpacts may be avoi ded ( e g . , through agr i 
cu l tural techni ques such a s  l i m i ng ) .  I t  seems l i ke l y  that i f  s o i l ac i d i f i cat i on can be p revented 
by l i m i n g ,  adverse i mpacts to s o i l  mi croorgani sms due to aci d depo s i ti on wi l l  a l s o  be avoi ded o r  
s i gn i f i cant l y  reduced.  

3 . 3 . 2  Ac i d  Precipi tat i o n  Impacts on  Agronomi c  P l ants 

Ac i d  p rec i p i tati on may adverse l y  affect crops i n  several ways . The ac i d i ty i n  prec i p i tati on may 
cause ( 1) a l oss  o f  crop yi e l d  and/or food qual i ty ,  ( 2 )  v i s i b l e  i nj ury that reduces the market 
va l ue of a crop , o r  ( 3 )  al tered sens i t i v i ty to other a i r p o l l utants and/or p l ant pathoge ns  
l eadi ng to e i ther o f  the  above i nj u r i es ( Evans et al . 1981) . Al though su l fate s , n i t rate s , and 
other wate r- s o l ub l e  compounds p resent in ac i d  prec i p i tat i on can be ass imi l ated through p l ant 
l eaves , i t  is general l y  assumed that the free hydrogen i ons present i n  aci d  rai n  are the component 
most l i ke l y  to cause detrimental e ffects on  vegetati on ( USDOE 1981) . Hydrogen i on concentrat i ons  
equ i va l ent to those  measured in  very aci d i c  rai n  events ( pH 1 . 5- 3 . 6 )  have been  repo rted to cause 
t i s s ue i nj ury ( necrot ic  l es i ons ) i n  a wi de vari ety of p l ant spec i es under l ab o rato ry and/or 
greenhouse condi t i ons ( Shri  ner 1980 ) .  There are n o  confi  rmed reports o f  exposure to ambi ent  
ac i d i c  p rec i p i tati o n  cau s i ng v i s i b l e  fo l i ar i njury to f i e l d- grown vegetat i on  in  the  conti nental 
U n i ted States (Jacobson  1980 ) .  

Exper iments i n  wh i ch p l ants are exposed to s i mu l ated ac i d  p rec i p i tati o n  over days , wee ks , o r  a 
growing  season are conducted to eval uate rel ati on s h i p s  between hydrogen i on concentrati ons  and 
p l ant responses ( Evans et a 1 .  1981) .  To date , p l ant responses have been shown to vary greatl y  
dependi ng upon a number o f  factors , i nc l ud i n g  durat i o n  and f requency o f  exposure ; ac i d  content 
and s i ze o f  rai n drops ; rai n fa l l i nten s i ty ;  total l oadi ng o f  hydrogen ,  su l fate , and n i t rate i ons  
i nto the  so i l  system ; and method o f  s i mu l ated p rec i p i tati on app l i cati o n .  P l ant response a l so 
vari es dependi ng upon the nutrient  status o f  so i l , p l ant nutri e nt requi rements , and p l ant growth 
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s tage. Because of these vari ati ons , the i mpacts of ac i d  p rec i p i tati on need to be studied  on  an 
i nd i v i dual p l ant spec i es bas i s  ( Evans et a l . 1981 ) .  

3 . 3 . 2 . 1 Loss o f  Crop Y i e l d  and/or Food Qua l i ty 

As d i scussed i n  Secti o n  3 . 3 . 1 of thi s Top i ca l  Response , agricu l tura l so i l s  are genera l l y  l es s  
suscepti b l e  than forest so i l s  t o  aci d  prec i p i tati on e ffects because of ferti l i ze r  and l i me 
app l i cations  ( McFee 1980 ; Evans et a l . 1981) . Therefore , i f  ac i d  prec i p i tat i o n  causes yi e l d  or  
food  qua l i ty l osses in  crop p l ants , th i s  effect must  res u l t from fo l i ar exposure ( Evans e t  a l . 
1981) . Several i nvesti gators have reported the occurrence o f  yi e l d  reducti ons w i thout v i s i b l e  
s i gns o f  i nj ury i n  crop p l ants cons i s tently exposed to very ac i di c  s i mu l ated rai n . 

Lee et a l . ( 1980 ) eval uated the effects o f  simu l ated ac i d  rai n  on 27 crop spec i es grown i n  pots . 
When exposed to aci d i c  prec i p i tation  w i th mean pH l evel s of 3 . 0 ,  3 . 5 ,  and 4 . 0 ,  marketab l e  y i e l ds 
of rad i s h ,  beet , carro t ,  mustard greens , and brocco l i  were reduced as compared to pH 5 . 7  treat
ments ( contro l ) .  The y i e l d of s i x  other spec i es ( tomato , green peppe r ,  strawberry , a l fal fa , 
orchard gras s ,  and t i mothy) i ncreased wi th exposure to the same ac i d i ty l evel s .  No cons i s tent 
effects were seen in the 16 other crops tested . I t  s hou l d  be noted that these resu l ts are from 
a s i ng l e  experiment conducted over one grow i ng season and are cons i dered p re l im i nary i n  nature . 

After exposure to ac i d i c  m i sts i n  a greenhouse , no s i gns o f  v i s i b l e  i nj ury were reported , but  
the  dry we i ght o f  p i nto beans tri fo l i ate l eaves and  pods  w i th seeds were s i Jn i f i cantly reduced 
( 19% and 11% , respecti ve l y )  ( H i ndawi et a l . 1980 ) .  S imul ated ac id  rai n  o f  p H  3 . 1 and b e l ow 
decreased the dry we i ght o f  seeds , l eaves , and s tems o f  p i nto beans grown i n  pots under green
house condi t i ons ( Evans and Lewi n 1980) .  The y i e l d  depres s i o n  was attr ibuted to ( 1 )  decreased 
number o f  pods per p l ant and ( 2 )  decreased number o f  seeds per pod.  A s im i l ar s tudy was conducted 
wi th soybeans . Whi l e  s tem and l eaf  dry wei ghts were reduced,  an i ncrease i n  seed y i e l d  occurred . 
An i nc reased dry we i ght per seed was respons i b l e  for th i s  e ffect ( Evans and Lewi n 1980) .  

Soybeans a l so were empl oyed i n  a f i e l d  experi ment where s i mu l ated ac i d  ra i n  was app l i ed on ly  to 
wet the fo l i age .  Standard agronomi c  p racti ces were used  in  thi s  i nves t i gation  ( Evans et a l . 
1980 ) . P l ants exposed to s imul ated ac i d  p rec i p i tation  o f  pH 4 . 0 ,  3 . 1 ,  and 2 . 7  i n  add i t i on to 
ambi ent rai n  events had seed y i e l ds reduced 2 . 6 ,  6 . 5 ,  and 11 . 4% ,  respecti ve l y ,  be l ow that o f  
p l ants exposed to ambi ent rai n  a l one .  I t  s hou l d  be  noted that s hort-durati on ra i n  events that 
j us t  wet vegetat i on are cons i de red to be the most damagi ng .  A l arger percentage o f  total  l eaf  
area is  contacted for a l onge r p eri od o f  t i me by  rai n  or m i st hav i ng a smal l drop l et s i z e ,  when 
comp ared to rai n  hav i ng l arger drop l ets . 

Stimu l ati on o f  crop production  as a res u l t o f  expos ure to ac i d  p rec i p i tati on a l so has been 
reported . Agronomi c  p l ants have h i g h  n i trogen and su l fur requi rements ; i nput of  these nutri ents 
i nto so i l s  as  a res u l t of ac i d  prec i p i tati o n  may be benef i c i al to crop s .  A 4% i ncrease i n  seed 
wei ght was reported for f i e l d- grown s oybeans treated with  pH  3 . 1 ac i d  prec i p i tati on i n  addi t ion  
to  amb i ent rai nfal l ( I rv i ng and  M i l l er 1981) . The  i ncreased seed we i g ht was though to be  caused 
by a fert i l i z i ng e ffect from s u l fur and ni trogen i nputs whi c h ,  in turn , de l ayed p l ant senescence , 
a l l owi ng for i ncreased seed devel opment . Jacobson ( 1980) has a l so obtai ned i ncreased s oybean 
yi e l ds i n  f i e l d-grown p l ants exposed to pH  2 . 8  s i mu l ated ac i d  prec i p i tati on .  

3 . 3 . 2 . 2 V i s i b l e  I n jury Reduci ng Crop Market Va l ue 

The market val ue of many crops i s  reduced i f  the fol i age or fru i ts exh i b i t  b l em i shes or l es i on s .  
I f  s uch  l es i ons are i nduced by ac i d  prec i p i tati o n ,  then ac i d  prec i p i tati on may resu l t i n  serious  
i mpacts to agricul ture . S i mu l ated ac i d  ra i n  has  i nduced l es i ons on l eaves and reproducti ve 
s tructures under experimental condi t i ons ( Evans et a l . 1981 ) . The h i ghest experimental treatment 
pH reported to cause v i s i b l e l es i ons i s  pH  4 . 0 ( Lee et a l . 1980) .  Of the 35 cu l t i vars exam i ned 
in th i s  s tudy , 31 exhi b i ted fo l i age damaged by s i mu l ated ac i d  rai n  o f  p H  3 . 0 ;  28 were damaged at 
pH  3 . 5 ,  and 5 were damaged at p H  4 . 0 .  Fo l i a r  i nj ury was not genera l l y  rel ated to yi e l d. Of the 
cu l ti vars exh i b i t i ng damage ,  on ly  swi ss  chard , mustard greens , sp i nach ,  and poss i b l y  tomato 
wou l d  have reduced market val ues . The qual i ty of tomatoes a l so was reduced by exposure to 
s i mu l ated ac i d  rai n of pH  3 . 0 i n  both greenhouse and f ie l d  tri a l s  ( J acobson 1980) .  

V i s i b l e fo l i ar i nj ury has a l s o  been reported by other i nvesti gators emp l oy i ng beans , p i nto 
beans , tomatoes , s oybeans , and sunfl owers ( Ferenbaugh 1976 ; H i ndawi et a l . 1980 ; Evans et a l . 
1977 ; 1978 ; Evans and Curry 197 9 ; J acobson 1980 ) . I n  these s tud i es , a l arge percentage o f  the 
l eaf area may exh i b i t  l es ions fo l l ow i ng exposure to s i mu l ated ac i d  ra i n  wi th a pH  of  around 3 . 1 ;  
wi th h i g her p H  treatments l i ttl e v i s i b l e  i nj ury has been observed ( Evans et a l . 1981 ) .  

3 . 3 . 2 . 3 A l tered Sens i t i v i ty to Other A i r  P o l l utants and/or P l ant  Pathogens 

Aci d  p rec i p i tation  may affect gas exchange in p l ants , whi c h  cou l d  a l ter p l ant sens i t i v i ty to 
other a i r  po l l utants ( Evans et a l . 1981 ) .  Th i s  coul d occur as a res u l t o f  ac i d  p rec i p i tation
i nduced i nj ury to epi dermal cel l s  ( th i s  has been reported fo l l owi ng exposure to s i mu l ated ra i n  
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of pH  3 . 4  or bel ow) or al terati ons in  the cuti c l e  or funct i on i ng of guard cel l s  ( Evans et a l . 
1977 ; Evans et a l . 1981 ) .  Unfortunate l y ,  there i s  l i tt l e  i nformat i on avai l a b l e  to eva l uate the 
potent i a l  effects of the i nteracti o n s  o f  ac i d  prec i p i ta t i o n  and gaseous pol l utants on vegetat i on .  
However , prel i m i nary res u l ts reported by several authors i nd i cate that such i nteracti ons may 
occur for some pol l utants . 

Eva l uat i ng the growth o f  bush  beans , S h i ner ( 1978a) found no s i gn i f i cant i nterac t i o n s  between 
mu l t i p l e  exposures to s i mul ated ac i d  rai n  of pH 4 . 0 and four s u l fur d i ox i de fum i gat i o n s  
( 7500 �g/m3 peak fo r 1 hour) . I n  another study ,  s i m u l ated prec i p i tat i o n  o f  pH 3 . 1 ( i n  add i t i o n  
t o  amb i ent rai nfa l l )  i n  comb i nati o n  w i t h  i nterm i ttent su l  fur d i ox i de fum i gations  ( seventeen 
4-hour fum i gations  w i th 475 �g/m3 )  reduced seed we i ght , but not seed y i e l d  in f i e l d-grown soybeans  
( I  rv i  ng and  Mi 1 1  er 1981 ) .  Shri  ner  ( 1978a) al  so exami ned bush  bean response  to  four  week ly  
exposures to  ac i d  ra i n  (pH  4 . 0)  i n  comb i na t i o n  wi th ozone ( four 3-hour  exposures to 294  �g/m3 ) .  
A s i gn i f i cant growth reduc t i o n  was observed a t  t i me o f  harve st . F i el d- grown soybeans were 
exposed to three l evel s of s i mul ated ac i d  prec i p i ta t i o n  ( pH 2 . 8 ,  3 . 4  and 4 . 0 )  and two ozone 
concentrat i o n s  « 59 �g/m3 and < 235 �g/m3 ) in open-top exposure chambers ( J acobson et al . 
1980 ) .  Ozone depressed both the growth and yi e l d  o f  soybeans w i t h  al l three rai n  treatments ; 
the effect was greatest at pH 2 . 8 . 

Add i t i onal research wh i c h  emp l oys ac i d  prec i p i tation  and other po l l utants i n  concentrat i ons  and 
mi xtures resemb l i ng actual exposure cond i t i ons  i n  the Northeast are requi red before the i nfl uence 
o f  po l l utant m i xtures on  crop y i e l d s  can be adequately determi ned.  

Ac i d  prec i p i tat i on can al so affect m i croorga n i sms that i nhab i t  the surfaces o f  h i gher p l ants 
( Evans et al . 1981 ) ,  and thus mi ght i nfl uence the p l ant d i seases that i nfect c rop s .  When p l ants 
were exposed to s i mul ated ac i d  ra i n  o f  pH  3 . 4 ,  the percentage o f  l eaf area affected by bean rust 
( Uromyces  phaseol i )  decreased 29% (Shri ner 1978b ) .  The occurrence o f  ho l o  b l  i ght ( caused by 
Pseudomonas phaseo l i co l a )  on  bean seedl i ngs  was e i ther stimu l ated or i nh i b i ted by s i mu l ated a c i d  
ra i n ,  depend i n g  upon the poi nt i n  t h e  d i sease cyc l e  at whi c h  ac i d  ra i n  was app l i ed .  S i mu l ated 
ac i d  ra i n  st imu l ated i n i t i a l  i nfect i o n  but i nh i b ited pathogen devel opment when app l i ed after 
i nfec t i o n  had begun ( Evans et al . 198 1 ) .  

The overal l effects of p l ant pathogen i nteract i ons  wi th amb i ent ac i d i c  prec i p i tat i o n  rema i ns 
un known at present ( Evans et al . 1981 ) .  

3 . 3 . 2 . 4  Eva l uat i o n  o f  Ac i d  Prec i p i tat i o n  Effects on Agronom i c  P l ants 

Caut i o n  must be exerc i sed in eva l uat i ng presently  avai l ab l e  data descri b i ng the e ffects o f  ac i d  
prec i p  i tat i on  on  c rops .  The i nformat i on  ava i l  a b  1 e concerni  ng  these effects i s  t h e  res u l t  o f  
contro l l ed l aboratory a n d  f i e l d experiments us i ng " s imul ated" ac i d  prec i p i tat i o n .  I n  eval uat i ng 
res u l ts of thi s nature , i t  i s  i mportant to d i st i ng u i s h  among effects observed at hydrogen i o n  
concentrat i o n s :  ( 1 )  very much above ( i . e . , very l ow pH)  the vol ume-we i ghted mean hydrogen i o n  
concentrati on of amb i ent prec i p i tation , ( 2 )  near amb i ent hydrogen i o n  concentrat i ons  and ( 3 )  so
cal l ed " contro l "  hydrogen i o n  concentrat i o ns that are much bel ow amb i ent l eve l s  ( e . g . , pH > 5 . 6 )  
( Evans et al . 1981 ) .  Both extremes ( unusual ly  h i gh o r  l ow hydrogen i o n  concentrat i o n s )  represent 
cond i t i ons  that do not occur i n  the northeastern Uni ted States ( Evans et al . 1981 ) .  U nfortunate l y ,  
most ava i l ab l e  i nformat i o n  comes from stud i e s  i n  wh i ch vegetat i o n  was con s i stent l y  exposed to 
s i mul ated rai n  hav i ng very h i gh hydrogen i o n  concentrati ons  ( l ow pH ) .  I n  some cases the s i mul ated 
rai n  was s i mp l y  di l ute su l fur i c  aci d .  The reports of ac i d  prec i p i tat i o n  caus i ng v i s i b l e  i nj ury 
to fo l i age and fru i ts fal l i nto th i s  category .  At present , there are no pub l i shed experimental 
data l i nk i ng rea l i st i c  l evel s o f  ac i d  prec i p i ta t i o n  to v i s i b l e  fol i a r  or  fru i t  i nj ury o f  the 
degree that wou l d  reduce c rop marketabi l i ty ( Evans et al . 1981 ) .  

A l though yi e l d  reduct i ons  wi thout v i s i b l e  i nj ury have been observed , these experi ments have been 
conducted p r i mar i l y  with s i mu l ated ra i n  pH va l ues b e l ow pH 4 . 0 .  Addi t iona l  experimenta t i o n  i s  
needed t o  document whether changes i n  p l ant product i v i ty or  survival  may b e  expected from 
actual a c i d i c  prec i p i tat i o n  exposures ( Evans et a l . 1981 ) .  Of the agronom i c  spec i e s  tested to 
date , most have not exh i b i ted y i e l d  l osses  fo l l owi ng exposure to amb i e nt a c i d  prec i p i tati o n .  
However ,  present data d o  suggest that i f  ac i d-prec i p i tat i on- i nduced i nj ury does occ u r ,  i t  i s  
l es s  than the year- to-year changes i n  y i e l d  caused by d i fferences i n  natura l c l i mat i c  factors 
such as prec i p i tat i on vol ume and temperature ( Evans et al . 1981 ) .  

3 . 3 . 3 Impacts of the Proposed Act i o n  on Agri cul ture 

S i nce the i ssuance o f  the DE IS , the USDOE has determ i ned that 27 o f  the 42 candi date powerp l ants 
const i tute a more 1 i ke l y  convers i on  scenari 0 ( see Sec.  1) . The proposed convers i on of these 
powerp l ants in the Northeast Regi o n  wi l l  cause s l i ght i ncreases in atmospheri c emi s s i ons  of 
su l fur and n i trogen oxide. Long- range transport model i ng conducted us i ng the ASTRAP mode l ( see 
Top i  ca 1 Response 3 . 2 )  i ndi cates that the convers i on of these generati ng stat i o n s  under the 
most-pol l uti ng emi s s i ons ' scenari o wou l d  resu l t  i n  a 3-4% i ncrease i n  hydrogen i o n  depos i t i o n  i n  
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the v i c i n i ty o f  New York C i ty ,  and a 2% o r  l ess  i ncrease for  most o f  the Northeast and southeast
ern Canada .  Such  sma l l i ncreases are  unl i ke l y  to apprec iab ly  a l ter the ac i d i ty o f  regi onal  
p rec i p i tati on .  The l evel s of  ac i di ty present in  amb i e nt prec i p i tati on  have not Seen shown to 
cause s i gn i f i cant y i e l d l osses  i n  agronomi c crop s .  Add i tiona l  research i s  requi red to better 
understand the i nf l uence of  ac i d  p rec i p i tati on  on  c rops .  Howeve r ,  based upon avai l ab l e  i nforma
ti o n ,  the contr i buti on  of  the p roposed act i on to ac i d  prec i p i tati o n  wou l d  not appear to advers e l y  
affect agr i c u l tural p roduct ion  of  t h e  reg i o n .  
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3 . 4 EFF ECTS OF AC I D  D EPOS ITION ON CULTURAL RESOURCES 

Ac i di c  depos i ti on ( both wet and dry)  i s  known to corrode meta l s ,  acce l erate the weatheri ng o f  
stone and concrete , a n d  contri bute t o  t h e  dete r iorati o n  o f  pai nts , p l asti cs , fab ri c s ,  paper , and 
l eather ( I nteragency Task Force on  Ac i d  P rec i p i tati on 1981 ) .  Al though it has been determ i ned 
that c u l tural resources constructed from such materi a l s a re adve rse l y  affected by ac i d  depo s i ti o n ,  
the extent t o  whi c h  bu i l di ngs , s ta tues ,  g ravestone s ,  works o f  a rt ,  and other c u l tural  resources 
are damaged by ac i d  depo s i t i o n  in re l at i o n  to other envi ronmenta l factors is poor ly  understood . 
Other vari ab l es , not necessari l y re l ated to ac i d  depo s i ti on ,  that must be consi de red as contri but
i ng to c u l tura l  resou rce  degradati on a re meteoro l ogy ( e . g . , re l ati ve hum i di ty ,  temperatu re , 
ra i nfal l ,  a i r  movement , and s u n l i ght exposure ) , type s  o f  materi a l s  i nv o l ved,  method of construc
ti o n ,  and othe r po l l utants ( e . g . , sa l t spray ) .  

Rel i ab l e  est imates o f  the econom i c  i mpact o f  ac i d  depo s i t i o n  o n  c u l tural reso u rces have not been 
deve l oped .  Var i o u s  damage funct i o n s  and  non-market  and i nd i rect market econom i c  approaches have 
been used i n  an  attempt to dete rmi ne econom i c  costs associ ated wi th materi a l s damaged due to 
i ncreased po l l utant concentrati o n s .  A num�r o f  i nherent probl ems a r e  assoc i ated w i t h  u s i ng 
these approaches to determi ne effects o n  c u l  tural resources , such  as the abi  1 i ty to meas u re 
phys i c a l  damage and  i so l ate damage caused by ac i d  depo s i t i o n  f rom that caused by other po l l utants 
o r  c l i mati c facto rs .  To  date , no acceptab l e  damage functi ons have  been devel oped to i s o l ate 
costs assoc i ated with  ac i d  depos i t i on f rom those assoc i ated with  other envi ronmental facto rs . 
F i nanc i a l  costs to c u l tural  resources res u l ti ng from c l ean i n g ,  mai ntenance , and p ro tecti ve 
treatments , p l us any costs assoc i ated wi th ameni ty and  uti l i ty l os s , must be approp r i ate l y  
a l l ocated t o  the vari  o u s  env i ronmenta 1 factors affecti ng the resource before such economi c 
stud i es concern i ng ac i d  depo s i t i o n  costs o n  materi a l s  can  be cons i dered  va l i d .  

T h e  Ac i d  P rec i p i tati o n  Ac t o f  1980 ( T i t l e V I I  o f  t h e  Energy Sec u ri ty Act o f  1980 , PUb .  L .  96- 294) 
estab l i shed an I n te ragency Tas k Force on  ac i d  p rec i p i tati o n .  The tas k  force subsequent ly  deve l oped 
and is now i mp l ementi ng the National  Ac i d  P rec i p i tati on Assessment P rogram to eval uate the 
envi ronmenta l , soc i a l , and economi c  effects o f  ac i d  prec i p i tati o n .  Part of th i s  c urrent  research 
effort i s  to dete rmi ne the effects of  ac i d  ra i n  on  materi a l s  and c u l tural reso u rces .  The majo r  
tas ks concern i ng materi a l s research are :  ( 1 )  i nvesti gati ng t h e  effects o n  mater i a l s a n d  c u l tu ral 
resou rces , ( 2 )  determi n i ng the s uscept i b i l i ty of c u l tural resources , ( 3 )  estimati ng the costs o f  
materi a l s  damage a n d  ( 4 )  research on  p rotecti ve  coat i ng and m i t i gative  treatments ( I nteragency 
Tas k Force on Ac i d  P rec i p i tati o n  1982 ) .  Th i s  research i s  be i ng carri ed  out by the U . S . Department 
of the I nteri o r  in cooperat i o n  with  the U . S .  Env i ronmental P ro tecti on  Agency and other federal 
agenc i es .  It i s  anti c i pated that s uch research wi l l  c u l m i nate i n  the abi l i ty to prope r l y  assess  
and m i t i gate the phys i ca l  e ffects and  economi c costs of  ac i d  depo s i t i o n  o n  c u l tural  resources . 
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3 . 5 WASTE D I SPOSAL 

3 . 5 . 1 I ntroducti on 

Severa l comments on the DE IS  rel ate to ( 1 )  the avai l ab l i ty and feas i b i l i ty of waste di sposal  
s i tes , (2)  the potent i a l  for marketi ng coal  ash  as  a reusab l e  p roduct , and (3)  the poss i b i l i ty 
of ocean d i sposal  of ash .  These three top i c s  are addre ssed i n  the DE IS  ( Secs.  4 . 3 . 3 . 2 and 5 . 3 . 3 
and Appendi x I )  and i n  the E I S  techni ca l  s upport document on so l i d  waste d i sposal  ( Sagu i n s i n  et  
a l . 1981 ; see Secs . 6 . 3  and  10 ) .  The  purpose of th i s  Top i ca l  Response i s  to  update the  DE IS  
d i scuss i on of  these t hree topi cs by i nc l ud i n g  new i nformati o n  supp l i ed by  uti l i ti e s  and  government 
agenc i es .  The three top i c s  are d i scussed in the fol l owi ng subsect i o n s .  

3 . 5 . 2 Waste D i sposa l  S i te s  

The DE IS  i nc l uded an ana l ys i s  o f  potenti a l  use of l and f o r  d i sposal  of  c o a l  combusti on wastes 
that woul d be p roduced by the 42 converted powerp 1 ants i n  the Northeast Regi on  . .  The study 
i ndi c ated that i n  some a reas  of the Northeast , coal convers i on represents a c ha l l enge for so l i d  
waste d i sposal  p l anne r s .  Land constrai nts a re occas i onal l y  severe , and oppo s i t i on to l andfi l l  
s i ti ng i s  becomi ng a l most uni versa l . A summary of  d i sposal  prob l ems i n  each state a l ong w ith  
some s uggested so l utions  to  a l l ev i ate the  p robl ems i s  p re sented in  Tab l e 4 . 16 of  the  D E I S .  

Eval uat i o n  of  the new i nformati on i nd i c ates that t h e  waste d i sposal  probl ems i n  t h e  Northeast 
wou l d not be as  severe as  predi cted i n  the D E I S .  T h e  esti mated quant i ty of  a s h  col l ected from 
the 42 p l ants under the Coal S I P  Scenari o  wou l d  be reduced by 6 . 7% as a res u l t of  new i nformati o n  
i nd i cati ng a decrease i n  ash  content  i n  t h e  c o a l  t o  be burned at several  stati ons ( see  Tab l es 2 . 9 
of the F E I S  and G . 5 of the D E I S ) .  Under the Mod i f i ed Coal S I P  Scenari o ,  the vo l ume of scrubber 
s l udge p roduced wou l d  decrease by a factor of two (Tab l e 2 . 5 ) .  Th i s  l arge decrease resu l ts from 
i nc reases i n  some of the p roposed S I P s  that permi t burn i ng coal wi thout scrubb i ng .  

Under the Vo l untary Convers i on Scenar i o , there wou l d  b e  an even greater reduct ion  i n  the waste 
quanti t i e s  produced :  the total vol ume of  combusti on wastes wou l d be about 35% of the quant i ty 
esti mated i n  the D E I S .  Th i s  s i gn i f i c ant reduction  of waste quanti ty wou l d reduce the agg regate 
l and area req u i red for d i sposal  and wou l d he l p  e l i m i nate some of  the di sposal  s i t i ng probl ems i n  
the reg i o � .  

The di sposal  prospects for each o f  the 2 7  stations  consi dered under the Vo l untary Convers i on 
Scena r i o  has been further i nvesti gated . Off i c i al s of many uti l i ti e s  were contacted to determ i ne 
the avai l ab i l i ty of ons i te di sposal  a reas .and the i r  a l ternati ve d i sposal  p l ans . I n  addi t ion , 
i nformati o n  p rov i ded by vari ous commentors on the c haracte r i s t i c s  of certa i n  di sposal  s i te s  was 
reviewed and i nc l uded i n  the ana l ys i s .  A summary of  the updated d i sposal  p l ans for a l l 27 
stations  i s  p re sented i n  Tab l e  3 . 5- 1 .  Resu l ts of t h e  analys i s  i nd i cate that s i nce most of  the 
stat i ons do not have ons i te di sposal  a reas , the wastes wou l d  have to be trucked  offs ite .  Off i c i a l s  
o f  many uti l i ti es appear to be optmi sti c about secur i ng l andfi l l s for di sposal . I n  addi ti o n ,  
there appears t o  be a potent ia l  f o r  marketi ng coa l  a s h  a s  a reusab l e  p roduct .  The pos s i b i l i ty 
of ocean d i sposal  of stab i l i zed f l y  ash  and scrubber s l udge a l so i s  be i ng ser ious ly  cons i dered 
by several uti l i t i e s .  These two di sposal  a l ternati ves a re di scussed i n  mo're detai l i n  the 
fol l owi ng secti o n s .  In genera l , because of the s i g n i f i cant decrease in projected waste quant i t i es , 
d i sposal  p rospects i n  the Northeast Regi on  appear to be better than pre sented i n  the D E I S .  

3 . 5 . 3  Coal A s h  Marketi ng 

Ash marketi ng st i l l  appears to be a v i ab l e  a l ternati ve for l andf i l l d i sposal  i n  certa i n  areas of 
the Northeast .  Several pote nti a l  areas of ash  uti l i zati o n  and the i r  associ ated probl ems have 
been i denti f ied  and eval  uated by Faber and Babcoc k ( 1979) and by Sagui ns i n  et  a l . ( 1981 ) . 
Spec i f i c  ways of ash  uti l i zation  i nc l ude concrete m i xture s , s tructura l f i l l ,  sand b l ast  gri t ,  
road surfac i ng ,  and l andfi l l  cover .  The u s e  of  coal ash  as an  i ntermedi ate cover mater i a l  for 
sani tary l andfi l l s  has been rec e i v i ng growi ng attenti on mai n l y  because of i ts l ow permeabi l i ty 
after compact ion .  F ly  a s h  s amp l es col l ected from the  New Engl and Powe r ' s Brayton Po i nt stat i on 
have been tested. The resu l ts i nd i c ated that the permeabi l i ty of compacted f l y  ash  s ampl e s  was 
about 2 x 105 cm/s ( see  Comment NEP-4 ) .  The coal ash generated at Brayton Po i  nt has been used 
exten s i v e l y  as l andf i l l  cover i n  nearby communi ti e s .  Thi s experi e nce i nd i cate s  that coal  ash  
s heds rai n  wate r better than  grave l  and thus  g reatl y  reduces the potent i al for l eachate formati on 
i n  the l andfi l l .  Howeve r ,  the reduc t i on i n  l eachate wou l d  c reate i ncreased runoff , whi ch may 
have to be corrected and treated , then di scharged to a s tream or r i ver .  In add i t i o n ,  there i s  
concern about us i ng coal ash  as cover mate r i al because o f  i ts f i ne nature and i nherent dust 
p rob l ems , i ts abi l i ty for use on s i de s l ope stabi l i zati o n ,  and i ts poor nutrient  val  ue for 
estab l i s h i ng vegetati ve cover.  Major e xpansion  of the use of  coal  ash  for l andfi l l  cover wi l l  
h i nge upon an accepta b l e  analys i s  of  ash  chacteri st ics , and further research i n  that area i s  
requi red . 
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Tab l e  3 . 5-1 .  Summary of  Updated D i sposal  P l ans for  27 Convers i on 
Candi date Stati on sa 

State/Stati o n  U n i t( s )  

Connecti cut 

Br i dgeport Harbor 3 

Devon 

Norwal k Harbor 

De l aware 

Edge Moor 

Ma i ne 

Mason 

Mary l and 

B randon Shores 

Crane 

Massachusetts 

Mt . Tom 

Mysti c 

New Bosto n  

Sa l em Harbor 

Somerset 

West Spri ngfi e l d  

New Hampshi re 

Schi l l er 

New Jersey 

Bergen 

Burl i ngton 

Deepwater 

Sayrevi l l e  

New York 

A l bany 

Arthur K i l l  

Dans kammer Po i nt 

E . F .  Barrett 

Lovett 

Port Jefferson 

Ravenswood 

Pennsyl van i a  

Cromby 

Rhode I s l and 

South Street 

7 , 8 

1 , 2  

3 , 4  

3 , 4 , 5  

1 , 2  

1 , 2  

1 

4 , 5 , 6  

1 

1 , 2 , 3  

5 , 6  

1 , 2 , 3  

4 , 5 , 6  

2 

7 

7 , 8 , 9  

4 , 5  

1 , 2 , 3 , 4 

2 , 3  

3 , 4  

1 , 2  

3 , 4 , 5  

3 , 4  

3 

2 

12 

Waste D i sposal  P l an 

Offs i te d i sposal  and/or sa l e for  a l l three p l ants 

O n s i te d i sposal  

Offs i te d i sposal  at a property o f  Mai ne Yankee Atomi c 
Power Co .  

Purchase l andfi l l  s i te w i t h i n  one  mi l e  

Offs i te di sposal  at l andfi l l  owned by uti l i ty 

Offs i te d i sposal  and/or sa l e 

Off s i te d i sposa l , reuse , o r  ocean di sposal  

Offs i te di sposa l , reuse , o r  ocean d i sposal  

Offs i te d i sposa l  at commerc i a l  l andfi l l  i n  Amesbury , MA , 
and/or sa l e 

Off s i te di sposal  at l andfi l l  o r  abandoned coal  m i ne 

Offs i te d i sposal  and/or sa l e  

Off s i te di sposal  at Turn key l andfi l l  near Rocheste r ,  NH 

Offs i te di sposal  and/or sa l e  

Offs i te di sposal  and/or sa l e  

Sal e for  bottom ash after dewateri n g ;  o ff s i te d i sposal  
and/or sa l e  for fly ash 

Offs i te di sposal  at l andfi l l  about one  m i l e  f rom stat i o n  

Ons i te di sposal  o r  offs i te di sposal  at quarry about two 
m i l es south 

Ocean dump i ng for  3-5  years i f  no offs i te l andfi l l  avai l ab l e 

Ons i te d i sposa l , o ffs i te d i sposal  at 3-4 quarri es , o r  ocean 
d i sposal  

Offs i te di sposa l at abandoned quarry a l o ng Hudson R i ver  

Offs i te d i sposa l at Tomp ki ns quarry about 36 mi l es north of  
Dans kammer P o i nt 

Offs i te d i sposa l at quarry about one  m i l e  s outheast o f  p l ant 

Ocean dump i ng for 3-5 years i f  no offs i te l andfi l l  avai l ab l e 

Offs i te d i sposal  at Montgomery County l andfi l l  

Offs i te di sposal  and/or use  as cover o n  s tate-owned l andfi l l  
s i tes 

aI nformati o n  obta i ned from o f f i c i a l s of  each ut i l i ty .  
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Ash  uti l i zation  i s  a l so dependent upon the status of coal ash  marketi ng regu l ations  i n  the 
Northeast Reg i o n .  The regu l ati ons  as of  May 1982 are summari zed be l ow .  

The  U . S .  Envi ronmental P rotection  Agency has not  e l ected at th i s  t ime  to  regu l ate the  marketi ng 
of  recyc l ed mate ri a l s  as such and no spec i f i c  federal regu l at i ons , by USEPA or any other federal 
agency , app l y  to the marketi ng of coal ash � s e .  

Wi th two except ions , t h e  states i n  the Northeast  Reg i on have n o t  by statute or regu l ati on exp l i c i t l y  
addressed t h e  marketab i l i ty o f  coal ash  or other recyc l ed materi a l s .  Mas sachusetts , by s tatute , 
exempts recyc l ed coal ash from regu l at i on as waste .  I t  s hou l d  be noted , however , that Mas s achusetts 
i s  i n  the process  of  revi s i ng i ts so l i d  waste and hazardous  waste regu l at i ons ; under the new 
regu l ations  coal ash may be requi red to meet c r i te r i a  of f reedom from hazard before i t  may be 
marketed .  The new regul ations  are expected to be rel eased someti me fn 1982 . 

Del aware so l i d  waste di sposal  regu l ati ons  spec i fi ca l l y  exempt recyc l ed materi al s .  The s i gn i f i cance 
of  th i s  exemption  i s  not enti re ly  c l ea r ,  how�ver , because the same regu l at i ons  i mpose a requi rement 
that approval be obtai ned from the Del awa� Department of Natura l Resources and Envi ronmental 
Control before a recyc l i ng acti v i ty is started . 

Rhode I s l and so l i d  waste management regu l at i ons def i ne " cover materi a l " to be " so i l  or earth" 
used as  a cover in a s ani tary l andfi l l .  The Rhode I s l and Department of  Envi ronmental Management 
i ntreprets thi s def i n i t i on as exc l ud i ng the use  o f  coal  ash  as a cover i n  sani tary l andfi l l s . 

None o f  the other states i n  the Northeast Regi on have spec i f i ca l l y  addres sed  the marketi ng o f  
coal  a s h .  

3 . 5 . 4  Ocean D i sposa l  

As i nd i cated in  Tab l e  3 . 5 - 1 ,  severa l  uti l i t i es a re i nterested in  ocean d i sposal  o f  ash .  T h i s 
a l ternative  wou l d  be un ique ly  s u i ted for a l arge u rban uti l i ty for whom vacant l and i s  at a 
p remi um and whose generati ng stat i ons typ i ca l l y  i nc l ude s ubstanti a l dock i ng fac i l i t i e s .  Howeve r ,  
there appears t o  be cons i derab l e  debate as  t o  whether ocean d i sposal  i s  an avai l ab l e  opt ion  for 
manag i ng i ndustri a l  wastes such  as  coal  a s h .  The p r i ma ry l eg i s l at ion  now regu l at i ng barged 
waste d i sposal i n  the ocean i s  the Mari ne P rotecti o n ,  Research , and Sanctuari es Act ( MPRSA ) . 
adm i n i s te red by the U . S .  Envi ronmental P rotection  Agency . Thi s l eg i s l at ion  went i nto effect i n  
1972 and was amended duri ng 1977 and l ate 1980 . 

The USEPA Ocean Dump i ng Regu l at i ons  and Cr iter ia  conta i n  prov i s i ons for se l ecti ng , des i gnat i ng ,  
and manag i ng ocean d i sposal  s i tes , and for i ss u i ng perm i ts to use  the s i tes for waste d i sposal . 
Fourteen i nteri m mun i c i pa l  and i ndustr i a l  waste d i sposal  s i te s  (most o f  them l ocated i n  the U . S .  
m i d-Atl ant i c )  were l i sted i n  USEPA ' s F i na l  Ocean Dump i ng Regu l ations  and C r i t e r i a  publ i shed i n  
January 1977 . USEPA has been conduct i ng i n-depth stud i es o f  various  dump s i tes to determi ne 
the i r  acceptabi l  i ty i n  keepi ng with the c r i teri a ( USEPA 1980 ) .  The agency has des i gnated a 
number  o f  ex i st i ng dump s i te s  on an i nteri m bas i s  for use  pendi ng comp l et i on o f  the stud i es and 
formal des i gnat i on or termi nati on of  the s i te s .  Among these i nterim  desi gnat i ons i s  the 106-Mi l e  
I ndustri a l  Waste S i te ( F i g .  3 . 5- 1 ) ,  approxi mate l y  100 nauti cal  m i l es east o f  Cape May , New 
Jers ey .  The 106-Mi l e  S i te i s  used pr imari l y  by i ndustr i e s  l ocated i n  the New York/NewJersey/ 
De l aware area.  

Conso l i dated Edi son recent l y  f i l ed an app l i cation  for a Spec i al Ocean Dump i ng Perm i t  to temporari l y  
dump 500 , 000 tons/year of  a s h  at 106-Mi l e  S i te .  The i r app l i cati on i nc l udes the res u l ts of  a 
research program ana lyz i ng ash  d i sposal i mpacts on mari ne envi ronments under a USEPA Researc h  
Ocean Dump i ng Perm i t .  C o n  Ed i nd i c ated that based on the s tudy resu l t s , ocean d i sposal  of  
unconso l i dated ash  from a mov i ng barge wou l d  not undu l y  degrade o r  endanger the mari ne envi ronment ; 
wou l d  not i mp act esthet i c ,  recreationa l , and econom i c  val ues i n  the a rea ; and wou l d  not present 
a s i gn i f i cant threat to other uses of  the ocean ( DePass  et  a l . 1981) .  On ly  ash wastes a re be i ng 
eval uated ; scrubber wastes a re not under cons i derati on for ocean dump i ng .  Con Ed bel i eves that 
ocean dump i ng of  coal ash wou l d  be the o n l y  v i ab l e temporary a l ternat i ve for d i sposal  of  l arge 
quant i ti es of coal  ash unt i l a l and- based opt ion  can be i nst i tuted. Howeve r ,  to date ( 1982 ) , 
USEPA has made no determi nat ion  about the acceptab i l i ty o f  the ash  for  ocean di sposal . Therefore , 
the prospects of d i spos i ng of l arge quant i t i e s  of coal ash  generated from convers i on p l ants i nto 
the ocean remai ns to be seen . 
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3 . 6 WATER QUALITY 

The potent i a l  effects o f  a c i d  depos i ti on on surface waters as we l l  as so i l s  and s urface ecosystems 
a re di scussed i n  the DE IS  for the worst-case emi s s i o n  scenar i o  i nvo l v i ng 42 candi date convers i on 
powerp l ants . The d i scuss i on i s  expanded i n  th i s  Top i ca l  Response for  two purposes :  ( 1 )  to 
assess  the cflange of  water qual i ty i mpacts due to the reduct ion  of the number of powerp 1 ants 
consi dered for convers i on and ( 2 )  to co l l ect ive ly  respond to comments on  the D E I S  rel ated to 
water qual i ty i mpacts . 

The res u l ts presented i n  D E I S  i nd i cated that the i ncrease i n  ac i d  depos i t i on res u l ti ng f rom the 
proposed convers i on of 42 powerp l ants wou l d  be about 6% i n  the Mari t i me P rov i nces , where surface 
waters are most s e n s i ti ve to ac i d i f i cati on .  Thi s i nc rease i n  a c i d  depo s i t i o n  wou l d correspond 
to a rather m i n i ma l  decrease o f  l ess  than 0 . 03 u n i ts i n  the pH  o f  the rece i v i ng waters .  

The  transport and  depos i t i on o f  po l l utants was s i mul ated under the  Vol untary Convers i on Scenari o 
( see  Top i ca l  Response 3 . 2 ) ,  under wh ich  o n l y  27 p l ants are expected to convert.  The res u l ts 
i ndi cate that the maxi mum depo s i t i o n  i ncrement  wou l d be on  the order of  3-4% in  the New York 
C i ty urban a rea and 1-2% in  New Eng l and and  the Mari t i mes . U s i ng thi s i ncremental  dep o s i t i o n  
and  assum i ng that the prec i p i tati on pH i n  t h e  Northeast Reg i on ranges from 4 . 0 t o  4 . 2 ,  the 
i ncrementa l addi t i on of hydrogen i ons in prec i p i tati on  wou l d  res u l t i n  a c hange of no  more than 
0 . 02 pH u n i ts in prec i p i tati o n ,  and for  most of the Reg i o n  wou l d  be even l es s .  S i mu l ati ons o f  
reg i onal  transport and depo s i t i on a l s o  i nd i cate that the re l at i ve i ncrease i n  ac i d  depo s i t i o n  i s  
t h e  l argest f o r  the urban New York area.  I n  th i s  area , surface waters i n  ri vers , l akes ,  and 
estuari es ( part i c u l arl y near the Hudson R i ver)  genera l l y  have pH  val ues rang i ng from 5 to 8 
( U . S .  Geo l og i ca l  Survey 1979 ) , wh ich  are greater than the ass umed base case prec i p i tat i o n  o f  pH 
4 . 0 .  There fo re , s urface waters i n  the New York urban area wou l d  have bufferi ng capac i ty to 
offset the e ffect of base case p rec i p i tati on and wou l d  not be s i gn i f i cantly  affected by the 
i ncremental ac i d  depo s i t i o n  due to the proposed act i o n .  
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3 . 7  I NCREMENTAL PO LLUTION CHANGES AND EXPECTED HEALTH E FFECTS 

Several of  the comments on  the D E I S  are rel ated to ex i st i ng ai r qual i ty for several of  the 
cri ter i a  and non-cri teria  po l l utants ; i nterpretati on of  the data base re l at i ng po l l utant exposures 
to hea l th effects ; and , the predi cted i mpact o f  the i ncremental changes in ai r qual i ty for coal 
convers i on upon pub l i c  hea l th .  These top i c s  were addres sed in Secti ons  4 . 6 and 5 . 6 of  the D E I S  
a n d  i n  the techn i ca l  s upport document f o r  the D E l S  by Wa l sh et al . ( 1981 ) .  S i nce the comments 
on  the D E I S  were broad and far- reac h i ng i t  was fel t that a reana l ys i s  of  the publ i c  heal th 
effects of  coal combusti on sec t i o n  was neces sary .  Th i s  reanalys i s  is i nc l uded i n  th i s  Top i ca l  
Response a n d  Appendi ces B and C .  

3 . 7 . 1  I ntroduc t i o n  

The summary of heal th effects o f  ai r po l ruti on  presented i n  Appendi x  B i ndi cates that f o r  many 
of the i rri tant-type po l l utants , peak acute exposures are more i mportant than l ower- l evel  chro n i c  
exposures  i n  produci ng adverse heal th effects i n  a n i mal s and huma n s .  H i gh short- term exposures 
are mo re c l ose ly  assJc i ated wi th acute hea l th effects , a l though the data for s u l fur oxi des and 
N02 i ndi cate that they may al so  p l ay a ro l e  i n  the devel opment of  progre s s i v e  c h ro n i c  d i sease . 
For thi s reason , much of th i s  Top i cal  Response i s  di rected towards i denti fyi ng the i mpacts o f  
coal  convers i on on  peak po l l uti on  l evel s and the associ ated acute hea l t h  i mpac t s .  Because of  
the  l ac k  of  spec i f i c i ty i n herent i n  hea l th effects ana l ys i s ,  the h i ghest projected po l l ut i o n  
concentrati ons are used t o  prov i de a n  uppe r bound on  the hea l th i mpacts that may b e  expected. 

A l though em i s s i o n s  and atmosphe r i c  concentra t i o n s  of  many of  the cri teri a and non-cri te r i a  pol 
l utants have genera l l y  i mproved across the U . S . , l a rge dai ly  and annual  vari a t i o n s  occur at 
i ndi v i dual  mon i tori ng l ocat i o n s .  The var i at i ons  in  ground- l evel co ncentrat i ons  of po l l ut i o n  
emi tted by coal - f i red powerpl ants res u l ts from temporal a n d  spatia l  vari ati o ns i n  atmospheri c 
cond i t i o n s .  Meteoro l og i cal  phenomena affect po l l ut i o n  di spersi o n .  I n  addi t i o n , ground- l evel 
concentrati ons  are affected by wet and dry depo s i t i o n  and po l l utant transformations  fue l ed by 
sun l i ght , h i gh temperatures , and h i gh re l at i ve humi d i ty .  

T h e  U . S .  Envi ronmenta l P rotec t i o n  Agency ( USEPA 1972) measured m i x i ng he i g hts and w i nd speeds 
throughout the U. S. as  i n d i cators of  the potent i a l  for a i r  po l l ut i o n  epi sodes i n  d i fferent 
geograph i c  l ocat i o n s .  The mi x i ng hei ght i s  i nd i cat ive  of  the extent of  vert i c a l  d i l ut i o n  i n  the 
l ower atmosphere:  the l ower the m i x i ng he i ght , the smal l er the vol ume of  a i r  i nto wh i c h  p o l l utants 
can di sperse , res u l t i ng in h i gher concentrati o n s .  The presence of  l ow m i x i ng hei ghts w i t h  l i ght 
wi nds ( l i m i t i ng hori zontal d i spers i on )  and l i ttl e prec i p i tati o n  prov i de opti mal condi t i ons  for 
accumu l at i o n  of  ai r po l l ut i o n  over an area . 

An epi sode i s  def i ned as a peri od of two days duri ng wh i c h  m i x i ng hei ghts are l es s  than 2000 m ,  
wi nd speeds are l ess  than 6 . 0  mis , and there i s  no s i gn i f i cant prec i p i tati o n .  USEPA i denti f i ed 
the total number of days with  ep i sodic  cond i t i ons  occurr i ng dur i ng a f i ve-year per i o d  i n  the 
Uni ted State s .  The northeastern states genera l l y  experi enced between 39 and 60 epi sodes , l asti ng 
between III and 178 days . One s i te in northern Ma i ne and another on  the coast of Mas sachusetts 
experi enced many fewer epi sodes and ep i sode-days .  Thus , there i s  poten t i a l  fo r meteoro l og i cal  
condi t i ons  conduci ve to po l l ut i o n  bui l dup in  the Northeast ,  and th i s potent i a l  general ly  i ncreases 
from northeast to southwest ; severa l reg i onal l y  h i g h  concentrati ons of  s u l fate have been recorded 
over the Northeast ( A l t s hu l l er 1980 ) . 

The pop u l at i o n  o f  the Northeast i s  composed of many subpopu l ati ons  wi th  varyi ng degrees of  
sens i t i v i ty to ai r po l l u t i o n .  H i stori cal l y ,  those  i nd i v i dlJa l s  affl i cted with  c h ro n i c  card i ovas
cul ar and respi ratory di seases , the e l derl y ,  asthmati cs , and young ch i l dren have been among the 
fi rst to experi ence i l l  effects of  h i gh ai r po l l uti on  l eve l s  i n  the amb i ent envi ronment .  C l i n i ca l  
studi es genera l l y  support th i s  experi ence .  C h i l dren  are l i kewi se more suscept i b l e to rad i at i on
i nduced cancer than are adu l t s ,  and trace metal s are more rap i d l y  absorbed from the gastroi ntest i 
n a l  tracts of  c h i l dren ( C a l abrese 1978 ) .  Strenuous phys i cal  act i v i ty i s  a stress factor poten
t i ati ng respi ratory and cardi ovascu l ar effects from atmo sphe r i c  i rr i tants , as are temperature 
extremes , rap i d  f l uctuati ons  i n  temperature , and fog . Other evi dence i ndi cates that smokers are 
at hi gher ri s k  of  sufferi ng i l l ness  and di sease from ai r po l l ut i o n  than the i r  nonsmoki ng counter-
parts ( Cal abrese 1978 ) . 

-

Nati onal e s t i mates suggest that 3- 5% o f  the U . S .  popu l at i o n  d i sp l ay persi stent c h ro n i c  respi ra
tory di sease symptoms , 7% have heart di sease serious  enough to l i m i t  thei r act i v i ty ,  and 2- 5% 
are asthmati c  ( Cal abrese 1978) . Approxi mate ly  37% of adu l t men and 31% of adu l t women are 
smokers ( U . S .  Dept .  of Hea l t h  and Human Serv i ces  1981 ) .  The characteri s t i c s  of the popu l ati o n  
of  the Northeast  sho u l d  n o t  di ffer great ly from these nati onwi de e s t i mate s .  

The p redi cted i ncrementa l changes i n  p o l l utant concentrat i o n s  a n d  t h e  probab l e  res u l tant hea l th 
effects i n  the Northeast Reg i o n  are di scussed by pol l utant i n  the fol l owi ng subsecti on s .  
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3 . 7 . 2  Su l fur D i o x i de 

The maxi mum i ncreases i n  annual and 24- hour S02 concentrat i ons  for the four subreg i ons  (Top ica l  
Response 3 . 1 )  are  summar i zed i n  Tab l e  3 . 7-1 .  A l so  shown are  peak  concentrati o n s , and  percentage 
i nc reases of background concentrations  for the predi cted maxi mum annual and 24- hour averages . 

Tab l e  3 . 7 - 1 .  Predi cted Annual a n d  24- hr Average 
I ncreases and Peak 502 Concentrati ons ( �g/m3 ) 

i n  Northeast Subreg i ons  

Annual 24- hr Peaka 

Boston 2 ( 15%) b 
62 (45%) 62 ( annua l ) 

287 ( 24- hr)  

Ph i l ade l ph i a  5 ( 10%) 30 ( 18%) 75 ( annua l ) 
230 ( 24- hr)  

New York  C i ty 5 (9%)  55  ( 28%) 74 . ( annua l )  
315 ( 24- hr)  

Ba l t i more 3 ( 14%) 45 ( 34% ) 33 ( annua l ) 
191 ( 24-hr )  

aMaxi mum predi cted concentra t i o n  after convers i on .  
bNumbers i n  parentheses a r e  percent o f  background con

centrati ons for a o nce- i n- 5-years recurrence i nterva l .  

Informat i o n  presented i n  Appendix  C . 1  revea l s  that the l owes t  l eve l s  at wh i c h  S02 a l o ne has 
c l i n i ca l l y  produced decreased pu l monary functi o n  i n  an ima l s  and normal humans are 840 �g/m3 and 
1950 �g/m3 , respect i ve l y .  One researcher reported that two asthmati c s  and o ne hea l thy teenager 
exper ienced decreased pu l monary functi on and i nc reased symptoms upon S02 exposure of 1300 �g/m3 . 
Another found effects i n  asthmati c s  at 260 �g/m3 S02 ' These l atter resu l ts may not be d i rectly  
app l i cab l e  to amb i ent condi t i ons , howeve r ,  due  to the  unusual  b reathi ng dev i ce used  for expos i ng 
the test subjects to S02 ' Epi demi o l og i ca l  stud i e s  have genera l ly  associ ated dai l y  S02 l eve l s  o f  
400 t o  500 �g/m3 w ith i ncreased morta l i ty and l eve l s  o f  250-722 �g/m3 w i t h  i ncreased symptoms 
and decreased pul monary functi ons  i n  persons w ith COPO (chro n i c  obstruct i ve p u l monary di sease ) .  
S i m i l ar l eve l s  o f  TSP a l so were present.  S02 and TSP concentrati ons in excess  of  180 �g/m3 a re 
regarded as l eve l s  above wh i c h  sens i t ive  ashtmati c s  experi ence symptoms . Chro n i c  exposures o f  
125- 300 �g/m3 S02 and T S P  has been associ ated w ith symptoms and e ffects i n  chi l dren and adu l ts .  

The h i ghest predi cted annual  l eve l  o f  S02 after convers i o n  i s  75 �g/m3 , whi c h  is we l l  bel ow the 
l owest chro n i c  S02 concentrati on  associ ated wi th adverse e ffec ts i n  ch i l dren and adu l ts .  The 
maxi mum predi cted 24- hour S02 concentrat i ons  after conve r s i o n  range from 191 to 315 �g/m3 . 
These l e ve l s  are above those associ ated wi th i ncreased symptoms i n  the most sens i t i ve asthmat ics , 
and exceed the l owes t  l evel s assoc i ated w i th i ncreased symptoms and decreased pul monary functi o n  
i n  COPO pat i ents .  Maxi mum pred i cted 24- hour S02 c oncentrat i o ns are 19% o f  the l owest l eve l s  
associ ated with  e ffects i n  c l i n i c a l  experiments w ith hea l t hy human subjects . I n  conc l us i o n ,  on  
the  days w ith peak S02  c oncentrat i ons , asthmat i c s  and  COPO pati ents a re at h i gher r i s k  o f  e�per i 
e nc i ng i ncreased di sease symptoms .  

3 . 7 . 3  Total Suspended Part i c u l ates ( TSP ) 

The predi c ted annual i ncreases o f  TSP for the four subregi ons  are l i sted i n  Tab l es 5 . 5- 5 . 8  o f  
the OEI S .  The i ncreases range from 0 t o  1 �g/m3 , o r  0 t o  2% over 1978 maxi mum average background 
concentrati ons . As d i scussed i n  Append i x  C . 2 ,  the l owest c oncentrati ons  o f  part i c u l ate matter 
associ ated with  morta l i ty a re 500-600 �g/m3 us i ng the Bri t i s h  Smoke- shade f i l te r  method [ BS ] .  
I n  assoc i at i o n  w ith 400-500 �g/m3 o f  S02 , th i s  concentrat i o n  caused i nc reased morta l i ty i n  
persons 4 5  years o f  age and o l der  hav i ng bronch i t i s ,  pneumon i a ,  o r  card i ac d i sease . Hea l th 
e ffects i n  bronc h i t i c s  and decreased pu l monary functi on i n  pati ents wi th chro n i c  obstruct i ve 
pul monary di sease ( COPO) are as soc i ated with dai ly l e ve l s  o f  350 �g/m3 tota l suspended parti cu l ate 
matter (TSP)  with  concurrent S02 l eve l s of 250-722 �g/m3 . In the U . S . , part i c u l ates i n  the 
atmosphere a re typ i ca l l y  measured as  TSP . The mon i tori ng techni que and c haracteri st ics  of  the 
measured po l l utants are d i f ferent from the B ri t i s h  method of  atmospheri c  part i c u l ate measurement , 
the BS method.  Therefore , i n  d i scuss i ng the resu l ts o f  epi demi o l og i c a l  research conductpd i n  
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the two countri es , the di sti nct i o n  between mon i tori ng methodo l og i es must be cons i dered.  The 
Nati onal  Academy of Sc i ences ( Nati onal  Research Counc i l  1978) concl uded that 180 �g/m3 appears 
to be the l evel  above wh i c h  the most sens i t i ve asthmati c  subjects begi n to expe r ience i nc reased 
symptoms f rom TSP  and S02 ' Chro n i c  expos ure to parti cu l ate matter at l eve l s between 100 and 
300 �g/m3 ( B S )  w ith S02 l eve l s of 150-275 �g/m3 , and 180 �g/m3 TSP concurrent w ith S02 concen
trati o n s  as l ow as 56 �g/m3 has been assoc i ated with a greate r preval ence o f  respi ratory symp
toms i n  postal  wor ke rs , decreased p u l mo na ry functi o n  i n  ch i l dren and adul ts , and the 1 i ke l y  
i ncreased f requency of  l ower respi ratory tract i nfections  i n  chi l dre n .  

The h i ghest predi cted annual  T S P  concentrat i o n  fol l owi ng convers i on i s  7 6  �g/m3 i n  northern New 
J ersey , wh i c h  i s  wel l be l ow that associ ated w ith any chron i c  hea l th  effects detected by wi de ly  
accepted epi demi o l og i cal researc h .  Informati o n  o n  p e a k  dai l y  a n d  p e a k  hourly TSP concentrati ons  
resul t i ng from convers i o n  are not avai l ab l e .  Leve l s  i n  excess  of  180-300 �g/m3 may i nc rease 
symptoms experi enced by asthmati c s  and persons w ith chro n i c  obstructi ve pul monary di sease ( COPD ) .  

3 . 7 . 4  Respi rab l e  Parti c l es 

Resp i rab l e  parti c l es emi tted by foss i l - fuel  combustion  may be crystal l i ne o r  amorphous forms , 
f i bers , spheres , o r  aggregate meshes . Toxi c  metal s ,  transformati o n  p roducts , and o rgan i c  sub
stances can adsorb onto parti c l e  surfaces .  Parti cu l ates deri ved from o i l combust i o n  are known 
to be h i g h l y  porous i n  contrast to the smooth , a l um i nos i l i cate spheres common to coal  combust i o n .  
Short- range ( l es s  than 8 km) parti c l e  transport i n  the atmosphere and parti c l e  s i ze d i str i buti on 
are thought to be s i m i l ar for  both o i l - and coal - f i red powerp l ants . Howeve r ,  the total quanti ty 
of parti c l es rel eased from uncontro l l ed o i l - f i red fac i l  i t i e s  i s  typ i cal l y  50 t i me s  l es s  than 
that f rom a s im i l ar uncontro l l ed p l ant burni ng coal (Wa l sh et al . 1981 ) .  

From 5 to 7 0% ( by mas s )  of  uncontro l l ed coal - f i red  powerp l ant part i c u l ate emi s s i ons have d i ameters 
l ess  than 2 . 5 �m, c ompared wi th from 70  to 95% for  o i l - f i red powerp l ant emi s s i ons  ( USEPA 1980 a ,  
1980 b ;  Suprenant et  a l . 1979 ; Tabac k e t  a l . 1979) .  E l ectro stat i c  p rec i p i tators ( ESPs ) are 
genera�ly used to control  part i c u l ate emi s s i ons from coal - f i red powerp l ant s .  Control eff i c i e ncy 
for l arge parti c l es approac hes 99 . 5% by mass , wh i l e  that for  parti c l es i n  the resp i rabl e range 
decreases to appro x i mate l y  70% (Wa l sh et a l . 1981 ) .  ESPs  can reduce total parti cul ate emi s s i ons  
from a coal - f i red powerp l ant to approxi mate l y  the l eve l s emi tted by  an uncontro l l ed o i l p l ant . 
For  i l l  ustrat i ve purposes , assum i  ng that an uncontro 1 1  ed o i l  p l ant emits  100 tons  o f  total 
part i cul ates per year , the range of  emis s i ons  of resp i rab l e  part i c l es can be cal cu l ated by : 

70% 

fracti on of  respi rab l e  
parti c l es i n  uncon
tro l l ed o i l emi s s i ons  

95% 

x 

x 

100 tons/yr 

total emi s s i ons  from 
theoreti cal o i l p l ant  

100  tons/yr  

70  tons/yr  

amount of  resp i rab l e  
parti c l es emi tted by 
uncontro l l ed o i l  p l ant 

95 tons/yr .  

( 3 . 7- 1 )  

( 3 . 7 - 2 )  

Assum i ng that uncontro l l ed part i c u l ate emi s s i o n s  i n  a coal p l ant are 50 t i mes those produced by 
an o i l  p l ant , the total uncontro l l ed emi s s i ons  wou l d  be : 

50 x 100 tons/yr  = 5000 ton/y r .  

The range o f  uncontro l l ed emi s s i ons  i n  t h e  resp i rab l e  range wou l d  be :  

5% 

frac t i o n  o f  resp i rabl e 
parti c l es i n  uncon
tro l l ed coal emi s s i ons  

70% 

x 

x 

5000 tons/yr  

total uncontro l l ed 
emi s s i ons  from hypo
theti ca l  coal  p l ant 

5000 tons/yr 

= 250  tons/yr 

amount of resp i rab l e  
part i c l es  emi tted by 
uncontro l l ed coal  p l ant 

3500 tons/yr .  

( 3 . 7 - 3 )  

( 3 . 7 -4 )  

Assum i ng that  ESPs  capture 70% of  f i ne  part i c l e emi s s i ons , the  range o f  resp i rab l e  part i c l es 
emi s s i ons  woul d be : 

30% x 250  tons/yr  75  ton s/yr ( 3 . 7- 5 )  

fracti on o f  resp i rab l e  range of  uncontro l l ed amount  o f  resp i rab l e  
parti c l es escapi ng ESP respi rab l e  part i c l e  part i c l es emi tted by 

emi s s i ons  i n  coal  p l ant contro l l ed coal  p l ant 

30% x 3500 ton s/yr = 1050 tons/yr .  ( 3 . 7 -6 )  
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Compari ng  the range of  resu l ts for a contro l l ed coal  p l ant ( Equati ons  3 . 7- 5  and - 6 )  to those for  
an  uncontro l l ed o i l  p l ant ( Equat i o n s  3 . 7-1  and -2)  revea l s that the rati o  o f  respi rab l e parti c l es 
from coal  and p i l  i s  from 0 . 79 ( 75/95 )  to 15 ( 1050/70 ) .  Swi tc hi ng  to coal  cou l d . therefore 
s l i ghtl y decrease the total resp i rab l e  parti c l e  emi s s i ons  from convert i ng p l ants or cou l d i ncrease 
them 15-fo l d . In add i t i o n  there wou l d  be a i nc rease o f  up to 2% in TSP concentrati o n s  composed 
o f  4-49% resp i rab l e  part i c l es ( see Sec . 3 . 7 . 3 ) . 

Combust i o n  o f  o i l  and coal  by uti l i t i e s  accounted for  about 30% of the total parti c u l ate emi s s i ons  
i n  the  U n i ted States i n  1975  (Wa l sh et a l . 1981) .  Assum i ng that northeastern uti l i ti es con
tr ibute s i m i l ar percentages to  total  emi s s i ons , the worst- case emi s s i ons  from the convers i on 
program wou l d  resu l t  i n  i mpacts rangi ng from a neg l i g i b l e dec rease i n  resp i rab l e  parti c l e  con
ce ntrat i o n s  to a sma l l but s i gn i f i cant i nc rease . These effects wou l d  occur pr imari l y  i n  l ocal  
areas  near  s i ng l e  o r  mu l ti p l e  powe rp l a nts . Due to the  re l at ive ly  l ong hal f- l i ves o f  resp i rab l e  
parti c l es i n  the atmosphere , howeve r ,  the i ncreased sma l l -part i c l e emi s s i ons  from conve r s i o n  may 
a l ter the respi rab l e  fracti on of TS P on a reg i onal  sca l e .  

A l i mi ted data base gathered by USEPA o n  i t s  newly  estab l i shed di chotomous  part i c u l ate samp l i ng 
network i ndi cates that the mean f i ne fracti on  concentrati o n  w� s 19 . 5  �g/m3 ( range 13 . 3- 25 . 9  �g/m3 ) .  
Based upon a f i ne-to-coarse parti c l e  rati o o f  1 . 55  and an i nhal ab l e  « 15 �m di ameter )  to TSP 
percentage o f  40- 100%( descri bed in Append i x  B ,  Sec t i o n s  B . 2 and B . 8 ) , the 1978 annua l  mean of 
med i an respi rab l e  parti c l e  concentrat i ons  in the Northeast wou l d be expected to range f rom 
13 . 19 to 32 . 98 �g/m3 , wi th maxi mum annual  val ues of 33 to 83 �g/m3 . Maxi mum 24- hour va l ues 
cou l d  be several ti mes h i gher .  

As d i scussed i n  Appe n d i x  C . 8 ,  resp i rab l e  parti c l es are suspected o f  at l east contr i buti ng to the 
hea l th effects associ ated wi th ai r po l l ut i o n .  Howev e r ,  the ex i sti ng data base is  i nadequate to 
assess  the i mpact of  i nc reased resp i rab l e  parti c l e  l evel s i n  the Northeast .  Bri t i s h  data u s i ng 
the B r i ti sh Smoke- shade ( BS )  method o f  part i c l e  measurement , wh i c h  preferenti a l l y  measures 
parti c l es i n  a smal l er s i ze range than the H i -vo l  TSP samp l ers used i n  the U . S . , may be more 
appropri ate for  hea l th ana lys i s .  I n  ep i demi o l og i cal  stud i e s , 500-600 �g/m3 (BS )  was found to be 
the l owest da i l y l evel s of  parti cu l ate matter associ ated wi th i ncreased morta l i ty .  Lower l evel s 
o f  TSP have been associ ated w ith acute and chro n i c  di seases i n  suscepti b l e and sens i ti ve i nd i 
v i dua l s .  Assum i ng that t h e  cu rrent rat i o  of  resp i rab l e  t o  T S P  parti c l es i s  s i m i l ar t o  that of  
the past , the  hea l th effects i n  the  studi e s  i ndi cati ng i ncreased acute effects i n  b ro nc h i t i c s  
a n d  pati ents w i t h  COPD wou l d  have occurred a t  resp i rabl e parti c l e  concentrat i o n s  o f  78- 195 �g/m3 
( 26- 65% o f  TSP va l ues ) ( see Append i x  B . 8 ) .  Asthmat i c s  may b e  expected to experi ence i ncreased 
symptoms at 180 �g/m3 TSP , or 46 . 8-117 � g/m3 resp i rab l e  parti c l es .  Heal th effects have been 
noted in postal workers worki ng i n  amb i ent a i r ,  in other adu l ts and i n  ch i l dren after chro n i c  
exposure t o  parti cu l ate l eve l s o f  100 t o  300 �g/m3 ( B S )  a n d  180 �g/m3 (TSP ) .  The TSP l evel s a re 
comparab l e  to resp i rab l e  parti c l e  l eve l s o f  46 . 8-117 �g/m3 . Compari ng these val ues to those 
est imated to occur in the Northeast (ca l cu l ated f rom percentages o f  f i ne to total parti c l es and 
1978 annual  TSP data and presented above )  (Append i x  B . 2 and  B . 8 ) i nd i cates that recent maxi mum 
concentrati ons exceed the l owest l evel s associ ated wi th acute hea l th effects i n  persons  w ith 
i l l ness  o r  di sease . An i ncrease i n  resp i rabl e parti c l e  emi s s i ons may therefore b e  o f  concern . 
Much more research i s  neces sary to c l ari fy the ro l e  of f i ne parti c l es i n  human di sease . 

3 . 7 . 5  N i trogen D i ox i de 

As descri bed i n  Top i ca l  Response 3 . 1 . 5 ,  the maxi mum i ncrease i n  annual  N02 concentrati o n s  pre
di cted from coal convers i on i s  2-5 �g/m3 , approxi mate l y  2- 10% of measured bac kground l eve l s .  
The h i  ghest predi cted annual  N02 concentrat i o n  i s  92 �g/m3 (wi th the l owest b e i  n g  3 7  �g/m3 ) .  
Wh i l e  there are no data o n  the short-term i mpacts o f  coa l  convers i o n ,  a general rul e o f  thumb i s  
that for every 1 �g/m3 change i n  mode l ed annua l  concentrat i ons , a 10 �g/m3 change i n  24-hour 
concentrat i ons  is  expected ( Turner 1970 ) .  Therefore , max i mum i ncreases o f  20-40 �g/m3 can be 
expected i n  24- hour N02 val ues as a resu l t  of  the proposed acti o n .  I ncreased N02 concentrati ons  
resul ti ng from coal  convers i on wou l d  contri bute to the  general  trend  o f  i ncreas i ng N02 l eve l s i n  
the Northeast (Appen d i x  B . 3 ) .  I f  data obtai ned 10 years ago are sti l l  o f  val ue today , I-hour 
peak concentrati o n s  as h i gh as 10 , 000 �g/m3 , but genera l l y  around 500 �g/m3 , can be expected to 
occur in  u rban areas o f  the Northeast (Appendi x  B . 3 ) .  W i th the trend toward i ncreas i ng concen
trat i ons and the added contr i buti ons  from fuel  convers i on , peak l eve l s probab l y  wi l l  be h i gher .  

The di scu s s i o n  in  Appendi x C . 6  i nd i c ates that in  general the l owest l evel  o f  N02  associ ated with  
ac ute effects in  c l i n i ca l  stud i es wi th humans i s  2800 �g/m3 . Revers i b l e  i nc reased a i rway res i s
tance occurred after 15-45 mi nutes of exposure . Co nti nuous  pro l o nged expo sure to 940 �g/m3 for  
3 to 6 months  reduced resi stance to bacte r i a l  i nfect i o n  o f  l abo ratory an ima l s .  Th i s  same effect 
has been observed in human popul at i ons  afte r exposure to between 100 and 580 �g/m3 . Decreased 
venti l atory func t i o n  i n  popu l ati o n s  has been observed at concentrati ons  greater than 150 �g/m3 . 

Maxi mum annual  N02 concentrati ons  after convers i on wou l d  be be l ow those that have resu l ted i n  
reduced res i stance to bacteri a l  i nfecti on i n  l aboratory a n i ma l s and humans .  Howeve r ,  l i mi ted 
data i nd i c ate that peak dai l y  and hou r l y  val ues may occas i onal l y  reach the l eve l s associ ated 
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wi th changes i n  pu l monary func t i o n  i n  human s ubjects i n  the l aboratory .  In add i ti on , asthmat i cs 
a re expected to experi ence these effects and perhaps i nc reased symptoms at these peak l eve l s .  

3 . 7 . 6  Ozone and P hotochem i c a l  Oxi dants 

A i r q ua l i ty i n  much of the Northeast current ly  exceeds the hea l th s tandard for 03 of 0 . 12 ppm 
( 235  �g/m3 ) (Append i x  B . 4 ) .  One hour  l eve l s  as h i gh as 0 . 253 ppm (= 500 �g/m3 ) were measured  i n  
Connecti cut i n  1978 (Conn .  Dept.  o f  E nv i ro n .  P rot .  1980 ) .  The i ncreased (2-5  �g/m3 ) annual  N02 
concentrati ons from convers i on are expected to react with  excess hydrocarbons i n  the atmosphere 
to produce ozone and other photochem i c a l  o x i d ants . Ozone makes up the greatest port i on o f  
photochem i c a l  ox i dant po l l uti o n .  I t  i s  comparati ve l y  eas i l y measure d ,  i s  o ne of  the most tox i c  
c omponents , and i s  the accepted i nd i catQr o f  photoc hem i c a l  ox i dant po l l ut i o n .  Tempo ra l , spati a l , 
and meteoro l og i c a l  cond i ti ons and the avai l ab i l i ty o f  excess hyd rocarbons wou l d  dete rm i ne the 
amount of 03 produced from these added emi ss i ons . A l l that can be concl uded wi th e x i s t i ng 
i nformat i o n  i s  that 03 concentrati o ns can be expected to i ncrease s l i ght ly  i n  the No rtheast as a 
res u l t  o f  convers i on .  The pr i mary i ncreases o f  concern wou l d  occur between May a n d  September .  
Reduced emi s s i ons  from motor veh i c l es and stat i onary sources ( respons i b l e  for a dec l i ne i n  
l eve l s  i n  recent years ) may reduce the i mpact o f  i nc reased N02 emi s s i ons  from the converted coal  
p l ants , however.  

As d i scussed  i n  Append i x  C . 7 ,  ozone has p roduced al terati ons  in  p u l mo na ry funct i o n  afte r  short
term c l i ni ca l  exposure to 730 �g/m3 i n  hea l thy ,  asthmat i c ,  and sens i t i ve s ubject s .  Concentra
ti ons  as l ow as 200 �g/m3 have reporte d l y  p roduced these effects i n  subjects undergoi ng strenuous 
exerc i se i n  the l aboratory .  Duri ng these experi ments subjects have repo rted symptoms such as 
throat t i ck l e ,  s usternal t i ghtnes s ,  and pai n upon deep breathi ng and cough. B i ochemi cal  a l tera
ti ons  i n  b l oo d  have been observed i n  humans and an ima l s  exposed to 730 �g/m3 03 . Ep i demi o l o g i cal  
stud i e s  s how decreased effects i n  phys i ca l  performance at ox i dant concentrati ons between 200-
290 � g/m3 and i ncreased symptoms above 490-570 �g/m3 o x i dant.  Photochem i c a l  po l l utants assoc i ated 
with ozone i n  concentrati ons of 200-800 � g/m3 have been l i nked with  eye i rri tat i o n .  

It  i s  i mpos s i b l e  t o  pred i ct the maxi mum l eve l s  of  03 that wou l d  occur  i n  the No rtheast a s  a 
res u l t  o f  fuel convers i on .  I f  there i s  any i nc rease , i t  i s  expected to be smal l .  Whi l e  present 
measureme nt techn i ques p robab ly  a re i nadequate to d i sti ngu i s h  any i nc remental hea l th effects 
res u l t i ng from the i nc rease i n  03 l evel s ,  add i t i onal  concentrati ons res u l ti ng from convers i on 
may comb i ne wi th ex i st i ng smog l eve l s  and contri bute to s l i ght i nc reases i n  eye i rr i tati on and  
s l i ght tran s i to ry effects in  persons u ndergoi ng strenuous  exerc i se such as j oggi ng .  

3 . 7 . 7 Hydrocarbons and Organi c Matter 

Data o n  o rgan i c  emi s s i ons  from coa l - and o i l - f i red  powerp l ants a re l i mi te d .  P o l ynuc l ear o rgan i c  
matter ( POM) i s  fo rmed duri ng coal  and o i l combust i o n .  I nvesti gators have found that POM emi s
s i ons from coa l - f i red  powerp l ants vary accord i ng to type , s i ze ,  and age o f  the bo i l er .  I n  a 
1972 study (Wa l s h  et a l . 1981 ) ,  coa l - f i red  powe rp l ants were as soc i ated wi th an esti mated 1 ton 
o f  benzo( a ) pyrene ( B ( a ) P ,  used as an i nd i cator of  POM concentrat i o n s )  emi s s i o ns nati onwi d e ,  
compared to a nat i o na l  tota l i nvento ry o f  1320 tons per year.  Th i s  i mp l i es that coal  powerp l ants 
are not an important source of atmo sphe r i c  B ( a ) P  nor p robab l y  POM . The concentrati o n  of B ( a ) P  
emi s s i ons  can vary by 1000 i n  coal  combusti o n  operat i ons  f rom 20-400 �g/106 Btu i n  e ff i c i ent 
modern u ti l i ty p l ants to 1 . 7- 3 . 3 g/106 Btu for  hand -stoked  res i denti a l  bo i l ers . O l der  u ti l i ty 
p l ants with  short stacks l ocated i n  ul'ban areas have been the subj ect o f  some concern as sources 
o f  l arge amounts o f  B ( a ) P  emi s s i ons  (Wa l s h  et  a l . 1981) . I nformati o n  o n  the contri but i o n  of 
B ( a ) P  and other o rgani c  compounds to atmosphe r i c  l eve l s  from o i l - f i red  powe rp l ants i n  the Northeast , 
o r  re l at i ve to coal , i s  not ava i l ab l e  (Wa l sh et a l . 1981) . 

Orga n i c  c ompo u nds genera l l y  are associ ated wi th resp i rab l e  parti c l es ,  a l though l ower
mo l ecul ar-wei ght spec i es may be more preva l ent i n  the vapor phase ( see  Appendi ces B . 8  and B . 9 ) .  
Concentrati ons  genera l l y  a re h i gher i n  urban a reas , and are h i gher i n  wi nter than i n  s umme r .  
Concentrati ons  o f  tota l o rgan i c  compounds i n  New Y o r k  C i ty were measured as 22 �g/m3 ( 23% of  TSP 
va l ue s )  i n  the wi nter and 13 . 3  �g/m3 ( 15% o f  TSP va l ues ) duri ng August .  The o rgan i c  frac t i o n  
conta i ns a vari ety o f  c ompo u nds known t o  b e  tox i c  a n d  carc i nogen i c  to a n i ma l s and  humans i nc l ud-
i ng B ( a ) P .  B ( a ) P  has genera l l y  been detected a t  l eve l s  a sma l l fracti on of  tota l o rgani c  concentrat i o n s .  
Nati onal  trends i n  B ( a ) P  concentrati ons decreased o v e r  90% between 1958 a n d  1973 to an  annual  
average o f  0 . 5  ng/m3 . Thi s reduc t i o n  is  parti a l l y  attri butab l e  to reduced re l i ance on  coal  for 
res i de nt i a l  heat i ng purposes and reduced i nc i nerat i o n  of  muni c i pa l  wastes . 

As i nd i c ated i n  Appendi x  C . l0 ,  the range of B ( a ) P  c oncentrati ons assoc i ated wi th i ncreased 
cancer r i s ks i n  worki ng popu l at i ons is  1 . 2-200 �g/m3 . No c l ear assoc i at i on has  been estab l i shed 
between B ( a ) P  amb i ent concentrati ons and i ncreases i n  c ommuni ty cancer rates , yet no data are 
avai l ab l e  to conc l u s i v e l y  refute such a re l at i onsh i p .  Urban concentrati ons i n  the Northeast 
average nearly 0 . 5  ng/m3 , o r  2400 t i me s  l ess  than the l owest l eve l s  associ ated wi th cancer i n  
worke rs . Desp i te a l ac k  o f  i nformati on  o n  the effects o f  coal  convers i on o n  o rgani c and POM 
emi s s i ons and amb i ent concentrat i ons i n  the Northeast , c urrent l eve l s  of these substances i n  the 
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atmosphe re a re l ow ,  and coa l - f i re d  powerp l ants are a re l at i v e l y  i ns i gn i f i cant s o u rce . Thus , the 
convers i on p ro g ram is  not expected to i nc reas e the popu l at i o n  r i s ks o f  cancer f rom th i s po l l utant. 

3 . 7 . 8  Trace E l ements 

Several  trace e l ements o f  p ub l i c  hea l th s i gn i f i cance have been i dent i f i ed in coa l - f i red power
p l ant p l umes at concentrat i ons  great enough to be o f  concern ( Append i x  C . 11 ) .  Amb i e nt concen
trat i ons o f  these  e l ements , atmosphe r i c  trends , expected concentrat i o ns f rom a typi ca l  1000-MW 
coal - f i red powerp l ant , and recommended safe atmosphe r i c  l eve l s a re 1 i sted i n  Tab l e  3 . 7 - 2 .  
Vanad i um i s  i nc l uded because i t  i s  assoc i ated w ith  o i l - f i red powerp l ant emi s s i o n s .  As can  be  
seen , even  u s i ng the conservati ve e s t i mates for  max i mum amb i ent concentrat i on s  f rom coal  emi s s i ons 
p resented in  Wal s h et  a l . ( 1981) , " u n safe" l eve l s  are not approached .  F u rthermo re , o i l  p l ants 
em i t  sma l l quant i t i es of many o f  these e l ements , so that i nc remental i nc reases  from convers i o n  
t o  coa l  probab l y  wou l d not be  as  h i g h  as  those  p re s ented i n  Wal s h  e t  a l . ( 1981) . The amb i ent 
concentrat i o ns of other  meta l s such  as  Ni and V wou l d  actua l l y  be expected to  decrease  as  a 
res u l t  o f  convers i o n  f rom o i l to coal . 

Due to the l ow bac kground l eve l s  o f  atmospher i c e l eme nts , the i r genera l l y  decreas i ng trend s ,  and 
the e l i m i  nat i on  o f  oi  1 as a fue 1 s o u rc e ,  the fue 1 convers i o n  p rogram is not expected to cause 
trace-meta l -assoc i ated pub l i c  hea l th effects . 

3 . 7 . 9  Su l fate and  S u l f u r i c  Ac i d  

I n  the l ong  range- transport ana l ys i s  (Topi cal  Response  3 . 2 ) , i t  i s  predi cted that under the 
Vo l untary Convers i o n  Scena r i o  the max i mum i nc rease  of month ly  atmospher i c  s u l fate concentrat i ons 
wou l d  be  0 . 21 j.Jg/m3 in  the summe r and 0 . 03  j.Jg/m3 in  the wi nter .  The max i mum i nc reases  a re 
expected to occur  over  New York  C i ty and  are approxi mate l y  1 . 7% over  bac kground for  the s ummer 
and 1 . 3% over  background for  the wi nter.  

As stated in  Appen d i x  B . 6 ,  annual  s u l fate l eve l s in  u rban areas in  the Northeast currently are 
10 j.Jg/m3 , whi l e  nonurban areas have annua l  averages a round 8 j.Jg/m3 . Approx i mate l y  12% o f  the 
t i me s u l fate c once ntrati o ns in nonurban areas are above 15 j.Jg/m3 • Twenty- four-hour  s u l fate 
concent rati o n s  a s  h i gh as  40- 50  j.Jg/m3 have recent l y  been  recorded ( Append i x  B . 6 ) .  Annual s u l fate 
trends i n  urban areas have genera l l y  been dec l i n i ng ,  whi l e  l ev e l s i n  nonurban areas are i nc reas i ng .  
Summe r  concentra t i o n s  h a v e  rema i ned stab l e  i n  urban areas a n d  i nc reased i n  rural  areas . S i m i l ar l y ,  
t h e  frequency and seve r i ty o f  peak concentra t i o n s  seems t o  be  i nc reas i ng .  Most o f  t h e  u rban 
s u l fate in  the Northeast is  ammon i um s u l fate and  ammon i um b i s u l fate .  Howe ve r ,  d ur i ng h i gh 
photochem i c a l  acti v i ty ,  H2S04  may make up a s i gn i f i cant port i o n  o f  total s u l fate . Rural  s u l fates  
are general l y  more ac i d i c , w i th re l at i v e l y  h i gher  rat i os o f  H2S04  to total  S04 ' 

S u l fur ic  ac i d  i s  the most tox i c  s u l fate spec i e s  w i th ammon i um s u l fate and  ammon i um b i s u l fate 
possess i ng approxi mate l y  10% and 3% of i ts i rr i tant potency in a n i ma l s ( Appe n d i c e s  C . 3 and C . 4 ) .  
Genera l l y ,  the  l owest l ev e l  o f  H2S04  to produce changes i n  p u l monary funct i o n  i n  c l i n i ca l  stud i e s  
w i t h  heal thy human s ubjects i s  1000 j.Jg/m3 . I ncreased mucoc i l i ary c l earance has b e e n  detected i n  
nonsmokers a t  between  1 0 0  a n d  1000 j.Jg/m3 H2 S0 4 , Ac ute concentrati ons as  l ow a s  1 9 0  j.Jg/m3 have 
s l owed part i c l e  c l earance in the b ro nchi  o f  donkey s .  Subchro n i c  exposure to mon keys of 380-
4790 j.Jg/m3 H2S04 produced morpho l o g i ca l  c hanges i n  b ronc h i o l ar e p i the l i a .  Repeated I-hour 
exposures  i n  donkeys to 100 j.Jg/m3 H2S04  have a l tered b ro nch  i a 1 c l earance rate s .  These s ame 
l ev e l s have been  hypothes i z ed to poss i b l y  p roduce pers i stent c hanges i n  mucoc i l i ary c l earance i n  
heal thy humans and aggravate ex i s t i ng COPO cond i t i on s .  

S u l fates produce t h e  same type o f  respi ratory e ffect i n  a n i ma l s a n d  human s  as  H2 S04 does , but 
h i gher doses  are general l y  requi red ( Append i x  C . 4 ) .  A s  wi th s u l fur i c  ac i d ,  the re l at i v e  i rr i tancy 
of s u l fates  i s  h i gh ly  dependent upon part i c l e  s i z e ,  the o p t i ma l  of wh i c h  i s  approxi mate l y  2 j.Jm 
in d i ameter .  Genera l  conc l us i ons  f rom human experi ments i nd i cate that s u l fate concentrat i ons 
l es s ' than 1000 j.Jg/m3 produce o n l y  s l  i ght and trans i e nt effects o n  p u l monary funct i o n .  Based 
upon res u l ts w i th H2S04 , howev e r ,  morpho l og i cal  c hange s , i nc reased s u scept i b i l i ty to i nfect i o n ,  
a n d  c hanges i n  res p i ratory tract c l earance rates are expected after acute a n d  c h ro n i c  exp o s u re s  
t o  l ev e l s between 100 a n d  1000 j.Jg/m3 . 

Even  assum i ng worst-case cond i t i o n s  ( that a l l s u l fate i n  the Northeast exi sts as s u l fur i c ac i d  
and that a l l occurs  i n  the opt i ma l  s i ze range for  p roduc i ng hea l th e ffec ts ) ,  the concentrat i ons 
expected to occur  ( backgro u nd + i nc rementa l i nc rease f rom c onvers i on )  a re not p red i cted to cause 
any adverse hea l th effects res u l t i ng f rom acute or  c h ron i c expo s u re s .  

3 . 7 . 10 N i trates 

Fuel convers i o n  i s  predi cted to i nc rease N02 concentrat i ons  a max i mum of 2-5 j.Jg/m3 o r  up to 10% 
o f  c urrent mea s u red l ev e l s  ( see  Top i ca l  Response 3 . 7 . 5 ) .  N02  can ox i d i z e  i n  the atmosphere to 
form a var i ety of n i trate s ,  i nc l ud i ng n i tr i c  ac i d ,  ammon i um n i trate , and s od i um n i trate ( Appen
d i x  B . 7 ) .  The mec han i sm or re l at i o n s h i p for t h i s  reac t i o n  is not comp l etely  understoo d .  Therefore 



Tab l e  3 . 7 -2 .  Potent i a l l y  Harmfu l Trace E l ements Emi tted by  Coa l - and  O i l - F i red P owerp l ants , 
Expected Concentrati ons , and " Safe" leve l s  

E l ement 

As(V)  o r  
total 

ASC I I 1 )  

Be  

Cd 

Cr 

Cr (VI  i ns o l ) 

Hg 

Hg-o rgan i c  

N i  

N i /carbony l  

S e  

T l  

V 

Amb i ent 
Concentrat�ons 

( ng/m3 ) 

( resp .  fract . )  

( re s p .  fract . ) 

0 . 02 

0 . 0024 

0 . 0072 

0 . 0128 
( va r i ab l e )  

( resp .  fract . ) 

0 . 030 
( va r i ab l e )  

Trends 

Too  l ow 
to tel l 

Down 

No trend 

N o  trend 

Down 

Down 

Deri ved from Tab l e  4 . 9 o f  Wal s h  et a l . ( 1981 ) . 

P redi cted A i r  
Concentrati ons (�gbm3 ) 

from Coal  P l ant 

1 .  2 X 10-4 

2 . 9 X 10-4 

1. 2 x ' 10-4 

7 . 2  x 10-� 

1. 2 X 10-3 

4 . 8  x 10-4 

2 . 4  X 10- 5 

3 . 0  X 10-6 

2 . 4  X 10-4 

U l t i mate Atmospheri c 
Concentrati ons ( �g/m3 ) 

( C o l . 1 + Co l . 3 )  

1 . 2  X 10-4 p l us 

3 . 1 X 10-4 

1. 2 X 10-4 

1. 44 X 10-5 

1 . 2  X 10- 3 p l us 

4 . 9 X 10-4 

2 . 4  X 10- 5 p l us 

3 . 0 x 10-6 p l us 

2 . 7 x 10-4 

aAri thmeti c  mean for u rban areas averaged over  1970-74 period  from Tab l e  B . 2 .  
bVal ues taken from Vaughan e t  a l . ( 1975)  a s  c i ted i n  Wa l sh e t  a l . ( 1981 ) .  

Acceptab l e  A i r  
Concentrat�on  

( �g/m3 ) 

0 . 1  

1 X 10- 5 

5 x 10-3 

0 . 05 

0 . 05 

1 x 10-6 

0 . 1 

0 . 01 

0 . 01 

1 x 10-6 

0 . 1 

0 . 01 

0 . 05 

E s t i mated 
Permi s s i b l e  

Concentrat�on  
( �g/m3 ) 

0 . 005 

0 . 005 

1 . 0 

0 . 12 

0 . 12 

0 . 12 

0 . 024 

0 . 024 

0 . 24 

0 . 8  

0 . 5 

0 . 24 

1 . 2 

cVa l ue s  based on Morrow et. a l . ( 1977 ) a s  c i ted i n  Wal s h  et a l . ( 1981 ) .  Where human i ntake data were used , amb i ent a i r  concen
trati ons were ca l cu l ated a s s umi ng 10 m3 a i r/day breathed with  100% part i cu l ate depo s i t i on .  Va l ue s  s h own represent consi dera
ti ons of urban and ambi ent a i r  data . Where these data varied  wi de l y  o r  were l i mi ted and the meta l has  a re l at i ve l y  short 
b i o l og ica l  retent i o n ,  add i ti onal  wei ght was g i ven to the 1/1000 occupat i onal  TlV . 

dFrom USEPA ( 1977 ) .  

w 
I 

U1 

a 
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the i mpacts o f  i nc reased n i trogen oxi de emi s s i ons  from coal  convers i on upon n i t rate concentrations  
in  the Northeast are  unknown . Recent measurements o f  average annua l  background n i t rate l ev e l s 
i n  the Northeast revea l ed a maxi mum annual  · concent rati on o f  4 � g/m3 near P h i l ade l ph i a  ( Append ix  B . 7 ) .  
Concentrat i ons  decrease to 1 �g/m3 to the north.  H i gher l ev e l s are expected near areas c ha rac
teri zed  by h i gh n i trogen ox i de s  emi s s i ons  and/or ambi ent concentrat ions .  U s i ng �ackground N02 
data for Ph i l ade l ph i a  ( see  Top i ca l  Response 3 . 1) of approxi mate l y  75  �g/m3 , we f i nd a n i trate
to-N02 rati o  of 4 �g/m3 to 75  �g/m3 , o r  0 . 05 .  Wi th a max i mum i nc rease i n  annual  N02 conc e n
trat i ons o f  5 �g/m3 f rom conver s i on the maxi mum i ncrease i n  annual  n i t rate concentrati ons mi ght 
be  expected to be  approxi mate l y  0 . 27 �g/m3 . The res u l tant max i mum annual  n i trate concentrat ion  
wou l d  be  4 . 27 �g/m3 . Th i s  l ev e l  i s  more than  1000 t i me s  l es s  than  the  l eve l foun d  not  to  produce 
any e ffect i n  hea l thy and asthma t i c  vo l u nteers i n  l aboratory stud i e s  ( Append i x  C . 5 ) .  Thus , no 
adverse heal th  e ffects from n i trate concentrations  a fter  coal  convers i o n  are expected to occur .  

3 . 7 . 11 Combi ne d  Exposures  

Many resi dents o f  the  Northeast are  s i mu l taneous l y  exposed to re l ati v e l y  h i gh l ev e l s  o f  atmo
sphe r i c  S02 , T S P ,  N02 , 03 , CO , S04 ' N03 , H 2S04 , and orga n i c  s ubstanc e s .  The  fue l  convers i o n  
program may i nc rease atmospheri  c concentrat i o n s  o f  S02 , r e s p i  r a b  1 e part i c l  e s , N02 , S04 , and 
H 2 S04 ( Top i ca l  Responses 3 . 7 . 2 , 3 . 7 . 4 ,  3 . 7 . 5 ,  and 3 . 7 . 9 ) .  C l i n i ca l  and  e p i d em i o l og i ca l  research 
has i dent i f i ed a c l ose  asso c i at i o n  betwe e n  S02 and TSP and  adverse hea l th e f fects ( Appendi ces  C . 1 
and C . 2 ) .  The s imu l taneous occurrence o f  these pol l u tants i n  concentrations  o f  approximate l y  
200-400 �g/m3 may produce i nc reased symptoms and pu l monary funct i o n  decrements i n  persons wi th 
COPD . Chroni c l ev e  1 s of these po 1 1  utants above 100 �g/m3 have been  associ ated wi  th adverse 
respi ratory changes and i nc reased suscept i b i l i ty to v i ra l  i nfec t i ons i n  both c h i l dren  and  adu l ts .  
The ro l e  o f  respi rab l e  parti c l es i n  p rodu c i ng these  hea l th e ffects i s  not c l ear  ( Appen d i x  C . 8 ) .  
I t  i s  genera l l y  accepted that parti c l es i n  th i s  s i ze range are capab l e  o f  deeper penetrat i on 
i nto the respi ratory tract and  c l i n i ca l  research has found them to be cons i derab l y  more tox i c  
than l arger part i c l e s .  For thi s reason , the pote n t i a l  i mpact o f  i ncreas i ng the respi rab l e  to 
total part i c l e  rat i o  from fue l convers i o n  to absol ute respi rab l e  part i c l e  concentrations  near 
those ca l cu l ated to have been  asso c i a te d  wi th the adverse heal th e f fects  noted above is of 
concern and  requ i re s  further i nv e s t i gat i o n .  Accord i ng t o  Appe nd i x  C . 11 ,  s i m u l taneous or sequen
t i a l  exposures to H2 S04 and 03 ' and  03 and  N02 have reduced the res i stance to bacte r i a l  i nfec
ti ons in l aboratory animal s at  l ev e l s be l ow those whi ch cou l d be  attr i b utab l e  to the i nd i v i dua l  
po l l utants themse l ve s .  No i nteract i v e  e ffects have  been  detected upon  p u l monary funct ion  i n  
humans exposed to re l at i ve l y  h i gh l ev e l s o f  S02 , N02 and 03 ' S i m i l ar negati ve resu l ts were 
obta i ned  from human expo su re s  to l ower l ev e l s o f  03 , N02 and Co . Mu l t i p l e po l l utant  exposure i n  
an ima l s ( S0 2 , H2 S04 , CO , HC , N02 and 03 ) d i d  not reveal  potenti ation  upon p u l monary funct i o n  i n  
a n i ma l s for any comb i nati on  o f  pol l utants stud i ed .  

Therefore , i n  addi ti on t o  t h e  e f fects associ ated wi th h i gh l ev e l s of T S P  ( and/or respi rab l e  
part i c l es )  and  S02 , the o n l y  other i nteract i v e  e f fect  from pol l utant expos ure at l ev e l s pred i cted 
to occur in the Northeast after fuel convers i o n  mi ght be  a s l i ght ly  i nc reased s uscept i b i l i ty to 
bacte r i a l  i nfections  among those s i mul taneous l y  exposed to the h i ghest concentrat i o n s  o f  H 2S04 , 
03 and N02 .  Concentrat ions  o f  these pol l utants are expected to b e  max i m i zed  dur i ng the summer 
months , tradi ti onal l y  a peri od o f  l ow i nc i dence  for respi ratory i n fect i on s .  
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3 . 8  AVA I LAB I L ITY OF  LOW- SULFUR COAL F ROM APPALACH IA  

Several  commentors expressed concern about the  ava i l ab i l i ty o f  l ow- su l fur  (1% o r  l es s )  coa l  f rom 
the Appa l ac h i a n  coa l  f i e l ds .  The l ocati on o f  the coa l  source  for the 42 p owerp l ants i s  addressed 
i n  Append i x  0 and Sect i o n  5 o f  the D E I S .  

T h e  USDOE h a s  determi ned that 2 7  o f  t h e  4 2  convers i o n  candi dates consti tute a more l i ke l y  conver
s i o n  scenari o ( se e  Sec .  1 ) .  T h i s  reducti on  wi l l  mean a reduc t i o n  i n  t h e  amount o f  c o a l  consumed .  
Changes i n  the S I P s  now app l i cab l e  wi l l  res u l t i n  some d i ffere nce  i n  coa l  requ i rements and  
su l fur  content from that  reported i n  the  D E I S .  

T h i s  top i ca l  response i nc l udes a compar i son o f  t h e  amounts a n d  types o f  c o a l  ( by s u l fur  content)  
requ i red unde r the Coa l S I P  scena r i o  f rom the DE I S  and a new scenari o ,  V o l untary Conver s i o n  
( FE I S ; s e e  Sec . 2 ) , u n d e r  w h i c h  t h e  number o f  converted p l ants i s  reduced .  A l so  taken i nto 
cons i de ra t i o n  are changes in the S I P s .  A study of the coal resources  of the state of West  
V i rg i n i a  was  conducted to determ i ne the avai l ab i l i ty of  coa l  o f  the type and amount req u i re d .  
T h i s  study was done for  West  V i rg i n i a  o n l y  t o  i nd i cate the ready avai l ab i l i ty o f  coa l  f rom one 
state o f  severa l  ( se e  Tab l e  3 . 8 . 2 )  w h i c h  w i l l  u l t i mate l y  supp l y  coal  to  the  p l ants convert i ng .  
West V i rg i n i a  was a l so s e l ected because , o f  a l l these  state s ,  t h e  ava i l ab l e  i nforma t i on o n  coa l  
q ua l i ty ,  by  seam , was  the most  deta i l ed and best  documented . T h i s  study was  done o n l y  to 
i l l ustrate the ready ava i l ab i l i ty o f  coal o f  the p roper  qual i ty and quant i ty.  

3 . 8 . 1 E ffect o f  Changes i n  Scena r i o  on  Type and Quant i ty o f  Coal  Requ i re d  for  Convers i o n  

Tab l e  3 . 8- 1 i s  a compari son o f  data on  t h e  s u l fur  content a n d  quant i ty o f  coa l  requ i red under  
the  Coa l S I P  scena r i o  and  the Vo l untary Convers i o n  scena r i o .  The  data deve l oped for  the DE I S , 
as summa r i ze d  i n  Tab l e  J . 3 o f  that document , s h ows the expected s ources o f  coa l  to be t hose  
s hown i n  the f i rst  c o l umn o f  Tab l e  3 . 8- 2 .  

F o r  i l l ustrat i ve purposes on l y ,  t h i s  top i ca l  response i nc l udes data i n d i ca t i ng that Wes t  V i rg i n i a  
c ou l d  supp l y  a l l o f  t h e  coa l  necessary f o r  convers i o n , the other  sources  s h own i n  Tab l e  3 . 8-2 
wou l d  s u re l y  be  used to some extent. The actua l d i str i but i o n  o f  coal de l i v e red by the sources 
i n  Tab l e  3 . 8- 2  p robab l y  wou l d  be s i m i l ar to that p resented in Tab l e  3 . 8-2  for  the Coa l S I P  
scena r i o ,  expressed a s  a percentage o f  the tota l . 

3 . 8 . 2 Summary Data for  Coa l Resourc e s ,  Rese rves , and P roduct i o n  i n  the S tate o f  West  V i rgi n i a ,  
I nc l ud i ng Data o n  Low- Su l fur  « 1%) Coal  

The state o f  West V i rg i n i a  conta i ns about 100 b i l l i on tons o f  acces s i b l e  coa l  reso u rc e s .  Access
i b l e  coa l  resources are t hose  resources  whose l ocati on and general  qua l i ty are known . Reserves 
of coal  a re those  quant i t i es for  w h i c h  not only i s  the l ocati on  we l l  known but spec i f i c  i nforma
t i o n  on qua l i ty and quant i ty i s  ava i l ab l e .  A l s o ,  reserves  can be mi ned by presently avai l ab l e  
techno l ogy .  Reserves o f  b i tumi nous coa l  are cu rrent ly  est i mated a t  38 b i l l i o n  tons ( Keystone 
Coa l I ndustry Manua l 1980 , pp. 7 13-716 ) .  Coal  p roduct i o n  can be  expanded rap i d l y ;  m i ne s  i n  
West  V i rg i n i a  i nc reased the i r  p roduct i on f rom about 80 mi l l i o n  tons i n  1978 t o  more than 110 m i l 
l i on  tons i n  1979.  West V i rg i n i a  regu l ar l y  p roduces 15-20% o f  U . S . coa l  produc t i o n .  I t  has 
been est imated that 40% o f  the West  V i rg i n i a  coa l  resources ( 33% o f  i ts reserve s )  are l ow, su l fur  
( Keystone Coal  Manua l 1980 , p .  607 ) .  

P roduct i o n  i nformat i on ( U . S .  Bureau o f  M i ne s  Coal  Data Bas e )  for  the year 1978 i nd i cates that o f  
the 80 m i l l i o n  tons o f  coa l  p roduced i n  that yea r ,  47 mi l l i o n  are l ow- s u l fur .  

E i ght  count i e s  in  West V i rg i n i a  produced a l most a l l o f  the l ow- s u l fur  coa l  cons i dered in  t h i s  
Top i ca l  Response . These  count i e s  are Boone , Fayette , Kanawh a ,  Logan , McDowe l l ,  M i ngo , N i cho l a s ,  
and Ra l e i g h .  T hey a re a l l l ocated i n  the southeastern port i o n  o f  West  V i rg i n i a .  

T he 30-year requ i rement f o r  coa l f o r  a l l o f  the 2 7  stat i ons i nd i cated t o  convert unde r the 
Vo l untary Convers i on scena r i o  is about 660 mi l l i o n  tons , an  average o f  22 m i l l i o n  tons per year.  
O f  t h i s  amo unt , the rev i sed S I Ps used in the new scena r i o  wi l l  requ i re that one- th i rd ,  o r  about 
8 m i l l i o n  tons per  yea r ,  must conta i n  l ess  than 1% s u l fur .  T h i s  8 mi l l i o n  tons per  year o f  
l ow- s u l fur  coa l  requ i red f o r  convers i on by 1991 wou l d  be  l ess  than 20% o f  t h e  1979 l ow- su l fur  
produc t i o n .  The  total  amount for l i fe t i me opera t i o n  o f  the converted p l ants ( 660 m i l l i on tons ) 
wou l d  be about 3% o f  the est imated West  V i rg i n i a  reserves o f  b i tum i nous coa l  are l ow- s u l fur  
( Keystone Coal  Manual  1980 , p .  6 08 ) .  

T h i s  i nformati on  i s  p resented t o  put  i nto perspe c t i v e  the amount o f  coa l  requ i red for  convers i o n  
c ompared t o  the  amount ava i l a b l e .  I t  i s  n o t  meant to i nd i cate that West V i rg i n i a  wou l d  be the 
only state to s upp l y  coal  for  convers i o n .  Eastern Kentucky ,  Ma ry l and , Pennsy l van i a ,  a n d  V i rg i n i a  
a l l have res e rves o f  l ow- su l  f u r  coa l  that cou l d ,  and p robab l y  woul d ,  be  used t o  some extent .  
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Tab l e  3 . 8- 1 .  Su l fur Content of Coal and Quant i ty Requi red under the 
Coal SIP and Vol untary Convers i on Scenarios  

Coa l  S I P--
( DE I S )  

( 42 P l ants)  

Quant i ty o f  coal  requ i red for convers i o n  in  1991 ( 106 ton )  

Annual  coal  requ i rements 199 1 ,  by su l fur content ( 106 ton ) 

Up to 1 .  04% S 

38 

11 ( 29 )a 

1 . 05- 2 . 24% S 13 ( 34 )  
>2 . 25% S 14 ( 37 )  

MWe converted 16 , 106 

Th i rty-year coal  requ i rements ( 106 ton )  1 , 140 

aNumbers  i n  parentheses are percentages o f  tota l converted coal  consumpti o n .  

Tab l e 3 . 8- 2 .  Expected Coal Sources f o r  FUA-Re l ated 
Coal Convers ion  under Coal S I P  and Vol untary 

Conver s i o n  Scena r i o s  

Kentuc ky 

Mary l and 

Pennsy l vani a 

V i rg i n i a  

West V i rgi n i a  

Tota l 

Coal S I P-
( DE I S )  

( 42 P l ants)  

103 ton  % 

3 ,830 10 

None 

9 , 25 1  24 

5 , 219 13 

19 , 994 52 

38 , 294  

Vol untary 
Convers i on-

( F E I S )  
(27 P l ants) 

103 ton % 

2 2 , 036 100 

22 , 036 

Vol untary 
Convers i on--

( FE I S )  
( 27 P l ants)  

22  

8 ( 36 )  
11  ( 50 )  

3 ( 14 )  

9 , 624  

660  
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3 . 8 . 3 Compari son of  Uti l i ty and Total Coal  Demands i n  the Northeast 

I n fo rmati on comparab l e  to that in Comment NYDEC-87 , whi ch is based on Tab l e D . 4  of  the DEI S ,  i s  
g i ven i n  Tab l e  3 . 8-3 .  I n  Comment NYDEC-87 i t  i s  suggested that emi ss i ons from coal  used i n  
conve rted p l ants wi l l  b e  greater than the rati os  i nd i c ate , based o n  the DE IS  Coal S I P  Scenari o .  
Under the Vol untary Convers ion  Scenari o ,  howeve r ,  the amounts o f  l ow- a n d  med i um-su l fur coal  
requi red , expressed as  a percentage o f  the coal  used for convers i on ,  are greater than the percen
tages unde r . the D E I S  Coal  S I P  Scena r i o .  I t  i s  poss i b l e that emi s s i ons from stations  under the 
Vol untary Convers ion  Scenar io  wou l d more c l os e l y  approximate the rati os  g i ven in Tab l e  3 . 8-3 .  

Year 

1982 

1983 

1984 

1985 

1986 

1987 

1988 

1989 

1990 

1991 

Tab l e  3 . 8- 3 .  Uti l i ty Port ion  of  Northeast Coal Demanda 

( 106 ton)  

Total Demand 
i n  NE  Region  

Exi st i ng 
Uti l i ty Demand 

Convers i Bn 
Ut i l  i ty 

Total 
Uti l i ty 

Ut i l  i ty 
to 

Region  

Total 

112 . 6 61 .  0 61 .  0 0 . 54 

113 . 9  60 . 2  60 . 2  0 . 53 

116 . 1 63 . 8  63 . 8  0 . 55 

125 . 4 63 . 0  6 . 4  69 . 4 0 . 55 

132 . 7  61 .  8 11. 5 7 3 . 3 0 . 55 

140 . 1  64. 7 13 . 1  77 . 8  0 . 56 

148 . 2 65 . 9 15 . 6  81. 5 0 . 55 

157 . 5  69 . 6  19 . 6  89 . 2  0 . 56 

164. 9 72 . 4  2 1 .  6 94. 0  0 . 57 

173 . 7 79 . 0  22 . 0  101 .  0 0 . 58 

aBased on Tab l e D . 4 ,  p .  D-11 of D E I S .  
bConvers ion  Uti l i ty Demand f rom Top i c a l  Response 3 . 9 . 

REFERENCES 

Keystone Coal I ndustry Manua l . 1980 . McGraw-H i l l  P ub l i cations , New York .  

Rat i o  

Convers ion  
Uti l i ty to 

Region  

Total 

0 

0 

0 

0 . 05 

0 . 09 

0 . 09 

0 . 11 

0 . 12 

0 . 13 

0 . 13 



3-56 

3 . 9 EF FECT O F  VO LUNTARY CONVERSION  SCENARIO ON COAL DEMAND 

T he reduct i o n  i n  the number of e l ec tr i c  generat i ng  faci l i t i es consi dered appropr i ate candi dates 
for conver s i on to coal f rom o i l or  gas ( see Sec . 1) means a reducti on i n  coal demand when compired 
to va l ues g i ven  i n  the D E I S .  Th i s top i ca l  response i s  a d i sc us s i on of that reducti on .  

3 . 9 . 1 Coa l  Demand under  the Vo l un ta ry Conver s i o n  Scena r i o  

Stat i o n  data f o r  t h e  2 7  convers i o n  candi dates are g i ven i n  Tab l e  2 . 1 of th i s F E I S .  Tab l e  3 . 9- 1  
i s  a compari son  o f  coal  demand under the D E I S  Coal  S I P  Scenar io  and  the FE IS  Vol untary Conve rs i on 
scenar i o .  I n  some cases  the S I P  has changed , a s  wel l ,  and th i s i nformati on  was used t o  deve l op 
the data i n  Tab l e  3 . 9- 1 .  

W i t h  t h e  excep t i o n  of the n umber o f  stat i o n s  expected t o  be converted ( 27 i ns tead o f  4 2 )  a n d  the 
S I P  c hange s , the same assumpti ons  were� used i n  thi s F E I S  ana l ys i s  as were used i n  the D E I S  
analys i s .  Tab l e  3 . 9-2 conta i n s  t h e  p rojected c o a l  demand a n d  uti l i ty capac i ty o f  converted 
p l ants for 1985 through 1991 by D R I  regi o n ;  coal demand by s tation  i s  s hown i n  Tab l e  3 . 9- 3 .  

3 . 9 . 2  Compar i son o f  Vo l un tary Convers i o n  and Coal  S I P  Scenari os  

I n  Append i x  0 o f  the  DEIS  there i s  a descr i pti o n  of the  DRI  coal  mode l and the resu l ts of us i ng 
the model ( p p .  0- 12 through 0- 14 ) .  The D R I  coal mode l was not rerun to p ro v i de new demand data 
under the Vo l un tary Convers i o n  Sce n a r i o  for thi s F E I S .  New demand data were devel oped manual l y ,  
i n  the s ame manner a s  for the D EI S ,  and a re s hown i n  T ab l e  3 . 9-1  wh i ch ,  l i ke the D EI S ,  i s  a 
regi onal  ana l ys i s .  

State demand was reduced i n  every case except Rhode I s l and , whi ch  s tayed the same . The state 
that consumed the most  coal as  a res u l t of conve rs i on under both scenar i os  was New York .  T he 
l argest reduct i o n  i n  coal  use resul t i ng f rom conver s i o n  under the Vol untary Convers i o n  scenari o 
was for Pennsy l v an i a . 

Demand i n  1991 i s  reduced by about 40% under the n ew Vo l untary Conver s i o n  scenar i o  ( F i gure 3 . 9- 1 ) . 
Pr i ce stud i es conducted f rom the DE IS  i nd i c ated that the dri v i ng forces for  s tate pr i ces  for  
del i vered coal  for conver s i o n  were demand and  l oc at i o n , i n  that o rder .  S i nce the l ocat i o n s  o f  
the p l ants  that a r e  n o  l onger i nc l uded as  convers i on candidates have n o t  c hanged , demand wou l d 
sti l l  seem to b e  the mos t  important f actor and  i ts reduct i on wou l d ,  i f  anyth i ng ,  tend to force 
pri ces  downward .  Th i s wou l d  not , howeve r ,  c hange the conc l us i ons  concern i ng the economi c i mpacts 
o f  conve r s i o n  that were made i n  the D E I S .  



Tab l e  3 . 9-1 .  Coal  Demnd for the  Northeast Reg i on under the  D E I S  Coa l  S IP  and 
F E I S  Vol untary Convers i on Scena r i o s  ( 103 ton)  

1984 1985 1986 1987 

Scenari o CSa VCa CS VC CS  VC CS  VC 

Total non-uti l i ty demand 53 , 006 53 , 006 56 , 670 56 , 670 60 , 192 60 , 192 63 , 215 63 , 215 

Ex i st i ng uti l i ty demand 63 , 791 63 , 791 62 , 956  62 , 956 61 , 795 61 , 795 64 , 697 64 , 697 

Converted uti l i ty demand - 0- -0- 4 , 569 6 , 419 10 , 263 1 1 , 539 18 , 811 13 , 074 

Tota l demand 116 , 798 116 , 798 124 , 195 126 , 045 132 , 250 133 , 526 146 , 723 140 , 986 

I mports 668 668 744 744 808 808 877 877 

Net demand from U . S .  s ources 116 , 130 116 , 130 123 , 45 1  125 , 301 131 , 442 132 , 718 145 , 846 140 , 109 

Average annual growth of net 
demand (%) 2 2 6 8 6 6 11 5 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - W 
I 

U1 
1988 1989 1990 1991 "-l 

Scena r i o  CS  VC CS VC CS  VC CS VC 

Tota l non- uti l i ty demand 67 , 629 67 , 629 69 , 648 69 , 648 72 , 029 72 , 029 73 , 849 73 , 849 

E x i st i ng uti l i ty demand 6 5 , 886 6 5 , 886 69 , 605  69 , 605  72 , 378 72 , 378 79 , 037 79 , 037 

Converted uti l i ty demand 27 , 072 15 , 59 1  3 2 , 566 19 , 623 3 5 , 920 21 , 572 38 , 281 22 , 044 

Tota l demand 160 , 587 149 , 106 171 , 819 158 , 876 180 , 327 165 , 979 191 , 167 174 , 922 

Imports 953 953 1 , 035 1 , 035 1 , 124 1 , 124 1 , 122 1 , 122 

Net demand from U . S .  sources 159 , 634 148 , 153 170 , 784 157 , 841 179 , 202 164 , 855  190 , 045 173 , 800 

Average annua l growth o f  net 
demand (%) 10 6 7 7 5 4 6 5 

Overa l l  ( 1984-1991) average 
annual  growth rate of net 

demand 
CS 7 . 3 
VC 6% 

aCS - Coal  S I P  Scenari o - - D E I S  (42 P l ant s )  
VC  - Vo l untary Convers i on Scenari o - - F E I S  ( 27 P l ants ) 



Tab l e  3 . 9 -2 .  Projected Coal  Demand and Uti l i ty Capac i ty for Converted P l ants 
under Vo l untary Conver s i on Scenari o ,  by DRI Regi on , 1985- 1991 

DRI  Converted Coal  Ca�ac i t�, MW and Coal  Demand ( 103 ton) a 
Region  Reg i o n  Transportati on 

Des i gnati on  Des i gnati on State( s )  Centroi d  1985 1986 1987 1988 1989 1990 1991b 

WNC 3 CT New Haven , CT 743 957 957 957 957 957 957 
( 1601) (2053)  (2053)  ( 2053)  (2053)  ( 2053 ) (2053)  

WSC2 8 D E  W i l mi  ngton , D E  249 249 
( 522 ) ( 522)  

ESC2 2 MA Bosto n ,  MA 144 663 663 663 1663 1663 1663 
( 299)  ( 1548) ( 1548) ( 1548 )  ( 3851)  ( 3851)  ( 3851)  

WSC1 7 MD Ba l ti more , MD 994 994 994 1604 1604 1604 1604 
( 2408) (2473)  ( 2488) ( 3748) ( 3395) ( 3439) ( 3606)  

w 
NENG 1 ME , NH , VT Portsmouth , NH 150 255 255  255 255 255 I 

Ul 
( 42 5 )  ( 720)  ( 720)  ( 720)  ( 720)  (720)  Cf:J 

MTN3 5 NJ Newark , NJ 180 585 868 868 868 
( 368) ( 1400) (2008) ( 2008) (2008) 

MTN2 4 NY New York , NY 826 2211 2591 2971 3371 3727 3727 
(835)  ( 5288) ( 6145 )  ( 6370)  ( 7 326) (8171) ( 8171)  

MATL 6 PA A ll e ntown , PA 201 201  
(444) ( 444) 

MTN1 9 RI  Pro�ti denc e , RI  100 100 
( 305)  (305)  

aCoal demand numbe rs are g i ven in  parenthe s e s .  
bThi s  co l umn shows t h e  MW converted and annual c o a l  burned f o r  each D R I  Regi on after a l l convers i ons are comp l eted.  



Tab l e  3 . 9- 3 .  Northeast Reg i onal Coa l Demand from Converted Uti l i t i e s , b y  Stati on 

P l antb 
Annua l Coal c Burned ( 103 ton} C umu l at i ve 

State Stat i on a U n i ts Factor 1985 1986 1987 1988 1989 1990 1991 ( 103 ton )  

CT B r i dgeport Harbor 3 60 915 915 915 915 915 915 915 6 , 405  
Devon 7 , 8  60 0 452 452 452 452 452 452 2 , 712 
Norwal k Harbor 1 , 2  60 686 686 686 686 686 686 686 4 , 802 

DE Edge Moor 3 , 4 60 0 0 0 0 0 522 522 1 , 044 

ME Mason 3-5 60 0 0 295 295 295 295 295 1 , 475  

MD B randon Shores 1 , 2  65 1 , 445  1 , 493 1 , 534 2 , 786 2 , 482 2 , 490 2 , 68 5  14 , 915 
C rane , Cha r l e s  P .  1 , 2  60 964 980 954 962 913 949 921 6 , 643 

MA Mount Tom 1 60 299 299 299 299 299 299 299 2 , 093 
Mys t i c  4-6 60 0 0 0 0 1 , 003 1 , 003 1 , 003 3 , 009 
New Bos ton 1 60 0 0 0 0 851 851 851 2 , 553  
Sal em Harbor 1-3 60 722 722 722 722 722 722 722 5 , 054 w 
Somerset 5 , 6  60 0 0 0 0 449 449 449 1 , 347 

I 
<TO 

West  Spri ngf i e l d  1-3 60 527 527 527 527 527 527 3 , 162 
\0 

NH Schi l l e r  4-6 60 0 425 425 425 425 425 425 2 , 550 

NJ Bergen 1 60 0 0 0 0 608 608 608 1 , 824 
Bur l i ngton 7 60 0 0 368 368 368 368 368 1 , 840 
D eepwater 7-9 60 0 0 0 485 485 485 485 1 , 940 
Sayrevi  l l e  4 , 5  60 0 0 547 547 547 547 547 2 , 73 5  

NY A l bany 1-4 65 0 0 0 0 466 920 920 2 , 306 
Arthu r  K i l l  2 , 3  65 835 2 , 008 2 , 008 2 , 008 2 , 008 2 , 008 2 , 008 12 , 883 
Barrett , E.  F .  1 , 2  65  0 0 857 857 857 857 857 4 , 285 
Dans kammer 3 , 4  65 0 0 0 0 0 845 845 1 , 690 
Lovett 3-5  65  0 1 , 272 1 , 272 1 , 272 1 , 272 1 , 272 1 , 272 7 , 632 
Port J efferson 3 , 4  65 0 0 0 225 873 873 873 2 , 844 
Ravenswood 3 65 0 1 , 760 1 , 760 1 , 760 1 , 760 1 , 760 1 , 760 10 , 560 

PA Cromby 2 60 0 0 0 0 0 444 444 888 

R I  South Street 12 60 0 0 0 0 0 0 305 305 

Total coal u se  5 , 866 1 1 , 539 13 , 621 15 , 591  19 , 263 21 , 572 22 , 044 109 , 494 

aSee  Tab l e  2 . 1 for stat i on i nformat i on .  
b P l ant factors a r e  ERA a s s i g nment s .  
cCoal  = 11 , 500 Btu/ l b .  
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3 . 10 E FFECT OF  VOLUNTARY CONVERS ION SCENARIO  ON TRANSPORTATION  I MPACTS 

The reduct ion  i n  coal demand unde r the Vol untary Convers ion  Scenar io  ( see  Sec . 1 )  has the general 
effect of reduc i ng the transpo rtation  i mpacts d i s cus sed in the D E I S  ( Sect i o n  5 . 5 . 2 ) .  The spec i f i c  
changes a r e  descri bed b e l ow .  

3 . 10 . 1 Ra i l  

The total ra i l  ton-m i l es a re reduced from 11 . 3 b i l l i o n  to 6 . 7 b i l l i on for the max i mum water use  
scena r i o  and from 14 . 9  b i  1 1  i o n  to  9 . 2 b i  1 1  i on for the  max i mum ra i l  use  scenar i o .  Changes i n  
tonnage to conve rti ng p l ants for spec i f i c  route s egments are :  

The max i mum pos s i b l e  tonnage on the Conra i l  route a l ong the southern shore o f  Lake  Eri e to 
O swego w i l l  c hange from B . 9 m i l l i on tons to 6 . 0 m i l l i o n  tons and from O swego to A l bany wi l l  
change from 7 . B  mi l l i on tons to 6 m i l l i o n  ton s .  

T h e  max i mum pos s i b l e  tonnage on  t h e  Se l k i rk B r i dge w i l l  c hange from 6 mi l l i on tons to 
4 . 4 mi l l i o n  tons . 

The max i mum poss i b l e  tonnage on the Conra i l  route a l ong the west bank o f  the Hudson R i ve r  
from t h e  N e w  York C i ty area w i l l  b e  reduced from 5 m i l l i o n  tons t o  2 . 7 mi l l i on  ton s .  

T h e  tonnage i n  t h e  Harri sburg t o  P h i l ade l ph i a  corridor  wi l l  b e .  reduced from 2 2  mi l l i on tons 
to 11 . 3 m i l l i o n  ton s .  

3 . 10 . 2  Water 

The tonnage s h i pped by water for the max i mum ra i l  use scenari o changes from 15 m i l l i o n  tons to 
B . 6 mi l l i on tons and the tonnage s h i pped by water for the max i mum water use s cenari o changes 
from 36 . 2 mi l l i o n  tons to 12 . 2  m i l l i o n  tons . The wate r  ton-mi l es are reduced from 1 . 9 b i l l i o n  
ton-mi l es t o  1 . B  b i l l i on  ton m i l es f o r  t h e  maxi mum ra i l  u se  scena r i o  and from 5 . 6  b i l l i o n  ton
mi l es to 4 . 5 b i l l i o n  ton-mi l es for the maxi mum water use  scenari o .  

Under the Vol untary Convers i on Scenar i o ,  there are 1B convert i ng p l ants l ocated on  the i ntracoastal 
waterway connected to New York Harbor .  W i th the reducti on in demand , expans i o n  o f  port fac i l i t i e s  
i n  New York Harbor t o  a capac i ty o f  approx imate l y  1 7  mi l l i on tons annua l l y  wou l d  be  suff i c i ent 
to a l l ow a l l b ut one o f  thes e  p l ants to rec e i ve coal  v i a  i n s i de route s .  Th i s  wou l d  reduce 
i nterference wi th expo rt s h i pment s .  

3 . 10 . 3 Truck 

The tota l coal  demand by convers i o n  cand i dates i n  1991 i s  3B . 3 m i l l  i o n  tons a year fo r the 
or i g i na l  42 stat i ons  cons i dered in the D E I S  and i s  22 m i l l ion  tons for the new set o f  27. Th i s  
42 . 5% reduction  i n  coal  req u i red wi l l  g i ve a comparab l e  reduct i o n  i n  i mpact on coal  haul  roads . 
An even greater reduction  i n  truck traff i c  for transport of s o l i d  wastes and FGD raw materi a l  
w i l l  res u l t s i nc e  t h e  Vol untary Convers i o n  Scenario a l so  i nc l ues  S I P  c hanges wh i c h  great ly  
reduce the number o f  p l ants req u i r i ng FGD . The l ocations  o f  the 27 p l ants rema i n i ng are such 
that the probab i l i ty o f  cumu l at i ve i mpacts fo r truc k i ng s o l i d  waste and FGD raw materi a l  are 
great ly reduced.  
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3 . 11 CONSERVATION AND ALTERNAT IVE  ENERGY TEC HNO LOGI ES 

The D E I S  e l i c i ted several  comments not i ng further opportun i t i es for  conservati on i n  the Northeast 
and s ugges t i ng s i g n i f i cantly l ower g rowth rates than p ro j ected in the draft report . The ana lys i s  
i n  response to these comments foc used on:  

1 .  Sectora 1 end- uses  o f  suffi  c i  ent s i ze that conservati on i mp rovements woul  d have a 
mea n i ngful  i mpact on u t i l i ty l oads . 

2 .  Conservati on opportun i t i e s  of s u ff i c i ent  t.echn i ca l  and econom i c  ( 3-year  pay bac k )  
attracti veness  t o  the u s e r  that mean i ngful  l oad i mpacts cou l d reasonab l y  be  ant i c i pated . 

3 .  U sage patterns o r  l i ke l y  patterns  not a l ready ref l ected i n  uti l i ty l oad forecasts . 

4 .  Conservat i o n  acti ons  l i ke l y  under market cond i t i ons , rather  than l eg i s l at i ve o r  regu l a
tory mandate . 

G i ven these  constra i nts , the majo r ,  reasonab l y  l i ke l y ,  and unaccounted- for conservat ion  oppor
tun i ti e s  l i e  in the commerc i a l  s ecto r ,  espec i a l l y  commerci a l  space condi t i on i ng .  The effect of 
these opportun i t i e s  on uti l i ty l oads is  s i gn i f i cant ; however ,  the i n i t i a l  conc l u s i o n s  regardi ng 
the econom i c  attractiveness  of coal conve r s i o n  are unaffected . 

Over the next decade , l oad growth i n  the var i o u s  sectors of the poo l s  i s  projected at about 2 . 0% 
per  year .  Sectoral shares  shou l d not chang e .  In  1978 , the  res i dent i a l  sector  was  the  l eadi ng 
e l ectr i cal  cons umer i n  NEPOO L .  The commerc i a l  secto r  l ed NYP P ,  and the i ndustr i a l  sector l ed 
PJM. C l  earl y ,  each o f  the three major s ectors p l ays an eno rmous ro 1 e in the Northeast .  The 
compo s i ti on o f  the sectoral l oad i s  much more cons i stent.  In  a l l three poo l s ,  app l i ances represent  
60% o r  more  o f  the  res i dent i a l  l oad .  E l ectr i c  space  heati ng , whi l e  g rowi ng , i s  l es s  than 10%. 
In the comme rc i a l s ecto r ,  l i ghti ng and a i r cond i t i o n i ng a re the p redom i nant e nd-use s , w ith  the 
a i r  condi t i o n i ng share stead i l y  i nc reas i ng i n  mov i ng f rom NEPOOL to NYPP to PJM. In the i ndus
tri a l  s ecto r ,  p rocess  heat and mac h i ne dri ve app l i cat i o n s  domi nate . 

G rowth i n  e l ect r i c a l  demand i n  the Northeast refl ects trends underway across  the Un i ted States .  
I nc reased e l ectri f i cat i on i n  a l l sectors i s  offset by i nc reased eff i c i ency i n  a l l sectors . 
General l y ,  uti l i ty forecasts ref l ect these �rends . T h i s  i s  part i c u l ar l y  true i n  the res i denti a l  
sector , where uti l i t i es recogni z e  conti nued app l i ance saturat i o n ,  a n d  i nc reas i ng u s e  of e l ectr i c  
heat i ng ,  b u t  al so  i nc reas i ng u s e  o f  heat pumps and h i gh-eff i c i ency app l i ances and the compara
t i v e l y  h i g h  l ev e l  of weather i zati o n  i n  a l l -e l ectr i c  home s .  The c rux of the a rgument , of course ,  
i s  over the s trength o f  the oppo s i ng trends and the i r  recog n i t i o n  by the uti l i t i e s .  

Of  the three sectors , the commerc i a l  sector appears t o  have the most attracti ve and l east- recogni zed 
major conservati o n  opportun i t i e s .  Re l at i v e l y  new conservat i on opp ortu n i t i e s , hav i ng i mportant 
end- use  app l i ca t i o n s  and offeri ng two- to three-year paybacks are ( 1 ) ,  h i gh- f"requency e l ectron i c  
ba l l asts , ( 2 )  reduced vent i l at i o n  rate s , ( 3 ) heati ng-venti l at i on-a i r  condi t i on i ng ( HVAC ) schedu l 
i ng ,  and ( 4 )  wa l l  i ns u l at i on .  I f  these conservation  opportun i ti e s  are accepted a s  forecast i n  
th i s  ana l ys i s ,  they wi l l  d i sp l ac e  a n  est imated 1 . 0% o f  the e l ectr i ca l  l oad i n  NEPOOL i n  1990 and  
1 . 6% in  each of the other two poo l s .  By far the greatest sav i ng s  ( 55-80% o f  the tota l ) are from 
HVAC schedu l i ng for coo l i ng .  These  sav i ng s  are a funct i on o f  the l arge coo l i ng market a s  wel l 
as the l arge sav i ngs potenti a l  i n  that market.  E l ectro n i c  bal l asts offer the second l arge s t  
source of s av i ng s .  

I t  i s  i mportant t o  note that i ns u l at ion  and weatheri zation  i n  the commerc i a l  secto r ,  better 
l i g hti ng u s e ,  and more eff i c i ent processes  and mach i ne s  wi l l  conti nue  to i ncrease e l ect r i c a l  
effi c i e ncy i n  t h e  commerc i a l  sector .  Current uti l i ty forecasts , howeve r ,  a l ready i ncorporate 
these trends . 

I ndustr i a l  conservati o n , e spec i a l ly  among heavy i ndustr i a l  users , i s  somewhat d i fferent.  O f  the 
three sectors , i ndustry has s hown the g reatest respon s i veness  to r i s i ng ene rgy pr i ces . There i s  
sUbstant ia l  d i s agreement , howeve r ,  over the i ndustry ' s  ab i l i ty to conti nue reap i ng l arge gai ns 
through easy , l ow cos t housekeep i ng-type measu res . I n the future , most  maj o r  sav i ngs wi l l  be  
through normal cap i ta l  rep l acement w i th h i gh- e ff i c i ency motors and  mac h i ne s .  Uti l i ti es recogni ze 
th i s  trend .  

I n  the  res i denti a l  sector , some cost-effecti ve opportu n i t i es for  conservat i o n  o f  e l ectr i c i ty 
rema i n  undeve l oped ,  but  extreme l y  stri ngent res i de n t i a l  p u rchase c r i te r i a  sharp l y  I i m i t  the 
expected s av i ngs . For examp l e ,  mas s i ve s h i fts from i ncandescent to f l uorescent l i ghts were 
cons i dered not suff i c i e nt l y  attract ive , g i ve n  the very stri ngent paybac k requ i reme nts o f  i nd i v i 
dual s .  I n  the area o f  h i gh-eff i c i ency app l i ance s , part i c u l ar ly  refr igerators , another phenome non 
appears . Avai l ab l e  ev i dence i nd i cates that whi l e  refri ge rator eff i c i ency i s  i nc rea s i ng ,  refr i 
gerator p urchases ref l ect a n  offsett i ng trend towards more vo l umi nous and more opt i on- l aden 
uni ts . F urthe r ,  i t  i s  c l ea r  that i nd i v i dual s genera l l y  are unwi l l i ng to accept the cap i tal  cost 
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prem i um for h i gher- e ff i c i ency un i ts . L i fe-cyc l e  cost i n g  at the res i dent i a l  l eve l i s  a l l but 
nonexi stent. I t  is  i mportant to note that i n  areas where i nd i v i dual  conservat ion  has been 
strong , for examp l e ,  weathe r i zati o n ,  ut i l i ty forecasts recogn i ze th i s  trend.  

Thus  far , the a n a l ys i s  has been based on  l i ke l y  market respo n s e s  to conse rvat i o n· opportun i t i e s .  
Aggre s s i ve conservat i on efforts , parti c u l ar l y  i f  spearheaded b y  ut i l i t i e s , cou l d produce far 
greater res u l ts .  Perhap s  the g reatest advantage o f  uti 1 i ty- sponsored , aggress  i ve conservation  
is  that i t  can partly overcome market fai l ure , part i c u l a r l y  at the res i dent i a l  and commerc i a l  
(mu l t i fami l y )  hous i ng l ev e l . By s ubst itut ing i ts purchase cr i te r i a  for the i nd i v i dual ' s  cr i te ri a ,  
ut i l i t i e s  can cost-effect i ve l y  i nvest i n  o r  s upport n umerous benef i c i a l  measures that wou l d  
otherw i s e  b e  i gnored. Uti l i ty p rograms to f i nance i ns u l at i on retro f i ts are an examp l e . Another 
advantage o f  active uti l i ty i nvol vement i s  that it g i ve s  un i n fo rmed i nd i v i dua l s and b u s i nesses  a 
central  source  o f  a s s i stanc e .  Uti l i ty audits  are an examp l e  o f  th i s  a s s i stance .  F i na l l y ,  
ut i l i ty acti v i ti es i n  l oad managemen t ,  t i me-of-day rate s , energy managemen t  systems , and  so 
forth general l y  b e ne f i t  rate payers and  compani es a l i ke ,  and  deserve i ncreas i ng c o n s i derat i o n .  

I n  th i s  ana l ys i s ,  uti l i ty forecasts and conservat i o n  trends and opportun i ti es i n  the res i denti a l , 
commerc i a l , and  i ndustr i a l  s ectors were c o n s i dered.  O n l y  i n  the commerci a l sector are there 
techn i ca l l y  and economi ca l l y  acceptabl e conservati o n  opportun i t i es ( from the u ser ' s perspecti v e )  
that ( 1 )  o ffer  s i g n i f i cant s av i ngs , ( 2 )  seem reasonab l y  l i ke l y ,  and ( 3 )  appear unaccounted for 
in ut i l i ty p l a n s .  The e l ectr i c i ty sav i ng s  from these measu res  are e s t i mated at 1% i n  NEPOOL  and 
1 . 6% i n  NYPP and PJM.  The econom i c s  of coal convers i o n  reported earl i er are unaffected by these 
f i n d i ngs  because of the c omp l ementar i ty o f  e l ectri c i ty conservati o n  and coal  convers i on .  Howeve r ,  
certa i n acti v i t i es not c urre n t l y  i n  the uti l i ty forecast s ,  s uch  . a s  aggres s i ve ,  uti l i ty-sponsored 
conservat i o n ,  c o u l  d save a s i g n i f i  cant amount .  These " what i f" act i v i  t i e s  mer i t  further con
s i de rat i o n ;  howe v e r ,  they are beyond the scope of th i s  ana lys i s ,  wh i c h  focuses  o n  what i s  and 
what wi l l  b e , g i ven present and reasonab l y  foreseeab l e  trends i n  conservat i o n .  
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Connecti cut Dept.  of Envi ronmental Protection 
Conservati on law Foundati on of New Engl and 
Conso l i dated Edi son Co. of New York 
Del aware Offi ce of the Budget 
Envi ronmental Defense · Fund 
Jersey Centra l Power & l i ght Co.  
long I s l and l i ght i ng Co. 
Maryl and Dept . of Hea l th and Mental Hygi ene 
Maryl and Dept. of Natural Resources 
Massachusetts D i v i s i on of Ai r Qual i ty Control 
M i ddl esex County Ai r Qua l i ty P l anni ng Comm i s s i on 
M i ddl esex County P l anni ng Board 
Mi n i gri p ,  I nc .  
Mol i nari , G . V . (Congressman)  
Montaup E l ectric  Co.  
Nati onal Oceanic  and Atmospheri c Admi n i strati on 
Nati onal Sci ence Foundati on 

NEP 
NHARC 
NJDCA 
NJDOE 
NJDEP 
NYCDEP 
NYDAM 
NYDEC 
NYPP 
NYSEO 
NMP 
NU 
OCDPED 
PDER 
PEC 
PANYNJ 
PSNH 
PSEG 
R I D EM 
TCCWM 
USACOE 
USDOE 
USDOI 
USEPA 
WCCNY 

New Engl and Power 
New Hampsh i re A i r  Resources Comm i s s i on 
New Jersey Dept. of Commun i ty Affa i rs 
New Jersey Dept. of Energy 
New Jersey Dept. of Envi ronmental Protect i on 
New York C i ty Dept. of Envi ronmental Protecti on 
New York Dept. of Agri cul ture and Markets 
New York Dept . of Envi ronmental Conservati on 
New York Power Pool 
New York State Energy Off i ce 
N i agara Mohawk Power Corp. 
Northeast Uti l i t i es 
Orange County Dept. of P l an n i ng and Econom i c  Devel opment 
Pennsyl vani a  Dept. of Envi ronmental Resources 
Phi l adel ph i a  E l ectr i c  Co.  
Port Authority of New York and New Jersey 
Pub l i c  Servi ce of New Hamp s h i re 
Publ i c  Serv i ce E l ectric  & Gas Co . 
Rhode I s l and Dept. of Envi ronmental Management 
Tri -County Counc i l of Western Maryl and 
U . S .  Army Corps of Engi neers 
U . S .  Dept. of Energy 
U . S .  Dept. of the I nterior 
U . S .  Envi ronmental Protection  Agency 
Women ' s  C i ty C l ub of New York 
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ACHP-l 

Advisory 
Council On 
Historic 
Preservation 
1522 K Street. NW 
W •• hln,ton. DC 2000!l 

Januory 1 9 ,  1982 

Ms. Karsha S .  Goldberg 
Depart .... nt of Energy 
Economic R.egulatory Administration 
Of f ice of Fuels Conversion 
2000 M Stree t ,  NW. 
Washington, DC 20461 

Dear Ms. Goldberg: 

Thank you for providing us a copy of the draft Northeast Regional Environmen t a l  
Impact State_nt (NEREIS) for possible powerplant conversions in the 
region. While it is premature for us to cournent at length , since most 
of our concerns would be site-specific, they include the following 
possible types of impact s :  

( 1 ) increases in total coal demand , resul t ing in increases in land 
areas disturbed by surface mining; 

(2) increased land disturbances at expanded port facil i t ies for 
handling coal transport; 

(3) increased need for land for sol id-waste disposal of ash BIld 
sludge; and 

(4) possible increases (up to 6%) in acid precipitat ion (older 
masonry structures may be particularly susceptible to damage) . 

Each of these types of impacts increases the potential for adverse 
effects on historic and archeological resources on a site-specific 
basis, and the is suance of required Federal permits and other Federal 
undertakings for the above actions, to the extent possible , would be 
aubj ect to review under Sect ion 106 of the Nat ional Historic Preservation 
Act of 1966, as ._nded (16 U . S . C. Sec. 470(f» . 

Thank you. If you have questions about our cODlDents. please contact 
Ronald Anzalone o f  the Council staff at 202-254-3974. 

Sincaere�� 
Jor E. Tannenbaum 
Chi • Eastern Division of 

Project Review 

ACHP-l Comment noted. The U.  S. Department of Energy wi 1 1  continue to ' cooperate wi th 
the Counc i l  on Hi stori c Preservation and al l appropri ate State Hi s tori c Preser
vation Offices concerning the effects on cul tural , h i stori c ,  and archeol ogi cal 
resources from s ite-spec i f i c  projects requ i r i ng federal permits or undertaki ngs 
subject to revi ew under Section 106 of the National Hi storic  Preservation Act 
of 1966 , as amended. The effect of aci d  deposi ti on on cul tural resources i s  
d i scussed i n  Topical Response 3 . 4 .  
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January 4, 198Z 

�Is. Marsha S. Gold�rg 
Office of fuels Conversion 
Econanic �gulatory Administration 
2000 M Street , N.  W. 
\';ashingtan, D. C. 20461 

Dear �Is. Goldmg: 

aUlllIAL CDUNSIL OF THI 
UNITID STATES DEPAIITMENT OF COMMERCE 
W.'hlnllton. 0 C 20230 

This is in reference to your draft environmental impact stat <'!:lent 
entitled "The Potential Conversion of Fort)'·l\.t) Pm.'erplants from 
Oil to Coal or AI ternate Fuels ."  The enclosed carments fran the 
Nat ionsl Oceanic 8lXI Atmospheric .administration are fon."rded for 
your consideration. 

Thank you for giving us an opportuni t)' to prO\'ide these ccmnents ,  
wch we hope will � o f  assistance t o  you. We would appreciate 
receiving four copies of the final environmental impact state!!lel1t .  

Sincerely, 

.; .. .  <£. ,,� . . .. -., ;...:.. .. � .. .. ,,'�. �.,. �" 
/.e-., 

Ro�rt T. Miki 
Director of �gulatory Policy 

Enclosure: Memo fran Andrew Romtson 
Office of Marine Pollution Assessment 
Natiautl Oceanic and Atmospheric Administration 
RocJ..ville, Maryland 20852 
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TO: PP/EC - Joyce Wood 

G l,)--rt:-

UNITED STATES DEPARTMENT OF COMMERCE 
Natianal Dc.anic and AtmD.p""'ia}Ad�i . •  tr.tiD" 
OFF I C E  OF MhR 1 N E  POL L U T I :Jt� A S S E S S "' E'.T 
Rockv i l l e .  Ma ry l and 20852 RD/MP : GP/JO ' C  

1 8  

FROM: RD/MP - Andrew Ro ti�� 
SUBJECT : OEIS 81 1 1 . 1 8  - The Potential Conversion of 

42 Powerpl ants from Oi l to Coal or A l terna ti ve Fue l s  

W e  have revi ewed thi s E I S  a nd i dent i f i ed a few gaps . r 1 )  The model of s ta c k  emi s s i ons pred i cts that the proposed acti ons , 
i n  the worst c a s e ,  wi l l  l ower the pH of prec i pi ta ti on by o n l y  0 . 03 

N pH unit ( PP .  5_40 to 5_41 ) .  The mode l , howev er , c o n s i ders the OM-I aci di fyi ng i nf l uences o f  sul fur compounds onl y ,  not NO ( p .  5-41 ) .  
We are not certa i n  how s i g n i f i cant the i ncremental NO x

wou l d  be 
from coal -fired p l a nts , but cannot bel i ev e  that i t  i s

X
s i m p l y  " u n known" l ( p .  5_41 , par a .  5 ) .  The impl i c i t  impl i ca t i on tha t NO is unimportant 

to acid rain in thi s context is not supported i n  the f ls .  

--, [ 
2) In reference to the i ncremental ac i d i ty of ra i n ,  the E I S  fa i l s  
to r i gorous l y consi der " the poten t i a l  for c um u l a t i v e  or i nterac t i v e  
reg iona l  envirorrnental impac t s , "  a s  prom i sed on p .  1 ,  pa ra . 1 .  We 
f i nd no such a n a l ys i s  o f  acid r a i n  impacts apart from undocumented 
assertions that the l owered pH o f  rec e i v i ng waters from V i r g i n i a  to 
Nova Scotia are "unl i kely to generate any secondary or tertiary 
impacts" ( P .  2)  or " the change . . • .  a ttributa b l e  to the proposed 
action a l one i s  i n S i g n i f i ca n t , "  ( p .  5-41 ) .  

NOM-l 

NOAA-2 

It is recogni zed that oxi des of nitrogen contribute to acid depos i ti on ,  and 
that the conversions wou l d  be associ ated with i ncreased emi ss ions of ni trogen 
oxi de s .  There have been some attempts to modi fy regi onal sul fur transport and 
deposition model s to treat regional transport and deposition  of nitrogen 
pol l utants . In  each case the modifi caton consi sted of changing parameteri za
tion rates rather than changing model i ng methods. Unfortunately , the parameter
i zati on rates for nitrogen pol l utants are based upon field  i nvestigations much 
more l imited than i n  the case of sul fur pol l utants. There have been very few 
rel i ab l e  f ie ld  measurements of ni trogen oxides/ni trate depos i t i o n ,  because of 
l ack of suitable i nstrumentation .  Post regi onal - scale atmospheric  ni trate 
observations are now known to have suffered seri ous arti fact formation and 
destruction. The i nvesti gation of cl oud physics processes i nvol v i ng ni trogen 
pol l utants has been extremely l imited. The chemical transformati ons i nvol v i ng 
nitrogen oxides are more rap i d  than those i nvol v i ng sul fur oxides and are thus 
not wel l su ited for regional - scal e l i near parameterizations .  No model eval ua
tion comparable to those for sul fur oxi de mode l s  i n  the U . S . /Canadi an Memorandum 
of Intention research has been done. Si nce power pl ants are the mai n  source 
of sul fur oxide emi ss i ons whi l e a l arge share of nitrogen oxide emi ssi ons are 
produced in transportati o n ,  the i ncrease in ni trogen oxide emi s s i ons is a 
smal l er percentage than the i ncrease i n  sul fur oxide emi s s i ons .  The "conser
vative" aspect of assuming that the percentage i ncrease in sul fur depos i tion 
represents the percentage i ncrease i n  aci d deposition i s  that such an approach 
impl ies  that other aci d i fy i ng substances are i ncreased on equival ent amount, 
whi l e  in fact the i ncrease in deposi t i on of pol l utant ni grogen is l i kely to be 
somewhat 1 ess. 

The results of computer s imu l ations of the transport of air pol l utants or lg ln
ati ng from the 42 conversion candi date powerpl ants and the resul tant deposi
tion of  these pol l utants are presented and di scussed i n  Section 5 . 1 . 4  of the 
DEIS.  The convers ion  of powerplants from oi l to coal would  create only minor 
changes in the pH of water bodies in the Deposition Region.  There is a poten
tial  for more s ignifi cant i mpacts in areas of Nova Scot i a  mai nly because the 
waters of l akes and streams i n  those areas are potential ly sensi t i ve to aci di 
f i cat i on ( Sec. 4 . 2 . 4  o f  the DEIS) , but the magnitude o f  the change that could 
be attributed to the proposed action alone is i ns i gni fi cant , amount i ng to a 
decrease in pH of l ess than 0. 03. Asaresult of converting only 27 of the 
ori g i nal  42 pl ants ( see Sec. 1) the impacts would  be l ess  than i ndicated i n  
the DEIS ( see Topical Response 3 . 2 ) .  
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NOAA-3 

NOAA-4 

NOAA-5 

cc : 

3 .  The E I S  does not s eem to cons i der the future poss i b i l i ty of 
ocean d i sposal of stabi l i zed fly a s h  and f l y  a s h / scrubber s l udge.  
Appendi x  I seems to d i smi ss ocean d i s posal of coal  wastes wi t hout 
even acknowl edg i ng the DOE- supported wor k  of Drs. I ver Duedal l ,  
Peter Woodhea d ,  et a 1 . a t  the Ma r i ne S C i ences Research Center , 
SUNY, Stony Broo k .  T h i s team has descri bed the potential  for 
stabi l i zation of l a rge quanti t i es of coal wa stes , for use as fish  
reefs , etc . Al be i t  s ti l l  i n  a research stage a t  present, I bel i eve 
t h i s waste d i sposal stra tegy has much prom i s e ,  and wi l l  soon become 
a s ig n i f i cant coastal a s sessment i ssue of the DOE � of NOAA. 

4 .  " Impacts to aqua t i c  bi ota and ha bi tats cannot be determi ned 
g ener i ca l l y  ( s i c )  s i nce the impacts wou l d  be s i te-spec i fi c , "  ( P .  5-
5 2 ,  par a .  3) � we d o ,  nonethel ess,  know these impacts from many 
past efforts in a s s es s i ng c oa l - f i red plants . The most useful 
reports o n  s u c h  effects s ho u l d  be synthes i zed in order to .i timate 
the effects o f  concern in broad term s .  SUC h s i te .. spec i f i  effects 
( i nc l ud i ng those on estu a r i es ) £!!:!. � a s s es sed i n  broad �erms , and 
the DOE is respon s i bl e  for d o i ng it in an E I S .  Perhap' s i te
s pec i fi c  E I S s  wi l l  cover these i s sues ? Even SOt th i s  t: I S  purports 
to ' focus on the cumu l a t i v e  reg ional and i ntera c t i v e  i m pacts '· ( P .  2_8 , para . 2 ) --a task l eft undone with regard t o  b i  ,ta i n  aquatic  
ha b i tats . [ 5 .  Ne i t her does the E I S  s er i ou s l y  d i scuss  the I ncremental impacts 
o f  coal combustion products on  a quatiC  bi ota . .Ie find no useful 
a s s e s smen t o f  i ncremental hydrocarbon emi s s i o '  5 and the i r  proba b l e  
impacts U Don a qua t i c  bi ota . Y e t  w e  k.now th2' . fos s i l  fuel bu r n i n g  
contri hutes most o f  t h e  N-al kanes . and l ot� o f  t h e  other netroleum 
hydroca rbon s ,  present in western North At ' j n t i c  sediments

· 
( Fa r r i n g ton 

a nd Tr i pp ( 1 97 7 )  Geochem . Cosmoc h i m .  Ac t'"  41 : 1 627- 1 64 1 ) ,  

J . D ' Connor 

NOAA-3 

NOAA-4 

NOAA-5 

Ocean di sposal of coal wastes i s  d i scussed i n  Topical Response 3 . 5 .  

The statement was made as part o f  a di scus s i on o f  the i mpacts t o  aquatic bi ota 
and habi tats from the ons i te processi ng ,  hand1 i ng ,  and storage of coal ( Sec. 
5 . 4 , 3 . 2  of the DEl S ) .  The s tatement appl ies � to the impacts caused by 
such acti v i ties , whi ch wi l l  be l ocal i zed. While the effects of these acti v i
ties are known , s i te-spec i f i c  impacts are beyond the scope of  thi s  document 
( see DEl S ,  p. 2-8 ) .  These i mpacts wi l l  be di scussed at length in the s i te
spec i f i c  ElSs prepared for each conversion  candi date powerp1 ant . Cumul ative 
and i nteractive impacts to aquatic bi ota i denti fied as bei ng s i gn i f i cant are 
di scussed throughout the document ( see Sec. 5 . 4  of the DEl S ) .  

The s ignificant i ncremental impacts t o  aquatic biota caused by effects con
si dered cumulative,  i nteractive ,  or regional in nature are di scussed in Sec-
tion 5 . 4  of the DElS.  Fos s i l -fuel combustion does result  i n  s i gn i f i cant 
hydrocarbon emi ss  i ons .  However, the majori ty of the total hydrocarbon emi s
si ons in thi s country come from motor vehi cles , ai rcraft, rai l road s ,  and 
vessel s ( about 50%) ( USEPA 1978 ) .  Estimates prepared by the U . S .  Depart
ment of Energy i nd icate that uti l i ty boi l ers (burn i ng oi l ,  gas ,  and coal ) wi l l  
contri bute l ess than 0 . 5% o f  hydrocarbons emitted duri ng 1985 (Pechan 1977) .  
Whi l e  a n  i ncrease i n  hydrocarbon emi s s i ons i s  exoected to occur with the 
convers i on of candi date powerp 1 ants to coal fi ri ng , the i ncremental i ncrease 
wi l l  be quite sma l l  compared to the total hydrocarbon l oadi ng of the aquatic 
envi ronment. Therefore , the i ncreased hydrocarbon emi s s i ons associ ated with 
the proposed conversion of up to 42 powerp1 ants to coal fi r ing are expected to 
have l i ttle ,  i f  any, adverse impact on aquati c  bi ota. S i nce the i ssuance of 
the DElS,  the USDOE has determi ned that 27 of the orig i nal  42 candi date power
pl ants consti tute a more 1 i ke1y convers i on scenario ( see Sec. 1 ) ,  further 
reduci ng the predicted i ncrease in emi ss ions , and the potential  for adverse 
impacts on aquatic b i ota . 

REFERENCES 

Pechan,  E . H . 1977. 1985 A i r  Pol l ution Emi ssions .  DOE/PE-OOOl . U . S . Depart
ment of Energy , Ass i stant Secretary for Pol i cy and Eval uation,  Washi ngton ,  
D .  C. 

U . S . Envi ronmental Protection Agency. 1978. Air Qual i ty Criteria  for Ozone 
and other Photochemical Oxidants. PB80-124 753. Research Triangle 
Park,  N . C .  
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NATIONAL SCI ENCE FOUNDATION 

e 
O,.,.ICE OF THE 

..... STANT DIRICTOIII 

"0111: A.TIltONOMICAL 

ATMOSPHi!III: I C  aA"TH 

AND OCEAN SClaNCIS 

Ms . Marsha S. Gol dberg 

WASHINGTON. D . C .  Z0550 

January 7 ,  1 982 

U .  S .  Department of Energy 
Economi c Regul a tory Admi ni stration 
Off i ce of Fuel s Conversion 
2000 M Street , NW 
Washi ngton , D . C .  20461 

Dear Ms . Gol dberg : 

The Department of Energy ' s  Draft Northeast Reg i onal  Envi ronmenta l Impact 
Sta tement on " Potenti a l  Convers ion  of Forty-Two Powerp l ants from Oi l to 
Coa l or Al ternate Fuel s "  has been rev i ewed by two NSF staff members , the 
Program Manager for Atmospheri c Chemi s try and the Deputy D i v i s i on D i rector 
for Envi ronmenta l Bi o l ogy . Thei r comments are enc l osed . 

Encl osures 

c c :  Dr . R. A.  Carri gan 
Dr . W .  F. Harr i s  

S i ncere l y ,  

I 

,. .�:1": " ,, -f . �� , .  �� :. ; ", ... ," , 
Ada i r F .  Montgomery

' 

Chai rman 
Commi ttee on Envi ronmental 

Matters 
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<.:am»ntlS on nnlft. El�, "Pot.ent.il<l O>nversion of 42 Power"ll<nt.s from 011 t.o 
l:oo.l or Al t.erlll<t.e Fuels" 

A. UmIltlnt.s nog..rdlllg ),ort.ions of the El� deding wi t.h Ile),.OSi !.lon lieglOllS ;  
this port.iell is lIDSt.ly affected by atllDSpheric c/lIJllist.ry. 

NSF-l 

1. A bet.ter und"rst...nding of tIje Si. tua tion would tI1It!rge if the EIS would 
pl..ce the proposed changes (42 pOIIIIerplonts to be convened ) io 1 t.s 
full (XXlt.ex t. .  There is no readily IICCess1ble SUlt.emeot of ho,,' IIWIY 
p.Jwel'"llUlts exist in the region. }bw does the iocremeotal ElD1SS10n 
fl'Cl!l t.he:;e 42 pllUlts OCJD),lIil"e Wlt.h the to ... l emiSS10ns fran all such 
pll<llts io t.he source region? cne wonders if t.he low predicr..,d 
rel"t.lve impo<ct of t.hls cIlIinge (sul1ur de),.OSition no IOOre than b� 
l<\:Qve the base CILSe) is beckuse the 42 plants IOdd only a snall 
ve1'''''n�e lllCremeot to total EIIllSSions io the source I'ebion . If t.his 
is the co.se, then one would not be surprised. But if t.hese 42 plants 
re"reseot. 1IDSt. of the emitted sUlck gl<5es in the ..reo. ,  then the EIS 
mo.y encounter &aile lack of cred1bili ty. This is not to question how 
=efully the st.udy Y..s dooe ,  but only to suggest t.hI< t. t.he rep.Jrt. 
could be strengthened by clarifY1ng this p.Jint . In view of poss1ble 
cri t.icd at.t.<o.Ck ell the revert , thought. Should be given t.O t.hls VOiot. 
other than SlJIIply to ptoSS the matter off by saying t.hat t.he locat.lon 
of the plJmts problLbly ILllows DDSt. of the p.Jllutioo t.O blow out to 
_ .  or ..cross O&tional borders. 

NSF-2 

NSF-3 

2. The A�TI(AP model ( Appendu II) lS very recent. ind"ed ( 19B1 
),JJbliCILt.lon ) .  PerhILjJS it represeot.s the best t.hat. CIUl be done DO''' . 
The ILUt.hor:; of the E1� ..... y well be "w..zoe of recent. t.hlnking 1n t.he 
,,=pheric cbsnist.ry camruoity to the effect t.hat. all current lOOdels 
SUIf"l' bw:11y fran ..ssumpt.ions about the rel .. tionsiii" between ::o� 
emissions and l'E!IIl)te ..cid deposition. There is an emerging View til.. t 
t.he chemisu·y. and the IDlXi.ng processes . occurring bet.ween sources and 
deposi tioo areas are so complex . or so li t tle understood . til .. t 
rell...ace c..nnot. be )llI<Ced OIl st«te-of-t.he-..rt. lOOdels . Clearly. OCE 
hILs to do the best it CIUl wit.h I<vaih,ble metbodologies. but. it would 
be well to be vre.,..red for b..rd questions . This is I< p.Jint. tbl< t 1S 
not. well represented in the list of "liJDi tations" of long-rlUlgC 
t.r..nsven lOOdels ell p.ge !'>-14 . 

[ 3  em ),lUge !'>-13 the diSCUSS10n of lOIIID;lOia as a DeUtr"lizer of ..c1ds 
misses what. may be an importlUlt p.Jint. Indeed I<!!llOOnil< does neut.ralize 
..c1ds. but. ..oeD it eDters a &Dil it typically COIlverts t.O ni t.rlC acid 
(or at least to a ni tnLte) by aucrobiological action. 

NSF-l 

NSF-2 

NSF-3 

In the data base used in the air qual i ty analys i s ,  powerplant emi s s i ons were 
not segregated from emi ssions  from other sources. These data could have been 
determ i ned; however,  by comparing only sul fur emi ss ions from powerpl ants and 
i gnor i ng other sources , such as residential and i ndustri al , the results wou l d  
not have been i n  the proper context. Sul fur emi ss ions from the 42 pl ants may 
be compared to total sul fur emi s s i ons i n  the source region by compari ng Tables 
5 . 12 and 5 . 13 of the DElS.  The current emi ssi ons represent about 1.  3% of the 
total sul fur emi ssi ons , the Modi fied Coal SIP Scenario about 4 . 0% ,  and the 
Vol untary Conversion Scenar i o  s l i ghtly less than 2 . 0%. Total sul fur emi ss ions 
from powerpl ants are approximately two-thi rds of the sul fur emi ss ions from al l 
sources. 

See Response NYPP-1. 

There is a dichotomy of views among ecol ogical effects model ers as to whether 
l ong-term or short-term ecol ogical " i nsults" are of greatest importance. I f  
those who emphas i ze l ong-term ( seasonal or l onger) depositi on of total sul fur 
and tota 1 ni trogen are correc t ,  then 1 i near approximations of vari ous transfor
mation and removal processes are more l i kely to be acceptable than i s  expected 
for model i ng of events or epi sodes. Emi ssi ons deci s i ons based on pol l utant 
deposi t i on consi derati ons are more l i kely to be long-term than short-term s i nce 
uncertai nty i n  the l atter case is so much greater. 

The di scussion  in question is of the role of ammonia in the atmospheri c neu
tral i zation of acids. The sources of atmospheric  ammonia i nc l ude decomposi
tion of pl ant material and animal wastes ,  mun i c i pal waste-water treatment 
fac i l i ti es ,  and certain  i ndustrial processes. 

Anlnonia entering soi l  is converted to ni trate via a process cal l ed n itrifica
t i on.  Ni tri fi cati on is the sequential oxi dation of ammoni a  to nitrite and 
then to nitrate by autotroph i c  and heterotroph i c  mi crobial  communities ( Brady 
1974 ) ,  Hi gher pl ants are known to assimi l ate nitrogen i n  the form of ni trate , 
as wel l  as ammoni a .  As ni trogen i s  the major nutrient l imi ting pl ant growth 
i n  nature , ammonia entering the soi l  wi l l  quickly be taken up by pl ants or 
m icrobes di rectly, or converted to nitrate and subsequently ass i m i l ated. It 
i s  highly unl i kely that ammonia i nputs to soi l  would  have an aci d i fying or 
detrimental effect on soi l  or vegetation. 

REFERENCES 

Brady , N . C .  1974 . The Nature and Properti es of Soi l s .  Macmi l lan Pub l i sh i ng 
Co. , Inc . , New York. 639 pp. 
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4. Ol piIoge 5-15 , it might strengthen the report if some roush 
qUWltitative statement could be made, rather than just to ay that the 
42 plJults would cree. te .n impact "oons1derably less than that due to 
emiss101lS fran regiODS out&1de the study &reIIS . "  

B .  0:IDD0:0D 1.5 nIg..rdi1lK <l>i4pters 1,  2 ,  4 ,  and 5. 
1 .  The prepilorers appear t o  have been assessed only in terms o f  

1&C1di11CA t100 of surfl&Ce .... ters d1rectly or by surface nmoff. G 1  ven 
the �ckgroUDd levels of atmospheric acids , the 1ncremen.�1 
contributioo would be IllltUl as show. An "rea. 01 uncertainty 1S the 
&C1d1ficatioo of ... ter bodies vik flow tiu'ough &Oil and the ac1d 
aluninum productiou MIld transport associ .. ted with the �tioo between 
strong m1ner .. 1 acids and Boi l alumina . Depending upon the 
distnbutioo of &oil ILllmin=, the 11lCrement to .. 'UI05pheric acidny 
could have loc .. lized effects other than those DOW described . 
O:msider .. tion of the above would DOt change the conclusions outhned 
in Olapters 2 ,  4 ,  and 5-at IDJSt it would wid .. qual1f1cation .. t " 
site-svecific level . 

2. 10 Uns _ vein , Figures 4 . 8-4 . 1

3 

describe "seIlSnivity" of surface 
waters in terms of bicarbonate , h"rdness ("s c..CO )  01' 
c .. rbon .. te-beanng geologic mo.teri"ls . This description C-osslY 
OIIerstateS the ca.se for sensitivity to acidification . Certainly the 
v ... ·i .. bles show are contributors to seIlSi ti vi tY but there ..re other,; 
(e.g. , watersbecl � ratiOS , &oil alunina , residence time of soil 
w,,-tel' in 8)il ,  eu; . ) .  All of these factors -.cting togethel' determ.J.ne 
aeDsi ti v i tY • There are ,  however , DO 1nven torY cia t.a for these f "c tors • 
Thus , the region bears careful lIOIli toring IlS 1ndicated by the di4t.<1. Ul 
Figures 4.8-4 . 13 ,  but the text shOWn might be modified to reflect the 
d1fficulty in judging just ..nere reo.l effects now occur ..ncI WtilCll 
caDbio.. tioo of fllCtors predispose areas to gr .... ter sens1t1 vi tY .,nh 
any lJICrement!S to "UIOS.,tleric -.cidny . 

[ 3

. 

O:>Dsicler"ble dau.. are presented OIl water supply .  Beyond hkrdness 
di<t.<I. , very few cl<.u.. ...re presentea OIl other w .. ter qu..l11.Y ...-r"""'ters . 
Il:> data exist for Al , pH for strE!I<IDS in the deposi twn region? &1ch 
u..tIL uught yield &aile ind1cation of ...reas o.lread, �ted which would 
add " better perspective in wlllch to assess the bottanline conclusions 
0:1" subst..ntully DO chIIollge .  

NSF-4 

NSF-5 

NSF-6 

NSF-7 

Some regional sul fur deposition  budget studies ( Shannon and Wol dner 1982; Shaw 
1982) i ndi cate total outside source deposi t i on i mpact i n  Nova Scoti a  or the 
Mari time Provi nces of about 75%, i n  compari son to the 2% i ncrement i nvolved i n  
thi s study i n  Nova Scot i a .  

REFERENCES 

Shanno n ,  J . D . , and E . C. Woldner . 1982. Estimat i on of wet and dry deposition 
of pol l utant sulfur  and eastern Canada as a function of major source 
regions .  Water Air  Soi l Pol l ut. ( I n  press ) .  

Shaw, R .W .  1982. Deposi t i on o f  atmospheric aci d  from l ocal and di stant 
sources at a rural s i te i n  Nova Scotia .  Atmos .  Env i ron .  16: 337-348. 

It is true that aci d i fi cation of surface waters could  be caused not only by 
di rect prec i p i tati on and surface runoff but a l so by di scharge from groundwater 
f low. As di scussed i n  Response MDAQC- 16 , the i ncrement of atmospheri c aci d i ty 
would  have l ocal i zed effects only i n  aqui fers composed of i ntensely fractured 
or faul ted crystal l i ne rock .  However, the impacts a r e  expected t o  b e  min imal , 
mai nly because the maximum change i n  the pH of the prec i p i tati on i n  the area 
where water i s  most sens i t i ve to aci di f i cation woul d  be only about 0 . 03 ,  and 
would  be even less s i gn i f i cant with the conversi o n  of only 27 i nstead of 
42 pl ants . 

As i ndi cated i n  Section 4 . 2 . 4  of the D E I S ,  i t  was recogni zed that several 
factors acti ng together contribute to the sens i t i v i ty of surface waters to 
ac i di f i cation.  The effects caused by the comb i nation of a l l  these factors 
have not been determi ned ; however,  it i s  bel i eved that al kal i ni ty i s  the 
primary factor that determi nes the sens i t i v i ty of surface water to acidi fi ca
tion .  

Limited water qual i ty data for  a l umi num , pH , and  other parameters are avai l abl e 
( e . g . , Water Resources Data comp i l ed by the U . S. Geol ogi cal Survey) for various 
streams in the Deposi't i on Range. However , because the data are scattered and 
it is d ifficult  to i ntegrate them i n  a regi onal format , the data for al umi num , 
pH, etc. , were not used for assessi ng the regional impacts of the proposed 
action on water qual i ty. 
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lIEDPL-I 6 January 1982 

Ms .  Marsha S .  Goldberg 
Office of Fuels Conversion 
Economic Regulatory Administration 
2000 M Street ,  N.W. 
Washington, D . C .  204 6 1  

Dear Ms .  Goldberg: 

We have reviewed the Draft Northeast Regional Environmental Impact 
Statement concerning the Potential Convers ion of Forty-Two Powerplants 
from Oil to Coal or Alternate Fuels . 

The data submitted with the Draft EIS doea not clearly indicate 
what work, if any , will be done in waters of the United States. 
If any work involving structures or the discharge of dredged 
material or fill material either permanent or temporary , is going 
to be done in any waters or adj acent wetland s ,  a Department of the 
Army permit may be required . 

If any fill is to be placed in any waterway or wetland , a more 
detailed discussion of alternatives and mitigation measures to avoid 
or minimize the impact of any fill placed in any waterways or 
wetlands ,  will be required . In addition, the resulting Environmental 
Impact Statement should contain a 404 (b) review which should be 
prepared as outlined in the final guidelines of the Environmental 
Protection Agency (Title 40 CFR, Part 320 ) .  

To insure that the resulting Environmental Impsct Statement 
adequately describes the impacts of the work which may be subj ect 
to our permit authority, we Buggest that a meeting be arranged with 
the lead agency preparing the DEIS and members of our Regulatory 
and Impact Analysi. Branches . 

Thank you for the opportunity to comment and we look forward to 
continued coordination. Should you have any questions please 

'
contact 

Mr. Carl P. Melberg of my staff at (6 1 7 )  894-2400. extension 5 1 8  
o r  Mr .  Hynes of our Regulatory Branch, extension 3 7 2  for regulatory 
matters. 

�', 

Sincerely. 

/ 
.", .../ , ..... -

' JOSEPH L. IGNAZIO 
Chief. Planning Division 

USi\COE-l The Northeast Regional Envi ronmental Impact Study is designed to assess the 
cumulative and i nteractive effects associ ated wi th multiple  conversions .  
Because of the l arge number of s i tes (42)  i nc l uded i n  the study. the  engi neer
i ng assoc iated with any spec i f i c  conversi on was not addressed. Issues assoc i 
ated with the techni cal solut i ons t o  spec i f i c  convers ion  probl ems wi l l  be 
addressed in subsequent s i te-spec i f i c  EISs .  Al l work on s i te-spec i f i c  docu
ments wi l l  be coordi nated w i th the Corps as appropri ate. 
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Ms . Marsha S. Goldberg 
U. S .  Department of Energy 
Economic Regulatory Administration 
Office of Fue ls Conversion 
2000 M Street, N . W .  
Washington, D . C .  20461 

Dear Ms. Go ldberg: 

4 February 1982 

This office has reviewed your agency ' s  Draft Northeast Regional Environmental 
Impact Statement (EIS) for the potential conversion of forty-two power plants 
from oil to coal or alternate fue ls,  dated October 1981.  Fifteen of the 
referenced power plants ,  which are found in the New York metropolitan area, 
Long Island, and Hudson River Valley, are located within the New York District 
Corps of Engineers boundaries. Waterway activities conceming the proposed 
fuel conversions of these 15 p lants would fall within the jurisdictional re
view of this office. 

Your Final EIS should note that any dredging, bu lkhead and dock construction, 
and disposal of dredged material for the purpose of accommodating coal barge 
deliveries or barge transportation of solid wastes at any of the referenced 
fuel conversion facilities would require permit review by the Corps of 
Engineers . Upgrading of the Port Reading coal transfer facility or construction 
of a new coal transfer facil ity in New York Harbor will also require review 
by New York District under Section 10 of the River and Harbor Act of 1899 and 
Section 404 of the Clean Water Act. 

The proposed regional fuel conversions do not directly affect any project 
currently being studied by the New York District. 

Sincere ly • 

.j;UM4<-/� 
SAMfiEL P. toSI 
Acting Chief, Planning Division 

USACOE-2 Conaent noted. These i ssues wi l l  be di scussed in the site-speci fi c  EISs. 
Cumulative i"pacts are di scussed on pages 5-26 and 5-48 to 5-59 in the DEIS .  
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United States Department of the Interior 

Mr. Rayburn Hanzlik 
Administrator 

OFFICE OF THE SECRETARY 
WASHINGTON, D.C. 20240 

Economic Regulatory Administration 
Department of Energy 
2000 M Street, N.W. 
Washington, D.C. 20461 
Dear Mr. Hanzlik: 

FEB 5 198Z 

Thank you for your letter of November 5, 1981, transmitting copies of the Draft 
Environmental Impact Statement for Conversion of 42 Powerplants from Oil to Coal or 
Alternate Fuels in the Northeast, Maine, New Hampshire, Vermont, Massachusetts, 
Rhode Island, Connecticut, New York, Pennsylvania, New Jersey, Delaware and 
Maryland. Our comments are presented according to the format of the statement or by 
subject. 

General Comments 

While the draft statement represents a considerable effort to collect, analyze and 
present information relevant to the proposed action, the geographic and institutional 
scopes of the analyses often preclude meaningful identification of anticipated regional 
and local impacts to fish and wildlife. The general approach of the draft statement is to 
conclude that such effects will be minimal, relying upon one or more of the follOwing 
strategies: 

I. The limited institutional scope of the analysis, namely the narrow authority of DOE 
under past and current legislation to reduce the combustion of oil and natural gas by 
electric powerplants; 

2. The broad regional (ten-State) scale of the impact analyses, namely the analytical 
inability to focus attention on small areas potentially susceptible to the impacts from 
conversion to coal. 

3. The inadequacy of baseline information and knowledge; 

4. The limitations of state-of-the-art analytical and predictive techniques; and 

5. The presumption that applicable State and Federal regulations outside of DOE's 
purview will be used successfully to mitigate anticipated environmental degradation. 

These mechanisms are used repeatedly to conclude that the environm ental effects of the 
proposed conversions will be minimal and acceptable. Upon close examination, individual 
conclusions in the draft statement are often unsubstantiated, inconsistent with the scope 

USDDI-l The Northeast Regional Envi ronmental Impact Study was designed to assess the 
effects of the i ncremental change in the exi sting envi ronment attri butabl e  to 
coal conversi ons. The overal l analytical approach provides a broad envi ron
mental framework withi n whi c h  more s i te- spec i f i c  i ssues can be addressed. For 
thi s reason I t was not appropri ate to focus on smal l geographi c areas , to 
col l ect detai led base l i ne i nformation, or to assess l ocal i zed impacts. The 
types of data as wel l as sma l l -scale analyses wi l l  appear In subsequent s ite
speci fic  documents. The results of the regi onal analysi s  i ndicate that the 
l evel s of cumulative or i nteracti ve Impact associ ated with mul tiple conversions 
wi l l  be lIinima1 . The document does not address the potential  for impacts 
associated with activity at a speci f i c  s i te ;  these wi l l  be addressed in the 
s i te-speC i f i c  ElSs. 

� I I-' W 



USDOI -2 

USDOI-3 

USDOI -4 

Mr. Rayburn Hanzlik 2 land extent of technical analysis, or simply overly dependent on alternative institutional 
m easures to mitigate potential environmental impacts. Additional technical analyses and 
a more thorough substantiation of conclusions should be presented in the final 
statement. In addition, some effort should be made to classify and discuss subareas in 
this region that might be sensitive to increased emissions from coal combustion. 

C ultural Resources 

The Heritage Conservation and Recreation Service, now merged with the National Park 
Service (N PS), furnished the Department of Energy a technical assistance comment in 
response to the Notice of Intent to Prepare an Environmental Impact Statement. A 
primary concern expressed in that letter of August 14, 1980, was that cultural resources, 
including historical and architectural sites in the area surrounding the 42 sites may be 
adversely affected by acid rain, changes in the existing transportation system, and other 
identified impacts. We remain concerned with these impacts on cultural resources, 
including impacts on gravestones and building stones sensitive because of their location 
near roadways and exposure to precipitation. The final statement should consider effects 
on properties which are listed on or eligible for listing on the National Register of 
Historic Places. For example, such consideration would include Independence Hall, the 
First Bank, the Second Bank, and the Merchants Exchange Building, Philadelphia, 
Pennsylvania. All of these buildings, as well as numerous other si tes in the entire 
northeast region, have shown the deleterious effects of acid rain caused by the impacts 
from oxides of sulphur on calcareous stone. These effects may be exacerbated if 
concentrations of sulphur oxide increase because of the proposed conversions. Since 
these possible adverse impacts may be unavoidable, specific measures to protect such 
cultural resources in the northeast should be presented in the final statement. The final 
statement should discuss the feasible approaches and techniques available to preserve 
and protect cultural resources from deterioration. 

Natural Resources [ It is briefly mentioned that air quality Class I areas could affect nearby projects if 
prevailing winds carry emissions into the Class I area. Acadia National Park on Mount 
Desert Island in the State of Maine is a Class I area. The cumulative impacts on the air
quality related values of this park need to be further addressed. 

In the discussion of Prevention of Significant Deterioration (PSD), mention of mandatory 
Class n areas has been omitted. Under Section 164(a) of the Clean Air Act, as amended, 
an area which exceeds ten thousand acres in size and is a national monument, a national 
primitive area, a national preserve, a national recreation area, a national wild and scenic 
river, a national wildlife refuge, or a national lakeshore or seashore is a Class n area 
which may only be redesignated Class I. Such areas in the North Atlantic Region include 
Gateway National Recreation Area (which includes the Jamaica Bay Wildlife Refuge), 
Fire Island National Seashore (which includes the Fire Island National Wilderness Area) 
and Cape Cod National Seashore, all located along the Atlantic Coast, which is the 
highest impact zone of this proposed action. The cumulative impacts on these areas 
should also be addressed, especially in light of the fact that New York City currently 
approaches and m ay even exceed the National Ambient Air Quality Standards (NAAQS). 

USDOI -2  

USDOI-3 

USDOI-4 

Comment noted. See Topical Response 3 . 4  concerni ng the effects of acid deposi
tion  on  cul tural resources .  

See Top i cal Response 3 . 1 . 

Present PSD C lass  I I  areas that may be redefi ned as C l ass I areas may be 
affected by the conversi ons.  The cumul ati ve impacts of the proposed conver
s i ons are predicted for the enti re Northeast Regi on .  I sopl eths of predicted 
short-term impacts are presented in Topical Response 3 . 1 ;  the effects of the 
proposed acti on on any currently des i gnated C l ass I area appear to be wi thi n  
prescri bed l im i tati ons . 
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'IIr. Rayburn Hanzlik 3 

The statement does not address the impa<!t on se<!ondary ambient air quality standards 
although these standards are ex<!eeded in several air quality <!ontrol regions in the 
Northeast. It is stated that the in<!reased emissions of nitrogen oxide and hydro<!arbons 
are likely to result in in<!reased ozone formation. Although many areas in the N ortheast 
are non-attainment for ozone, the impa<!ts of this in<!reased ozone have not been 
dis<!ussed. 

In general, the se<!tion dis<!ussing the impa<!ts to water quality is inadequate due to the 
large body of findings present in the literature that were not taken into a<!<!ount. The 
National Park Servi<!e <!an provide more <!urrent referen<!e upon request. For instan<!e, in 
the impa<!ts to water quality se<!tion, no mention is made of the impa<!t on estuaries, 
many of whi<!h are a<!id-sensitive areas and are 1000ated in National Park System areas. 

The report provides only preliminary assessments of <!umulative impa<!ts on water 
quantity and quality due to la<!k of site-spe<!ifi<! data. (For example, sites of <!oal 
produ<!tion fa<!ilities, transportation routes, <!oal storage piles, limestone quarries, 
<!umulative impa<!ts on surfa<!e water quality from dis<!harges of heated water and 
<!hemi<!al wastes.) However, without site-spe<!ifi<! data, a <!omplete evaluation of 
potential <!umulative impa<!ts to National Park System areas <!annot be made. Data for 
pH of surfa<!e water resour<!es in N PS areas in New England are not <!ompatible with 
typi<!al pH values given in the report (pp. 5-41). The report <!ontradi<!ts itself on this data 
(<!ompare with pp. 4-34 to 5-41). This issue should be resolved. 

The data given on alkalinity (pp. 4-34) indi<!ates the sus<!eptibility of the surfa<!e waters 
in most of the Northeast. The dis<!ussion on water quality impa<!ts from the proposed 
<!onversions does not take this alkalinity data into a<!<!ount. 

The 6 per<!ent in<!rease in a<!id deposition refers only to in<!reases due to sulphur (pp. 
5-14). Contributions of other <!onstituents to the a<!idity of the pre<!ipitation is not 
<!onsidered and the de<!rease in the pH of the pre<!ipitation is therefore likely to be an 
underestimate. 

The in<!reased lea<!hing of tra<!e elements (su<!h as aluminum, <!al<!ium, potassium, 
magnesium, zin<!, nid<el, lead, <!admium, and manganese) naturally present in soils in the 
watershed area in lake sediments has signifi<!ant impa<!ts on water resour<!es, both 
surfa<!e and ground water. This impa<!t is not dis<!ussed in the report. 

USDOI-5 
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Secondary amb i ent a i r  qua l i ty standards are addressed in the Ai r Qua l i ty Tech
nical Report ( Kornegay et al . 1982) .  Because of the complexity of the chem-
i ca 1 reactions i nvo 1 ved i n  the format i on of secondary pol l utants ( for examp 1 e ,  
ozone) , i t  was decided that model i ng o f  such pol l utants would not b e  attempted. 
Rather, changes in atmospheri c concentrations in secondary pol l utants cou1 d be 

. i nferred by exami n i  ng changes in concentrati ons in the primary po 11 utants , 
which  are i nstrumental i n  the formation of the secondary pol l utants. The 
results of mode l i ng pl ant emi s s i ons under the Vol untary Conversi on Scenario 
i nd i cate that i ncreased ground-level concentrati ons of ni trogen dioxide wi l l  
be below 1 �g/m3 for a l l  areas except New York C ity ,  where the maximum i n
crease wi 1 1  be be 1 ow 2 �g/m3 . The amount of hydrocarbon emi ss i ons may de
crease because of decreased use of of petrol eum products. It appears that any 
changes i n  ozone concentration wi 1 1  a lso  be sma 1 1  and from an ai r qua 1 i ty 
standpoi nt the di fference wi l l  be neg l i gi bl e .  

REFERENCES 

Kornegay , F .  C . , et a 1 .  1982. The Northeas t Regi ona 1 Envi ronmenta 1 Impact 
Study: A i r  Qua l i ty Technical Report. ANL/ES-122. Prepared by Oak Ri dge 
National Laboratory , Oak R i dge , Tenn . , and Argonne Nati onal Laboratory, 
Argonne , I l l . , for U . S.  Dept. of Energy. 

See Response NOAA- I .  

The cumulative impacts o n  surface water qua l i ty resul ting from coal p i l e  
runoff a n d  heated water and chemical waste di scharges were eval uated us ing 
s i te-spec i f i c  data. The resu l ts are presented i n  Section 5 . 2 . 3 of the DE IS .  

The i nconsi stency of the pH  val ues poi nted out i n  thi s  comment has  been cor
rected. The typical pH l evel s of Adi rondack Lake should  be stated to range 
from 4 . 3  to 6 . 4  i nstead of 4 . 5  to 5 . 5 .  

Some water qua l i ty data supp l i ed by the National Park Service i ndi cate that 
the pH of surface water resources i n  New Engl and ranges from 4 to 8, which  
appears compatible with the typi cal pH  val ues presented i n  the statement. 

The data on sens i t i v i ty of the surface waters presented in Secti on 4 . 2 . 4  o f  
the OEiS  were pro v i ded f o r  background i n formati on and f o r  e v a l uati ng the 
res u l ts of the l o ng-range transport model ( Se c s .  5 . 1 . 4  and 5 . 2 . 4  of the OE lS ) .  
The water sens i t i v i ty data i nd i cate that vast areas o f  eastern Canada i nc l udi ng 
Newfound l and and Nova Scot i a  are h i g h l y  sens i t i ve to aci d i f i ca t i o n .  However , 
under the Vol untary Convers i on Scenar i o ,  the l e v e l  of i ncreased s u l fur depo s i 
t i on wi l l  b e  3 -4% i n  New York C i ty and 1-2% i n  the Mari t i me s ,  re s u l t i ng i n  a 
decrease o f  l e s s  than 0 . 02 pH u n i t s .  

See Responses NYDEC-3 ,  NOAA-I , and  ClF-8, and Topi cal  Response 3 . 2. 

The l eachi ng of trace el ements natura l ly present i n  soi l s  i n  the watershed 
area i n  l a ke sediments may have s i gn i f i cant impacts on water resources.  
However, these impacts wou l d  not be caused by the proposed conversi on acti v i ty 
i n  the Northeast Reg i on and, therefore, are not d i scussed i n  the statement. 

� 
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Regional Dependence on Coal and Wood 

The pollution dispersion modelling in the statement assumes baseline conditions that 
appear unreasonable for the combustion of wood and coal by the residential, commercial 
and industrial sectors. The assumption that these uses will remain relatively unchanged 
throu�h 1990 may not be reasonable. It is not supported nor consistent with past trends 
and future predictions. While the report (Section 3.3.3.7) readily admits to a "potential 
for significant increases in air pollution from uncontrolled emissions from wood burning," 

USDDI -l l  I it fails to take this into consideration in the dispersion modelling. The rationale that 
such emissions are "beyond the scope" of the DEIS should be reexamined since the 
statement estimates that 20 percent of all homes in Maine, New Hampshire and Vermont 
are already burning wood. The importance of emissions of polycyclic organic matter and 
the general absence of appropriate controls on residential and com mercial combustion of 
wood and coal may require further analysis for use as baseline data. The final statement 
should attempt to predict likely increases in these emissions and include these 
predictions in its baseline projections and modelling analyses. 

USDOI -12 

USDOI- 13  

Disposal of Contaminated Dredge Spoil 

The DEIS (Section 5.5.2.2) acknowledges that selective expansion and deepening of 
coastal ports are likely to accompany conversions to coal, but fails to address the 
consequences of these activities in any detail. While the report recognizes (Section 
5.5.2.2) that "Dredge spoil disposal is complicated by the fact that bottom sediments in 
commercial harbor areas often are polluted," it does not elaborate on the consequences 
of either dredging or spoil disposal. To the contrary, it simply dismisses these concerns 
(Section 5.4.2.2), citing the potential effectiveness of "proper state and federal 
regulations." The past and future ability of such regulations to protect fish and wildlife 
resources is not indisputable. Dredging and spoil disposal practices are currently 
receiving considerable attention in major harbors such as New York City and Boston. 
The final statement should, therefore, reflect a more thorough and realistic treatment of 
the potential consequences of ancillary dredge and spoil disposal activities to fish and 
wildlife resources. 

Emission Models and Their Sensitivity 

Impacts of emissions from 40 to 42 coal-fired powerplants on air quali ty and fish and 
wildlife resources were investigated using two models, RAM and ASTRAP. Both were 
developed to facili tate analyses of large-scale, long-term patterns of transport and 
deposition, and may not necessarily be of sufficient spatial or temporal resolution to 
predict sub-regional and local impacts to stream acidity or fish and wildlife resources. In 
particular, RAM has several inherent weaknesses that both reduce its accuracy and 
warrant closer examination in the final statement. One weakness is the effect of 
topography and elevation on predicted pollutant levels and patterns. The final statement 
should at least address the sensitivity of predictions to these physical considerations. 

USDOI-ll 

USDOI-12 
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USODE agrees that conversi on of exi sti ng oi l -f i red residenti al , commerc i a l , 
and i ndustri al  faci l i ties to wood or coal are l i kely to conti nue. However,  
the ma�ni tude of these changes is  i mposs ib le  to  accurately predict ,  and the 
ana lys, s of the effects of such potenti a  1 convers i ons on the future ai r qual i ty 
basel i ne of the region  i s  not presently poss ib le .  Furthermore, USOOE bel i eves 
that such attempts at quantifi cation are not needed for thi s  analys i s ,  si nce 
the resul t i ng changes i n  the base l i ne a i r  qual i ty would  be very l oca l i zed and 
would  not contribute s i gnifi cantly to a regional analys i s  of uti l i ty conver
s i ons . Typi cal wood combustors emi t  more parti cul ates than woul d  the oi l 
fi red uni ts they repl ace , but S02 emi s s i ons are consi derably l ower (Braunste i n  
e t  al . 19B1). Uncontro l l ed emi ssi ons o f  particul ates and S02 from smal l - scal e 
coal combustors are general ly hi gher than from s imi l ar- s i zed o i l - f i red uni ts.  
For ei ther fuel , emi ss ions of part i cul ates , oxides of ni troge n ,  and S02 fol l ow
i ng convers ion  from o i l  could i ncrease s l i ghtly or even decrease , dependi ng on 
the c�aracteri sti cs of the speci f i c  fuel s .  However, the i mpact on ai r qual i ty 
would be l ocal i zed, typical ly withi n a few ki l ometers , due to the character
i stics (e. g. , stack height) of the sources converted. Therefore , such changes 
are un 1 i ke ly to affect the conc 1 us i ons of thi s ana lys i s ,  because the major 
potenti al cumul ative i mpact of mul tiple  uti l i ty conversi ons i s  i ncreased S02 
concentrations over a w i de area , which  are unl i kely to be s i gn i f i cantly affec
ted by smal l - scale conversi ons . 

REFERENCES 

Braunstei n ,  H . M. , et a l .  19B1. B i omass Energy Sytems and the Envi ronment. 
Pergamon Pres s ,  New York. lB2 pp. 

I t  was not i ntended in the d i scus s i on in Section 5 . 4 . 2 . 2  of the OEIS to di smiss  
the i ssue of  dredge spo i l  di sposal . Wi thi n the context of  this  document, the 
adverse regional i mpacts of dredg i ng and dredge spoi l  di sposal are consi dered 
to be smal l .  These i mpacts wi 1 1  be further reduced if appropri ate state and 
federal regul ations are effectively enforced. The vast majority of dredgi ng 
acti v i ty expected to occur as a resul t of the proposed act i on wi l l  be due to 
the renovati on ,  expansion ,  or devel opment of coal-de l i very faci l i ti es at the 
coal convers ion  caidi date powerpl ants . Such acti v i ty i s  consi dered s i te
speci f ic  i n  nature ( see p .  2-B) and is beyond the scope of thi s document. 
These impacts wi 1 1  be addressed i n  the s i te-spec i fi c E ISs prepared for power
pl ants where dredging  i s  requi red. Whi l e  the expans ion of the coal dump i ng 
capac i ty of New York Harbor coul d potent i a l l y  result  i n  adverse regional 
i mpacts , such impacts do not appear l i kely. This concl us ion is based upon 
several factors. F i rst,  the expans i on of existing fac i l i t i es i n  an urba n ,  
devel oped area i s  not l i kely t o  d isplace nati ve, undi sturbed pl ant or animal 
communi ties .  The b i o l ogical systems rema i ni ng at these fac i l i ti es have un
doubtedly been extens ively a l tered in the past. Thus , the impacts to f i s h  and 
wi l dl i fe resources due to expans i on of coal -dumping  fac i l i t i es are not expected 
to be s i gn i f i cant. Second , dredging activities  i n  Hew York Harbor would 
l i kely produce cl ean sand material  that coul d  be used in a vari ety of ways 
( see Sec . 5 . 4 . 2 . 2  of the OEIS) , rather than caus i ng a di sposal problem ( see 
Attachment 1, comments of the Port Author i ty of New York and New Jersey ) .  

The i nherent weaknesses o f  the RAM model , i nc l ud i ng its  anabi l i ty t o  treat the 
effects of terra i n ,  are di scussed i n  Appendix F of the DEIS.  The degree of 
i naccuracy, or sens i t i v i ty ,  is dependent upon the complexity of the terra i n  
i gnored i n  the model ; therefore , the degree o f  sensi t i v i ty varies from s i te to 
s i te. The i ntent i n  the DEIS was to eval uate regional i mpacts,  not l oca l i zed 
i mpacts such as pl ume impacti on on nearby terra i n .  Loca l i zed phenomena wi l l  
be ful ly addressed i n  the s i te-spec i f i c  EISs (see Response MDHR-4) .  

� I 
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Similarly, the final statement should explain why 1975 was selected as the year for which 
recorded meteorological data were used in the ASTRAP model. No rationale for the 
selection of 1975 as presumably a representative or typical year is presented in the draft 
statement, nor does it consider the appropriateness of analyzing atypical, but otherwise 
consequential years. Confidence in the predictions from the models would be greatly 
enhanced if these concerns were addressed in the final statement. This might improve 
confidence in the analyses because the draft statement indicates that "resultant 
predictions are not highly accurate" or "probably are accurate within a factor of two" 
(Section 3.2.2.3; pgs. 3-18, 3-20). In turn, this would help shed more light on the potential 
consequences of S02 and NOx emissions on fish and wildlife. 

Emission Impacts on Fish and Wildlife 

The DEIS's analyses of long-term transport and deposi tion of emissions are not addressed 
in sufficient detail or spatial resolution to support the conclusion (Section 3.2.2.3) that 
"the increase in deposition represents a change of less than 0.03 in the pH of receiving 
waters." Additional information concerning the spatial (three-dimensional and temporal 
averaging of deposition, and the designation, mixing, pH and hardness of receiving waters 
is needed in the final statement to better assess and substantiate both the accuracy and 
significance of the conclusions. Specific attention should focus on local and episodal 
depositions, and on the relationship of deposition to runoff (e.g. snow melts), which are 
known to be particularly consequential to aquatic resources. This need is especially 
critical since "Ecological impacts of acid precipitation are recognized as a problem in 
the study area," and the proposed conversions would increase acid precipitation by as 
much as 6 percent, on average. 

To the extent that conversion of individual powerplants to coal would require additional 
site-specific impact assessments, some of the more localized impacts would be addressed 
in greater detail later. However, it is unlikely that the serious cumulative and 
synergistic off-site effects, such as increased regional acidification of surface waters, 
will be addressed adequately in any one of these future assessments. Therefore it is 
essential that the final statement reflect a more thorough and accurate attempt to 
describe the environmental consequences and trade-offs inherent in multiple 
conversions. This might best be accomplished by focusing more attention on the spatial 
and temporal resolution of the analyses; by testing the sensitivity of those analyses to 
baseline conditions, parameters, and assumptions; and most importantly, by selecting 
some representative and critical locations for more detailed analysis in order to confirm 
the appropriateness of the general approach. 

We hope these comments will be helpful to you in the preparation of a final statement. 

Sincerely, 

� / . , 
. 

I fi (. l/lc L,-,,/ { ;/ ruce Blanchard, Director 
Environmental Project Review 
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Meteorol ogical data for 1975 were used in the DEIS because that data set was 
then ava i l able  in a form usable by ASTRAP. The data used in Top i cal  Response 
3 . 2  are for 1978 , which  is the period emphasi zed in recent i ntercompari sons of 
model s  in U . S . /Canadian scient i f i c  efforts in support of the Memorandum of 
Intent on Transboundary Air Pol l ut i on.  I t  i s  i mposs ib le  to ful ly veri fy any 
deposit ion model at thi s time s i nce dry depos i tion ,  roughly one hal f  of the 
problem, cannot yet be moni tored. 

At present, it is beyond the capab i l i ty of the ASTRAP model to i ncrease the 
reso l ution of the predicted sul fur deposit ion patterns beyond that presented 
i n  Section 5 . 1 of the DEIS  and Topi cal Response 3. 2 .  ( See also Response 
MDAQC-12 ) .  The present pH and hardness condi t i ons o f  surf ace waters i n  the 
Northeast are di scussed i n  Sections 4 . 2 and 5 . 2 of the DEIS.  It should  be 
noted that the 6% i ncrease i n  su lfur deposition  i s  associ ated with the most
po1 1 ut i ng emi ss ions scenario (Modi f ied Coal S I P--Section 5 . 1 of the DE IS) ; 
thi s  rate of deposi tion i s  predicted to occur i n  only a l im i ted area of the 
Northeast fol l ow i ng convers i on of the 42 powerp l ants to coal fi r ing . Most of 
the region  would  recei ve a much smal l er i ncrease i n  sul fur depos i t i on ,  wi th 
the exception of the New York C i ty urban area ( see Topi cal Response 3 . 2 ) .  The 
0 . 03 shift in surface water pH associ ated with thi s  deposit ion i ncrease was 
cal cul ated assuming the rece i v i ng water had no buffering capac i ty whatsoever 
( Sec . 5 . 2 . 4  of the D E I S ) .  If such a rate of deposition  should  actua 1 1y occu r ,  
the p H  of surface waters i s  l i kely t o  chan�e even less due t o  di l ution and 
buffering .  

S i nce the i ssuance of the D E I S ,  the USDOE has determi ned that 2 7  o f  the ori gi
nal  42 candi date powerpl ants consti tute a more l i kely convers ion  scenari o ( see 
Sec . 1 ) .  Long-range transport mode l i ng ( see Topical Response 3 . 2 )  i ndi cates 
that acid deposit ion in most of the Northeast would  i ncrease by 3-4% in the 
New York C i ty urban area and 1-2% in New Engl and and the Maritime Provi nces 
fo1 1 owi ng fuel convers i on of the rema i n i ng candi date powerpl ants. Thi s  sma 1 1 
i ncrease i n  deposit ion i s  unl i kely to cause an apreciabl e change in surface 
water pH. Whi l e  l ocal and episodal depositions and the i nfl uence of runoff on 
acidifi cation of freshwaters merit  attenti o n ,  i t  is not presently poss i b l e  to 
real i stical ly model these factors. 

I t  is agreed that the Northeast Regi onal E I S  is the proper forum for di scuss i on 
of cumul ati ve and i nteracti ve impacts ( see page 2-8 of the DEIS) . However ,  
the suggested methods for i mproving the accuracy o f  the assessment o f  surface 
water aci d i f i cation due to the proposed act i on are not feasi b l e  at thi s t i me .  
T h i s  as sessment i s  dependent upon pred i ction  o f  atmospher i c  sul fur deposi t i on 
rates fol l owi ng fuel conversi on .  The mai n  l i m itati ons of the long- range 
transport mode l s ,  such as ASTRAP ( see Sec .  5 . 1 . 4 . 1  of the DEIS ) , are the l ack 
of a way of check the val i d ity and accuracy of model results , and l imi ted t ime 
and space resol ution (primari ly  due to l imi ted i nput data) .  Several critical 
l ocations were sel ected and analyzed in the DE I S  ( see Tabl e  5 . 11 of the DE I S )  
and i sopleths are presented ( see Topical  Response 3 . 2 ) .  

Si nce the i ssuance o f  the DElS,  the DOE has determi ned that 2 7  o f  the origi nal 
42 candi date powerpl ants constitute a more l i kely conversion scenario ( see 
Sec. 1) . Long-range transport model i ng ( see Topical Response 3 . 2 )  i ndi cates 
that aci d  deposit ion wou l d  i ncrease by 3-4% in the New York C i ty urban area, 
and 1-2% in New Engl and and the Maritime Provinces fo1 1 owing fuel convers i on 
of the rema i n i ng candi date powerpl ants.  Thi s  sma l l  i ncrease i n  deposi tion  i s  
unl i kely to cause a n  appreciable change i n  surface water pH. The impacts 
caused by this s l i ght i ncrease in sul fur deposi tion are l i kely to be smal l .  

.,. 
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February 5 ,  1992 

Mr . Steve Ferguson 
Acting Ch�ef , Analysis Branch 
Of f i ce · of Fuels Programs 
Econom ic Regulatory Administration 
Department of Energy 
2000 H. Street ,  N . W .  
Washing ton ,  DC 20461 

Dear Hr . Ferg uson: 

Enclosed are EPA ' s  comments on the Draft Northeast Reg ional Coal 
Conversion Environmental Impact Statement ( E I S ) .  We appreciate 
DOE ' s  ef forts to analyze the complex interactive impacts caused by 
the conversion to coal of these 42 powerplants . The f inal product 
will be valuable to the publ ic , to industry and to EPA . Many 
questions have been ra i sed on the cumulative impacts of these 
convers ions , and the Final E I S  should go a long way toward answering 
them . 

Our comments are focused on air qua l ity , solid waste d i sposal , and 
water quality impacts. In our view , the E I S  described most of the 
major conce rns , but does not analyze some of them in suff icient 
deta il or present them i n  a proper contex t .  A summary of our 
comments , Which are d iscussed in detail in the Attachment , follows : 

• Air Qual i  ty 

_ TSP impacts are not adequa tely d iscussed . 

Emiss ion l imits and capacity factors used in the modeling 
need to be update d .  

Results from the model ing need t o  b e  described more 
real istica l l y .  

• Sol id waste 

Aah d isposal alternatives other than land f i l l ing are not 
discus.ed . 

Aasumptions about coal ash contents and disposal techniques need to be updated. 

- 2 -

• Water Qual i ty 

Better d i scussion of e f f luent controls is needed . 

The pred icted pH change in the depos i t ion reg ion should 
be documented and portrayed more real istically . 

We have tried to be as spe c i f i c  as possible in these comments and 
have attached information in appendices when it would be use f ul . 
In accordance w i th our E I S  rat ing system ( explanation enclosed ) we 
have rated this E I S  as ER- 2 .  Please call Tom D ' Avanzo of my staff 
at 223-0400 i f  you have further questions. 

Sin7Je� , , O-#

��� Lester 
1

.
Adm inistrator Reg iona 

Enclosures 

.j>. 
I 
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EXPLANATION OF EPA RATltlG 

Envi ronmental Impac t of the Action 

LO -- Lack of Objecti ons 

EPA has no objecti ons to the proposed acti on as descri bed in the draft envi ron
mental impact statement; or suggests on l y  minor changes in the proposed action . 

ER -- Envi ronmenta 1 Reservati ons 

EPA has reserva tions concerning the envi ronmental effects of certain aspects of 
the proposed action. EPA be l i eves that further study of suggested al ternatives 
or mod i f i cati ons is requi red and has asked the ori g i nating federal agency to 
reassess these aspects. 

EU -- Envi ronmenta l l y Unsati sfactory 

EPA bel i eves that the proposed action is unsatisfactory because of i ts poten
tia l l y harmful effect on the envi ronment. Furthennore, the Agency bel ieves that 
the potential safeguards which might be uti l i zed may not adequately protect the 
envi ronment from hazards ari s i ng from thi s acti on. The Agency recoomends that 
al ternati ves to the action be anal yzed further ( i nc l ud i ng the possibi l i ty of no 
action at a l l ) . 

Adequacy of the I mpact Statement 

Category 1 -- Adequate 

The draft environmental impact statement sets forth the envi ronmenta 1 impact of 
the proposed project or action as wel l  as a l ternatives reasonably ava i l a b l e  to 
the project or act i o n .  

Category 2 -- I nsufficient I nformation 

EPA bel i eves that the draft environmental impact statement does not conta i n  
suffici ent i nformation t o  assess fu l l y ,  the envi ronmental impact o f  the proposed 
project or action. flJwever, from the i nformation submitted, the Agency is able 
to make a prelimi nary determi nation of the impact on the envi ronment. EPA has 
requested that the origi nator provide the i nformation that was not inc l uded i n  
the draft environmental impact statement .  

Category 3 -- I nadequa te 

EPA bel i eves that the draft envi ronmenta 1 impact statement does not adequatel y  
assess the envi ronmental impact of the proposed project o r  action , o r  that the 
statement i nadequately anal yzes reasonably avai l ab l e  al ternatives. The Agency 
has requested more i nformation and ana l ysis concerning the potential env i ronmental 
hazards and has asked that substanti a l  revi sion be made to the ' i mpact statement. 

I f a draft environmenta 1 impact statement is as si gned a Category 3, no rating 
wi l l  be made of the project or action; since a bas i s  does not genera l l y exi s t  on 
which to make such a determi nation. 
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'!he coa.l. conversion program ' s  lID9t significant iJtt>8ct will be on air quality. 
Experience 90 far ..a:- that these conversions can take place without violatirq 
air quality stanciaros. Some conversions . such as Brayton R)int in Somerset, 
Massachusetts . may even result in i.Jq;lroved air emissions. ( See Attachment 1) 
My conversion. tloooever .  raises a nllltler of �rtant air quality issues 
which need to be addressed. With the exception of 'l5P intlacts . lIDSt of 
these issues are discussed in the Ebvironmental InplCt Statement ( E:IS ) .  
'!he E:IS notes that new electrostatic precipitatorS can provide nDre than 
adequate particulate control for c:onvertir¥,} units. EbWeVer. the E:IS fails 
to mention that many of the oonvertiIq plants may take advantage of the 
Delayed �liance Order provisions of the Clean Air Act an:! burn coa.l. before 
new E:SP's are installed. '!hese units will emit III.ICh mare than the present 
aroount of 'l5P bet1ole8n the time coa.l. burniIq starts an:! the time new precipitators 
are functioniIq . '!his time will vary, but may be as lOll) as 4 years. 
To fully describe 'l5P conoerna. the Final EIS should incltde an OITerview of 
short term 'l5P impacts duriIq this interim reo period. '!his should also incltxle 
a discussion of mitigation ... asures that utilities can use to minimize 'l5P 
emissions before new precipitatorS are installed. SUch emission mitigation 
measures are required by Section 113 (d ) (7)  of the Clean Air Act. InfoClllltion 
on these controls is provided in Attactml!nt 2. 

(he other general cament cooc:erns the as&l.IIIPtions used for roodeliIq air quality 
impacts in both the <XIIIbustion an:! delXl8ition regions. '!he US makes a nllltler 
of ass�ions about SO:! emission limits, units which will be convertiIq , 
an:! plant capacity factors that may oot reflect the intentions of the convertiIq 
utilities or the States in which the plants are located. '!he emission factors 
shoooIn in Table F. 4 ass ...... many of these plants will oot seek variances fl:au 
the current SIP. an:! will use Flue Gas Desulfurization to meet a striIqent 
sulfur limit. In fact. the use of FGD could precJ.tde some of theSe plants 
frau c:onvertir¥,} at all. It is mare lil<ely that many of theae plants will 
receive relaxations fl:au the current SIP rather than convert usiIq FQ). l>Ie 
realize that SIP limits present a "1Ir:IviIq tuget" that are difficult to 
categorize. a:-ver , better infoCIIIltion should be available fl:au the utilities 
an:! the relevant state air Iqencies. '!hese groups should also have updated 
infoCIIIltion on the units in each plant which are liJcel.y to convert. Please 
feel free to call EPi\ Req ional air progt'llllll for this infoCIIIltion as well. 

Plant capacity factors are also an �t variable in any determination of 
air quality i.JItlacts. All of lXE ' s  analysis is directed at evaluatiIq the 
i..ncz:'eI8\tal cl'lan3e in air 1'Ol1ution that can be expected fl:au the conversions. 

While this � makes sense . determiniIq the capacity factors to use in 
this evaluation requires maI<in; ass�ions about the way in which thoIoe 
plants will operate under coa.l.. !'gain . the utili ties will be the beSt source 
for this infoCIIIltion. 

USEPA-l 

USEPA-2 

I t  i s  noted that some faci l i ties may operate under del ayed compl i ance and that 
ground-l evel concentrati ons mi ght be hi gher. However , the emi ss ions wi l l  not 
be al l owed to be so great that vi ol ati ons of the ambient a i r  qua l i ty standards 
occur;  emi ss  i ons wi 1 1  be determi ned by agreement between the uti l i  ty and the 
appropr iate regul atory agenc i e s .  Ant i c i pati ng whi ch pl ants wi l l  be operati ng 
under del ayed compl i ance orders and what the elevated emi ssion  l evel s  mi ght be 
i s  not pos s i b l e .  Mi t i gati on measures that can be used by uti l i ties to m in imize 
TSP emi s s i ons before i nstal l at i on of new precipi tators and resul t i ng impacts 
wi l l  be d i scussed in the s i te-spec i fi c  E ISs .  

The Modi fied Coal S IP  i s  an attempt to  model possi b l e  rel axati on of S I Ps .  In  
many cases , FGD wi l l  not be  requi red ( see Tables 2 . 5 and  2 . 6 ) .  The Vol untary 
Convers i on Scenari 0 i s  des i gned to model only those pl ants p 1 anni ng to convert 
vo 1 untari ly.  The effects of changi ng the short-term capaci ty factors for the 
o i l -fi red scenarios woul d i ncrease the predicted i mpacts of conversi on .  
Howeve r ,  the data upon which such an assumption cou l d  b e  based are unava i l able .  
Therefore, an i dentical val ue for  pre- and  post-conversion  short-term capaci ty 
factor , 100%, was chosen. The l atest data , as recei ved from the uti l i ties , 
are gi ven in Section 2 ,  Table  2 . 3 .  

A di scuss i o n  of d i  spatchi n g  procedures used by uti l i  ties i s  outs i d e  the scope 
of thi s document. 

� 
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For elUlll{)le, in determini.rq the annual average iJq;Iac:ta WI� the RAM model, 
lIE uaed projected capac:ity factors of about 60-65t. \oIlile m:xIel� WI� 
capac:ity factors less than lOOt DIlly provide acceptable results , t:hoae used 
in the draft EIS appear low. '!his is particularly true considerirq that 
Dlllny of the .... plants will be increas� their capacity factors OlIO> they 
switch to lower cost coal . Many utilities DIllY be pl� to oporate oonverted 
units at capac:ity factors cloaer to 80t. 
Capacity factors also play a role in the !on; range transport (deposition 
�ion) no:Iel�, in quantifyirg coal CCIIblstioo by-products (apperrjix G) an:! 
in the 24 hour model� WI� RAM. '!he poasibility of increased capac:ity 
factors for a oonverted unit Dlllkes this 24 hour analysis particularly difficult. 
'!he Draft u..... the foll.awin; equatioo for the 24 hour analysis: 

Coal 
emissioos (lOOt Capacity) 

Oil 
anissions 

( lOOt Capacity) 

Incremental 
emission 

�e 

For oil bum� plants that are now used as intermediate or pealtirq facilities, 
assll1l� a lOOt capac:ity factor under oil may not be a conservative ass�. 
It IMY, instead, overest:iJ1late oil emissions an:! in do� so underest:iJ1late 
the i.nc::wmental impact of a converted plant. An al ternati ve approach would 
be to no:Iel oil emissioos at a lOOlll!r capacity factor for the 24 hour analysi., 
per!laps basa:I en actual fllel ocns�on. 
In a related point, the Final. EIS should discuss in general terDII the displltch� 
methods utilities u.... to distribute electricy frau a set of �lants 
(oil, coal ,  nuclear, hydro, etc. ) to 0CXlIIU1Ier8. 'Ihese methods vary, but are 

often bued 00 CCIIP1terized algoritl1mB which include the cost of fuel as an 
i.np:»::tant variable . An example is the New Eh;jland EQwer ExcI1arqe operated by 
the New Eh;jland �r 1\:)01-

As plants CIXMIrt, increased production by coal bum� plants !Day be offset 
by dec:reased production frail other (possibJ.y oil bum� ) plants. '!he net 
emiMion �e will vary frail area to ........ , an:! would be difficult to OCI!plte. 
Howaver, the Final should provide the reader wi th an overview of dispatchirq 
p:ooedures an:! the vay in which utili ties !Day inc:reaae or decrease the capac:i ty 
factors of the plants in their grid. 

A final general o::maent ccncerns ' the lack of infoDlllltion en sulfur variability. 
'!he sulfur ocntent of coal supplied to a boiler, even when frail the _ 
mine , varies hour-to-llour an:! day-to-day. Coal han:!l� an:! cle� practices 
influenc:e this natural variability, usually dect'e1Ul� it. '!he final EIS 
should provide some basic infoDlllltioo 00 this subject an:! note its relevance 
to m:xIel� short-teeD iJq;Iac:ta. Infomatioo 90 far en the Brayton lQint coal 
supply shows that the sulfur CC::ltent is averag� less than the l o St �ulatory 
l.iJnit. (See Att:achment 3. ) '!he final EIS should present infOEllllltioo en 
this trend, as weli. 

USEPA-3 Coal variab i l i ty is d i fficult  to predict:  variab i l i ty occurs natural ly ,  and 
i s  enhanced by coal c l eani ng and hand l i ng. Because of the uncertai nty i n  
su l fur content o f  the coal t o  be burned, i t  was assumed that the coal purchased 
would  exactly meet the spec i fi cations requi red to achieve the emi s s i on rate 
described i n  each scenari o .  I n  general , the concentrati ons predicted by the 
model are greater than those that wou l d  actua l ly occur, except for pl ants with 
aerodynamic  downwash problems or p l ants l ocated i n  areas of complex terra i n .  
Thi s  degree of conservativeness i s  appropriate for i nc l us ion i n  envi ronmental 
impact statements and i s  consi stent wi th the mode l i ng requi rements of many 
regul atory agenc i e s .  

� I 
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LorYJ RaniJe Transport 

Q\e of the I1D8t useful functions of this Reg ionaJ. EIS is to analy�e the lorq 
r:aR3e transport of emissions. Iobile there is controversy Oller the usefulness 
of lorq r:aR3e transport m::xlels , ASTRAP is am::n:j the best of those no:Iels 
available . My m::xlel , however, is ooly as good as the inputs to it, and roE 
sholild again note the reservations expressed above concernirg the emission 
limits and capacity factors used in the draft. 

In introducirg the ASTRAP m::xlel (section 5. L 5) , IDE outlines some of the 
limits to usirg a lorq rarge transport no:Iel to predict acid deposition and 
resulo:irg pII. '!he emission of nitrate deposition fran the m::xlel is one 
i..n{lortsnt drawback that is mentiooed. '!his section sOOuld be expanded to 
fully clarify the no:Iel 's stren:lths and weal<nesses . For exan{>le, the a9Sl>1t'tion 
that stack heights will not charge is not mentiooed , nor is the ass�ion of 
linear atlOOspheric sulfur chemistry. 

Given these drawbacks , the sections discussirg results of the m::xlel oonvey too great an �ssion of certainty and accuracy. '!he UBledined statement 
at the top of Page 5-41, for exantlle, states that a decrease of pII by .03 
units is the greatest possible charge. '!his precision is unrealistic. Nl.lllbers 
like these need to be placed in context, perhaps by incJ.lXlirg a rarge of 
figures or by placirg confidence intervals azound them. 

'!he derivation of these nlE1bers is also iJr(lortant to an UBlerstandirg of them. We reali� that a detailed technical air quality report is beirg 
prepared in a separate vol.....e. ItM!ver, the final EIS should still have a 
better presentation of the way in which the .03 pH charge and similar figures 
>/ere derived ; pernaPs In an appendix. '!he � loadirgs assIIOed for the 
lIIXIel.irg should also be incllXled in this appendix. 

Finally, the att� to treat the effects of charge in acid deposition rates 
separately frau the acid precipitation phenanenon needs nora analysis. It oould be that the effects of acid precipitation are the result of c\JDlllative 
depositicns over lorqer periods. If this is proven true, then even small 
increases in deposition rates might adversely influence lorq r:aR3e acid 
precipitation �. Because of these uncertainties, >/e recannend that 
this section be nore fully anal� and that the conclusions reached in the 
draft report be clarified in the final doc.....ent. 

caat>ustion Reg ion li!Ip!I!Cts 

'lhe draft EIS also att� to anal� short r:aR3e � int>acts in tile 
"CXIIibustion region" surroundirg each of the converted plants. As the EIS 
states, such an analysis can ooly predict general trends in ambient air 
quality resultirg frau the oonversions. Witlx:>ut a I1LICh more tlx:>rocgh analysis not appropr:iate for this EIS, this no:Ielirg will provide , at best, ooly an 
overview of local. air quality i1It>actS. 

'!he draft lists some of the reasons this is true. '!he RAM no:Iel used for the 
draft does not consider terrain surroundirg the plants , uses a sirgle 
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Stack he i ght assumptions are a l i mi tation of scenario  descripti ons , not of 
ASTRAP capabi 1 it i es .  The scenari os exami ned in Topi ca 1 Response 3 . 2 show 
considerable  modi fi cations in stack parameters.  For a response to the com
ments on ni trate depos i t i o n ,  see Response ClF-B. 

There cannot yet be ful l veri f i cati on of any l ong-range transport and depo s i 
t i o n  mode l , s i nce dry depo s i t i on cannot yet be successfu l ly monitored. The 
most compl ete verifi cati on stati stics  for ASTRAP are in the Phase I I I  report 
of the model ers subgroup for the U . S . Canad i an research supporti ng the Memoran
dum of I ntent on Transboundary Air Pol l ut i o n ,  and that has not yet been 
Offi c i a l ly released. 

The 0. 03 pH decrease arose from conversion of the l i near 6% maximum depo s i t i on 
i ncrement.  The maxi mum depo s i t i on i ncrements under the Vol untary Convers ion  
Scenario i n  thi s  FE IS  are somewhat less , parti c u l arly away from the  New York 
C i ty urban area ( see Topical  Response 3 . 2 . ) 

The acid  depo s i t i on rates di scussed i n  the OEI S  i nc l ude contributions from 
both wet ( i . e . , snow, rai nfal l )  and dry processes.  These deposi tion rates are 
the bas i s  of  the assessment of the i mpacts to bi ota caused by i ncreases i n  
sul fur depo s i t i on a s  a result o f  the proposed action (see Topi cal Response 3 . 2 ) .  
I t  i s  apparent that the adverse effects o f  aci d  preci p i tation seen i n  sens i t i ve 
aquati c  ecosystems are the resu lt  of an i ncrease i n  the aci d i ty of these 
systems occurri ng over a period of decade s .  long-term ac i d i f i cation has not 
been conclus ively s.hown to occur in terrestrial  ecosystems (see a l so Sec . 5 . 4 
of the OEIS and Topi cal Response 3 . 3 ) .  As the depo s i t i on of sul fur in most of 
the Northeast i s  expected to i ncrease by 2% or l ess  under the Vol untary Conver
s i on Scenario  ( see Topical  Response 3 . 2) , no apprec i abl e change in surface 
water acidity is expected fol l owing fuel conversion .  

The mode 1 i ng was  i ntended to predi ct genera 1 trends i � ambi ent air  qua 1 i ty, 

and was not desi gned for an NAAQS analys i s  or a PSO . l ncrement consu!"ptl on . 
analys i s .  At the time of the analys i s  no other model l ng effort of thl S magnl 

tude had been attempted. S i nce then , there have been attempts to model the 

i mpacts of mul tiple  coal convers ions ,  but these i ncl uded .fewer pl ants . and used 

a di fferent di spersion model . Unti l the Northeast Regl Onal analysl s  was 

f in i shed , it could only be conjectured as to where potential " hot sp!'ts" !,f 

hi gh concentrat i on mi ght occur. That was the goal of the s t.udy--to 1 dent.l fy 

and analyze areas of potential ly h i gh regi ?nal im�act resu l t l n� from mu� tl p l e  

convers i ons not those that woul d  b e  consl dered l n  the analys l s  of a sl ngle 

conver s i on ( for examp l e ,  the effects of � convers i on on aci d  depos i t i on) . 
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aeteoI:'oJ.o;Jical data set, uses a coarse receptor neboork, ard is designed for 
rur.a.l areas. 'lhese ard other limitations make the data in the draft 
�iate for either an NAAOS analysis or a PSD increnent cons�on 
�ysis for any one plant. 

lihUe the dra£t acIcnowledges tllese limits in some sections, other sections 
state that the data is highly conservative ard reflects IoOrSt-<:ase conditions. 
'!he urderlined sentence on the top of page 3-19, for exanple , explains "the 
� used in the DDiel were conservative which should result in a 
<XlnSeJ:Vative or "wIxst�· prediction of all' quali ty • • • • SUch claims are 
unwarranted in light of the no:Iel� constraints discussed above. As the -
model� sul:ai.tted in the !Xl) applicatioos for both the Salem Harbor ard 
lit. 'Ita <X1IlVer9ions sbcoIs, there is no reasoo to believe that the RAM DDielirq 
in the dra£t is consexvative. Site-specific factors might well alter the 
S02 values stated in the draft. 

Sectioos discussinJ tIxJse areas in which the nolel does predict exceedenoes 
of the � standiu:tI are vague. '!he draft refers to "slight exceedenoes. 
wlticb can be eliminated by the application of "mitigative techniques· . '!he 
Final EIS should expand on this discussion by explain� the mitigative _ures 
that would be needed to avoid NAAOS violations . In addition, the Final should 
describe the next series of steps which "'ill be taken to better analyze local 
air quality �. 

For exq:>le, the states of New Jersey ard New York have organized a nolel� 
ocmo.ittee urw:Ier a bi-state group called the Atlantic Alliance. With technical 
dSSistance pcovided by EPA 's Region II, the group will assess the potential 
<X1IlVer9ion of 18 � plants in the New York metropolitan area. Detailed 
lIDdelinJ will also be a part of any Delayed Caupliance <rder application. 
SldI modelilq will provide a refined analysis of the trends presented in the 
EIS. 

SOLID ii\STE f Solid oeste disposal is second in iDp>rt:ance only to air quality as a coal 
oonversi.an issue. '!he problem of diS'p09� of coal CCI1t>ustion .... ste products , 
particularly ash, will grow in direct proportion to the nllli:ler of utilities 
(ard industries) buming coal. 

It is disappointirq, therefore , that the draft E:IS was not able to provide 
IIIOre infatmati.an 00 ash disposal alternatives , in particular the potential 
for I1I8dtetirq ash as a re-<JSable product. '!his infoJ:l1\lltion is also not available in the EIS ' s  'n!chnical Report on IoIaste Disposal. At a mi.ni.JnI.u1, a 
survey of lOll! possible � techniques w:>uld give the reader the general 
idea that alternatives to disposal are possible. While research in this 
developing area is needed ,  lOll! re-use techniques have been well establis� • • 
!t>re infaI:mati.an 00 this subject , in particular the use of ash fran Brayton 
Rlint as landfill CCNer, is included in Attachment 4 .  

• See: _ Yodt state Ebergy research ard Developoent Authority, AssessnI!nt 
of Needs an::! Management C\>tiOns for the Disposal of Coal Wastes in New york 
�, Prepared by Fred C. EIart Associates , November, 1980. 
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Al though the RAM model does not i ncl ude the effects of terra i n ,  nei ther did  
any other EPA-approved mul ti  source model at the t ime of the analysi s .  The RAM 
model only uses one set of meteorological  data , but no USEPA-approved Gaussian 
model uses more than one meteorological data set. A dec i s i on had to be made 
concerni ng whether the meteoro 1 ogi ca 1 data set shoul d be representative of the 
source, the receptor ,  or the transport regime between the two. The analys i s  
i nc l uded a centra l i zed set o f  data found wi thi n the subregion o f  concern. The 
exception was the Boston Subregion,  which was further divi ded to make use of 
Port l and , M E ,  Boston,  MA, and Hartford , CT, data. A course receptor grid was 
used. An NAAQS or PSD analysi s  for the enti re northeastern United States wi th 
a gri d spaci ng to sat i s fy the needs of such ana lyses , combi ned wi th al l the 
scenarios that were i denti f ied ,  would have been cost-prohibi t ive.  The rural 
version of RAM was used because the urban version predi cted violation of NAAQS 
i n  areas where moni tored data showed no v iolation.  The rural version provi ded 
more acceptab 1 e estimates of atmospheri c concentrati ons . 

Additional , more sophi sti cated model i ng i s  certai nly warranted to assess the 
effects of conversion on smal l er areas. 

See also Responses USEPA-l and NYDEC-9 , and Top i cal Response 3 . 1 . 

A di scuss i on of coal ash marketi ng was presented i n  Section 1 . 2  i n  Appendi x 1 
of the DEI S ,  and has been expanded in Top i cal Response 3 . 5  (Waste Di sposal ) ,  
i ncorporati ng the i nformation provi ded i n  this  comment. 
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1he draft does provide a good owrview of lan::!fill sitin3 criteria ,  but this 
discusaioo 'oDUld benefit 'elf I'IICII:9 detail 00 what utilities are actually doin3 
with their ash wastes. 1he EIS does not make it clear, for ex�le, that 
scme plants UH a wet sluicin3 system an::I lagooo the ash oo-site while other 
plants use a dry, pnBlIIIiltic system in which ash remains oo-site only for a 
very few days. A charaCterizatioo of actual ash disposal techniques ( for 
thoSe plants that are far eN:lu:]h alorq to proYde this information) 'otlUld 
clarify this sectioo. 

Some utilities may be interested in ocean disposal of ash. As described in 
Appendix H, an EPA permit under the Marine Protection, Research, an::I 
sanctuaries Act "",uld be required for ocean disposal . Consolidated a3iBon 
recently applied for a Special Permit to tenp:)rarily dllllP 500,000 taIS/year of ash at EPA 's 106-1nile Ocean Disposal Site . 1heir application inclOOes 
resUlts of a reeearch prcqr .... analyzin3 ash disposal � oonduc:ted last 
year .mer an EPA research permit. 'ltI date, EPA has made ro determinatioo 
about the aooeptability of the ash for ocean disposal. (hly ash wastes are 
under evaluation ; scrubber wastes are rot bei� considered for ocean dllllPin3 · [ Finally, as discusaed abOve, the utilities should be consulted coocemin3 
their plans to ocnvert usin3 FGD, an::! whatever plans are available should be 
used for the Final. 1he Final EIS should also include better informatioo 00 
the ash ocntent of coals. 1he estimate in 'nOble G. 3 of 13.4t ash is too 
hiqh for many plants. Ash contents closer to 10\ or 9' are I1Dre realistic 
an::! in accordance with I1DSt state SIP regulatioos. 

WM'ER <;.UI\LJ.'l'Y 
1he sectioo addressin3 water quality concerns in the supply region provides a 
good s\IIIIIIIrY of minin3 operstioos �. 1he diSCUllllioo is, 00weI/er. OY8rly 
optiJDiatic aboUt the ability of currgnt technology to control those �. 
ACid seeps fxaII mines in areas high in pyrite minerals are difficult to 
control , even with best avai.lab.le technola,)Y. SiJllilarly, the � that 
dilutioo of mine effluents will cause minimLn � in laIqe river systemS 
is wgue, apart frau any discusaioo of the size of the mine . A lm:ge mine 
in a lm:ge watershed ooul.d have a �le effect to a smaller operstioo 
in a SIIIIlller waterShed. 
In the c::amustioo reg ion ,  oo-site water quality � are call88d \Ximarily 
by runoff an::I leachate frail a plant 's coal pile an::! ash lIIIIfIII9enent sys� . 
'!he section describin3 these � should also include information 00 
lllitigatioo measures that are used to control thea �. '!he Brayton 
!\::lint plant , for example , is cons� a oollectin3 tranch around its 
coal pile to t.rsruSPort runoff to a waste treatment system. Sane plants 
usin3 a wet sluicin3 system may need to line their ash disposal lagoons. 

, 
Similar measures can be used to miniJllize the � outlined in the draft. 

that are bein3 undertaken for 9CIIB rivers adjacent to coal oooversion candidates . 
r '!he Final EIS should also reference the � fish restoratioo prcqrama 

USEPA-12 '!he Connec:ticut River, for example , has an active Atlantic 5alJoon restoration 
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A di scussi on of ocean di sposal of coal ash and scrubber s l udge is presented i n  
Appendi ces H and I o f  the D E I S ,  and has been expanded i n  Topi cal Response 3 . 5  
(Waste Di sposal ) .  

The uti l i ties were surveyed ( see Appendi x  A ,  Letter to Uti l i ties)  and the 
i nformati on provi ded was used to develop the scenari os used in thi s  FEIS  ( see 
Sec. 2 ) .  Compari son of Tab l e  2 . 7 of thi s  FEIS and Table  G . 3 of the DEI S  i ndi
cates whi ch uti l i t i es have provi ded i nformati on on  projected ash  content of  
the coal . The  val ue 13 . 4% was used as  a conservati ve case that coul d meet the 
SIP  w i th 99% col l ection effici ency. 

Section 5 . 2 . 1 ,  p. 5-2 3 ,  l i ne 22 , of the DE IS is revised as fol l ows : 

" . . .  How c l osely the regulations set out i n  thi s Regul atory Program can be 
fol l owed and enforced wi l l  partial ly determine the extent to which  water uses 
wi l l  and can be protected from the adverse effects of coal m i n i ng .  It must be 
noted, however,  that even w i th the use of best avai l able  technol ogy in mine 
areas high i n  pyrite mi neral s ,  control of aci d  seeps from mi nes may be ex
tremely difficul t . " 

Section 5 . 2 . 3 . 2 ,  p. 5-28 , l i nes 10-14 of the DE IS  are revi sed as fol l ows: 

"Proper col l ection and treatment of runoff and i nf i l tration from coal and ash 
storage pi l es wi 1 1  he 1 p reduce s i te-spec ifi c i mpacts . The measures to be used 
to reduce the producti on of l eachate and runoff from these p i les are s i mi l ar 
to those d i scussed i n  Section 5 . 2 . 2 for coal storage systems . "  

Emi ssi ons of metal s from coal-fi red powerpl ants i nto aquatic ecosystems are 
most l i kely to occur as the resul t  of ( 1 )  the deposition of parti cul ates i nto 
surface waters or (2)  runoff from coal and coal-combusti on waste storage 
fac i l  ities.  The amount of meta l s  enteri ng surface waters from fuel conversion 
candi date powerpl ants (operati ng wi th effic ient particul ate control devices 
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p<o:JnIIII, and utilities are projected to spend OYer $40 miiliat at fish ladders 
there ala"Ie. * Some concern has been lIQiced that even law level CXlI1QI!ntrations 
of lIIE!tals lII!ly hinder these efforts. 

!he p!:evious CCIIIIII!I\t on l.on:j-range transport addre� .... ter impacts in the 
depositiat re:jiat. �ain, pi! predictions resultin;l fran the ASTRAP l1DdeJ. need 
to be described rrore realistically . 

* New �land River Basin Calmission, water , watts and Wilds , IIj'drop:7wer and 
Cc!!p!tirlg tlges in New Eryland. AuJust. 1981. 
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and wel l -desi gned coal and combustion waste storage fac i l i ti e s )  wi l l  be quite 
smal l .  Any add i t i ons wi l l  be quickly di l uted due to the high monthly average 
f low rates in the ri ver systems of the Northeast Region  (Table 5 . 17 of the 
DEI S ) .  Therefore, it is unl i kely that metal s  emitted from powerpl ants fol l ow
i ng fuel convers i on wi l l  have an adverse affect on anadromous f ish  popul a
tions .  Other potential impacts to anadromous f ish  popul at i ons resul t i ng from 
fuel conversi on (e . g . , the effects of i ncreased thermal p l umes )  are not con
s idered to be cumul ative or i nteractive in nature ( see DEIS p .  2-8 ) .  This  
conc l us i on is  based upon the spatia l  di stribut i on of the conversion candi dates 
and the results of analyses performed in the DEIS  ( for examp l e ,  see 
Sec . 5 . 2 . 3 . 3 ) .  S i te-spec i fi c  i mpacts to anadromous f ish  populati ons wi l l  be 
di scus sed at l ength i n  E ISs  prepared for those generati ng fac i l i t i es where 
such impacts mi ght occur. 

A detai led description and analys i s  of waste di sposal s i tes is presented i n  
the technical report o n  waste di sposal (Sagu i n s i n  e t  a 1 .  1981) .  

REFERENCES 

Sagui n s i n ,  J . C . S . , et al . 1981 . The Northeast Regi onal Envi ronmental Impact 
Study: Waste Di sposal Technical  Report. DOElRG-0058. Prepared by 
Argonne National Laboratory, Argonne , I l l . ,  for Economic Regul atory 
Admi n i strati o n ,  U . S .  Department of Energy , Washi ngto n ,  D . C .  

S i nce t h e  DE I S  w a s  i s sued , t h e  USDOE has determined t h a t  2 7  o f  t h e  o r i q i na l  42 
cand i date powerp l a nts cons t i tute a more l i ke l y  convers i on scena r i o  ( see Sec . 1 ) .  
Under th i s  scenar i o ,  projected s u l fur depo s i t i on has bpen substant i a l l y reduced 
to 3-4% in the New York C i ty Area and 1 - 2% i n  the Mar i t i me Prov i nc e s  ( s ee 
Top i c a l  Response 3 . 2 ) .  
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Marsha S. Gol dberg 
Office of Fue l s  Conversion  
Econom i c  Regul atory Administration 
2000 M Street , N . W .  
Wash ington , D . C .  20461 

Dear Ms. Gol dberg : 

January 1 2 ,  1 982 

The State of Connecticut Department of Envi ronmental Protection has 
revi ewed the Draft Regional Envi ronmental Impact Statement prepared for the 
potential  convers i on of forty-two powerp1 ants from oi l to coal or al ternati ve 
fue l s  and submits the fol l owing conmentary. 

Overal l ,  because of the extremely general nature of the analyses of the 
potential  envi ronmental i mpacts , it is impos s i bl e  to provide any techni cal 
conments rel at i ng to the pos s i b l e  effects of conversi on to Connecti cut , 
espec i a l l y  a i r  qual i ty impacts. I t  wou l d  requi re a s igni fi cant amount of 
staff time and a rather extensive  model i ng effort to generate the spe c i f i c  
data o n  a i r  qual i ty impacts t o  the state whi ch i s  n o t  i ncl uded i n  the 
regi onal E I S .  For thi s  reason , a more deta i l ed review must awa i t  the preparation  
of  s i te-spe c i f i c  envi ronmental i mpact statements for the convers i on of i ndivi dual 
plants .  

I n  addition to the l ack of spec i f i c  i nformation rel ating to the env i ronmental 
impacts on Connect i cut , there are other topi cs which  were not adequately 
addressed in the E . I . S . I n  the di scus s i on of al ternat i ve techno l og i es and 
conservation ,  each al ternative is seo.rate 1 v  a�ses�ed .nd then di smi ssed a< 
i nadequate. However, a combi nation of a l l  of these al ternative technologies 
and conservation cou l d  result in a s i gn i f i cant decrease in e l ectri cal  consumpt i on 
from foss i 1 fuel gene rat i on and thus reduce the total number of pl ant conyers i ons , 
i f  several plants could  be reti red. A l s o ,  al though the discuss i on of sol i d  waste 
di sposal within  Connecticut recogn i zes the l ack of a disposal area at the present 
t ime,  it is overly optimi stic  as to an eventual sol uti on to thi s  probl em. [ I n  sunmary , Connecticut i s  not opposed to the concept of coal convers ion .  
There is ,  however, concern that the conversi on of the powerp1ants upwind from 
Connecti cut wou l d  s i gn i fi cantly affect Connecti cut ' s  a i r  qua l i ty and coul d  
precl ude the conversi on o f  the pl ants withi n the State. Because the Regi onal 
E. I . S . does not adequately address the i nterstate transport and impact of a i r  

CDEP-1 

CDEP-2 

CDEP-3 

The revi ewer appears to have m isunderstood the methodol ogy employed. Each 
al ternative technol ogy and conservation concept is separately di scussed and 
eval uated on i ts own meri ts . If the technol ogies i n  question are not expected 
to have a major market share by 1990 , then they were not analyzed further. 
Those techno l og i es that passed the market test were summed together for analys i s  
o f  the i r  el ectric i ty consumption  and fuel di spl acement i mpacts.  

Al ternati ve energy and conservation  techno l ogies al one cannot do the job . 
Whi l e  some al ternative and conservation  techno l ogies di spl ace peak as wel l as 
base ( hence di spl ace oi l ) ,  the net effect i s  to compl ement the required coal 
convers ion .  Coal conversi on sti l l  rema i ns the major opportunity for the 
l argest o i l  di spl acement. 

Addi ti onal di scussi on on coal waste di sposal within  the State of Connecti cut 
is presented i n  Top i c�l Response 3 . 5  (Waste Di sposal ) .  

I n  the model i ng analysi s  of the New York Subregion ,  ground- level concentrati ons 
were cal cul ated for receptor l ocat i ons throughout Connecticut and as far as 
Prov i dence , Rhode I s l and. I n  the DEI S ,  the i sop1 eths on the appropri ate 
fi gures and the concentrations shown i n  the appropri ate tables represent the 
effect of i nterstate transport on ai r qua l i ty i n  Connecti cut. In thi s  document 
the correspondi ng fi gures are 3 . 1-7 through -9 and the correspondi ng tab l e  
i s  3 . 1-4. 
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Harsha S. Gol dberg 
Page 2 

pol l utants , thi s rema i ns the State ' s  major apprehens ion related to coal 
conversion.  

cc: len Bruckman 
Charl i e  Kurker 

Si ncerely , 

4� l (fa.. 
Stan ley/i. ' 
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STATE OF DELAWARE 

EXECUTIVE DEPARTMENT 

OFFICE OF THE BUDGET 
DevI:l> DE .. ..  W " A t:  1 9!K) 1  

December 10,  1981 

MS . Mars�a S. GD ICber8 
u .  S .  Oe�artrne�t of �;;ergy 
Econom;'c Re�ulatory ;drninistration 
O f fice Of Fu els Conversion 
20C: M Stree t ,  N . � . 
washington, OC 20461 
Dear MS. Goldberg : 

Tr: ... ( p  ... O'( {302 736·4205 

RE : Draft No rtheast Regional Environmental Impact statement 
The Poten t i a l  Conversion o f  Forty-Two Powerplants from Oil to Coal or 
Alternate Fue l s  

The O f fice o f  the Budget , i n  i t s  function a s  t h e  S t a t e  Clearinghouse , has 
reviewed the above l i sted Draft E IS and has no negative comments to offer a t  
t h l S  t ime . 

HJD : F B :jm 

008-1 No response requi red. 
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HARRY HUGHES 
GOvERNOR 

MARYLAND 
DEPARTMENT OF STATE PLANNING 

30 1 W. PRESTON STREET 
BALTIMORE. MARY LA NO 2 1 20 1  

Hr . Rayburn Hanz lik, Administrator 
Economic Regulatory Administrat ion 
Department of Energy 
Washington, D . C .  20461 

SUBJECT: ENVIRONMENTAL IMPACT STATEMENT (ElS)  REVIEW 

Applican t :  U . S .  Department of Energy 

CONSTANCE LlEOER 
SECR[TARY 

January 6 ,  1902 

Proj ec t :  Draft [IS - Proposed Conversion of Power p lants from Oil to 
Coal Fired 

State C learinghouse Control Number : 82- 1 1 -93 

State C learinghouse Contac t :  James HcConnaughhay ( 383-78 75)  

Dear Mr . Hanzlik: 

The State Clearinghouse has reviewed the above s tatement . In accordance with 
the procedures established by the Office of Management and Budget Circular A-95 , 
the State C l earinghouse received comments from the fol lowing : 

Department of Agriculture , Department of Transportation , Public Service 
COIrmliss ion and our staff noted that the statement appears to adequa tely cover 
those areas of interest to their agencies . 

Department of Economic and Community Development including their Historical Trust 
Sect ion noted ( copy attached) that the Statement does not properly reflect the 
positive economic impact that wou l d  result from conversion . The convers ion , 
by reducing e lectricity cos t s  to industry and by providing a more labor intens ive 
means of producing electric ity , promise to s t imulate the Northeast Region ' s  
economy without aignificantly effecting the air quality of the Region. 

Department of Natural Resources indicated ( copy attached) their agency ' s  general 
endorsement for convers ions subj ec t to the s i te specific restric t ions which may 
be encountered at each plant and provided a de tai led evaluation and crit ique of the 
air qua l ity and solid waste analysis included in the Statement . 

Office of Environmental Programs provided informat ion (copy attached) on other 
studies conrtucted on the potential impact from conversion in Maryland and 
made comparisons and conclusions regarding these various s tudies and the draft EIS . 

Tri-County Council for Western Maryland noted (copy attached) that the Sta tement 
should address the use of methanol as a substitute fuel for oil . Several 
reports document that methanol is a feas ible , cost e f fective , clean and desirable 
al ternat ive fuel that could be used to produce e lectricity.  

TELEPHONE: 301·383.� 
OFFICE OF STATE CLEARINGHOUSE 

Mr . Rayburn Hanz l ik 
January 6, 1982 
Page Two 

The State C lear ingho1.8e appreciates your attent ion to this A-95 review process 
and ant ic ipates that the comments made in this review will be considered and 
documented in the fina l Statement being developed for this projec t .  Thank you 
for your cont inued cooperat ion in this regard . 

c c :  Thomas Hatem 
H . E .  Binks 
Stephen Kocsis 
Lowe ll Frederick 
C lyde Pyers 
Herbert Sachs 
Max E isenberg 

JHc : BG : pm 

Sincere l y ,  

n:%��� l'!mes ���c�onnaUghhay I Director , State Clearing 

.p
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DatE' : 12/24/31 
Maryland Department of State Planning 
State Office Building 
301 West Preston Street 
Ba1ti�ore , Maryland 21201 
SUBJECT : PROJECT SID-t"J.RY NOTIFICATION REVI Ll 

Appl icant : u. S . Department of Energy 

Project : Draft EIS - Potential Co�version of Powerplants from oi l  to Coal 
82-11-93 

State Clearinghouse Control liuober :  

CHECK O"''E 

This agency bas reviewed the above project and has dete rmined that : 

1 .  The project is not inconsistent with this agency ' s  plans , 
programs or objectives and where appl i cable , with the 
State approved Coastal Zone Management Program . 

2 .  The project i 8  not inconsistent with this agency ' s  plans , 
programs or objectives , but the attached co�ments are see 
submitted for consideration by the applicant . XX memo 

3 . Additional information is required before this agency 
can complete its review . Information desired is 
attacbed. 

4 .  The project i s  not consistent with this agency ' s  plans , 
programs or objectives for the reasons indicated on 
attachment . 

cc: Dr. Max Eisenberg 

tv'PJ-/. £.#_ 
Signature : ______________________ __ Wi11ia� M. Eichbaum 
Ti tle : Assistapt Sccr&:>tary for En"; COPiDpntal 

Programs 
Agency : Department of Health 
Addres s :  201 West P,";ston street 

Baltimore , Maryland 21201  

+> , 
w 
o 



MDlfMH-l 

S T A TE OF U A A Y L A N D -.- D E PA A T M E N T  OF H E A L TH A N D  M E N T A L  H V G I C: N E  

MIM'6AN'IIM """'i:: ;,:.;:.;'" 
11 Michae l Kunnan f_ Arnold So lomon AlS Date 12- 18-81 

s..�Air Quality - Review of Draft Northeast Regional 
ment: The Potential Conver.ion of Forty-Two P�werplant. 

Alternate Fuel. 

A review of the Draft Northeast Regional Environmental Impact Statement :  
Th e  Potential Conversion o f  Forty-two Powerplants from Oi l to Coal or Alternate 
Fuels, October 198 1 ,  prepared by the U. S .  Department of Energy arod Economic 
Regulatory Administration, Office of Fuel.  Conversion, was conducted for the 
effected areas and power plants located within the State of Maryland. 

A review of the input data used in the economic and air quality model 
produced differences from data avai lable from Air Management Administration. 
The differences in s tack emissions, exit characteristics, and start-up dates 
are shown in the attached table. These difference. in stack characteristic. 
will most likely not significantly change any of the conclu.ion. reached on 
air quality impact. The differences in s tart-up dates might be large enough 
to change coal demand resu lts. The increase in emissions for the Crane Power 
Station will most certainly alter impacts for the Coal SIP Scenario. 

The use of the RAM model to develop long and short term expected air 
quality impact is excepted EPA methodology, and the conc lusion that the 
SOl s tandards are not. expected to be violated in the Baltimore Sub-region under 
any of the acenarios analy.ed agree with State SIP and the Draft Environmental 
Impact Report, ERA/DOE Project; Case I, Brandon Shores Generating Station, 
C. P. Crane Cenerating Station, H. A. Wagner Generating Station, Riverside 
Cenerating Station, Baltimore Maryland, June 198 1 .  Thi s  June 1981 EIS did 
show air quality violations for coal conversion scenarios not covered in the 
October 1981. Since the October 1981 EIS ·stated goal was to predict trends in 
pollutant concentration and not precise impact, i t. analy.is is sufficient • .  

The analysis of the regional scale modeling of long-range transport 
phenomena using the ASTRAP model i. only a gro •• e.timation of the resul tant 
acid deposition. The October 1981 draft EIS does identify the limitations of, 
the analysis, but at the pre.ent time, the analysis is one of the avai lable 
tecbDiques to make thes. analyse.. Ita conclu.ion of minimum impact shou ld be 
taken with the.e limitations in mind. 

ALS:_ 
Attac!o.nt 

HDHHH-l  A new model i ng analysi s  i s  presented i n  Topical Response 3. 1. 

4:> I W ...... 



Stack Charac teristics which differ with Maryland Air Quality 
Regiatration rile. and Data found in Appendix F 
Air Qu31ity Hodeling Input Data and Assumptions 

Reg. FUe ElS 

Riverside , 4 & 5 
Exit Velocity (ft/aec) 101 77 

Temperature (
o

r) 320 206 

Cune , 1 & 2 

Exit Velocity (ft/aec) 108 98, 9 S  

Temperature fr) 340, 330 320, 330 

Emi.sions (lb S02/ 106 BTU) 3 . 5  1. 66 

Wagner ' 1 & 2 

Exit Velocity (ft/sec) 75 108 

Temperature (or) 278 330 

As.umption. which differ with Scheduled Start-Up Datea 
and Data found in Appendix D 

<;cheduled ElS 

Brandon Shores /I 1984 1987 

• 1988 1988 

Crane ' Feb. - 1983 1988 

, 2 May - 1983 1988 

Dat .. : 
-

M3ryland Department of State Planning 
State Office Building 

�'PT. Gf Swr fLAij�:;O' 
R E C t I  \' £ 0  

}�l West Preston Street 
Bal timore , Maryland 21201 DEC .2  3 '1:1\1' 

SUBJECT : PROJECT SUr-::V':"RY NOTl Fl CATl 0:; REVl E": II£Yltw£D 
AIIS.,ERIl) 

Applicant : U. S. Department of Energy 

Project : Draft EIS - Potential Conversion of Powerplants from Oil to Coal 

82-11-93 
State Clearinghouse Control Number: 

CHECK O�� 

This agency has reviewed the above project and has dete�ined that : 

1 .  The project is not inconsistent with this agency ' s  plans , 
programs or objectives and where applicable , with the 
State approved Coastal Zone Management Program . 

2 .  The project i s  not inconsistent with this agency ' s  plans , 
programs or objectives , but the attached co�ents are � 

, .  

4 .  

_ubmitted for conaideration by the applicant . � 
Additi onal info�ation is required before this agency 
can compl ete its review. Info�ation desired is 
attached. 

The project is not consistent with this agency ' s  plans , 
programs or objectives for the reasons indicated on 
attachment . 

Signature: y(? Vi JC? 
Title : a� 
Agency : e� p ;Dtk 
Address : �_e.S 'if .. ; iJ,'V 

� I W N 
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MDNR-l 

STATE Of MARYLAND 

DI:�A"TMI:NT 0' NATURAL RIl'SOURCES 
ENERGY ADMIHISTRA nON 

Mr .  Steve Ferguson 

TAWES STATE OFFICE BUILDING 

ANNAPOLIS 21401 
13011 218-22111 

December 14 , 1981 

Chief , Office of Fuels Conversion 
Economic Regulatory Administration 
Department of Energy 
Washington , D . C .  20461 
Dear Mr . Ferguson : 

POWIUt PLANT .ITINO PIitOOIlt ..... 

I am writing in regard to the draft Northeast Regional 
Environmental Impac t Statement , as issued in October , 1 981 . 
While my detailed comments will be forwarded through the 
normal process of clearinghouse review , I feel sufficiently 
strong about my review that this letter is necessary . 

The content of the report regarding the environmental 
impact on air quality in the Baltimore region is a lmost 
completely incorrect (and there are serious deficiencies in 
the biological section ) . Moreover , the errors in air model
ing correspond almost exactly to errors pointed out in my 
letter of January 6 ,  1 981 to you regarding the draft EIR 
for the Bal timore region . There appears to have been no 
communication between the group doing the Northeast region 
and the Baltimore region nor was their communication among 
staff at ERA . It is also clear that the technical expert i se 
needed to review these drafts does not exist at ERA. 

The waste of time , effort , and money is appal ling . My 
suggestion is that these issues ( local air quality and 
biological effects) be deferred to the local regional area 
where these issues have been reviewed and (hopefully) corrected . 

RAR : dc 

s�erellr 
R�/;. �Oi9 
Administrator , Impact 

Assessment 

MDNR-I The cOlllllents referring to the Brandon Shores s ite-speci f i c  £IS were lOot communi
cated to the i ndividual s working on the regional D£IS. Thi s  omi ssion has been 
recti fied in the F£IS. 

""" I W W 
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ST,c"Tl OJ- '.��""'.;" .:> 
Dr.�AIII'TMENT 0' NA.TL;-.: ... ... 'U.SOuIltC[S 

IflfERG" AO .... " ' �� St�':'- :;" 

'10: Brian Gatch 

TAWIS STAn C"F,:f ! ... .. j:�\j 
ANI';;AJ.O;'IS 2:4.j' 

IlO" 26? ;2"6' 
Dece!lber 17 , 1961 

I I I O I A li p n "  

VIA: Mike HellIOn 

PlOt: Randy RDig 'f!� 

."'.�A\J 0' "" "'1:, 
"1ooI'_G'" 0 ' 1' , : 1.  

"OWIP . . .. ..  ,. " . , ,.. ::;, ... :;" c.  . . ... 

SIJBJ: DO[ Draft [IS Concerning Conversion of Power Plants fran Oil to 
Coal 

We have reviewed the draft [IS in matters concerninq envi romental 
impact in the ·combustion reg i on · .  Our cOIllf,ents indicate major 
deficiencies in tile draft [IS, prticularly in tile Ai r quality section. 

I also wish to note tilat we favor conversions at tile Brandon Shores , 
Wagne r ,  and Crane Power Plants. It is our opinion t1',a� botil expense and 
environmental impact do not favor such a conversion at Riverside. 

RR:kss 
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Air Quality 

A. The stack mode l i ng analysis cont a i ned in appendix r is almost 

compl etely ir.correct as regards the predicted ground level concentrations 

(glc) . The following problems are noted , many of which exi sted in the 

original review of the site specific EIS reviewed by PPSP one year ago: 

MDNR-2 ( 1 .  The position of the Wagner and erandon Plants are reversed i n  

figures r 12-14 (and presumably i n  the enalysis) . 

MDNR-3 

� 

MDNR-4 

2.  In the analys i s ,  Brandon Shores w a s  def i ned as emitting at a 

tenperature of 2660r and exit velocity 77 .65 fps. The � base 

case for Brandon Shores on oil inVOlves an exit velocity of 113  

f p s  a n d  a n  e x i t  temperature of 6eeor. Al so ,  the mitigation case 

presumably involves FCD for this plant, implying a maximum 

temperature of l7eor (and cor responding exit velocity) . In all 

cases ,  the analysis suppl ied by IXlE � understates the real 

change in glc. 

3. The l ast pa ragraph of page r-7 indicates that the author is not 

fmniliar with modeling sources such as power plants . ror single 

sources such as power plants, changing f r om rural to urban 

coeff icients almost always increases gl c ' s .  The increased C'z 
produces plume ground contact closer to the stac k .  Ou r  predic-
t ions for these planta indicate a 2"-41" increase in glc for the 

Riverside and wagner plants for such a shift. Second, changing 

MDNR-2 

MDNR-3 

MDNR-4 

The reversal of the Wagner and Brandon Shores pl ants in F igures F . 12 through F . 14 
i s  acknowledged. For model i ng purposes ,  the pl ants were correctly l ocated. 

The i nformation suppl i ed has been used to devel op the scenarios described and 
discussed in Section 2 .  

Page F-7 , l i ne 2 2  shoul d  read as fol l ows: 

"The rural version (RAMFR) provides conservative (high )  estillates of ground- l evel 
concentration as compared to actual monitoring data. Use of the urban versi on 
(RAMF) l ed to estimates much higher than that lleasured by iIIIIbient air  monitors 
and even higher than predicted by the rural version. Therefore , the RAMFR 
versi on was used i n  pl ace of the RAMF because of the more acceptabl e  estimates 
despi te the fact that urban-i nduced roughness  of terrai n  and subsequent addi
tional di spersion is not consi dered in the lIodel . "  

� I 
W 
01 



l 
MONR-5 

MONR-6 

MONR-7 

the d i spersion pil rllll1eters in a n:ultiple source case changes the 

overlap in plumes. It' is difficult, if not impossible, to predict 

if concentrations will increase or decrease .  'ftle present analysis 

is DQt conservative, as stated herein. 

The modeling analysis will have to be compl etely redone to reflect 

these comments. Perhaps this analy s i s  could be l i fted from the 

si t�specific £IS - presUlllllbly that analysis has been revised to reflect 

comments 2 and 3, (as stated in our letter of January 6 ,  1981, reviewing 

the original sit�specific £IS) . 

B .  The issue o f  pa rt i culates, especially whe r e  a noo-attai�ent area 

exists, has been ignored. Problans of fug i tive dust impact have been a 

major issue in coal conversion hearings at the Crane and erandon Shores 

Plants .  The Riverside Plant i s  in the noo-attainment area. CUmulative 

impacts, particularly on progress towards attainment , would seem l i kely . 

t�ile these potential im(>Ilcts deserve more discussion at the sit�specific 

level , they should be mentioned in this doc\llllent. [ C. Maryland Air Quality Standards were repealed as of July 1 ,  1978. Only 

the NMOS apply as for ID;z, TSP, and 00x. Thus, table 4 .8 should be 

corrected. 

J!R:dlh 

MONR-5 

MONR-6 

MONR-7 

The model i ng has been redone and reflects the i nformation gi ven in Comments MONR-3 
and -4 .  (See Topical Response 3 . 1 ) .  

Fugitive dust i s  a l ocal i zed problem and wi l l  b e  di scussed only a t  the s i te
spec i fi c  l eve l .  See Response NJOEP-3 .  

The changes are noted. The val ues that appear i n  Tab l e  4.8 for Maryl and should  
be  removed. This change is i nc l uded in Section 5, Errata and Addenda. 

.j::o I W CTI 



MDNR-8 

MDNR-9 

Mater Quality/Biological Effects/Solid Waste 

The present discussion is conside red inadequate and incorrect in 

MYeral iIIIportant areas a a  it applies to the Baltimore P.arbor plants. 

1. 'nIe thermal pllmleS of wagner and Riverside not only O'lerlap in Beveral 

cases, but they aleo strongly overlap with other thenral discharges in 

the region (Bethlehem StH1, Glidden Paint) . Synergistic effects have 

been Observed at the ;aum. operating lE'llel between these discharges 

and would be expKted to be exacerbated at higher 10llds. 

2. 'nIe statenent at the bottCIII of page 5-53 ia, in general, true for Jll)st 

once-through COOling systems - the plants uaually withdraw at 100\ 
capacity all the time. Thia ia not, unfortunately, true at Wagner ,  

Riverside, and Crane. Impingenent and entraiment � be expected 
to increase at the. plants. In particular, the regulatory status of 

Riverside with regard to State thermal discharge regulationa (0Cf� 
88.85 .84 . 13) would be changed to require detailed studies of the 

biological effecta if the annual capacity factor exceeded 25\ . 

MDNR-IO ( 3. '.ftIe Joy landfill hu bHn penNllWlltly c101eCl (pg 4-47) . 

MDNR-8 

MDNR-9 

MDNR-IO 

Comment noted. The Wagner and Ri verside powerp1 ants are no longer convers ion 
candidates. Therefore , further analys i s  of the i mpacts caused by an i ncrease i n  
thermal di scharges associated with coal convers i on and a subsequent i ncrease i n  
plant capacity factors i s  not warranted. 

Connent noted. The Wagner and Rivers i de powerp1 ants are no longer conversion 
candidates. Therefore , further analys i s  of the cumulative i mpacts of i ncreased 
impi ngement , entrai nllent, and thermal di scharges fol l owing fuel conversi on and 
a subsequent i ncrease in the annual capac i ty factQrs at these stations is not 
warranted. As the Crane station is not l ocated �ear other coal convers i on 
candidates, the impacts of i ncreased impi ngement and entrai nment fol l owing 
fuel conversion are considered Si te-spec i fi c  in nature (see p. 2-8) .  An 
analysis  of such illlpacts is beyond the scope of this document. These impacts 
wi l l  be consi dered in the Si te-specific  EIS prepared for the Crane fac i l i ty.  

Comment noted. The c losure of Joy 1 andfi 1 1  would  not present a s ignifi cant 
prOblem to a l l  8G&E ' s  plants proposed for convers ion mai nly because no scrubber 
s l udge would be generated from these pl ants (see Tables 2 . 3-1  through 2. 3- 3 ) .  
I n  addi tion,  8G&E has acqui red property adjacent to 8randon Shores for the 
di sposal of fly ash generated there. 

� I 
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DatE> : 
�aryl and Department of State Planning 
State Office Building 

... "" . .... ..  ; 1,1 L • � .  • I l 
Dt.� C 1 0 l��:;T r: t�·" " , , , .  ' :  ',' '1 

R E C E ! Y !: .; 
,11 Vest Preston Street 
Balticore , Maryland 21 201 0::(; • " : . : .  I 

I --__ • 
SUBJECT: PROJECT SUl·:V':'RY N1TIFl Ct.TIOlI RE":a;'.: 

App1 1 cant : U . S. Depntment of Energy 
fit.:,..,!'. I 
A:iS.'1!1l�[) I 

Project : DTatt EIS - Potential Co�veTsio� of PoweTplanto fT� Oil to Coal 

82-11-93 
State Clearinghouse Control r;u!rob!; :- :  

C!{ECK 011.'£ 
This agency has reviewed the above project and has dete�ined that : 

1 .  The pro ject is not inconsistent with this agency ' s plans , 
programs or objectives and where appl icable , with the 
State approved Coastal Zone �:anagel:e!'!t Program . 

2 .  The project is not inconsistent with this agency ' s  plans , 
programs or objectives , but the attached co��ents are 
Bubmitted for consideration by the appli cant . 

, .  Additional informati on is required before this agency 
can complete its review. Information desired is 
attached . 

4 .  The project i s  not consistent with this agency ' s  plan s ,  
programs or ob�ectives for the reasons indi cated on 
attachment . ,�,,,-<:-',,--, (!.rnVi1t L ... , -t;, c.::ttcu:..1 .... L.,d :f � ('''' , \ .-:!, It, I "' 1.  .. ..... .... -.... . ! ,  . , � �. ( ,..� .... J_ .. Sfgnature : � 

Title : c ( y Agency: I, ) f C' I 
i '} �-:'l I;) Address : .7' 5 ./\ � ,,-,,U "To, 

/ ..  --

!2L. 
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HDNR-l l  

HDNR-12  

Division of Research Co�ents 

The Draft Northeast Regional EnvironQen tal �pact Statecent o�its 

or distorts issues important to the econo=ic case for the conversion fro= 

oil to coal ir. poyer plan ts . First , it is "idely thought th'at burnir.g 

coal 1n poyer plants , . even with str ingent environmental control s .  is 

cheaper than burning oil.  The Sta te�ent should verify these cost �lfference5 

and trace their impac ts . I f  cost reductions "ould lead to loyer utility 

ra tes, the impact of the IOYer rates on econo�lc activity. ecployQent and 

tax collect ions in the Northeast Region ohould be s tudied . Also, handling 

and burning coal 1s more labor intensive than burning 011 . This may also 

have an impact on industrial employment rates in the Northeast Region . 

It is ironic that the dire c t ,  positive economic impacts of coal 

conversions were omitted froe the Sta tement 5ince sec tion 4 . 5 . 3 . 3  discusses 

the Regional Economy and calls at tention to Table � . 24 "hich shows that 

Baltimore County lost 15 . 3% of its employees in manufacturing between 1967 

and 1977 while Anne Arundel County lost 20 . 3:; .  (Inc1dentially, why "as 

Baltimore City not mentioned ? )  

A second issue rei. ted to the econo�ic impact of t h e  conversions 

is the consumption of the PSO increment for TSP and 50
2

' Section 5 . 5 . 3 . 2  

states that increment consumption b y  the conversions would "represent only 

amall contributions to the .cono:l!Y in .n .rea" but would "consume . si&nifi-

c.nt portion o f  the av.ilable PSD increment" .nd "may preclude greater 

economic Irovth in th.t .r .. ... 

These atatamenta are unten.bl e .  The conversions, by reducing 

electricity costs �o industry, and by provid ing a more labor intensive means 

of producing electricity, promise to stimul.te �he Northe.st Region ' s  economy 

HDNR-ll 

HDNR�12 

In  Secti on 3. 1 of the Draft EIS,  i nformati on regardi ng the comparative costs 
of operati ng exi sting o i l  plants and converted coal pl ants is shown in Table 3 . 4 
(p.  3-4).  The asswnptions made to develop the comparative costs are given i n  
the footnotes t o  Table 3 . 4 .  The compari son shows a def i n i te economic advantage 
for conversion to coal , based on the stated assumpti ons for the 10-state 
region studied. However,  the regional effect of the conversi on of the 42 
plants on rates charged for electri c i ty would be sma l l  s i nce l ess  than 15% of 
the total generati ng capacity of the region studied woul d  be i nvolved i n  
conversi on. Recent i nformation i ndi cates that l ess than 10% wi l l  actual l y  
convert. Si nce the Draft E l S  i s  a regional study, the economic and soci oeco
nomic effects of individual s i tes were not considered to be within the scope 
of the study, but were to be treated subsequently in the envi ronmental studies 
for i ndivi dual stations that might convert. 

The impacts of convers i on are di scussed in Section 5 of the DEI S ,  whi l e  Sec
tion 4 covers only the exi sting envi ronment. 

See Top i cal  Response 3 . 1 .  Pages 5-61 and 5-67 contai n  i n formation on PSD 
consumption as i t  is constrained by a regional study (as the DEIS i s )  versus an 
i ndi v i dual s i te study. 
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- 2 -

Silnificantly. Virtually every aurve)' received by DEeD on industry ' s  

concerns with ra.ard t o  locational deci.1o�s places Ir •• t Itress on the 

cos: af elec tricity . A. stated above , these effects vere not studie� 

in the Statement. To say that the convnsions repte nnt oniy ..... ll Con-

tribut ions to the econoey i. mislead ing at bes t .  

Also, the conversions would n�t in fact c onsu=e a sicai f ican: 

portion of the available PSD increment . TSP, e.pecially, has very loc.lized 

effec t s ,  which can be varied by chanain, atack parameters . Only the largest 

plant. would con.ume all of a PS� inc recent and that would happen only in 

very small area. . Thi. would have almost no impact on the .bility of new 

indu.trial plants or indeed additional power plant a to locate in the PSD 

reg ion as they could readily pOlition themselves or adjust their stack 

parametera 80 •• to .ffect the PSD region at points other than those a f fected 

by the conversions . 

The e f fect of the St.te�ent ' .  otls1 10ns and �1s1nterpret.t1onl of 

the economic impact. of the convers i ons is to show a much smaller p�si:ive 

economic impact for the conversion. than would actua lly be the case . The 

Division of Research supports the conversionl for solid econoeic reasons . 

We are concerned about the inadequac ies of this Statemen t .  

"'" I 
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Date : December 7 , 1 98rDm. CF STriTE PLAmiiiia R E C E l V E D 
DEC 1 0 l�tiJ 

Marylan;; De,Jartment of State Plannine 
State Office Building 
3�1 West Preston Street 
B&lt imore , r·:eryland 21201 
SUE.TECT: PROJECT Sm·:-;;'RY tDT I Fl CATI O;: REn E'.·: 

, .!""'!' r 'e"!�lil ' 
AiJpl l cant : U. S . Department of r"ugy 

Project : Draft ElS - Potential Coaversio:l of PO\'�rp1ants from Oil to Cool 

State Clearinghouse CO!lt::-ol N=ber :  
82-11-93 

CHECK O�'E 

This agency has reviewed tlle above project and has detern.ined that: 

1 .  The project is not inconsistent with this agency ' s  plans , 
programs or objectives and where applicabl e ,  with the 
State approved Coastal Zone Nenaget:!ent Program . 

2 .  The project i s  not inconsistent with this agency ' s  plans , 
programs or objectives , but the attached co�ments are \f 
aubmitted for consideration by the applicant. � 

3. Additional information is required before this agency 
can complete its review. Information desired i s  
attached . 

� .  The project i s  not consistent with this agency ' s  plans , 
programs or objectives for the reasons indicated on 
attachment . 

i'itl e :  --nU l · .  _ . .  n .;o .  
j • 

Agency: Tri -Cbunty Counci l  for Western 
Maryland, Inc . 

Address : 3 PerShing Street, Room 228 
CUiri6erland, Raryland 21502 

� 
I 

� 
...... 



--. �-- -� Tri-County Council for Western Maryland 

December 7, 1 981 

Mr. James Ii .  McConnaughhay 
State C l ea ringhouse 
Maryl .nd Department of Stat. ?l a"r, i ng 
301 W .  Preston Street 
Bal t i more, Maryl and 21 201 

RE : C l ea r i nghouse Review *82-1 1 -93 

Dear Mr. McConnaughhay: 

I woul d l i ke to take thi s opportuni ty to comment a t  l ength on the 
above referenced Cl eari nghouse Review of a U. S. Depa rtment of Energy 
Document (DOE/EIS-D083-D) t i t l ed "Draft Northeast Regional Envi ronmental 
Impact Statement" , dated October 1 981 . 

Al though I have checked NO . 2 on your Project Response Sheet, in that the 
project i s  not i nconsi stent w i th thi s Agency ' s  pla ns , it i s  my consi dered 
opi n i on that it makes a s i gn i f i cant error in not di scu s s i n g  f u l l y  al tern a t i ves 
to conversion of power pl ants to coal . We are referring,  of course, to the 
use of methanol a s  a substitute fuel . 

TCCWM-l i 1 w i s h  to state at the outset that coal conversion of p l a n t s  woul d  
undoubtedly have a benef i c i a l  impact o n  the economy o f  Wes tern Maryl and 
through the use of Western Maryland coal in any such conversion. I do not 
d i spute, and do not wish to be mi sconstrued as di s pu t i n g ,  the need to provide 
a c�nti nued strong market for Western Maryl and coal , both w i t h i n  the U n i ted 
States and for foreign sa l e s .  

However, iri-County Counci l  h a s  been worki ng for approximately one and 
one-ha l f  years on the promo t i on of a synthetic fuel industry in the 
Upper Potomac Val l ey .  Thi s  project has become known as WESTMAR Synfuel s 
Project and woul d ,  in fact, l ocate a S i g n i f i cant synthet i c  fuel plant for 
the conversion of coal to methanol here i n  Western Maryl and. It is c l ea r  
from a fea s i b i l  I ty report t h a t  w e  have h a d  prepared by Stone a n d  Webster 
Engineering Corpora tion of Boston , Ma s s .  that such an approach i s  very 
reasonabl e  and , in fact, marketabl e g i ven present and projected future 
costs of natural g a s ,  fuel oil and coal . A copy of this report can be 
made ava i l able to you or to the authors of the DOE Study for thei r use . 

County Oillee BUilding. Room 228. 3 PerShing Street Cumberland Maryland 21502 • 301:777·2153 

TCC\/M-l The USDOE report referred to i n  the comment ( DOE/PE-0012) c l early establ i shes 
that i ncreased use of methano 1 is not an a 1 ternat i ve to convers i on to coa 1 .  
The powerplants contained i n  the study are al l of a steam boi l er/turbi ne
generator design and currently burn res i dual oi l to generate the vast majori ty 
of the i r  power. However,  the quoted material  shows that the most l i kely near
term uti l i ty market for methanol woul d  be to displace di sti l l ate oi l i n  peaki ng 
units of a combustion turbine des i gn .  Even at the optimistic  price of $5_ 00/ 
106 Btu , methanol as an emergi ng technol ogy wou l d  have no cost advantage over 
res i dual oi l suff i c i ent to offset the l atter' s traditional acceptance as a 
boi l er fuel , and i t  would cost more than double the price of coal , although as 
the comment correctly notes , it woul d  be competi t i ve with d i sti l l ate oi.l . 
Thus ,  even i f  a l l  42 powerpl ants were converted to coal , thi s would not affect 
the potential for methanol penetration i nto the combustion turbine market. 

.,. I 
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P.g. T.IO 
D".mb.r 7. 1 931  

The DOE Report u"d�r cons ideration di scusses the use of wood as a possible 
source of el ectri c i ty procuc i n; fuel . it al so talks of photovo-l ta i c  solar 
en.r9Y and i t  ev.n tal ks of co-g.n.r.t.d .l.ctr i c i ty frQr.! co.l and 
el.ctri c i ty g.n.rat.d frcm sma l l  dam, .nd windmi l l s .  We can find no r.al 
m.n tion or ana l ys i s  of the us. of methanol as a substi tute for o i l  in power 
plants . W. r.a l i ze that the r.port i s  consid.ring the t ime frame to the 
y.ar 1 990 and trying to arrive at the most plaus i b l e  scenar i o  for conv.rsion; 
w. f •• 1 that such a timetable is fea s i b l e  for a synthet i c  fuel plant. 

Th. gl aring weakn ... of the r.port is i n  n.gl ecting to consi der an 
.l tero, t i ve that both the D.oa rtment of Energy and uti l i ty industry consider 
one of the most v i able . l tern.t i v. s :  co-gener.ted el ectri c i ty and methanol . 
The D.partment of Energy r.port . DOE/PE-00 1 2 .  The R.port of the Alcohol 
Fue l s  Pol icy R.v i ew (6/79) , 0" page 1 1 5 ,  states aod I quat., '·Us. in gas 
turbine peaking u n i t s  (ref.rring to methano l )  woul d  l i k.ly make up the 
major portion of the early m.thanol m.rket. . . •  th. majority of m.th.nol wou l d  
sub s t i tute for d i s t i l l a te fuel s . "  St i l l  furth.r, o n  page 1 1 7 ,  i n  di scu s s i ng 
bo i l er fuel s ,  the report says, lithe l imi ted experience with methanol i n  
boi l ecs to-date ( 1 979)  h a s  yiel ded n o  s.rious probl .ms . . • •  th. mo s t  pro:ni s i ng 
result of these tests is an apparent substantia' reduction in NOx emmi s s ions.  II 

The .lectric u t i l  i ty i ndustry is .ven mar. pos i t i ve about methanol . I n  a 
pap.r del i ver.d at the E i ghth En.rgy Technol ogy Conf.r.nce in 1 981 , Gl uckman 
and Louks of EPRI ( E l ectric Power Rese.rch Insti tute) t a l k  of replacing o i l  
a n d  natur.l g . s  i n  electric g.nerators curr.ntly producing 200,000 MW. Th.y 
recon:�end the conyers ; on to methanol . 

In t.sts conduct.d in Ca l i fornia in 1 979 EPRI found v i rtua l ly no NO nor S02 when methanol was burn.d in one of two gas turbin.s at E l lwood Stadon. 
Further, the EPRI sponsored reports r.comm.nd co-g.n.rat.d .l.ctricity 
produc.d fro:n coal g a s i f i ca t i on w i th . simul t.neous manufactur. of m.thanol . 

Currently methanol produc.d from n.tur� l gas cost' about S l l . 50 p.r 106 BTU. 
Mothangl produced from the coal gas i f i c.tion plant woul d cost about S5 .oo 
per 10 BTU u s i ng a T.xa�o gasi fi.r; by way of comparison,  fu.l o i l  in  1 981 
cos ts about $8.00 per 1 0  BTU. 

We would l l ke to ask the following questions conc.rning thi s r.port : 

1 )  Why was the us. of coal derived methanol exc1ud.d from s.rious 
consideration or, in fact. any consideration 1 

2) Were significant cost compari sons don. on this poss ibl e fuel , as 
compared to di rect coal or o i l  f i ring, and if so, what were the 
results 1 

� I 
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Page Three 
Dece,.,ber 7 .  1 981 

As.a i n ,  I \"o u l d  l i ke to state that we are not q u e s t i on i ng the b a s i c  
pre!T1ise of t h e  repo rt : t h a t  i s  t o  u s e  more ener-gy t h a t  i s  ava-i l a b l e  i n  
t h e  United States . What w e  a r e  quest i on i n g  i s  t h e  a l most complete 
d i s regard of coal derived methanol w i th co-generation of e l ectri c i ty 
as an a l terna t i ve to oi l .  1 woul d  hope thH these comment s  a re relayed 
to the Department of Energy and they take them into cons i dera t i o n .  

I f  anyone h a s  further Questions on these corrments, pl ease contact 
Mr.  Jack Heyer at our office. 

SEK : nm 

t9.i.S i ncJe �Y Yr)s l  

II ....... -d-S �� 
E 

e �hen E .  Koc s ;  
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" s 

I J 1 rector 

"'" , "'" "'" 



� � o/� � (J#k- c/�� qj)� c/�� � � c/� � �  _D.COII'I'Ia. ... D. -

Ms. Marsha s. Goldberg 

One 111".-.... � � 02 1 08 

Office of Fuel. Conversion 
Economic Regulatory Administration 
2000 H Street, N.W.  
Washington, D.C.  20461 

Dear Ms. Goldberg : 

I would like to take this opportunity to thank you for extending the comment 
period 80 that the Commonwealth can comment on the Draft EI S :  Potential Conversion 
from Oil to Coal of 42 Powerplants in the Northeastern United States . Staff from 
the Division of Air Quality Control, the Division of Hazardous Waste, the Office 
of Criteria and Standards, and the Office of Planning and Program Management have 
reviewed port ions of the Draft EIS. 

The magnitude of a •• es.ing the proposed action, the alternat ives, and various 
Bcenarios was certainly emenae and you and your .taff are to be commended for your 
efforts of a.sembling the informat ion presented in the Draft EIS. 

In general ,  the reviewers found the Draft EIS to be quite comprehensive. Close 
examination revealed several incons istenc ies, however. These inconsistencies are 
noted in the attached review. The reviewers also noted a number of areas where 
additional information might help predict whether or not publ ic health or un
vironmental effects might occur. Several scientific documents are attached which 
might be incorporated into the Final EIS .  

Massachusetts has establ ished a strong record o f  environmentally sound coal 
conversions. We know that a conversion program can continue without significant 
environmental impact. In fact environmental improvements can occur. What is needed 
is close attent ion to the environmental factors. This report adds the needed 
regional perspec t ive to coal conversions . 

Again I wish to thank 'you for the opportun ity to comment on the Draft EIS .  Ie  
18 my hope that the attached comments will help your efforts in producing the Final 
EIS. 

Sincerely youn , 

�� 
Kenneth A. Hagg, Director 
Division of Air Quality Control 

AVA/kah/yv 
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MDAQC- l 
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Chapter 3 

Alternatives Includ ing the Propoaed Act ion and Summary of their Environmental 
Effecta . 

3. 2 . 2 . 3  Major Impacta of the Propoaed Act ion 

. . .  lUre ue few ,ublt.aaUal an'. when reliou.l, �l.the, or iat.eractive 
.cta are upect.e4 to ocnr I _ nu iD thoee an •• the _piUde of the 
poteDttal lapact i. _II .· page 3- 1 1  

Comment : We d o  not find this atatement conaistent vith othera v i  thin the EIS . As 
a matter of point ve believe that the EIS indicatea that there ia the 
potential for exa.pera ting subregional environmental and public health 
impacts . As examples we ite the pOtential for a 24-hour S02 violations 
in the Boaton Region (coal SIP acenario) , incremental but potentially 
aignificant increases in primary and aecondary · sulfate aa veIl as 
nitrogen oxides, ozone, re.pirable and non respirable TSP, and further 
exa.peration of the already aerioua problem of acid deposition and toxic 
trace element deposition. Taken individually, it ia poasible that none 
of the impacts of the propoaed act ion conatitute a aignificant impact ,  
but the aggregate effect do.a not appear t o  be le.a than a ignificant . 

" . . •  lOa CODcea.traUoDl an upected to iDCH,.e if nDcUdate ,luu are collftrted 
f ... oil to coal.· page 3- 17 

"1'1Ie •• 1100 f� the COD'ftn.ed pow�laDt. cou.ld ",ult 10 1Dcr ... ect 1",,11 of 
... UaU ... d aitrat.e ,.rtidea dowDwiIld of tM em .. i ... lourees. n 

page 1-17 

"1'1Ie prunt lute of the art 40«1 DOt dlow • quaatitative .. tiute of the effect. 
of the propoatld coaceatraUODl va the 91a1bility of dOWDV��1:r'!17. 

MDAQC-2 
[ eo_ent : We auggest that there is aome evidence which may help estimate the effects 

of the proposed concentrations on visibility. The work of CAPITA located 
in St . Louis ,  Mo. ahould be a good starting poin t :  References are attached. 

"'IbeoreUcaUy, t.be berea.ed .ai,aioa.' of 8itro,eII mdes ... 4 bydrocarboDa could 

alia relult ia iJu::re .. ed OEdM fOralUOD II c�ln cMaical reactioDl CODgert 

aitro8ea oside. ad bydl'ocarbou to HODe . fI page 3-17 

MDAQC-3 ( Comment : Recent modelling by EPA h�� proven fruitful regarding the predict ion of · 
ozone generation. We have attached reference and graphics for your aid . 

M�'4 ( 
"1'1Ie propoaed actin My ",wt 1D aD tllc�td deerelle of pi 10 .� of the 
poorly bufhnd lake. i..D t.be DOrtMn ,uti of the DepOlitiOD Re,ton OD • lite .. 
.,.cific bub. 100000r, t.be Wille i..D pi ."Ocilted vith t.be i..Dcre .. e ill Ictd 
4epolitioa 18 Ukel,. to ...... little or DO effect or Iqutit lpecie • . II 

page 3-25 

eo_ent : We find thia atatement un.��tantiated, espeCially because many Northeast 
aquatic resource a have poorADO buffering capacity, and hence viII reflect 
changea in pH principally during apring anow melt and during intence acid 
rain eventa. An increase in acid loading (H+ and S04-) to aensitive 
aquatic ecoayatems viII �kely effect acid aenaitive aquatiC apaces . 

MDAQC-1 

MDAQC-2 

MDAQC-3 

MDAQC-4 

See Topical Response 3 . 7 . 2  through 3 . 7 . 11 . 

The DEIS was not i ntended as a quantitative assessment of impacts on v i s l 
b i l  ity. The current state-of-the-art does not a l l ow accurate or defens ible  
estimates to  be  made. Current research i n  thi s  area may eventual ly provide a 
procedure by whi ch reasonab l e  i mpacts can be predi cted , but i n  thi s E I S  the 
i ssue is addressed on a qual itati ve bas i s .  The references submi tted by the 
commentor have been noted and examined and are appreciated. 

The USEPA does provide gui dance for determi ning ozone generation.  However, as 
stated in Response USDOI- 5 ,  deta i l ed ozone analys i s  was not performed. The 
reference and graphics  submi tted by the commentor were examined and are appreci 
ated. 

Si nce the i s suance of the DEIS,  the USDOE has determi ned that 27 of the ori g I 
nal 4 2  candi date powerpl ants consti tute a more l i kely convers ion scenario ( see 
Sec. 1) .  As a res u l t ,  new model i ng of the long-range transport of sul fur 
emi ss ions associ ated with the conversion of these rema i ni ng powerpl ants has 
been conducted (Topical Response 3 . 2) .  The resul ts o f  this analys i s  show the 
predicted i ncrease in sul fur depos i tion to be much sma l l er than that di scussed 
in the DEI S .  The predi cted i ncrease in sul fur depos iti on associ ated with most 
pol l uting emi ss ions scenario (Modi fied Coal SIP)  is expected to be l ess  than l% 
over much of the Northeast, i ncluding sensi t i ve areas such as the Adi rondacks . 
Depos ition i n  the v ic in ity of New York C i ty would be expected to i ncrease 3-4%. 
The actual conversi ons of candi date power pl ants may wel l  occur under one of 
the other, l ess  pol l uting emi ss ions scenarios ( Section 5 . 1  of the DE IS  and 
Topical Response 3 . 1 ) ,  which  would further reduce sul fur emi ss ions . The rel a
ti vely smal l predi cted addi tion to sul fur deposition should  not add appreci ably 
to snow pack acidity. The impacts caused by thi s s l i ght increase i n  sul fur 
depos i tion are l i kely to be minor. The predicted i ncrease in ni trogen dioxide 
emi ssions associ ated with the proposed action i s  di scussed i n  Responses NYDEC-24 
and -39. 

.,. 
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MOAQC-S 

MOAQC-6 

MOAQC-7 

t 
It is our content ion that although an "increa.e acid deposit ion by 6% 

over the entire Deposition legion (?) may not present a 8ignificant 
increase on yearly ba.is (over the entire region), it will potentially 
cause significant additions to snow melt and acid rain events. We suggest 
that a more thorough blUllinat ion be made of the effects of the "6%" 
increase (Which unfortunately excludes potential acid contributions from 
increased nitrate) on sensitive aquatic ecosystems . 

"011. the b •• ia of the JIAAQSa . which are c:ouidered t.o be at lent •• qUolu by .an 
r .... ievs of the lupporUq actutific •• ideDce oa baltb effectl, aad publilbed 
illfometioa which iDdicatea tlaat lOt in "hUnl, iDaocu.ou.& when ca.pared to ot.b.er 
polluullt.a , it 1_ f8ir to .a, tlaat. BOa coa.catntioa.1 caaed by the coal COD.ftniOD 
lceurio PCI' u do D.ot prust a aerio .. bultb probl-. '�a8e 3-28 

Co_ent :  Al though 502 .. y be considered "relatively innocuous when compared to 
other pollutants " ( such a. plutonium or TCDD?) it io our pOsition that 
the increases in 502 -emissions of roughly 50 + % (Modified Coa l SIP. 
Table 5 . 1 2 ,  page 5-17) are not innocuous and will likely contribute to 
regionJair pollution epi.odes Which frequent portions of the Northea s t .  
Th e  various articles presented in the Human Health Effects Section of 
Atmospheric Sulfur Deposit ion Environmental Impact and Health Effec t s ,  
edite� by D . S .  Shriner, C . l .  Richmond , an� S . E .  Lindberg, (1980, Ann 
Arbor Science Publishers) are part icularly informative. 

"Tbr _lio healtb concern related to aylflll' oEide eaiuiou 11 the t'ODVersiOll of SOt 
to .,,It-t.e., . . . 
''Vb.ile t.rnd. art' uabOtfll, al8o.pheric •• lIfaU lenb over au, of t.br Ilrbao an .. 
of the Morthealt Iel10a curreatly enud or approach thrubold .. hau for beal tb 
effecU din" .. ed 1a .ectioa 4.6.3.2 . "  pa g e  3-28 [ Comment : We concur with the first statement . and the latter part of the second 

statement . Trends in atmospheric S04 level. though not fully 
doucmented are not completely un�efine� .  Data from MAPS35 and SURE 
air monitoring networks should be of value. We at tach our own data 
for Springfield , Massachuse t t s  and encourage the use of the CAPITA 
data which 10 aloo attached. 

"Tbr ."lfau iauMeIlt reaulUa, fra. the propo.ed fud coaversioa. (UDder the wont .. 
cue anurio) h, oa t.br avera,e. oal, OD the order of IT. over the C�t.l8tioa aad 
Depo.Uioa reaiou (aee Sec . 5 . 14)."  page 3-28 ( Comment :  According to Figures 5 . 1  and 5 . 3  there appearo t o  be a .ignificant 

increase in the extent and concentration of SO, over the Northe�5t 
Region. It may be misleaC!ing to state that nOn the average" the 
increase will be non the order of 1 %" for the Combustion and 
Deposition legions (the entire deposition region ? ) . 

MDAQC-5 

MOAQC-6 

MOAQC-7 

Under the worst-case scenario,  the regional emissions of 502 from coal conver
s ion wi l l  I ncrease about lX. The heal th analysi s  In Top i cal Response 3 . 7 . 2  
concludes that short-term concentrations raay contribute to i ncreased symptom
ology in a portion of exposed persons with preexi sti ng d i sease. 

A d i scussi on of current sul fate concentrati ons in the Northeast appears i n  
Appendix B ,  Existi ng A i r  Qua l i ty i n  the Northeast Region. 

The percentage I nc rement is now presented in map format in Top i cal Response 3 . 2  
to mi nimize m i sunderstanding o f  rel ative budget changes. 

� I 
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MDAQC-8 

MDAQC-9 

MDAQC-10  

"Tbe 4 2  pover pbau i D  q�.tiOD • . .  It _it "lpprol:iJUtel, no tpd of nitro.ell 
oZide _i .. ioQI . II page 3-28 

.. . . .  Ue effecu of Ue propo •• d fuel C'oDveriioD would be to .dd rouahl, 120 tpd tit 
curreDt oitro,ea ozide .. i .. ioD.l rqr .. eoUJlI . n iaer •• se iD the Re,ioD , "  

page 3-211 

" • . .  coalideria.a Ue leD-era! upi'ard tread iD ulrOaea odde _illiool 111 the U. S . ,  
iDcrMeaul a.itro,eo oJEide _haiou trca C'ODvenion de"rft ac.t IUeatioD ." 

page 3-28 [ co .... en t :  The increase in NOx emissions of the order of 1 20 tpd or 4 3 . 8  x 1 03 
tons per year may be significant vhen vieved from the perspective 
of its role in increasing 502 to 504 transformat ion rates . Is the 
2% increase in NO based on total NO emitted by j U l t  the power 
facilities or is It from all .ourcesx{auto, industrial combustion. 
etc . ) ?  

. . .  there are docu.qted .tudiel (Penh et d .  197 1 ,  1973, 1976; lee Sec. 4 . 6 . 3 )  
that iadiclU tb.t U e  pre.eat TS P  ltAadard, provide adeqlUlte ,roUeUoD for public 
b.a1t.h. Therefore. !! � � � !!.2:! m � .enerlted � !:!! propo,id fuel � !!! npected . page 3-28 

. "However ,  Ilt,bt iDcre .. ea tn TSP tonceDtnUoal due to coal conversion. "are 
predicted to produce, or cODtribute to, viohtiolll of ID.DUll MQS for TSP in loet" 
.ubroll .... ;· page 3-29 

[ � .. " 

We assume that TSP s t andards have been set to protect the public health. 
Since there appears to b� the potential for TSP concentra�1ons to increase 
due�coal conversions and contribute to ercause violations of an � 
AAQS for TSP, we find the above quotes inconsistent . Also since some of 
the increased TSP will undoubtedly be particles in the respirable range, 
Ihould not the question of increases in respirable TSP be addressed 
le�arately and in depth? 

"At prtleat, ndioD.llcli4e. , trace «l_nU , ,Dd polJ't'Jclic orSlnie enur are Dot 
covered YDder the Clun Air Act . "  "UafortYDIU1, plaot".pecific lad re.i�l txpolUre 
{Gfom-tiOD h Dot .nibble for un. _tllioD • .  " ", . .  bea!tb effecu ... ea.-at 
••• conducted uinl aeouic eqolure ta.fO�UOD . . . " "Ia leural t.h. _illloDa lrvda 
aDUeip.ted for thue .. tui.h are Dot espected to e.ute adnrte beaith dfeetl ."  

page 3-29 

"10 .-..ry, .iDee the .dditioDai air quaUtJ iIIp.ct. ar1ai.1 frca the proposed fuel 
COD9trliOD 1D the Northellt RelioD .re expected to be aiDiali ,  the iDcraeDul bealtb 
iIIp.ct.a Ire Dot expected to be aipific.Dt .u page 3-29 

[ ,-"" 

The second quote "In 8UZ1111.a"ry • • •  " cannot be aubstantia1 because lit tle 
is known about the emilsion 1ev1es , current exposure level . ,  and 
anticipated exposure levels for radio-nuclides, trace elements , and 
POM. We suggest that a strong statement of the.e facti be incorporated 
into the tex t .  There seems to be little balis in fact to state that 
i.IIIpactl "are expected to be mini.lllal "  or insignif icant . The following 
quotel under. core the potential for signif icant snd non-minimal impac t s .  
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The 2% i ncrease is based on total ni trogen oxides emi tted by a l l  sources. 

The l owest average TSP concentration at which adverse health effects have been 
observed is 180 �g/m3 ( see Top i cal Response 3 . 7  and Appendi x  C . 2 ) .  Pulmonary 
function decreased and symptoms appeared i n  adul ts chroni cal ly exposed to thi s  
concent,"ation. Sensi tive asthmati cs exposed to th i s  level o f  TSP for short 
periods with s i mul taneous exposure to 180 �g/m3 S02 may experience i ncreased 
symptoms. Therefore , the annual average TSP AAQS seems to i ncorporate a safety 
factor for the most sensi ti ve i nd i v i dual s ,  whi l e  the short-term standard of 
260 �g/m3 does not. Marginal exposure to TSP concentrati ons in excess of the 
annual AAQS for parti cul ates reduces the safety margi n ,  but is not i n  i tsel f 
expected to cause adverse health consequences .  Twenty-four-hour (or less)  
concentrati ons of TSP near the short-term AAQS may i ncrease symptoms in  highly 
sensi tive persons if h igh l evel s of S02 are al so present. See Topical 
Response 3 . 7 . 4  for a d i scussi on of expected i ncreases in resp i rabl e  parti cul ate 
emi ssions and associ ated health impacts. 

Refer to appropri ate sections of Topical Response 3 . 7  and Appendices B and C 
and Responses NJDEP-5 , and -6 ,  and NU-4. 
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MOAQC-l l  

Sect ion 4 . 6 . 3 . 2  Combust ion Region 

"Respirable put.icuhul hpprollialtely 2 II dil8rter or lell) phy • rriticd role in 
tbe dnelos-eat of hllMa respiratory dbe .. e because thry provicle I vehicle for the 
clepoliUOD of to.ic lubauacel deep iAta the lUI. Several of the to:dc dMeDU 
nleaaed to the It.oaphere d1ll'illl coil c.buUoo In ... oci_ted with ",U"particle 
si .. iool. &c.t Ca.pGWlU load coaceatnted OD the surhee of fiu particuhtea are 
DOt 001, ImOVD to be to.ie but are 1180 lupect.ed c:erlenoaeol. (e . I . ,  polycyclic 
or,laie _tt.er, lad III cGllpoada of t.be el�t. had, ca.i_, araeDic ,  Dicbl , lad 
chr_i ...... 

page 4-78 
"Studi" of the effect. of JO. 00 b ...... a popuhtiolll laave renlbd llipt berelles 
iA re.piratory 11l..D.n, lad broacbiti. IIOrbidit" lad cleere .. ,. 1a. put.oury fUDC'tion 
.t • •  In CODceatraUOD of 30-1$0 ppb (150"280 .. ,ltl'). ID oDe c�ity study. thf' 
Lowr l�it at wIlta bedth effect. ftre DOted .1 60 ppb (113 JI,I"I) (Sly et .1 . 1970 • .  

197Gb)." page 4-78 
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.aU .. t.d to aunvate •• tbIu, ad cardioput.oD.ary .y.ptou iD Lb • •  lclerly· wre 
observed at lnela of 6 1lI/!!' . " page 4-77 

Sect ion 4 . 2 . 3 . 2  Surface Water Quality 
"Kajor water qu.dity probleu iA tJIe reaioD iAclud •. . .  and depoaitioD, '" . . .  acid 
depoliUoa. b .. created aeriou acidificatioa of a bcae .... ber of fre.hwater lake. in 
Lbe AdirODdad: IIoUlluiD .cea aad iA lev iDalaad . . .  " [ Comment :  

page 4-25 

We concur with this statement. It is our position, however, that unless 
significant emission reductions do not come about in the next 5- 1 0  year s ,  
then the currently unaooeptable acid loading will cont inue into the 2 1 st 
century and numerous aquat ic ecosystems will aC idify . Therefore we view 
any increases in e ither NOx or SOx with caut ion because they might (or 
will) contribute to an already unaoceptable situation. 

Section 5 . 1 . 4 . 2  ASTRAP Modelling Resul t s  
"AS'11tAP d .. latiou of Lbe relaUve iAccelle of lulfu.r deposiUon dted by wet 
proce .... are t.Iu&I ued iutead for tJIe reutive !Dere .. e of acid pncipitatioD. " 

MOAQC-12 

page 5-14 
"ASTItAP is applicable at the mcioul lale tJIe .ffecu oa a local ad urban leab are 
.ot acl4ce,aed bere ."  

page 5-14 

Commen t :  Becau8e of the current ac id deposit ion problem and the potentially 
significant impac ts of this conversion act ion on the acid depOSit ion 
problem, it is our pOSition that every effort should be made to accurately 
prediot long term and even t impac t s .  We strongly suggest that other LRT 
models be applied (such a. the Fay LRT Model and the ENAMAP Model) to 
predict the impa o t ( s )  of the proposed action a;d that all model. be 
verified using 2 years of exi s t ing field data - S depOsition and 502/504 
levels in ambient air. The data are ava ilable from a number of sources 
inoluding SURE, MAPJS , NADP and DOE. 
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The results of computer s imul ations of the transport of a i r  pol l utants origi
nating from the 42 convers ion candi date powerpl ants and the resul tant deposi
tion  of these pol l utants are presented and  di scussed in  Section 5 . 1 . 4  of the 
OEIS .  The conversion of powerplants from o i l  to coal wou l d  create only minor 
changes in the pH of water bodies in the Deposi ti on Region .  There i s  a potenti al 
for more s i gni ficant impacts i n  areas of Nova Scotia mainly  because the waters 
of l akes and streams in those areas are potenti al ly sens i ti ve to acidi fi cation 
( Sec. 4 . 2 . 4  of the O E I S ) .  However , the magnitude of the change that cou l d  be 
attributed to the proposed action a l one is i nS i gn i ficant, amounting to a decrease 
in pH of l ess  than 0 . 03. 

------

Further discussion of acid deposition is presented i n  Topical Responses 3 . 2  
and 3 . 6 .  

A version of the Fay model and ENAMAP, al ong with ASTRAP and five other mode l s ,  
were i ntercompared with observations o f  atmospheric sul fate concentrations and 
wet deposition of sul fate in the Phase I I I  effort of the U . S . Canadian scienti fic 
research for the Memorandum of I ntent on Transboundary Ai r Pol l ution. None of 
the model s  address l ocal or urban scales,  and none can be compared to dry 
deposi tion , s i nce i t  i s  not yet moni tored. Some mode l s  adjust dry depos ition 
velociti es to rates unsupported by recent characteri zation studies , in order to 
fit better the atmospheric concentrations and wet deposi tion. This i s  i mproper ,  
and i s  not the approach taken by ASTRAP. 
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Sect ion 5 . 2 . 4  Deposition Region 
" • . .  precipiuUoa. of .a.e aton neaU i.r& paru of tU Jort.be .. ten. U.S. ia iD the 
4.0-4.2 r_ (call 19--) .  

.
page 5-40 

-n.refore . the .,.t direct illplCU of add &epo.itioa OD. .,.ter qu,dity could 
potentially i.r&clude LowriAa of pi aDd nductioa of bufferiDl c:.,.city of .,.ter. 
Boweftr, t.be deert .. ' iD 2! attributable to the pred!cie: � _lit... IDcre ... iD acid tr3!tir ;lliuDi fro. the �opo.ed acilonsec. . . )  �orr,,,oDd. !:! ! decre.se 
_ _ !... _ precIPruUoD !!. � � .03 i! !!!!. ._--

Section 5 . 1 . 4 . 1  Introduction page 5-41 
" . . • • ulfete velue. ealn.lat.ed by the .odet. Cd be ued a • •  ,ub,titute for acid 
depodtiOD. _1, witJa a-.e autioD. It is likely to be • ruloaable .ppro_.tion for 
... U cbaq:e. iD ai •• iou, CODcutntiOD, aad depo.itioa rate., but ., DOt M "did 
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for 1ar .. cu.,u . "  pale 5-13 

.". _ia lwiUUoDi OIl 1 .... "1' •• trauport .Mel ."licltioal . • .  
4) There 1 1  DO .. , to daect t.be •• Udity aad accuracy of t..be aodel relul11 5) .either DitrolU eor IIydrolU iD cb_htry 18 taw iDto account in the 

8041.10." page � 1 5  

"the COliftuiOD. of powrplaaU fl'. oil to coal wo\lld _1, c r  . .  t e  .iDOr rUGau in t..be 
pi of ... ter bodiu io the DrpoaitiOll. lelioo. '!bere b a poteati.l for .ore aipific'Dt 
t.p.cu ia area. of 10 .. Scotia .ialy Mcauae the •• ten of lake. aad Itre •• iD thole 
an .. . re potJI:Dtidly a .. iU" to acidificatioa (Sec. 4 . 2 . 2 ) ,  but t..be .pitude of the 
cu ... tbat could be .ttributed to the propoaed .ctiOD aloae b iaaipificaDt a80UDtinl 
to a deena •• iD the pi of 1 ••• t.Iau 0.03, •• DOted .bo� 

page �41 

eo ... ent : Current information indicates that the North<o.ast receives an annual 
average pH of between pH 3 . 9  and 4 . 3 . In Manachusetts the annual 
average i. between pH 3 . 9  and pH 4 . 1 .  Individual atorm events ,  
however, are frequently between pH 3 . 5  and p H  3 . 9  and in-'requently 
have pH values between pH 2 . 9  and pH 3 . 5 .  In a l l ,  the acidity of 
the precipitation in the North.ast is aignifican t .  

According t o  the data pre.ented in figure. 5 . 2 ,  5 . 4 ,  and 5 . 6  
increaaed .ulfur deposition attributed to the proposed action will 
likely increase the areal extent and rate of deposition over .uch of 
the ' Northeast (Modified eoal SIP) . U.ing these figure. and inter
polatinl data for Masaachu.ett. we find the following: 

£!!!.!.!!!!. 

Wet S� 5-10 .. /M2 

Winter 5-10 .. /M2 

Dry S_r 7-25 .. ltil 
Winter �10 .. 1M2 

5 depoai tion 

Pr.dicted Increa.e 

10
+ 

.. 1M2 

10+ .. 1M2 

20-35 .. /M2 

7-12 .. 1M2 

ASTRAl' 
lacklround 

100-200 .. 1M2 

50-100 .. 1M2 

HDAQC-13 See Responses HDAQC-7 and USEPA- 5 ,  and Topical Response 3 . 2 .  """ 
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Before such "no adverse · impactll s t atemen t s  can be j u s t if ied it will 
be necessary to determine the emission amounts and the ra t e  of deposi tion . 
Furthermore, since the trace elements persist in the environmen t ,  some 
a t t empt should be made to predict the cummula t ive impac t over the next 1 0-
20 years (see quote below) . Trace elements have already begun t o  
ac cumula t e  i n  t h e  sedimen ts o f  New England a t  a n  accelerated r a t e  (refer 
t o  Dr. Nor t on ' s  work on this subjec t ) .  

"Short-tel'Wl illpactl to aqu.tic ecoa" t ... are DOt expected to be .1pi ficant OD • 
re,ioD.ll b .. i I ;  however ,  potential lona-tenl illputa DD eeo',lte.. could occur if 
true de.eDtl peniat or ICa.&lhte to to.ie level. (Van 10011. 1979 ) . "  

page 5-56 

tolD view of these rebtively I .. l l  i.Dcrea!!nts in sulfate Ind sulfur deposition; it 
is doubtful t.h.aIt the proposed fud conversion vill worsen the uhtina sulfite 
probla. " page 5-63 

Sec t io n  � . n . '  Combus tion Re�ion 
"The 1972 sul fite levels in th� lorthun U.S. I 13.6 uI/H! in vetan air and 10.2 ulI"a i n  lon-urb.n lir USEPA 1975. alreldy u.ceed so.e of th e  threshold values 
preunted in t..he.e studiel . Therefore, Iny adverse health effects would .ppear to 
be pri.uily the result of edltin. sulfite leveh rather than t..he 11 increa ... in 
sulfite lneh expected as I relult of the propond .ction. In any case, increlses 
!.:o: healtr e f f o r t s  a t t !'l.�utable to l:-:aU. l.nct"f!1IIent.al changer; in a i r  q u a l i t y  r.sult ins 
!":o: t h e  ?roj)o5.� ll C t !Cr: are n:>t ql.:an t 1 f !abl. a t  present , "  

page 5-72 

Commen t :  We f ind the last sentence in the second quote and the first quote t o tally 
inconsisten t ,  in l i ght of the fact that Northeast S04 values are approaching 
or exceed threshold levels for health effects . Also the 1 %  increase in 
sul f a t e  levels undoubtedly TepreSents an increase over a large region. In 
f igures 5 . 1  and 5 . 2  the depic ted increases and the extreme highs are well 
above the 1 %  levle quoted. This inconsistency needs clarification. 

It is not a l t ogether clear whether the 504 values are primary or 
secondary su l f a t e ,  or bot h .  This point needs to be clarif ied throughout the 
tex t .  

Again, ASTRAP modelling should b e  done for more than 2 month per iods . 
The use of � limited metero10gical data is not acceptabl e .  The model 
should be run using data from ex is t ing data sources and ver i f ied . Two years 
worth o f  data are available fram SURE, EPA, and othe sources . Are there 
other Mode l s ,  such as the Fay Mode l .  which can also be used t o  pre� i c t  504 
levels? If 50 how do they compare? 
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The regional concentrati on or depositi on i ncrements ,  regard l ess  of mode l i ng 
assumpti ons , are with i n  the noi se level of normal meteorol ogical  variations and 
thus are extremely d i fficult  to quanti fy as to effects. 

Many attempts have been made to predict the cumul at i ve i mpacts to aquat i c  and 
terrestrial  ecosystems of long-term (20-40 years) trace e l ement depos i ti on .  
These i nc l ude the model i ng studies of  Vaughan et al .  ( 1975) , Dvorak et a l . 
( 1977) , and Evans et a l .  ( 1980 ) .  I n  a l l  cases , the predicted accumul at i on of 
trace e l ements i n  both terrestrial and aquatic  ecosystems was consi dered very 
sma l l .  ( See a l so Response MDAQC- 17. ) The statement i n  question i s  part of a 
d i scussion of the impacts to aquatic  b i ota and habitats from coal combust i on 
waste col l ecti on and d isposal ( Sec. 5 . 4 . 3 . 4  of the DEI S ) .  Thi s statement i s  
amended a s  fol l ows : 

"Short-term impacts to aquati c ecosystems are not expected to be s i gn i f i cant on 
a regional bas i s ;  however,  potentia l  long-term impacts on ecosystems could 
occur unl ess coa l-combustion waste d i sposal s i tes are properly desi gned, con
structed, and rec l ai med to conta i n  depos i ted waste materi a l s  (Sohol t  et a l .  
1980) . "  

The statement i s  amended to i nd i cate the potentia l  source of long-term i mpacts , 
i . e . ,  the fai l ure of contai nment systems at waste di sposal s i tes due to poor 
des ign , constructi on,  or reclamation (Soholt  et al . 1980 ) .  

Whi l e  work by Norton and others does i nd i cate i ncreased trace element load i ng 
i n  recently deposi ted sediments , no attempt i s  made to i dent i fy the source of 
these i nputs (S . A .  Norton,  personal communication) . I n  fact , one of the metal s  
that has i ncreased most i n  sediments i s  l ead. The l i kely source o f  thi s  enri ch
ment is automob i l e  exhaust, not coal combustion emi ssions.  
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Serv i ces , B i o l ogical  Servi ces Program, National Power Pl ant Team. 184 pp. 
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The sul fate concentrati ons shown are for total sul fate (primary plus  secondary ) .  
I t  i s  conceded that s imulations over more meteOrol ogical periods woul d  be 
des i rab l e ,  but the avai lable  analyzed fields of wi nd and prec ipitation for the 
appropri ate regions and scales are quite l imited. The deposi tion i ncrement i s  
expressed a s  a percentage i ncrement map i n  Topical Response 3 . 2. 

It i s  not clear as to what field  data are c i ted i n  the comment s i nce dry 
deposition i s  not moni tored at al l (dust fal l  i n  plastic buckets i s  mea n i ngles s ,  
as dry deposi ti on i s  surface spec i f i c ) .  I n  addition,  wet/dry col l ectors are 
notoriously poor col l ectors of snow. AS TRAP results i ndi cate approximate 
equa I i  ty of wet and dry depos i t ion .  If that is not a consensus opi ni  on it i s  
a t  l east a middle ground. 

Addi ti onal di scussion of current sul fate concentrations in the Northeast 
appears i n  Appendix B . 6 .  
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These data show that the ASTRAP predicted increase in 5 deposit ion 
1s not insignificant when compared to either the current deposit ion 
rate predicted by ASTRAY or the background depos i t ion rate . Furthermore, 
i f  the highest current and highest predicted increase 5 deposit ion 
values are compared, then some areas of the Depost ion region (not denoted 
in the text) are predicted to show significant increases in S deposi tion. 
Given this information and the importance of accurately predict ing the 
impa c t ( s )  o f  the proposed action,we strongly suggest that much more 
extens ive work be conducted on LRT . On the same note, however . we are not 
completely convinced that ASTRAP accurately predicts S deposition on a 
scale much smaller than EASTERN NORTH AMERICA. 

Also, we puzzle over the fact that ASTRAP appears to predict dry S 
deposition to be greater than wet S depos ition during both the Summer and 
Winter periods (f igures 5·. 2 and 5 . 4 ) . This is completely contrary to most 
f ield data on S deposition and contrary to current theory. Again s ince 
this subj ect is so importan t ,  please elucidate on these f inding s .  

"Growu!vate r de,radation b, recbar,e with acid rain probabl, would Dot be detectible 
in the lortheut Reaion. where the aquifien are ca.poaed .. 101, of carboute rock aucb 
a. I i.stODe or dol�it� . or cdcar�ollA fOralti.ODS of .a-e type , ,iDce aD, acidic 
recharle would quickl, be DeutraUzed . "  

page 5-41 ( Commen t :  We f ind this statement . b y  and large unsuppo�ted by our own field data 
and those of the United States Geological Survey (USGS ) . I t  is our 
suggestion that USGS data be used in this contex t .  

Sec t ion 5 . 4 . 3 . 3  Combust ion 
"However .  VaD Book (1978) cODcludel that the trace eIe.eDt eoric:haeDt froe coal 
ca.bustioo at..)lpheric efflueotl il Dot a lipificaot hazard in surface aqllAtic 
.,.Ite.l . "  "'Thu.a 00 adverse tapaeta are expecud fro. the trace eIe.entl mitUd 
fr� the CODverted powerplaot l . "  page 5-41 

"Concentration. of trace eIe.eotl ill at..)lpheric eIIill ioDI h_ eod ... fired power
plaots do Dot appear to be lip.ifieaDt ecolollcd hazud (VaD Book, 1979 ) . "  

page 5-53 

"Lolll .. ted ulioDill tapacta .. , be of CODcern if trace eIe.eDtl peniat or are 
allowed to acclalbU to toa:ic levell . "  

page 5-53 

Comment !  Van Hook ( 1 979) , however, does state that an accumula t ion or persistence 
o f  trace elements can cause potential hazard s .  Several studies in the 
Northeast have shown that a) the rate of trace element deposit ion 
appears to be increasin, in aquatic ecosystems and that b} these 
elements appear to persist in terrestrial environmen ts (references 
attached ) .  Because of these facts we cannot concur with "no adverse 
impacts are expected" especially since the amount s  of these elements 
emit ted and their deposition rates are Dot well known . We suggest that 
you consult Calloway , Eisenreich, and Scott 1980. Toxic Substances in 
Atmospheric Deposition: A Review and Assessment published by the National 
Atmospher ic Deposit ion Program. 
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The U . S .  Geologi cal Survey f ie ld  data suggested in thi s comment are not spec i f i c ,  
and are unavai l able for review. However,  the descripti on of the aquifers i n  
the region was based primari ly o n  both the state and U . S .  Geological Survey 
data ( see c i ted reference s ) .  Furthermore , i t  was i ndi cated i n  the statement 
that only i n  regi onal aqui fers composed of carbonate rock or ca1 carceous forma
ti ons of some type ( see DEIS F i g .  4 . 7  for areal di stri bution of rock formati ons) 
would  the acid rai n impact on groundwater not be detectabl e .  In areas where 
the aqui fers are composed of i ntensely fractured or faul ted crystal l i ne roc k ,  
the acid  depos ition woul d  affect the p H  val ues i n  groundwater .  However,  the 
expected maximum change i n  pH woul d  be about 0 . 03 ( see Sec . 5 . 2 .4 of the DEIS) .  
I n  addition ,  as i ndi cated i n  DEIS  Section 4 . 2 . 3 . 4 ,  most of  the groundwater 
wi thdrawal i n  the region is primari ly for i ndustrial , commercia l , and domestic  
uses .  The sma l l  change i n  pH would  not affect these uses . 

As noted i n  the comment, Van Hook ( 1979) does i ndi cate that potenti al  l ong-term 
i mpacts on ecosystems cou l d  occur i f  trace el ements emitted from coal combusti on 
pers i st or accumulate i n  ecosystems to toxic  l eve l s .  This  conc l us i on is based 
upon reports of adverse effects on soi l / l i tter communities and possible  a l tera
ti ons of primary producti v i ty fol lowing trace-el ement enri chment ( Tyler 1972 , 
1975 ) .  However , several mode l i ng studies (Vaughn et a l .  1975 ; Dvorak et al . 
197 7 ;  Page et a1 . 1979; Evans et a1 . 1980) and f ie ld  i nvestigations ( e . g . , 
K l e i n  and Russel l 1973 ; Horton et a1 . 1977 ; Lyon 1977 ; Evans et a1 . 1980) have 
i ndi cated that the amounts of trace e l ements accumul ated i n  terrestrial and 
aquat i c  ecosystems fol l ow i ng l ong peri ods of exposure ( 24-40 years) to emi ssi ons 
from coa l - f i red powerp1 ants w i l l  be negl i gi b l e .  S l i ghtly i ncreased l evel s of 
some trace el ements ( cadmi um, copper ,  i ron , molybdenum, n ickel , sel eni um, 
stront i um ,  tungsten , and z i nc)  may occur in the bi ota of systems exposed to 
trace el ement deposi ti on. However,  i t  i s  unl i kely that potent i a l l y  toxic  
concentrations wi l l  result .  It should  a l so be  noted that the soi l s  of the 
northeastern Uni ted States do not contai n enough molybdenum or sel eni um to meet 
the nutri t i onal requi rements of anima l s  (Kubota and Al l away 1972 ) .  Thi s  further 
reduces the potential  for adverse i mpacts caused by the addi tion of these 
el ements to terrestrial  or aquatic ecocsystems through coal combusti on emi ssi ons. 
Therefore, it does not appear that the persi stence of trace el ements rel eased 
to the envi ronment through the proposed action would cause a s i gn i f i cant impact. 
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Addit ional COIIIIIIenu 

Appendix H .  

MD�C·18 r 

Sect ion 4 . 3 . 3 . 2  

MDAQC-19 ( page 4-47 

Sect ion 5 . 4 . 3 . 4 

MDAQC-ZO 

Regulatory Cona iderat ions of SoUd lIute Dbpoaal in the Northeast 
Region 

lIill 404 of the Clean lIater Act have to be .atiafied? 

Sect ion 404 is administered by the Army Corps of Engineers and not 
the US EPA. 

In Massachuaetta aite aal ignment for the dispolal of material in a 
landfill is carried out by the local Board of Heal th. 

Potential Ule of  Land for lIaste. 

In Musachuaetts there is an outlet for ash as a land f ill cover. 

lIaate Collection and Diapoul 

lie do not concur with the following quote. 
"Thus the relatively high frequency of precipitation, low evaporation 
ratea, and low wind apeeds typical of the Northeastern United States 
will aid in preventing the ash and Sludge waste. from drying and 
contributing to fugitive dust . "  

lie are concerned over the potential impacts of fugitive dust from ash 
and dudge wastes because of extended aUIIIDer dry periods and high 
winds .  

MDAQC-18 

HOAQC-19 

HDAQC-ZO 

Page, A. l. , A. A.  E l seewi , and I . R . Straughan. 1979. Physi cal and Chemical 
Properties of F ly  Ash from Coal-Fi red Power P l ants with Reference to 
Envi ronmental Impacts. Residue Rev. 71: 83-120. 

Tyler,  G .  197Z. Heavy metal s pol l ute nature , may reduce producti v i ty. Ambio  
1 :  5Z. 

Tyler,  G. 1975. Effects of heavy metal pol l ution 
mi nera l i zation rates i n  forest soi l s ,  p. 217. 
on Heavy Meta l s  in the Envi ronment. Toronto , 
Part 1.  

on decomposition and 
In  International Conference 

Canada, October 1975, Vol . I I ,  

Van Hook ,  R .  I .  1979. Potential  health and envi ronmental effects of trace 
e l ements and radionuc l i des from i ncreased coal uti l i zation. Env i ron.  
Hea l th Perspect. 33: Z27-247. 

Vaughan,  B . E . , et al . 1975. Rev i ew of Potential  Impact on Health and Envi ron
mental Qual ity from Meta l s  Entering the Envi ronment as a Result  of Coal 
Uti l i zation. Batte l l e  Energy Progress Report, Pacific  Northwest Labora
tori es--Batte l l e  Hemorial Institute, R ich l and , Wash .  75 pp. 

Refuse di sposal fac i l i ti es in Massachusetts c ities and towns are s i ted by the 
l ocal Board of Health.  Pub l i c  hearings are a required part of the s i t i ng 
process.  

The Corps of Engi neers does not at this time c l as s i fy combustion wastes as 
"dredge and f i l l "  material , and therefore does not cons i der 404 of the Cl ean 
Water Act to be appl i cable to ocean di sposal of �uch wastes (tel ephone con
versation,  u . S .  Army Corps of Engi neers , New Engl and D i strict,  Apri l 2. 1982 ) ,  

I nformation provided i n  thi s comment has been i ncorporated i nto Topical 
Response 3 . 5  (Waste Di sposal ) .  

The rel atively humid c l i mate of the northeastern Uni ted States wi l l  a id  i n  
prevent i ng fugi t i ve dust emi s s  ions from ash and s l udge d i  sposa 1 areas. It 
should  al so be noted that upon drying, fly ash and scrubber s l udges form surface 
crusts that are fairly resi stant to wi nd erosion. When these characteristics 
are considered i n  conjunction with appropriate d i sposal - s i te design and operati ng 
procedures (see Soholt et al . 1980) that wi 1 1  al so 1 imit wi nd erosion, the 
impacts of fugi tive dust from coal combustion and emi ssi on-abatement waste 
di sposal areas even during dry periods and h i gh wi nds are l i kely to be smal l .  
Consideration of the impacts of fugitive dust from ash and s l udge di sposal 
areas wi l l  be an important part of the s i te-spec i f i c  EISs prepared for each 
conversion candidate powerplant. 

REFERENCES 

Soho l t ,  l . F . , et al . 1980. Hand l i ng of Combustion and Emi ssi on-Abatement 
Waste from Coal - F i red Power P l ants : Imp l i cations for F i sh and Wi l d l i fe 
Resources. FWS/OBS-80/33. U. S. F i sh and Wi l d l i fe Service,  B io logical 
Services , B io logical Services Program, National Power P l ant Team. 184 pp . 
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Seotion 5 . 1 . 4 . 3  Other Conoerns 
"Conversion of 42. powerplaDU ia. t.be lortbeaat U.S. b predicted to iDCu .. e tbe 

at80apberic cODceatutioD of o.idea of lulfur, OJlidel of nitrolen , aad aa.e c�le. 

b,drocarbou1 . These !.Denasel rill relult iD iDcn •• ed leve ls of .uUate IDd 

MOAQC-21 

Ditrate particles dOVDviDd of tbe sinion .ouree . . .. Tbeae here •• ea .. y dfect 

t.be visibility iD dOVDViDd areal, but t.be iDcre ... d CODUlltrltiODI are predicted 

to rltpreaeDt . .. 11 fraction of t.be prelent leve h .  Tbe preseat at.ate"'of-tbe-art 

doe. Dot ,Uov • quantitative eltiaaU of the .ffecU of the proposed CODCCDtratioDS 

OD t.be viSibility of dO'llDVilid lreAl, taut .. 11 taenlael Ult likely to relUlt in 

.. 11 deludatioU ia vUibility . "  page 5- 1 5  

"lbc:re . .  e d  _inlold o f  oitroleD oside u d  IrJdrocuboDI Ire liuly to rnult ia 

iDcre .. ed OEODe fOra.-UOD. C�lu cbateal reactiou CO'9'ert DittOleo odde aDd 

b,drocarboal to GEODI! , but DO ..... il.bie tecbD..iCluu caD .ccurately predict the 

iDcru.u iD OBODe fomatioD .Dd coacea.tr.UOD Ukel, to l'uu.lt fr_ t.be propoaed 

CODgel'liOD. ... page 5-23 

"It would M Upo .. ible to .Ilticip.te or predict . chaale in be.lth effect. re.ultiaa 

f� . .. 11 (2\) iacrr.eatal iDcre .. e ill aitrolell ozide level.; bowever cOD.ideriDI 

the leDenl trend of iacreaailll Aitr0leD ozicle E,.ionl .ad tbe fact tb.t Ilitrolen 

ozide levels already are bilb noup to •• rraDt CODcern ,  the iDcrr.eatal nitroteo 

o&icM _i .. ioa, •• nut aa.e coacem . "  page 5-72 [ Comment : It ia our opinion that the increase in HOx emission warrents much more 

attention . We would like to see a much more thorough WTite up on 

potential changes in subregional visibility , interaction with other 

pollutants to produce ozone, health effects , and acid deposition. In 

all , it i5 our opinion that the final tIS .t . .  llld describe much more 

fully the potential impac ts of MOx increases . 

MOAQC- 2I See Response NOAA-I.  
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Additional Comments 

Hass. Div. Air Quality 

Control 

The ambient air quality modeling performed for detel1l1ining compliance with 
ambient air quality standards does not agree in several reapects with information 
in the Department ' s  files and with modeling results obtained by others. In 
particular: 

The S02 emission limitations used for the coal and oil SIP are not the same 
•• the actual requirements of the SIP. The SIP requirements are the sa.e for 011 
and coal are the aame and are shown below 

Station Sulfur in fuel 
HIlAQC-22 I � 0 . 55 lb/mmBtu heat release potential 

MDAQC-23 

HDAQC-24 

Nev BOlton 0 . 55 

West Springfield 1 .  2 1 

"to Tom 1 .  21  

Salem Harbor 1 . 21 

�r.et 1 . 2 1 

canal 1 . 2 1 

Downwash has not been accounted for in these calculations. Same of these 
plants have very severe dovnwash problems . This should be looked a t .  

Modeling that has been performed in the past b y  the Boston Edison Company 
(and accepted by the Department )  show that emissions from the Mystic and New Boston 
Stations wlll not cause or contribute to violations of the ambient air quality 
s tandards for S02 . This modeling was done using the Industrial Source Complex 
(ISC) model. 

HDAQC-25 
interactive modeling to determine if violations of the standards are likely. 

[ EPA guidance requires that all major sources (greater than on hundred tons 
per year, actual) of the pollutant within 20 km of the source be included in the 

Admittedly, this would be a very large, if not almost impossible task given the 
magnitude of the proj ec t .  But it does seem reasonable that large nearby sources 
should be included. 

MDAQCr22 

HDAQC-23 

HDAQC-24 

HDAQC-25 

The i nfortllation suppl ied has been used to devel op the scenarios descri bed and 
discussed in Secti on 2 .  

Downwash i s  a local i zed problem and wi l l  be deal t with i n  the s i te-spec i fic  
analyses. 

See Response HYDEC-7.  

The impacts of exi sting l arge nearby sources are assumed to be mani fested in  
the ambient a i r  qua l i ty data. Any new PSD-permitted sources in the four sub
regi ons have been i nc I uded in the mode l i ng.  
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NHARC-l 

January 4 ,  1981 

Ms. Marsha S. Goldberg 
Office of Fuels Conversion 
Economic Regulatory Administration 
ZOOO M Stree t ,  N . W .  
Washington, D . C .  Z0461 

Dear Ms. Goldberg: 

I have reviewed the Dr3ft �ortheast Regional [IS for the Potential Conver
sion of 42 Powe rplants from Oil to Coal or Alternate Fuels , October 81 . One of 
the plants studied is the Schiller Station of the Public Service Company of N . H . , 
located in Portsmouth, N . H .  

I t  might b e  worth noting i n  the Final E I S  that the 50- em:ssion limit which 
is being required by this Agency of Schiller if conve rted is considerably more 
s tringent than the coal SIP limit for N . H .  cited in the draft (4 1b/�1 BTU) and 
used in the modeling for it.  In 1980 the � . H .  Public Utilities Commission order
ed Schiller to convert , subj ect to the results of an air quality impact study to 
be conducted by our Aaency . The study included sequential modeling (ISC) and 
was coep1eted in May 1981 . The modeling in support of the Draft [IS was based on 
protection of the NAAQS only , however New Hampshire has a regulation regarding 
interstate air quality impacts which requires that New Hampshire facilities shall 
not interfere with PSD measures in adjacent states as well as NAAQ S .  PSD ( in 
Maine) was the controlling factor in the modeling raoul ts upon which this Agenc)' 
has based its required SOZ l imit of Z . S  1b/HM BTU .  

TMN/1r.ab 

Sincerely, � 
� 
Assis tant Director 
Air a.sourcas Asency 

NHARC-l The i nformation supp l i ed has been used to develop the scenarios descri bed and 
di scussed i n  Section 2.  
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NJDCA-l 

JOHN P RENNA 
COlo4MI$SIQN(R 

Hs . Marsha S .  Goldberg 

I' Jj" <it �,� ' . : )  
" - . , ..... 

STATE OF NEW JERSEY 
DEPARlMENT OF COMMUNllY AFFAIRS 

February 16 , 1982 

363 WEST STATE STREET 

eN 800 
TRENTON. N J 08625 

Office of Fue ls Conversion 
Economic Regulatory Administrat ion 
2000 H Street 
Wash ington , DC 204 6 1  

RE :  NJ8l l l2020l8 

Dear Hs . Goldber g :  

Draft Northeast Regional Environmental Impact 
Statement - The Potent ial Convers ion of 
Forty-Two Powerplants from oi l to coal or 
a l ternate fuels 

This Le tter of C learance is t0 certify that your applicat ion , with 
the State Identifier Number NJ8 1 1 1202018 , has me t  the Proj e c t  Not i ficat ion 
and Review System requirements of the U . S .  Office of Management and Budge t ' s  
Circular A-95 Revised and Chapter 8 5  o f  the New Jersey Laws o f  1 944 . 

The New Jersey State C leari nghouse has circulated the applicat ion to 
the appropr iate s tate agencies and has rece ived COrmnt'nts from five agencies 
relative to the ir final review . Based upon these comment s ,  which appear 
be low, the C learinghouse re('ommends that the appl icat ion be : 

__ Approved 

___ X __ Approved with condit ions 

__ Disapproved 

The (' ODDllents rece ived from the New Jersey Departments ' of Environmt'ntal 
Protection and Energy have already been forwarded to your agenc y ,  a copy of 
which is attached . r The Hackensack Meadowlands Deve lopment Commiss ion has submitted the 
following : "The impact of coal conversion at PSE& G ' s  Bergen , Hudson and 
Kearny appears to be underes t imate d .  Unproved air pollution devices are 
depended upon to preserve local air qua lity.  Tht' consumption of ava ilable 
PSD increments cou l d  inh ibit or ser iously restrict deve lopment in the 
Hackensack Meadowlands .  Est imates of available space for disposal of waste 
materials  frotn coal conve rsion are in error . Wr i t ten comments w i l l  be 
forwarded to USDOE , if reque s ted . "  

As a result o f  budgetary constraint s ,  the Delaware Val ley Regional 

® NEW JER$EY 1$ AN EQUAL OPPORTUNITY EMPLOYER 

NJDCA-1 S ince the OEIS was i ssued , the USDOE has determi ned that 27 of the ori g i nal 4 2  
powerplants consti tute a more l i kely convers i on scenari o  ( see Sec . 1 ) .  Under 
thi s  Voluntary Conversion Scenari o ,  Bergen 1, Hudson , and Kearny wi l l  not 
convert ( see Sec. 2 of the FEI S ) .  
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Hs •. Harsha S .  Goldberg 
Page Two of Three 

February 16 . 1982 l Planning cOlIDDiss ion ( nVRPC) has been forced to reduce its review act1vlt l.eS 
as mandated by Federal A-95 Project Notif ication and Review System require
ment s .  In order to insure that the regional perspective cont inues to be 
represented , the New Jersey State Clearinghouse has assumed the respons ibil ity 
of c irculat ing app l ications to the county planning board having jurisd ict ion . 
A copy of th is application has been sent to the Bur l ington County Planning 
Board and comments have been rece ived . 

NJDCA-2 

NJDCA-3 

NJDCA-4 

The County Department of Economic Development has made the following 
comment : "This Department has strong concern over the adverse economic 
impact which may be imposed by the Potential Conversion of forty-two 
Powerplants from Oil and Gas to Coal or Alternative Fue l s .  This convers ion 
is the subj ect of the above refe renced Draft Environmental Impact Statement 
(£IS) prepared for the U . S .  Department of Energy . 

Sect ion 5 . 5 . 3 . 2 .  ( PSD Consumption and Economic Growth ) , of the EIS 
states that ' convers ions represent a potent ial economic impact to the 
economy • • •  and • • •  makes it more d i f ficu l t ,  and generally more expens ive , 
for other indus t r ial categories that require PSD rev iew to locate in the 
area . Thus , convers ions which represent only small contribut ions to the 
economy in an area but which c onsume a s ign i ficant portion of the avail
able PSD increment may prec lude greater economic growth in that area . '  

The EIS predicts an adverse economic impact on our are a .  The EIS implies 
that soon methods for estimating the magnitude of this impact will  be avail
able to evaluate s ite s pe c ific concerns . We strongly be l ieve that no act ion 
regard;ng convers ion can jus t i f iably take place unt i l  full economic impact 
can be measured at the s i te - spec i fic leve l .  

The Bur l ington Generat ing Stat ion ( l isted as Unit 7 i n  the report ) has 
a strategic location , in the heart of Burlington County ' s  industrial comp lex. 
Th is fact proh ib its cur Department from accepting any change to Unit 7 
which would cause an adverse impact on the expansion of exist ing industry or the 
attract ion of new into the area. 

As soon as there is technical data ava i lable concerning the s ite 
spec i f ic impact that convers ion of Un i t  7 w i l l  have , we will  aga in be happy 
to review 'the informat ion . In the absence of such informat ion we must 
withhold approval and if necessary support denial . "  

Also,  the County Department of Health has made the fol lowing comment : 
"Without the bene f it of being able to study the comprehensive EIS , the follow
ing concerns are set forth with the expressed reques t  that these areas be 
addresse d .  Increased rai l  usage in the areas of Burlington County along 
the Delawa'Ce River from Palmyra to Bur l ington County without upgrading the 
exist ing railway l ines in v iew of the recent and past h istory of derai lments 
due to track cond i t ions , may add to addit ional hazards of chemical tank car 
derailments .  The ove:ta 11 energy and economic bene f it s  otherwise wou ld appear 
to outwe igh the indicated air pollut ion impacts at the local leve l . "  

I n  conc lus ion , the New Jersey Department o f  Transportation has stated 
the following : "The particular fac i l i t ies c i ted in the Draft EIS have both 
rail and water access for coal transportation . The fac i l i t ies are located 
On rail lines which are apparently ' s afe ' from being abandone d .  These 
fac i lities may also be 1:'eceiving their oil v ia barge and would rece ive coal 
the same way . 

NJDCA-5 ( The potential bott leneck at Port Reading if this fac i l ity is not improved 

NJDCA-2 

NJOCA-3 

NJOCA-4 

NJDCA-5 

See Response I'IDNR-12. 

Comment noted. No change to Uni t  7 wi l l  be made prior to the preparation of a 
s i te-spec i f i c  EIS .  

Thi s i ncreased rai l  use  woul d  be  from the Burl i ngton plant on ly .  and  i s  to  be  
addressed i n  the si te-spec i f i c  EIS .  

Comment noted. 
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Ma • .  Maraha S .  Golclber, 
Pale Thne of Three February 16 , 1982 

l can be averte" by u t i l i&inl Oak hland, Croxton and Natural Docka . "  

.. an applicant , it ia your reaponaibility to inc lude a copy o f  thia 
Letter of Clearance when you aubmit your for.al applicat ion to the Federal 
fund in, a,ency . Alao, if you should chan,e your formal applicat ion by 
aub.itt in, a requeat that d iffera aubstantially fro. this one , then you 
will have to resubmit your final application to this office for review. 

If you have any quest ion. , pleue call Vincent AIIico of lIlY ataff 
at 609-292-2963. 

RAG : pp 

Very truly yours , 

� �: ...- ' 

Ginman Richard 
A: Coordinator State Revlew 

CC : Hr . Rayburn Hanz l i k ,  Admin istrator 
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D E P A R T M E N T  

O F  
S T A T E  O F  N E W  J E R S E Y  101  COMME R C E  S T RE E T  

N E WARK N E W  J E R S E Y  0 7 1 0 2  
PHONE (201) 648-3430 EM ERGY 

January 18, 1982 

Marsha S. Goldberg 

�OO'-l ( 

Off ice of Fuels Conversion 
Economic Regulatory Administration 
2000 M Street, N .W .  
Washington , D . C .  20461 

Dear Ma . Goldberg: 

We have reviewed the Draft Northeast Regional Environmental 
Impact Statement and the accompanying supporting document : Conservation 
and Alternative Energy Contributions and Environmental Impacts In 
the Northeastern United States. Our comments and suggestions are limited 
to the alternatives section of  the DEIS. 

The New Jersey Department of  Energy (NJDOE) supports the effort by 
public and private concerns alike to move away from dependence on 011-
f ired generation facilitie s .  Moreover , the NJDOE has established policy 
to encourage coal utilization through conversions where it is cost 
ef fective and environmentally acceptable (Draft Revisions to the New Jersey 
Energy Kaster Plan, 1981, p. D-13) . However, we do not agree with the 
conclusion reached in the DEIS that conservation will have only a minor 
impact in r educing energy consumption. Our major criticism is that the 
conclusion is based on an inadequate analysis of conservation potential 
in the Northeast and sends the WTong message to public and private 
offic

"
ials on the nature of  this regions energy and environmental pro

blems. Our specific comments are outlined below: 

1 .  Need 

The s tatement is made on p .  3-34 of the DEIS that : 
"In all power pools, electricity use will expand in the period 
between 1978 t o 1990 . "  There is , however ,  no explicit dis
cussion of the need for the forty-two powerplants in the DEIS. 
A forecast of electricity demand should be included in the 
DEIS. 

New Jersey 10 An Equal Opportunity Employer 

NJDOE-l Forecasts of e l ectri city demand i n  the three powerpool s are shown in Appendix 0 ,  
F i gure 0 . 1. The 42 powerplants are base- l oad pl ants serving current demand. 
Consequently, they wi l l  be needed to serve demand , regardless of fuel source. 
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NJOOE-2 

",Dor·3 [ 
NJOOE-4 

NJOOE-5 

The project ions for the need for power on p. B-4 in the 
appendix to the supporting s tudy are unrealistic, given the 
region ' s  electricity rates and economic climate . New Jersey' s 
electric utility forecasts have consistently been revised 
downward in recent years and the NJDOE currently forecas t s  a 
compounded energy growth rate of only 1 . 00% per annum over the 
next twenty y ears . Even in higher growth areas, such as 
California, the projected energy demand over the next twenty 
years i. only 1 . 65% per annum (California Energy COmmi ssion, 
EnergY �, 1981, p. 92 ) .  The forecast. cited in the 
appendix should therefore be revised to reflect more realistic 
e conomic assumptions . 

The s tatement is made on p. B-7 that the BEPS will produce 
insignificant energy savings in the residential and commercial 
s ectors due to small market shares of electric heating and 
cooling. Where then will the maj or increase in electricity 
occur? It i. unlikely that indus trial growth will occur at 
anywhere near the levels projected in the forecast on p. B-4. 

2 .  En d  Use and Conservation 

It is stated on p. 1-1 of the appendix to the suppor ting study 
that : I�owledge o f  residential end use is a prerequisite for 
accessing the potential of certain solarJ conservation, and 
wood combus tion technologies . "  This is j us t  as true for the 
commercial and industrial sectors. However , end us e  data is 
neither presented or discussed even though conclusions are 
drawn on the e ffectivenes s of conservation and alternative 
energy technologies in these sectors. We therefore question 
the val idity of the analysis s ince inadequate data were 
clearly used. 

A number of conservation opt ions are not discussed at all in 
the DEIS or s upporting s tudy. For example , conservation 
options that could reduce commercial lighting includ e :  task 
lighting , high efficiency bulbs aDd tubes, electronic ballasts ,  
and high efficiency reflectors and improved d1ffusors. One 
s tudy (Resource Alternatives for Seattle City Ligh t ,  Mathe
matical Science Northwes t for Seattle City Ligh t ,  1981) 
indicates that 32 average HW could be saved in Seattle by 
reducing cOlllDercial lighting from 4 to 2 watts per square 
foot. Considering that Seattle City Light has the lowest 
electricity rates in the country, this is significan t .  

NJOOE-2 

NJOOE-3 

NJOOE-4 

NJOOE-5  

The revi ewer confuses el ectri C i ty growth with overa l l  energy growth. Accord i ng 
to the NJ Master P l an (Tabl e  107 ) ,  el ectr i c i ty demand wi l l  grow at a 2 . 5% rate 
for 1980-1990. Total energy growth i s  1% per year. In Table  103 of the same 
documen t ,  natural gas consumption r i ses very s l i ghtly 1980-1990, whi l e  i n  
Table 104, petro l eum i s  forecast to drop i n  that period. Coal consumpt ion  
(Table 102)  i s  forecasted to  rise s i g n i f i cantly. This pattern i s  typical of  
al l the states in  the  Northeastern powerpoo l s .  Additional deta i l  i s  provi ded 
in Appendix  0 . 2 .  

USOOE bel i eves that the assumptions regardi ng electric heat i ng and cool i ng in  
the resi dential and commercial  sectors are val i d .  Continued growth i n  North
eastern househo l d  formation , albe i t  at 1% per yea r ,  provides one source of 
growth in the res i dential sector and exp l a i ns the strong growth of app l i ances 
v i s-a- v i s  other end uses. Commerc ial  sector new construction  is i ncrea S i ngly 
el ectric-heated and -cool ed.  The i ndustrial  sector conti nues to expand i ts use 
of el ectr i c i ty .  See Topical Response 3 . 11 and Appendix 0 . 2 for more detai l .  

Appendix Tab les 0 . 2 and 0 . 8  provide the e l ectri c i ty end use data for res i den
tial , commerc ial , and i ndustrial sectors that were used in the analys i s .  

Additi onal major conservation options are considered i n  the analys i s  i n  
Appendix 0 . 3 and 0 . 4 .  Only conservation concepts wi th major impact potent i a l  
were cons i dered i n  thi s addi ti onal analys i s ,  however. Further ,  many of the 
Seattle C i ty Li ght concepts for l i ghting improvement were oriented toward 
i ncandescent systems. The c i ted Seattle  commerci al sector reduction of 2 W/ftZ 
from the current 4 W/ftz i s  much larger than the expected i mprovement of 0 . 5  W/ftZ 
expected to accrue from New York state l i ghti ng standards , whi ch are vol untary. 
Extrapolation from the Seattle l i ghti ng expectati on cannot be made to the 
Northeas t ,  g i ven the New York i nformation.  Further ,  the New York standard 
shoul d  be accounted for i n  the uti l i ty forecast. 
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There is DO attempt to specify the actual levels of conservation. 

For exBIOPle , on p. 8-5 of the appendix, it is stated that : 

�atheri�ation means the addition of insulation, storm windows , 

and s tOrlll doors . "  This is an inadequate description. Was the 

analysis of weatherization based on minimum energy code insula

tion levels of R-19 ceilings and R-ll walls or was it based on 

s tate-of-the-art levels and techniques such as R-38+ ceilings , 

8.-19+ f loors, R-l9+ walls , vapor barrier, caul1dng and weather

stripping, and an air-to-air heat exchanger to reduce indoor 

air quality problems ? 

The discussion of environmental impacts associated with conser

vation technologies cites indoor air quality problems. This 

implies tight residences with minimal air exchanges and thus 

:Implies far more conservation potential than cited in the DEIS 

(The literature on indoor-air quality has groWll considerably 

in recent yesrs. George Tsongas at Portland State University 

and Gary Roseme at Lawrence Berkeley Labs have both done 

extensive work on the issue and are excellent sources of 

reliable information) . 

The :Implication that conservation has little to offer (even by 

1990) contradicts a number of studies far more in-depth and explicit 

than the DEIS supporting study. Some of these include : Our Energy 

Regaining Control by Marc Ross and Robert Williams , the recent SERI 

s tudy of solar and conservation potential in the United States, and 

recent work by the City of Seattle, Mathematical Sciences Northwest , and 

the California Energy Commiss ion. Although these studies are not speci

fic to the IIortheast, they do indicate at the very least,  that far 

better analysis can be done to assess conservation and alternative 

euergy technologies . 

To conclude , we strongly feel that the analysis is not rigorous 

enough to bear out the conclusion that conservation will plsy a minimal 

role in the IIortheast. NJDOE will continue to pursue conservat ion as 

the least expensive , quickest , and least polluting of all our fuel 

options. 

Thank you for the opportunity to comment on the DEIS . 

EJL:jwp 

Sincerely, -C-fU�L�- '{� .i\.:\\ L� 
Edward J. LiDlCy Esq. 

Assistant Dire tor 

Division of Planning 

and Conservation 
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The anal ys i s  was based on mlnlmum energy code i nsulat i on l evel s .  A lso  note 

that al l -electric houses are much better i nsul ated than heretofore bel i eved , 

although add i t i onal caul ki ng/weatheri zation i s  necessary. For examp l e ,  the 

i nsul ati on l evel of e l ectrical ly heated homes in the Northeast varies from R-19 

to R-30 in the cei l i ng and R-ll to R-19 for wal l s .  As for air-to-ai r heat 

exchangers , i ndoor air qual i ty probl ems are general ly not a problem for e l ec

tri cal ly heated homes unless they are desi gned to be very tight , an uncommon 

occurrence. 

Only a smal l portion of the resi denti al market wi l l  consider the l ong paybacks 

( 2- 3  years) associ ated wi th retro f i tti ng a resi dence to reduce air i nf i l tration 

to the poi nt that a i r  qual i ty becomes an i ssue.  Further , the envi ronmental 

health probl em ci ted i s  not consi dered a major i ssue for al l -e l ectric res i dence s .  

USDOE has revi ewed the studies c i ted and rema i ns conf i dent that the predi cted 

conservat i on contri butions are val i d .  Many of the conservat i on improvements 

c i ted in the SERI study and Wi l l i ams and Ross study al ready are in the conserva

t i on trends accounted for in uti l i ty forecasts .  For exampl e ,  Pub l i c  Serv i ce 

of El ectric and Gas Company (New Jersey) forecasts both res i denti al heat i ng 

and detai l ed appl i ance use. The appl i ance use forecast i s  paramount i n  the 

Northeast due to the l arge fraction i t  represents of the res i dent i al l oad. 

Other conservation  improvements wi l l  not be consi dered by i ndivi dual s due to 

stri ct purchase criteri a .  From the uti l i t i es i nvestment perspective of l i fe

cyc l e  cost criterion, many of these i nvestments should be cost-effective.  The 

i nd i v i dual , wi th h i s  short i nvestment payback period (2-3  years maximum for 

85% of the potential  market) wi l l  not make the i mprovements in anythi ng approach

i ng the level suggested in the SERI study or the study by Wi l l i ams and Ros s .  

I n  fact , Wi l l i ams and Ross recogni ze thi s  problem and suggest the' need for 

more uti l i ty and government i nvol vement. For a more deta i l ed criti que on each 

study c i ted, see Appendi x  0 . 5 .  
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STATE OF NEW JERSEY 

DEPARTMENT OJ" ENVIRONllENTAL PROTECTION 
OHle[ 0" TH[ CO", ,,,, ,SSION[R 

eN COl 
TRENTON, N. J. 086Z5 

January 2 1 ,  1 9 8 2  

Ms . Marsha S .  Goldberg 
O f f ice of Fue l s  Convers ion 
Economic Regulatory Administration 
2 0 0 0  M Street 
Washington, DC 2 0 4 6 1  

Dear Ms . Goldberg : 

eOg·'z8.2"  Z885 

The New Jersey Department of Envi ronmental Protection ' s  
Office o f  Environmental Review has completed i t s  review of 
the "Draft Northea st Regional Environmental Impact Sta tement -
The Potent ial Convers ion of Forty-Two Powerplants from O i l  
t o  Coal o r  Alternate Fuel s " .  The Dra ft E I S  appears t o  
addres s  those concerns expre ssed by t h e  Department ' s  Divi s i on 
of Environmental Qua l i ty at the July 1 6 ,  1 9 8 0  pub l i c  scoping 
meeting i n  Phi ladelphia and in f o l low up written comments 
submitted August 1 8 ,  1 9 8 0 .  The dra f t  clearly shows that for 
all major convers ion scenar ios , the NAAQS for sul fur diox ide 
wi l l  be violated in the New York - North New Jersey subregion . 
Certa in "mitigative" scenarios are investigated but not 
advanced. 

Seven powerplants in New Jersey are ident i f ied in the 
Draft E I S  for potentia l action . To date the Deepwater , 
Burlington and Sayervi l l e  generating stations have received 
proposed proh i b i ti on orders from your agency for certain 
uni t s . For your i n format ion , at the Deepwa ter and Bur l i ngton 
station s ,  Atlantic C i ty E l ectric and Pub l i c  Service E lectric 
and Gas are proceeding with the voluntary conversion to coal 
o f  speci f i c  units with the necessary a i r  pol lution control 
perm i t s  from the Divi s i on of Envi ronmental Qua l ity . Conve r s ions 
are a lso be ing cons i dered for Publ ic Service E l ectric and Gas 
Company ' s  Bergen Station and Jersey Central Power and Light ' s  
Sayervi l l e  Station. 

Attached are several spec i f i c  comments on a i r  qua l ity 
and so lid waste re lated i s sue s .  

100Yl> RECYCLED 

We wish to express our appreciation to the Department of 
Energy for the opportunity to review the Draft E I S .  I hope our 
comments will help you in the selection of a course of action 
and with the preparation of the Final EIS . 

".�� 
La��S Chmidt , Chief 
Office of Environmental Review 

Attachments 
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NJDEP-2 

NJDEP-3 

NJDEP-4 

comments [ 1 .  Particulates - Tables 4 . 5  and 4 . 7  in the draft EIS 
(pp .  4-7 and 4-9)  incorrectly identify the cities of Jersey city 
and Camden as not meeting the primary air quality standard for 
total suspended particulates (TSP) . Actually both cities are 
designated unclass i fiable with respect to the primary standard 
and nonattainment for the secondary standard . ( Baghouse and ESPs are expected to be used , but no analysis 
is given to show the effects of not using these devices .  The 
report concludes that no "detectable adverse health impacts • . .  
are expected" but the potential emission levels are not defined . 

The draft EIS does not adequately document that particulate 
emissions will insignificantly increase due to coal conversions 
at the subject power plant s .  The final EIS should identify the 
particulate emiss ion limits for both oil and coal combustion 
for each plant . It should be noted that actual particulate 
emissions from oil combustion are usually much less than the 
allowable l imit. TO be conservative we would recommend that 
the difference between the actual emissions from oil combustion 
and the al lowable limit be used as a measure of potential 
increase . In actuality this is close to the truth as it is 
more difficult and expensive to control particulate emission 
from coal burning boilers than o i l .  We believe , this bears 
scrutiny . AS indicated by the air quality data , there is 
relatively little margin of safety for particulate . 

We would suggest that the final EIS consider the alternative 
of limiting particulate emissions from each conversion to 0 . 0 3 
Ib/l0 6 btu heat input , the current NSPS for large uti lity boi lers . 
The State of New Jersey is currently requiring this l imit for 
util ity conversions . This may result in emissions below that 
from low sulfur o i l .  However ,  other states may not require such 
a low emission rate , and the conclusion that there will be no 
detectable health effects from particulates may not be valid . 
The f inal EIS should discuss how the uniform appl ication of this 
particulate limit would lessen the quantity and impact of total 
particulates ,  fine particulates ,  trace meta l s ,  sulfate s ,  and 
radionucl ides expected from coal conversions at the subject power 
plant s .  

adequately d1SCUSS 1ncreased human exposure to radioactivity in 
NJOEP-5 

( 2 .  Radionuclides - The draft EIS ( pp .  E-ll and E-14) does not 

f ly ash from coal combustion . Because of the large number of 
conversion candidates and dense population in the New York Sub
region , the radiation doses presented in table E . 9  ( p .  E-1 3 )  could 
be much higher. Also , no detailed estimate of existing background 
radiation is provided. 

NJDEP-l 

NJDEP-2 

NJDEP-3 

NJDEP-4 

NJDEP-5 

Tables 4 . 5  and 4 . 7  have been modi f i ed to correct thi s  error ( see Sec. 5 ,  Errata 
and Addenda) .  

See the di scussion o n  respi rabl e-particle i ncremental i ncreases from fuel 
conversi on and the associ ated health analys i s  in Topical Response 3 . 7 .  

Particulate matter emi ssi ons from coa l - f i red fac i l ities can be contro l l ed .  
Several of the faci l i ties i ncl uded i n  thi s  study presently burn oi l  wi th no  
part i culate matter emi ssion  contro l s .  The S I P  emi ssion l imits for parti cul ate 
matter under which these fac i l i ties operate are sufficiently h i gh that with 
the mod i f i cation requi red for coal f i r i ng ,  these fac i l ities could  eas i ly 
atta i n  or better the requi rements. Also , the Oi l SIP and Coal SIP emi ssion 
l imits for most pl ants were i denti cal . It was therefore felt that assuming 
no particulate matter emi ssion rate i ncreases or decreases woul d  adequately 
address the problem. (See a l so Response NEP-3 and Top i cal Response 3 . 1 ) .  

A uni form emi ss i on rate o f  0 . 03 1b  particulate matter per 106 Btu heat i nput 
would result i n  l ower i mpacts than predicted in thi s study for those fac i l i ti es 
presently emitting particulate matter i n  excess of 0 . 03 1b per 106 Btu heat 
i nput. An analys i s  of the impacts of such a l imitation would require i nformation 
on the actual pol l ution control s ,  fuel use , coal characteri stics,  and operati ng 
characteri stics of the converted fac i l i ties that i s  not presently ava i l ab l e .  
A s  stated i n  Response NJDEP-3 ,  s i nce the assumption of n o  changes i n  parti culate 
emi ssions was made , no parti cul ate matter model i ng analysi s  was performed. 

The radiation doses cal cul ated by McBride et a1 . (1978) were for ai rborne emi s
si ons from a model , wel l -control l ed 100-MIIe coal - f i red powerp1ant hav i ng a 
surroundi n g  popul ation of 3 . 5 mi l l i on peop l e  within 88. 5  km of the fac i l i ty.  
The popul ation density i n  persons per square km assumed for a radial  di stance 
of 8 km from the pl ant was 37 ; from 8 to 40 km, 49 ; and from 40 to 88. 5  km , 
170. The popul ation dens i ty near the powerp1ants undergoi ng convers ion i n  the 
northeast may be l ess than , s i mi l ar to , or greater than that used by McBride et 
a1 . The popul ation doses presented in Tab l e  E . 9  of the DEIS are dependent upon 
popul ation densi ty and hence may al so be l ess than , equal to, or greater than 
those that wi l l  actual ly occur i n  spec i f i c  l ocations i n  the Northeast. The 
maxi mum i ndivi dual dose commitments l i sted in Table E . 9  are not affected by 
population densi ty and woul d  remai n  the same. The conservative assumpti ons 
uti l i zed by McBride et a1 . (1978) may overestimate the population dose commit
ments that wi l l  actua l l y  be received in the northeast (Beck et a1 . 1980 ) .  In 
addi tion,  the l ocation of many of the pl ants near the ocean shore wi l l  tend to 
reduce population exposure to radiation in the same manner it has been projected 
to decrease exposure to other atmospheric contami nants (DE l S ,  S�c .  5 . 1 .  3) . 

Beck et a1 . (1980) have revi ewed the subject of population exposure to rad i ation 
emi s s i ons from the coal fuel cyc l e .  They assumed the use of coal conta i n i ng 
hi gher average l evel s of uranium and thori um than was assumed by McBri de et a1 . 
(1978) , i n  a modern 1000-MIIe powerp1ant des i gned to meet USEPA emi s s i on standards 
for particulates .  These i nvesti gators estimated the maxi mum i ndivi dual dose 
equival ent to the l ung from exposure to uranium, thori um ,  and the i r  daughter 
products to be 0 . 14 mrem/yr. This figure is 7% of that cal culated for the l ung 
by McBri de et a1 . (1978) .  These authors i denti f i ed the critical pathway for 
popu l ation exposure to be i n halation and the criti cal organ the l ung. Based 
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( The concentration of radioactive materials in bottom ash 
and captured fly ash which may be di sposed of in landfi l l s  or 
sold by utilities , and resulting human exposure are only mentioned 
in the draft EIS ( p .  E-1 4 )  and should be discussed more thoroughly 
in the final EIS . 

NJDEP-6 

upon soi l sample analys i s  around three operating powerplants , Beck et a l .  
( 1980) concl uded that the dose from di rect external exposure to nucl i des depos i 
ted i n  the ground emenating from the i r  model powerplant wou l d  b e  i ns i gni ficant. 
Furthermore , they concl uded , as did the National Counc i l  on Radiation Protection 
and Measurements in a 1977 report , that i ngestion cou l d  be neglected as a 
potent ial  pathway for i ncreased population dose from coa l - f i red powerplants. 
This was cal cul ated to be the major pathway of exposure by McBride et al . 
(1978 ) .  Therefore , it i s  expected that the population dose commitments recei ved 
as a res u l t  of coal conversion in the Northeast woul d  be much l ower than those 
presented in Tab l e  E . 9 .  

Maximum i nd i v i dual radi ation exposure to the whole body and l ungs from natural 
sources of radiation has been estimated to be 80 mrem/yr and 180 mrem/yr , 
respecti vely (NCRP 1975 ) .  Beck et al . ( 1980 ) ,  i n  attempting to put the radi ation 
dose from coal combustion i nto perspective, predi cted that the population dose 
commi tment recei ved from 1 year of global e l ectrical producti on of e l ectri city 
from coal at present worl d capacity wou l d  be equivalent to that recei ved dur i ng 
0 . 02 days of exposure from natural sources. 

REFERENCES 

Beck, H . l. , C . V. Gagolak,  K . M. Mi l l er,  and W .M.  lowder. 1980. Perturbations 
on the natural radiation envi ronment due to the uti l i zation of coal as an 
energy source, pp. 1521-1558. In  T . F .  Gesel l and W.M.  lowder (eds . ) ,  
Natural Radiation Envi ronment lIT, Vol .  2 .  

McBride , J . P . , R. E .  Moore , J . P .  Witherspoon ,  and R . E .  B l anco. 1978. 
l ogical i mpact of ai rborne effl uents of coal and nuclear plants. 
202(&);  1045-1050. 

Radio
Science 

National Counc i l  on Radiation Protection and Measurements ( NCRP) .  1975. 
Natural Background Radiation in the Uni ted States .  NCRP Report No. 45 . 
Washi ngton , D. C .  

Beck et al . (1980) di scussed the rad i o l ogical properties of coal-fired powerplant 
wastes.  They assullllld that IROSt of the captured fly and bottOll ash was sl ui ced 
to hol d i ng ponds with approximately 2� bei ng sold for use as l andf i l l  or 
bui l d i ng materi a l s .  The Impact of the ash stored at the powerplant s i te was 
estillated based upon llleasurements of radon emanati on (ratio of escape to 
production rates) of ash salllP les .  In a l l  cases the Rn-222 escapi ng from the 
vitri f i ed ,  glassy fly ash particles  was l ess  than n; of the production rate. 
Thi s  cOlIIPares to l� for coal , 2� for urani um mi l l  tai l i ngs and up to 7� for 
60 1 1 5 .  They concluded that l i ttle Rn-222 would be rel eased from ash di sposal 
ponds. The l each i ng of radionucl ldes from the s l ui ce waters i nto pub l i c  water 
suppl ies was a l so d i scussed. Previous measurements of s l u ice waters revea l ed 
that l i tt l e  di ssolved activity was found despite the occurrence of high acti v i ty 
In suspended sol ids.  These results I ndi cate that fly ash Is rel ative l y  i nsoluble 
In water. The impact of these I nsol uble  particles on the natura l radiation 
env i ronment was concluded to probably be I ns i gnificant. 

The ash currently being sold by uti l i ti es has been used for a variety of 
appl ications i ncl udi ng the manufacture of cement and concrete where up to 3� 
of the cement medium lIay be comprised of coal ash. Other major uses I ncl ude 
roadbase stabi l i zers , l ightwei ght aggregate , road f i l l ,  and aspha l t  lIix .  The 
.ajor health concern was seen to be I ncreased radiation exposure to persons 
occupy i ng structures bui l t  with ash conta i n i ng lIaterl a l s .  Natural ly occurring 
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3 .  sulfur Dioxide - The draft EIS ( p .  5-7) presents several 
mitigative scenarios for the New York Subregion which provide for 
varying degrees of powerplants sulfur dioxide control . These 
scenarios were developed to reduce consumption of Prevention of 
Significant Deterioration (PSD) increments and the potential for 
contravention of the National Ambient Air Ouality Standards (NAAQS) . 

The result for all major scenarios (pg .  3-19 )  appears to 
be violation of the NAAQS for S02 in the New York region. The 
EIS appears to conclude that scrubbers controlling low sul fur coal 
combustion (pg .  5-1 2 )  will only "mitigate" S02 emissions but not 
actually protection human health. This conclusion should be more 
clearly stated. 

The analysis should have considered only partial conversion 
of the candidate plants in the region . The utilities could provide 
information on which units have the most potential for conversion . 
For some powerplants in the subregion there are physical space 
limitations which would prevent construction of scrubbers or 
make it economically unfeasible . Also , by prioritizing, the analysis 
could effectively allocate each conversion with the remaining 
available increment . 

NJDEP-9 and therefore assumes that scrubbing is not necessary to meet the 

( The 1971 NSPS scenario ( p .  5-6)  assumes that low sul fur coal 
will be available for al l the conversion candidates in New Jersey, 

emission limitation. Because of dif ferent boiler conf igurations , 
some units require specific coal types which may not be available 
with low sulfur content in a dependable long term supply . ( The draft EIS does not indicate the potential impact from 

NJDEP-IO all the conversions in the Philadelphia Subregion on the Brigantine . 
National Wildl ife Refuge in New Jersey , a Class I area for PSD.  

NJDEP-l l  

The presentation of the results of the a i r  quality analyses 
in the draft EIS (pp .  5-5 to 5-1 2 , and Appendix F) could be 
improved. Information regarding the relative contribution of each 
source to the maximum predicted concentrations would be helpful in 
assessing plant impacts . Areas of maximum interaction among groups 
of closely located plants could be highlighted , perhaps on a larger 
scale than the figures in Appendix F. This information combined 
with a knowledge of which plants are more likely to convert would 
help in development of subregional conversion strategies. 

NJDEP-7 
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terrestri al  radionuc l i des are thought to i ncrease the radi ation dose to persons 
i ndoors by 130% of outdoor l evel s (NCRP 1975). The authors , therefore , con
c l uded that the contribution of uti l i ty ash in bui l d i ng materi a l s  to popu lation 
dose wi l l  be rel atively mi nor. In fact, due to the low Rn-222 emenation rates 
from fly ash ( l ess than 1%) , bui l d i ng lIateri a l s  conta i n i ng f ly  ash lIIay actua l l y  
decrease the popu lation exposure t o  rad iation from thi s source by decreas i ng 
l evel s  of Rn i n  dwel l i ngs .  The radiological properties  of scrubber s l udge 
were i dentified as an area where additional research i s  requi red. 

REFERENCES 

Beck ,  H . L . , C . V .  Gagolak ,  K . M. Mi l l er ,  and W.M.  Lowder. 1980. Perturbations  
on the natural radiation envi ronment due to the uti l i zation of coal  as an  
energy source , pp. 1521-1558. In  T . F .  Gesel l and W .M .  Lowder (eds . ) ,  
Natura 1 Radi at i on Envi rOllRM!nt l IT; Vo 1 .  2.  

National Counc i l  on Radiation Protection and Measurements ( NCRP) .  1975. 
Natural Background Radiation in the United States .  NCRP Report No. 45. 
Washi ngton , D. C .  

The l atest background 502 concentrat i ons , reflected i n  Topi cal Response 3 . 1 ,  
i ndi cate that v i ol ati ons o f  NAAQ5 are unl i kely t o  occur for any of  the m i t i ga
t i ng scenarios .  

The  i nformati on supp l i ed has  been used to  develop the scenari os descri bed and 
di scussed i n  Section 2 .  Priori t i z i ng conversi ons i s  regul atory i n  nature , and 
i s  not with i n  the scope of thi s document. 

Comment noted. 

The Brigantine Nati onal Wi l dl i fe Refuge , a P5D Cl ass I area , l i es outs i de of 
the area of predi cted major i mpact. I ncremental changes in 24-hour 502 concen
trations in the area of Bri gantine fol l owing the convers i ons can be i nferred 
from the f i gures found i n  Top i cal Response 3 . 1 .  I n  a l l  case s ,  the i ncremental 
change is less  than 5 �g!m3. Viol ati ons of 502 and T5P i ncrements are not 
predi cted to occur i n  the Class  I area. Potenti a l  i mpacts on s oi l s ,  vegetati on , 
and v i s i b i l i ty are imposs i b l e  to pred ict at thi s time. 

The degree of deta i l  in the f igures found i n  Appendi x  F of the DEI5 i s  adequate 
to determine areas of cumulative impacts , whi ch  is the objective of  the analys i s .  
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4 .  Documentation - When the final EIS i s  i s sued , the 
Division would also like to receive copies of the supporting technical 
reports on air quality and waste disposal referenced in the Draft EIS 
(p. 5-75 Kornegay et a I , and p .  5-76 Sequinsin et a l ) . 

5 . The draft EIS indicates that under the Oil S I P  Scenario 
(the burning o f  coal at ·the rate specified for oil in the current 

S IP )  a 9 . 9% increase in the total waste quantities generated 
within NJ would occur by 1 9 9 0 .  Ash would account for 4 . 4% of the 
9 . 9 % , and sludge f rom air pollution control equipment would 
account for 5 . 5% o f  the rema ining increment. 

The draft E I S  further indicates that the waste stream 
disposal alternatives within NJ are " fa i r " , since ash marke ting 
possibi l ities exist within the state , and that ash is approved as 
a cover material at sanitary landfi l l .  

A s  such, the fol lowing comments made : 

A) Current regulations for New Jersey do not a l low 
for the use of incinerator ash or wet scrubber 
sludge for land f i l l  cover purpose s .  The use of 
such material for cover would be questionable due 
to it ' s  poros ity, its fine nature and inherent 
problems with dus t ,  its ability for use on side 
slope stabi l i zation , and its poor nutrient value 
for establishing final vegetative cover. Incinerator 
ash would be c l a s s i fied as waste type ' 2 7  Non-chemical 
Industrial Waste , and such must be handled, transported 
and di sposed of as a solid waste . Scrubber sludge , 
depending on its chemical as well as physical character
istics could possibly be treated as a ha zardous waste 
(due to heavy metals) or as a " l iquid sludge " depending on 

dewatering steps and resultant flow charactersitic s .  
In both cases , special waste handling and disposal 
requirements would have to be met . Disposal options 
within NJ are limited to non-existant for both o f  these 
waste catagories . 

B) Ash marketing , which may have future appl ication , has 
not been established to any extent within the state to 
date . 

6 .  I n  the absence of specific uses ( a s  iden tified within the 
EIS) for the increased ash-s ludge generated by the proposed coal 
conversion , sanitary land f i l l ing becomes the only ma jor viable 
disposal option ava ilabl e .  As such the fol lowing comments are made : 

Landfil ling capacity within New Jersey will be 
decreasing with the forthcoming implementation 
of resource recovery faci lities . Such plants w i l l  
most l ikely b e  f i r s t  located in the more populated 
areas of the state , where the disposal alternatives 
are the most limited and where solid waste generation 
i s  the greates t .  Similarly , these areas a r e  a l so the 
host sites for the seven utilities slated for coal 
conversion . Resource Recovery facil ities wi l l  be 
generating incinerator ash and fly ash end product s ,  
as well as scrubber sludge s .  Residue disposal i s  
provided for by land f illing at sites with remaining 
disposal capacity or through the opening o f  new-sma l ler 
landfi l l ing opera tion s .  

NJDEP-12 

NJDEP-13 

Information provi ded in thi s  comment has been i ncorporated i nto Topical 
Response 3 . 5 (Waste D i sposa l ) .  

The competing demands for d i sposal areas i n  the Northeast Regi on are recogni zed 
and di scussed in Appendix I of the DEIS and in the supporting techn i cal report 
on sol i d  waste di sposal (Saguinsin  et al . 1981) .  Further di scus s i on on thi s 
i ssue i s  i nc l uded in Topical Response 3 . 5  (Waste D i sposa l ) .  

REFERENCES 

Sagui ns i n ,  J . L . S . , et a l .  1981. Northeast Regional Envi ronmental Impact 
Study. Waste D i sposal Techni cal Report. DOE/RG-0058. Prepared by the 
D i v i s i on of Envi ronmental Impact Stud i e s ,  Argonne National Laboratory , 
Argonne , I l l . ,  for the Economi c  Regulatory Admini stration , U . S .  Department 
of Energy, Washington, D . C .  
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AS such , util ity ashsludge wi l l  be in competion 
with resource recovery operation for a more reduced 
land f i l l  space . Secondly , computed solid waste 
disposal capacity w i l l  be increasing to meet 
anticipated increases in sol id waste generation , 
but disposal w i l l  be by means of combustion which i s  
not conductive t o  util ity ashsludge disposa l .  Thirdly, 
f a i l ure on the part of the EIS authors to account for 
the future implementation of the re source recovery 
disposal option , minimizes the impact the oil to coal 
conversion w i l l  have on the total solid waste stream 
contemplated for 1 9 9 0 . For example , if 5 0 %  of the 
solid waste in NJ was to be di sposed of via incineration , 
the 9 . 9% increase anticipated by o i l  to coal convers ion 
would more real i stically approach a 19%  by volume increase 
( a ssuming 95%  volume reduction) . 

The draft E I S  refers to making use of the rema ining ambient 
air quality PSD increments in the proposed conversion from oil to 
coal combustion operations . As such the following comments are 
made : 

The draft E I S  fai l s  to address how the implementation 
of the planned re source recovery projects will impact 
on the " remaining increment" ( in some areas the 
increment does not exist now) , and how the use of the 
rema ining increments may be mutua lly exclusionary to 
the oil to coal conversion proposal and resource 
recovery implementation in New Jersey . 

NJDEP-14 Because conversions wi l l  take pl ace at di fferent times and because there i s  no 
way of pred i cting changes in a regi on ' s  emi s s i on i nventory, PSD avai l ab i l i ty 
for di fferent l ocations i s  impossible  to determi ne wi thi n the scope of thi s 
document. 
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* 
SlATE OF NEW YORK 

DEPARTMENT OF AGRICULTURI! AND MARKETS 

1. IlOGn BA .. n. COlunSSlONn 
ALlAN' • Naw YORIt I lllS 

F.bru.ry 5 ,  1 9 8 2  

M • •  K.r . h. S .  Goldb.rl 
O f f 1c .  o f  Fu.ls Conv.r.1on 
Econo.1c R.lu l . t o ry Ad.1n 1 s t r. t ion 
2000 H Str •• t ,  N . W .  
W • •  h1nl t o n ,  D . C .  2 0 4 6 1  

!!: C o r r . a pond.nc .  v1 t h  .dd .ndu. F.bru.ry 4 ,  1 9 8 2 --c o r r . c t 1 o n .  

D •• r Ha . Goldb.rl : 

R ••• rd1nl t b 1 s  ••• ncy ' s  r . c . n t l y  suba1 t t ad co ••• n t .  o n  
t ba D r a f t  K o r t h.a . t  I I S--Tb. Po t . n t 1 a l  Conv . r s 1 o n  o f  F o r ty
Tva Pov.rplan t a  fro. 0 1 1  t o  Coal o r  Al t .rna t .  F u . l . :  p l  •••• 
b. adv1s.d that c . r t a ln typograpb1cal .rro r .  o c c u r  ln t b. 
add.ndua. 

JL : tv 

Th. f o llov1nl c o r r .e t 1o n s  s b o u ld b. m.d . :  

Pal. 9 ,  paralrapb 5 ,  •• c o nd .ant.nc. 
r.ad a :  "With ille r ••• iDI 0.1 • •  10D8 
of • • • " Th. vord om1 • •  1ons .houl. 
b .  chanl.d t o  emi s s io n  • •  

PI . 1 5 , paralrapb 1 ,  . 1 z t b  . e n t ence 
read . :  "L1kev1 . e ,  t b.n comb lned • •  
The vord tben sbould b e  cbanled to 

�. 
----

Thank y o u  f o r  t.nd1nl to t b 1 s  d e t a i l . 

S ln�eralY;r:' 

i 
I ' .1 /" , . 1 " 

l ./..//-v.. .. .t -..... . �y 
Joj{1l Lacey � 

Rural Deveto pment S p e c 1al 1 a t  I I I  
Env1ron.ental Reaourc. On i t  

ce : F r e d  Hovell , KYS DEC , Bur.au o f  InarlY 

NYDAH-O The changes were made. 
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STATE OF NEW YORK 

DEPARTMENT OP AGRICULTURE A1'ID MARKETS 
I. i!.OGER IIARBEa, COM .. USIc.HER 

ALBANY. NEW VORX 12215 

February 4 ,  1982 

Ms. Marsha S. Goldberg 
Office of Fuels Conversion 
Economic Regulatory Administration 
2000 M Street, N . W .  
washington , D . C .  

Re :  Comments o n  DOE/EIS-0083-D; Draft Northeast 
Re ional Environmental Im act Statement--

e potent1a onverS10n 0 ort - 0 power
p ants rom 1 to oa or A ternate ue s .  

Dear MS .  Goldberg : 

The Draft EIS presents a primary objective of 
recoqnizable merit, i . e .  the potential conversion of 
forty-two powerplants from oil to coal or alternate 
fuels . HOwever , the EIS is signif icantly deficient 
in addressing several key interrelating issues , as wel l  
a s  potential adverse impacts and measures of mitigation. 
A major omission of serious concern is the whole area of 
Northeast Agriculture and New York State ' s  Agriculture 
in particular . 

In the addendum, we have contributed comments/recommen
dations aimed at the development of a credible Final EIS . 

MS . Marsha S .  Goldberg - 2 - February 4 ,  1 9 8 2  

It is intended that such input will assist in rendering a 
beneficial energy program, one that meets the demands while 
preventing adverse impacts of a direct and an indirect 
nature . We have provided ample background on the im
portance of Agriculture to this State for use in preparing 
a more complete Final E I S .  Data on the economics and 
the ranking of the State ' s  crop production are furnished . 
Likewise , concerns about acidic precipitation and its 
precursors, based on air quality and vegetation research 
are entered. 

Noted in the addendum is the recommendation for 
provision of mitigative measures in the Final EIS. A 
mitigative element of major importance is the establishment 
of a permanently on-going plant-sensitivity monitoring 
program; one that is directly integrated with the 
implementation of progressive emission standards for 
coal-burning powerplants in the Northeast region. This 
can provide a mechanism for minimiz ing the potential 
adverse impacts on Agriculture. 

We hope that our Department ' s  input will be useful in 
presenting a credible Final EIS . 

Addendum 

Sincerely , 

/ '  /' : I. I� ·� · ,-t". �:.!�':r 
JOHN LACEY .1: 

Rural Development Special ist I I I  
Environmental Resources Unit 

cc : Kim T. Blot, Agriculture « Market s ,  Division of 
Rural Affairs 

Fred Howell , NYS Department of Environmental 
�onserva�ion, Bureau of Energy 
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ADDENDOM-COMMENTS NYS DEPARTMENT OF AGRICULTURE AND MARKETS 
ON 

DRAFT NORTHEAST REGIONAL IMPACT STATEMENT THE POTENTIAL 
CONVERSION OF FORTY-TWO POWER PLANTS FROM OIL TO COAL OR 
ALTERNATE FUELS 
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. Adden� !lIS Department of Agriculture & Markets 

NE.W YORK AGRICULTURE 

Agriculture 1s a IIIUlti-billion dollar business in New York, and one ot the 
State 's econaa1c mainstays. The State is a top national producer of dairy 
products, HYeral. t'ru1 ts, fresh market vegetable3, and IIBple syrup. 

The State's diverse physiography and 3oil.3 are the foundation of the four
t� diverse agricultural regions ot New York and a primary factor in lIIBki� 
New York a variety-agriculture rather than a Single-agriculture State. 

-FOOD AND a::olD4ICS 
All the single largest enterprise in the state, farming and agri-business 

contribute not only do.lJ.ars and j0b3 to the econcmy, but al= provide a c0n
tinual supply of high quality, reasonably priced food to the people of New 
York and for expert. All the second most populOUll state in the nation, New 
York has the third largest rural population. Its 48,000 farms are distributed 
1n all parta of the State, fran Suffolk County, Long bland north to the St. 
Lawrence Ri vel" , and west to Lakes Ontario and Erie. 

In 1980, New York fanD:!l produced $2.4 billion of fanD products, ranking the 
State 23rd in the Nation. New York is one of the nation's leading suppliers 
of !1.lIIIeI"OU3 land intensive 3peciali ty products, as noted below: 

CASH RECEIPTS FROM fARM MlillkEimu::AND PftODOCTiON RANidkl OF 
SI1I'.F.C'1'rn CCJKJDITIES. NE.W YORK 5rA'I'E. 1980 Z ! 7 

selected ta8ii ReceIpts Raiiking 
CaJJDOdity ($ million) Amorut States 

Apples 
Grapes 
Cherries 
S-t Corn 
Cabbage 
Caulinower 
Onions 
Snap Beans 
Beets 
All (4modi ties 

107.0 
38.0 

7 .8 
19.7 
18.6 
6 . 5  

44.2 
26.5 

2.8 
2,417.7 

Sourcel !lIS Crop Reporting Service, 198 1 .  

!I Processed and fresh, N!3pecti vely • 
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2 
2 (tart) 
7,2 !I 
1 , 3  !I 
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3,3 !I 
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New York rankS third nationally in IDilk production. The value ot milk and 
:n1lk products used fer haDe COIISUDPtion in New York in 1980 was $1 .4 billion. 
Besides nuid milk, other Important dairy products produced include cheeseS. 
The State rankS first in production ot cottage and cream cheese, and third in 
all cheese. 

Perhaps least understood is New York' s  role in the production ot f'ruits 
and vegetables. Northeast location leeds many to falsely believe New York's 
climate is not suited to the production ot food <!!'OPS. Hoo.ever, New York is a major producer of a wide r-ange ot f'ruits and vegetables. Only the State ot 
\/ashington produces more apples than New York. \/i th three lIIIljor apple pr0duc
tion regions, New York produces a large amount for prooessing as well as ter 
the fresh marl<et. Grapes are the second lIIIljor f'ru1t crop grown in the State. 
In addition to being No. 2 in the liation ter the production ot apples and gra
pes, New York lIIIlintains the _ rank in the production ot tart cherries. 
Receipts t'raB both sweet and tart Cherries total almost $8 million. 

New York is the tourth most iInportant state in vegetable production. 
SWeet com is a lIIIljor fresh marl<et crop, as are cabbage and cauliflower. 
Onions are the top cash vegetable crop; total production rankS third in the 
Nation. New York rankS third in snap beans produced tor the fresh and pro
cessed lIIIlrkets. It rankS first in production ot cabbage tor kraUt and is the 
second largest supplier ot beets tor canning. In all, the state rankS sixth 
in the production ot vegetables for the processing industry. 

Relative to jobS in the tood industry alone there are over 455,000 
employees in New York, engaged in production, manufacturing, wholesaling and 
retailing. !;,ood prooessing hIlS �ined a consistently important contributa' 
to the state's econcmy. Only four major DBmJtacturing industries in NYS 
employ more than the 94,000 in the tood prooessing (manufacturing) sectcr ot 
the food industry and no other �t ot manufacturing is more widely dis
bursed tI'Jrout!hOIIt the state. 

The interdependence ot tood producers and Pl'OCflllller5 is an important link 
in the overall picture ot the tood industry. The dcIII1nance or the state in 
tresh f'ruit and vegetable production should contilUl, as this State's t'anIIers 
haw expanded their output. !;'ruit and vegetable processcrs taw responded to 
the expansion. Mare etticient and larger plants haw beat built, replacing 
the -U and the outdated, and �oyIIII!Ilt hIlS actually i�. An avarage 
ot mare than 13,300 New Yorkers ..-e employed in produce prooessing V1n8 
1979. Peristability ot the product requires prooessing to occur as clOllll to 
areas ot production as possible. 

-3-

-I'RESSJIIFS � !;'AftHIl«} AND f1XlI) PRODUCl'IaI 

AlthOugh IIIlch ot the tood produced in New York is shipped out ot � 
state, at the present tl.llle New York tanas produce lIMI"ly 70 percent ot the 
dairy products that state residents consu.; 33 percent ot the ega; 43 per
cent ot the vegetables; 31 percent ot the f'ruit; 68 percent ot the potatoes; 
as well as 13 percent ot grain products. A 1980 report by the State Auealbly 
SubC<mll1ttee on !;'ood, !;'ann and Nutrition Policy states. 

• • •  pressures exerted by energy shortages and inflation nay succeed only in 
dri v1ng the prices ot goods up and not in 1ncrea.sing the production and 
.:lonsllllPtion ot locally grown tood, which WOlld hOld prices down. !;'� 
have very little control over the distribution ot their product while 
retailers and cons� see only a minl.lllal connection bet_ their Mads 
and local tanning activities. This need not alwaya be the case. 

The Subcallll1ttee's report on tood policy recogniZed that New York cannot 
becaIIe caapletely self' suf'ticient; but nevertheless an increase in state and 
regional salt suf'ticiancy was encouraged. 

State, national and wcrld-wide econaDic prospects sugest probl._ aMad 
that cannot be I.gnored. !;'or New York State, the econaDic value ot agriculture 
and the social and cultural Importance or rural CCIIIIII.U11ties caapel attention. 
to primary and secondary problems which test the continuing ability ot t_ly
owned and tsm1ly-operated tarms to survive. 

-4-
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OOJmlEASl' RIDIUN, CXJ1PI.EX NWlS 

As t'ar back as the mid-1970 ' s  national l�es fI"CIII aJ.r pollution damage to 
vegetation amounted to approx1matel.y $200 million anrJ.18lly baSed on agri
culturaL prices and prodUction rigures.1/ Whlle air pollution standardlI are 
establ1shed to arrest pollution and protect the envirorment, including vegeta
tion, there are t'Undamental questions that have yet to be dBrinit ively 
satisfied; i.e. are the existing standards baSed on good data, are they 
realJ.stic,J/ and w1ll project-speciric standards Implemented in one locality 
be effective in controlling ambient air pollution When the standardS between 
dlfferent locations ( e .g. states , regions) may vary'( A problem that is 
CaTespondBnt with air pollutants is tile ecological and agricul tura.L err'ects 
ot' acidic precipitation. This problem, however, enJ.argeS to include the s0ur
ces, IrBnSpcrt and transfCftllltions of the caaponents of the acidic precipita
tion. The significance of SUCh ccmponents as Sulfur ccmpounds cannot be 
properly assessed in lsolation fI"CIII nitrogen ccapounds, ozone, hydroCarDonS 
and suspended aerosols.Y 

'rhe !)raft Northeast K1S does rot cover Agr1culture's regional 1DIportance. 
The ability of New Yerk and the Northeast to raise, process and _t agri
cultural prodUcts close to the region's population centers is directly l1nked 
to the land � and to the ambient _ther. I:'rOductive farmland in the 
Northeast 15 a l.1IIl1 ted resouce. in acl<nCWledg!!lllent or th1S, the Northeast t:.L::) 
should specit'y the necessity or protecting and IIIIl.1nta.1ning New tori< State 's 
and the Northeast ' s  industry and resource baSes or Agriculture. 

�'er the final E.l.S, the 1nclusion of potential !JIIpacts on Agr1CUlture and 
methods t'er mitigat1ng such Impacts are recaIIIlended as aaJer -.w or 
improving the t:LS' s crecliblli ty • The Northeast t:.l.S can be Improved I)y empba
sizing the use or quali ty cOB! convers1on techniques Wl!1Ch are t'1nnly open t'or 
applying ruture pollutant contrOlling standards. SUch standardS shOuld be 
based on an integrated, on-going mon1tering program. In the scientit'1c caD
MUnity the canplexJ.ty of problems dUe to pollutant <!IIIJ.saions baS warranted 
expanded researCh. SUch researCh IIIJSt be persistent; and correspond.1ng 
effa"ta or mon1tering IIIJSt be condUcted as an on-going caaponent or the 
Northeast· s power plant conversion 1n crder to provide a t'1nn baSis t'or 
establ1shing the policies t'or coal sources. reviS8Dle pollution contro.L stan
dards and land use. These requ�ts of effective research must be 
recosn1Zed I)y thoSe responsible fer plaMJ.ng and apply1ng the conversion to 
coal fer energy. AcccrdJ.ngl.y. the Northeast t;.lS shouJ.d emphas1ze the intent 
to use coal conversion guidel.1neS Wl!1Ch w1ll not 1rTeversibly prevent the 
direct application of future upgraded <!IIIJ.sa1on adaptat10ns baSed on on-going 
plant-sensitivity mon1tering. 

�'er the 1lepartment of I::nergy's constructive use in legit1lll1zing the _ 
noted !)raft Imp�, WI!) are hereWith contributing add1tional 
1nr�tion • • • •  

Air l'ollution 

,har1C �ollutents 

New tori< State ASsembly, 

-5-
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The potenti a l  impact of acid deposi t i on on agri cul ture is di scussed i n  Topical 
Response 3 . 3 .  The ecol ogical impacts o f  acid depos i t i on are di scussed i n  
Section 5 . 4  o f  the D E I S .  Whi l e  i t  i s  true that vegetation actua l ly responds to 
the total pol l utant l oading rather than s i ngle  pol l utants , the i nf l uence of 
these mixtures on pl ant growth and devel opment is poorly understood. The laCK 
of understandi ng of thi s phenomenon prevents meani ngful analysi s  of effects of 
pol l utant mi xtures on agricul tural productivity. See al so Response NYDEC-45. 

The predi cted effects of the convers i on scenari os upon agri cuI ture i n  the 
Northeast are minimal (see Topical  Response 3 . 3 ) .  For thi s  reason, the necessity 
to describe in depth the regional i mportance of agriculture , the necess i ty of 
protect i ng agri cul tura I resources , recommendat ions of moni tori ng , and other 
simi l ar i ssues was deemed to be outside the scope of thi s document. 
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NaI YORK-r«l!lTl!EASl' AGRICULTURE 

-VULNEIIABILI'l' 

gvidence is steadily accruirur that air poUution is affecting crop produc
tion and forest yields as weu..l7 Concern for agriculture bas developed over 
potential increaSes in �ides that could acccmpany greater utilization of coal 
as an energy source • .lI !!.  E:stlmates provided in a Department of Energy report 
indicate that even if Federal Clean Air Act requ1l'S1et1tS were properly imple
mented the emission of sulfur dioxide frcm coal-fired utility boilers could 
increase 15 percent by 1990; and corresponding greater "ll7U118S of emission 
would occur t.hr'ou8h other industries conversion to coal_ In addition, if 
emission standards are discretiOlllll"Y between states and even between regions 
then potential air quality benefits of good plam1ng and application in one 
locality can be caapranised by the emissions rran another locality. 
Ace<rd1ngly, if finDl.y stringent emission reqyJ,rements are not pJ:'Ot!l"8SSively 
upgraded, IVMter voluDes will be discharged� 

If crop yields are penn1tted to becc:me -.surably affected by low level 
yet chronic expoaure via coal buming facilities, the corresponding yield 
reductions will necessitate !llCre agricultural land to meet the production 
needs; i .e. with a reduced yield per acre, mere acres will be needed. The 
paradox frr the Northeast is that the agricultural land base is heavily 
strained now due to the direct and secondarY erf ects which were IIII!t on 
(femer) fanDlands by inCNlll8lltal, irreversible changes. One Northeast reac
tion to the critical need frr I.n-region fanDland has been the penllanent or 
othsnl1se long-term camI1tment of land to t'anD1ng. The major fonDS of camI1t
ment in New Yrrk State are local Agricultural Districts and individual 8-year 
asreements. Such approaches have been expanding throughout the Northeast. 
But, unless standards governing poIII!II" plant emissions and coal ash - scrubber 
waste (disposals) are future-camll.tted to progressively accaaDOdate this 
region's present and future agriculture, then the farm-baSed resources and 
industries and the public will be adverSely impacted. Such a camI1ttal is 
recallllended as one majrr component frr the gIS's redreSS of Agriculture. 

-oon. R!3lORCE AND FOOD PROOOCfION r Many of New Yrrk State's Soil and Water Conservation Districts have cited 
local CClrICF.Il about air quality; industrial pollution of the ambient air; and 
acid rein.2! Agricultural regions within New Yrrk State rran which such c0n
cern has been registered include the Hudson Basin and peripheral uplands; Long 
Island; the &i&-Ontario Lake Plains; the Centrel Plains; the Alleghany "acid 
soil belt" Plateau; and the North Cotmtry. The majrrity of these regions have 
only a medilJD-to-low buffering capacity frr acid-neutralization within their 
daainant rook fcnations. Many of this State's agricultural regions contain 

.lI Farm Land and�: Conflicts in the Making, 1980. National Agricultural 
t:andIi Stuay, ter Report NliDber nuoee. !Y An Assessaent of the National Consequences of Increased Coal Utilization, 
1979. u.s. oeparbnent of Energy. 2! FI"I!III8WOI'k�� P�, 198 1 .  Series N\IIIber Three, New Yrrk State 
SOU and ter nservat on amIl.ttee. 

NYDAM-3 

NYDAM-4 

The effects of l ong-term, l ow- l evel exposure to a i r  pol l utant mi xtures on crop 
produc t i v i ty are not wel l  known. It  wou l d  be premature to suggest that these 
effects wou l d  be of a magnitude suffic ient to necess i tate bringing addi ti onal 
acreage i nto production .  

The effect of acid precipi tation on agr i cul tural soi l s  i s  di scussed i n  Topical 
Response 3 . 3 .  
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l soUs which are noticably sensitive to acid rain. A recently canpleted eva
luation of soils and crop foliage as to susceptibility to the effects of acid 
rains cites New York Sta�e and the majority of the Northeastern States as 
being highly vulnerable.J Regarding potential impacts on New York ' s  capabi
lity to produce food, reports of the U.S. Depar1lnent of Agriculture and aU of 
thLs State ' s  SOU and Water Conservation Districts verify that concern for 
such impacts Is indeed statewide.V 

CROPS AND AMBIEm AIR QUALITY 

-BROAD IMPAC!S 

Impacts of air pollution on agriculture are direct as well as Indirect. 
Agricultural losses are felt by both the fanner and the consuner. A direct 
loss involves damage to crops in terms of either quality or quantity and 
includes leaf injuries which in themselves make certain produce Ul1IIal'ketable, 
or cause a reduction in quantity of the soluble solids of other vegetative 
ccmponents • 

Indirect losses can be generated-by or related-to direct losses. Crop 
sensitivity to ambient air pollution levels may force a farmer to switch 
crops. A switch may or may not be econanically feasible. Pollutants may pre
dispose plants to insect or disease injury forcing the farmer to spray or take 
other precautionary ""'asure5, and incur a financial loss. 

One of the mast serious long-tenn threats posed by existing ambient air 
pollution levels-coupled with proposals for Northeast coal conversion (which 
currently aui ts Agriculture in the Draft IUS )-ls the long-term reduction of 
land capability/property value. If fann land in an area is degraded, produc
tion may beccme so econcmically unfeasible that the land beccmes permanently 
diverted frem agricultural production and ccmnitted to other uses. The 
general public Is affected by such potential impacts as: loss of the 
fannland, increased production costs and increased proceSSing costs for out of 
region products. 

While monitoring and research on the effects of air pollution on 
vegetation deserves and needs on-going PJl'Suit, the relative sensitivity 
of many plants to air pollutants Is presently available. Based on three 
classifications of sensitivity: "'I'olerant", "Intermediate" , and "Sensitive" , a 
listing of sane of the plants which are ranked "Sensitive" Is prov lded below: 

.§! Acid Rain Vulnerabili� of the n States East of the Mississippi River, 
1982. NiitionaI Wild! e Federation. 

V Frameworl<-LolUt Ranse p�, 198 1 .  Series Nunbel' Two, New York Stabe 
soIl and waterConserva on Carmtttee. 
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NYDAM- 5 The l ong-term degradation of farm l and capab i l i ty by a i r  pol l utants coul d occur 
primari ly  as a result of  changes in agricul tural soi l s  caused by pol l utant 
exposure. The pol l utant with the greatest potentia l  for altering soi l s  i s  acid 
depos ition .  The effects of  acid deposition on agricul tural soi l s  are di scussed 
i n  Top i cal Response 3 . 3 .  The i nfl uence of  atmospheric  depos i tion  of trace 
el ements on soi l s  is di scussed in Section 5 . 4 . 3 . 3 of the DEIS  and Responses MOAQC-14 
and -17.  
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NYDAM-6 

PUNTS RANKED "SENSmVE" TO tElTAIN AIR POU.t.n'ANTS ¥ .w 
Peroxyacetyi OXIdes of SUli'ur 

Ozone Nitrate Nitro� Dioxides 

Alfalfa X X X 
Apple X X 
Bean X X X 
Broccoli X 
Celery X 
Cherry, Gl"OUfId X 
Clover X 
Clover Red X X X 
Corn, Sweet X 
Grape X 
Grass , Brcme X 
Lettuce X X X 
Muskmelon X 
Oats X X X X 
Onion X 
Pear X 
Peas X X 
Potato, Sweet X 
Potato, WIIi te X 
Rye X 
Soybean X 
Squash X 
Tomato X X X 
�t X X 

¥ Adapted t'rcm: Di�!!!\!tation In.1� Caused By Air Pollution, 
1976. Air Pollut on ng IMtl€ute,�. Envl�ta1 PrOteCtion 
AsencY • .w Notes AbIIence of a plant !'rail the above list does not sign1t'y tolerance to 
a polllltant. [ While single pollutantA atrecting plants are noted In the preceding c:hart 

it IIILISt be realized within the Final Northeast EIS, that a variety of pollu
tants my occur s1multaneously, sequentially � lntenD1ttantly In the ambient 
air. Hixures of gaseous pollutants !lIllY cause plant injuries and alteratialS 
atrecting growth and produotivity. Among potentially �1ng caDbinatiCXIS 
ares sulfur dioxide and ozone; and sulfur dioxide and nitl"qlerl dioxide. 

-8-

NYDAM-6 The i mportance of pol l utant mi xtures i n  determining the impacts of gaseous 
pol l utants on vegetation and agricul ture is di scussed in Section 5 . 4 . 3 . 3 of the 
DElS and Response NYDEC-45. 
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-RESEARCH 

The legitimate Mad for the Northeast EIS to redress Agriculture and 
cite potential Impacts on agriculture as well as cite the necessary mitigation 
measures for preventing adverse agricultural Impacts-while constructively 
retaining the basic proposal for coal conversion-is undersca"ed via research 
of the recent pa.st and of present day. . . .  ",rem the Boyce Thaapson Insti tute 
of Plant Research at Cornell tIni versi ty: 

Large agricultural and forested areas of the country are being affected by 
air pollutants . The problem Ls likely to grow with the proposed shift to 
coal as a source of energy. . . .  Institute scientists seek to undestand how 
plants respond to pollutants such as sulfur dioxide (Sl2) ,  hydrogen 
nooride (IIF) , ozone (03) and nitrogen dioxide (NCl:!) • • • •  

The goal of these studies Ls to provide scientific infOt'llBtion that can be 
used to broaden the basis for secondary air quality standards and to 
develop the methodology for efficiently evaluating envi�tal con
sequences of pollutants . 

These pollutants have been Implicated in the decline of agricultural and 
forest species in some areas. ",or example, snap beans grown in Yonkers, 
NY where there was a high level of ozone and other photochemical pollu
tants , had a 2'5 percent lower yield than plants grown in "filtered air . "  
"",rash air" tgr-to harvests declined by 3 3  percent because of this 
pollution • • •  _ 

Studies show that the current level of ac idi ty of rainfall in the tIni ted 
States is CIlly slightly below the threshold for production of foliar 
injury on susceptible plants . With increasing emissions of sulfur and 
nitrogen oxides which contribute to the acidity of rain, there my be a 
substantial increase in risk of such injury in the future.Y 
Added Impetus fa" redress of Agriculture and the Improvement of the 

N<rtheast EIS is offered fran the 1978 Annual Meeting of the Air Pollution 
Control Association. 

Current energy strategies seem to dictate the use of IIIOl"8 coal and less 
"clean" fuel in the future, thereby increasing the load of phytotoxic 
pollutants in the atmosphere. Depending on the energy plan selected and 
the control technologies utilized, emissions of sulfur oxides are pre
dicted to increase by 23 to 68� between 1976 and 2000. Emission of nitro
gen oxides will probably increase substantially in the � 5-10 years and 
then decline, but emissions in 2000 are expected nevertheless to be 1 .6 
times the 1975 level . Due to increasing t«lx concentrations, oxidant c0n
centrations in suburban and r-ural areas (where hydrocarbons are not 
l1m1ting) will also increase. In addition, the acidification of 

Y Pushi� Ahead the ",rontiers of Plant Science, (no date) Boyce Thaapson 
IiUiEI ute 

-9-

precipi tation will probably continue as Slx and NOx emissions increase..2! 

Investigations into the relationship of acid precipitation affecting 
apples are incaaplete. Although on-going research is needed, s� data 
suggests that variety-specific damages to apples can be incurred through acid 
precipi tation. Potential negative Impacts to apple production are reductions 
in pollen germination and fruit-set. Growth reduction of apple seedlings, 
r-elative to leaf injury may also be attributed to acid orecipitation. 

Research of the late 1970' s conducted by Cornell ' s  Department of Panology 
and Viticulture, New York Agricultural Experiment Station has shown a rela
tionship between increases in oxidant stipplelQl and decreases in soluble 
solids fa" "Concord" grapevines • .1.Y Since New York grapes are purchased on 
the basis of their soluble content, any reduction in soluble solids caused by 
oxidant stipple will have a negative econanic impact on grape growers . Data 
indicate that relatively less ozone may be required to cause oxidant stipple 
injury when small additional increuents of � (sulfur dioxide) are added to 
ambient air.l1! 

Research was begun by Plant Pathology at the University of Mi�ta in 
the late 1970's to study the effects of air pollution on soybean.JY Long 
distance transport of ozone and/or its precursa;s fran urban areas was docu
mented as the moet Important r-egional air pollufant problem in Minnesota, 
followed by sulfur dioxide at the local level around point sources. 

Soybean yield studies were conducted in rural areas. Due to ambient air 
pollutants ,  a 24 percent yield reduction was felt by soybean variety Hodgson 
in 1976. When no SUIIIIer ozone-episodes OCCUlTed in 1977, no corresponding 
yield reduction in soybean variety Hodgson occurred • .lY 

'1! Effects of Air Pollutants on Plant PathoserL Interaction, 1978 . J. A. 
Laurence, BOYce Thaapson rnstltute, fa" t>re8entatlon at the 7 '  st Annual 
Meeting of the Air Pollution Control Assn • .lQ! "Oxidant stipple": a result of photochemical ozone (03 ) phytotoxiCity 
causing leaves to � necrotic and abscise pNIIBturely • 

.1.Y Effects of Sulfur DiOXide on Concord Grapevine Growth and Productivity, 
1980. Progress Repa;t, Dept. of paDOIogy &; ViticUlture, NYS AgriCUltural 
Experiment Station, Cornell University, Geneva, NY 

.lY Air Pollutants And Their Effects on Cro In Minnesota Wi th Em basis 

ft���,' . partment 0 gr c ure, ence cat on 
tration, Current Research InforllBtion Systeml Progress Report of 

S. 'I. Krupa, University of Minnesota, (r-esearch begun July 1978, 
termination date June 1983 ) .  

-10-

.j::> I 
...... 
...... 



NYDAM-7 

NYDAM-8 

-AIR KlV&!ENT 
Initial air pollution discharges in the midwest are in a gaseous f'orm 

(Sull'ur Dioxide and Nitrogen Oxide) . Geographically, New York is the most 
likely target area (or the very highest concentration of all' pollution t'raII 
midwestern souroes..1Y This is due to the chemistry and meterorology of the 
sull'ate transport phencmena. Elnissions within the Washington, D.C. to Boston, 
MassachUsetts Corridor aLso contribute to the air pollution problem in metropo
litan New York and provide pollutant precursors to the northerly moving 
_1ent air CUl'!'enijs which carry such products northward into various carts of' 
upstate New York..l! Sull'ur dioxide reacts slowly (2-3 percent per hoUr) to 
(orm sulfuric acid and other sulfates. The slow reaction time and the tall 
stacks used at the emission sources ald in insulating the source r-egions. 
Southwesterly winds ��ide ideal transport of' the highest concentrations of 
sull'ate to New York .... 

The Importance of existing out-of-regl.on emissions reaching the 
Northeast 's ambient air, cOllbined wi th add1tional 1n-regl.on emissions is rele
vant to the propoeals of' the Draft Northeast EIS. Records of' earlier research 
fran studies of' the 1960's performed in Connecticut explain that the 
occurrence of crop.damaging concentrations of ambient ozone are far more fre
quent than previously realized • .!2I Weather neck of' tobacco had been reported 
in Connecticut in 1952 prior to knowledge that the symptcms were those of 
ozone injury. Once ambient ozone was established as the cause, other 
Connecticut crops were examined. Subsequently, symptcms of ozone toxicity 
have been f'ound in the State on alfalfa, broad beans, green beans, carrots ,  
celery, cucumber, gourd, oats . parsley, parsnip, petunia, pine, radish, 
spinach, squash and tallato • ..l2! The high ozone periods in Connecticut 
usually ocurred when the wind came fran the southwest . A conclusion fran the 
data, based on episodes of ambient ozona every f'our days during the growing 
season, was that such a rate of OCCUl'!'ence was one reason why attempts at pro
tecting plants · with antizonants had falled • .!2I 

NORnIEAST EIS 

-cREDIBn.ITY VIA MITIGATIVE MEA3JRES 
We highly eIlCOtl1"8ge the Improvement of' the Draft Northeast EIS, to the end 

that the Final EIS presents a credible document which soundly reflects the 
Importance of protecting New York's (and the Northeast 's) Agriculture f'ran 
potentially adverse Impacts. EIS provision f'or an on-going Agricultural 
plant-sensitivity monitoring network integrated directly with the coal conver-
sion objectives and long-term energy management plan would help make a cre
dible document and help institute a credible program. Such a network which 
continually monitors the relationship of' emissions to the quality and quantity 

abstract in: 
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NYDAM- 7 

NYDAM-8 

Out-of-region emi s s i ons transported i nto the Northeast were i ncl uded i n  the 
l ong-range transport mode l i ng conducted as part of the DEI S .  ( See Secti on 5 . 1 
of the DEIS  and Top ical Response 3 . 2 . ) 

The predicted effects of the conversion scenarios upon agricul ture i n  the 
Northeast are consi dered to be min imal  ( see Topi cal Response 3. 2 ) .  For thi s  
reason , the necess ity t o  describe i n  depth the regi onal importance o f  agr icu lture , 
the necess ity of protect ing agri cul tural resources , recommendati ons of mon i toring,  
and other s imi l ar i ssues was deemed to be outsi de the scope of thi s document.  

.,. 
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HDAM-9 

of plants (fruits. field crops and ve�tables. etc. ) should be firmly linked with the process of institutional upgrading of air quality <Dission standards employed by Northeast ' s  coal burning facUi ties. We r'eccmnend the incorproation of this particular on-going miti8ative measure into the EIS as a means of addressing Agricultural impacts. 

Information in Preceding sections of the ccmnents provides legi timacy for this mitigat ive need. Likewise, the following r'�endations. oased on existing as well as emitted items of the Draft EIS are ilio furnished to improve the credibU ity of .inal Northeast EIS. 
-cREDmILITY VIA REVISION [ In addition to redressing Agriculture through cit ing the overall significance that it has on the State and thr'oughout the State, specific EIS callponents are r'eCCIIIIIended: They are the locations and figures for orchard, vineyard and vegetable production in Proximity with the generating stations proposed fOt" conversion to coal. In addition to r'eCeiving ambient air pollutants out of the midwest. ther'e are areas having the potential of r'eCei ving added quantities as a result of the proposed Northeast coal-conversion • • •  .f1lPle Orchards: New York State r'anks second nationally in Apple production. , ere are 67,000 aCr'eS in apple Or'char'ds in the State. Nearly 40 percent of the State's apple orchards are within <:r iIlI!Iediately adjacent to the Hudson Basin and on Long Island. ACr'eage and production for these apple orchards fallows: 

HUDSJN BASIN-LOOO ISLAND APPLE PROOOCTION 
Production County � (Pounds) 

Albany 571 
Columbia 5, 147 
Dutchess 2 ,025 
Gr'eene 276 
Oranga 2,358 Rensselaer" 202 
Rock1an� 75 
Schoharie 424 
Suffolk (Long Island) 202 
Ulster n.528 
Westchester � 

25, 106 

(Unavailable) 
52,46 1 .590 
26,673.222 

2 , 392,578 
35, 309 . 3 17 

1 ,691 ,998 
(Unavailable) 

1 ,273,702 
1 , 502,330 

1411 , 387 ,860 
1.569 ,5411 

267,262, 1 4 1  

Source: 1978 Census o f  Agriculture, U.S. Department of Ccmnerce -Indicates 1974 date of infOMllation. 

- 12 -

NYDAM-9 
It is true that orchards and farm lands located in the proximi ty of coal con
vers ion candi dates may receive addi ti onal pol l utant exposure due to fuel conver
sion .  Howeve r ,  an analysi s  of the effects of pol l utant exposure on agricul tural 
producti vity in the proximity of a converting powerpl ant is outside the scope 
of thi s  E I S .  Thi s  type of analysi s  wi l l  b e  conducted i n  the s i te-spec i f i c  E I S  
prepared for each converting fac i l ity . 

-l'J 
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Vi�: New YcrI< State rankS second nationally in grape production. There 
ar� O a.cres of grape vineyards in the State. 1 ,094 acres of vineyards 
are along the Hudson Basin and Long Island. Acreage and production for these 
vineyards follows :  

County A 
?roduction 

..£!:l!! (Pounds ) 

HUDSON RASIN-I1l11Z Is..AND GRAPE PRODUcrION 

Albany 
CollJDbia 
Ulster 
DutcheSS 
Orange 
Suffolk (Leng Island) 
Rensselaer 
Greene 

7 
464 
u04 
101 
42 
64 

3 
� 

1 ,094 

2 , 255 
2 ,700 , 1 39  
1 ,695,091 

U70, 487 
204,870 
2�3,690 

(Unavailable) 
(Unavailable) 

5 , 306,532 

Source. 1978 Census of Agriculture, I1.S. Depar1lDent of CaDnerce 

vegetables-L0ll.ll Island: New York State l"aIlks fourth nationally in the produC
tion or vegetles for f'resh market and sixth nationally in the production of 
vegetables for processing. 

Suffolk County Long Island rankS tl\llllbe!" 1 econaaically in the State in the 
production of fann produCe. In 1 978 the market value of agricultural products 
of Suffolk County amounted to $78 million with potatoes representing $40 
million of that total. Statewide, there are 3 ,994 vegetable producing fanms. 
In Suffolk County, there are 488 f'anms which produce vegetables. Land 
requirements f'or annual vegetable produCtion total 29 ,802 acres. 

The variety of vegetables and the land area involved is provided below. 

� I 00 o 



SUFFOLK ootnm' LOI«l ISLAND VBiETAIU: FARHII«l - 1978 

... _ ..... T, .v_ Harvested � � � Il"I"l Area "" -'-J.Kll\.C::U A6 'WiQ. 

l'anJIS �cres f"anns Acres 
Asparagus 8 1 1  5 4 
Beans-Green Lima 9 10 4 4 
Beens-Snap 65 426 47 217 
Beets 26 20 17 10 
Broccoli 34 28 21 16 
Brussels Sprout 4 18 3 a/ 
!leed Cabbap 145 1 , 480 1 15 1 , 34lf 
Cantaloupe 33 45 23 35 
CaI"I"ots 16 10 8 5 
CaulinOWer' 137 952 1 10 825 
Celery 9 15 9 15 
Escarole 4 a/ 3 a/ 
Honeydew Melons 5 'S' 2 a; 
Lettuce 37 2 1 1  27 171 
Mustards Greens 8 a/ 8 a/ 
Onions 18 � 13 a; 
Peppers 74 166 56 12'S' 
PtJapkins 56 287 39 234 
Radishes 20 82 12 a/ 
Spinach 29 286 21 2� 
Sweet Corn 9 1  1 ,257 6 1  855 
Tomatoes 96 288 68 242 

Subtotal - 5 ,�� - 4, 338 
Potatoes 214 24, 1  162 li 1 1' 

Total - 29 802 - 8 i!21 

¥ Figure unavailable 

While all of this State's agriculture is subject to out-of-r-eg!on ambient 
air pollutants, the proposed in-region conversions and the regional 
wind/weather patterns will intensify effects in the Hudson Basin and Long 
Island. Potential lmpacts and on-going lII1tigative � for Protecting 
agricul tural production are finDly warranted. 

�: Waste collection and disposal' as presently co� in the t'iortheast 
Dral'tE!s does rot adequately detail the sites which are most desired. This 
is lmpa-tant . Clarification of disposal sites is necessary in order to assess 
potential cont'licts of land use especially 1r lands in question are fanDlands 

NYDAM-ID I or are near fannlands. The Final IUS should specify the sites most desired for 
safely and adequately acccmnodating disposal needs of the facilities prcposed 
for coal conversion, (e.g. abandoned quarries . . .  ) .  The Final EIS should cite 
the reaJ.tionship between disposal sites and lands which are near or are 
enrolled in the local Agricultural Districts of New York State; as well as 
identify the type of soil at such sites ba.sed an the State's Land 
Cl.assif1cation System for fann assessments to determine if important fanDlands 
are being considered. 

- 14-

NYDAM-I0 A detai l ed description and analys i s  of waste di sposal s i tes is presented in the 
technical  report on waste di sposal ( Sagu i n s i n  et a1 . 1981 ) .  

REFERENCES 

Sagu i ns i n ,  J . l . S . , et a 1 .  1981. Northeast Regi onal Envi ronmental Impact 
Study , Waste D i sposal Technical Report. DOE/RG-0058 . Prepared by the 
D iv i s i on of Envi ronmental Impact Studies , Argonne National laboratory, 
Argonne , I l l . ,  for the Economic Regul atory Adm in i strat ion ,  U . S .  Department 
of Energy , Washi ngton , D . C . 
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NYDAM - I I  

1m 1'hreshold. The Northeast Draft EIS wrongly concludes that the level of 
s dioxide to be emitted fran the proposed coa!-conversions will not 
affeQt vegetation. The Draft EIS cites a sulfur dioxide concentration of 470 uglm3 as the low end of the range that has been reported to injure plants. It 
then states that the highest anticipated concentration of sulfur dioxide is 
451 uglm3 . The Final EIS can be made more credible by revising such 3e!9Dents 
as theSe on plant injury to acknOWledge and thereby integrate the significance 
of the sulfur dioxide caDponent with the ambient air. Concentations of sulfur 
dioxide. far lower than 451 uglm3 , have injured crops of alfalfa, broccoli and 
others when mixed with ozone in the ambient air. Likewise, then ccmbined with 
nitrogen oxide sulfur dioxide has injured beanS, oats, radish and soybeanS. A 
concentration of sulfur dioxide as low as , 59.9 uglm3 has been established to 
have � snap beanS when mixed with ambient air for 24 days of the growing 
sea.son._ 

!§! Photochemical Oxidants Potentiate Yield Losses In Snap Beans Attributable to 3)3.; in "SCIence," 123. 1981 . 
-

NYDIIM- ll See Response NYDEC-48. 
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STATE: Of' Nt:w YORK 
DEPARTMENT 0'-

E N V I RON .... E N TAL CO N S E RVAT ION 
ALBANY, Nl:w YORK 12233 

Ar :; 1 � � 32 
Ms. Marsha S .  Gol dberg 
Office of Fuels  Convers i on 
Economic Regulatory Admi n i s trati on 
U . S .  Department of Energy 
200e � Street NW 
Washington, D .C .  20461 

Dear Ms . Goldberg: 

The State o f  New York has reviewed the Draft Northeast Re i onal Envi ronmental ' 
Impact Statement on the Potential Conversion 0 orty- wo ower ants rOI< 1 to 
Coal or Alternati ve Fuel s ,  dated October , 198 1 .  We submi t the following cOlll11ents 
for consideration in preparation of a f inal envi ronmental i mpact statement.  

Al though NEREI S  i s  a wel l -structured document , i ts need to  cover a very 
complex subject from a regional perspective has l eft many of uS wi th reservations 
about the manner i n  which  conversions shoul d  be achi eved i n  the Northeast.  There 
are a number of i ssues not adequately covered, and certa i n  con c l u s i ons are not ful l y  
just i fi ed .  

We have several major overa l l  cOlll11ents regarding the draft Northeast Reg i onal 
Envi ronmental Impact Staterroent ( NERE I S )  in addition  to our attached cOlll11ents . 
These are :  

NYDEC-!  

NYDEC -2 

1 .  A number of the 42 pl ants appear to be unl i kely candi dates for convers i on , 
especlally Sl nce the Ornnlbus Budget Reconcl "atlon Act of 1981  modlfl es 
the effect of the Fuel Act of 1978 ( FUA) by a l l owing uti l i t ies , through 
certi fication of the i r  own capabi l i ties , to decide whether a federal 
convers ion order should  apply or not. Cumul ati ve i mpacts may be 
consi derably overstated in the draft NERE IS  i f  a number of the proposed 
convers i ons never occur . The New York State Energy Master P l an ( SEMP ) 
adopted in March of 1980 l eaves out three plant conversi ons proposed i n  
NERE IS  because they appear highly improbabl e .  The f i nal  version of 

r 2. 

NERE IS shou l d  be modi fied to omi t unl i kely  convers i ons or at l east to 
provide i mpact ana lys i s  for the most l i kely number of plants whi ch wi l l  
be bui l t  (most probable case ) as wel l  as for a l l  42 pl ants (worst case ) .  

Recent i mprovement in a i r  9ual ity should  be taken i nto con s i deration i n  
any NERE I S  findings regard l ng the New York C i ty Metropolitan Area . 
1980 and 1981 a i r  qua l i ty mon i toring data in the New York C i ty area show 
s i gn i fi cant decreases in sul fur dioxide ambi ent a i r  qual i ty measurements , 
so that exceedance of the present federal annual ambient standard for 502 

NYDEC-l 

NYDEC-2 

See Response NYDEC-19. 

The changes in ambient a i r  qua l i ty anp predi cted pol l utant i ncreases are presented 
in Topical Response 3. 1.  
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NYDEC-3 

NYDEC-4 

2 .  

of e o  ug/m3 i s  IT'uch l ess l i ke l y  than i n d i c a ted i n  the NER£ l S .  The 
NERE I S  a i r  qua l i ty model i ng ana l y s i s  for the Ne .. York C i ty a rea shou l d  
be rerun t o  re f l e c t  these recent a i r  qua l i ty improvements a n d  the 
l esser number of l i ke l y  p l a n t  convers i ons noted above . Proba b l e  
rEoasons f o r  present a i r  qual  i t y  i mprovements shoul d b e  acknowl edged--
that i s ,  i ncreased i ndustri a l , c onmerc i a l  and uti l i ty use of gas---
a s  we l l  as the fact that it may be only a short-term event ,  because 
gas supp l ies and p r i c e s  are uncerta i n .  

3 .  Ai r �ua l i ty mode l i ng and other data presented on a c i d  prec i pi ta t i on 
shou d be expande d .  I n  1 i ght of t h e  very great concern expressed for 
a c i d  dEpos i t ion impacts w i t h i n  New Yor'. State and , i n  particul a r ,  t he 
Adi rondacks , s u c h  i n forma t i on shou l d  be presented ... i th much further 
expl ana t i on regarding l oc a t i o n  and amount of depo s i t i on an� i mpacts . 
Add i t i onal mode l i ng and studies to ga i n  further i ns i ght i nto n i trogen 
transport and a c i d  convers i on and to deve l op greater understa n d i n g  of 
s J l fur depos i t i on wou l d  be very usefu l . 

4 .  �.!!£2!'!!'!11.ged that DOE adopt a produc t i on s c hed u l e  and pro v i de 
suffi c i ent resources to i s sue a f i n a l  NERE I S  and accompanyi ng techn i ca l  
reports by no l a ter than r r1 d -Ma� . Such s c hedule and resource 
c orrwri tment s ho u l d  a l s o a l l o  ... for the rerun of certa i n  anal yti c a l  
i n ves t i g a t i ons where nec essary .  T h e  ma terial  covered i n  t h e  NERE I S  
i s  needed i rnr,e d i a t e l y  to suppl ement i n d i v i dual conve rs i on efforts wh i c h  
a r e  c urrently c onmenc i ns through t h e  reg u l a t o ry review process i n  thi s 
State. Add i t i ona l l y ,  the absence of a fomal i mpact sta telT'ent may be 
de l ay i ng the i n i t i a t i on of other pl anned conve rs i on s  wi th i n  Ne ... York . 
Th i s  d e l ay may pose an i nTne d i a te economic i mpact on the e l ectri c 
ratepayers of certa i n  uti l i t i e s  wi th i n  t h i s  State . Furthe r ,  i nordi nate 
delay in i s s u i ng the f i na l  document may outdate the source data and 
subject it to c ha l l enge in s i te-spec i f i c  convers i on proceedi ngs . 

Attached are spec i fi c  com�ents arranged by top i c a l  groupi ngs : A i r  Qua l i ty ,  Ac i d  
Depo s i t i o n ,  Ecol o g i c a l  impa c t s ,  Agr i c u l tural jrr.pacts , Hea l th impac ts , Water Qua l i ty 
and � i s ce l l aneous Conments . Where appropriate these co�ents c i te spec i f i c  references 
to the NERE IS text. 

Thank you for the opportuni ty to conme n t .  We l ook forward to rece i vi ng the f i n a l  
impact statement.  

att.  

NYDEC- 3 

NYDEC-4 

No regi onal transport and depos i t i on of pol l utant n i trogen has been i nc l uded i n  
the report because such model i ng i s  i n  a more prel imi nary state than mode l i ng 
of pol l utant s u l fur. The assump t i o n  that the rel at i ve i ncrease in pol l utant 
s u l fur depos i t i on represents an esti mate of the rel at i ve i ncrease i n  ac i d i ty 
i mp l i es that po l l utant ni trogen depos i t i on i ncrements are s i mi l ar to these for 
pol l utant sul fur.  I f  ni trate depo s i t i on were mode l ed ,  the uncertai nty wou l d  be 
even greater than for depos i t i on of s u l fur.  See a l s o  Response CLF-8 and Top i cal 
Response 3 . 2 .  

USDDE has adopted a p roduct i o n  schedule for the FEIS a s  we l l  a s  for the rema i n i ng 
technical reports that wi l l  a l l ow the thorough anal ys i s  of the i ssues ra i sed 
d u r i ng the p ub l i c  comment period.  T h i s  schedul e wi l l  not negatively affect any 
of the proposed convers i ons in the State of New York. 

� 
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NEW YORK STATE AGENCY COMMENTS ON U . S .  DEPARTMENT OF ENERGY DRAFT 
NORTHEAST REGIONAL ENVI RONMENTAL I MPACT STATEMENT ( NERE I S )  

FEBRUARY 5 ,  1 982 

A I R  QUALI TY 

Various New York State Agencies have expressed a wi de range of concerns 
regardi ng the air qual i ty analyses performed for the draft NERE I S .  Questions 
are rai sed wi th respect to the appropri ateness of mode l s ,  the l ack of 
suffi c i ent data on res u l ts ,  and in particular,  the i nput i n formation used to 
deve l op mode led i n format i on .  Speci fi c comments fol l ow :  

'''EC-5 [ -

'''EC-, [ --
I t  i s  indicated ( pages 3-1 8  and 3 - 1 9 )  that the ai r qua l i ty predi ctions 
using the RAM model are "not highly accurate" but shou l d  rel i ably forecast 
trends i n  pol l utant l e ve l s .  The poss i b l e  range of error whi ch can be 
associated wi th the various numerical predi cti ons cou l d  be quanti fi ed , 
and the text s hould  reflect the range of uncertai n ty in the estimates 
presented , as we l l  as the mitigating measures recommended. 

Append i x  F presents a superfi cial  di scuss i on of the RAM model i ng effort. 
W i th the present level of deta i l  conta i ned in Append i x  F, a reasonable 
review of air qua l i ty model i ng analys i s  is not poss i b l e .  A detai led 
account of air  qua l i ty analys i s  and res u l ts s uch as conta i ned i n  Kornegay , 
et a1 . ,  1 981 , ( referenced i n  NERE I S  page 5-75) shou l d  be added to the 
appendi ces . 

NYOEC-7 

NYDEC-8 

The statement on p. 3-1 9 ,  " I n  a l l  cases , the assumpti ons used in the 
model were conservative---" i s  not true , s i nce one important assumpti on 
( bottom of p .  3- 1 8 )  used i n  the RAM di spers i on model was to i gnore the 
effects of terra i n .  Thi s  can res u l t  in s i gn i f i cant underestimates o f  
g round leve l  concentrations res u l t i ng from power p l ants i n  such compl ex 
terra i n  as the Hudson Val l ey ,  s i nce the ground l evel of terra i n  h i gher 
than the base l evel of the power pl ant wi l l  be c l oser to the air Do1 1 uti on 
p l ume  centerl i ne than predi cted by the model . A better ( a l though crude ) 
approach for the reg i onal sca l e  analysi s  wou l d  be to assume an average 
topographi c el evation for each combusti on regi on .  A somewhat more 
rea l i s ti c approach woul d  be to d i v i de the regi ons i nto geograph i c  s ub
regions ( i . e .  long I s l and , Hudson Va l l ey ) and average the resu l ts propor
ti onal to the emi ss i ons of each s ubreg i on .  Of course , mode l i ng done for 
speci fic coal convers i on app l i cations in compl ex terrai n wi l l  have to 
i ncl ude topography on a fi ner sca l e  to be meani ngful . 

The draft NEREI S  concl udes that primary S02 standards wi l l  be viol ated i n  
the NYC area as a resul t o f  convers i on ( p .  5-8 ) .  Further,  the fi ve 
miti gati ve cases i nvesti gated for thi s area sti l l  predi ct that vi olati on 
of NAAQS wou l d  occur (Tab l e  5 . 6 ,  p .  5-1 0 ;  a l so p. 5-1 2 ) .  The ana l ys i s  
l eading to these concl us i ons shou l d  be revised i n  order to reflect 
recent trends i n  ambi ent level s of SOZ in the NYC area and a more rea l i stic 
number of convers i ons currently ant i c l pated.  A i r  qua l i ty mode l i ng 
analys i s  for the NYC s ubregion shou l d  be rerun . (Speci fic  a i r  qua l i ty and 
pl ant convers ion i n formation prepared by the �ew York State Energy Offi ce 
i s  appended to these "Ai r Qua 1 i ty" ccmnents , as Appendi x I . )  

A-I  

NYDEC-5 

NYOEC- 6 

NYOEC- 7 

NYOEC-8 

I f  the i nput data ( stack parameters , capac i ty factors , number of convert i ng 
pl ants , etc . ) are correct ,  predi cted annual average concentrations  should be 
accurate to wi thi n  a factor of 2 to 10. 

See Top i cal Response 3 . 1 . 

The statement "Al l assumpti ons i n  the mode l i ng analyses were conservat i ve . . .  " 
impl i e s  that i n  runni ng the model and i nterpret i ng the output , the more conser
vati ve method was consi dered. For i nstance , for short-term impacts , all p l ants 
operate at 100% capac i ty factor ( see a l so Response NEP- l)  and short-term impacts 
are h i ghest concentration , not second h i ghest ,  even though f i ve years of meteoro
logical  data were used. 

The RAM code used i n  the OE I S  is unab l e  to i ncorporate the effects of terra i n .  
No code capabl e  of  s i mulati ng the number o f  sources i nvesti gated i n  t h i s  study 
and estimating the effects of terra i n  on the regi onal f low f ie ld  in a s c ienti f i 
cal ly defens i b l e  manner i s  ava i l ab le  at  a reasonab le cost. The  effects of  
terra i n  on a cumu l ative sca l e  are impos s i b l e  t o  pred ict ,  for near-pl ant concen
trations may be hi gher than estimated , but di stant concentrat ions may be l ower 
due to source depletion by near-plant terra in .  Terra i n  wi l l  be handl ed in more 
deta i l  for the s i te- spec i f i c  analyses . 

As stated i n  Appendi x  F of the OE I S ,  the RAM model does not i nc l ude the effects 
of terra i n .  A t  the time o f  the analyses , the ISC  model , which does conta i n  a 
s i mp le  a l gori thm that s i mulates the effects of terra i n ,  had not yet been rel eased ; 
and the only USEPA-approved mul t i - source model avai l ab le  was the RAM model , which 
does not treat terrai n  effects . 

H igh ground- l evel concentrati ons due to terra i n  are a l ocal i zed problem and are 
beyond the scope of thi s document. Terrai n  effects wi l l  be cons i dered i n  the 
s i te-spec i f i c  documents . The I SC model was used i n  preparing the document 
related to the convers ion of the lovett Generat i ng Stat ion ,  which i s  l ocated i n  
the Hudson va 1 1  ey. 

The changes in amb i ent a i r  qua l i ty and pred i cted pol l utant i ncreases are presented 
i n  Topical Response 3 . 2 .  

.,. 
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NYDEC-9 

NYDEC-I0 

NYDEC-l l  

NYDEC- 12  

As  d i splayed i n  Tabl e  3 . 9  and di s cussed on  p .  3-1 9  of the draft NEREI S ,  
the d i fference between the Coal S I P  scenari o and the most stri ngent mi ti gati ve 
strategy i s  only 4 ug/m3 at the most sensi ti ve receptor poi n t .  Y e t  t o  
obtai n  t h i s  reducti on , the use of l ow t o  medi um s u l fur coal ( l X  t o  2%)  i n  
conj unction wi th 9 0  percent effi c ient scrubbers o n  a l most 3 ,420 MW of 
converted uti l i ty capaci ty was needed . The expense to achi eve th i s  
reduct i on i n  terms of capi tal  cos t ,  i ncremental s l udge d i sDosal expenses 
and foregone opportuni ty cost savi ngs to the rate-payers is expected to 
be consi derabl e .  The i ndi cat i on of an extremely  l ow cost/benefi t rat io  
when control strategi es are l imi ted sol ely to  the pl ants themsel ves , 
suggests that other poss i bi l i ties  shoul d  be expl ored duri ng speci fi c con
vers i on proceedi ngs . Examples i nc l ude emi s s i on off-set programs , gas 
s ubsti tut i on and enhanced comp l i ance enforcement efforts for other l ow 
level stati onary sources . I t  i s  suggested that the current text on pages 
3-1 9  be expanded to cover these a reas . 

The draft NERE I S  predi cts that current ni trogen oxi de (NOx ) emi ss i ons woul d 
i ncrease by 2 percent wi th i n  the reg i on as a resul t of the convers i on of 42 
powerpl ants ( p .  3-28 } --a projected l evel whi ch shoul d not cause problems w i th 
attai nment of NAAQS . The draft NERE IS  further notes that the " . . .  analysi s 
of trends and sources of pol l utants suggest that i n  terms of mi t igative 
measures , the primary emphas i s  sho u l d  be on n i t rogen oxi de emi s s i ons"  ( p .  3-29 ) . 
But the draft NEREI S  i s  s i l ent on what miti gati ve measures may be avai l ab l e  
to reduce N02 emi ssi ons . The fi nal NERE IS  shou l d  remedy th is  overs i ght 
by expanded di scus s i on espec ia l l y  i n  sections 3 . 2 . 2 . 3 ,  5 . 1 . 3 . 3  and 5 . 6 . 3 .  
Suggested expanded di scus s i on might note that research conti nues on the 
devel opment of l ow NOx burners whi ch may have app l i cabi l i ty for some 
coal convers i ons . I n  addi t ion , Manny a/ has demonstrated an average 
38 percent NO reduction i n  more than 35 uti l i ty boi l ers by us i ng a 
combinat ion of s taged combus t i on , l ow excess ai r fi ri ng and other techni ques . 

The 1 : 71 ' :SPS scenari o de scri bed in Secti on 5 . 1 . 3 . 3  on p .  5-6 shou l d  de f i ne 
the l owest su l fur content coal genera l ly  avai l ab le  at a reasonable pri ce 
on the East  Coas t .  Aga in  under " �lew York S ubregi on "  on p .  5 - 12 , the term 
" l ow su l fur coa l "  shou ld  be de fine d .  

O n  p .  5- 72 , i n  the di s cuss i o n  o f  effects of  N02 o n  the envi ronment i t  i s  
stated ,  "N02 er;li s s i ons rates are ass urr,ed cons tant under a l l  coal conve rs i on 
scenari os ; N02 cannot be p redi c ted  wi th accuracy due to complex chelti ca l 
rea ct i ons , and N02 regi onal t ransport i s  not presently quanti fi able ( see 
Secs . 3 . 2 . 2 . 3  and 5 . 1 . 3 . 3 } . "  Though i t  may be di ffi cul t to quanti fy err,i ss i on 
rates and i mpacts , the d raft NERE I S  i s  certai nly remi s s  i n  not i n cl uding 
a tab le for all  42 powerpl ants whi ch show rW2 emi ss i ons pri or to convers i on 
and �102 err.i s s i ons wi th the four proposed s cenari os on an annual bas i s .  Such 
a tab l e  wou l d  i denti fy the trends for N02 emi s s i ons fo r the reade r .  

a/Manny , E . H .  1980 , Gui de l i nes for NOx Control by  Combust i on �10di fi cati on for 
Coal -F i red Uti l i ty Boi l ers . P rocedures for Reducti on of NOx Emi ss i ons and 
Max im i zat ion of Boi l ers E ffi ci ency . EPA-600/8-80-02 7 .  P repa red by Exxon 
Research and Engi neering Co . F lorham Park , NJ for the I ndustrial Envi ronmental 
Research Laboratory ,  Offi ce of Research and Devel opment , USEPA, 102 pp . 

A-2 

NYDEC-9 

NYDEC-10 

NYDEC-ll 

NYDEC-12 

Si nce passage of the Omni bus Budget Reconc i l i at ion Act of August 13 ,  198 1 ,  the 
Fuel Use Act is now stri ctly a vol untary conversion program. Any cost-benef i t  
analys i s  rel ati ng t o  coal convers i on wi l l  b e  done by the uti l i t i es , a s  i t  i s  
thei r  dec i s i on whether to convert. Currently n o  emi s s i on offset programs woul d  
b e  required because o f  the s ign if i cant reduction i n  amb i ent a i r  qual i ty l eve ls  
i n  the New Vorl<. C i ty area ,  wh ich  does not  resu lt  in  v i o l at i on of a i r  qual i ty 
standards under any scenario .  

Var i ous methods that mi ght be  empl oyed to  control ni trogen oxi des  are  excess 
air reduction,  use of fuel with l ow ni trogen content , mul ti stage combusti on ,  
water i njection ,  tangent ia l  f i r i ng ,  derat i ng of the boi l er ,  and  f l ue gas  treat
ment. A non-trad i t i onal scheme is f lu id i zed-bed combusti on ,  which  appears 
promi s i ng for future l ow- ni trogen-oxide app l i cations.  Except in southern Long 
I s land , changes in ni trogen oxide l evel s are expected to be smal l ,  and i n  more 
than ha I f  of the Northeas t ,  1 eve 1 s are ant i c i  pated to i nc rease by an amount 
consi dered i ns i gni f i cant by the USEPA. In no area is the ambi ent air qual i ty 
standard for ni trogen oxides threatened ; therefore , major boi l er modi f i cations 
at many of the pl ants may not be needed. 

The l owest su lfur coal content contempl ated (1 . 04%) is shown in Tabl e  D . 6  
(p .  0 . 13) o f  the DEI S .  Th i s  sul fur content wou l d  produce 1 . 85 l b  502/106 Btu 
(usi ng 2 2 . 4  x 106 Btu per ton as the conversion factor) .  In the analysi s 
descr ibed ,  i t  i s  contempl ated that i n  New York about 35% of the coal used 
wou ld  be scrubbed to meet the New Source Performance Standard of 1 . 2  lb S02/ 
106 Btu ( see Tab l e  D . 7 ,  p. D-14 ) .  The 1991 pri ce of such coal i s  estimated to 
be about $5 . 75 per mi l l ion  Btu or (aga i n ,  usi ng 22. 4 x 106 Btu per ton as a 
conversion factor) about $130/ton. Al l costs i nc l ude scrubbing ,  where the 
scenari o  i ndi cated such was necessary , and transportation costs.  For the new 
scenario  i nc l ud i ng only uni ts that are expected to convert and usi ng new 
i nformat i on on operating parameters and S I  Ps ( see Sect i on 2 and Topi ca 1 
Response 3 . 1 ) ,  no scrubbi ng wi l l  be required for the New York p l ants. 

NOz emi ss ions prior to and fol l owi ng convers i on are g i ven in Tabl e 2 . 3 .  
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'''''-13 
[ -- F i ne parti c l e  control by e lectrostat i c  precipi tators , wet s c rubbers and 

baghouses is d iscussed on page E -9 .  It  i s  more appropriate that a di scus s i on 
of the meri ts of each of these parti cul a r  contro l  s trategies shoul d occur i n  
the mai n  body of the text , than i n  Appendix E .  

NYDEC- 14 

l 
'

'
'''-" [ --

NYDEC-16 ( --

On p. E-9 ,  i t  i s  stated tha t  the amounts of trace e l ements emi tted from coa l 
fi red faci l i ties a re h i gh ly  vari ab l e ,  based o n  the type o f  coal used and the 
engi nee ring of the powerp l ant .  The d ra ft NERE I S ,  howeve r,  gi ves you no i n
forma t i on as to what the vari abi l i ty i s  and what i s  to be expecte d .  I t  i s  
appropri ate that th i s  mate ri a l  b e  i n c l uded i n  the fi na l  NERE I S  s i nce i t  can 
infl uence the potenti a l  i mpacts gi ven by a coal convers i on s cenari o .  I f  i t  
i s  known that the amounts of t race e lements bei n g  emi tted from a coa l - fi red 
faci l i ty i s hi gh ly va ri abl e , there mus t be da ta whi ch cou l d  be presen ted i n  
the final ilEREl S .  Furthe r ,  on p .  E - l J , i t  i s  stated that there i s  h i ghly 
suggesti ve evide n ce that bery l l i um ,  n i cke l , cadmi um , c h romi um ,  arsen i c ,  
fl ori de , uran i um , se len i um ,  a n d  me rcury p resent the 9 reatest potent i a l 
p roblems . The d ra ft NEREIS does not state , howeve r ,  whether the coal convers i on 
s cenari o  wi l l  i n crease the emi s s i o n  of trace e l ements . I t  i s  reasonab l e  to 
expect tha t  the trace e l ements wi l l  i n c rease wi th the coal con ve rs i on .  The 
dra ft NERE I S  a l s o  does not menti on what methods are a va i l ab le  to mi ti qate 
the i mpacts of these e l ements . Such d i s cuss i on wou l c  be appropri ate i n the 
final rIEREI S .  

I t  i s  not c l ear how the i sopl eths contained  i n  Fi gure s  F-6 th rouqh F-8 
(Appendi x F )  were dete rmi n e d .  Ann ual ave rage i sopleth s  s h ou l d  be used ra the r  
than the 24-hour average i s opl eths , and s hou l d  i n c l ude the basel i n e  case i n  
the fi gures for compari son .  The "year" emi ss i on sel ected for the base l i ne 
c apaci ty of the faci l i ti e s  s houl d be defined.  Page F- 1 refers to a 1 9 78 
capaci ty whi l e  p .  F- 7 re fe rs to FERC ( 1979)  wh i ch has  data for 1 9 76 . 

F roll' footnote c, on p .  3-4 , i t  l ooks as i f  the ri ght two col umns of Tab le  3 . 4  
were m i s l abe l e d  a s  l a  and I b  rather than the des i re d  I l a  a n d  l I b .  

P - 3 

NYDEC-13 

NYDEC-14 

NYDEC-15 

NYOEC-16 

A d i scussion o f  fine particle control is inc luded in Topical Response 3 . 7 .  As 
i ndi cated in Topical Response 3 . 7 . 4 ,  e l ectrostatic precipi tators do not remove 
approximately 30% of the partic l es l ess  than 5 �m in d i ameter from stack gases 
(USEPA 1977 ) .  Fabric  f i l ter baghouses are much more eff i c i ent i n  this respect 
and are the most l i kely a l ternative for reduci ng respi rable partic le  emi s s i ons 
from powerpl ants converting from o i l  to coal (USEPA 1977).  

REFERENCES 

U. S .  Envi ronmental Protection Agency. 
Emi ss ion Factors , 34d Ed. AP-42. 

1977. Compi lation of Air Pol l ution 
Research Triangle Park , N. D. 

Many trace el ements are associ ated with the respi rable fraction of coa l - f i red 
powerplant emi s s i ons ( see Response NYDEC-70 ) .  Thi rty percent (by mas s )  of 
parti c l es in thi s s i ze c l ass escape e l ectrostatic preci pi tators and are emi tted 
i nto the atmosphere ( see Responses NYDEC-13 and -69 ) .  Fabric f i l ter baghouses 
have hi gher col l ection effic iencies for resp i rable part i c l es and therefore 
would reduce atmospheric  emi s s i ons . See Tabl e  3 . 7 . 2  and perti nent discussion 
i n  Topical Response 3 . 7.  

Short-term (24-hr) i ncreases represent the greatest percentage of  PSD or NAAQS 
i ncrease throughout the region;  therefore, the 24- hr i sopleths were presented. 
Annual average concentrati ons a l so were cal cul ated, but represented s i gnifi cant 
i ncreases only in those areas where current ambi ent annual average concentra
tions are high .  The reference at the bottom of page F-l should  have stated 
that the data were for the year ending December 31, 197B. Thi s correction i s  
i nc l uded i n  Section 5 ,  Errata and Addenda. 

The typographi ca l  error i s  corrected in the Errata and Addenda section.  The 
right two columns of Tab l e  3 . 4  shoul d  be l abeled I la and l IB ,  respectively.  
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APPENDI X I 
nECOMMENDED AIR  QUALI TY MODEL I NG CHANGES FOR THE NEW YORK C I TY 

METROPOLI TAN AREA 

Recent Trends in Ambient S02 Leve l s ;  The draft NEREIS used 1 978 

ambl ent data for SOx in the NYC area to predict concentration 

resu l t i ng from coal convers i on .  The l evel selected for the S02 

annual background was 80 ug/m3_-whi ch i s  the primary NAAQS. Con

sequentl y ,  any upward change in concentrations res u l ti ng from i n 

creased emi s s i ons , n o  matter how smal l ,  wou l d  res u l t  i n  contravention 

of NAAQS for S02 ' Append i �  F ( p .  F-l )  acknowl edges that use of 1 978 

ambi ent levels to predi ct future concentrati ons is an " impreci se 

approach" repl eat wi th " shortcomi ngs . "  Because of thi s si tuation , 

Append i x  F cautions that the a i r  qual i ty analys i s  should  be " used to 

predict trends in pol l uti on concentrati ons , not to predict speci fi c 

areas of NAAQS v i o l at i on . "  Notwi thstanding thi s  warning , the body 

of the draft NEREI S  concludes that standardS i n  the NYC area wou l d  

b e  v i o l ated .  H i gh background leve l s  i n  1 978 (p . 3-1 9 )  are suggested 

as bei ng the major case of thi s  s i tuati on . 

The 1 978 data i s  three years old  and does not reflect more recent 

ambi ent data . For examp l e ,  1 981 data for S02 annual measurements at  

two key monitoring stati ons di spl ay s i gn i fi cant reductions from the 

1 978 l evel s  as shown in Table I bel ow .  Such data clearly contrasts 

wi th the 1 978 ambi ent data empl oyed in preparing the draft NEREIS for 

NYC ·subreg i on .  It is recogni zed that considerable debate can occur 

about the val i dity of us i ng 1 981 data to refl e ct future expectations 

of air qual i ty .  Simply stated , we have no guarantee that economic 

act i v i ty ,  fuel mi x ,  meterol ogy and heating degree days i n  1 991  wi l l  

be i denti cal to those i n  1 981 . Howeve r ,  the same can be sai d for 

1 978 data used in the draft NEREIS and we bel i eve the most recent 

TABLE I 

MONITORI NG SITE  CONCENTRAT I ON (u/m3) 

1 2 month Average SO� 

Concentrati on , Endi ng 

December 31 , 1 980a/ 
March 31 , 1 981 a/ 
September 30 , 1 981 b/ 
December 31 , 1 981 b/ 

CCNY 

70. 8 
70 . 8  
7 0 . 8  
6 5 . 6  

Mabel Dean Bacon 

76. 1 
76 . 1  
68. 1 
65 . 6  

a/Reported vali dated data NYOE C ,  Quarterly Eval uation of Ambi ent Ai r Qua l i ty 

and Comp l i ance wi th Ambi ent Ai r Qual i ty Standards June 1 ,  1 981 and August 25 ,  

1 981 . 

b/Raw data , Source ; New York State Department of Envi ronmental Conservati on , 

D i v i s i on of Ai r Resource s .  

1 /  These comments by the New York State Energy Offi ce (SEO) are based upon the 

di scus s i on materi al  contained in the Draft Northeast Reoional Envi ronmental 

Impact Statement (DOE / E I S-0083-0) . SEa reserves the ri ght to supplement 

these comments upon receipt and review of the Ai r Qual i ty Techn i cal  Report 

prepared by Oak Ri dge Nati onal Laboratory in support of the Draft NERE I S  

NYDEC-17 FERC (1979) has 1978 data for fuel consumpti on and station capaci ty factors. 

The stack parameters data are from 1976 si nce they are only reported every four 

years. Ambient data do vary , and may prove to be unrepresentati ve. However, 

these data are i ncl uded to provide the reader wi th a bas i s  for compari ng pre

di cted i ncreases wi th present l evel s.  The ambient data , as wel l as the predi cted 

i ncremental i ncreases, shou l d  be vi ewed only as rough approximations of regi onal 

trends in pol l utant concentrati ons , not as absol ute numeri cal values to be 

added together and compared with standards. 

REFERENCES 

Federal Energy Regulatory Convni ssi on. 1979. Steam-E lectric Plant Ai r and 

Water Qua l i ty Control Data for the Year Ended December 31 , 1978. 
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data i s  pr05ably more representat i ve of current condi t i on s .  

I t  i s  recommended that the final NEREIS  concentrate on 
predicted changes .Q!l1..r in the a i r  qua l i ty analys i s  and avoid 
the use of any year ambient data to arri ve at summary concl us i ons 
to converta5il i ty of any one powerp l an t .  In  the event thi s  
recommendation cannot be observed , then the final NEREIS  shou l d  
use the most recent ambient data avai lable  supp l emented by 
approoriate d i s cuss i on of factors which cause future vari abi l i ty i n  
observed data . 

Non-Convers i on Candi dates Shoul d be Deleted ,from the A i r  Qua l i ty Analys i s :  
The a i r  qual i ty model i ng in the NERE I S  evaluated the emi ssion impact of 
converting ei ghteen powerplants (with 8 ,663 MW of capaci ty )  i n  the 
New York su5region . Thi s level of convers i on and speci fi c  conversi on 
candi dates appears i nappropriate gi ven recent changes in the Federal 
Powerp l ant and I ndustri al  Fuel Use Act , and the announced i ntenti ons 
of certain uti l i t i es .  

I t  i s  recommended that the a i r  qua l i ty model ing effort for 
the New York su5region be rerun to analyze onl y  those powerpl ants 
bel i eved feasible  for convers i on .  The fi rst step should  be for USDOE 
to immediately canvass al l uti l i ti es to determine each company ' s  pos i t i on 
on conversion potenti al  and the speci fi c mode l i ng assumptions to be 
empl oyed in the RAM model i ng .  The resu l ts of the USDOE survey woul d  
produce a ·uti l ity conversi on" scenari o for i ncl usion wi thin the final  
NERErS.  

For New York State , energy pol i cy and the program pl ans of the 
Hew York Power Pool strongly support convers i on of the fol l owing 
faci l i ties : 

Utf l i ty 

Consoldi ated Edi son 
Consol i dated Edi son 
Orange and Rockl and 
Central Hudson 
Ni agara Mohawk 
Long I s l and Li ghti ng 
Long I s l and Li ghti ng 

Faci l i ty 

Ravenswood 3 
Arthur Ki l l  2 and 3 
Lovett 4 and 5 
Danskammer 3 and 4 
Al bany 1 to 4 
Port Jefferson 3 and 4 
E . F .  Barrett 1 and 2 

The revi sed RAM model run for the final NERE IS  shou l d  reflect the 
above l i sted pl ants as consti tuti ng the " uti l i ty prol)osed" convers i on 
scenario.  Wi thi n New York State, debate exists over the convers i on 
potential  for the fol l owing two addi ti onal faci l i ties : 

Uti l i ty 

Consol i dated Edi son 
Long I s l and L i ghting 

1 -2 

Faci l i ty 

Ravenswood 1 and 2 
Northport 1 to 4 

HYDEC-18 At the pub l i c  heari ngs on the Draft E I S  that were he l d  December 16- 18 , 1981,  
representati ves of  several of the uti l i ties raised questions about some of  the 
data used i n  the analysi s .  It was also noted that many of the convers ions 
considered in the DEIS wi l l  not occur, and should  not be consi dered in address i ng 
the cumulative impacts of conversi on.  As a result  of these concerns , a request 
for addi ti onal information on coal convers ion pl ants was sent to each of the 
uti l i ti es i nvolved on January 18 , 1982 (see Appendi x A). Uti l i zi ng these data , 
a new conversion scenario was analyzed (see Sec. 2 and Top i cal  Response 3 . 1 ) .  

� 
I 
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The Ravenswood Uni ts 1 and 2 and Northport faci l i ty face di ffi c u l t  
economi c ,  techni cal  a n d  envi ronmental consi derations . Because o f  
thi s s i tuati on , the above uni ts have been assi gned a l ower pri ori ty 
then the seven faci l i t i es l i sted prev i ously .  However ,  thi s  does 
not mean that the two faci l i ti es have been completely removed fr� 
convers i on cons i deration wi thin the context of State energy pol i cy .  
Accord i ngl y ,  i t  i s  requested that the revised model i ng work be 
expanded to i ncl ude a second scenari o termed " uti l i ty convers i on 
I I "  whi ch woul d  cover al l n i ne proposed conversi ons noted above. 

Efforts by USDOE to vi gorous ly cul l out non-conversi on candi dates 
in other states shoul d a l so occur. I ncl u s i on of non-vari abl e candi dates 
only serves to cl oud the development of regul atory strategies to be 
app l i ed to "fi rm" conversi on candi ates . USDOE shou l d  commence the 
canvass of a l l  uti l i ties immedi ately .  Further ,  the response time 
period and analyti cal schedule shou l d  be establ i shed in a manner 
consi stent wi th a May , 1 982 completi on date for the f i nal NERE I S .  

.pI 
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ACID DEPOSITION 

r I t  i s  s tated on page 5-15 that the i ncrease i n  ove ral l su l fur  depos i t i on 
i s  on the order of I pe rcent or less  on a "s ubconti nental scale" depending 
on the em i s s i ons  for a gi ven scenari o .  It  is  further s tated that in sens i t i ve 
a reas of the northeast,  th is  i n c rement cou l d  be as h i gh as 6 percent ( or a pH 
decrease of 0 . 03 ) .  I n  l i ght of the very great concern expressed for acid  
depos i t i on impacts wi th i n  New York S tate and, i n  parti c ul ar ,  the Adi rondacks , 
such i nforma t i on shoul d  be presented w i th much further expl anat i on regardi ng 
l ocat i on and amount of depOS i ti on end i mpacts . There a re both favorab le  and 

. unfavorab le  factors regardi ng acid  p reci pi tati on condi t i ons  wh i ch need I 
I 

NYDEC- 19 ! c 1 a ri fi cati on : 

I 

1 
NYOEC-20 

r NYDEC-21 I 
I 

l 

I t  i s mi s l eadi ng to stress the 6 percent maxi mum i nc rement i n  depos i ti on 
ca l cul ated under the ASTRAP model because a ccording  to Tab l e  5 . 1 1 ,  thi s 
app l ies to dry depos i t i on i n  Nova Scot i a .  Under ASTRAP model i n g ,  the 
greatest  Adi rondack i n c rements a re 2 percent and Mai ne ,  4 percen t .  The N . Y .  
State E ne rgy Office notes that an aci di ty i n c re ase o f  2 percent w i t h i n  the 
Adi rondacks represents only { - ) 0 . 0086 change in pH val ue .  

There a re l i kely t o  be reduct i ons i n  the mode led deposi ti on i n crements i f  
re-mode 1 i ng i s  done us i ng the "most proba b l e "  conve rs i ons i nstead of the 
or igi n a l  model i ng of the "wors t case" cove ri n g  a l l  42 p l an t  convers i ons 
proposed in NERE I S .  

The i n c remen t  va l ues p resented i n  NERE I S  from the ASTRAP mode l i ng a re for an 
enti re s ub - region s uch as the Ad i rondacks ,  and do not reflect any si te 
speci fi c l ocati ons .  Meso-scale  model i ng done i n  1981 fo r  the Consol i da te d  
Edi s on Company to cover s i te spec i fi c effects of Arthur Ki l l  a n d  RavenSWOOd 
coa l convers i ons , shows potenti a l  pH re duc t i on i n  regi on a l  wate r  bodies of 
up to 0 . 38 uni ts , me ani ng that much g reater acid i mpacts a re pos s i b l e  i n  
ce rtain spec i fi c  l ocati ons than the 0 . 0086 t o  0 .03  ove ral l pH reduct i on range 
dete rmi ned unde r ASTRAP mode l i n g .  The mOde l s  used i n  the Con Edi son analys i s  
cover s horte r range t ransport than does the ASTRAP model and he l p  to empha s i ze 
the non- uni formi ty of depos i tion and  l i ke l i hood of seri o us s i te spe ci fi c 
i mpacts i n  s ome sens i t i ve l ocati ons . 

On p .  5 - 15 i t  i s  stated that " - - - an i n c rease i n  a c i d  depos i ti on of 6 percent 
corresponds to a rather  mi nimal decrease of l es s  than C . 03 in the pH of the 
re ce i vi ng wate rs . "  The word "mi nimal " is mi s l eadi ng s i n ce it i mpl i es tha.t 
the re are no s i gni fi cant ecologi cal  i mpacts associ ated wi th a 0 . 0 3  (or even 
a 0 . 0086 ) change in pH in a recei vi ng wate r .  G i ven that an a c i d  depos i t i on 
p rob l em al re ady ex i sts i n  the northeastern regi on , s uc h  a change may be very 
S i gn i fi can t .  Many wate rs i n  the northeas t regi on a re borderl i ne i n  m a i nta i r i ng 
fi s h  popul a ti ons and  conti nued addi t i ons  of aci di ty a re l i kely to jeopa rdi ze 
these fi she ri es . A 0 . 03 decrease in pH of recei v ing  water s houl d not be 
con s t rued to be "mi n i mal " .  I f  USOOE wants to cont i n ue t o  use the te nn 
"mi n i mal " ,  i t  s h o u l d  c i te documents whi ch woul d s h ow that waters i n  the 
ser s i ti ve reg i ons of the northeast a re capab l e  of wi thstand i ng th i s  change 
i n  pH , or wi l l  not be s ubjected to i t  because of the l ocation of the con
vers i on pl ants . ( More speci fi c cOOlTJents on ac iu  ra i n  i mpacts a re cove re d  
un de r h ea d i n g  "E cologi ca l  Impac t s "  bel ow . )  

B - 1  

NYDEC-19 

NYDEC-20 

NYDE C-21  

Deposition model i ng has been redone us i ng new i nformation ( see Secs.  1 and 2) .  
The resu l ts of the mode l i ng are provided i n  Topical Response 3. 2 ,  and the 
percentage i ncrements are presented as contour f i el ds so that any area of the 
Northeast may be examined. 

See Response NYDEC-19. Site-spec i f i c  effects are outside the scope of this  
document and wi l l  be  covered i n  the EISs prepared for each conversion  candi
date powerp1ant. 

The i ntent o f  the sta tement was not to mi s l ead the reader i nto be l i e v i ng that 
the projected change in pH cou l d  not have a n  adverse eco l og i c a l  i mpact.  Howeve r ,  
i t  shou l d  be noted t h a t  t h e  6 %  i nc rease i n  s u l fur depo s i t i on men t i oned i s  
assoc i ated w i t h  the most pol l u t i ng em i s s i ons scena r i o  (MOd i f i ed Coal S I P- - see 
Sec . 5 . 1 o f  the D E I S ) .  In add i t i o n ,  the 0. 03 s h i ft in surface water pH a s soc i 
ated w i th the 6% s u l fur depos i t i on i ncrease was c a l c u l ated a s s um i ng the rec e i v
i ng water had no buffer i ng capac i ty whatsoever ( Sec . 5 . 2 . 4  of the DE I S ) .  I f  
such a rate o f  depos i t i o n  actua l l y occurred , the p H  o f  s u rface waters wou l d  be 
l i ke l y  to c hange even l es s  due to d i l ut i on and bUf f e r i ng.  

S i nce the i s s uance o f  the DE I S .  the USDOE has determi ned that 27 o f  the o r i g i na l  
42 candi date powerp l ants cons t i tute a more l i ke l y  conver s i o n  ( see Sec . 1 ) .  
Long-range transport mode l i ng ( see Top i c a l  Response 3 . 2 )  i nd i c ates that max i mum 
a c i d  depo s i t i o n  fol l ow i ng fuel convers i o n  wou l d  be on the order of 3-4% i n  the 
New York C i ty urban area and 1 - 2% in New E ng l and and the Ma r i t ime Pro v i nces . 
T h i s  sma l l  i nc rease i n  depos i t i o n  i s  u n l i ke l y  to cause an apprec i ab l e  change i n  
surface water p H .  A subsequent adverse i m p a c t  to aquat i c  ecosystems from th i s  
sma l l  add i t i on to depos i t i o n  i s  a l so un l i ke l y .  

.j:>o I 
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NYDEC-25 

NYDEC-26 

It i s  recogn i zed that very l i mi ted i n forma t i on i s  ava i l ab l e  on l ong range 
transport and tha t state-of-the-art model s were used. Conc 1 uS i ons dral�n 
from such mode l i ng mus t be genera l and quite tentative unt i l  mo re kno",1 edge 
is gai ned . The ASTRJ\P model or somethi ng compa rab l e  shou l d  be a p pl i ed to 
gai n i ns i ght i nto n i trogen trans port and a c i d  convers i on as we l l  as to gai n 
further knowledge on sul fu r depo , i ti on .  

The present ASTRAP mode l i ng for a c i d  ra i n  does not cover ni trates , yet the 
narra t i ve states thes� may be " . . .  a 1 most a ,  i mportant during the wi nter . . .  " 
as s u l fates . S i nce t h i s  i nd i c a tes there i s  a ri sk of adverse i mpa c t s , then 
for cO" e1 eteness of the draft NERE I S  there shou l d  be s ome di scu s s i on of what 
these i mpac t s  are ,  what the >lOrst case s i tuati on might be and i t s  probabi l i ty 
of occurence.  

Accord i ng to testimony by G . R .  Hendrey , a t  hea r i ngs he l d  with respect to 
conver5- i cn of Orange a n d  Roc k l a nd U t i l i t i es ' Lovett p l a n t , October 16 , 1981 , 
most of northea�iern North Ame r i c a  has been rece i v i ng prec i pi ta t i o n  of pH 4 . 6  
or 1 e s "  more than t e n  t i me s  the a c i d i ty of " no rl11a l " ra i n  fo,' the p a s t  2 0  t c  30 
years . T h i , aci d i ty was due a l mo s t  ent i rely to s"l furi c a c i cl .  1 hese i , ,�uts 
of sul f u r i c  a c i d  i n  very a c i d- sens i ti ve reg i ons s u c h  a s  t h e  Ad i ronda c k s  may 
have rerwved muc h  of the neutra l i z i n g  and n i trate-uti l i z i ng ab i l i ty o f  the 
soi l s  and ",aters . Thu s ,  these areas c ou l d now be more sen s i t i ve to atmos p h e r i c  
i nputs of n i t r i c  o x i des . 

Al though the draft NERE I S  i s  careful to poi nt out that s u l f u r  depos i ti on over 
eastern �c,.th An".er i c a  wou l d  i ncrease by about 1 percent for the s c e na r i O  I-l i t h  
t h e  greatest e"li s s i on i ncremen t ,  i t  d o e s  n o t  po i nt out equa l l y s i gn i f i Can t  
data from Tab l es � . 9  and 5 . 1 0 .  I t  i s e a s y  to show u s i n g  data i n  Ta bl e 5 . 9  
that 57 percent o f  the emi s s i on s  depos i ted i n  Canada o r i g i n a te from the u . S .  
and that the Canad i ans onl y contri bute 1 5  percent o f  the eastern t�orth Ame ri c a n  
sul fur budge t .  T h e  N E RE I S  shou l d  men t i o n  thi s fact s i nce i t  i s  o f  i n ter
na t i onal s i gn i f i cance that C a na d i a n  l a kes now undergoi ng a c i d  depOS i ti on 
problems rece i ve the i r  a c i d  i ncrements mai nl y  from the U . S .  

The draft NERE I S  only g i ves recogni tion t o  part of the probl ems when i t states 
on p. 4 - 5 ,  "Concern h� s ari sen in the U . S .  and Canada over the del eter i o u s  
effects of a c i d  Iwec i p i tati on on sens i ti ve ecol ogi c a l  systems a"d i ts pos s i b l e  
contri buti on t o  the corros i on of man-made structures . "  "Ac i d  depos i t i on "  i s  
a more approp r i ate t e m. than " a c i d  p re c i pi ta ti on"  because i t  covers the 
broade r prob1 e:n. Thi s statement shoul d g i ve recogn i ti on to the broad reg i ons 
that are affected by acid deposi ti on in Canada and U . S .  These regi ons are not 
i sol ated in terms of frequency of occurrence . The use of the term " po s s i b l e 
contri buti on" i s  i ncorrect s i nce the corro s i o n  of man-made structu res has 
def i n i te l y  be2n documented from ac i d depos i t i on and cost e s t i mates have been 
made . USDOE shou l d  make s i mi l a r e s t i mates for the 42 powerp1 a nts . ( Referenc e -
Consol i dated Edi so n ' s  DD S for Ravenswood ) 

NYDEC-27 ( 
NYDEC-28 ( -

-

In addition to expansion of the d i scussi ons of ecol ogi ca l  and agricul tural 
impacts (see Parts C and D of these comments ) , there shoul d be more di scuss i on 
of deterioration of cul tural features than the brief ment i on under sub-section 
5 . 5 . 4 .  

Al ong with pa rt i cular references t o  impacts i n  the Adi rondacks , note shoul d  be 
made of poss i ble acid rai n  i mpacts upon other sensiti�e areas of the state such 
as the Catski l l s ,  Hudson Val ley and eastern Long I sland . 
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Because of the l im i ted temporal and spatial resolution of the i nput meteoro
l ogi cal data, the minimum resol ution on the ASTRAP s imul ation i s  about 100 km .  
See al so Response HYDEC-3 and Topi cal Response 3. 2 .  

See Top i cal Response 3 . 2 and Responses HYDEC-3,  CLF-8 ,  and HOAA- l. It wou1 d be  
extremely di ffi cul t to  separate the effects of the ni trate component of  aci d  
deposition from the effects o f  total deposi ti on.  At present, i t  is �ot pos s i b l e  
t o  accurately model the l ong- range transport of ni trates .  Therefore , i t  i s  
unl i kely that an appropriate worst-case scenar i o  cou l d  be developed. 

As noted in the comment, extended exposure to aci d prec i p i tati on may eventual ly  
result i n  the expi ration of  soi l  buffering capacity. As  a resul t ,  thi s area 
may become more sens it ive to further aci di c  i nputs . A di scussi on of the effects 
of acid preci p i tation on agri cul tural soi l s  i s  contained in Topi cal Response 3. 3 .  
The a i r  qual i ty analys i s  performed as part o f  thi s assessment ( see Sec. 5 . 1 . 3 . 3  
o f  the DEIS)  i ndi cates that the proposed conversion o f  4 2  powerp1 ants to coal 
f i r i ng would result  in an i ncrease of N02 emi s s i ons in the Hortheast Region of 
less than approxi mately 4% annual ly. This  i ncrease wou l d  be far less now that 
only 27 of the original 42 candi date powerp1 ants are sti l l  bei ng consi dered for 
fuel conversion. Thus , i t  appears rather unl i kely that thi s  sma l l  change i n  
N02 emi ssi ons col d result  i n  a s i gn i f i cant i mpact to even potent i a l l y  aci d
sens i tive ecosystems. (See Response NYPP-2 for di scussi on of the pH of "normal" 
rai nfal l .  ) 

Several l ong-range transport model s  have produced depos i ti on budgets i ndi cat i ng 
that about hal f of the sul fur deposi ted in Canada origi nates from U . S . sources. 
The i ncrement from the most l i kely emi s s i on l evel s of the 27 pl ants i nvol ved 
( see Topi cal Response 3 . 2 )  appears to be about 3-4% i n  the Hew York C i ty urban 
area and 1-2% in Hew England and the Mari time Prov i nces. 

The statement was made as part of a di scussi on of rai nfal l ac id ity--thus , the 
use of the term " ac i d  prec i p i tati on . "  In other parts of the document, the term 
"acid  depositi on" i s  used to describe aci d i c  i nputs from both wet and dry 
depos i tion processes. The extent of the aci d deposi ti on problem i s  di scussed 
in the DEIS (for examp l e ,  see F i gs .  4 . 1 ,  4 . 2 ,  4 . 3 ,  4 . 9 ,  and 4 . 10 and Sec. 4 . 2 . 4  
o f  the DEIS) .  However ,  i t  should  b e  noted that the scope o f  thi s E I S  i s  l imi ted 
to consi deration of the cumu l ative ,  i nteractive ,  and regional impacts of the 
convers ion of up to 42 powerp1ants to coal f i r i ng ,  i n  the areas i mpacted by 
thi s action. A detai led analysi s  of national aci d deposi t i on fal l s  outsi de the 
scope of thi s document. (See al so Topi cal Response 3 . 4  concerning the effects 
of ac i d  deposi ti on on cul tural resources. ) 

-I'> 
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The ecological impacts of aci d  deposition  are di scussed i n  Section 5 . 4  of the 
DEiS.  See Section 3 of this HIS  for topi cal responses rel ati ng to the effects 
of aci d  deposition on agri cul ture (Top i cal Response 3. 3)  and cul tural resources 
( 3 . 4 ) ; and the responses to comments from the Hew York Department of Envi ronmental 
Conservat i on.  

The fol l owi ng sentence shoul d  be i nserted after the fi rst sentence of L i ne 10 
on page 5-57: 

"Thi s problem is of parti cular concern in areas of l ow soi l  and watershed 
buffering capaci ty such as the Adi rondacks , Catski l l s ,  Hudson Val ley ,  and 
eastern Long Island. " 
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ECOLOGI CAL I MPACTS 

A n lJ11ber of the reviewers of NEREIS  have expressed dis sati s facti on wi th 
the l i mited amount of coverage gi ven to ecol og i ca l  impacts both i n  the 
" combus ti on "  and "depos iti on" regi onal analyses . I n  parti cul ar ,  de letion of 
a thorough di scussi on of i mpacts re l ated to aci d preCi pi tation s eems to 
di s regard the ve ry majo r  concern there i s  for this  subject by the general 
pub l i c ,  as wel l  as resource managers . Spec i fi c  comments on ecol ogi cal impacts 
fol l ow :  

'''EC-'' [ - . 

"orC-lO [ --
On p. 4-54, Secti on 4 . 4 . 3 . 3  on ra re ,  threatened and �ndange red species does 
not menti on that certain  states have thei r own endangered spec ies acts . I t  
i s  rel e vant that the states ' acts o n  these animal s shou l d  be i n cl uded as 
we l l  as the federal act. New York S tate i n  parti cul ar has addi ti ona l species , 
other than those that occur on the Endange red Species Act of 1973 l i st .  

On  p .  5-52 ,  i t  i s  state d ,  "On a regi onal bas i s ,  cumul ati ve i mpacts , if  any ,  
woul d be restri cted t o  s urface waters with two o r  more powerp1 ants prox i mal ly 
l ocated. " This statement is not necessari ly true nor does it g i ve recogn it ion 
to the fact that many i ndi vi dua l  habi tats may be affected and that the sum
mation of these l ost habi tats may l ead to the demise of a gi ven speci es . 

NYDEC-31 

NYorC-3Z [ --
NYDEC-33 

On p. 5-53 , it is stated,  "Because many of the powe rp1 ants woul d be i n creasing 
thei r capac i ty factors , thermal dis charges coul d be expected to i nc rease 
proporti onately .  The vari ous regul atory agencies res pons i ble  for assess i ng 
impacts from thermal d i scharges may need to assess these increases . "  As 
part of a fi nal  NERE I S ,  it wou l d  be appropri ate to i nc l ude an assessment 
of thermal di scharges on fi sheries usin9 F i gure 1 . 1  on p .  1 -3 .  I t  can 
be seen that most of the powerp1ants border bays or estuaries of the 
Atl anti c Ocean , and have the potenti al  for affecti ng mi d-At lanti c fi sheries 
s uch as the stri ped bas s .  Th i s  is parti cul arly important because most of 
these faci l i ties have been g randfathered in under the Federal Water Pol l uti oc 
Control Act , and a re  o l de r  fac i l i ties whi ch do not have mit i gati ve tech 
no logies to protect fi shes from the intakes and di scharges . 

On p .  5-5 3 ,  i t  i s  stated ,  ' Even though plant capaci ty factors l.ou 1 d  be 
i ncreas i ng at many of the pl ants , i mpingement and entrainnent probably 
wou l d  n ot i ncrease p roporti onate ly ,  the reason bei ng most pcwe rp1 ants are 
designed to withdraw wate r based On 100 percent operati on . "  �. reference 
shou l d  be gi ven to s upport this statement ,  s i nce many p lants do have the 
abi l i ty to turn Ci rculati ng water pumps on or off. 

On p. 5-54 , it is stated ,  "To date , there is no e vi dence i ndi cati ng that 
endangered or th reatened species respond di ffe rently from other bi ota when 
exposed to aci d prec i pi tation , primary pol l utants , or parti cul ate depos i ti on . "  
Though this  state�ent may be correct , i t  a l so  may be i nsti l l i ng fa lse 
confidence i n  the reader .  Rare , threatened and endangered species are just  
tha t ,  because they do not  wi ths  tand the i mpa cts of man we 1 1  . I t  i s  not 
reasonab le to expect that these species wi l l  be able to cope as wel l  
as non-endangered species when subjected to further ecol ogi cal i nsul t .  
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Section 4 .4 . 3. 3 of the DE IS  is expanded to i ncl ude di scuss ion of state endangered 
species l egi s l ation as fol l ows . 

" I n  addition to federal law ,  endangered and threatened species are a l so afforded 
pro�ection through the endangered spec i es protection acts of many Northeast 
RegIon  states. In general , these various l aws prevent the col lection ,  possession ,  
transfer, or other di sturbances of endangered bi ota with i n  each state. The 
state l aws a l so estab l i sh procedures to desi gnate speci es as endangered or 
threatened. Thi s  has led to the devel opment of state endangered and threatened 
species l i sts that i ncl ude bi ota not protected through federal l aw. Due to the 
l arge numbers of speci es desi gnated as threatened or endangered in each state 
of the Northeast Region,  a detai led d iscuss ion  of each l i st is beyond the scope 
of this document. Envi ronmental impacts to state-desi gnated threatened and 
endangered species wi l l  be di scussed in the s i te-spec i f i c  E I S  prepared for each 
conversion candi date powerp1 ant. 

The statement referred to was made in a discussion of impacts to aquatic bi ota 
and habi tats from coal handl i ng ,  processing ,  and storage activ iti es at conver
s ion candidate powerp1 ants ( Section 5 .4 . 3 . 2  of the DE IS ) .  The effects that can 
be expected from such acti vities result  ma i n ly from (1) runoff from coa l storage 
pi les ,  (2) coal p i l e  1eachates ,  and ( 3 )  fugit ive dust emi ssions .  Properly 
des i gned and managed coal hand l i ng ,  process i ng ,  and storage fac i l ities i nc l ude 
control systems requi red to mi nimi ze these effects. Control systems i ncl ude 
di kes constructed around coal storage p i les to col lect runoff for treatment 
before di scharge, impermeab 1 e l i ners pl aced beneath storage areas to prevent 
leachate movement i nto groundwaters , and dust suppression systems i nsta l l ed on 
coal handl ing systems to reduce fugi tive d\ist generation.  As a resul t ,  the 
impacts to aquatic bi ota and habi tats from coal handl i ng,  processing,  and 
storage fac i l i ties are expected to be qui te sma l l  and very l oca l i zed. For 
cumul at ive impacts to occur, p lants wou l d  have to be l ocated very c l ose together 
« 0 . 5 mi l .  No convers ion candidates are so proxima l ly l ocated ( see Table 5 . 17 
of the DE IS ) .  It i s  a l so h ighly unl i kely  that the sma l l  impacts to aquati c  
bi ota o f  coal handl i ng ,  proces s i ng ,  and storage acti vities at a l l  the conversion 
candi date powerp1 ants are sufficiently addit ive to result  i n  the dem i se of a 
gi ven species .  

Section 5 . 2 . 3 . 3 of the DEIS conta i ns an eval uation of the potential  for cumul a
t ive impacts due to thermal d ischarges from candidate powerp1ants converted to 
coal . Two sets of p1 ants--Arthur Ki l l  and Sewaren ,  and Hudson and Kearny--were 
examined more careful ly and it was concl uded, based upon this  analys i s ,  that 
the therma l di scharges of candi date powerp1ants wou l d  not i nteract. In addi tion , 
the Sewaren and Hudson pl ants are no l onger convers ion candi dates. Thus ,  no 
cumul ative impacts to fish  of the Hi d-Atl antic states are expected. The impacts 
of waste heat di scharges from individual powerp1 ants on estuari ne/near-shore 
f i sh  population and the regul atory status of each powerpl ant wi l l  be di scussed 
in the s i te-spec i fi c  EIS prepared for each convers ion candi date. 

Whi le  it is true that c i rcul ating water pumps can be turned on or off as noted 
in the comment , coo l i ng water is typica l l y  wi thdrawn at or c l ose to the maximum 
condensor f1 ow rate to prevent bi ofou1 i ng and corros i on. The statement ment i oned 
in the comment is based upon the des i gn and operational characteristics typical  
of modern coa l -fi red powerp1ants. 

The statement was made as part of a di scussion of air  po l l utant impacts to 
bi ota ( Sec. 5 . 4 . 3 . 3  of the DEI S ) .  The i ntent of this statement i s  not to i nfer 
that endangered or threatened spec ies cannot be adversely impacted by coal 
combustion emi ssions. Rather, i ts purpose i s  to i ndi cate that the � i n  
which these species respond t o  pol l utant exposure ( e . g . , reduced photosynthes i s ,  
i ncreased suscept i bi l ity to di sease o r  paras i tes ,  behavioria1  mOdifications) i s  
not l i kely to di ffer from that o f  other spec ie� . The po1 1 ut�nt concentratIon. 
at which these speci es are adversely affected IS a separate I ssue. In determI n
i ng the impacts of the proposed conver� ion of up to 42 po�erp1ants to coal 
f ir ing ,  endangered and threatened specIes were a lways consl dered to be very 
sens it ive to anthropogenic i nfl uences . 
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On p. 5-57 , i t  i s  stated,  "The i n fl uence of .,et an d dry deposi ti on of ox i oes 
of sul fur and n i t rogen on aquat ic  ecosystems is the e utroph i cati on that can 
resul t from the i nput of these materi a l s  as nutri ents i n  both freshwater and 
marine systems . "  A referen ce shoul d be g i ven for thi s  statement s i nce 
references do not exi st  to show that any water has s uffered from e utro
phi cat i on from sul fur or that any water i s  defi cient i n  sul fur to the 
extent that it l i mi ts eutrophi cati on .  

On  p .  5-67 ,  it  i s  stated , " Exampl es  of  studi es of the effects of ai r 
pol l utants and aci d rai n  on the envi ronmen t may be found i n  pub l i cati ons 
by Mende l sohn ( 1980) , Wade l l  ( 1974 ) , Ri dker ( 1965 ) , Ri dker and Henn i ng 
{ 19671 , and Li u ( 1978) . "  The NERE l S  recogn i zes that ai r pol l utants a re 
the major problem from coal conve rs i on faci l i ties , yet i t  fai l s  to gi ve 
brief  reviews of studi es  of the e ffects of these pol l utants . I t  i s  not 
appropri ate to send the reader to re ferences and n ot have any of the effects 
of ai r pol l utants conta i ned wi th i n  the NERE I S .  Acid rai n  is such a s i gni 
fi cant envi ronmental i mpact that a di s cuss i on of the current si tuati on 
shoul d be mandatory part of the fi nal  NERE l S .  

Nowhere i n  the d raft NERE I S  i s  a statement made that currently there i s  an 
overdose of aci d ic  emi ss ions  bei ng deposi ted i n  certai n eco l og i cal areas . 
The D iv is ion of Fish  a�d Wi l dl i fe i n  DEC maintains  that the proposed 
emi ss ions of conve rted powe r pl ants wi l l  have Si gni fi cant i mpacts . N . Y .  
State i s  al ready observi ns fi sheries  probl ems as a res ul t o f  depos i ti on 
of aci d compounds whose ori g i ns were from uti l i ti es as wel l as other 
i ndustries . In order to re verse i ts trends in fai l i ng fi sheri es ,  NYSDEC 
has made determination that emi s s i ons of  su l fur d iJx i de must be decreased. 
It may not even be poss i b l e  to mai ntai n the status quo in fi sheri es w i th 
the current emi s s i on leve l s . The fi nal  NERElS shou l d  g i ve recogni t i on 
to the fact that the proposed conve rs i on s  i f  carri ed out wi 1 1  exace rbate 
the aci d rai n  s i tuat i on . Certa in ly no one has e ve r  proposed tnat addi ti ons 
of a pol l utant wou ld  tend to m it i gate the ecol ogi cal i mpacts of that 
pol l utant . 

I n  the continuati on of Tab l e  C . 5  on p .  C-8 ,  the Ame ri can peregrine fal con 
is mentioned under the New York headi ng and i t ' s commonly as soci ated p l ant 
cOllllluni ty col ulll1 menti ons that th i s  bi rd is  preval ent at coas ts , mountai n s ,  
woods . S ince thi s col umn i s  essenti a l ly the bi rdS' habi tat , men ti on shoul d 
be made that h i gh bui l di ngs i n  c it ies  are often uti l i zed by th i s  en dangered 
speci es . In fact. NYSDEC has a hacki ng program whi ch uti l i zes the sky
scrapers of New York Ci ty as roosts . 
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The statement i n  question was i n  error. It is repl aced wi th the fol l ow ing two 
paragraphs : 

" Impacts associ ated w i th pH changes i n  aquat ic  systems are d i scussed i n  Sec
t ion 5 . 4 . 3 .  The major consequence of wet and dry deposi t i on of oxi des of 
sul fur and n i trogen on poorly buffered aquatic ecosystems i s  to cause greater 
aci d i f i cation and l oss  of f i sh popul ati ons . A l ess conspi c uous effect i s  to 
cause changes i n  communities of al gae , aquati c  macrophytes , zoopl ankton , 
zoobenthos , and microdecomposers.  

The predomi nant form of sul fur in l akes is the oxid i zed state (su lfate) and 
nearly al l assimi l ation of sul fur is as sul fate. However , duri ng decompo
s i tion  of organi c  sediments , sul fur i s  released as hydrogen sul f i de (Wetzel 
1975) .  Metal su lf ides are very i nso luble  at neutral or al kal i ne pH val ues , 
which i s  the case i n  a major i ty of naturaJ waters. For an ac id i c  anaerobi c  
hypol imn i on ,  the hydrogen sul f i de (H2 S ,  H S  ) concentration may i ncrease apprec i 
ab  ly as  a resu l t  of bacteri a 1 decompos i t  i on .  These reduct ion reacti ons , medi ated 
by vari ous bacteri al groups , p lay a s i gn if i cant rol e i n  the modifi cati on of 
condi t i ons for numerous other nut ri ents , espec i a l ly  f or the mobi l  i zat i on of 
phosphate (Ohle 1954) . "  

REFERENCES 
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The sentence in question shou l d  read "economic effects of air pol l utants" to 
i ndi cate that the 1 i terature c i ted deal s wi th the economi c effects of a i r  
pol l ution .  The economi c  impacts o f  aci d  deposi t i on are di scussed l ater i n  Sec-
t i on 5 . 5 . 4 .  By clarifyi ng the type of effects di scussed , i t  can be seen that 
the sentence and ci tati ons are appropri ate wi th in  the context of the economi c 
analysi s  i n  Secti on 5 . 5 . 4  of the DEIS .  It shoul d  be noted that i ncorporation 
of i nformati on by reference is acceptable under Counci l  on Envi ronmental Qual i ty 
regu lat ions for Env i ronmental Impact Statement preparation ( 43 CFR Part 1502. 21-
I ncorporation by Reference) when the effect i s  to cut down the bul k of a document 
wi thout i mpedi ng agency or pub l i c  review of the proposed action.  Si nce the 
documents c i ted i n  thi s statement are avai l ab l e  through the open scient i f i c  
l i terature, rev iew o f  the proposed action i s  not i mpeded by the use of references 
i n  th i s  section.  

Recognition of the adverse aci d  deposi tion impacts in the northeastern Uni ted 
States i s  g i ven throughout the DEIS  ( see , for examp l e ,  Secs .  5 . 1 . 4 ,  5 . 2 . 4 ,  and 
5 . 4 . 4 ) .  The conc l us i on drawn from the EIS analys i s  was that only a s l i ght 
i ncrease i n  atmospheri c  emi ss i ons of S02 and N02 woul d  occur fol l owi ng fuel 
convers i on of the ori g i nal 42 candi date powerpl ants . Si nce the i s s uance of the 
DE I S ,  the USDOE has determi ned that 27 of these powerpl ants consti tute a more 
l i kely conversion scenario ( see Sec. 1 ) ,  further reducing predicted emi s s i ons.  
As s i gn i f i cant changes in the atmospheric  l oadi ng of S02 and N02 wi l l  not occur 
as a resu l t  of the proposed action,  it would appear that ac id  depos it ion would  
not i ncrease greatly .  Thi s is  confi rmed by  ASTRAP model i ng results  (DEIS  
Sec. 5 . 1 . 4 . 2) .  Therefore , the  i ncremental i ncrease i n  aci d  deposi ti on assoc i 
ated w ith  fuel conversion are  unl i kely to  cause s i gn ifi cant adverse i mpacts to 
bi ota ( see a l so Topi cal  Response 3 . 3) .  

An addi t ion to  Tabl e  C .5  has  been made , and  is  i ncl uded in  Section 5 ,  Errata 
and Addenda. 
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As note d  in the cooments On " Ac i d  Depos i t i on , "  even though ve ry low overa l l  
pH changes--- { - )O .0086 i n  the Adi rondacks --are attri butab le to the convers i on 
pl ants , s uch i ncrements i n  aci di ty can be much h i ghe r i n  s ome s pe c i f i c  
l ocati ons or impact upon espec i al ly sens i ti ve waters . An  ove rvi ew o f  i mpacts 
upon aquati c b i o ta s uch as fol l ows s ho u l d be made a part of the fi n a l  N E RE I S ;  

L on g - t e rm  changes o f  l es s  than 0 . 5  p H  uni ts i n  the range o f  6 . 0  to 8 . 0  
a re l i kely t o  al ter  the bi ota compos i t i on o f  freshwaters t o  s ome degree , 
but the s i gn i fi cance of the changes i s  s l i gh t .  Howeve r ,  a ciecrease of 0 . 5  
t o  1 . 0  pH un i t i n  thi s range may c a use de tectab l e  a l tera t i o n s  i n  communi ty 
compos i ti on .  P roduc t i vi ty o f  compe t i ng o rgan i sms wi l l  vary ,  and s ome 
species  coul d be e l i m i nate d .  Dec rea s i n g  pH from 6 . 0  to 5 . 5  may c a u s e  a 
re ducti on i n  s pe c i e s  n umbers and s i gn i fi c a n t  a l te ra t i on s  i n  the a b i l i ty o f  
rema i n i n g  s pe c i e s  to wi thstand s t re s s , wi th rep roducti on o f  some s a l amande r 
s pe c i es re duced a n d  many spec i es e l i mi na te d .  Be l ow a p H  o f  5 . 0 ,  decompos i 
tion of organi c  de tri tus i s  s e ve re l y  impa i re d ,  debri s accumul ates rapi dly , 
and most fi sh  speci es woul d be e l i mi n ated.  At pH 4 . 5  a n d  be l ow ,  al l o f  
the above changes a re  greatly exace rba te d ,  a n d  the l owe r 1 i mi t  fo r many 
a lgal spec i e s  woul d h a ve been reached . 

I n  the fi rs t  paragraph under "Comb u s t i on"  on p .  5 - 5 ,  reasons are se t fort" 
why �02 emi s s i ons are not i n ves t i gated f u rthe r .  Addi t i ons o f  N02 an d  the i r  
transformati on t o  ni tri c aci d i n  a n  e cosystem subjecte d  t o  ac i d  p rec i p i ta t i on 
i s  not expected to cause l on g - te rm aci di fi ca t i on i f  s u ffi c i en t  re ducti on 
o f  the n i t ri c  ac i d takes p l ace in the sei l s  and waterway s .  fiowe ve r ,  duri n g  
s p r i n g  thaws i n  a reas that h a ve bee� i mpacted b y  a c i  d rai n  f o r  a n umbe r o f  
years , n i tri c aci d whi ch h a s  concen trated i n  the s n o w  pa ck o ve r  the wi nter 
may cause ecol ogi cal damage , e s pe c i a l l y to fi s h  popul a t i ons . 

S02 at ambi ent leve l s  damage both nati ve and pl an ted vegeta t i on . S t u d i e s  
i n  the v i c i n i ty o f  the Arthur Ki l l  p l ant i n  1965 and 1966 s h owed that the 
exi s t i ng 502 leve l s  ( i n  c omb i nat i on wi th ozone) i nj u re d  i n d i genous vegetat i o n .  
I t  h a s  been k nown for years th at t h e  eastem whi te p i ne , a n  i mportant ti mbe r 
species i n  the northea s t ,  i s  bei n g  damaged by amb i e n t  a i r  c on d i t i on s . S t u d i e s  
h a ve shown that chron i c  exposure to S 0 2  at 1 35 ug/m3 fo r l es s  than 30 days 
causes a de c l i ne in photosyn thes i s  in s i l ve r  fi r ,  No rway s p ruc e ,  and S cotch 
p i ne . A review o f  the l i terature rega r d i n g  o x i dant a i r  pol l ut i on i mpacts 
in wes tern fore s t s  by Skel ly a n d  J oh n s ton ( 1979 ) i ndi cate that many i n d i genous 
s p e c i e s  have a l ready been detrimental ly a ffected by p re v i o u s  h i gh oxi dant 
epi sode s .  Compa rab le  findings On S02 e x p os u re l eve l s  wi th respe c t  t o  a g r i 
cul tural crops may be found in the comments unde r "Agri cul tural  Impacts . " 

The draft N E RE I S  as se rti on ( p .  5 - 5 3 )  "The l i tera t u re conta i n s  no ma j o r  e ffects 
t o  wi l d l i fe res u lti n g  from ambi en t  expos u re s  to s ul fur oxi des , n i t rogen 
oxi des , or p h otochem i c a l  oxi dants . . .  " is m i s l e adi n g .  Though no l ong- te rm  
s tudi e s  h a ve been conducted i n  the Un i te d  S t ates t o  te s t  the e ffects o f  
h i gh e r  amb i e n t  expos u re s  t o  these-pol l utants , s t U d i e s  i n  Czecho s l ovak i a , 
i n di c a te a po s s i b l e  a d ve rs e  syne rg i s t i c  e ffect between a mb i e n t  S02 a n d  fly 
a s h  i n v o l v i n g  changes in u ri ne pH , b l ood c a l c i um/ p h os phorus rati o ,  and a 
general cal ci um de f i c i ency i n  E u rooean h a re s  ( re v i ewed in Newman , 1980 ) . 
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Si nce the i s s uance of the DEI S ,  the USDOE has determined that 27 of the orig inal  
42 candi date powerp 1 ants  const i tute a more 1 i ke  ly convers i on scena ri 0 ( see 
Sec. 1 ) .  A new analys i s . of the l ong-range transport of sul fur emitted by the 
rema i n i ng powerl ants under the most-pol l uting emi ss i ons scenario ( see Topical 
Re5ponse 3 . 2) suggests that most of the Northeast wi l l  receive an i ncrease in 
sul fur deposit ion of 2% or l e s s .  It  i s  not l i kely that thi s sma l l  i ncrease in 
sul fur deposi tion wi l l  resu lt  i n  an appreciabl e change i n  s urface water ac id ity ,  
even i n  sens i t i ve areas. A n  overview o f  the impacts o f  ac id  precipitation on 
aquatic b iota is i ncl uded in Section  5 . 4  of the OEI S .  See a l so Response NYOEC-34. 

In the paragraph i n  question, the factors that constra i n  the compari son of 
ni trogen dioxide concentrations between various a ir  qual i ty mode l i ng scenarios 
are i denti f i ed ( see OElS Sec .  5 . 1 . 3 . 3) .  The increase in ni trogen diox i de 
emi ss ions caused by the proposed coal convers ion were predicted us ing the RAM 
model . The resu l ts of the model i ng study show that only a s l i ght i ncrease i n  
ni trogen dioxide emi ss ions can be expected fol l owing convers ion o f  al l 42 
candidate powerpl ants (OEIS Tables  5 . 5 through 5 . 8 ) .  Whi l e  the fl ush of acids 
contained in s now pac k i nto surface waters during spri ng mel ts may adversely 
affect fish populations (perhaps by affecting reproduction ) ,  it does not appear 
that n i trogen di oxi de emi s s i ons  reSUl ting from the proposed action wi l l  appreci
ably i ncrease the amounts of acid contained in snow pac k in the northeast. As 
the USOOE has now determined that 27 of the candidate powerpl ants consti tute a 
more l i kely conversion scenario ( see Sec. I) , the i ncrease i n  emi ss ions of 
ni trogen diox i de wi l l  be even sma l l er (see Sec . 2 and Topical  Response 3 . 1) .  
Thi s ,  i n  turn , further reduces the potent i a 1 for adverse impacts to aquat i c 
biota. 

Annual average 502 concentrations predicted to Occur fol l owi ng fuel convers ion 
of the origi nal 42 candi date powerpl ants are i n  the range of 37 to 87 �g/m3 for 
the most-pol l uting emi s s i ons scenari o ( see Tables  5 . 5 through 5 . 8  of the OE IS) .  
Si nce the i ssuance of the  OEI S ,  the  USOOE has  determi ned that 27 of the orig inal  
42 candi date powerpl ants consti tute a more l i kely convers ion scenario ( see 
Sec. 1 ) .  Predicted annual average 5 0 2  concentrations fOl l owi n� conversion o f  
the remai ning powerpl ants woul d be i n  the range o f  13-75 �g/m ( see Topical  
Response 3 . 1 ) .  It  shoul d  be noted that the hi gher concentrations are predicted 
to occur near i nd i v i dual powerpl ants . These hi gher pol l ution l evel s  wi l l  a l so 
be di scussed i n  the s i te-spec i fi c  EIS prepared for each convers ion candi date 
powerpl ant. These predi cted 502 concentrati ons represent only s l i ght i ncreases 
over presently exi st i ng conditi ons . The 502 concentrati ons i nvol ved are not 
expected to cause chronic  damage to exposed vegetation ( see Response NYOEC-49) .  
The infl uence of pol l utant mixtures i s  d i scussed in  Response NYOEC-45. The 
proposed action i s  not expected to appreciably i ncrease oxidant pol l ution 
level s .  

The i ntent o f  thi s statement was not t o  mi s l ead the reader ,  but rather to 
i ndi cate the l ack  of research i n  thi s  area. The potential  for adverse l ong
term effects to w i ld l i fe through changes in pl ant communities or primary or 
hi gher trophic- l evel consumers i s  di scussed i n  OEIS Section 5 .4 . 3. 3 (p .  5-53 ) .  
The Czech research d i scussed by Newman (1980) i s  di ffi cu lt  t o  assess wi th only 
the data given in the revi ew. I n  thi s review and previ ous reports ( e . g. , 
Newman 1979) , l i ttle  i n formation describi ng the condit ions  of European hare 
(�8g)s euroeaeus)  exposure to  502  and  fly ash i s  presented. Newman (1979 ,  
1 descrlbes the l ocation of thi s exposure as an area of " heavy i ndustry 
with widespread a ir  pol l ution by sul fur d i ox i de ,  ni trogen oxi des , fly ash ,  and 
cement dust. " European hares were col l ected from areas of "high sul fur dioxide 
emi ss i ons ( up to 0 . 35 mg/m3) and fly ash emi ss i ons ( up to 301 tlkm2/yr)" (Newman 
1980 ) .  The effects seen i n  these animal s appear to be the resu lt  of extended 
exposure to rather h igh l evel s  of sul fur diox i de and particul ates. The measured 
background concentrati ons of s u l fur diox i de and particul ates in the Northeast 
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Sul fur di oxi de exposure has been shown to reduce fol i a r  concen trati ons o f  
s uch e l ements a s  seleni um ( Shaw ,  198 1 ) . New York b i ota a l ready suffe r 
from a general se leni um de fi ciency ,  and farmers i n  the northeast a re advi sed 
to feed seleni um suppl ements to thei r l i vestock to prevent whi te-muscle 
di sease.  Shaw conc l udes that excessi ve atmospheri c S02 and ac i d  ra i n  S04 
may i ncrease the i nc idence of selen i um defi ciency di seas e .  The final  
NERE I S  shoul d ca reful ly eval uate the b i o l ogi cal and  economi c i mp l i cati ons 
of i n di rect ai r pol l uti on effects of  seleni um, as  wel l  as  the d i rect e ffects . 
Whi l e  selen i um de fi ciencies are of conce rn ,  the re i s  a l so a potenti al for 
sel eni um tox i c i ty near power p l ants , due to i ts hi gh l e vel in fly ash and 
the i ncreased leve l s  of  seleni um and other trace e l ements in p l an ts growi ng 
on soi l s  treated w i th fly ash and in organi sms l i vi ng in fl y aSh-contami nated 
aquati c systems ( Fu rr, et a1 . ,  1979 ) .  T h i s  toxi c i ty can occur i n  organi sms 
l i vi ng in these a reas , and for h i gher l evel organi sms wh i ch feed on these 
p lants , i nsects , amph i b i ans , fi sh , and mamma l s . Sel eni um ,  as wi th many 
el ements , is both essenti al an d toxi c :  the range between these level s i s  
na rrow . Thi s q ue s ti on i s  further comp l i cated by the fact that the presence 
of seleni um produces a protecti ve e ffect against  the tox i c  a ction of 
me rcury and c admi um,  a lso  emi tted by coal bu rn i ng ( Furr,  et a1 . ,  1979 ) . 

NYOEC-42 

region are far l ess  than the l evel s noted by Newman. The proposed action wi l l  
al ter these concentrati ons only s l i ghtly (see OEIS Tables 5 . 5  through 5 . 8 ) .  
Therefore , i t  seems unl i kely that simi l ar physiologi cal effects would b e  seen 
in wi l d l i fe of the Northeast as a resul t of the changes in emi s s i ons caused by 
the proposed act ion. 
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The i nfl uence of additions of sul fur and sol ubl e sul fates to soi l in i nhibi t i ng 
sel eni um uptake i n  certa i n  crops ( e . g . , wheat, tobacco, soybean, buckwheat) has 
been known for some t ime (Hurd- Karrer 1934; Ganje 1966 ) .  The work of Shaw 
(1981) i s  the fi rst report of thi s  effect bei ng caused by atmospherical ly 
depos i ted sulfur compounds. However , as thi s  effect has only been seen i n  a 
l im ited number of crop speci es and one shrub (servi ceberry ) ,  i t  wou l d  be pre
mature to suggest that the smal l i ncrease i n  su1 fure emi s s i ons associ ated with 
the most pol l uti ng emi s s i ons scenar i o  consi dered for the proposed acti on wou l d  
result i n  a general decrease i n  plant-tissue sel eni um concentrati ons of l i ve
stock forage. The soi l s  of the northeast region are consi dered to be def i c i ent 
i n  seleni um. Kubota and Al l away (1972) report that over 80% of the forage and 
gra i n  grown i n  the region contains l ess  than 0 . 05 �g Se/g of pl ant ti ssue. 
T issue concentrati ons bel ow the 0 . 05 �g/g l evel are not abl e to meet the nutritional 
requi rements of anima l s .  T h i s  resul ts i n  farmers supply i ng seleni um t o  l i vestock, t 
i n  quant i ti es suffi c ient to ful fi l l  nutri ti onal requi rements. When thi s  fact � 
i s  consi dered al ong with the smal l i ncrease i n  sul fur emi s s i ons predi cted to a> 
occur fol l owi ng fuel conversion,  i t  woul d  seem unl i kely that selen i um def i c i ency 
woul d  be i nduced i n  l ivestock of the region. 

Sel eni um can enter the envi ronment as a res u l t  of the coal combusti on primari ly 
through two pathways : stack emi s s i ons of fly ash conta i n i ng sel en i um, and by 
fug i t i ve dust i ng ,  runoff, or seepage of selen i um from fly ash di sposal s i tes .  
The long-term accumulat i on of trace el ements i n  soi l s  as a resu l t  of atmospheri c 
depositic'  have been model ed or measured in the f i e l d  i n  a number of i nvesti ga
tions. The results of these studies are di scussed i n  Respose MDAQC-14. The 
general conc l u s i on of these studies i s  that fol l ow i ng f ly ash depo s i t i on over 
long periods (20-40 years) ,  sel eni um enri chment of exposed soi l s  wi l l  be only 
s l i ght . No reports of tox i c i ty to pl ants or anima l s  have been made. I n  the 
northeast, where soi l s  are defi c ient i n  sel eni um such enri chment may wel l  be 
benef i c i al . Furr et al . ( 1979) d i d  f i nd el evated sel eni um l evel s in a farm 
pond l ocated adjacent to an acti ve fly ash l andfi l l  s i te.  The authors i ndi cate 
that thi s pond received fug i ti ve dust emi s s ions from nearby fly ash dump i ng 
operati ons . It would appear that thi s pond recei ves a rather heavy i nput of 
fly ash. However,  no mention of se1e; , i um toxi c i ty in the pl ants or aquati c 
bi ota i s  made in thi s report. I ndeed, the "marked i ncrease" in ti ssue sel eni um 
of aquatic organi sms over a control pond may be due i n  part to the l ow ambi ent 
concentrati ons of selen i um in soi l s  and water of the northeast.  Th,e organi sms 
of the control pond are l i kely to be s l i ghtly defi c i ent in sel eni um. 

Furr and h i s  col l eagues has conducted a number of stud i es (some l ong-term) i n  
whi ch a vari ety o f  organisms were fed fly-ash grown se1eni ferous vegetati on or 
fly ash d i rectly. Extremely h i gh pl ant-ti ssue selen i um concentrati ons have 
been reported for white sweet c l over growing on acidi c fly ash in New York 
(Gutenmann et al . 1976) .  When aci d i c  fly ash-grown c l over conta i n i ng 66 �g Se/g 
dry wt. was fed as 23. 5% of the d i et (dry wt. ) of adult  goats , newborn k i ds ,  



and l ambs for 173 days ( Furr et a l .  1978a) , high selen ium concentrati ons were 
found i n  11 body ti ssues , bl ood , goat ' s  mi l k , and excreta when compared to 
control anima l s .  No i nc idence of sel en ium i ntox ication was observed , despite 
the fact that the d iet fed the experimental animal s contained 16 �g Se/g dr wt, 
wel l  w ith in  the 5-20 �g Se/g dry wt concentrati on range known to cause animal  
pOi son ing (Gough et al . 1979) .  No gross or hi stolog i c  les i ons were present i n  
any of the experimental anima l s .  I n  other feed i ng studies , gui nea pigs  ( Furr 
et a 1 .  1975) ,  Japanese qua i l  (Stoewsand et a1 . 1978) , and sheep (Furr et a 1 .  
197Bb) were fed diets which i ncl uded ash-grown yel l ow sweet c lover , ash-grown 
wi nter wheat, and f ly  ash,  respecti vely.  In a l l  cases , e l evated sel enium 
level s i n  bl ood and ti ssues were noted , but no s i gn i ficant toxicologi cal or 
hi stological effects were found. Woodchucks i nhab it ing fly ash l andfi l l s  
exhib i ted e levated se len ium levels i n  l iver and l ung t i ssue when compared to 
sel eni um level s  in woodchucks col lected from other locat i ons (control anima l s ) , 
but aga i n  no v i si b l e  les ions were found i n  these animal s ( F lem i ng et a l .  1979 ) .  

A t  appropriately des igned and operated fly-ash di sposal s i tes ,  the rate of 
release of selen i um to the envi ronment wi l l  be qui te s l ow ( Soho lt  et a l .  1980 ) .  
S i nce the feedi ng studies di scussed above fai l ed t o  i nduce sel en ium toxi city i n  
anima l s  exposed to s i zeable amounts o f  selen i um for extended periods , i t  i s  
unl i kely  that the proposed action woul d  i nduce selen ium tox i c i ty i n  p l ants or 
anima l s  of the Northeast. 
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",OCC-43 [ _ _ p .  5-56 of the draft NERE l S  i n fers that e ffects on te rrestri a l  organi sms 
woul d be i nd i rect through changes in soi l pH or vegetati on . T hough thi s  
i s  true , recent studies i n di cate a potenti al  for reducing reproducti ve 
capabi l i ties  of the predators i n  a food chai n th rough i nc re ased al uminum, 
mercury ,  or other  toxi c metal s mobi l i zed by aci d  rai n ( Nyholm,  1981 ) and 
for di rect reproducti ve reductions in amphib i ans through aci di fi cati on of 
breeding pool s ( Pough , 1976 and EPA, 1980 ) . 

NYDEC-43 

Shaw, G . G .  
berry. 

1981. The Effects of S02 on  Sel enium Concentration i n  Service
Proc. NE F i sh & Wi l dl i fe Conf. 8 p .  

Sohol t ,  L . F . , e t  al . 1980. Handl i ng of Combustion  and Emi s s i on-Abatement 
Wastes from Coa l - F i red Power Pl ants. Impl icat ions  for F i s h  and Wi l d l i fe 
Resources . FWS/OBS-80/33. U . S .  F i s h  and Wi l dl i fe Service ,  B io logi cal  
Services Program, National Power Pl ant Team. 

Stoewsand , G . S . , H.W. Gutenmann , and D . J .  L i s k .  1978. Wheat grown on fly ash :  
high selen i um uptake and response when fed to Japanese quai l .  J .  Agri c .  
Food Chem. 26( 3 ) : 757-759. 

Section  5 . 4 . 4  of the DEI S  has been expanded to better i denti fy potenti al  acid  
depos it ion  impacts on  terrestri al b i ota ( see Response NYDEC-28) . 

I t  s hou ld  be noted that Nyholm ( 1981 ) ,  who di scusses only the effects of a l umi num 
on p i ed flycatcher ( F i cedu l a  h"¥pOleuca) reproduction  does not i denti fy the 
or ig in  or route of transport 0 alumlnum i nto affected b i rds .  I ndeed , the 
suggestion that the effect reported in th is  art ic le  is due to aci d  prec ip itation 
is merely conjecture. The autho r makes no attempt to determi ne (1)  whether 
eval uated level s  of al umi num exi s t  i n  l ake water , (2) whether el evated a l uminum 
l evel s are present i n  the food i tems of the b i rds , (3) the pH of Lake Tornetrask ,  
(4)  the  ac id ity of rai nfal l in  the  watershed of th is  l a ke ,  or (5 )  whether 
i ndustri al  effl uents conta i n i ng a l umi num enter th is  l ake . Wi thout th is  i nfor
mat i o n ,  it i s  extremely premature to concl ude that i mpai red flycatcher reproduc
t i on  i s  rel ated to acid preci pi tation .  In addi t i on ,  if i nsect food i tems are 
of l imi ted avai l abi l i ty duri ng the egg- l ayi ng peri od (as is i ndi cated by the 
author) except a l ong the l ake s hore ,  it i s  not obvi ous why only shore- nesti ng 
b i rds would exh i b i t  i mpai red reproduction .  I n l and-nesti ng b i rds wou ld  a l so be 
l i kely to uti l i ze thi s resource. 

The research of Pough (1976) i s  a l so l im i ted i n  i ts usefu l ness .  Whi le  Pough 
does report a rel ationship between spotted sal amander (Ambystoma macul atum) 
embryon i c  mortal i ty and temporary pool pH , the author presents little eVl dence 
that thi s effect is the resu lt  of aci d  precipi tati on .  The f ive ponds sampl ed 
i n  thi s study are l ocated wi th in  a c i rc le  1 km i n  di ameter (Pough 1976) .  Thus , 
i t  seems l i kely that the pH of the rai n and snow received at the l ocations of 
each temporary pool wou ld  be s imi l ar. Yet the pH of the f ive poo l s  di ffers 
greatly ( pH 7 . 0 ,  6 . 5 ,  5 . 5 ,  5 . 0 ,  and 4 . 5 ) .  The author does i ndi cate that the 
most acidic  poo l s  were associ ated with areas of acid  so i l  ( pH 5 . 0 ) .  The other 
poo l s  are located in drai nage areas with soi l ph values of 6 . 8  to 7 . 2 .  I t  
would  appear that temporary pool p H  i s  i nfl uenced pri ncipa l ly  by the character
i stics  of i ts drai nage area soi l s ,  not aci d i c  preci p i tati on .  I t  s houl d a l so be 
noted that the "theoret ica l "  pH of unpo l l uted rai n  i s  5 . 6 ,  a l evel of aci d i ty 
associ ated with '" 40% embryo mortal i ty by Pough. See a l so Response NYPP-2. 
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The one-hal f sen tence of di s cus s i on afforded to New Y o rk in the thi rd 
paragraph on page 4-34 s hou ld  be· suppl emente d .  Suggested a ddi tion cou l d  
be : 

Envi ronmental damages appears to be attri buted to the 
phenomenon of aci d depos i ti on as has been des cribed i n  
New York by Pfei ffer and Festa ( 1980) and by SChofi e l d  
( 1977 ) . P fe i ffe r  a n d  Festa report that 3 . 7  percent of the 
total Adi rondack l ake acreage has a pH of les s  than 5 . 0 .  
Thi s  5 . 0  pH represents a " cut-off poi nt "  whi ch coi nc i des 
fai rly wel l  wi th l oss  of  even more ac id  tolerant fi sh  species  
such as  brook trout. The 2 12 l akes i n  thi s  category have 
a greatly impai red  f i s hery .  There i s  a l so a concern in New 
York State that much of  the 22 .4  percent of the Adi rondack 
s urface waters in the pH 5 . 0-6 .0  cl ass may s l i p i n to the 
c ri ti cal category. 

l i terature C i ted Above :  

Con Edi son , 1981 , Draft Envi ronmental Impact Statement for Coa l Reconve rs i on 
at Arthur Ki l l  Uni ts 2 and 3 ,  Ri chmond County , NY , NovelTtJer .  P repared 
by Conso l i dated Edi s on Company Of New York , I n c .  

EPA, 1980 , Aci d Rai n .  U . S .  EPA , Offi ce of Research a n d  Deve l opment.  EPA-
600/9- 79-036 , 36 p .  

Furr,  A .  Kei th , e t  a1 , 1979 .  E lemental Content o f  Aquatic  Organi sms I nhab iti ng 
a Pond Contami nated wi th Coal Fly A sh .  New York F i sh  & Game J .  26 ( 2 ) : 
154- 161 . 

Newman , James R . , 1980 , E ffects of Ai r Emi s s i ons  on Wi l d l i fe Resources . U . S .  
Fi sh  A Wi l dl i fe Se rvi ce , A i r Pol l ut i on and Aci d  Rai n ,  Rept . 1 . ,  FWS/OBS-
80/40/ 1 .  32 p .  

Nyholm,  N .  E ri c  I . ,  1981 , E vi dence of I n vo l vement of  Al uminum i n  Causati on 
of Defecti ve Formation of Eggshel l s  and of Impai red B reed i ng  i n  Wi l d  
Pass e ri ne B i rds . Envi r .  Res . 26 : 363- 371 .  

P fei ffe r ,  M . H . , and P . J .  Fes ta , Aci d ity Status o f  lakes i n  the  Adi rondack 
Reg i on of NY in Rel ation to Fi sh  Resources , Bureau  of Fisheri es ,  Di vi s i on 
of Fi sh and Wi l dl i fe ,  NY State Department of Envi ronmental Conservati on , 
Al bany , NY , Augus t 1980.  
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Schofi e l d ,  C . , Aci d SnOW-Me l t  E ffects on Wate r Qual i ty and F i s h  Surv i val  i n  
The Adi rondack Mountai n s  o f  New York . Resea rch P roject Techni cal 
Compl etion Project , P roject No. A-072-N Y ,  submi tted to the Offi ce o f  
Wate r Research a n d  Technol ogy , WaShi ngton, DC , 1977 . 
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to the Forests of  Easte rn  United Sta tes - A li terature Revi ew . U . S .  
EPA Report EPA-600/3-79-045 , 30 p .  

NYDEC-44 The paragraph of concern i s  part of a d i scussion of the exi st ing surface water 
qua l i ty of the Northeast Region (DE IS  Sec. 4. 2 .4 ) .  It  woul d  be i nappropriate 
to di scuss the ecol ogical imp l i cations of lake aci d i ty i n  thi s section. However, 
to better descr ibe the exi st i ng pH cond it ions of New York l akes , the fol l owing 
addIt ion i s  made to thi s  paragraph. 

" Pfei ffer and Festa (1980) report that 3 . 7% of the total Adi rondack lake acreage 
has a pH of less than 5 . 0 .  The 212 lakes i n  this  category have greatly impai red 
f i sheries .  In addit ion , 22. 4% of the Adi rondock surface waters have pH leve l s  
o f  5 . 0-6 . 0.  The imp l i cati ons of i ncreased l ake aci d i ty on f i sheries are d i scussed 
in Section 5 . 4 . 4 . " 
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NEW YORK STATE AGENCY CQI-",ENTS 011 U . S .  DEPARTMENT OF ENERGY OR An 

NORTHEAST REGIONAL ENVIRO�!MENTAL IMPACT STATEMENT (NERE IS )  

FEBRUARY 5 ,  1982 

AGRICULTURAL IMPACTS 

Several revi ewers point out that the draft NERE IS fai l s  to g i ve suffic ient 

coverage to the i mpacts of coal convers i on upon agricul ture , in part icul ar to 

vari ous conversi on-rel ated emi s s ion impacts upon crops , �any of whi c h  are a l ready 

bei nQ damaged by exi sting a i r  qua l i ty .  Comments by the Department of Publ i c  

Servi ce express these concerns : 

Depres s i on in producti v i ty has been found to be 

occurring over wide areas i n  the northeast i n  our forests , 

orchards , and truck fanns (Guderian , 1977 ) .  The draft NERElS 

fai l s  to refl ect the fact that vegetation is reacting to the 

total pol l u t i on l oad . EPA ( 1973) warned aga i nst the s i ng l e

pol l utant type of impact eval uat i on " s i nce ambient a i r  i s  

corr.posed o f  many pol l utant s ,  i nteract i on w ith other pol l utants 

must be consi dered in analyzi ng the effects of S02 on vegetati on . "  

I n  thi s regard , adverse fol iar  and growth effects from pol l utant 

mi xtures may be of a l arger magni tude than effects from exposures 

to S02 a l one .  

I t  i s  l i kely coal convers i ons bei ng consi dered could add 

to the economic l osses due to a i r  pol l ution bei ng experi enced by 

fanners i n  the northeas t .  Whi l e  few studies  that quanti fy these 

l osses are avai l ab l e ,  i t  does appear that such l osses are of 

importance and should be adll£essed in the NERE l S .  

A s  an examp l e ,  a i r  pol l ution i nj ury t o  grapevi nes has 

become a com�on occurrence in New York vi neyards in recent years , 

wi th no grape growing area of the State escapi ng damage to sens i t i ve 

varieties (Musselman , 1980 ) . Ambi ent a i r  pol l u tants i n  New York 

have been shown to cause an average of 1 percent reduct i on i n  

fru i t-sol uble sol i ds o f  Concord grapes .  T h i s  i s  equal t o  $14 a 

ton l oss  to the grape growe r ,  on an average crop of better than 

100 ,000 tons , val ued at $ 1 . 5  mi l l i on . Th is  fi rst l evel agri bus i 

ness  impact does not represent the total l oss  to the New York State 

economy as it is but a � l l  segment of the State ' s  agricul tural 

i ndustry. 

"" "-" [ 
It i s  stated (page 5-53) that " . . .  threshol d l evel s of S02 as 

l ow as 470 �g/m3 have been reported to injure pl ants during chron i c  

exposure . The hi ghest S02 concentrations predicted are 451 �g/m3 

for a 24 hour averaging peri od i n  one part of the New York Subreg i on . "  

The conc lu s ion i s  then drawn that there i s  no effect bel ow the 

thres hol d .  The s tated threshold l evel i s  i ncorrect . Inj ury and 

damage from S02 pol l ut ion have been reported at l evel s consi derably 

0-1  
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It i s  agreed that vegetation and crops react to the �otal pol l utant l oading 

that they are exposed to and that producti v i ty can be reduced by such exposure. 

However , the focus of the Northeast Regional EIS has to be on how the total 

pol l utant l oadi ng of the region wi l l  be al tered by the conversion of a number 

of exi sti ng powerpl ants to coal f ir ing .  Therefore , emphas i s  i s  p l aced upon 

exami n ing the effects of the pri ncipal pol l utants rel eased by coal combustion 

sources ( i . e . , S02 ' N02 , particulates ,  and acid deposi tion) . Analys i s  of the 

effects of exposure to pol l utant mi xtures woul d  be the more real i st ic  method of 

determi n ing the impacts of the proposed action. Unfortunately ,  the under

standing of the infl uence of exposure to pol l utant mi xtures on p l ant growth and 

devel opment i s  poor. The effect of vari ous envi ronmental factors on p l ant 

response to pol l utant mi xtures i s  a lso  poorly understood. Whi le  avai l able 

experimental evi dence suggests that i nteractions do occur between pol l utants , 

i t  i s  di ffi cul t to rel ate thi s i nformation to " real -worl d" exposure i nc i dents .  

The i ncrease i n  atmospheri c emi ss ions , and i n  particular acid depos it ion ,  

associ ated wi th the proposed conversion of 27  powerpl ants to  coal f i r ing are 

cons i dered to be smal l ( see Top ical Responses 3 . 1 and 3 . 2 ) .  These i ncreases 

are not expected to adversely i mpact agri cul tural production in the Northeast. 

Research describ i ng the potenti al i mpacts of gaseous pol l utants on vegetati on 

and aci d deposi t i on on agronomi c  crops are di scussed i n  Section 5 . 4  of the OEIS 

and Top ical  Response 3 . 3 ,  respecti vely.  

Comment noted. The effects of a ir  pol l utants on vegetati on and crops are 

di scussed in the OEI S  ( Section 5 . 4 . 3 . 3 )  and expanded in the FEIS ( see Topi cal 

Response 3 . 3) .  

The statement i n  questi on i s  i n  error. The paragraph it was taken from has 

been amended to read as fol l ows . 

"Y ie ld  reductions i n  fiel d-grown soybeans were obtained i n  absence of vi s ib le  

fol i ar i njury fol l owing exposure to  240 �g S02/m3 for  4 . 2  hr average fumi gation 

periods on 18 days scattered from July 19 through August 27 of the soybean 

growing season ( Sprugel et al . 1980 ) .  Bel l and Cl ough ( 1973) reported s i gn if i 

cantly reduced growth i n  S23  ryegrass fol l owi ng exposure to  320 �g  S02/m3 for 

9 weeks or 179 �g/m3 for 26 weeks. No vi s ib le  symptoms of i njury were reported 

other than a s l i ght chl orosi s  and an enhanced rate of l eaf senescence. Al terna

tel y ,  Neely and Wi l hour ( 1982) found i ncreased yie ld  of wi nter wheat cs. Yami l l  

fol l owing exposure to 24 hr/day doses o f  80 and 160 � g  S02/m3 (yi eld  i ncreases 

of 27% and 8%, respectively) for 30 days .  These studies are representati ve of 

attempts to ident ify the l owest S02 concentrations e l i c i ti ng yield  responses i n  

agronomi c p l ant species fol l owing rel at ively l ong-term exposure. I t  shoul d  be 

noted that tol erance to S02 i s  i nf l uenced by a number of factors , i nc l udi ng 

envi ronmental , genetic  and cul tural consi derati ons , as wel l  as the stage of 

pl ant devel opment i nvolved. For examp l e ,  ful l y  developed l eaves appear to be 

most sens i tive (Gl ass 1979) .  Annual average S02 concentrations predi cted to 

occur fol l owi ng convers ion of the ori g inal  convers i on candi date powerpl ants i s  

i n  the range of 37 to 87 �g/m3 for the most pol l uti ng emi ssi ons scenari o ( see 

Tab les  5 . 5 through 5 . 8 ) .  The predi cted S02 concentrati ons represent only 

s l i ght i ncreases over existing conditi ons and are not expected to adversely 

+> I 
...... 
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impact agri cul tural production . " 

Pea k ,  short-term, S02 concentrati ons predicted to occur fol l owing fuel conversi on 

are l i kely  to occur i n  the immediate vici n i ty of the powerpl ant. The impacts 

of peak pol l utant concentrations on bi ota woul d  therefore be s i te-spec if ic ,  and 

wi l l  be consi dered at l ength in the E ISs prepared for each convers i on candidate. 
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below 470 ug/m3 . Fol iar i njury to beans , oats , radi shes . 
alfalfa ,  and broccoli  was observed when a concentration of 
262 ug/m3 S02 mixed wi th ozone was app l i ed for only four 
hours. Hessestad and Bennett ( 1 981 ) observed yield  
reductions i n  snap  beans �hen S02 was  added to  ambi ent a ir  
at the rate of 1 59 . 9  ug/m for only 24  days of the  growing 
season . Further,  ten years of Japanese research , revi ewed 
by Ishi kawa (1976) a l so  substanti ated S02 impacts on 
agricul tural crops at chronic exposures of less than 470 
ug/m3 . 

Figures 5-1 through 5-6 and findings expressed elsewhere about the general di rection of movement of sul fur deposi ti on a l ong the Northeast coast has led the New York State Department of Agricul ture and Harkets to express great concern about impacts upon frui t  and vegetable crops throughout the state and in parti cular for Sul fol k County on Long Is land .  Sulfolk County is New York State ' s  number one county i n  farm recei pts , primari ly on the bas i s  of i ts vegetable crops . I ts agricultural production may be severely jeopardized by i ts downwi nd locati on under the bulk of New York and New Jersey proposed coal conversion emi ss ions .  Agricul ture i n  parts of the  Hudson Val l ey may be  affected s imi l ari ly .  [ The fi nal NEREIS should  reflect the fact that economic losses to agri cul ture are al ready occurring due to existi ng a ir  pol l utants , and that moni tori ng and NYDEC-50 further study is greatly needed on the impacts upon agri cul ture that may occur due to the incremental i ncreases to the air  pol l ution l oad result ing from coal conversion .  

Li terature Cited Above: 
� EPA , 1973 Effects of Su lfur Oxi des in the Atmosphere on Ve-etation ;  Revi sed Chapter 5 for A i r  Qua l i ty for S u l fur Oxi des . EPA , Ecological Research Series - EPA-R3-73-030, 43 p .  

Guderi an , Robert , 1 977 ,  A i r  Pol l ution. Springer Verlag , NY , 1 22 P .  
Hessestad, Howard E .  and Jesse H .  Bennett , 1 981 , Photochemi cal Oxi dants Potential Yield Losses in  Snap Beans Atributable to S02 . Science 123 :  1 008-101 0 .  

Ishi kawa , Huruhiko,  1 976 , Sens it iv ity o f  Culti vated Pl ants t o  A i r  Pol l utants . Report o f  the Bio-Envi ronmental Lab . , Central Res .  Inst.  o f  El ectr ic  Power Industry ,  October 1976 , 19  p .  
Musselman ,  Robert C. , 1980 , A i r  Pol l ution Inj ury to Grapevines . New York State Hort. Soc. Proc. 1 25 :  1 29-1 37.  
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Si nce the issuance of the DEIS,  the USDOE has determi ned that 27 of the origina l  42 candi date powerplants consti tute a more l i kely convers ion scenario ( see Sec. 1) .  The predi cted i ncrease i n  annual average $02 concentrations fol l owing convers ion of these rema i n i ng powerpl ants wou ld  be much sma l ler than that di scussed above ( see Topical  Response 3 . 1 ) .  This further reduces the potential  for adverse impacts to vegetation and crops. The effects of pol l utant mixtures on p l ant growth and devel opment i s  di scussed i n  the Response NYDEC-45.  
REFERENCES 

Bel l ,  J. N . B . , and W. S. C lough . 1973. Depression of yie ld  i n  ryegrass exposed to sul fur dioxide. Nature 241: 47-49. 
Glass , N. R. 1979. Envi ronmental effects of i ncreased coal uti l i zation: eco l ogical effects of gaseous emiss ions from coal combustion. Envi ron. Health  Perspect. 33: 249-272. 
Neely,  G. E. , and R .G .  Wi l hour. 1982. Yield response of Yamh i l l  and Hysl op wi nter wheat cultivars to chronic  S02 exposures. J. A i r  Pol l ut .  Control Assoc. ( I n  press ) .  

Spruge l , D . G . , J . E .  Mi l l er, R . N .  Mul ler,  H. J .  Smi th ,  and P . B. Xeri kos. 1980. Sul fur dioxide effects on yie ld  and seed qua l i ty in fiel d-grown soybeans . Phytopatho l ogy 70:  1129-1133. 

� Si nce the issuance of the DEI S ,  the US DOE has determi ned that 27 of the 42 candidate powerpl ants consti tute a more l i kely convers ion scenario ( see Sec. 1 ) .  As a res u l t ,  a new ana l ys i s  of l ong-range transport and sul fur depos ition has been prepared ( see Topica l  Response 3. 2 ) .  The results  of thi s analysis  i ndi cate that the predicted i ncrease in sul fur deposi tion associ ated with the most pol l ut i ng emiss ions scenario is far sma l ler than orig ina l ly  thought. In  the v ic in ity of New York City ,  and i nc l uding Sul fo l k  County on Long I s l and, su l fur deposition wou l d  increase by only approximately 3-4% fol l owing convers ion .  Other areas of the Northeast would recei ve su lfur depos i tion i ncreases of 2% or les s .  I ncreases o f  t h i s  magnitude are not expected t o  resu lt  in  acid deposition rates that would be detrimental to agricul tural production.  

Comment noted. The adverse effects of air pol l utants on vegetation and 
agricul ture are di scussed in the DEIS (e. g . •  Sec. 5 . 4) and Topical Response 3 . 3 .  
The  analysi s  of  a i r  pol l utant di spersion mode l i ng conducted as part of the DE IS  
indicates that atmospheric emi ss ions wi l l  i ncrease on ly  s l ightly ( see Topical  
Response 3 . 1 ) with the conversion  of the 27 rema i n i ng candidate powerpl ants to 
coal firing .  It  i s  unl i kely that this  sma l l  i ncremental i ncrease i n  coal 
combustion emi ssi ons wi l l  adversely affect agricul tural production. Further 
research on the effects of ambient l evel s  a i r  pol l utants on agricul tural crops 
is warranted. 
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NEW YORK STATE AGENCY COMMENTS ON U . S . DEPARTMENT OF ENE RGY DRAFT 

NORTHEAST REGI ONAL ENVI RONMENTAL I MPACT STATEMENT (NERE I S )  

FEBRUARY 5 ,  1982 
WAT E R  QUALITY 

Most water qual i ty findings in N E RE l S ,  except as noted in conments under 

"Ac i d  Deposi tion" are i n  agreement w i th concl usions deve l oped by the DE C 

D i v i s i on of Water. The D i v i s i on does rai se the fol l owi ng minor water qua l i ty 

questi ons . 

p .  4- 10 , Secti on 4 . 2 . 1 _ the fi rst two paragraphs aope ar  to be contradi ctory . 

In the fi rst paragraph , i t  i s  stated that Pennsyl van i a  has 2 ,000 mi les of 

streams degraaed by aci d mine drai nage and that by 1 983 ,  i t  i s  predi cted 

that 90 percent of al l stream mi les wi l l  fai l  to meet S tate and Federal 

Water Qua l i ty Standards due to the d i s charge of Aci d M i ne Dra i nage ( AMO ) . 

The second paragraph then s tates how these probl ems have been mi t i g ated 

and that AMD has been success ful l y  di l uted to meet water qual i ty s tandards . 

I f  these i mpacts are ame l i o rated so eas i l y ,  expl ai n why Pennsyl van i a  h as 

so many mi les of pol l uted streams . See also Secti on 4 . 2 . 1 . 2 ( p .  15-17 )  
whi ch further descri bes the i mpacts of aci d mi ne d ra i n age . 

NYDEC-52 of water wi thdrawal , when groundwater provi des 22 percent of p ub l i c ,  96 ( _ _  p. 4-3 1  Sect i on 4. 2 . 3 . 4  _ expl ai n how s urface water prov i des 90 percent 

percent of rural and 11 percent of i n dustri al suppl ies . 
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Section 4 . 2 . 1  i s  rev i sed as fo1 1aws:  

"Hi stori cal l y ,  coal ml nlng and processi ng have seriously degraded the qual i ty 

and reduced the quanti ty of surface and groundwaters withi n the Northern 

Appal achian region .  In  1969 the Federal Water Pol l ut i on Control Admi ni stra

tion (FWPCA) stated that the pol l ut ion  of streams in Appa l achi a  by coal m ine 

drai nage qual i fi ed as the s i ngle  most s i gn i f i cant pol l ution problem in terms 

of the severity of damage to streams and the effort that wou l d  be requi red to 

abate the problem (FWPCA 1969 ; USEPA 1975) . In 1980 , of the 20 , 869 km 

( 12 ,962 mi les)  of major streams i n  Pennsyl vania about 4 , 500 km (2 ,795 m i l es )  

o f  major streams were pol l uted. Aci d  mi ne drai nage i s  responsi b l e  for the 

pol l ut ion  of 3 , 200 km ( 2 , 000 mi l e s )  of those major streams. Aci d  mi ne drai nage , 

primar i l y  from untreated effluents from abandoned mi nes ( see Sec. 4 . 2 . 1 . 2) or 

unregul ated mi nes ( see Sec. 5 . 2 . 1) ,  wi l l  be the pri ncipal or a contri buting 

factor i n  about 90% of the 3 , 660 km ( 2 ,27 3  mi l es )  of major streams that wi l l  

not meet 1983 nati onal water qual i ty standards .  

The i mpact o f  AH O  o n  a supply regi on i s  dependent upon a number o f  s i te-spec i f i c  

characteri stics .  In  some mi ned areas , AHD-po1 1 uted streams may b e  amel iorated 

somewhat by di l ution due to the i nf l ow of high- f l ow and -vol ume unpo l l uted 

tri butar i es or by natural buffering of the AMD wi thi n  areas of a l kal i ne overbur

den. Wi th suffic ient di l ution of mi ne effl uents by streamfl ow ,  suspended 

sol i d S ,  total and d i s sol ved i ron , total manganese and trace metal concentra

ti ons may be suffici ently l ow to meet USEPA water qual i ty standards (Tabl es 4 . 9  

and 4 . 10) (Dvorak e t  a 1 .  1977) .  Where di 1 u t  i o n  i s  smal l due t o  i nfl ow of 

l ow-flow and -vol ume tributaries that are al ready pol l uted, AHD wi l l  be exacer-

bated. 

The s i ze of the ml nlng operation rel ative to the s i ze of the drai nage area 

a1 so strongly affects the i mpact of AMD on a stream system. For examp l e ,  a 

l arge coal mi n i ng operation could  greatl y  impact a smal l drai nage system, 

whereas the AHD impacts associ ated with a s i mi l ar coal mi n i ng operation withi n 

a l arge drai nage area could be much l es s .  F urthermore , the concentration of 

pyrite mi neral s i n  a mined area wi l l  al so affect the amount of AMD produced as 

a resul t of m i n i ng operations.  

A description of the impacts of coal m l n l ng activ ities  presently affecting 

hydrol ogy, water qual i ty ,  and use in the coal m i n i ng regions is presented i n  

the fol l owi ng text . " 

REFERENCES 

Dvorak, A . J . , et a1 . 1977. The Env i ronmental Effects of Us i ng Coal for 

Generati ng Electr i c i ty. NUREG-0252. Prepared by Argonne National Labora

tory for the U. S. Nuclear Regulatory COllllli ssion.  221 pp . 

Federal Water Pol l ution Control Administrat i on.  1969. 

Coal Mine Drai nage i n  Appalachia .  NTIS PB 230 022. 
Stream Pol l ution by 

261 pp. 

U. S. Envi ronmental Protection Agency. 1975. I nacti ve and Abandoned Under

ground Mi nes :  Water Pol l ut i on Preventi on  and Control . EPA-440/9-75-007. 

Washi ngton, D . C .  359 pp. 

As exp l a i ned i n  OEIS Section 4 . 2 . 3 . 4 ,  in 1975 , 90 . 8%  of the total fresh water 

used i n  the Combustion Region was surface water and only 9 . 2%  was groundwater. 

The percentage of groundwater supply for publ i C ,  rural , and i ndustrial  uses was 

calcul ated based on the subtotal for each i tem. For i nstance , of the 7 , 309 Mgd 

of water used for publ i c  supply , 22% or 1 ,631 Mgd was groundwater. 
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p. 5-54 Secti on 5 . 4 . 3 . 4  - expl a i n  how hi gh pH leachate woul d i n c rease trace 
e l ement concentrati ons in low pH soi l s ,  i f  trace e l ements are less soluble 
at  hi ghe r pH . Thi s  concl usi on appears to be contradi ctory to the fol l owi ng 
statement ,  " I oni c a va i l ab i l i ties  of most toxi c el ements ten d to be l ower 
in soi l s  wi th a h i gh pH and h i gh CEC ,  and there fore the re i s l ess poten ti al  
for trace el ement toxi ci ty to pl ants . "  

On p .  4-19 , the second paragraph tm der " Surface Water Hydro l ogy " s houl d 
men t i on the Ne., York C i ty reservoi r sys tem w i t h i n  the Catsk i 1 1  f;ountains  
and Pl;tnam and  Wes tches te r counties . Total  surface areas of these reservoi rs 
eas i l y exceeds that of Sci tuate , i f  n ot nuabb i n .  I n  the l i s t  o f  natural 
l akes , the �ew York Finger Lakes shoul d p robab l y  be i n cl ude d  as a � roup . 

On p .  4- 1 9 ,  the th i rd pa ragraph under "Surface Wate r  Hydro l ogy" is mi s l eading  
with respect to sal t water i ntrus i on .  Whi l e  the  ri ver is  t i dal  to  G reen 
I s l an d  near Troy , sa l i ni ty i n t ru s i on occurs only to a pOi n t  nea r Poughkeepsie  
on  the Hudson . 

. 
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The paragraph from whi c h  the statement of concern is taken is aMended to read 
as fo1 1 ows : 

" It  i s  d i fficult  to predi c t  the potential for pl ant tox i c i ty resu l t i ng from 
uptake of po1 1 utants of ash and sl udge waste l eachate s ,  because of the great 
deal of variati on in pl ant spec i es tolerance to pH , sal i n i ty ,  and trace el ement 
concentrati ons (Dvorak et a1 . 1978) .  Among the trace el ements of concern i n  
ash and s l udge l eachate, which  are o f  rel ati vely high pH, are As , B ,  Mo , and 
Se. Most of what i s  known about phytotoxi c i ty of the constituents from ash and 
sl udge wastes i s  based upon studies in which  pl ants were exposed to h i gh concen
trations of trace elements for short periods of time , i . e . , acute exposure. 
These resul ts are not di rectly appl i cabl e  to the s ituation of l ong-term exposure 
to l ow concentrati ons ( i . e . , chroni c  exposure) of trace elements di spersed from 
ash or sl udge storage s i te s .  Howeve r ,  these studies i ndi cate that soi l  charac
ter i stics , abi l i ty of pl ants to concentrate trace el ements , and evol ved tol erances 
are the primary factors i n  determ i n i ng the phytotox i c i ty of e l ements that may 
be di spersed from these wastes ( Soho l t  et al . 1980) .  See Dvorak et al . (1978) 
for a more detai l ed di scus s i on.  

Because of the i r  i nfl uence on i on mob i l i ty and sol ubi l i ty ,  the pH and CEC of 
soi l s  play a l arge role i n  determ i n i ng the avai l abi l i ty of trace el ements i n  
coal ash and FGD s l udge waste l eachates to p lants.  Most trace el ements tend to 
be l ess sol ubl e  and l ess avai lable for uptake in soi l s  with a h i gh pH and high 
CEC , and there is  l ess potential  for toxic  effects to vegetation in  these 
soi l s .  Howeve r ,  even at hi gh pH , such el ements such as As , B, Mo , and Se are 
read i ly sol ub l e ,  can be taken up by plants , and are potential ly tox i c  (Dvorak 
et a1 . 1978 ; Soho l t  et a1 . 1980) .  I n  soi l s  w i th l ow pH and l ow CEC , the addi t i on 
of a l kal i ne l eachate could rai se soi l  pH . Thi s  effect would also  i ncrease soi l  
CEC (Brady 1974) and i n  turn, reduce the concentrati ons of trace e l ements i n  
the soi l  solution.  I f  the resul tant s o i l  p H  was sti 1 1  neutral t o  acidi c ,  the 
sol ub i l i ty and pl ant-avai l abi l i ty of As , 8, Mo , and Se would al so be reduced. "  

REFERENCES 

Brady , N . C .  1974. The Nature and Properties  of Soi l s .  MacMi l l an Publ i cation 
Co . , I nc . , New York. 639 pp. 

Dvorak , A . J . , et a1 . 1978. Impacts of Coal-Fi red Power Pl ants on F i s h ,  Wi l dl i fe 
and Thei r Habitats . FWS/OB-78-29. Prepared for U . S . F i s h  and Wi l dl i fe 
Servi ce by D i v i si on of Envi ronmental Impact Studies , Argonne Nati onal 
Laboratory, Argonne , I l l .  

Soho l t ,  L .  F . , et a1 . 1980. Handl i ng of Combust i on and Emi s s i on-Abatement 
Waste from Coal-F i red Power Pl ants: Imp l i cations for F i sh and Wi ldl i fe 
Resources. FWS/OBS-80/33 . U . S .  F i sh  and W i l dl i fe Serv i c e ,  B i o l ogi cal 
Serv i ce s ,  B io logi cal Services Program, National Power Pl ant Team. 184 pp. 

Information  provi ded i n  thi s  comment has been i ncorporated i nto amended Sec
tion 4 . 2 . 3 . 1  of the DEIS.  Page 4-19 , l i nes 31-34 should  read: 

"The major reservoi rs i n  the region are the Quabb i n  ( i n  Mass . )  and Sci tuate ( i n  
R . l . ) reservoi rs and the New York Ci ty reservoi r system wi thi n the Cats ki 1 1  
Mountai ns and Putman and Westchester counti es . "  

The comment i s  noted. In Section 4. 2. 3 . 1 ,  l i nes 38-40 shoul d  read: 

"The t i dal i nf l uence occurs in estuarine areas such as the Hudson Ri ver south 
of Green Isl and and the Del aware Ri ver south of Trenton. " 
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NEW YORK STATE AGENCY COMMENTS ON U . S .  DEPARTMENT OF  ENERGY DRAFT 
NORTHEAST REGIONAL ENVI RONMENTAL IMPACT STATEMENT ( NERE I S )  

FEBRUARY 5 ,  1 982 

HEAL TH IMPACTS 

Comments of the New York State Department of  He1ath ( DOH )  al so refl ect those 
of other state agenc i e s  regarding the coverage of heal th effects in the draft 
NEREI S .  DOH finds this coverage to be i nadequate , noti ng : 

Append ix E is a good summary of heal th effects research rel ated to combustion 
a i r  pol l ution,  but it is a generi c  report and there is no di rect reference made 
to the Northeast or to conversion of  the 42 power pl ants.  The bri ef hea l th 
section in the body of the report conta i ns a superfi c i a l  d i scussion of heal th 
effects of sul fur d ioxi de ,  sul fates , ni trogen d ioxide,  and total suspended 
parti cul a te s ,  with the concl u s i on that no adverse effects are expected . 

Partial l y  addressed on Page 5-1 5 , but in i nsuffic i ent deta i l , i s  the fact that 
sul fate impacts of coal convers ions are l i kel y to be l ess  than predicted by 
conventi ona l analys i s  because such analys i s  does not account for the h igher 
primary em i ssions of sul fate from o i l  burning nor for the hig her rate of  
conversion of  sul fur d i oxide  to  sul fate i n  o i l  pl ume s .  There ex i sts a suff i c ient 
l i terature whi c h  coul d  have been used to predict a more accurate impact of 
o i l  to coa l conver s ions on ambient sul fate l evel s .  "' ""-" [ -- With regard to radionuc 1 i des . trace el ements .  and polycyc l i c  orga n i c  matter ( POM) . 
begi nn ing at the bottom of page 5-72 the NEREIS i nd icates they "may cause adverse 
health  effects . . .  ( but)  exposure i nformation is not ava i l a bl e . "  Then, ma k i ng 
reference to Append ix  E ,  it conc l udes that they are " not expected to cause 
adverse hea l th effects . "  Aga i n .  s i nce no data are g i ven . the reader is expected 
to take thi s conc l us i on on fa i t h .  For ozone and f i ne parti c l e s .  not even 
a ssurances are given .  � 

"'""-59 ( -- There i s  no mention of the real poss i bi l i ty that acid  ra i n  may, by i ncreas i ng 
the aci d i ty of groundwater . l ead to mobi l i zation of metal s  from geol ogical 
structures or househo l d  water pi pes , with a resul ting i ncreased exposure to 
those drinking such water . 
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A new anal ys i s of health effects has been conducted and is presented in Topi ca 1 
Response 3 . 7  and Appendices B and C .  

I n  Top i cal Response 3 . 2 ,  the primary sul fate emi ss ion factor i s  1 . 5% for coal 
and 5 . 0%  for oi l .  That i s  why the atmospheric concentration of sul fate can 
decrease in some l ocal i zed areas even though total sul fur emi s s i ons i ncrease. 

Refer to Topical Response 3 . 7 . 7  and 3 . 7. 8 .  Appendices B . 9 .  B . 10 .  C . 9 .  and C . 10 .  
and Responses NJDEP-5 and -6 . and NU-4. 

See Top i cal Response 3 . 7. 4 and 3 . 7 . 6 .  

The potential  publ i c  health effects from consumpti on o f  heavy meta l s  present i n  
acid i f i ed potable water suppl ies  has been i denti fied as a concern by the Inter
agency Task Force on Aci d  Preci p i tation ( ITFAP 1981) .  Aci d  preci p i tation may 
i ncrease the metal content of surface waters by i ncreasing the leachi ng of 
meta l s  from watershed soi l s  and l ake and stream sediments (Hai nes 1981) . 
Aci d i f i cation of large drinki ng-water reservoi rs and wel l water i n  both the U . S .  
and Europe has been documented wi th evidence from Sweden i nd icat i ng concomi tant 
i ncreases i n  metal content ( ITFAP 1981) . 

The Interagency Task Force on Aci d  Preci p i tation has i denti fied manganese . 
z i n c .  copper. i ron.  boron. i odine.  f l uori ne .  brom i ne .  al uminum. lead. nickel . 
cadmium.  vanadium.  mercury . and arseni c  as e lements with toxic  potent i a l s  which  
are known to  occur i n  watershed soi l s .  bottom sediments and i n  wet and d� 
preci p i tation ( I TFAP 1981) .  Increases above background level s of many of these 
substances . in addi t i on to gol d .  s i l ver . chrom i um .  antimony and sul fates . have 
been reported i n  natural surface waters and i n  arti f i c i al ly acid i f i ed l akes and 
streams (Haines 1981 ; Driscol l 1978; Schofield 1978; Beamish  and van loon 1977 ;  
Schofield  1980 ; Hal l  and li kens 1980 ; and Schi ndler 1980) . Of  these . a lumi num. 
mercury . manganese . z i nc .  i ron and ni ckel have received the greatest attenti on 
as metal s mob i l i zed by i ncreased aci d i ty of waters (Oriscol l 1978; Beamish and 
van loon 1977; Schi ndl er 1980) .  Driscol l (1978) i dent i f i ed al umi num as perhaps 
the most mobi l e  metal to occur i n  acidi fied waters. Many of the other meta l s  
may enter l akes v i a  atmospheri c deposition (Haines 1981) .  

Dri scol l ( 1978) proposed that al uminum i s  mob i l i zed from soi l during rai nfal l 
and snowme l t  when amorphous a l umi num forms i n  surface materials  are sol ubi l i zed 
by strong mi neral acids and released to the surface waters as i norganic a lumi num. 
Concentrati ons are typ ical ly hi gher in l akes in the northeast after spr i ng 
snowme1 ts .  Schofi e l d  (1980) has observed that a t  pH level s below 5 .  a lumi num 
l evel s i n  l a kes are general ly elevated and fish are usual ly absent. The toxic  
l evel of a l uminum i n  fish  i s  0 .2  mg/l at  pH  l evel s down to  4 . 4  (Schofield  
1980) .  G i l l  damage and morta l i ty attributable to  al uminum has been observed in  
experiments wi th water pH  i n  the range of  4 . 4-5. 2 (Schofield  1980 ) .  

Di rect chronic human consumption o f  dri nki ng water contai ni ng el evated level s 
of al uminum. mercury. manganese. z i nc .  i ron or nickel may produce deleterious 
health effects. Of these. al umi num is the only metal not addressed by federal 
water qual i ty criteria and/or standards for drinking water ( see Table 4 . 9  of 
the DEI S ) .  The Estimated Permi ss ib le  Concentration for a l umi num i n  water to 
protect health calcul ated by Clel and and Ki ngsbury i s  73 I'g/l (USEPA 1977) .  

Quanti tative i nformati on o n  the pH and heavy-metal concentrati ons i n  surface 
and ground water sources of dri nki ng water .  and trends . are not known at the 
present time. Simi l arly . safe treatment methods for contaminated suppl i es of 
aci d i c  water have not been i denti fied ( ITFAP 1981) . Therefore. the potential  
illlPacts of thi s phenomenon cannot be predi c ted. 

P l umb i ng systems contain both l ead and copper which  also  may be mobi l i zed by 
the i ncreased aci d i ty of dri nki ng water suppl i es ( ITFAP 19B1) .  The pH l evel s 
requi red to l iberate these metal s from p l umbing are not known but Beamish and 
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I n  the section on  hea l th impacts i n  the combustion reg ion i t  i s  stated that 
S02 l evel s in the northeastern quadrant "are currently wel l below the NAAQ 
standard s . "  ( page 5- 71 ) The statement goes on to the contention  that 
sul fates , rather than S02 , are l i kely to be cau s i ng hea l t h  effects assoc iated 
with S02/particulate pol l ution.  The statement , however , conta i ns no data 
on expected sul fate i ncrements in popu l a ted area s of  the Northeast.  The 
empha s i s  i s  entirely on the su l fate increments in the Adirondacks which  are 
" below thresho l d . "  Thi s i s  c l ea rl y  inadequate a s  an a ssessment of  pos s i bl e  
hea l th effects o n  the popu l a t ion o f  the reg i o n ,  particularly s i nce the 
a ppendix provi des average sul fate l evel s in New York City which  exceed the 
"thresho l d "  va l ue quoted . Moreover, the statement in chapter 5 d i smi ss i ng 
the poss i bi l i ty of a hea l t h  impact from sul fates conta i n s  reasoning that i s  
fa l l acious a nd improper for an  impact statement. The a rgument ( page 5-72)  
that any adverse hea l th effects from sul fates wou l d  be  "prima r i l y  a result 
of ex i sting sul fate l evel s rather than the 1% i ncrea se expected a s  a resu l t  
of  the proposed action , "  i s  poo r .  Asi de from the unaccepta bl e atti tude of  
"thi ngs a re bad  now so a l i ttl e more can ' t  hur t , "  there i s  no  effort made to 
quant i fy either the present impact or the i ncrement expected from coal 
conversions . 
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van Loon ( 1977) noted that h igh lead concentrations in prec ipitation were not 
maintai ned in a lake in Ontario with a pH of 4 . 8. In addition,  Dav i s ,  et al . 
( 1982) observed in the l aboratory that s i gnificant desorption (greater than 5% 
of total ) of lead i n  lake bottom sediment occurred only at pH l evel s l ess  than 
2 . 0-3. 0 .  It  is expected, therefore, that l ead lIob i l i zati on from pl umbing wi l l  
only occur i n  h ighly acidic waters. 
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J. F i sh .  Res. Board Can. 34( 5 ) : 649-658. 

Dav i s ,  A . O . , J . N. Gal l oway , and O . K. Nordstrom. 1982. Lake acidi fication: 
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fication ,  pp.  443-452. I n  D . S .  Shriner, C . R . Richmond , and S . E .  Li ndberg 
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tion ,  pp. 453-464. In D . S .  Shriner, C . R .  Ri chmond, and S . E . Li ndberg 
(eds . ) ,  Atmospheric SUl fur Deposition: Envi ronmental Impact and Health 
Effects. Ann Arbor Science Pub l i shers , I nc .  

Schofiel d ,  C .  1978. Tox i c i ty of metal s ,  p p .  31-36. I n  L imnological Aspects 
of Ac id  Precipitation. Proceedings of the Internaflonal Workshop , September 
25-28, 1978. Brookhaven National Laboratory Associ ated Uni versities ,  Inc .  

Schof i e l d ,  C . L. 1980. Processes l imi ting fish  populations i n  acidi fied lakes , 
pp. 345-356. In D . S .  Shri ner ,  C . R . Richmond, and S. E .  Li ndberg (eds . ) ,  
Atmospheric SuT1ur Deposition: Envi ronmental Impact and Health Effects . 
Ann Arbor Science P ub l i s hers ,  Inc.  
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See Sections 3 . 7 . 2  and 3. 7. 9 in Topical Response 3 . 7  and Appendices C. l,  C . 3 ,  
and C . 4 .  

Based upon the new analys i s  of sul fate level s for the Vol untary Convers ion 
Scenario of 27 powerpl ants (Topical Response 3 . 2 ) ,  the i nc remental worst-case 
increase in sul fate concentrations expected from convers ion is  0 . 21 �g/m3 (1. 7% 
over background) i n  the winter. Thi s  maximum i ncrease is expected to occur 
over New York City. This worst-case i ncremental i ncrease is used i n  the analysis  
of health effects i n  Topical Response 3 . 7 . 9. 
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A s im i lar  d i fficu l ty ex i sts wi th regard to ni trogen ox i des and TSP . The draft 
NERE IS states , " • • .  considering the general trend of  i ncreased n itrogen oxide 
em i s s i ons and the fact that n i trogen ox i de l evel s al ready are h igh  enough to 
warrant concern , the i ncremental n itrogen oxi des emi ssions warrant some concern . "  
( p .  5-72)  Yet there i s  no effort made to d i scuss  the possib le  hea l th impacts 
that warrant such concern or to estimate the magni tude and extent of such 
impacts.  S i m i l arly with TSP ;  standard v i olations are predi cted , yet the 
NERE I S  d i sm i s ses the po s s i b i l i ty of  adverse heal th impacts with reference to 
"documented studies that i nd i cate that present TSP standards prov ide adequate 
protection for publ i c  heal t h . "  

To sat i s fy i nformation needs regard i ng heal th impacts , the f i na l  NEREI S  shoul d  
be quanti tati ve t o  the greatest extent poss i bl e .  At the l east ,  i t  shou l d  
prov i de data o n  current ambient concentrati ons o f  each pol l utant consi dered 
in a l l  areas of possib le  impact,  and most importantl y' i n  major popul ation 
centers such as the New York Metropol i tan Reg i o n .  Estimates shou l d  al so be 
prov i ded of the expected i ncrease i n  concentration of every contami nant 
at these locations of  primary concern . Final l y ,  the statement shou l d  ident i fy 
hea l th effects associated with each contami nant and, wherever pOSS i bl e ,  
i ndi cate the order o f  magni tude o f  the adverse effect that can be associated 
with the pol l ution i ncrements that have been est imated . Al though , the 
methodology for ma ki ng such estimates i s  not wel l developed in every cas e ,  i t  
can certa i nl y  be appl i ed for those contam i nants expected to exceed national 
ambient a i r  qua l i ty standards .  

I n  add ition to the above po i nts ra i sed by DOH , rev i ewers i n  DEC note the 
fol l owi ng hea l t h  impact po ints : 

On pg . 5-72 , in a d i scussion of the effects of TSP it i s  stated , "Al though the 
concern i s  over f ine respi rabl e particul ates ( See Section 4 . 6 . 3 . 2 ) and not 
TSP ,  the l atter serves as  a good i ndex and there are documented studies ( Ferr i s  
e t  al . 1 971 , 1 97 3 ,  1 976)  that ind i cate that present TSP standards prov ide 
adequate protection for publ i c  heal t h .  Thu s ,  there are no anti c i pated adverse 
health  impacts from the TSP i ncrement generated by the proposed fuel convers i ons 
alone . "  Why is USDOE segregating the i ncrement of TSP out in determ i n i ng hea l th 
impacts? I sn ' t  i t  appropriate to i ncl ude the i ncrement of TSP a l ong wi th the 
current background i n  determ i n i ng the proposed health impacts? Aren ' t  there 
any i ncremental i ncreases in health  impacts due to add i t ions of TSP ?  

F igure 5 . 5  o n  Page 5-22 shows a s imi lation for eastern North Ameri ca o f  
sul fate concentrations for a one month period Ju l y  1 97 B .  Sul fate concentrations 
range from 1 to 1 3 . 1  ug/m3 . Page E-2 states that sul fate l evel s of  9 to 14 ug/m3 
were estimated to be the points at whi ch i ncreased acute respiratory d i sease i n  
chroni c  bronchi t i s  occur ,  and concentra tions o f  6 to 1 0  ug/m3 of  suspended sul fate 
were estimated to aggrevate asthma . Based on Fi gure 5 . 5  i n  the a bove stud i es ,  
i t  i s  cl ear that eastern North Amer i ca has s i g i n i f i cant reg ions where sul fate 
l evel s may be contri buting to bronchi t i s  and aggrevating asthma . Al so , 
F i gure 5 . 3  on pg . 5-20 indicates that converting the 42 powerpl ants wi l l  
i ncrease sul fate em i ssions . A final NERE I S  should mention that coal conversion 
may potenti a l l y  be aggrevat i ng a s ituation whi ch  al ready i s  contri buting  
to chroni c  bronc h i t i s  and  asthma probl ems .  

On pg . E-2 ,  i n  the d i scussion o f  the hea l th effects o f  ni trogen o x i des and 
photochemi cal  oxidants , the draft NEREIS  states that 1 0% of  the c i t i es in the Uni ted 
States with popul ations l ess than 5 0 , 000 and 54% of  those with populations 
between 5 0 , 000 and 500 , 000 have a yearl y average ni trogen d i o x i de concentration 

NYDEC-62 See Topi cal Response 3 . 7 . 3  and 3 . 7 . 5 ,  and Appendi ces C . 2  and C . 6 .  

NYDEC-63 See Response I4DAQC-9 and Topical Response 3 . 7 .  

NYDEC-64 See Topical Response 3 . 7  and Appendices B and C .  

NYDEC-65 See Response MDAQC-9 and Topical Response 3 . 7 . 3 . 

NYDEC-66 A di scussion of current sul fate concentrati ons i n  the Northeast appears i n  
Appendix  B .  

NYDEC-67 Many of the studi es upon whi c h  thi s conclusion  was based have been recently 
di scredi ted by the USEPA Science Advi sory Board in i ts recent analysi s  of the 
heal th data base for preparation of a revised cr iteri a document for sul fur 
oxides and parti cul ate matter. New concl usi ons have been reached, as di scussed 
in Topical Response 3 . 7 . 9  and Appendix  C, Section C . 3  and C . 4 .  

NYDEC-6B Current l evel s of NO. and nitrates and the i r  health  effects are descri bed i n  
Section 4 . 1  of the DEIS ,  i n  Appendi x B . 3  and B . 7 ,  and i n  the analysi s of health 
effects i n  Topical Response 3 . 7 . 5  and 3. 7 . 10 .  Additional i nformation is  provi ded 
i n  Appendix C . 5  and C . 6 .  
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equa l to Or exceed ing 1 1 3  micrograms per cubic meter , whi c h  i s  the l ower l im i t  at which hea l th effects were noted i n  a commun i ty study i n  Chattanooga . Add i tiona l l y ,  85% of the c it i es i n  the 7 , 500,000 popu l ation c l a s s  exceed th is  yearly avera ge .  The draft NEREIS a l so states that  meet i ng the  current Ambient Air Qua l i ty Standard for ni trogen ox ide of 1 00 m i crograms per cubic meter expressed as the yearly a r ithmet i c  mean concentration  wou l d  be more d i fficu l t  in  the l arge popu l a t ion concentra t ions i n  t h e  Northea st .  Appendix F. which d i scusses the hea l th effects of  n itrogen oxides and the ma in  text are remiss in  not sta t i ng that the n i trogen oxides from the potent i a l  conversion candidates wi l l  i ncrea se a fter convers ion .  The reader s hou l d  be i nformed that i n  many reg ions of the Northeast an  al ready tenuous n i trogen oxide s i tuation may very l i kely be aggrevated by coal conversion . 

In the first paragraph on pg . E-4, the dra ft NEREIS g ives recognit ion  to the fact that pa rticl es of . 5u may seriously  effect the funct ion ing of a l veol i ,  S i nce al�eii l i  'have no c i l ia to remove the parti cles .  S i nce these s i ze part i c l es may s ign i ficantly effect hea l t h ,  there shou l d  be a pred ict ion i n  the f inal  NEREIS  which states how coal convers ion wil l  effect the ambient concentra tions  of th is  s i ze part ic l e and how the emi ss ion of this  s i ze part i c l es wi l l  be m it i gated . 

On pg . E-4 , it is stated that approx imately 50% of the total sul fur rel eased i s  associated wit h  the sma l l est  s i ze fraction  part i c l e  a nd that most o f  t he sul fur is thought to be in  t he form of sul fur ic  ac id  m i sts or meta l l ic sul fate compound s .  Thi s statement appears to be i ncongrouous with Ta bl e E . 3  on  Page E-7 which says that for the pa rt ic le  s i ze . 65 to 1 . 1 um sul fur i s  48 . 8  wt . % o f  t he particl e .  Thi s wou l d  i nd i cate that the average mol ecular wei ght for th i s  s i ze part i c l e  wou l d  be 65 . 5  g .  S i nce a su l fa te mo l ecular weight i s  96 g ,  i t  i s  not pos s i bl e  that for this s ize part i c l e  that the sul fur i s  present in t he form o f  s u l fur i c  a c i d  m i sts o r  meta 1 1  i c  su l fate . The va l ue " 48 . 8  wt . % "  occurring i n  Ta bl e E . 3  s hould  b e  checked for correctness s i nce i t  i ndicates tha t  a lmost  1 /2 of the wei g ht of t h i s  s i ze particl e i s  su l fur . The -un i t  for concentra t ion i n  Ta bl e E . 3  i s  gi ven a s  m i crograms . T h i s  i s  no! a u n i t  o f  concentra t i o n .  The u� i t  of concentrat io� wou l � OCcur in te�s of mi crograms per gram , mo l e s  per l l ter , etc . but not Just mlcrograms by l tsel f .  A correction is necessary for thi s ta bl e .  
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See di scussion on respi rable parti c l e  i ncremental increases from fuel conversion and the associated hea l th analys i s  i n  Topi cal  Response 3 . 7 . 4 .  Regarding how emi ssion  of 0. 5-�-si zed particles  wi l l  be mi tigated , as i nd icated i n  Topi cal  Response 3 . 7 ,  el ectrostatic  prec ipi tators do not remove approximately 30% of the parti c l es l ess  than 5 �m in di ameter from stack gases (USEPA 1977) .  Fabric  fi l ter baghouses are much more eff ic i ent i n  thi s  respect and are the most l i kely  al ternative for reduci ng respi rabl e  partic le  emi s si ons from powerpl ants converting from o i l  to coal (USEPA 1977) . 
REFERENCES 

U. S .  Envi ronmental Protection Agency. Emiss ion  Factors , 34d Ed. AP-42. 
1977. Compi lation of A i r  Pol l ution Research Triangle Park,  N. D .  

Dav i son et al . ( 1974) acknowledged the  di screpancy between part ic le  composition and parti c l e  s i ze for su lfur identi fi ed i n  thi s  comment. I n  the ir  di scuss ion they noted that the h igh concentrations of sul fur obtained i n  the 0 . 65-1. 1 �m s i ze fraction could occur only i f  sul fur were present as the e lement. They observed that thi s  contradicted the fi ndi ngs of Hulett, who showed with e lectron spectroscopy that su lfur predominates as sul fate. The authors ,  therefore, considered that thei r  sul fur val ues ( l i sted in Tabl e  E . 3  of the DEI S ;  see Sec . 5, Errata and Addenda) were a l l  proportionately h igh because of the l ack  of  a f ly  ash standard havi ng sul fur deposi ted on the surface of appropri ately s i zed parti c l es as is requi red for x-ray fl uorescence analys i s .  
Assuming that the 0 . 65-1 . 1 �m  s i ze fraction i s  composed of sul fate and sul furi c  acid ( SO. , H2 , SO. ) ,  the maximum weight percent o f  sul fur wou l d  b e  33%. I f  sul fur i n  t h i s  s i ze range existed a s  metal sul fate, the maximum weight percent of s u l fur wou l d  be l ower. Assuming the proportional i naccurac ies of the sul fur data as suggested by the authors , and that a l l  of the sul fur in the sma l l ests i zed parti c l es exi sts as sul fates or sul furic  aci d ,  the maxi mum wei ght percent s u l fur in the sma l l est s i ze fraction wou l d  be 67% of that stated in Tab le  E . 3.  Applying the 67% figure to parti c les  i n  other s i ze ranges presented i n  Tabl e  E . 3 ,  the 2 . 1-3. 3 �m range would contain  1 7  wt % 5 ;  the 4 . 7-7 . 3 �m range, 5. 3 wt % 5 ;  and the > 11 . 3  �m range , 5 . 6 wt % S .  

O n  the other hand , Davi son e t  a l .  ( 1974) suggested that one poss ib le  mechani sm for trace e l ements to preferentia l ly concentrate i n  sma l l er-s i zed parti c l es woul d  be to exi s t  as sul fi des incl udi ng AS2 53 , Cd S ,  Co S ,  Cr S ,  Hg S ,  Pb S Sb2 S3 , Sn S ,  and Zn S. The weight-percent S in these compounds ranges from 13 for Pb S to 57 for Hg S. In addition;  pyri tic  su lfur ( Fe S2 ) with a su lfur content of 53 wt % may a l so exist as parti cul ate in fly ash. Hypothetical ly then, if su lf ides compri sed of high percentages of sul fur were present in the smal l est part ic les in the fly ash, sul fur cou l d  compri se 48. 8  wt % of these part ic les ,  even in the presence of s ignifi cant amounts of sul fate and �SO • .  S i nce n o  data t o  the contrary have been found, the sul fur data presented i n  Tab le  E . 3  wi l l  b e  mai ntai ned a s  presented origi nal ly by Davi son e t  a 1 .  (1974) wi th the caveats that su l fur , ei ther as SO, or H2S04 is of a l ower weight percent for each part ic le  s i ze category or that s igni fi cant amounts of sul fur in the fly ash are present as metal sul fides.  
REFERENCES 

Davi son , R. L . , D . F .  Natusch , and J . R. Wal l ace. 1974. Trace e lements in fly ash. Envi ron .  Sc i .  Techno1 . 8(13) : 1107-1112. 
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NORTHEAST REGI ONAL EI,VI RONMnnAL I MPACT STATHiENT ( �IERE l S )  

FEBRUARY 5 ,  1982 

MI SCELLANEOUS COMME:nS 

T�e tenns " coal S I P "  and "modi fi ed coal S I P "  are used on the fi rst two 
pages of the "S\II1mary of I ss ues and Concl usi ons"  secti on ( pp .  1 & 2 ) . 
It i s  not appropri ate to use tnese tenns i n  the summary sect i on s i nce 
no previous defi n i tion of these te nns are gi ven i n  the DE l S .  Use of 
these tenns at thi s  poi nt rec; u i res that a defi ni t i on be g i ven for therr 
so that the reader can put the tenns in conte�. t .  They at l east shoul d 
be i ncl uded i n  the L i s t  of Acronyms and Abbrevi ations on p. vi i i .  

The footnote on p .  1 - 1  ind i cates that coal has been assumed to provi de 
a "worst-case" s i tuati on fo r envi ronmental i mpact analysi s .  Thi s 
assumption shoul d be defendec i n  l i ght of the pos s i bi l i ty of us ing  coa l 
oi l mixtures a s  a fue l . 

F igure 1 . 2  on page 1 - 5 i s  mis leadi ng and should  be redrawn . The figure 
i n fe rs that only "natural " systems are i n  the depos i t i on region , and that 
the only depos i t i on is aci d rai n .  The figure s houl d i nc l ude h uman acti vi ty 
such as agri cul ture an d depi ct other ai r pol l utants than a c i d  rai n i n  
contact w i th peopl e ,  bui l dings , and vegetat i on . 

Tab l e  1 . 3  on pages 1 . 6  and 1 . 7  shoul d incl ude agri cul ture as an area of  
conce rn ,  ei the r by i tsel f or wi thi n another heading and assess reg i onal 
cumul ati ve i mpacts from ai r emi s s i ons ( see separate commen t  secti on enti tled  
"Agri cultural Impacts " . )  The  ai r qua l i ty and  water qual i ty boxes shoul d  
state that NOx i s  not i ncl uded i n  the concl us ion ( noted i n  5 . 1 . 3 . 3 ,  p .  
5-5 ) . The bi oti c resource box fo r the comb ustion regi on s houl d recogni ze 
the impacts to vegetati on from a i r  emi s s i on s ,  and the b i ot i c  resources 
box for the depos i tion region should i n di cate the terrestrial i mpacts 
of the i n c rease in ac id  rai n .  

The draft NERE I S  focuses o n  but four categori es  o f  impacts ( page 1 - 1 ) . 
Thi s shoul d not preclude an eval uation of the impact on aestheti cs and 
cul tural resources . The a dverse impacts on aesthetics and cul tural 
resources shou l d  be i denti fied an d add ressed. The New York State Offi ce 
of Parks and Recreati on (OPR) expresses concern over the impact of 
severe S02 concentrati ons on h i s tori c s i tes . Certa i n  mate ri a l s  at such 
s i tes a re  expected to d i s i n tegrate or corrode more quick ly  when exposed 
to h i gh concentrati ons of S02 -- n amely,  pai n t ,  marb l e , certa i n  k i n ds 
of wood , etc.  I n  addi t i on , OPR i s  concerned about the vi s i bi l i ty and 
effects of s tack pl umes in the vi cini ty of  recreation a reas and h i s tori c 
s i tes . They poi nt out that a rchae 1 0�i ca1 su rveys shoul d be unde rtaken 
at propose� plant expans ion and quarry s i tes espec i a l l y  i n  the Hudson 
Ri ve r  Val ley . ( I t  is i mportant that USDOE c ontact the NY State Di vi s i on 
of Hi stori c Preserva tion i n  order to comply w i th the Federal H i s tori c 
Preservation Act. ) 1 .1 addi ti on , consi de rati on shoul d be gi ven to deter
i o rati on of other man-made materi als  such as o i l  based pai nts and 
automobi l e  fi ni shes . 

NYDEC-76 ( -- F igures 3 . 4  and 4 . 2 1 shou l d  show the De l aware and H udson Ra i l road route 
between central Pennsyl van i a  and Al bany/Schenectady. I t  cou l d  be a key 
l i nk in supply of coal to pl ants i n  northern New E ng l an d .  
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The acronym SIP should  have been i nc l uded in the l i st  of Acronyms and Abbrevia
ti ons ; thi s change i s  i nc l uded i n  the Errata and Addenda , Section 5 .  

The analytical approach taken i n  the Northeast Regional E I S  was to focus on  the 
fuel that woul d produce the lIost deleterious envi ronmental effects. This  
provided the outer bounds of  the impact assessment, whi c h  because of its  scope 
cou l d  not address al l the poss ib le  fuel combi nations potential ly ava i l ab l e  to 
the 42 pl ants i nc l uded in the study. It was assumed that the burning of only 
coal (as opposed to coal mixtures) would  generate these types of negati ve i lDpact s ;  
assuming that sulfur l evels  are equal , the transportati on ,  fuel storage, and 
waste di sposal i mpacts associated wi th lDi xtures are less than those associ ated 
wi th sol i d  fue l .  

The graphic  should  have been More c l early drawn both to i nd icate that human and 
manMade systems are affected, as wel l  as to i ndi cate that the Deposition Region 
is by defi n i ti on at a great d i stance from the Combustion Region. · The primary 
type of pol l ut i on associ ated wi th l ong-range transport i s  acid deposition. 

See Top ical Response 3 . 3 .  The resul ts are i nc l uded in the table  under Land 
Use. The di scussi on of ni trogen oxi des has been expanded i n  Topical Response 3 . 2 .  
The impacts o f  a c i d  preci p i tation t o  vegetation were determined t o  b e  too 
mi nor to be i nc l uded i n  the tab l e  ( Sec. 5 . 4 . 4  of the DEIS) . 

Adverse i mpacts of acid deposi tion on cul tural resources are di scussed i n  
Topical Response 3 . 4 .  Impacts t o  archeologi cal and h i stori c s i tes wi l l  be 
eval uated on a s i te-speci f i c  bas i s  as di scussed in Response ACHP-l. V i s i b i l i ty 
effects wi l l  al so be d i scussed on a s ite-spec i f i c  bas i s .  

A t  the tiMe o f  the study, the poss i bi l i ty o f  merger o f  several rai l roads i n  the 
Northeast was not known . Because of the i nter1 i ni ng requi red between these 
rai l roads to del i ver coal to the conversion candi dates,  they were not consi dered 
as l i kely alternatives.  Si nce that time ,  merger of rai l roads i n  the Northeast 
has become a real i ty.  As part of thi s  merger, the Del aware and Hudson Rai l road 
woul d  be a key l i nk i n  supply of coal to northeastern uti l ities .  
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Figu�s 3 . 4  and 4 . 23 a� mi sl eading with respect to the d i �ct l i nkage 
of distant port faci l i ties  to certain N . Y .  ( and possi b ly  Connec ti cut 
and New Jersey) pl ants . I t  i s  most l i kely that fai rly  shal l aw  draft 
barges wi l l  be the only wate rborne equ ipment with access to some faci l i tie s .  
Di �ct transport from the ports of Norfol k  or Newport News or Greenwi ch 
is un l i ke ly .  

;he esti mate of e l ectri c ene rgy �qu i �l!'ents i n  1990 for the :lew York 
Power Pool appears much h i gher than s imi lar  State ar. d  uti l i ty p rojecti ons . 
The s lJT!llary s tatement on p. 3-30 , "The �su1 ts of th i s  constrai ned ana lys i s  
s how that s i gn i fi cant contri b uti ons from conserva ti on,  above those 
indi cated by the powe rpoo1 s  woul d be unl i kely . . .  " i s  s uspect and shou l d 
be del eted .  Readers of the final NEREIS s houl d b e  warned in  Secti on 3 . 3 . 3  
and ft.ppendi x A not to extrapolate prOjected trends i n  generation to apply 
to trends in �giona1 a i r  qual i ty l evel s .  ( Further discussion by the 
State Ene rgy O ffi ce is contained in attached Appendix  I I ,  "Conse rvati on 
and Energy A l te rnati ves " . )  

O n  p .  3-38 unde r "Spe c i fi c  Impacts , "  the second pa ragraph cor�ct1y s tates 
that wind �sources a� s i gni ficant al ong coastal a�as . Hawever ,  i t  
shou l d  a l so s tate that the w i n d  �source i s  even g�ate r  50+ mi l es off
s ho� and aes theti c impact wou1 d be g�at1y �duced or e1 imi nated. 

I n  section 4 . 1 . 3 . 2 ,  the New York s ub�gion disc us s ion contains  a s tatement 
begi nning ,  "As l aw-sul fur o i l  becomes less avai l ab1e--- . "  With respect 
to �si dua1 oi l ,  thi s statement appears to i gno� exi sting trends in the 
� fi n i ng indus try to desul furing c rude oi l in the i n i ti a l  s tep in the 
product refi n i ng process .  (Appendi x I I I ,  attached ,  entitled " Fuel 
P roduction and Consl.mption T�nds" conta i ns data by the New York S tate 
Energy Offi ce �garding cur�nt t�nds i n  sul fur content of refi ned o i l .) 

The fi nal NEREIS ( i n  parti c ul ar, Section 4 . 5 . 1 . 1 ,  pOi nt H 10) shou l d  
provi de appropriate cautions to revi ewers �garding envi ronmental impacts 
that may or may not be expected from the consump tion of projected coal 
s upp l ies . ( Appendix I I I , attached ,  enti tled " Fuel PrOduction and 
Consumpti on T�nds " contains data by the New York State Energy O ffice 
on coal consumpti on es timates in New York State . Appendix I V ,  a l s o  
attached, enti tl e d  "Compari son of Uti l i ty a n d  Tota l  Coa l Deman ds i n  the 
Northeas t" , was prepa �d by Department of Envi ronmenta1 Conse rvati on s taft.) 

The conve rs i on of approximate ly  16 ,000 Mil of uti l i ty capacity wou l d ,  i n  
theory e ffect the d i spatch i ng of other sources connected t o  the e lectri c 
gri d .  Long range transport model i ng usi ng the Advanced S tati sti cal 
Trajectory Ai r Pol l ution ( ASTRAP) model focuses on speci fi c changes at 42 
powe rp 1ants and then appl ies  that �su 1t  to obse rved exi st ing condi tions .  
A conve rsi on of a p l ant tha t �sul ts in  i n creased capac i ty l evel s  may 
�su 1t  i n  dec�ased ene rgy output from other upwi nd sources tha t a �  
i nte rconnected .li th the e lectri c  system. Thi s  e vent upsets the existi ng 
emi s s i on budget both in te rms of tonnage and l ocati on . It i s  s uggested 
that this l imi tation of the mode l i ng e ffort be di sc ussed i n  appropri ate 
sections on pp . 5- 14 and 5 - 1 5 .  

NYDEC-83 from coal convers i ons even though the� i s  g �at debate about worl d 
[ -- The NEREIS shoul d add�ss the i s s ues rai se d  by carbon diox i de  emi s s i ons 

w i de warming or  coo l i n g  t�nds . Coal combustion appea rs to be a major 
source of worl d wide C02 accumul ati on . 
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Even with expansion of annual coal dumping capaci ty in New York Harbor to 
17 mi l l ion tons ,  there wou ld  be i nsufficient dumpi ng capac i ty to supply a l l  of 
the convert i ng p l ants connected to New York harbor v ia  the i ntracoastal water
way. Water shi pments to these pl ants from other coal p iers requi re outside 
sh ipments us ing either col l ier or ocean tug-barge. The Vol untary Conversion 
Scenario of 27 converting stations ( see Sec . 1) rel ieves this s i tuation, and 
the New York Harbor dump i ng capacity woul d  be suff icient for a l l  but one of 
these pl ants to take del i very by shal low-draft barge. 

The estimates of energy requi rements made by the New York Power Pool (DEIS ,  
p .  3-30) were made to  assess  the effect of al ternate technologies and  conserva
tion and results  are expressed in terms of fuel used. It was done to s how, 
comparati vely , the effect of di fferent fuel mixes on oi l consumption. It is 
recognized that demand for e l ectricity has dropped markedly for many reasons 
and that prices have i ncreased at the same time .  Some cal l  this  conservation. 
However, the p l ants schedul ed for convers ion are now operating (us ing oi l and 
gas )  and wi l l  continue to operate after convers ion ( us i ng coa l ) .  E lectriCity 
demand wi l l  affect only the number of pl ants that wi l l  convert, and factors 
other than demand , such as p l ant age and coal type requi rements , a l so wi l l  
affect the dec i sion whether o r  not to convert. 

It  i s  recognized that there i s  no d i rect relationship between changes in genera
ting capacity type and a ir  qual ity. Ai r q ua l i ty wi l l  depend on other variables  
as wel l  as the type of fuel burned. A regional study such  as the Northeast 
Regional Envi ronmental Impact Study can , at best,  approximate the effects of 
i ndividual si tes on the a i r  qua l i t� of the region i nvolved, and some careful 
extrapolation wi l l  be necessary to do that. 

Thi s statement is correct. However, other envi ronmental concerns woul d  ari se 
that woul d  requi re analys i s .  

Comment noted. I n  Section 4 . 1. 3 . 2 ,  add after the second complete sentence: 
"There is a trend in  the refin ing i ndustry toward desul furi z i ng crude o i l  i n  
the in it ial step of the product refining process . "  

Al l o f  Section 4 of the Draft EIS  i s  devoted to a description o f  the current 
s i tuation as required for asses s i ng the impacts of convers ion of the 42 p lants .  
The i mpacts resul ting from the i ncremental i ncrease i n  coal use  i s  assessed i n  
Section 5-- i n  particular,  Section 5 . 5 . 3 ,  i n  which i s  di scussed the effects of 
coal demand and PSD consumption on the region in which combustion wou l d  occur. 

The potential  modificati ons in emi ss i ons resu l t i ng from a change i n  the power 
grid can be addressed only i f  a specif ic  emi ss ion scenario is hypothes i zed. 
Such considerations are beyond the scope of thi s  document. 

Carbon dioxide i s  released duri ng fuel oi l combustion , al so. The i ncrease i n  
carbon dioxide emi ss ions i f  a l l  4 2  p lants were to convert woul d  b e  about 26% 
of current emi ssions from these pl ants , or an i ncrease of 0. 15% of global 
anthropogenic emi ssions or 0 . 002% of total g lobal emis s ions. The conversions 
wi l l  have l i tt le  effect on the atmospheric carbon diox i de budget. 
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In the di scuss i on of  the use of trucks between Lona I s l an d  and Dutche s s  
County at t h e  t o p  of p .  5-6 1 ,  i t  is  unclear what i s be i n g  t r uc ked a n d  the 
quanti ti es i n vol ved . The 3 . 4  percent i n crease i n  vehi cu lar  traffi c i s  
reported as " the l argest poten t i al i mp act i n  terms o f  tonnage" p re s umably 
anywhere wi thi n  the T ransporta ti on Networks Reg i on a n a l y z e d .  Thi s i ncrease 
"---woul d be the case i f  al l fi ve Long I s l and p l ants were to t ruck wastes 
north al ong the Hudson Ri ve r to Dutchess County to d i spose of i t  in l i me
stone m i n i ng area s ,  a n d  in tum , were to ob t a i n l i me from the same county . "  
S i nce " l i me" ( not l i mes tone? ) i s  bei ng trucked back to the Long I s l an d  pl ants , 
does thi s mean FGO s c rubbe r s l udge i s  i n cl uded i n  the tonnage b e i n g  trucked 
north? I t  i s  not c l ear  from des cri p t i ons of ve hi c l e s  used to h a u l  fly a s h  
and s l udge wastes on p .  4-6 1  and 4-65 whether they woul d b e  s u i tab l e  for 
return tri p s  wi th l i me ( or l i mes tone ) . 

The "no greater than 3 . 4  pe rcent i n c rease i n  vehi c u l ar traffi c" reported on 
p .  5-6 1  for h au l i n g  mi nera l s  and wastes between Long I s l an d  and Dutchess 
County is rea l ly a s i gni fi cant i ncrease because it is a l l heavy t ruck traffi c .  
What woul d b e  the percentage o f  truck traffi c i n crea s e ,  and what i wpacts woul d 
these heavy veh i c l e s  h ave on conge s t i on , s a fe ty and hi ghway na i n te n ance? 
This is  a very hea v i l y  deve l oped urban co rri do r whi ch passes t h rough :�ew Y ork 
C i ty ,  a n d  i n cl udes b r i dgE a nd tunn e l  l i mi tati ons . Use of trucks for mi n e ral 
and waste h a u l i n g  i s  men ti one d in a n umbe r  of pl aces throug h o u t  �ERE I S  and 
l i tt l e  acknow l e dgement is g i ven to the p ro b l em o f  the i r  use in h i gh l y  u rban 
areas . Thei r l i ke l y  use and i mpacts s hou l d  a l s o  be acknow l e dg e d  in Tab l e  
1 . 2  under the "Trans portati on Networks Reg i on "  col umn .  

Secti on 4 .6 . 3 . 3 ,  "Waste Col l e cti on Di sposa l "  o n  p .  4-79 shoul d note i n  the 
di scus s i on on s u rface and groundwater cont ami nati on , that i t  is pos s i b l e  w i th 
s u i tab l e  l i ners - - i n  fa c t ,  a pozzol i thi c mi x t u re of fly ash a n d  FGD was te 
l i n;e - - to d i s pose of power p l an t  was tes even b e l o.v  water- table l e ve l . ( S u ch 
a di s po s a l  s i te i s  p resen t l y  under' con s i dera t i on for app roval wi th res pect 
to con ve rs i on of one of the Hudson Val ley p l an ts . : 
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In general , i mpacts due to truck traffi c wi l l  be s i te-spec i f i c  in nature. The 
exampl e  of f ive Long Is l and pl ants was chosen because these were pl ants whi ch  
had  the  poss i bi l i ty of contri buti ng to  the  l argest cumu l at i ve i mpact. The 
wastes bei ng trucked i ncl ude both ash and scrubber sl udge. It  has been assumed 
that the trucks used to ship  ash wi l l  return with l ime and l i mestone ( see 
Sec . 5, Errata and Addenda , p. 5-61 ) .  These wou ld  be hopper sem l - trall ers with 
a maximum gross weight of BO ,OOO lb.  The stabi l i zed scrubber s l udge wou ld  be 
haul ed in semi trai l er combi nation dump trucks w ith a maximum gross weight of 
BO ,OOO lb. Truck traffi c for al l f ive pl ants wou ld  be 103 round trips per day. 
Under the Vol untary Conversion Scenario ( see Sec . 2) , only two of the Long 
I s l and Stati ons wou ld  convert. In thi s case ,  there wou ld  be only 30 round 
tri ps per day. 

Average dai ly traffi c  counts on Route 9 between New York c i ty and Poughkeeps i e  
ranged from a l ow o f  6 , 100 i n  Putnam County ( 197B) t o  a h i g h  of 43 , 500 i n  
Duchess County ( 1977) whi l e  data for 1979 from the two counti es are B , 400 and 
9 , 700 , respectively (USDOE 19BO ) .  The 3 . 4% i ncrease i s  with respect to the l ow 
count of 6 , 100 . With respect to the hi ghest count i t  i s  0 . 5%. The actual 
congestion impact on th i s  route is d i fficult  to assess , s i nce capaci ties must 
be known as wel l as traffi c dens it ies for al l segments of the route. 

It is unl i kely that al l five pl ants wou ld  choose Dutchess County for waste 
di sposal and l ime and l i mestone supply .  There are al ternatives for di sposal 
s i tes , l ime and l i mestone suppl ies , rout i ngs ,  and mode (barge ) .  For cumu lat i ve 
impacts to occur i t  wou ld  require several pl ants sel ecti ng the r ight comb i nation 
of al ternatives to generate convergent traffi c routes .  The  probab i l i ty of 
ach i ev i ng a traffi c impact as h igh  as 103 round trips a day i s  very l ow .  
Therefore , the very comp l ex anal ysis  requi red to i denti fy and assess rel ative 
traffi c  impacts for al l poss i bi l i ti es was deemed unwarranted. 

In addi tion ,  under the Vol untary Conversion Scenar i o  ( see Sec. 2) only two of 
the f i ve Long I s l and pl ants wou ld  convert. In thi s case , the maximum poss ib le  
cumu lat i ve impact woul d be  30 round tr ips  on Route 9 .  The  l i kel i hood of both 
of these pl ants usi ng the same route is very smal l and so it is unl i kely that 
cumul ati ve impacts wi l l  occur. Analysis  of the prob lems of the truck traff i c  
from each o f  these pl ants wi l l  b e  addressed i n  the si te-speci f i c  E ISs .  

REFERENCES 

U .  S. Department of Energy. 19BO. Transportati on Impact Statement,  Mandatory 
Coal Convers ion for Northeast Uti l i ties .  Prepared by Transportation and 
Economic Research Assoc iates , I nc . , Fal l s  Churc h ,  Va. , for the Offi ce of 
Fuel s Conversi on Economic Regul atory Admi ni stration , Washi ngton, D . C .  
(Draft) .  

The use o f  arti f ic ial l i ners to reta i n  l eachate and drai nage from the pond and 
l andfi l l  was di scussed i n  the E I S  supporting technical  report on sol i d  waste 
di sposal ( Sagui nsi n et al . 19B1) .  

Some app 1 i cat i ons of Poz-O-TecR as bas i n 1 i ners have been made i n  Ari zona and 
Pennsyl vania and are bei ng c l osely watched. This material  is a mi xture of FGD 
scrubber s l udge , fly ash ,  bottom ash , l ime , and other add it ives .  The permeab i l i ty 
of thi s mi xture was reported to be about 10-6 to 10-8 cm/s after curi ng. Use 
of this l i ner is attracti ve because the prime i ngredi ents , sl udge and fly ash , 
are avai l ab le  on s i te .  A uti l i ty can , therefore , manufacture i ts own l i ner.  
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Sagui nsi n ,  J. L. 5 . , et al . 19B1. Northeast Regional Envi ronmental Impact 
Study. Waste Di sposal Techni cal Report DOEIRG/005B. Prepared by the 
Divi s ion  of Envi ronmental Impact Stud ies ,  Argonne National Laboratory , 
Argonne , I l l . ,  for the Economic Regul atory Admi ni strati on ,  U . S . Department 
of Energy , Washi ngton, D . C .  
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'"'' -" [ -- Secti on 1 - 4 i n  Append i x  I s hou ld  b e  expanded t o  cove r F G D  mine ral extracti on 
s i tes as we l l  as coal mi nes . Use of power pl ant waste materi a l  to recl aim 
many l imestone quarries i n  I�ew Y ork State i s  under seri ous con s i derati on . 
S uch a p rogram appears far more feas i ble  than use of coal mines and wou l d  
s upport rlew York ' s  Mined L and Reclamation Act.  
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APPENDIX I I  
CONSERVATION AND ENERGY ALTERNATIVES 

USDOE ' s  effort to i nvestigate the role of conservation and al ternati ve 
technol ogies as a s upplement or pos s i ble  s ubsti tute for coal convers i on i s  
commen ded.  However,  USDOE ' s  estimate o f  el ectri c energy requi rements i n  1 990 
for the New York Power Pool ( NYPP)  appears much h i gher than simi l a r  State and 
uti l i ty prOjections . Accordi ngl y ,  a s ummary statement contained on p. 3- 30 , 
"The resu l ts of this constrained analys i s  show that s i gn i fi cant contributions 
from conservation above those i ndi cated by the powerpool s  woul d be unl i kely" , 
i s  s uspect and shoul d be deleted. Addi tional ly,  the reviewer of the final 
NERE I S  shou l d  be warned i n  Section 3. 3. 3  and a l so Appendix  A not to extra
pol ate projected trends in generation to apply to trends in regional ai r 
qual i ty leve l s .  Di fferences in projection techni ques , 'generation mi x and 
emi s s i on profi l es to new sources must be considered. l / 

• Projected Generation Leve l s :  Table A . 4  indi cates that USDOE ' s  projected 
generation leve l s  for the NYPP in 1 990 range between 1 46 ,000 to l S2 ,OOO 
GWH2/ depending upon the projection case . In response to State l aw ,  3/ 
members of the NYPP and the State Energy Offi ce are requi red to project 
electric energy requi rements for fi fteen-year future periods . Forecasts , 
whi ch are subject to a ri gorous adjudi catory review process have recently 
been prepared. The Nypp4/ forecast 1 990 generation requ i rements to be 
1 3S ,S74 GWH--a l evel con s i derably bel ow the draft NEREI S projecti ons . 

The forecasts of the State Energy Offi ce ( SED)  are a l so considerably 
bel ow  those of the draft NEREI S .  SED ' s  projecti onsS/ are made for various 
scenarios whi,ch appear to approximate some of the cases displayed in the 
draft NEREI S .  A compari son of those scenarios i s  displayed bel ow :  

Scenari o :  

N o  Energy Al ternatives
No Coal Conversion-NYPP 
1 990 

USDOEa/ 
Generation (GWh ) �49b/ 
% Coal Based 2 6 . 4% 

SED 
133,530 

1 9 . 8% 

Scenari o :  

Energy Al ternati ves
Coal Convers i on-NYPP 
1 990 

USDOEC/ 
1S0,S 14  

41 . 4% 

SED 
132,423 

41 . 4% 

l/These comments are based upon the d iscussion material  contai ned in the Draft 
Northeast Regi onal Envi ronmental Impact Statement (DOE/EIS-0083-D ) .  SE� 
reserves the ri ght to s upplement these comments upon receipt and review of 
DOE ' s  report enti tled Conservation and Al ternative Energy Contributions a�d 
Envi ronmental Impacts in the Northeastern Uni ted States ,prepared by Science 
Appli cation , Inc.  

2/The headings on Table A.4 of  the NEAE I S  i nd i cate that generation i s  expressed 
in MWh ' s ; i t  is bel i eved that the correct heading shoul d be GWh ' s .  

3/Section S-1 1 2 ,  New York State Energy Law. 

4/Report of the Member E l ectri c Sys tem of the New York Power Pool , Vol . 1 p . 70 ,  
Apri l 1 ,  1981 . 

S/Draft New York State Energy Master Plan I I -Update ,New York State Energy 
Offi ce , August 1981 . 

a/Draft NERE I S ,  Append ix A, Tahl e A .  4, Col . a .  
48 849 ·tlln tic 

b/nraft NERE I S ,  Appendix A, Tabl e A . 4 ,  Col . a Total i nd i cated as 1 , ,ar, e 

total of components i s  146,819 .  

tlDraft NERE I S ,  Appendix  A. Ta ble A. 4 ,  Col . e .  " _ 1  

NYDEC-87 

NYDEC-88 

The di scussion of the use of inactive portions of mines and quarries as l and
fi l l s  for the di sposal of powerpl ant waste mater i a l s  i s  presented in Section 6 . 4  
o f  Sagui nsin  e t  a1 . ( see References to Response NYDEC-86 ) .  I n  fact, a s  i ndi
cated i n  Topical Response 3 . S (Waste Di sposal ) ,  several uti l i ties i n  the State 
of New York (e . g . , the Albany ,  Danskammer Point, and Barrett station s )  are 
actively considering l imestone quarries for the di sposal of coal waste material s .  

The potential for additional conservation i s  noted i n  Appendix  0 ,  Section D . S . 
Di fferences in USDOE and NYPP or NYSEO projections are the resul t  of deferred 
capacity. 

.j::o 
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l 
NYOEC-89 

NYOEC-90 

The above table , whi ch compares approximately equal scenari o assump
ti ons , i ndi cates a considerable di fference in generation l evel s .  As a 
res ul t of the above , i t  is strongly recommended that the previ ous referenced 
quote on p. 3-30 be deleted from the final NERE I S .  No �upport for the 
contention that conservati on leve l s  beyond those recommended by powerpoo1 s  
has been provi ded i n  the draft NERE I S .  

• Draft NERE IS  Generati on Projections and Future Ai r Qua l i ty :  The final 
NEREI S  shou l d  caution revi ewers not to project future ai r qual i ty trends 
on the projected trends in electri c energy requi remen ts . As di splayed 
in the previous tab l e ,  a di fference is 1 5 , 000 to 1 8 , 000 GWh exi st between 
simi l ar scenarios.  Thi s di fference coul d  be equated to an unresol ved 
need , for approximately 2 ,900 MW of addi ti onal generati on capacity. Simply 
stated, New York State and the NYPP bel ieve that the need does not yet 
exi st for thi s  capacity and therefore envi ronmental consequences from thi s  
add i t i onal capaci ty shou l d  not b e  expected. 

APPENDIX I I  I 

FUEL PRODUCTION AND CONSUMPTION TRENDS 

Certa i n  statements within the draft NERElS regardi ng the expected 
rel ationship  between fuel production/consumpti on pi!tterns and a i r  qua l i ty 
trends are i naccurate and requi re appropri ate qua l i fi cat i on .  The de fici encies 
shou l d  be corrected i n  the final tlEREIS .  

Low/High S u l fur Oi l :  In  section 4. 1 . 3 . 2 the New Yoo'k s ub''egion di scuss i on con
ta i ns the fo 1 1  owi ng statement: 

"As low-sul fur oi l becomes l ess avai l ab l e ,  faci l i ti es wi l l  cons ume 
natural gas , h i gh-s u l fur oi l ,  or coa l .  I f  s u ffici ent natural g as 
i s  not ava i l able  in the reg i on , hi gher-sul fur fue l s  wi l l  be burned , 
res u l ti ng in greater S02 emi ssi ons . "  

W i th res�ect to res i dual oi l ,  th2 e>: isting  s tate;ncnt appeill"S to i gnore 
exi sting trends in the refining i ndustry to desu1 furize crude oi l in the 
i n i t i a l  step in the product refi n i ng process .  For examp l e ,  a recent report 
of the National Petroleum Counci 1 1 / i ndi cates that the greatest drop-off i n  
res i dual oi l product demand during the period 1 982-1 990 wi l l  occur i n  2+�; sul fur 
category ( projected -4.  nI) .  Equal gains a re expected in the 1 percent to 2 
percent sul fu1 resi dual oi l category (rrcj('cted +4 . 6�n . Onl y  modest decl i nes 
are expected in the less than 1 percent sul fur res i dual oi l c l ass ( p rojected 
-2 .  6�:. ) .  Addi ti ona 1 reports cf refi nery efforts to desu1 furi ze crude oi l a 1 so 
exi st . 2/ 

Coa l  Consumption Trends : Section 4 . 5 . 1 . 1 , 4 . 5 . 1 . 2 ftnd Append i x  0 describe 
the1lpproach used to forecast coal s upply and consumpti on wi thin the Northeast 
regi on ,  including New York State. This effort and approach is appropriate to 
analyze the maximum impact on the supply base and transportation system. HOI·I
ever, the reviewers shou l d  be cauti oned not to assume that future ai r qua l i ty 
trends wi l l  vary inversely wi th coal consumpti on .  As i s  the case wi th fore
casted 1 990 electri c generation ,  the State Energy Offi ce ' s  (SED) recent pro
jecti ons di ffer from those conta i ned in the draft NERE IS  (see attached A?p�ndi x 
I l l ) .  A comparison of projected 1 99 1  New York coa l consumption is as fol l ows : 

l/Niltional PetroleumCouncT1-;--Refinery F l ex i bi l i ty for the USOOE, December 1 980 , 
p .  E-30, Table  I l l .  

2/See Oi l and Gas Journal Issues for �'arch 3D, 1 981 ( p .  6 3  5 0  81 ) and January 5 
1 981 (p. 43 to 48) . 

I I  1 - 1  

NYOEC-89 

NYDEC-90 

See Response NYDEC-78 . 

Comment noted. The potential for additional conservation i s  analyzed i n  
Appendi x  0. 3 and 0 . 4 .  The differences i n  forecasts sti l l  d o  not change the 
conc l usion  of d i sp l ac i ng s i gni ficant amounts of o i l  through coal conversion. 
Further , the 27 p l ants or 42 plant conversion candidates are base- l oad pl ants 
that wi l l  be required i n  1990 anyway , gi ven i ncreases i n  projected demand. 
Lowering of the 1990 forecasts (e .g . , s l ower economic growth) wi l l  l i kely 
result in deferring nuclear or new coal pl ant construction. ""'" o ...... ...... N 



1991 MYS Coa l Consumption 
(xl06 Tons)  

� 
Uti l i ties , including conversi on 
Industrial 
Meta 1 1  urgi ca 1 
Miscel l aneous (export, etc . )  

DOEa! 

27.2 
7.3 
4.9 
0 . 3  

'J9.7 

smb! 

21 . 5  
3 . 1  
3 . 3  
2 . 7  

3Q.6 
alDra ft NERElS App-endh 0 p.  0-1 0 .  • 
b!Draft New York State Energy Master Plan I I -Update, New York State Energy Offl ce , 

August 1 981, inc l uding  appendices . 

SEO ' s  estimate may even be v i ewed as optimi st ic  by some part i e s .  For exampl e ,  
uti l i ty consumption a ssumes demand occu ri n9 for o n e  fac i l i ty whi c h ,  for rea sons 
d i scussed previou sly,  faces a d i ffi c u l t  conversi o n  s i tu a t i on . It al so noted 
that the Data Rescurces Inc . ( DRI ) Goa l model "forecasts"  New York ' s  coa l 
consumption i n  1 980 to be 1 5 . 4  x 1 0  ton s . 1 / Recent reports from t he Energy 
Information Adm i n i stra t ion o f  DOE indica te that New York ' s  1 930 coa l consunlpt ion  
for a l l  sectors probably d i d  not  exceed 1 2 . 1  x 1 06 ton s . 2/ 

For the above reason , i t  is suggested t ha t  the final  NERE I S  ( in pa rticul a r ,  
revi sed sect ion 4 . 5 . 1 1 ,  poi n t  n O )  prov i de appropri a te caut ions to rev iewe,.s 
rega rd i ng envi ronmenta.! impa ct  tha t may or may not be expected from t he 
consumpt ion of projected coa l supp1 i e s .  

l/Draft NERE l S ,  Appendh D .  Table  0 . 3  
2/USDOE, Energy Data Report-Coal Distri bution  January- December 1 980,  DOE/E I A-012S 
(80/4Q) Apr i l  7 ,  1 98 1 .  

• �' " • 
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NYOEC-91 

ftppenci x I V 

COMPARI SON OF lT I L l TY A�m TOTAL con on�A:ms IN THE NORTHEAST
I /  

The fo l l ow i n S  tab l e  i s  deri vec frorr. d a t a  i n  T a b l e  0 . 4  o n  p .  D-1 1 .  I t  
shows a fraction o f  the coal demanc due to the total uti l i ty demand rel a t i ve 
to the net total for the Northeast Reg i on .  I t  a l s o sh(J.ols the re l at i ve demand 
due to the conve rs i on uti l i ti e s  to the net total for the t;ortheast Reg i on .  The 
data g i ven i s  for 1981  to 1 99 1 .  From the table it i s  easy to see that the total 
uti l i ty demand in th i s  t i me peri od i s  qui te l a rge , rangi ng from . 5 3  to . 6 2  of 
the tota l demand in the northeast Regi on . S i mi l a rly , i t  can be seen f rom the 
tab l e  th at the converted uti l i t i e s  demand in 1991 is a s i gni fi can t  port i on of the 
total Northeast Region dema n d .  Twenty percent of the total demand in the �Iorth
east Region in 1991 wi l l  be re s u l t  of u ti l i ty convers i ons . The i n forma t i on i n  
Table 0 . 4  and the above tab l e  s houl d b e  s umma ri zed i n  the text for the reade r .  
The reason f o r  s ummari zati on i n  the t e x t  i s  that i t  c l e a

'
rly s h (J.ols that t h e  uti l i ty 

demand i s  the l argest demand for coa l i n  the Northeast Regi on and that the converted 
faci l i ti e s  woul d represent 20 percent of the total emi s s i ons i n  the Northeast 
Reg i on from coal b u rn i ng . Howeve r ,  it is p robab l y  not reason ab l e  to expect that 
a l l  other thi ngs wi l l  be equal . In fact , prob a b l y  more rea l i s t i c  to expect that 
the converted faci l i ti e s  w i l l  contri b ute more than 20 percent to the total 
emi s s i ons that are gi ven off from burni ng of coal in the Northeast Reg i o n .  The 
re ason for thi s i s  that the converted faci l i ti es w i l l  prob a b l y  not be subjecte d  
t o  the new source pe rformance standards . T he re fore , thei r re l ati ve contri b u t i o n  
t o  total emi s s i ons from coal b u rn i ng i n  the 1980 to 1991 pe ri od wi l l  probably 
be greater than thei r re l a ti ve amounts of coal deman d .  

YEAR 

1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 

UT I L I TY PORTION OF NORTHEAST COAL DEMAND 
( De ri ve d  From Page 0- 1 1 ,  T a b l e  0 . 4 . )  

TOTAL UT I L I TY 
Net Tota 1 of
NE Regi on 

. 56 

. 56 

. 5 4  

. 5 3  

. 55 

. 5 5  

. 55 

. 5 7  

. 5 8  

.60 

.60 

. 62 

CONVERSION UT I L I T Y  
N e t  Total o f  
NE Regi on 

c 
o 
o 
o 
o 

. 0 4  

. 08 

. 1 3 

. 1 7  

. 19 

. 20 

. 20 

l!
These comments h ave been prepared by s taff of the Bureau of E n vi ronmental 

Protec ti on , Di vi s i on of F i s h  and W i l d l i fe ,  New York State LJep t .  of Envi ronmental 
Cons e rvati on .  

I V- l 

NYOEC-91 See Top i c a l  Response 3 . 8 .  
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On page 5-6 . USOOE indi cates that i t  i s  not the actual numeri cal val ues 
of the SIP l imi tations with regard to S02 emi ssions that are i mportan t.  b ut 
the trends . 

Tab le  0 . 4  on p .  0-1 1  can be l ooked upon as a s i mp l i st i c  model for determining 
the trends of  S02 emi ssions from coal usage i n  the Northeast Reg i on .  Clearly 
from the table i t  can be seen that i n  the year 1980 . the number of megatons of 
coal to be used in the Northeast Reg i on wi l l  be 108. I n  1991 . thi s  val ue wi l l  
increasp to 190 . Thi s  indi cates that there w i l l  be an almost doub l i ns of 
coal usage in the Northeast Region over that 12 year peri o d .  A l l  other things 
bei ng e�ual . one would expect that emi ssions woul d double from coal usage a l s o .  
Even i f  a i r  emi ssions from coal usage over t h i s  12 yea r peri od do not double . 
they most certa i n ly wi l l  increase and there fore . the trend i s  for increases 
in S02 aci d  depos i ti on and NOx emi ssi ons . S i nce the faci l i ties that are to 
be converted are of an o l de r  vin tage . i t  can be e xpected that the i r contri butions 
to emissions wi l l  be re l ati vely hi gher than thei r contri buti ons to coal demand.  

IV-2 
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�p."- E  Ell,; NEW mRK 
STATE ENERGY OFFICE 

)- ::. ..:: ." ROCKEFELLER PLAZA to'Q� "7 .:::.. . . :.' ,-" ALBANY. NEW YORK 12223 
""11,; , . " ".,'  . .  ' '»0 JAMES L LAROCCA. COMMISSIONER 

Ms .  Marcia F. Goldberg 
U . S .  Department of Energy 
Office of Fuels Convers ion 
Economic Regu latory Administrat ion 
2000 M Street , NW, Room 3 3 2 2  
Washing ton,  D C  20461 

Dear Marcia: 

December 28,  1 98 1  

W e  now understand that the wr i tten comment period established f o r  the 
Draft Northeast Regional Environmental Impac t  ·StBtement has been extended 
by one month for a ll par t ies . During this extended period , we anticipate the 
receipt of the Air Quality Technical Report prepared by Frank Korengay of 
Oak Ridge National Laboratory . The review of the mater ial , which we believe 
to be present 1n the Technical Repor t ,  will be of great ass istance t o  this 
Office 1n preparing constructive COIJIIIIents for the Final Impact Sta tement . 

A more recent review of the draft document has revealed a need for 
three additional technical reports which appear to have been prepared 
specifically for the Draft Northeast Regional Environmental Impact Statemen t .  
This letter requests a copy o f  the fol lowing three documents : 

U . S .  Depar tment of Energy . 1 98 1 .  Conservation and Alternative 
Energy Contribut ions and Envirorunental Impacts in the North
eastern United States . Prepared by Science Applicat ions , Inc . ,  
Oak Ridge ,  Tenn . ,  for the Economic Regulatory Adminis trat ion ( DRAFT) 

Walsh, P .J . ,  e t . al .  1 9 8 1  Northeast Regional Environmental Impact 
Study : RefereDce Document for Health Effects of Air Pollution. 
Prepared by the Health and Safety Research Division, Oak Ridge 
Nat ional Laboaratory, Oak Ridge , Tenn . , for the Office of Fuels 
Conversion, Economic Regulatory Administration, Washington , DC ( DRAFT) . 

U . S . Department of Energy . 1980 . Transportation Impact Statement 
Mandatory Coal Conversion for Northeast Util i t ies . Prepared by Trans
portation and Economic Research Associates, Inc . , Fal l  O1urch , Va . ,  for 
the Office of Fuels Conversion, Economic Regulatory Administration, 
Washington, D.C. ( DRAFT) 

� I 
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NYSEO-l 

-2-[ As  a follow-up to our verbal discussions in New York City on December 1 7 ,  
I would like aome Cl

.

aSS1f1C8t 1on of informat ion displayed in certain figures 
within Chapter 5 of the draft dOClDDent .  The question pertains to the relation
ship of Figure 5 . 3  to Figure 5 . 1  and also the relat ionship of Figure 5 . 4  t o  
Figure 5 . 2 .  Specifically, a r e  the numeric values displayed i n  Figures 5 . 3  
an d  5 . 4  incremental t o  the values displayed i n  the preceeding figures on 
pages S- lB  and 5- 1 9 ?  

'''''-, [ Additionally, I would like to inquire about the relat ionship of Tab le 5 . 6 
to Tables 3 . 9  and 3 . 1 0 .  We were of the impr ession that the predicted increa.e. 
and total concentrations for S02 in the New York City area that are displayed 
in Table 5 . 6  should be replicated again in Tables 3 . 9  and 3 . 10 .  Thi. doe. not 
appear t o  be the case for a t  least the Modified Coal SIP scenario. Clarifica
tion is request e d .  

I n  t h e  interests of expediency, I would appreciate a phone call ( 5 1B-473-0B35) 
o n  the above two questions. Thank you for your assistanc e .  

Sincerely yours, 

�?� 
Energy Planner IV 

CJK/kcd 

NYSEO-1 

NYSEO-2 

The val ues in OEIS Fi gures 5. 3 and 5 . 4  are i ncremental to the Fi gures 5. 1 
and 5 . 2 ,  respectively,  as the revi ewer assUlled. 

The predi cted i ncreases and total concentrations for S02 in the New York 
C i ty area that are di splayed i n  OEIS Table 5 . 6  should have been repeated 
in Tabl es 3. 9 and 3 . 10. The annual average val ues for the Modi fied Coal 
SIP should read 14 and 89 , respectively,  as i n  Table 5 . 6 .  
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I'M S«nl4,., 

COMMONWEALTH OF PENNSYLVANIA 
DEP AIlTMENT OF ENVIllONMENT AL IlESOUllCES 

P.O. Box 2M3 
Rani ........ P A 17120 

(717) 787-2814 

January 29, 1982 

Ms. Marsha S. Gol.dberg 
U. S. oepar1lIIent of Ene1'gy EcCllQDic RegUlatory l'dninistration 
Office of Fuels ecnversian 
2000 N. street, N.W". 
wasI:lilr;Jtal, IX: 20461 

Dear Ms. Gol.dberg: 
The �th of PelmSY1vaniA haS rE!'ri.ewed the OI:aft EnVi.rtn

mental I:o{lact Stat:snent CCJI1<!rin3 the c::<rIWI'sian of farty-tloIO powerplants 
fran oil to ooal or alternate fueLs. We wish to point cut several important 
issues .... feel were not <Kl.�tely addressed in the StataDl!l1t. 

1. There is l.ikely to be a !1OlCh higher sulfur 
depOSition problan in the NOrtheaSt than is calculated in 
the En\TiJ:OnIIeIltal Statement. 

2. If the powerpLmts are pemitted to pollute 
right up to current staIXIaxds, it is cur fee.l.in, that 
there will be litUe or no rocm for industrial gra<th in 
certain areas of the NOrtheast. 

3. The omJla.tive impact of illc:reaIISi SUlfur 
8IIissians at the J;il of precipitation am ultimately 
surface ..tar .as not reviewed in the Statement. 

The �th feals the � of Ene1'gy sIP1l.d be asaessin:J 
alternatives for pemi� the conversian of powerplants to coal witb:lut 
an increaSe in the snissian of air pollutants. S�ly assessin; the impact of 
oonversians with limited sn:issian Oaltrols is not an ..:lequate as_t of 
the alternatives available in this proposal. 

Attached pJ.eaae fiM a detailed staff reYiat of the EnViJ:a1DeIttAl 
Statmlent ccvaring the points I manti.oned here am otherS .. feel sIP1l.d be 
addreIISed in the Statmlent. 

The �th wwld liJce to be .  involved in fatIlra stageS of this 
proqr_ inclJ.r.ilnJ arrj 9CX]ping n.et.iD;Js to be belA at site specific EnViJ:a1DeIttAl 
Statements in PennBy1vaniA am ne.i.gbbOring states. 

'IbInk yw far the oppartunity to revi.sw this EnViJ:a1DeIttAl statement. 

�\.. 
A�t 

� I 
� 
� 
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Staff Review 
Draft EIS, Conversial of Forty-'l'Wo 

Northeast Paer Plants to Coal 
by CcmnonweaJ. th of Pennsylvania 

The CClIIIOlWeal th of Pennsylvania has rl!lTiewed the Draft Northeast 
RegiaJal EIS en the potential ccnversien of forty-two p:>werplal'lts fran oil 
to coal or alternate fuels. We wish to bring the following concerns to 
jIOUr attentien for <X'IlSideratien in the future stages of this �. 
SUlfur J:lnissiaJs 

PDER-l � SIP scenarw, corr ess or E!lU.ssion 

[ on P"9'e 5-14 (last line of P"9'e) the Environnental Impact Stata1lent 
states that "sulfur deposi tien Oller eastern !b:th America \oOllld increase 

about 1% for the scenario w:Lth the eatest E!lU.Ss�on lnCranent, the 

scenar�os. Department 0 Envlrormen Resources tes t 
:ux::rease in sulfur depositien \oOllld be 2. 3% based en the nunbers in Tables 5.9 and 5.10 rather than about 1% . The CCmnonwealth requests that the 
authors checIt this figure. ( on  page 1 of the S\:armary of Issues and Cenclusions , the Environnental 

I Impact StateDent states that "At the local scale, air pollution dispersien 
lOOdeling prEdicts that ccnversien at the Coal SIP and at the M:xtifie1 Coal 

, SIP \oOllld centr:i.bJte to an excee1ance of the annual average &)2 standard of 
: 7 ug/ln3 near the MasaI Staticn in Mtine, and an excee1ance of 4 ;.'3/1nJ in ! lei York City. Exceedarices of the 24-br. S02 standard of 30 ug/ln c:cu.ld " also occur in the Bostcn subregien and of 76 ugjm3 in the New York subregion. 

Mitigative techniques can, lxlwever , eUmi.nate these potential excee1ances . "  
PDER-2 ! The tables (see Table 5 . 6) in the ba:iy of the report do rot S\lH,lCIrt the 

I stataDent that "nIitigative techniques can, lxlwever, eUmi.nate these potential 

PDER-3 

I exoee:iances. " 'l11ese tables show that the CXl1'lCentratien of S02 measure1 both 
as a daily and annual average, are slightly above the health rel.ate1 stanlards. 
Even if these marginal violaticns were mitigate1 to show marginal attairment, 

i the Department of Envi.rcnaental Res:nrces wishes to raise the issue of I source-by-soorce Elllissial limitaticns (which the mitigative techniques 
I represent) .  If these 42 pcM!r generating facilities are allowed to pollute I right up to the standard, then there will be little or no roan for industrial I growth in certain porticns of the northeastern Unite1 States. The extent of l centrol which \oOllld be required en the pcM!r plants sIntld be ccnsidere1 in 

rel.atien to regiaJal desires for growth and regicnal cencerns regaxding 
equity beIloieen the EIIIissi.al centrol of these pcM!r plants and the Elllissien 
centrol of other s:nrces many of which are still burning oil . 

Change in pH r on  P"9'e 2 of the S\:armary of- Issues and Cenclusions , the Envirormental 
Impact StateDent states that "At the regional scale, the nn:\eling of lang 
ran::J& t:ransp:lrt pbEm:x!ena prEdicts an increase in sulfur depositien of up to 
6% un:l.er worst-case cx:nl.iticns. nus increase represents a f'6 chan:j'e of less than 

PDER-1 

PDER-2 

PDER-3 

As stated on page 5-14 of the DEIS ,  the 
and 5 . 10 i ndi cate a worst-case , 42-plant 
eastern North America,  of less than 1%. 
for di fferent scenaros. 

simul ations summari zed in Tables 5 . 9 
depos iti on i ncrease ,  for the whole of 
Perhaps the reviewer added depositions  

Many of the emi ssion l im its and ambient a i r  qua l i ty level s have changed. The 
new mode l i ng reflects these changes ( see Topical  Response 3 . 1 ) .  I ndustrial  
growth currently i s  l imited i n  some areas of the Northeast. If the powerpl ant 
convers ions do not use up the ava i l able  i nc rement, other i ndustries may do so.  
I n  some states ,  the ava i l ab l e  i ncrement i s  on a fi rst-come bas i s .  See a l so 
Response MCAQPC- l .  

The analys i s  done for the DEI5 was based o n  four a i r  qual ity scenarios. One o f  
these scenarios , desi gnated the O i l  S I P ,  represents n o  change i n  the 502 emis s ion 
rate from that which currently exi sts with the plants burning oi l .  Due to the 
assumption of no i ncreases i n  emi ss ion rates and pl ants operating at 100% 
capaci ty ,  no changes i n  short-term concentrations- for 502 are predi cted. 
Annual average changes in 502 concentrations are due solely to the changes i n  
capacity factors associated with swi tchi ng from o i l  t o  coa l .  

.j:> 
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POER-4 

POER-5 

POER-6 

POER-7 

POER-8 

<1.03, l.cIMring the (lH of rac:eiving waters !rem 4 . 20 to 4 . 17 .  A chIInI:Je of this 
I'IIIOgni.tuda is un11Icaly to qarwrata any 9«lCIIdary or tar:tiIIry lqIIIcta" .  A � of 0.03 (lH bv itself is un11Icaly to have an a:-vable iq)act. ac:.o.vw: , it 
hila balm t:hi!CiiiliiAtive effect of IIIIII1Y such chIII1qeS which have taIcm plaoll 
for IIIIII1Y years that hila caused the acidification of cur pracipitation. tt.re 
oaDIIS a tm. when the state an! the tedaral �ts IIIlSt ask oot-"Ia this 
iqlact by itself significant?"--blt rather "_ can caol conversial taka plaoll 
without i.ncr:easin9 the tlIIIisIIials of air pollutants?" 'Ihis hila oot balm done for 
the issue of sulfur � in the atmosphere. 'lbis ErN�tal DDpaCt 
Sta� is inccIIIplete without such a diacuSSial. 

� [ Page 3-10 an! F-7 mention that the RAM Dispersicn Modal is usa! to 
del.i.Mate the OepositiQ"l Ragial of the U.S. Eastern SeaboUd an! its i.ntmSities of pollution levels therein. on.::EIS sb::uld ackncwleclge a modal lJmitation 
in that the RAM DisparllCl1 Modal is oot sensitive to tcpJgraphic an! urban 
cleVeJ.opIwnt effects. 

Wildlife Habitat 

to quant.i£y the type an! amrunt of wildlife habitat destrOYed by mining 
operatiO"ls. "n>e third sentenee states that J.ncreaSed mining activity will 

( on.  seca>d paragraph of the SUpply Reqial sui:loIeCtiaI Q"I � 3-24 is 
�t ocntradictcry. "n>e first 9811_ implies that it is oot possible 

cnl.y I)aV'll a minor lmpact Q"I biotic resoorces becauSe of habitat loa. HOw can 
the third sentence be supported if it is oot possible to quantify habitat losses? 

CQ-Generation ( page 3-40 identified caol-fired cogeneration as the � �atiQ"l 
alternative ocnsidered. Are there other �tion alternatives which 
cx:W.d be CQ"ISidered? 

StreIID Data 

[ 
SectiQ"l 4.2.1  Q"I page 4-l0 ocntains !ICIlIIO mial.ellding data about 

PennSYlvania' s  watar pollution problems. PennSYlvania has 50, 000 miles of streIID8 of which 12, 962 miles are major streIID8. l\IxUt 2,795 of major str_ 
are polluted. Acid mine drainage hila polluted 2 , 000 miles of major streoms. 
Acid mine drainage will be the principal or a ocntr:iblting factOr in about 90% of the 2,273 miles of major streaus which will oot .-t 1983 natiO"llll watar 
cpl&li ty staIldards. 

EIS PrOceSa an! Alternatives 

l "n>e p.u:pose of tiering in the EIS process is to proride for a well 
0CI0tdinated an! efficient use of lIIX"9 specific levels of assessnant. iIOWeIIer • 
this lEIS is under develop1e:lt ocno.u:rent with seoeral site-specific coal 
ocnversion EIS ' s  c:overed by this generiC CEIS . 'Ibis wculd sean to defeat the 
p.u:pose of the tiering process as a toOL tor makirg �sive levels of env:i.rcnnental decisiala. 

"l!Ie PennSYlvania Governor's Energy CQmcU strQ"lg'ly enoouraqes the 
use of �le resoorces such as win:l, hydro an! plDtO\lOltaics , an! wculd encourage a closer Look in the site-specific EISa when they are undertlIken. 

POER-4 

POER-5 

POER-6 

POER-7 

POER-8 

The RAM code does not i ncorporate the effects of terrain  on varying IAeteorol ogical 
cond i t i ons , whi ch do represent l imi tations on the usefulness of the predicted 
results throughout the entire region. (See al so Responses USOOI-13 and MONR-4) .  

The  i ntent of  the f irst  sentence i s  to  i ndi cate that the quantity of Jpeti fJc 
types of d i fferent wi l d l i fe habitats ( e . g. , m ixed mesophyti c forest) 1S ur ed 
by an i ncrease in surface coal mi n i ng cannot be predicted. It i s  estimated 
that the proposed fuel conversi on of 42 powerpl ants wi l l  resu l t  i n  an i ncrease 
of about 6% in the area of l and disturbed by surface coal mi ning by 1990 (pre
d i cted total area di sturbed: 440 ha) .  The conc l us i on that habitat l oss  wi 1 1  
cause only mi nor impacts to biotic resources (thi rd sentence) i s  based �pon 
the smal l areal di sturbance predi cted to occur as a result  of the proposed 
action relative to the total amount of wi l d l i fe habitat avai l able.  

Wood-f i red cogenerati on is  considered i n  Tables A. 3 through A. 5 of the OEIS.  
S ince the goal of the OEIS was to expl ore ways to save oi l ,  l iquid fos s i l  fue l s  
for cogenerati on were not consi dered for cogeneration.  

See Response NYOEC-51. 

Al though some of the s i te-spec i f i c  documents were devel oped concurrently with 
the regional EIS, no dec i si on wi l l  be made on final i z i ng proposed s ite-spec i f i c  
prohibition orders unti l after the regional EIS has been f inal i zed. The regional 
EIS was desi gned to provi de the broadest framework for envi ronmental deci sion
making. Thi s transl ated i nto the i dent i f ication of potential  envi ronmental 
" hot spots" , parti cul arly in the area of ai r qual i ty. Mit igation of these " hot 
spots" was addressed in the regional EIS to sOlie extent, but more detai l ed 
analysi s  of techniques for pol l ution reduction can real i stical lY be addressed 
only at the s i te-spec i f i c  l evel , where engineering opti ons are consi dered. The 
i denti fi cation of envi ronmental "hot spots" does not di squal i fy a site, or 
group of s i tes , but rather suggests the best approach to i nd i v i dual convers i ons.  

""" I ..... N o 
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Ms. Mlrsha S. Goldberg 
Office of Fuels COnversion 
Economic Regulatory Administration 
2000 M. Street , N.W. 
Washington , D. C. 20561 

Dear Ms. Goldberg : 

In reply refer to 
R�I-CZ'" 
CZ 8 :PE 

( We  hav; reviewed the Draft North East Regional Environmental Impact Stateurnt (EIS) for the potential conversion of 42 powerplants from oil to coal or alternate fuels and find it not con.,lying with the intent of the regulations implementing the Federal Coastal Zone Management Act (FC�) and the Council on Envirorunental Qual ity Regulations on implementing the National Environmental Policy Act (NEPA) procedures . 
!be FCZM4, requires that Federal agency activities d irectly affecting the coastal zone lIIlSt be cons istent with approved state Coastal Zone �tmagement (ClM) programs to the maximum extent practicabl e. Since the COmmonwealth of Pennsylvania has an approved CZM Program and has implemented review mechanisms to assure consistency of Federal activities with the enforceable policies of our program, it is, therefore , our interpretation PDER-9 that a consistency determination lIIlSt be made and so stated in the EIS , Section 5 . 3  Land Use. Specifically, the Department of Energy is required to notify us at the earliest practicable time of plans to undertake an activity or development .project directly affecting our coastal zone (s) , and whether or not it is consistent to the maxiJ!un extent pract icable with Pennsylvan ia ' s Mlnagement Program. 

The Council on Envir:onmental C)lality Regulations on implementing the NEPA procedures, states in Section 1502 . 6 ,  that in the EIS. environmental consjiluences shall be addressed and shall include discussion of, "(C) possible cOilf 1CtS between the proposed action and objectives of Federa l ,  regional ,  State and local land use plans , policies and controls for the areas concerned . "  Additionally, in Section 1506 . 2  of these regulations it is stated, '�o better inter grate environmental impact statements into State and local planning processes, statements shall discuss any inconsistency of a proposC':! action with any approved State or local plan and laws . Where an unconsistency exists , the statement should discribe the extent to which the agency would reconcile its proposed act ion with the plan or law. " 

PDER-9 The regional E IS is des igned to address the potentia l  i mpacts that mi ght OCcur from mul tip le  coal convers i ons . The conversion of 42 powerplants . the "federal acti on" assessed in the document, represented ;in analytical worst case. Thi s approach was sel ected because USDOE had no way of knowing whi ch of the 42 pl ants would actual ly convert. Not a l l  of the pl ants i ncl uded in the study had proposed proh ib it ion orders i ssued to them; this group i nc l uded Schuy l ki l l  and Southwark. Consequently . the "proposed acti on" was ana lyt ical . not real . Coordi nati on with the Pennsyl vania Coastal Zone Management Program i s  more appropriate to s i te-speC i f i c  analysi s  than to the cumu l at i ve analYS i s  done for this document. In the s i te-speC if i c  analYS i s .  speci f i c  combustion and waste di sposal opti ons are di scussed that can be compared more rea l i st ica l l y  with state coastal zone plans .  

Based o n  a survey o f  the uti l it ies inc luded i n  the DEIS .  add iti onal analYS i s  was done o n  a reduced number o f  conve rsion cand dates. Schuy l ki l l  and Southwark are not i nc l uded in this  more real i st i c  convers on scenario (see Sec . 2 ) .  The add it ional analysi s  is gi ven in Section 3 of th s FEIS .  

"" I 
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POER-IO 

Ms .  Marsha S. Goldberg -2- February S, 1982 

Since Pennsylvania ' s  CZM Program is Federally approved and the 
SClaJylldll and Southwork power generating stations are both located within 
our coastal zone boundaries , there needs to be a consistency determination 
made in order to bring this action into COJIlll iance with the intent of the 
regulations iDplementing NEPA. 

"Therefore , since loe have found nowhere in this docment any 
reference to Pennsylvania ' s  CZM Program or a consistency determination 
statement of any form we reconnend that these issues be addressed in the 
content of the final draft docunent. In order to assure conq>l iance with 
the previously IIImtioned regulations loe offer our assistance and coopera
tion in this matter. 

In addition to the above general comnents we would like to make 
one specific cOJiment on the Draft Environmental Inpact Statenent . This 
camnent is out of our area of responsibil ity but in any case we felt it was 
important to bring to your attention. Figure 5 . 7  page 5-31 shows an approxi 
mate al ignment for the Allegheny River in Permsylvania. Geographically the 
Allegheny River ends at Pittsburgh and does not extend to the State of �t1T)'
land as is indicated . This point (Pittsburgh) is located just south of the 
�ringdale generating station. The Iotmongahela River will cone up to this 
point from the south but not from an origin as far east as shol.T\ in figure 
5 .7 .  Also the �ringdale generating station is on the west bdllk of the 
Allegheny River , not on the east bank as indicated in the figure S .  - . 

• If we can be of any help or if you have questions on the comments 
presented ,  please cal l ne at the above referenced nuni>er . 

�� E�-- s' Tabor , Manager 
Coastal Zone Management Office 

POER-IO 
The cOl1lllent is noted, and appropr iate changes are made in Fi gure 5 . 7 ,  which i s  
inc 1 uded in  the Errata and Addenda , Section 5 .  "'" 
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D e c e m b e r  1 0 ,  1 9 8 1  

�tar�ha 5 ,  Gol dberz 
Office of Fuels Conversion 
Economic Regulatory Administration 
2000 M Street. � . W .  
Washington , D C  2046 1 

Sub; eet : Draft �ortheast Re lanaI Envi ronmen t al Imnact Stat ement (OOE/EIS-OOS3_D) 
Dear �ls. Goldberg: 

The Department o f  EnviroTU!lentaI Hanagement has revie,,"ed t h e  DEIS for the conversion o f  foTty�two (42) Northeast power plants from oil t o  coal . and a l s o  the follOldng commen t s :  ( I 
1) On page 1 o f  Appendix F, in discussing t h e  assumptions and input data used i n  the modeling analys i s ,  the foll owlng stat ement is ma d e :  " , . , Predicted total concentrations are given anI)" t o  highlight areas of potential probl ems , not to give total values that could be measu::-ed fo l l o  .... i n g  concentrat i o n s .  The analyses are used t o  predict trends i n  pollutant concen trations not t o  predict spe C i fi c  areas o f  \'AAQS violation . . .  " 

The mode l i n g  done does not i ndicate t h e  South Street , Brayton Poi n t , r.tJnt aup area as .li "hot SPOt" o f  a i r  pol l ut ion .  However, some asswnptions used in t h e  modeling may not be totally correct and t h i s  area might possibly be an area for NAAQS v i o l ations . The t ... o asswnptions used i n  the modeling which may d i ffer in actua l i ty are as follows : 
A. South Street was mode l e d  at an emission rate of 1 . 1  Ib S021 l 06B t u .  A l l  d is cus�i on to d a t e  h a s  indicated that i n  a n y  coal conversion South Street wi l l  actually emit i n  excess o f  tha. , probably. more than twice that amoun t ( 2 . 4 2  1bs 5°2/ 1 06 B tu) .  

B .  The a i r  qua l i ty data base year was 1978 . There i s  nothing any� where to indicate what Brayton Point ' s  contribution t o  that monitored data is. I f  with t h e  conversions taking place, Brilyton Point ' s  contribution in later years (years "'hen South Street and �ontaup convert ) was greater than in 1978 , resul t i ng in higher monitored values , t h i s  Coupled with the above, could possib l y  l e a d  to NAAQS violations i n  t h e  a r e a .  

2) T h e  Draft Environmental Impact Stat ement d o e s  not a n a l y z e  the impacts aSsociated "'ith delayed compliance o f  air qua l i ty regulations relative to the conversion o f  the associated power plant s .  I t  i s  Our understanding 

RIDEM-} 

RI DEM-2 

See Top i cal Response 3. 1 .  

S e e  Response USEPA- 1 .  
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Page 2 

Of 

December 1 0 ,  1981 

l that man)' of these proposed conversions are being proposed 

:::  delayed comp l i ance.  Therefore, the impacts of higher 

t:ml S S10ns during '":.he conversion i s  anticipated and this 

il'lp3.ct should. he .lnal)':ed in the final environmental impact 

statement . 

Thank you for the opportuni ty to review this statement .  If you 

have any questions regarding these commen t s ,  please do not hesitate in 

contact ing me at (401);;:7':'-2777.  

VAB: fmh 
CC: Doug HcV�' 

)"ours very truly, 

f � f·, G.�· i 
� ..c)- .... ..".-- -

Victor A. Bel l  
S r .  Environmenta: Planner 

,-

• 
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HCAQPC-l 

Ms. Marsha S. Goldberg 
Department of Energy 
Office of Fuels Conversion 
Economic Regulatory Admin istration 
2000 M Street, N . W .  
Washington , D . C .  20461 

Dear Ms . Goldberg :  

January 7 ,  1981 

The Middlesex County Air Quality Plann ing Commi ttee (Aope) wishes to 
submit the following conunents in regard to the Draft Northeast Regional 
Environmental Impact Statement which addresses the proposed action of con
verting up to 42 powerplants in the Northeast from oil or gas to coa l .  

The AOPC i s  very concerned with the inequi table use of the available 
sulfur dioxide increment in the New Jersey-New York-Connecticut Air Ouali ty 
Control Region. Future conversion of some oil or gas-burning power plants 
to coal in the Air Ouality Control Region could severely limit major indus
trial dev�lopment in Middlesex County. 

Under the Clean Air Act Amendments of 1 9 7 7 ,  conversions are exempt 
from new source review and therefore do not have to apply under the PSD 
Permi t process . However ,  for areas in which a baseline has already been 
established by a f i r s t  application for 8 PSD permi t ,  such a conversion may 
consume the incremen t .  In Middlesex County, 8 baseline has been established 
for sulfur dioxide and total suspended par ticulates. 

Coal conversions will signi ficantly reduce if not totally eliminate 
the available increment under the Prevention of Sign i ficant Deterioration 
review process. This fact represents a sign i f icant potential impact on the 
economy of the New York Subreg ion and specifically on Middlesex County. 
The potential coal conversion could preclude greater economic growth in 
this area by making it more di fficult and more expensive for new firms 
to locate or existing firms to expand in the region. 

. 

HCAQPC-1 A 1 though coal convers ions may consume PSO i nc rement that mi ght otherwi se be 
avai l ab l e  for growth,  the devel opment of an equitable al l ocation procedure for 
the PSO i ncrement in the Tri-State area or in any area of the Northeast is not 
within USOOE ' s  authority. The results of the a i r  qual i ty analys i s  done as 
part of the DE! S cannot be used to compute i nc rement consumption as that term 
i s  understood in a regul atory context. Such an analys i s  must be done as part 
of the permitting process under the C l ean Ai r Act New Source Review requi rement 
and requires a detai led,  s i te-spec i f i c  examination of the l ocal pol l utant 
concentrat i ons resu1 t i ng from a new or modi fi ed source. Thi s general ly requi res 
use of a relatively f i ne receptor grid in the immediate area surrounding the 
source. The methodol ogy used for the analys i s  discussed in thi s document i s  
not appl i cabl e  for such a s i te-spec i f i c  purpose. The methodol ogy that was 
used i ncorporates the maxi mum pract i cab 1 e number of receptors spread over the 
subreg ional areas in order to pred i ct the trends i n  concentrat i on changes and 
to i ndi cate a "consumption of i ncrement . "  ---

The predicted pol l utant concentrations s hown i n  Tab l e  5. 6 (p .  5-10 of the 
OElS) should be reviewed with this caveat in m i nd .  The effect of the conversi n s  
o n  Northern New Jersey (whi ch wou1 d i nc 1 ude Hi dd1 esex County) i s  found i n  
Col umn C .  The numbers genera l ly i ndicate that even under the Mod i f ied Coal 
SIP Scenario ( the least stri ngent from an air qua l i ty perspective) the PSO 
i ncrement for the New York Subreg ion is not tota l ly consumed; and, under the 
1971 NSPS Scenario there is a net improvement. The analys i s  of an additional 
scenario as part of the rev i s ions to the OElS presents a case of further 
reducti ons in the consumption of the PSO i nc rement. This scenario is based on 
model i ng a reduced number of conversion  candi dates ( see Sec. 2 ) .  

.j>. I 
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Ms. Marsha S. Goldberg 
January 7, 1982 
Page TwO 

The AQPC is asking that the current policy of allocating the remaining 
increment on a f i r s t-come , fi r s t- served basis be eliminated . Instead , an 
equitable allocation procedure must be instituted by the S tates of New Jersey, 
Nev Yor k ,  and Connecticut. 

During the past yeAr there have been unusually high short-term concen
tra tions of sulfur dioxide recorded at the N . J .  Department of Environmental 
Protection moni tor in Perth Ambpy . The commi ttee is therefore very concerned 
about the health, safety , and welfare effects of higher levels of sulfur 
dioxide on the af fected area. 

We urge the u . s .  Depa r tment of Energy to consider seriously the issue 
of the PSD increment consumption and the resulting economic consequences in 
relation to potential coal conversions in the Nor theast .  These potential 
conversions should occur within a rational and systematic allocation of the 
available increment of "clean air .. 

JW/RB :99 

S incerely, 

;� tJ� ) p ,  
John Wiley , J r . , Chairman 
Air Quality Plallning conuni ttee 

� 
, Vice-Chairman 

Air Quality Planning Commi ttee 
Chai rman , Regional Strategy Subcommi ttee 

.". I 
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MIDDLESEX COUNTY PLANNING BOARD 

MEMBERS 

40 LIVINGSTON AVENUE 
NEW BRUNSWICK, NEW JERSEY 08901 

(201) 145-3052 

HYMAN CENTER, Chairman 

DOUGLAS V. OPALSKI 
Director of County ptannlng 

SIDNEY SEWITCH, Vice Chairman 
STEPHEN J. CAPESTRO. Freeholder Director 
DAVID B. CRABIEL. Freeholder 

FRANK J. RUBIN 
Counsel 

JOHN J. REISER, JR.. County Engineer 
JOHN J. BERNAT, JR. RHODA HYMAN 

Secretary DENNIS J. CREMINS 
LOUIS It.. GARLATTI 
WALTER L WILSON 

""-, [ 
Ms . Mar sha S. Goldberg 
Of fice of Fuels Conver s ion 
Economic Regulatory Administration 
2000 M Street, N .W .  
Washington, D . C .  20461 

Dear Ms. Goldberg : 

December 1 0 ,  1981 

The staff of the Middlesex County Planning Board requests that the 
closing date for commen ts on the d r a f t  Northeast Regional Environmental 
Impact Statement - The Potential Conver sion of 4 2  Powerplants from Oil 
to Coal and Alternate Fuels be extended. 

Serv ing the Middlesex County Planning Board are a number of spe c i a l i zed 
committees that deal with questions of air and water resource alloca tion. 
While these committees are meeting and analyzing the EIS throughout week 
of December 7, 198 1 ,  the Planning Board was unable to have the comm i ttees' 
comments available for review prior to the Planning Board meeting on 
December 8 ,  1981 The Planning Boa r d  will complete its review and formulate 
its position at its meeting on January 1 2 ,  198 2 .  ( Also the s t a f f  notes that a s  o f  December 9 ,  1981 only One of the four 

MCPB-2 supporting technical reports are available for review. We urge the immedi-
ate release of the three technical repor ts for our complete review. 

Considering possible local and regional impacts on Middlesex County 
and our involvement in the coal conver s ion process through the scoping 
meeting and now with this EI5 , we request that the comment per iod be ex
tended so that the for thcoming Planning Board sta tement can be incluqed 
in the official package of conunent s .  

Thank you f o r  your continual cooperation. 

DMD : gg 

Sincerely you r s ,  

:DAVID II/ iJ,,,,-,,,.;<K.. 
David M. Dischner 
Pr incipal Environmental Planner 

MCPB-1 

MCPB-2 

, 

The comment period was extended unt i l  February 5 ,  1982. 

A l l  four technical  reports have been i ssued. 

.j:> I ...... "> 
-.J 
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MEMBERS 
HYMAN CENTER, Chairman 
SIDNEY SEWITCH. Vice Chairmen 
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February 5 ,  1982 

M s .  Marsha S. Goldbe r g ,  U . S . D . O . E .  
Office of Fuel Conversions 
Economic Regulatory Admi n i s t r a t ion 
2000 M. Stree t ,  N . W .  
Washington , D . C .  20461 

Dear Ms. Goldbe r g :  

OOUGLAS V .  OPALSKI 
Director of County Planning 

FRANK J. RUBIN 
Coun .. 1 

RHODA HYMAN 
Secretary 

The Middlesex County Planning Board has reviewed the d r a f t  Northeast 
Regional Environmental Impact Statement (NREIS) for the potential conve rsion 
of 42 power plants f rom oil to coal or alternate fuels. Major concerns and 
shor tcomings of the draft NREIS identified by the staff and advisory committees 
involve the following issues: 

1 )  The inequi table use of the avai lable sulfur dioxide increment 
in the New Jer sey-New Yor k-Connecticut Air Quality Control Region . 
'!'he potential coal conversion could preclude greater economic 
growth in Middlesex County by making it more d i f ficult and more 
expensive for new firms to locate or existing firms to expand 
in the region. 

2 )  possible contamination of sur face and groundwater supplies from 
the transpor t ,  storage and disposal of coa l ,  .limestone and waste 
products along transportat ion netwo r k s ,  at port fac i li ties and 
at landfills not environmentally secu r e .  

AIR QUALITY ISSUES 

MCPB-3 
[ 1) 

�"4 1 
Modelling presented in the NREIS does not reflect the most probable 
scenar io for coal convers ion and the subsequent 'impact of these 
conversions in the Nor theast and par ticula r ly in the New york 
subregion. 

Modelling presented in the NREIS indicates that convers ion to coal 
by all potentially feasible power plants in the New York Subregion 
(100 KM squa r e )  would con t r i bute to con traventions of the annual 

average sulfur dioxide (S02) standard .  Contraventions of the 24-hour 
S02 standard would also occu r . Ambient levels in the New York sub
region cu r r e n tly are mon i tored a t  almost the standard and therefore 

MCPB-3 

MCP8-4 

S ince the i ssuance of the oEIS ,  the USoOE has determined that 27 of the original 
42 candidates consti tute a more l i kely conversion scenario ( see Sec. 1) .  

The l atest model i ng analysi s  ( see Topical Response 3. 1) i ncl udes new ambient 
air qual i ty data and a scenario based on those powerpl ants that have expressed 
a conni tment to convert. The most recent data on ambi ent air  qual i ty in New 
York City are now sufficiently below the primary standard that projections 
under the mitigating scenarios in the oElS do not exceed the primary standard. 
The second highest 24-hour S02 concentration of Perth Amboy for 1981 was 
333 �g/m3 . New mode l i ng i ndicates an i ncremental i ncrease of l ess than 10 �g/m3 
in that area; therefore , there should be no major problem. 

.,.. I ..... I\) (X) 



Ms . Marsha S. Goldbe r g ,  U . S . D . D . E .  
February 5,  1 9 8 2  
Page Two 

MCPB-5 

even small increases in the S02 level will result in exceedence 
of the primary standard. In addition, dur ing the past year there 
have been unusually high short-term concen trations of S02 recorded 
at the N . J . D. E . P .  moni tor in Perth Amboy . 

Accor ding to the analys i s  of mitiga tion measures iden t i f ied in the 
NREIS , attainment of the standard will not be possible ..... ith any of 
the identified scenarios (pgs. 5-11 , I2 ) .  The NREIS does not identify 
in any way a response to this finding. A logical scenario for ad
�i i..ionial lIIu�ellin9, i.:hQt silou l �  bt: in�lu�t.:G. in the E I5 ,  wOlJltl ue 
based on those power plants which have expressed a commitment to 
a conve r s ion . This approach would provide a more realistic assess
ment of the impacts on environmen tal resources and g ive decision
making groups a firm base on which to react. The affected utilities 
within Middlesex County and New Jer sey have expressed a strong 
reluctance to meet the major i ty of the convers ion order s .  Planning 
for only a few conver sions are underway. 

2) Middlesex County is greatly concerned that the economic and air 
quality objectives of the County will not be reflected in conver s ion 
decisions because , under the present structure of the Clean Air Act 
Amendments of 197 7 ,  said conversion are exempt from new source 
review and the PSD Permit Process . 

The NREIS states "There is a potential for the consumption of the 
PSD increment by the converted power plants. This could limit 
industrial g rowth in a number of highly industriali zed counties . 
The extent of the impact could not be quant i fied. II If one coal 
conver s ion occurs in this region, it is quite possible that the 
entire increment will be consumed and along w i th it the opportunity 
for greater economic growth. This fact represents a sign i ficant 
potential impact on the economy of the New York Subreg ion and 
specif ically on Mitidlesex �ounty . The �tent.ial cCi:ll conversions 
could preclude greater economic growth in this area by making it 
more d i f f icult and more expensive for new firms to locate or 
existing firms to expand in the region. The r-bsence of any 
analysis of the use and impact of PSD increment consumption in 
the NJ-NY-CONN A i r  Quality Region is a major shortcoming of the 
NREIS and should be addressed prior to the release of the final 
NREIS. Con s ideration should be given to procedur e s  to allow local 
governments ( including Middlesex County) the opportunity to 
actively participate in the allocation of the rema i ning increment 
of "clean a i r 'l .  

Previous cor respondence o f  the Middlesex County A i r  Quality Planning 
Commi ttee to U . S . E . P . A .  Region I I  offices, concerning the burning 
of higher sulfur fuels by COn Ed , voiced COncern over the con
sumption of the sulfur dioxide increment and the impacts of elevated 
sulfur diox ide levels on both the ci tizens and industr ies of Middlesex 
County . 

MCPB-5 Tracki ng the avai lable PSD i ncrement i s  beyond the scope of this study. Base
l i ne concentrat i ons needed to determi ne ava i 1 ab 1 e i ncrement are yet undefi ned 
in many areas of the Northeas t.  Thi s  document i s  i ntended to identi fy any 
potential  impacts on the regional scale. For those areas where several pl ants 
are in c lose proximi ty ,  add i t i onal work was performed to i dent i fy potential 
"hot spots" and determi ne mi t i gat i ng scenari 0 5 .  Because the convers i ons wi l l  
take place over many years , the ava i l able PSD i ncrement and subsequent consump
t i on of a i r  resources is a matter better handled on a case-by-case bas i s ,  as 
wi l l  be done in the s i te-spec i f i c  EISs .  Thi s is not to say that in some areas 
the PSD i ncrements wi l l  not be consumed, but a l location of i ncrements is not 
among the purposes of thi s document. 
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I t  is r e commended that the cun€nt policy o f  allocating the remaining 

increment on a f i r s t-come , f i r s t-served basis be e l i minated . Instead , 
an equ itable allocation procedure must be i n s t i tuted by the State 
o f  New Je r sey , New yor k  and Connecticut . Spec i f ically , the Middlesex 

County A i r  Quali ty Planning Commi ttee has requested that a meeting 

be o r g anized w i t h  o f f ic i a l s  f r om New yo r k ,  New Jersey , New Yo r k  C i t y ,  
USEPA and Middlesex County t o  review the increment allocation issue . 
This meeting would serve as a forum to determine a f a i r  resolution 
o f  these conc e r n s .  

WATER RESOURCE ISSUES 

MCPB-6 

MCPB-7 

1) s i tes iden t i f ie d  in the NREIS to receive waste products from coal 
converted power plants were not designed and do not have the necessary 

envi ronmental safeguards to prevent con tamination o f  sur face/ground
water sys tems . 

The improper d i sposal o f  a power plant I 5 waste products may lead to 

fur ther contam ination of sur face/groundwater systems u t i l i z ied for 
potable supply. Whi Ie the NREIS states that "No unavoidable adverse 

effects on water resources due to combu stion waste and d i sposal a r e  
expected t o  result i f  land f i ll s i tes are prope r ly selected, designed 

and constructed " ,  the d i sposal s i tes ident i f i ed in the NREIS for the 
Sayreville and Sewaren plants , include Edgebo[o , ILR, Globa l , and JIS 
Land f i l l s .  w i th the exception o f  Edgeboro, the land f i l ls ..... e r e  not 
designed and cons tructed with any type of environmental safegua r d s . 

In add i t ion , since no s i ting c r i te r i a  were u t i l i zed when these land

f i l ls were establi shed they presently interface with sur face/ground

water systems u t i l i zed for potable supply. 

The final E I S  should include a survey o f  those land f l l ls which a r e  

capable of accepting such wastes without harmful e f f e c t s  o n  water 
resource systerrs. 

2 )  There w i l l  be the need for env i r onmen tallY secure d i sposal s i t e s  
f o r  t h e  w a s t e  products generated a t  c o a l  conve r s ion power plants . 

Sludges from f ac i l i t ies constructed to desu lfur i z e  flue gas w i l l  be 

a major new source of heavy metals which may contaminate sur f ace/ 
groundwater suppl i e s  if not properly stored and d i sposed. These 
sludges are normally stabilized in large pond s ,  which if not properly 
s i tes wi ll impact the water resources o f  a region. An analysis o f  
t h e  capacity o f  e x i sting s t o r a g e  ponds a n d  t h e  oppo r tu n i t i e s  for t h e  

construct ion o f  n e w  s i tes should b e  included in t h e  f i n a l  EIS . 

MCPB-6 

MCPB-7 

It i s  true that some of the di sposal s i tes i denti f i ed in the statement were not 
des i gned and constructed wi th proper envi ronmenta 1 safeguards. However,  the 
purpose of cons ideri ng al l the exi sting and potential  di sposal s i tes i n  the 
Northeas t Region ( see Sec . 4 . 3 . 3 . 2  and Table 4 . 16 of the OElS)  was to ful ly 
assess the potent i a 1 cumul at i ve o r  i nteracti ve i mpacts on surf ace- and ground
water due to combustion waste di sposal . The f i nal s e l ection  of a di sposal s i te 
for each candidate pl ant and any suggested m i t i gation measures neces sary to 
upgrade the di sposal s i tes to meet the sel ected envi ronmenal regulati ons wi l l  
b e  di scussed i n  detai l i n  the s i te-spe c i f i c  E 1 S s .  Under the Vol untary Convers i on 
Scenar i o ,  the number of p l ants requi r i ng FGD i s  reduced. These changes re sul t 
i n  great reduction of the quanti ties of s l udge produced. 

The di scuss i on of potential  offects on water resources from the col l ect i on and 
di sposal of combust i on wastes i nc l ud i ng FGO s l udge is presented in Secti on 5 . 2 . 3 . 4  
o f  the OEiS  and i n  Response ClF-ll. The study i ndi cated that a l though there 
may be s i te-spec i f i c  impacts on water resource systems , the potential for 
cumulative or i nteractive  impacts would be mi n i mal because of the nature of the 
water bodies  and .:,e relative l ocat i o n  of the candi date pl ants. Al s o ,  it was 
stressed i n  Section 5 . 2 . 3 . 4  that the des i gn of waste-storage ponds would be a 
major determi n i ng factor i n  ensuri ng contai nment of s l udge waste that may pose 
a threat to water envi ronment. Future construction of hol d i ng ponds should 
fol l ow the general des i g n  c r i teria outl i ned in Secti o n  5 . 2 . 3 . 4 .  
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MCPB-9 I 
1 

The NREIS presumes that c u r r e n t  fly ash markets w i l l  absorb the 

m i l l ions of tons o f  fly ash collected a t  the conve r ted power plants. 
Also i t  s t a tes that fly ash i s  an a l lowable intermediate cover 

mate r i a l  i n  N . J .  a t  existing land f i l l s .  The NREIS does not provide 
any reg ional analysis to suppo r t  i t s contentions as to the possible 

ma r k e t  for fly ash and it does not state that use as COver mate r i a l  
i s  contingent upon an acceptable engineering analysis o f  the ash 

i tse l f , and the geology and hydrology of the land f i l l . AgoE'in an 
analysis o f  the exi::.ting and proposed environmen tal secure d i sposal 
capaci ty should be included i n  the final EIS . 

Groundwater systems i n  the Lower Ra r i tan/Middlesex County Region 
a r e  overstressed and should not be considered as avai lable for 

fur ther use . 

The NREIS states that coastal plain aqu i fe r s  are capable of supplying 
add i t ional quantities o f  wate r . While this may be true if you 

examine the supply issue based on regional geolog i c  provinces; the 
location of the unused groundwater supplies dOes not coincide w i t h  

t h e  location o f  t h e  power p l a n t s  o r  o t h e r  demand cente r s .  T h e  NREIS 
contends that the practice o f  interbasin diversions w i l l  g r ow as 
water requ i r ements increase. This conten t i on may not apply to 

groundwater supplies con sidering escalating energy costs , for 

pumping and the poss i b i l i ty o f  contamination of supplies due to 

over -pumpage and chemical dumping . 

We appreciate t h i s  Oppor tun i ty to comment on the D r a f t  NREIS. Please 
continue to keep u s  i n formed o f  acti v i t i e s  in regard to the conve rsion of 

power plants to coal use and other energy-rela ted act ivi ties e f fecting O u r  
Coun ty . 

HC:gg 
cc : 

Sin<..:e:.:ely yuu r s ,  

J./l1;�Cha:£f� 
Midaiesex C�nty Planning Board J . 

John Wiley , A i r  Qua l i ty Planning Comm i t tee 
John Ko r zun , LR/MC Water Resou rces Assoc i a t ion 

MCPB-B 

MCPB-9 

The di scussion of coal ash uti l i zation is presented in Topi cal Response 3. 5 
(Waste Oi sposa 1 ) .  

The i nterbasi n  di versions were developed i n  the Northeast Region for the purpose 
of trying to mitigate the uneven distribution of the region ' s  surface water 
(not groundwater) suppl i es with regards to its major population and i ndustrial 
centers. The practice of this water transfer scheme, as mentioned in O£IS Sec
t ion 4 . 2 . 3 . 4 ,  has in some instances caused i nterstate and/or i ntrastate contro
versy. However, the U.  S .  Water Resources Counci l  expects that by estab 1 i shi ng 
sound mechani sms for the equitab 1 e a l l ocat i on of water resources,  the practice 
of i nterbasin  diversion wi l l  i ncrease as water requi rements grow. 
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� 
TESTIMONY OF DR. PETER E. COFFEY 

ON THE SUBJECT OF 
DRAFT NORTHEAST REGIONAL ENVIRONMENTAL IMPACT STATEMENT 

My name i s  Peter E. Coffey. I III Admi ni strator of Air Qual i ty Programs 
for the New York Power Pool . The lIember systems of the New York Power Pool 
are Central Hudson Gas & Electric Corporation ,  Conso1 i dated Edison Company of  
New York, I nc . , long Is land lighting Company , New York State Electric and Gas 
Corporation,  Ni agara Mohawk Power Corporation, Orange & Rockl and Uti l i ties,  
Inc. , Power Authori ty of the State of New York, and Rochester Gas and Electric 
Corporat i on. 

As an atmospheric scientist I have been i nvol ved i n  aci d  precipitation 
rel ated research s ince 1973 and have written a number of technical papers on 
the subject. 

I have reviewed those sections of the "Draft Northeast Regional Envi ron
mental Impact Statement" pertaining to atmospheric  phenomena associated with 
acid  precip itation. r In  general these sections reflect the present pub l i shed state of knowledge 
regardi ng atmospheric processes . However there are several changes or additi ons 
which should be made. 

The draft envi ronmental impact statement uti l i zes the ASTRAP model (Shannon \ 1981) to predi ct a very smal l i ncrease in the deposi tion of acidic  pol l utants 
resulting from the conversion of 42 power pl ants from o i l  to coal ; however, 

I the number of pl ants slated for convers ion has been reduced from that number. i In New York alone at l east four of the pl ants i ndentif ied in the draft are not 
, being consi dered for conversion (SEMP I I ) .  Therefore , the deposi tion values 1\ should be recalcul ated to reflect the smal l er number of anticipated conversions. 

Furthermore , a 1 imitation not considered in the draft document which adds 
1 to the conservatism of this lIode1 in the deposition region i s  the assumpti on \' of fi rst order chemistry. This  impl ies a di rect proportional i ty exists between 

emission changes and deposi tion changes. Such an assumption i s  generi c  to a l l  
of the l ong range transport model s now i n  use s i nce the actual chemistry of  
the aci d i fying processes i s  not known. However recently publ ished articles 
(Hegg and Hobbs 1981) , (Granat 1978) ,  (Wi l son et a1 1981 ) ,  and statements by 
high 1y respected atllospheri c sci ent i sts (Cicerone 1981) ,  ( lazrus 1981) , (Mohnen 
1981) reflect a growi ng awareness in the scienti fic  COlllllunity that these 
processes are l ess than first order. What has been observed is a l ack of 
correspondence between emi ssion changes and deposi ti on changes i n  North America 
as wel l  as in Europe. 

Increased emissions have transl ated i nto no or lIuch l ess than proportional 
i ncreased deposition in the deposi ti on regions. Research efforts are now l" underway to develop the appropri ate atlDospheric chemistry relationships. I n  
conclus ion thi s model , usi ng f i rst order chemi stry would be  expected to  over
predict deposition changes by a factor dependent upon the non1 i nearity of the 
chemical processes. Thi s  should be noted i n  the document. 

NYPP-1 A reduced number of p1 ant convers ions , ref1 ect i ng more recent i nformat i on than 
that avai l able  for the DElS ,  i s  di scussed in Topical Response 3 . 1. 

Al though not always recogni zed as such, the question of non1 i nearities in 
l ong-range transport, transformation, and depos i ti on processes is a "two-edged 
sword . "  I f  precipi tation scavenging is l i mited by the concentrations of other 
substances such as hydrogen peroxide, smal l i ncrements of emissions of sul fur 
oxides may produce even smal ler i ncrements of sulfur wet deposition. On the 
other hand, i f  the neutral i zi ng capacity of a ... oni a ,  for i nstance, i s  satu
rated by current sul fur and nitrogen oxide concentrations i n  parts of the 
Northeast, as might be i ndicated by i ncreasing acidity of sul fate particles 
between 1 1 1  i nois and the east coast (Johnson et a1 . 1981) ,  then an i ncrease i n  
emi ssi ons of sul fur oxides mi ght l ead t o  a somewhat hi gher relative i ncrease 
in concentration and dry deposition of acidic  sul fate particles.  Thus , the 
1 i near assumptions i nvo 1 ved in current state-of-the-science regi ona 1 transport 
and deposition models may be regarded as a middle-of-the-road approach. I f  
one i ncreases the scales o f  spatial and temporal averages sufficiently, then 
l i near assumptions must apply, s ince "what goes up must come down . "  

REFERENCES 
Johnson , S . , R .  Kumar ,  P .  Cunni ngham , and T . A. long. 1981. 

Network: A Progress Report and Data Summary. ANl-81-63. 
laboratory, Argonne , I l l .  

MAP3S Aerosol 
Argonne Nat i ona 1 
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Section 4. 14 "Deposition Region" shoul d  not refer to pH 5.6  as "a theor
etical Ideal" for rainfa l l  pH. Al l prec ipitation processes are I nitiated by 
cloud condensation nuclei or Ice forming nuclei . There is no apriorl reason 
that the natural ly produced nuclei should be of neutral pH. Furthermore , the 
Initial ly fOl'Md droplets or Ice crystal s ,  as the case may be , vi l l  scavenge 
natural ly occurring gases and particles from the atmosphere. These gases and 
parti c l es can be strongly acidic or basic. 

Precipitation samples col lected In remote areas of our gl obe shov a vide 
range of pH ' s  from the upper 3s to w l l  above 7 (Gravenhorst et al 1980) .  

NYPP-2 I Northern Hemi sphere averages tend to be around pH 5 (Worl d Meteorological 
Organization 1974). Hi storical data taken fl'Olll glacial Ice cores (Hllllller et 
al 1980) also Indi cate that over the past mi l leni a preci pitation pH has averaged 
vel l  under 5 . 6. 

In general , I vould concl ude that the strong acids and a l kal i ne agents, 
both natural and anthropogeni c ,  control precipitation pH nov and alvays have, 
not atmospheric CO2• Also I bel ieve that the "natural' or "theoretical Ideal" 
pH to be expected In a gi ven region has a vide variation vhich Is strongly 
affected by c l lute changes and soi l chemistry. 

My overall assessHnt of the draft doc�nt vlth respect to acid precipi
tation I s  that vlth the Inclusion of the suggested IIOdl ficatlons It vl l l  
present a vlev IIOre consistent vlth the present techni cal l i terature. 

REFERENCES 

Cicerone, R. , "Acid Pol l utants: Hi tchhi kers Ride the Wi nd" C&EN September 14, 
1981, P. 21. 
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NYPP-2 Since the publication of the DEIS, the " theoretical ideal" of rai nfal l  pH as 
5. 6 has been questioned in several arti c les In the open l i terature. The state
lltent that the Ideal pH is 5 .6  does not take i nto account natural or anthropo
geni c  contami nation and the subsequent chemical reactions that occur in rai ndrop 
formation and precipitation. Devi ati ons from a pH of 5 .6  are caused by either 
natural or man-made pol l ution, and i t  Is not presently knovn vhich contributes 
more. It Is true that the "natura l "  pH of rainfa l l  may not alvays be 5 . 6 ,  but 
the "theoretical I dea l" is concerned only vl th atmospheric carbon dioxide, 
vhich i s  not consi dered a pol l utant. 
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& Economic Development 
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Louis Hdmbach 
County E.Kecutive 

Ms . Marsha S .  Gol dberg 
Office of Fue l s  Convers ion 
Econom i c  Regul atory Admini stration 
U . S .  Department of Energy 
2000 M Street, N . W .  
Washi ngton, DC 20461 

Dear Ms . Goldberg: 

Goshen. New York 10924 

i914)294·5151 

Peter Garrison, CommiSSIOner 

Richllrd s. DtTuril.. Deputy Commissioner 

December 23 , 1981 

Re: Draft Northeast Regional E l S  
( 42 Powerp 1 ants ) 

The Tri -State Regional Pl anning COlTlTli s s i on has transmi tted 
a copy of your DRAFT E I S  on powerp1ant conversion from o i l  to coal . 
Two of the pl ants aJanskalTlTler and Lovett) serv i ce Orange County. 

We have revi ewed the draft EIS and f i nd the concl u s i ons 
you have reached to be acceptabl e  for Orange County . The County 
Government strongly supports proposa l s  by our uti l i ty companies to 
convert their powerp1 ants at DanskalTlTler and Lovett to coal . Such 
convers i ons wi 1 1  benefi t the pub 1 i c and our economy in terms of 
reduced power cos ts . 

Very tru ly yours, f/dMt/S.LlI� 
Richard S .  DeTurk 
Deputy COlTlTli s s i oner of P l anning 

RSD: rtt 

OCDPED-l No response requi red. 
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Harsha J. Goldberg 
Office of Fuels Conversion 
Economic  Regulatory Admi ni stration 
2000 "M" Street, N .W. 
Washington, D. C. 20461 

Dear Hs . Goldberg: 

FACSIHILE 

February 5, 1982 

ImDact Statement 
to Coal or 

The Port Authority of New York and New Jersey is a municipal corporate 
i nstrumental ity of the States of New York and New Jersey. It was created i n  
1921 with the consent of  Congress to plan, develop and operate termi nal s  and 
other fac i l ities of transportation and commerce , and to advance projects i n  
the fields of transportation, economic development, and world trade that 
contribute to the promotion and protection of the commerce and the economy in  
the Port Di strict. The Port Di strict compri ses an  area of about 1 , 500 square 
mi les in New York and New Jersey adjacent to New York Harbor. The Port 
Authority undertakes only those projects authorized by the two states. 

In June 1980 , the Port Authority estab l i shed a coal transportation task 
force to i nvestigate coal transportation and handl ing systems in the 
New York/New Jersey metropol i tan region in response to recent developments i n  
the domestic  and i nternational coal trade. Si nce then, the Port Authori ty has 
assessed the Northeastern coal market by means of a survey of  uti l  i ti es con
sidering conversion from oi l to coal . The Port Authori ty' s survey was 
designed to obta in  i nformation regardi ng al l  facets of coal uti l i zation in the 
Northeast: coal source and speci fications , methods of transport, regulatory 
and envi ronllental requi rements and fi nancial opportuni ties and constrai nts. 

Our concern about energy is di rectly rel ated to the ways which the cost 
and supply of  energy has contributed to regional economic problems in recent 
years. The overwhelming dependence of thi s  region on oi l ,  especi al ly imported 
o i l , i s  the s ingle overrid ing factor affecting our energy s ituation. S i nc� 
almost two-thirds of the electricity in this region i s  o i l - f i red, the conver
sion of uti l i ti es to coal would result in a s ignifi cant reduction in regional 
o i l  demand. The Port Authority recognizes the potential benefits to the 
economy and COmmerce of the New York metropol i tan region of  replac ing expen
sive ,  unsecured foreign o i l  with less costly energy sources. The Port Authority 
a 1 so recogni zes that a rapi d convers i on of uti l i  ty boi l ers from oi 1 to coa 1 
wi l l  speed the arrival of rel ated economic benefits to the region. 

� I 
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Whi le  the Port Authority strongly supports the region ' s  efforts to reduce 
its dependence on oi I ,  we are concerned that this goal be attained in an 
envi ronmental ly sound manner. The analyses in the draft NERElS form a sol i d  
basi s  for ascertaining the envi ronmental impacts o f  regi onal coal conversions. 
Further, the document covers a ful l range of i s sues and, consequently, wi l l  
surely a i d  i n  the development o f  well -balanced decisions. We do, however, 
have three concerns about the draft NERElS: 

1) the d i scussion about the uti l i ties is factua l ly i naccurate ; 
2) the di scussion of the water transportati on system i n  the Port of 

New York does not incl ude projects presently under study ; 
3) the di scussion of the rai l  transportation system in the Northeast 

region does not thoroughly describe the means by which many uti l i tes 
prefer to transport coal to the units being converted. 

NORTHEAST UTI LITI ES r Events s ince the release of the draft NERElS should have far-reaching 
consequences for the content of the final document. For example ,  provi s ions 
of the Omnibus Budget Reconc i l iation Act of  1981 which a l l ow uti l i ties to 
actively request prohibition orders i nstead of passively receiv ing a federal 
mandate should alter the scope and content of the final NEREIS. In addition, 
interv iews of uti l i ti es in  thi s  region by the Port Authority indicate that 

. many of the facts have changed s i nce the draft NEREIS was released. As a 
I result,  we have recommendations for changes in two areas. 

I F irst, the l i sts of electric generating stations proposed for coal con-
PANYNJ-l : versions (Tables 1. 1 and 2 . 1) should be updated. Accordi ng to the Port 

, Authori ty survey, Far Rockaway , Sewaren , and Gl enwood are not potential  can
didates for conversion. New England Electric ' s  Salem Harbor fac i l  ity is now 
burning coal , and therefore, is no longer a candidate. If an accurate number 
of plants is not computed , the envi ronmental impacts of coal conversion in the 
Northeast regi on cannot be accurately assessed. We suggest that uti l i  ties be 
contacted to reconfirm their plans to uti l  he coa l .  

PANYNJ-2 

Second , apparently the U. S. DepartMent of Energy el iminated units over 25 
years of age froll a l l  l i sts of coal conversion candidates (po 1-1) .  Tables 
1. 1 and 2. 1 ,  however, sti l l  contai n  units well beyond that age l im it. Accord
i ngly, the fol lowing units should  be del eted from the tables: Albany (1 ,2 , 3 ,4 ) ;  

I Burl i ngton (7) ; Cromby (2) ;  Danskammer (1 ,2 ) ;  Deepwater (7 ,8) ;  Devon (7 ) ;  Edge I Moor (1 ,2 ,3 ,4 ) ;  Far Rockaway (4) ;  Gl enwood (4. 5) ; Kearny (7 ,8) ;  Mason (1 ,2 ,3 ,4 ,5 ) ;  l Middleton ( I ) ;  Montv i l l e  (5) ; Oswego (1 ,2 ,3 ,4) ;  Port Jefferson ( 1 , 2 ) ;  R iverside 
(4,5) ; Sal em Harbor (1 ,2 , ) ;  Sayrevi l le (4) ;  Schi l l er (4 ,5 ) ;  Sewaren (1 ,2 ,3 ,4) ; 
Southwark (1 ,2 ) ;  Springdale (7 ) ;  Wagner ( I ) .  

WATER TRANSPORTATION SYSTEM 

The draft NEREIS correctly concl udes that the existing coal handl i ng 
capab i l ity in the New York metropol itan region MY be insufficient to meet the 
needs of uti l i ties in the area , unless expans ion takes place. Indeed, bottle
necks at Port Reading could occur, and powerplants " . . .  would be forced to 
receive coal v ia  outside routes from piers in  the Ports of Phi l adelphia, 
Baltimore, or Hampton Roads where i nterference with export shipments would be 
l i kely. " (po 5-60). 

The situation has been observed by many others , who today are studying 
new coal handl i ng proposals for Weehawken, South Amboy and Port Jersey/Greenvi l l e  
i n  order to improve o n  this s i tuation. The Port Authority, for example,  i s  
studying the construction o f  a 10-20 mi l l i on ton-per-year faci l ity to serve 
both the domestic and international coal trades beginning in 1985 (Attachment 
1 ) .  The Port Authori ty faci l i ty wi l l  uti l i ze state-of-the art technol ogy to 
provide maximum effici ency to its users. The fac i l i ty design wi l l  i ncorporate 

PANYNJ-l 

PANYNJ-2 

See Section 2. Plants over 25 years old  have been el iminated except those that 
are possible conversi on candidates as stated by the uti l ities (see Table 2 . 1 ) .  

See Response PSEG-14. 
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PANYNJ-3 

two key features missing from the prevai l i ng coal shippi ng system: ground storage capab i l i ty and high-speed train unloading and vessel loading. The capacity to service barges and ships simul taneous ly wi l l  assure users of flexibi l i ty and mitigate the poss ib i l ities of long queues. 
We strongly recommend that the SUlMlary of I ssues and Concl usions and the "Water Transportation System" sections (4 . 5 . 2. 2  and 5 . 5 . 2 . 2 ) be revised to properly reflect any and al l fac i l ities which  may be located in the Port of  New York. Proposed coalport fac i l i ti es i n  the Port of New York would  be able  to  handle  the i ncreased coal requi rements of Northeast uti l i ties.  The Port Authority suggests that the text (p. 4-60) and Table  4-19 (p. 4-65) be corrected to show the Port of New York ' s  potential coal hand l i ng capaci ty. 
I n  addition, there are two other parts of the d i scussi on on the Water I Transportation System which merit further cons ideration. The fi rst relates to . uncertai nty about the projected coal demand by uti l i ties to be converted. For examp 1 e, an annual demand of 26. 8 mi 1 1  i on tons per year is quoted on p. 5-60 (date unspeci fied) , whi le  a 1990 demand for 35 . 9  mi l l ion tons per year i s  quoted o n  p. 5-62. We recommend that ERA contact coal conversion candi dates and determine what the anticipated coal demand wi l l  be. 

" The second area of consideration regards the draft NERElS  statement i n  Section 5 . 5 . 2. 2 : "Conra i l  has informal ly announced pl ans to purchase Port Readi ng . . .  " For over one and one-hal f years , the Port Authority has been l working c losely with Conra i l  to develop the coal market in the Port of New York and we know of no such i ntention to purchase this area which they now lease from PUbl ic  Service E lectric and Gas. We recommend that ERA contact Conra i l  to confirm thi s  i ntent to purchase Port Readi ng. 
RAIL TRANSPORTATION SYSTEM r The di scuss i on on coal de 1 i very systems is i ncomp 1 ete wi th respect to the barge del ivery system, because the assumption is made that coal wou ld  be del i vered only by rai l  to many powerplants i n  the Northeast (p.  4-60). 

The waterside coal handl i ng capab i l i ties of  many of the region ' s  uti l ities . was highly developed twenty years ago, so that there is an i nfrastructure to ! accept barge del i veries , albeit  i n  need of refurbishment. Of the twelve uti l i ties surveyed by the Port Authority, only two , Central Hudson and Orange i & Rockland, anticipate receiv ing coal transported by rai l only. Our survey reveal s  that rai l-to-barge-to-plant i s  the most favored transportation scenario among northeastern uti l i  ties.  Further, ut il it  ies have recogni zed the economi es of scale from using a s i ngle fac i l ity to accept rai led coal , store i t ,  and load on a barge. For example ,  an official of the New England E lectric System has testi fied before Congress that the cheapest way to get coal to Massachusetts i is by rai 1 from Pennsyl vani a to the Port of New York and New Jersey (Attachment I 2).  I The final document should show the symbiotic relationship between the rai l  and barge transportat i on networks in the coa 1 handl i ng i ndustry. These forms of transport are compl ementary and, together become more cost-effect i ve Consequent ly, the di scuss ions should focus on i ntegrat i ng various transportation modes. 

We appreciate your consideration of our comments and trust that they wi l l  be useful to you i n  preparing the F inal NEREIS. I f  we at the Port Authority can be of further assi stance to you, please feel free to contact me at (212) 466-8597. 

S i gned by 

Frank N. Caggiano, Manager 
Office of Energy 

PANYNJ-3 The wording i n  Section 4 . 5 . 2 . 1  of the OElS  was i ncorrect and mis leading, and is corrected as fol l ows: 

"One major mode for transporting Coa 1 to the powerp 1 ants that may convert to coa 1 under FUA i s  rai 1 road. " 
Impacts are presented in Section 5 . 5 . 2  for two scenarios--one i ncl uding maximum use of water del ivery and one i ncl uding maximum use of rai l  del i very. (Al l water del i very shipments make use of rai l -to-barge-to-plant. ) These two scenarios were exami ned to obta i n worst-case impacts. The most recent ana lys i s using a deta i l ed transportation network model i ndicates that 64% of the total tonnage of coal to the conversion candidates wi l l  use the rai l -to-barge-toplant combination. 
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Attachment 1 

COAL TRANSFER FACILITY IN THE PORT OF NEW YORK 

The Port Authori ty of New York and New Jersy is i nvestigating the coal 
transportation and hand l i ng abi l i ties in the port of New York and New Jersey 
in response to the recent devel opments in both the i nternat i ona 1 and domes tic 
coal trade .. arkets . As exenop l i fied by the experience of thi s  port where coal 
exports are expected to i ncrease frOID 1979 level s of 3 , 000 tons per year to 
1981 levels  of a mi l l i on tons per year, the i nternational demands for U . S .  
coal i s  i ... ediate. Whi le  the domestic .. arket i s  moving more s l owly, uti l i ties 
i n  the Northeast eventually  could  requi re as much as 16 mi l l  i on tons of coal 
per year, the equi valent of 56 .. i l l ion barre l s  of oi l annual ly.  

Consequently, the Port Authority env i s i ons the construction of a fac i l ity 
initially handl i ng 10-12 .. i l l ion tons per year gradually  i ncreasi ng to 20 
mi l l ion tons per year. Whi l e  the faci l i ty w i l l  be capable  of serv i ng both 
markets from the very start, the Port Authori ty expects that i nternational 
trade wi l l  predolli nate the f irst few years of business. 

Expanding coal exports in the port is IIIoIIde feasible  by four .. a in  
characteri st  i cs :  

FIRST IS  DISTANCE New York i s  the closest of  any U .  S .  ports to most 
European ports, and as much as a ful l day ' s  steami ng time could be saved 
sai l i ng from New York i nstead of other Eastern ports. Assuming one roundtrip 
per vessel per month , thi s  savings is estiMated to 8IIIount to as much as 
$350,000 annual ly .  

THE SECOND ADVANTAGE IS  SPACE There i s  enough underuti l i zed space in  the 
New York/New Jersey Harbor for at least three separate coal handl i ng fac i l  i 
ties with di rect rai l  access , each wi th a m i n i  .. um throughout o f  1 0  mi l l ion 
tons of coal per year. Further, the acreage i n  each of the parcel s  is more 
than suffici ent for uni t train traffi c  and turn-around, and for on-ground 
storage of 1-2 mi l l ion tons of coal . 

THE THIRD ADVANTAGE IS ACCESS TO THE MINES VIA THREE MAJOR RAI LROADS 
Conrail , N & W and Ches s l e  are three major coal-hauling railroads with 

access to the New York/New Jersey waterfront ei ther directly or v i a  i nterchange 
at Hagerstown, Maryl and or Lurgan , Pennsyl vani a. One of there--Conrai l--has 
spent four years gearing up to haul coal as a source of revenue necessary for 
financial sel f-suffiency. Haul i ng i ncreased vol ulRes of steam coal to the Port 
of New York wi l l  c learly benefit Conra i l --the major rai l road in the Northeast. 

THE FOURTH ADVANTAGE IS THE CAPACITY FOR DEEPWATER ACCESS Because of the 
absence of any pe .... anent constrains to channel depth, and proximity to the 
open sea, the Port of New York and New Jersey can achieve greater channel 
depths more cheaply than any other U. S. port. Extending the current 45-foot 
depth to 60 feet would require an estimated expendi ture of between $70 mi l l ion 
and $140 lIi l l ion in 1980 dol l ars. Thi s expenditure for New York Harbor i s  
certainly much l ess  than any other Harbor seeking deeper channel s .  Further
more, accordi ng to the Di strict Corps of Engi neers , the deepening would l i kely 
involve mostly c lean sand whi ch could be put to multipl e  use s ,  thereby mi ni
mi zing the envi ronmental i mpact of thi s  acti vity .  

Such characteristics  provide the opportunity to construct a new coal 
haul i ng and transportation fac i l i ty wi th such features as:  

• Dedi cated fac i l i ty for high vol ume coal shippers; 
o High-speed ship and rai l turnaround ; 
• Ground storage ; 

Compet i t i ve rates ; 
• 60-foot channel depths. 

The Port Authori ty bel i eves that act i on by Congress and the Corps of 
Engi neers to accel erate the approval and constructi on of channe 1 deepeni ng 
projects is prerequi s i te to carvi ng out a 1 eadi ng role for the Uni ted States 
i n  the i nternational coal trade. Large col l i ers requi r i ng channel depths of 
55 feet and greater currently cannot enter any U .  S. port; because there are no 
channel s  deeper than 45 feet. Such vesse l s  are the most cost-effecti ve means 
of transportati on over long di stances .  For exampl e ,  charteri ng a 150 ,000 
deadwei ght ton vessel out of New York and bound for Europe today would save 
more than $5 per ton over the costs of chartering a 72 ,000 DWT vessel . 

The use of laryer s ize  vessel s  is not only desi rabl e ,  but also immi nently 
possible .  New York s survey of l arge bul k carriers i ndi cates the exi stence of 
over 480 vessel s  of 80 ,000 DWT or large r ,  with 81 vessels  at 100 , 000 DWT or 
l arger on order .  Less than 5% of these exi st ing vessel s and though i t  fea
tures one of the nati on' s deepest channels .  

The  process of  authori z i  ng  and constructing channe 1 deepeni ng  projects 
hi stori cal ly  takes 10-20 years to complete. In sharp contrast, a coal haul i ng 
faci l ity could  be constructed and operational withi n 2-4 years. Leg i s l at ion 
has been i ntroduced i n  both the House and Senate of the U . S .  Congress to 
over-haul the system whi ch funds and approves the construction  and mai ntenance 
of channel projects. There i s  general consensus that the process should be 
cut back ,  but opi n i ons di vurge on the i ssue of how much l ocal i nterest should 
pay and how much the federal government should pay. On December 3 ,  1981, the 
Senate Commi ttee on the Envi ronmenta 1 and Pub 1 i c Works approved a bi l l  whi ch 
features a 75% (federal /25% ( l ocal ) cost spl i t  for funding the construction of 
channe l s .  The House Sub-committe on Water Resources of the ful l Commi ttee on 
Pub 1 ic Works and Transportati on i s  taki ng up a new bi 1 1  in the comi ng months. 

Present Status 

The Port Authori ty has been mai ntai n i ng cl ose contact wi th a l arge number 
of nat i ona 1 and i nternat i ona 1 produci ng and consumi ng compani es i nterested i n  
shippi ng coal through thi s harbor. They are enthusi asti c about our competi
tive advantages and have stated that they would ship through New York i f  
fac i l i t i es can b e  put i n  place withi n a reasonable  time period and the harbor 
deepeni ng process can be expedi ted. 

On January 8, 1981 , the Port Authori ty' s Board of Commi ss i oners autho-
ri zed a contract with ORBA Corporation to conduct a pre 1 imi nary s i te ana lys i s 
and cost study to better define the parameters of a coal transshi pment faci l i ty.  
8ased on a prel imi nary analysis  by the Port Authority ,  the Authority asked 
ORBA t? study four s i tes:  Stapl eton, New York; Port Jersey, New Jersey; 
Greenv , l l e ,  New Jersey; and a combi nation of Port Jersey/Greenvi l le .  Thi s 
fi nal report i ssued i n  July,  recommended Port Jersey as the most feasible  s i te 
wi th Greenv i l l e  a cl ose second. Subsequently ,  at its meeti ng of July 9 ,  the 
Board further authori zed the expendi ture of one mi 1 1  i on dol l ars to conduct 
further envi ronmental and engi neeri ng studies of both these s i tes.  Also wi th 
the approval of the Board, the Port Authori ty has purchased the Greenv i l l e  and 
Port Jersey propert i es to permi t necessary soi l and water tests to be per
formed and to assure the avai l abi l  i ty of the requi red 1 and shoul d a deci s i on 
to bui l d  be forthcomi ng. 

Speed is essential if the Port Authori ty is to capture a meani ngful share 
of future coal trade for thi s region .  Long-term contracts wi th coal shi ppers 
are i mportant to provide a guaranteed throughput and minimize the r i s k  of a 
fac i l i ty of thi s type . To obtai n these contracts , i t  i s  necessary to determine 
i n  detai l the key ope rat i ng parameters and begi n the process whi ch wi 1 1  1 ead 
to construction. The port which can put i ts package together quickly and 
effecti vely wi l l  have a decided edge . 
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4 . 4  LOCAL GOVERNMENTS AND AGENC I ES 

:Jlie : ' ;-:' , WASHINGTON O F F I C E  •. � Clfi"r, \ ��/ 
wlw�kv 

1 725 Eye Street. N,W. 

Washington, O. C. 20006 

202-223·6694 

February 5 ,  1 9 8 2  

�s . Marsha S .  Goldberg 
Department of Energy 
O f f ic e  o f  Fue l s  Convers io n  
Economic Regulatory Adminis trat ion 
2 0 0 0  M S t reet , N . W .  
S u i t e  6 1 2 8  
Washington , D , C .  2 0 4 6 1  

Dear Ms . Goldberg: 

Enc l o sed please f ind comments prepared by the 
New York C ity Department of Environmental Protec t ion 
in response to the Department ' s  request for commen t s  
o n  t h e  D r a f t  Northeast Regional Environmental Impact 
Statement . I am pleased to submit them on beha l f  
o f  t h e  C i ty for the record . 

S incerely , 

L �  
Eve Luba l i n  
Leg i s l a t ive Representat ive 

EL/ l f  

Enc . 

�� :JTie ':1]'::." i O!X,£fSIiI 
DEPARTMENT OF EN\,I IW�'IENTAl PROTE<.TlO:-; 
F r a n c i 5  X .  M c A r d l e ,  Comm i s s i on e r  

wtwldrkv E dw a r d  F". F e r ra n d ,  A s s t .  Comm i s s i on e r  
B u r e a u  o f  S c i e n c e  a n d  T e c h n o l o g y  
5 1  A s t o r  P l a c e  
N e w  Y o r k , N . Y .  1 0 0 0 3  

Ms . Marsha S .  Goldberg 
Department of Energy 
Office of Fuels Conversion 
Economic Regulatory Administration 
2000 M Street, N.  W. 
Room 6 128-0 
Washington , D . C .  2 0 4 6 1  

Dear Ms . Goldberg : 

T e l .  5 6 6 - 2 7 1 7  

January 1 5 ,  1 9 8 2  

I a m  enclosing a memo that lists some of the points that I had 
previously discussed with you. If you have any questions on 
the contents of the memo please don ' t  hesitate to contact me . 

encl .  

cc : Ferrand 
Orentlicher 

HN/ba 

Very truly yours , 

�o....b��t#-
Harold Nudelman 
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The air quality modeling presented by DOE in their dnilft EIS represenU a useful 

first step in the analys i s  of the e f fects of regional coal conversion on ambient 

su l fur dioxide concentra t i on s . The magnitude of prec!icted increments for 

various Bcenarios are not considered by DOE as being precise figure s .  DOE 

spec i f ic a l ly s U tes in Appendix F of the DEIS that the results are not hi@'hly 

accurate but are considered to accurately fore c a s t  trends in pollutant leve h . 

We concur in their apprais.a l  tha t  while the magnitude, of increment' are 

not prec i.e the trend be tween d i f ferent scenarios is useful to highl ight 

potential problems . 

r The modeling done by DOE Ihowed a potentia l for violat ions of the ambient 

1 sulfur dioxide atandard . Thi. va. in part due to their .elec tion of • ! background (ba.eline) year of 1978 when level. were at the . tandard . Even if 

NYCOEP-! 
I more recent air qua l ity data had been u.ed ( through 7/81 l , although the annua l 

I Itandard would not have been c on t ravened it would have been a borderline cas e .  

NYCOEP ·2 

l The re.ults of the .DO[ [IS. therefore. lupports the need for a IDOre thorou�h 

and refined analy.i. of the i..pact of reaional coal conver.ion. Thil wou ld 

include a more refined .odelioa .pproach to e l iminate the IhortcOlllinc. 

_ntioned by DO[ in Append ix F .  

( Note that it would have been u.eful for the Ihortcomingl •• a oc u ted with the 

l .,delin& .nd the limited u.e-fuIDe •• of the re.ult. to have been Mnt ioned in the 

auaaary .  

We d o  have aPecific: co..enta and que.tion. relating t o  the DOE .ir qua lity .n.ly.i • .  

Theae .re .u .... rized 011 the follovina pace • .  

NYCOEP-1 

NYCOEP-2 

A new model i ng ana lys i s ,  based upon the same approach but with more re 1 i ab 1 e 
i nput data, has been done. These results , presented in Topical Response 3 . 1 ,  
i ndicate that a l l  scenarios are wel l  bel ow  the NAAQ5 for 502. 

Topical Response 3. 1 contains a revised sUlllllary based on the new analysi s .  As 
part of the revision,  the l imitations associated with the model i ng are presented. 

.j:o I ...... .j:o o 



."."., [ ( J )  More recent back,round leve h coul� have- been uled a .  indi c a ted by 

110. Coldbera (DOt) at hearings on 1 2 / 1 8/81 . This wou ld have reduced the 

poten t i a l  for viola tion s .  Th i .  Ihou ld be addref.led in the m::>re refined 

anlly. il . 

NYCDEP-4 ( '" 

The table of emi •• ionl F . 2  i, not adequate to ••• e ll the actuli l emi�l ions 

rate. u.ed in mode liu£ . [mi.l ionl rate. in gu/lec for both the annu a l  

and d a i l y  calculation. wou ld have tKpedited comparilon t o  other e.timate. 

of emi.l i onl . 

(J) 'Jbere vere lome error. on table F . l .  Arthur !till ha • •  maximum e.it 

".Ioci ty of 121 1Iot 54 fpI alld the IIn.".wood 1 aait temperUure 

NYCDEP-5 
i. too blah . DOE .NI indi.cated that they a lrud,. bow of lome errora 

but that the, uled the b�l t  ava ilable input data .  It vould bsve been 

u •• ful to IYve the •• it velocitiel u.ed in ' the annual runl em table F . l  

a s  ve ll a l  any adjultmentli to phYl ical Itack heiahtl for any Beenario . 

(4) The coal SIP produced impacu which appear to be very 1"". C_arioon 

to EPA ' I  pr.vioul ruD vith CDH reinforce. thi. f.c t .  The five northern 

NYCDEP-6 
..... Jerl.Y power pla"u lave a hi,her impact tha" the 3 uI/.,3 for the c oa l  

SIP. A ree.Dt anal,. i. b y  Con Ed . vhich i. sore lophilticated. indicated 

Iubltantially higher impac t for Bergen I and 2 alone than DOE predicted 

for all plants . The relults for the Coa l SIP predicted by DOE .hou ld 

be reviewed for pOllible errors . 

NYCDEP-3 

NYCDEP-4 

NYCDEP-5 

NYCDEP-6 

More recent background leve l s  have been i ncorporated in the new analys i s  found 
in Topical Response 3 . 1 . 

Table 2 . 3  of the FEIS shows peak S02 emission rates in g/s. Annual emi ssion 
rates can be calcul ated by multiply ing peak emi ssi on rates by the expected 
capacity factors , which also are l i sted in Table 2. 3. 

The corrected values have been used in  the latest model i ng study ( see Sec. 2 
and Topical Response 3 . 1 ) .  

Con E d  and USDOE had different objectives when designing each lOode l i ng analys is .  
USDOE ' s  objective was to note bas ic  trends i n  a i r  pol l utant concentrations 
that would occur fol l owing the convers ions and identify areas that might be 
more highly impacted. Whether Con Ed ' s  analys i s  is more sophisticated depends 
on how the program objective is viewed. The results of the latest USDOE 
lIode l i  ng ana lys i s are found in Topi ca I Response 3.1 . The RAM mode I was used 
again ,  in contrast to Con Ed ' s  use of the CRSTER model ; comparisons of predic
tions from these two model s  may vary by at least a factor of two under certain 
lleteorological and stack condi tions. 

-1>0 
I .... 

-1>0 .... 



For the modified coal SIP', DOE predicted an increase in impact fTom 3 to 9 ug/m� 

r The only l ites which changed from the coal SIP were Ravenswood 3 , 

Nor thport ,  Love t t ,  Arthur Kill 2 I.: 3 and Barre t t .  These .ouree. were 

predicted by EPA to have on the order of 1 . 0-1 . 5 U!fm3 impac t .  Even the I 

l 

more lophia t icated Con Ed analysis only had . - 4 us!m3 increment . 

Thil reault for the mod ified coal SIP should .110 be reviewed for 

possible error s .  Note Con Ed ' .  recent ana lysis of fever plants predicted 

level. twice a s  high . a  the 9 ug/m3 predicted by DOE . 

HN : fr 
Dr . 

CC: 1Ir .  
IIr . 

E . F .  Ferrand ) 
B .  Nudel .... n 
H. Tipping 

-J7&4h=-=-----
HAROLD NUDELMAN 
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6 A!IR�!!�£L�t�sr}C � IN SOUTHERN NEW JERSEY 

AE-l 

February 3 ,  1982 

Marsha Goldberg 
U. S .  Dep t .  of Energy 
Economic Regulatory Administration 
2002 M. Stree t ,  N. W .  - Room 6114 
Washington, DC 20461 

Dear Ms . Goldberg : 

In response to S t even E. Ferguson ' s  letter to Henry C. Schwemm, we 
have reviewed the data in the Draft Northeast Regional Environmental 
Impact Statement concerning our Deepwater Units 11 7 ,  118 , and /19 . The 
Company is proceeding with the coal conversion of these units on the 
following schedule : 

Complete Construction 

Unit 117 -------------------- May 3 1 ,  1982 

Unit 118 -------------------- November 29, 1982 

Unit 09 -------------------- April 15 , 1982 

As to the current operating characteristics, we would sugge s t  
Table F-l i n  Appendix F be updated a s  fo llows : 

STATION STACK 1 . D .  

Deepwater /17 

118 

1/9 

STACK HT. 
(Ft. ) 

17 5 . 2  

223 . 5  

225 . 5  

STACK DIA. 
( In . )  

168 

128 

132 

GAS EXIT 
VELOCITY 

(FSP) 

3 3 . 8  

5 2 . 2  

5 3 . 5  

G AS  EXIT 
TEMPERATURE 

(OF) 

400 

290 

340 

The Company does not have any recent monitored background data for 
ambient concentrations of sulfur d ioxide . However , data collected around 
DeeD'Water S tation between July, 1976 and July 1979 indicate annual average 
con�entrations of sulfur dioxide to be 20 to 25 ug/m 3 . 

' 

The present State Implementation Plan limits the sulfur content 

It of the coal burned at Deepwater t o  1 . 0% sul fur by weight which we believe 
is available in sufficient quantities for Uni ts 117 ,  118 , and 119 . 

4 . 5  U T I L I T I ES 

AE-l 

ATLANTIC CITY ELECTRIC COMPANY . 1 600 PACIFIC AVENUE, ATLANTIC CITY. N.J.  08404 • 609-645-4100 

The information suppl ied has been used to develop the scenarios descri bed and 
di scussed in Section Z. 

� , 
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Marsha Goldberg 
February 3, 1982 
Page 2 

If you have any questions concerning the above information ,  please 
don ' t  hesitate to contact me . 

EAZ/clc 

cc: H. C. Schwemm 
M. T. Morris , III 

Very truly yours , 

Edward_A. Zimmerman 
Project Engineer 

� 
I 
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�MORE GAS AND �TRIC 
CHARLES CENTER . P.O. BOX 1475 . BALTIMORE, MARYLAND 21203 

CHAo"LIt. A. HER NOON, Jilt. 

301-234-5605 

DGE-l 

Ms .  Harsha Goldberg 
United States Department of Energy 
Economic Regulatory Administration 
2000 M Street , N.W. 
Room 6114 
Washington, D.C. 20461 

February 18 , 1982 

Re: Comments on Draft 
Northeast Environmental Impact Statement 

Dear Ms. Goldberg: 

Pursuant to Mr. Ferguson ' s  request for comment on 
Northeast Regional Environmental Impact Statement ,  the 
comments and data reflect recent developments and decis ions 
the current prelIminary document. 

the Draft 
following 
affecting 

Since the initial data was obtained, a number of changes have 
occurred with respect to Units 1 and 2 at the Charles P. Crane Station, 
Units 1 and 2 at Brandon Shores, Units 4 and 5 at Riverside, and Units 1 
and 2 at the H. A. Wagner facility. 

The first suggested revision is the elimination of the 
Riverside Units entirely, and the possible elimination of Wagner as well .  
BG&E has n o  plans a t  this time to convert any o f  these units to coa l .  The 
ESECA Prohibition Orders , placed upon them in 1975 , have been allowed to 
expire under the Omnibus Budget Reconciliation Act changes to 
Section 301 of the Fuel Use Act. 

However, the Brandon Shores and C .  P .  Crane Units are now 
committed to the burning of coal . Brandon Shores Unit No. 1 is scheduled 
for commercial operation on coal in 1984 , Unit 2 in 1988. Both 
C. P. Crane Units �re scheduled to complete their conversion and become 
operational on coal in 1983. 

DGE-l The i nformation suppl i ed has been used to develop the scenarios described and 
discussed in Section 2. 

.f> I 
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Ms . Marsha Goldberg - 2 - February 18,  1982 

Therefore, Table 5 . 25 on p.  5-62 must change to indicate 
Brandon Shores and Crane burning coal in 1985. The following project ions 
are made for Units 1 and 2 in both plants. 

Annual Coal Burned ( 103 ton) 

1984 1985 1986 1987 1988 1989 1990 1981 

Crane 891 964 980 954 962 913 949 921 

Brandon Shores 1034 1445 1 4 9 3  1534 2786 2482 2490 2685 

Wagner 1 & 2 No coal burn anticipated at this time; we only 
have capacity factors for oil , not coal . 

There are also changes in the S02 emission limitations at both 
;>lants. The draft S02 limitation for Brandon Shores is noted as . 4  
pounds SO per mil lion Btu . This should now read 1 . 2  pounds SO per 
million Btu .  Strangely , the S limitat ions are generally correc€ for 
Crane and Brandon Shores as they appear on Table G-2 ,  p. G-3 .  As the 
result of an gPA approved change in the Maryland State Implementation 
Plan, the C. P. Crane emission l imitation is now 3 . 5  pounds S02 per 
million Btu . This SIP change is peculiar to cyclone boilers, however, 
and i s  so worded as to preclude any expansion of this relaxed sulphur 
limitation. 

Hearings before the Public Service Commission we�e necessary 
. to effect changes both at Crane and Brandon Shores . Stack heights remain 
! but exhaust velocities and temperatures are now di ffeJent . At Brandon 

I
I S h o r e s ,  the  s t a c k  t e m p e r a t u r e  w i l l  be  n o  l e s s  t h a n  2 6 6  F  w i t h  s t a c k  e x i t  
velocity no less than 2 3 . 7 7  m/sec at full load; design temperatures at 
reduced loads will be : 2490F at 75S , 2280F at 50S , and 1960F at 25S 
load. (Final Orders of the Hearing gxaminer in the Crane and Brandon 
Shores hearings are attached for your further information. ) ( Figure 4 . 24 ,  p. 4-68 indicates an apparent reversal of the 

BGE-2 positions of Wagner and Brandon Shores ,  an admittedly minor 
misplacement , since both plants are very close to each other. [ Other omissions appear at pp.  3-9 and 4-64 in diagrams showing 
water and rai l routes. Not shown , however , is the water route from 

BGE-3 Norfolk up the Chesapeake Bay to the Balt imore area which is to be used 
by coal barges serving Brandon Shores. 

BGE-2 

BGE-3 

The reversal of the Wagner and Brandon Shores pl ants in F igure 4 . 24 (also 
Figures F . 12 through F . 14 )  is acknowledged. For model i ng purposes ,  the plants 
were correctly located. 

Fi gures 3. 4 and 4 . 23 have been revised and are shown in the Errata and Addenda , 
Section 5. 

+> I ...... 
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BGE-4 

BGE-5 

Ms. Marsha Goldberg 3 - February 18 , 1982 

At p. 4 - 4 7 ,  it is stated that Wagner expects to use cleaned 
coa l ,  although Units 1 and 2 of Wagner are not presently under active 
consideration for conversion. In that same parag�aph , the Joy landfill 
is mentioned as a possible disposal site. Even i f  available , it should 
not be needed. Recent ly , property adjacent to Brandon Shores was 
acquired by BG&E to use fly-ash generated there and at Wagner III 

i pursuant to a plan which contemplates gradual conversion of this area to ( an industrial-business park. 

( You also requested info�mation on current operating 
, characteristics of units still under consideration for conversion. 

Al though not active candidates for conversion, Units 1 & 2 a t  the H .  A. 
Wagner Station could , in the future , be so considered. With that caveat ,  
we have noted below the requested data. Wagner I I ' s  characteristics in 

� this area are the same. 

� 
No. of Stacks 

Stack Height (above ground) 286 . 8 '  

Stack Diam ( at top ) 122" 

Exit Gas VeloCity 75 fps 

Exit Gas Temperature 365 , 000 cfm 

Exi t Gas !'low 2780F 

Please let us know if this material is not adequate for your 
purposes or if other problems arise requiring further information . 

CAH: jdb 

Very truly yours , 

/ /', i j / '; . .  \ <  . � (  -�l ,, : l ,  r Charles A. Herndon, J;r 

BGE-4 

BGE-5 

Information provided i n  thi s  comment has been i ncorporated i nto Topical 
Response 3 . 5 (Waste Di sposal ) .  The Joy landfi l l  has been permanently closed 
( see Co ... ent HDNR-lO) . 

The i nformat i on supp 1 i ed has been used to develop the scenari os described and 
di scussed i n  Section 2 .  

.j>o I ..... 
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Drc.ft 
r . S.  Dc.paT ::;:Jent of En(>:�gy 
�orth e a s t  Regional EIS Hearing 

Bos ton , �2 s sachu s e t t s  
Dec e,nber 1 6 , 1 9 8 1  

S t atement of 
Dr . Lill ian Morgens tern , Principal Environmental Planner , 

Environmental Affairs Department 
Boston E d i s on Company 

800 Boyls ton S treet 
B�s ton , �a s s achus e t ts 0 2 1 9 9  

G o o d  nornint; ! ad ie s  a n d  g e:n t l emen . Ny name i s  L i l l ian Horgenstern 

a�d I am a Principal Environment a l  Planner �ith Boston Edison Company . 

As a u t i l i t y  qu i t e  cognizant of the press ing nat ional need to reduce our 

dep endence on exp ensive �ported oi l ,  we va lue this opportunity to be here 

�ith you today to � tand in support o f  DOE ' s  coa l conversion e f f or t s . The 

mo� t serious problerr. fac ing the Company· and the region i s  its heavy dependencE 

on impor ted oil . Bos ton Edison i s  pursuing a l ternative suppl i es such a s  coa l .  

re=us e ,  hydr o , wind , solar and conservation in a concerted effort to reduce 

sys t em""ide u s e  of oil to twenty percen t . Our longs tand ing desire to achieve 

this goal has been strengthened by recent developments including the s ta t e

ment of the comp tro ller General of the United S ta tes to Congress in September . 

that "the U . S .  Government is almost to t a l l y  unprepared to deal with disruption 

in o i l  iClpor t s "  as ",·e l l  as the American Petro leum I n s t i tute ' s  c a l c u l a t i on that 

t o t a l  U . S .  oil s torage , includ ing the S trategic Petroleum Reserv e ,  would l a s t  

l i t t le more than a month i n  t h e  event o f  a serious import d i sruption . 

Preliminary engineering s tudies by the Company ind i c a te that four of 

the five units included in DOE ' s  EIS are suitab l e , with various mod i f i c ations 

for coal conversion. These are Mys ti c  #4 , # 5 ,  and #6 and New Bos ton #1 , with 

a combined potential for backing out some 7 . 7  m i l l ion barre l s  of o i l  annua l l y .  
i s  

Th e  company proceeding with engineering and planning studies for these conver· 

s i ons but any final corporate decis ion also depends on the outcome o f  Boston 

Edison ' s  pending rate case in which a decis ion is expected by March . 

BE-l The information suppl ied has been used to develop the scenarios described and 
discussed in Section 2 .  
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� .". ()) 



� 2 �  

Preli:;1i:lary a ir Cj u a l i t:: i:lcdelins � e. t a  ind i c a t e  tha t thos e  uni ts ",":'th 

new s tacks not exceeding Good Engin�er ing P�ac t i c e (GE?) stack height , in con-

junct ion with new precipitators , ·.:� · . l d  be cCipab l e  of fir i;lg a 1 .  5�o 

low sulfur eas tern coal without using flue gas desulfurization sys tems . In 

other words , we can meet the national amb ient air quality standards (RAAQS) 

BE-2 ' without scrubbers . 

For this reason we respectfully d i � abree '" i t:' your s ta tement on pase 

I 4·47 that My s t ic and New Boston �ill require s c ���ber s .  Th i s  difference in 
I 
I, opinion may be the result of the very con servative nature , a true �or s t  c a s e  

I sc enar io , inherent i n  t h e  RAM model which ��e r e a l i z e  fro� p a g e  5 - 5  ·.�·a s  us ed 

I only to predict trends . Because DOE ' s  draft EIS did not model the :" j"s t ic an" 

l 
under consideration 

New Bos ton configuration presen t l y ,'" we have attached \.O.p - t o - date mode l l ing 

input data which provides a more accurate assessment of what the Con:pany needs 

in order to make coal conversion practicable for these four units . 

The Company is mandated by Massachusetts la·.· .. to �aintain a re l i able Sup-

ply of electricity, produced in an environmentally sound manner at a reasor.� 

able cos t to the consumers . Boston Ed ison ' s  foss i l  heat rate has been im-

proved , through a concerted operating and maintenance program , to 1 0 , 014 BTU 

per KWH which places the Company we l l  within the ten most effic ient utilities 

nat ionwid e .  However , our fuel o i l ·  bill has gone from $ 7 5  m i l l ion in 1973 to 

$400 mill ion for the same amount of o i l  in 1980 . 

Environmen tally sound coal conversion which protects the pub l ic health 

and ambient air qua lity standards is not an inexpensive proposition even with

out the unnecessary and burdensome addition of scrubber s .  Scrubbers , a s  the 

draft EIS clearly points out ,  a lso add significant s ludge dispo s a l  problem. 

to exilting alh disposal requirements espec ially in heavily set tled and 

indul trialized statel luch al ours . W. wi l l  be ab le to handle the ash , but 

I ludge disposal s i t ing could prove to b. an almost insurmountable task . Bos t, ·  

Edison economic studies indicate for t h e  configurations shown o n  t h e  a t tach

ment that c onvers ion and the potential consumer savings o f  $ 1 10 mill ion a yea� 

BE-2 Comment noted. The information suppl i ed has been used to deve l op the scenarios 
described and di scussed i n  Section 2 .  Scrubbers wi l l  not be required under the 
Modi f i ed Coal SIP Scenario and the Vol untary Conversion Scenario ( see Tables 2 . 5  
and 2 . 6 ) .  

� I 
..... � <D 



8E-3 

- 3-

predi ca ted ' on coal for these four units wou l d  only be pos s ib l e  if �E c��: ��ue 

to �eet a ir qua l ity s tandards wi thout scrub�ers . 

Tho se from DOE who toured the New Bos ton and r1ys t i c  S t a t i or.s a \;� � I E  

back commented at that time how sma l l  the s i tes were . Th i s  observat ior. \.;a � 

quite r i gh t .  These stat ions are loca ted near our load center and it i s  

d i f f i c u l t  t o  plan for loc a l  coal s torage space suffic i ent t c  r.: Ci :' 7i. "2 ?' : :- : � :. [nec -] 

essary 90 day coal supply even "","i thout having to u t i l i ze precious .ac:-Eat;E [for1 

l imes tone for scrubbers . I infer a l so from d i scuss ions during DOE ' s  Y::'5 i :: ,  

My s t i c  and Ne",- Boston are among the s i tes described on page J - 3  a s  ?os s ib ! :. 

having sufficient space ava i l a b l e  for flue gas desulfurizat ion equ i ;>  ... €'!1t r Further dOwLl t h a t  p a g e  you a l luded also to t h e  COurI', i or.ent of s om e  0: [the] 

lowest su lfur coals to metallurgical uses and s ta t e d  that you had not [conslder-] 

ed the spec i f i c  availability of coals frODl various areas . The ava i l ab i l i t: [of] 

, this lo","e s t  sulfur coal , an N5P5 coa l .  over the l ife of conver ting un i t s  (could] 

be crit ical for plants �hich could in the future be required to fire abcut 

0 . 7  percent sulfur coal without scrubbers in order to meet a 1 . 2  pounds 50: 

per m i l l ion BTU em i s s i on rat e .  To an electric u t i l i t y  which i s  dependent [on] 

the heating value of bi tuminous coal as wel l  as on the tonnage .  an accuratE 

delinea t i on of bo�h resources and � with their sulfur content i s  i�

perative . Our information indicate s .  that only l3 . 4l of total e s t imatec U C 

coal resources l e s s  than 0 . 74 sulfur content are ranked a s  b i t ��:�(�5 a�� 

we requ ire b i tuminous coal for the ex is t ing units under discussion her e . 

Fur thermore, oQly 7 . 94 of a l l  e s t tmated lowe s t  sulfur content resources arE 

located in the Appalachians while 9l . 2l are in Rocky Mountain s ta tes . If [we] 

had to burn western coa l ,  this would double our transpor tation d i s tance a'!1C 

fur ther increase our fuel cos t s . As a geologis t ,  I am not all that a s s urec 

by Table J-3 which presumes there would be enough of this NSPS type coal [avail- ]  

able for the l i fe of these uni u ,  especially at a "reasonable" pr ic e . I [can't] 

determine from the data if the "proj ected sources" l i s ted are resources or 

reserves or even if they ar e bit\.DD inous . For examp le . you list ","'e s t  [Virginia] 

BE- 3 See Topical Response 3 . 8. 
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, a s  a m.E.jor ' ''r r : j � c t E'd sO'..l rce" a n d  yet o u r  d a t a  ind i c a t e  tha t o n l y  1 2:� 0 :  

their ideiltifiE:d ::-esource i s  recoverabl e .  Hy academic training reC;1.,; : r e s  

m e  t o  b e l i eve thfl t a l l  c o a l  i s  a finite col"!t":',odity and  t r. a t  the } O\.;e s !:  ,(;l: l r1Jr 

metal lurg ica l coa l s  must be used carefully because of their compar a t ive rare-

ness . 

Because our data indica te that only 6 . 3% of the coal e s t imated to be in 

I produc tion in the e 2 s t  by the year 1 9 8 5  w i l l  be NSPS type coa l , 1 urge DOE 

to s tudy this most carefully �nd thoroughly ra ther than simply to "believe 
, I that there is sufficient f l exib i l i ty in Appa lachia to meet the incre�ental l demand added by the forty- two nor theastern power plants . "  

We are geniunely encouraged that DOE i s  continuing i t s  efforts to 

back �t imported o i l  s ince Bos ton Edison is making a concentrated effort to 

ba l ance its fuel use , Our s ingle nuc lear uni t ,  P i lgrim S t a t ion , has prOVided 

both a significant cus tomer savings of $ 7 1 3 . 3  m i l l ion and a reduction of 50 . 5  

m i l l ion bbls of imported o i l  s ince coming on l ine in 1 9 7 2 . Because of econ

omic and regulatory fac tors , however , the Company recently had to cancel planf 

for a s econd nuclear uni t ,  P i lgrim 2 .  Had i t  not been for regula tory inaction 

at the federal level which delayed constru c t i on , P i lgrim 2 could have been in 

operation now replacing 1 1  m i l l ion barrels of o i l  a year and saving cus tomers 

same $400 m i l lion annua l ly .  Because the uni t  i s  canc e l l e d ,  we are now lookin� 

even more d i l igently toward coal conversion to reduce the cost o f  fuel o i l  

which i .  in the range of $5 . 2 5 per m i l l ion BTU ' s  co�pared to coal a t  $ 1 . 50 

per m i l l ion BTU ' s  on a nat ionwide average and $2 . 30 per m i l l ion BTU
"
' s  in 

New England. where transpor tation c o s ts are r e l a t ively more importan t .  

I t  is unfortunate that i n  1620 the Pilgrims were looking more c l osel� for foo� 

and firewood than for c oa l  or o i l  when they s e t tled at Plymouth , Ma ssachus e t tf. 

It is indeed to our dis tinc t d i sadvantage to be so d i s tant from f o s s i l  fuel 

resources . H i s torically we have paid a price for this . 

We note on page 5 - 4 1  that DOE expec t s  no adverse impac t s  and no in

creased rainfa l l  acidity from these convers ions . This conclus ion i s  impor tan7 

� I 
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c o  !;e\, .. Engiand utili ties who have traditionally bu::-ned 10·.·· � 1,; 1 �·,;:- fuels 

and have seen their fuel cos t s  rise to more tha.n twice tha.t of tr.E= rest of 

the country because of i t ,. whi l e  emitting on!: . .  2 . Z:� 0: t�r:- r.�· :' �  :.-:: �·..: l fur 

dioxide total . The Company calculates that emissions from Boston Edison 

units , burning 1 . 5� sulfur coal without scrubbers . wou ld meet the na tional 

a�bient air quality s tandards and would add less than three tenths of o�e 

percent to national sulfur dioxide annual emiss ions , thereby not s ignif1c�ntly 

contributing to acid rain . 

I looked for but did not find any wind rose data in Chapter 5 for the 

Deposition Region and suggest that the acid rain discussion found 1n 

5 . 2 . 4  would be enhanced if such c l imatological data were included . The data 

we have for the las t  two decades illustrates conclusively that Boston area 

preva iling wind pat terns blow eastward out to sea by far the majority of the 

ttme , rather than toward Nova Scotia . 

In conclusion, I would like to compl iment DOE on the overal l thoroughness 

and scholarship of this draft , for your continuing commitment to the practical 

use of a secure energy supply , namely domestic coal , and for making available 

this opportunity to comment . Your coal conversion efforts continue to be of 

prime importance particularly to eastern utilities in light of continuing 

unrest in the Middle Eas t .  

Thank you for your attention . I would b e  happy t o  respond t o  a�y 

ques tions the panel might have a t  this time . 

8E-4 Wind rose data can be found in the air qua l ity technical report (Kornegay et 
a 1 .  1982) .  However, ASTRAP, the lIodel used to predict sul fate deposition, i s  
a trajectory IIOdel , and wind rose fi gures would not be helpful i n  determining 
trajectories. 

REFERENCES 

Kornegay, F. , et a1 . 1982. The Northeast Regional Envi ronmental llllpact 
Study: Air Qua l i ty Technical Report. ANL/ES-122. Prepared by Oak Ridge 
and Argonne National Laboratories for the U. S. Department of Energy. 
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BDaTON EOlaON COMPANY 
GI[NIU''''" 0 .... ,1:1[ • .00 80 ....... 00. 5"_1[1" 

BO.TDN. ,... ........ c: .. U.[TTB D2199 

February 10, 1982 

Marsha Goldberg 
3814 W Street ,  N . \L 
l.Jashington, D . C .  20007 

Dear Ms . Goldberg: 

I am wr i t ing in response to your reques t  for updated information on Boston 
Edison Company coal conversion plans . As I ind ic a t ed a t  the hearing in Boston 
last December , the Company is presently inves tigating the conversion to coal of the 
Mystic S ta t ion 11 4 ,  5 ,  and 6 units as well a s  the New Boston 111 U n i t  i n  an effort 
to back out approximately 7 m i l l ion barrels of oil annual l y ,  about half our electric 
generat ing oil use, as a means to achiev ing a diversif ication of fuel u s e .  nowev e r ,  
as m y  tes timony s t a t e d ,  a n y  f inal c o a l  conversion decision i s  dependent o n  the out
come of our pend ing rate case i n  which a d e c i s ion is due by April 30th . 

I enclose in response to your reques t :  

A t tachment 1 - a n  update o f  operating charac teristics delineating the 
new stack configurat ions and the most recent engineering 
e s t ima tes for the proposed conversion conf igura tion . 

At tachment 2 - the d e s ign coal specificat ions for the units originally . 
They are s t ill considered representative of any coal which 
may be used in the future in these uni t s .  

A t tachment 3 - our S02 1iI0nitor ing network data and summaries for the 
per iod January 1980 - December of 1981 from the Eas t  Boston, 
Dorches t e r ,  Long I sland and Atlantic Avenue s i t e s . 

Thc Mystic units 4, 5, and 6 and New Boston u;lit �/ l presently operate under 
an SIP limitation of 0 . 55 lbs sulfur /l06 BTIl ' s  heat release .  In order to burn coal 
in these units , Boston Edison will request a SIP change to 1 . 21 lbs sulfur/l06 BTU ' s .  
The air quality 1iI0deling protocol for the proposed conversion was submitted t o  the 
U . S .  Environmental Protection Agency, Region I on January 2 8 ,  1982 and is presently 
under review. 

If you have any ques t ions on the d a t a ,  please do not hesitate to call me 
« 6 1 7 ) 424-2975) or Jay Scheffer ( 4 24-2319) whom you also met a t  the Boston hearing . 

Sincerely, 

/' r� � � .  

C�/4F..Y-- ··� 
Lillian N .  Morgenstern, Ph . D .  
Principal Env

.
irorunental Planner 

BE-5  The i nformation supp l i ed h a s  been used to develop t h e  scenarios descri bed and 
d i s cussed in Sec t i on 2. 
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CENTRAL HUDSON 
GAS & ELECTRIC CORPORATION 
284 SOUTH AVENUE, POUGHKEEPSIE, N.  Y .  1 2602 

Ms . Mar aha S. Goldb@r g 

Offic@ of Fu@ls Conv@rsion 
Economic R@qulator y Administration 
2000 M Str@@t, N . W .  

washinqton , D . C .  2046 1 

[)@ar Me. Goldb@rg:  

1 9 1 4 1  452-200C 

oec@rniJer 29 , 1 9 8 1  

I a m  enclosing the comments of central Hudson on th@ 

North@ast coal conversion d r aft Environmental Impact Statement . They 

are relatively br ief , and I hope you can !Ccomodate our suggest ions . 

Thank you. 

scR/cw 
Enclosure 

Sincerely, 

Samuel C .  Posenber r y  
Administr ator , 

Air Quality proqr amB 

.". , 
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CHGE-J 

on the 

Draft Northeast Reg ional 

Environmental I mpact Statement 

r Central Hudson Gas & Electr ic Cor poration has review� the 

d r a f t  Environmental Impact Statement (' !::I S )  of the 9Qtential coal con

version of up to 42 powerplants in the Northeast . It is a generally 

well written document , and I)()E is to be commended on it. There are ,  
however ,  two changes that should be made to the document . These both 

concern the number of units on the list of potential conversions . 

The draft repor t lists all four of the Danskammer lD'l i t s  as 
candidates for conversion to coa l .  In fac t ,  oonver s ion is contem

plated only for Units 3 & 4 .  Units 1 & 2: are not listed in the pre

liminary ESECA order , and are slated for r e t i r ement in l q86 and 1 98 9 ,  

r espectively, thus it would not be econmically feasible to convert 

them. 

I t  is probable that there are other power plants on the 

DOE l s  list of 4 2  conversion candidates which are not intended by 

j the i r  owner s to be converted . I f  the number of such deletions is l s i g n i f icant , the air qual i ty analyses of the conve r s ions should be 
reevaluated to take this into account since the total impact will be 
lessened. 

CHGE-l The i n formation suppl ied has been used to deve l op the scenarios descri bed and 
di scussed in Section 2. 
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CENTRAL HUDSON 
GAS & ELECTRIC CORPORATION 
284 SOUTH AVENUE. POUGHKEEPSIE, N. Y. 1 2602 

Ms. Mar sha Goldberg 
u . S .  Department of Energy 
Economic Regulatory Pdministration 

2000 '" Street N . II  . .  Room 6 1 1 4  
Washington , D.C. 20461 

Dear Ms. Goldberg :  

19141  452·2000 

Febr uary 2, 1 982 

\ In resoonse to Mr . Ferguson ' s  letter tequestinq additional 

information on Central Hudson ' s  coal conversion plans, I am sending 

you the information requested . 

I The DBIR listed units 1 -4 of our Danskaaaner point Generatinq 

Station as conversion candidates . In fact , only units 3 5. 4 are being 

CHGE-2 

considered for conversion . Units 1 , 2 are too old to make conversion 

econoRlical. The operating character istics fot units 3 5. 4 are as 

follows : 

un i t  
unit 

Gross 
Gross 

!Dad !'GT PGP !Dad PGT PGP 

(iiW) ('Pf (ft3/llin . )  (iiW) ('P) (ft .3/ .. i n . )  

76 . 1  307 226 , 999 100 . 2  2 1 4  269 , 376 

80.3 3 1 1  239,829 1 2 2 . 4  231 324,984 

89.2 3 1 9  270 , 2 1 1  1 39 . 5 249 379 , 1 1 5  

99 . 0 328 296,635 1 60 . 9  255 426,984 

109 .0 331 325 , 8 1 9  1 7 9 . 3  266 484 ,551 

1 1 6 . 4  340 347 ,233 198.4 281  544,874 

1 1 9 . 7  344 359,407 2 1 6 . 3  293 598 ,448 

1 20 . 7  347 363 ,61 1 
1 33 .0 352 409,201 

Stack Rt . ( Pt . )  240.0 240.0 

Stack Oi •• ( Pt . )  1 2 . 4  1 6 . 0  

CHGE-2 
The i nformation supp l i ed has been used to develop the scenarios described and 
di scussed i n  Section 2 .  
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After conversion, both units will be served by one double-liner stack 
450 ' high, 10Iith diameters of 1 2 . 1 '  for Unit 3 ,  and 1 5 . 5 '  for Unit 4 .  

l"he New Yor k  SIP for coal-fired boilers i s  1 . 9  lb. Sulfur/ 
MMBtu heat inpu t .  Rowever ,  D4nskammer is requiE:ed to burn oil wi th a 
sulfur content that is less than the S I P  allows, and upon conversion, 

would be limited to coal having a sulfur content of 0 . 53 l b .  
Sulfur/MMBtu. 1'herefore, the anticipated sulfur content of 1 . 2 lb . 
Sulfur/MMBtu wuld require a SIP revision. 

I hope the information provided is sufficient for your pur
poses . If you need additional inpu t ,  please contact me .  

SCR/cw 

Sincerely, 

• ( II C :"'J / , /� . �-
Samuel C. flDsenberr;T
Administrator , 
Air Quality Programs 

-I:> 
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Statement by c�ntral Maine Power company , Augusta , Maine 
on the Draft �ortheast Regional Environmental Impact Stat�m€nt 
DOE/E I S- 0 0 8 3 - D  Public Hearing : Boston , December 1 6 ,  1 9 8 1  

My name is Valmar S .  Thompson and I a m  the D i rector o f  

Environmental studi e s  f o r  Central Maine Power Company . I am 

here today for central Maine to comment on the Draft Northeast 

Regional Enviro�ental Impact StaLernent sharing this opportunity 

with Joeseph D. LeBlanc , Project Manager for Central Maine for 

the ��son Station Coal Conversion Proj e c t .  

Central Maine po\ ... er is currently in t h e  f i n a l  s t a g e s  o f  

licensing the conversion to c o a l  of Units 3 ,  and 5 o f  Mason 

Station . Our purpose today i s  to make certain that there i s  a 

clear understanding of the differences between Central Maine ' s  

plannec conversion and the conversion hypothe s i zed by DOE , not 

only as to phy s i c al features and type of fue l ,  but a l so in ter�s 

of air quality impacts .  The draft EIS states that potential ex-

ceedences of ambient air quality are pos s i bte by burn ing coal at 

'4a.::;0'l Station . Cp.ntral Maine I s coal CO'1vE"rsion as d e s i g'1ed w". ll 

not violate ambient a i r  quality or al lowable increments . We 

recognize the constraining a ssumptions o f  the DOE air quality 

analysis and note that DOE , in addressing predicted concentration, 

state they are ft given only to highlight potential problem 

areas and predict trends in pollution concentration , and � to 

give precise values or predict spe c i f i c  areas of NAAQS violations . -

Also that -The application o f  mitigative techniques • • •  eliminate 

these potential projected exceedence s "  of violations o f  the ambient 

.j:> , 
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CMP-l 

5°2 standard. Nevertheles s ,  we feel Obligated to dispel any 
idea that the planned conve rsion would y i e l d  violations a s  de-
scribed in the draft EIS . r . The methodology used by DOE to predict 502 concentra t ions 
in the subregions i s  clearly set forth in Section 5 and i n  Ap

I pendix F. As mentioned in the draft EIS the RAM model and cer
I tain unde rlying assumptions were conservative , that i s ,  the ! 
I predictions tend to be ove rsta t e c .  I ..... ish t o  point out tHO 
i a ss�ptions in the analysis which clearly lead to excesSively 

high resulting a�bie n t  a i r  quality concentrations of 502 ' 
The first assumption the draft EIS has ackno ..... ledged , that 

i s ,  "coal SIP vary widely and i n  many states requests for re-
visions have been made. t o  This has happened in Maine for current policy 
states that 502 emissions shall be not greater than 2 . 6 6 pounds 
of 502 per million BTU. Proposed Maine regulations would l i m i t  
emiss ion even further to a maximum of 1 . 2  pounds of s u l f u r  per 
million BTU . In terms of 502 this is 2 . 4  pounds of 502 per I �ill �.o� BTU or 57 r'r!rcent of the figurE' of 4 . 1 7 used in ":he d::a.!t 
E I S .  Central Maine in its application used the equivalent of 2 . 6 6 
pounds of S02 per mi l lion BTUs (conforming to policy, but s l i ghtly 
higher than proposed regulations) and demonstrated that this 
level would not give rise to violations of ambient air quality 
or violate applicable increments . Even this rate is 6 3  percent 
of that used in the draft EIS. The clarification in .the final 
EIS by the use of the requi red state policy or proposed state 
emission limitation regulation will bring the predicted ambient 

CMP-l 
The i nformation supp l i ed has been used to develop the scenarios described and 
di scussed in Section 2 .  
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CMP-2 

surrou�cing Mason S t a tion ( annual S02 concentra tions in the region 

to well below the required stDnd ard . 

One other ass��?tion of the dra f t  CIS de�i i�g with a i r  

q u a l i t y  im?act needs clar� f i cation . Table 5 . 5  ( p a g e  5 - 9 )  calls 

out measured background for S02 as 66 micrograms per cubic meter 

on an annu�l basis and 260 for the 2 4-hour period for the so-called 

Boston Subregion of whi ch ,  for the purpose of this study , the 

t-1ason S tation area is D part . These measured background figures 

are several ti:r.e:: s higher than actual backgrouna figures for the !-lason 

Station area which could be characterized as a rural coast3l 

environ�ent . These figures probably are more representative of 

the urban industri a l  Boston area. By letter to Central Maine the 

Maine Department of Environmental Protec�ion states that l 3ug/m
3 

represents annual background in M�son Station are a ,  in contrast 

to the 6 6 ,  and that 8 8 ug/m3 represents the 3-hour , i n  contrast 

to ,the 260 used in the craft EIS . Use of more re a l i s t i c  back

ground figures in Table 5 . 5  would show Mason Station not vio-

lating ambient 502 standards . 

In summary then, the RAM model analysis as used in the craft 

EIS should be revised for the final EIS so as to uti l i ze current 

state policy (or proposed regulations) on al lowable S02 emi s s i on s ,  

and state- confirmed levels of ambient background S02 i n  the Mason 

Station are a .  By doing so predicted violations of S02 wi l l  be 

shown not to occur , a conclusion also arrived at by central Maine 

in its analysis of a similar , but smaller coal conversion. 

At this time I would like to introduce Joeseph D .  LeBlanc , 

Pro j e c t  Manager for Central Maine ' s  Mason Station Coal conver-

sion , who w i l l  bri e f l y  describe the conversion project and t�e 

s i g n i f i cant di fferences in the draft EIS example of a coal con-

v�rsion at Mason Station and the actual project now in l i c e n s i ng . 

CMP-2 The Inforutlon suppl ied has been used to devel op the scenarios described and 
di scussed I n  Section 2. 
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Sta tement By Cent ral Maine Power Company 
Augus t a ,  Maine 

On The 

1\". 

D r a f t  No rtheast Regional Envi ronmen t a l  Impact S t a tement 
Rega r d i ng 

Mason Stat ion Coal Conve r s ion 
Wi scasset , Maine 

DOE-EIS-0083-D Pub l i c  Hea r i ng :  Bos t o n ,  December 1 6 ,  1 9 8 1  

MY NAME I S  JOSEPH D .  LEBLANC, AND I A M  PROJECT MANAGER O F  

THE MASON STATION COAL CONVERSION FOR CENTRAL KAINE POWER 

COMPANY . I AM HERE TH I S  MORNING WITH VALMAR THOMPSON, DIRECTOR 

OF ENVIRONMENTAL STUDIES TO COMMENT ON THE DRAFT NORTHEAST 

REGI ONAL ENVIRONMENTAL IMPACT STATEMENT ON THE POTENTIAL 

CONVERSION OF 4 2  POWER PLANTS FRml OIL TO COAL OR ALTERNATE 

FUELS . 

MY COMI4ENTS WILL BE GENERALLY CONFLNED TO THE PHYSI CAL 

ASPECTS OF THE COAL CONVERSION OF MASON STATION, AND 

SPECIFI CALLY TO THOSE PARAMETERS WHICH AFFECT THE AIR rmDELLING 

INPUTS AND THEREFORE THE OUTPUT RESULTS WHICH ARE THEN TESTED 

AGAINST STANDARDS AND I NCREMENTS . 

UNITS TO BE CO!WERTED/MEGAI�ATTS ( MW) , TABLE F .  2 

CENTRAL I�AINE POWER COMPANY , OR CMP , BEGAN AN ENGINEERING 

STUDY TO INVESTIGATE THE POTENTIAL OF CONVERTING THE MASON 

STATION FROM OIL BACK TO COAL IN FALL ,. 1 9 7 9 . PRIOR TO THIS , 

�P-3 I THE COAL CONVERSION WAS THE SUBJECT OF MUCH RECENT DISCUSSION 

I1ITH DOE WITH THE RESULTS THAT UNITS 1 AND 2 WERE DEEMED NOT 

FEASIBLE OR PRACTICAL FOR SUCH A CONVERSION, WHILE UNITS 3 ,  4 

AND 5 WERE LIKELY CAIIDIDATES AND THUS BECAME THE SUBJECT OF A 

PREr.IHI NARY ENGINEERING STUDY . 

1> '-I 

CMP-3 The infOl'llation supplied has been used to develop the scenarios described and 
di scussed in Sect i on 2. 
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FURTHER , UNITS 1 AND 2 BUILT I N  19 4 1  AND 1 9 4 7  RESPECTIVELY , 

HAVE POOR H EAT RATES ( 14 , 4 0 0  BTU/KW ) , ARE ON 4 8 -HOUR CALL-UP , 

AND THEREFORE ARE DISPATCHED VERY I NFREQUENTLY AS PART OF THE 

NEPOOL SYSTEM . I N  FACT, THESE UNITS HAVE RUN AT AN APPROXIMATE 

0 . 6-0 . 7 %  CAPACITY FACTOR OVER THE F IRST 11 MONTHS OF 19 8 1 .  

THEREFORE , THE ACTUAL COAL CONVERSION WILL TAKE PLACE ON 

UNITS 3 ,  4 ,  AND 5 ONLY , IF ALL APPROPRIATE LICENSES ARE 

OBTAI NED , SO THAT ONLY AN APPROXHIATE 1 0 0  11WE W I LL ACTUALLY BE 

THE SUBJECT OF A COAL CONVERSION VS THE 1 4 0+ MW INDICATED IN 

TABLE F . 2 ,  PLANT EMISSION CHARACTERISTICS , PAGE F-4 . ALSO , AS 

INDICATED BEFOR E ,  UNI'tS 1 AND 2 WILL BE OPERATED ON OIL ONLY , 

ARE EXPECTED TO RUN VERY I NFREQUENTLY , AND I N  ALL LIKELIHOOD 

WITH AN ANNUAL CAPACITY FACTOR � 5 % .  

PLANT EQUIPMENT CHANGES 

A SPRING , 1 9 8 1) COST ESTIMATE I NDICATED SOME $6 1 . 4  MI LLION 

WOULD BE REQUIRED TO COMPLETE THE COAL CONVERSION ( TABLE 1 ) . 

OF TI:IS TOTAi. , $ 2 5 . 3  MI LLION OR OV:::R 4 0% ',)F TP.E TOTAL COST WI LL 

BE SPENT ON POLLUTION CONTROL EQUIPMENT ( TABLE 2 ) .  

THIS I NCLUDES HIGH EFFICIENCY ( OVER 9 9% )  ELECTROSTATIC 

PRECIPITATORS DESIGNED FOR 0 . 0 8 1b/ 1 0 6 BTU , ASSOCIATED 

DUCTWORK , ASH HANDLING EQUIPMEN T ,  WASTE TREATMENT , THE ASH 

DISPOSAL FACILITY ( FIRST YEAR DEVELOPMENT COST ) , AND THE 

ASSOCIATED ELECTRICAL/CONTROL EQUIPMENT PLUS ENGINEERING AND 

INSTALLATION COSTS . 

THIS $2 5 . 3  MI LLION ( 4 1 . 2 % ) DOES NOT INCLUDE A GOOD 

ENGINEERING PRACTICE ( GEP ) STACK , COAL PILE RUN-OFF PONDS AND 

-2-
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CMP-4 

ASSOCIATED PUr1PI NG EQUI PMENT , FUGITIVE DUST SUPPRES SION 

SYSTEMS , NOI SE ABATEMENT MODIFICATIONS , AND OTHER SIMI LAR 

SYSTEMS I'/H ICH WILL ALSO BE INCLUDED IN THE COAL CONVERSION , BUT 

WHOSE COSTS HAVE NOT Y ET BEEN IDENT I F I E D .  

THESE EXTENSIVE CHANGES W I L L  HAVE A SIGNIFICANT I MPACT O N  

POST-CONVERSION EMI SSIONS , B U T  ARE NOT REFLECTED A S  MODELLING 

I NPUTS , AND THUS THE OUTPUT RESULTS OF THIS DRAFT DOE STUDY 

SHOW MUCH HI GHER-THAN-EXPECTED EMISSI ONS AND GROUND IMPACTS . r APPENDIX TABLE F . 1  PHYSICAL PLANT PARAMETERS ( p .  F-2 )  L ISTS 

1 4 9  FOOT STACKS FOR UNITS 3, 4 AND 5 .  THE POST-CONVERSION GEP 

SI NGLE STACK FOR UNITS 3 ,  4 ,  AND 5 WILL BE 2 4 7  FT. ( 2 6 0  FT , ABOVE SEA LEVEL ) ,  1 1 3 . 8  I N .  DIAMETER, AT AN EXIT GAS 

i TEMPERATURE OF 3 6 0 0 F .  

/ MODELLING CHANGES - PHYSI CAL I NPUTS 

WE THEREFORE REQUEST THESE VERY SIGNIFICANT PHYS I CAL PLANT 

CHANGES BE FACTORED I NTO THE DOE MODEL TO REALISTICALLY REFLECT 

EXFECTEL POS'f-COlWEaSION CONDI TION3 . 

o UNITS 3 ,  4 ,  AND 5 ONLY CONVERTED ( TOTAL 1 0 0  MW ) .  

o UNITS 1 AND 2 REMA I N I NG ON O I L ;  EXPECTED CAPACITY 

FACTOR � 5 % . 

o HIGH EFFICIENCY ELECTROSTATIC PREC IPITATORS ON, UNITS 

3 ,  4 ,  AND 5 DESIGNED FOR 0 . 0 8 1 b/ 1 0
6 BTU , TSP 

EMISSIONS . 

o S I NGLE GOOD ENGINEERING PRACTICE ( GEP ) STACK , 2 4 7  FEET 

( 2 6 0  FEET ABOVE SEA LEVEL ) ,  1 1 3 . 8  I N .  DIAMETER FOR 

UNITS 3 ,  4 ,  AND 5 .  

- 3 -

CMP-4 The i nformation supp l i ed has been used to develop the scenari os descri bed and 
di scussed in Secti on 2 .  
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SUMMARY 

COAL S02 EMISSIONS � 2 . G 7 LB/10
G 

BTU FOR ANNUAL 

STANDARDS AND I NCREI1ENTS . 

FUGITIVE EMISSIONS CONTROLS ( TABLE 3 )  

WE REQUEST THESE CHANGES , AND CHANGES I N  ALL RELATED [ PORTIONS OF THE TEXT IN THI S  DRAF T ,  SO THAT THE 

" DECISION-MAKERS ' REFERENCED IN THE SUl1!1ARY ON PAGE 1-1 , 

PARTICOLARLY THOSE WHO I N  SOME WAY MAY I MPACT ON OUR COAL 

I CONVERSION L I CENSI NG PROCESS AT MASON STATION MAY BE APPRI SED 
CMP-5 I I OF THE REAL I STIC IMPACTS OF THI S  BENEFICIAL FUEL CHANG E .  

i ABSENT SOCH CORRECTIONS , W E  ARE CONCERNED THAT SUCH POLICY 

MAKERS COULD BE NEGATIVELY I NFLUENCED BY ABBREVIATED SUMMARIES , ! . l AS RECENTLY APPEARED I N  " COAL WEEK " , WH ICH I NDI CATED THAT THE 

MASON COAL CONVERSION WOULD INDEED RESULT IN � VIOLATIONS . 

CMP-5 The information supp l i ed has been used to develop the scenarios described and 
discussed in Section 2 .  
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@M� Central Maine Power Company 
GENERAL OFFICE. EDISON DRIVE. AUGUSTA. MAINE 04336 
(TWIX NUMBER. CMP-AGUA 71�22&-0195) 

Marsha Goldberg 
U. S. Departrrent of Energy 
Eccnanic Jegulatory Acininistratioo 
2000 I! St. N.W. RxIn 6114 
Washington D. C. 20461 

Dear Ms. Goldberg: 

February 3, 1982 

(207) 623-3521 

[ Attached is the informatioo requested in the January 18, 1982 letter froo 
Steven E. Ferguson, Fuels Co'lversioo Division. �s information describes 

CMP-6 the planned ooal amworsioo of three units at Central Maine Power Ccltpany' s 
Masal Statioo in Wiscasset, Maine t£>gether with other relevant information. 
Central Maine stn:ngly sl.l'PQrtS lXE ' s  effort to make the Final Northeast 
lEgiooal llIpact Statement as calplete as possible by including the JlDSt re
cent planning of ooal C<XlWOrSialS by utili ties. 

If there are any questions 00 the enclosed information please call Val 
'lhcr.pson , Director of Enviranrrental Studies , 207/623-3521. 

<DI:ad 
Attach. 

Very truly yours , 

c::Yrfoff 
OlarleU. � 
Senior Viae President 
Engineering and Production 

CMP-6 The i nformation suppl ied has been used to develop the scenarios described and 
discussed in Section 2 .  
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COM Electric 
Commonwealth Electric Company 
2421 Cranberry Highway 
Wareham. Massachusetts 02571 
Telephone (617) 291-0950 

January 2 6 ,  1 9 8 2  

Ms . Martha Goldberg 
U . S .  Dept . o f  Energy 
Economic Regulatory Admini stration 
2 0 0 0  M Street N . W . , Room 6 1 1 4  
Washington , D . C .  2 0 4 6 1  

Subj ect :  Draft Northeast Regional 
EIS (DOE /EIS 0 0 8 30 )  

Dear Ms . Goldberg : 

Recently we received a letter f rom Mr . Steven Ferguson 
of DOE ' s  Fuels Conversion D i vi s ion reques t i ng that comments 
on Sub j ect EIS be sent to you . We thank DOE for th is oppor
tunity to commen t  concerning our Canal Unit 1 .  

We have never agreed with the DOE contention that Canal 
Unit 1 was coal capable . Any forced conversion would have 
resulted i n  a ma jor derating of the unit and a signi f ican t ,  
i f  not i nsurmountable , f i nancial problem to the Company . We 
have always believed that the extremely high e f f ic iency o f  
t h i s  u n i t  when on oil f u e l  would d ictate that conversion to 
coal would be a l a s t  resort e f fort . 

Now that DOE is no longer enforc ing conve r s ion orders 
and has con f i rmed termination of the order a f f ec t i ng our plant , 
Canal Electric Company has elected to no longer actively con
s ider conversion to pulve r i zed coa l .  We are , howeve r ,  con
t i nuing our pursuit o f  an a l ternate fuel i n  the form of SRC , 
a coal derived l iquid being developed by ICRC . 

Projected regional envi ronmental impacts based on the 
conversion of Canal U n i t  1 to pulve rized coal f i ring should 
be e l iminated f rom the Final EIS . 

Very truly yours , 

: , .  " - :.J '. 1 . 
S tephen R .  Hal l , Jr 
Manager ,  Envi ronmental Group 

SRH/k l l  

CEC-l The i nfomati on suppl ied has been used to develop the scenarios described and 
discussed in Section 2. 
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00!!!ill. 
BEFORE THE 

UNITED STATES DEPARlMENT OF ENERGY 

Stat_nt of Dr. Peter C. Freudenthal ,  Di rector of Air  and 
Noise Progrlllls ,  Consol idated Edison COIIpany of New York Inc, 
Inc. , at the pub l ic  hearing on the Draft Northeast Rl!gional 
Envi ronoaental Impact Stat_nt, OeceRlber 7, 1981. 

My nlllle i s  Peter C. Freudenthal .  I II1II Di rector of Air  and Noi se Progrlllls 
for Consol idated Edison Company of New York, Inc. As everyone by now i s  wel l  
aware, Con Edison has actively been attempting to reconvert its Ravenswood 3 
and Arthur Ki l l  2 and 3 powerplants to coal burning si nce early 1979 as part 
of the Company ' s  energy strategy for the 1980s for New York City and Westchester 
County. The Company has app l i ed to the New York State Department of Envi ron
Mnta 1 Conservati on for permi ts to effect these convers i ons and those appl i ca
tions are now under review. We expect publ ic  hearings wi l l  begin early next 
year. 

As part of the coal conversion l icensing process , Con Edi son has prepared 
draft envi ronmental impact statements for the Ravenwood 3 and Arthur Ki l l  2 
and 3 conversions. Incl uded in each envi ronmental impact stateMent is a 
cumulative a ir  qua l ity i mpact analysi s  of a l l  powerpl ants in the New York City 
Metropol itan Area ( i . e. wi thi n  50 kM of the Arthur Ki l l  and Ravenswood genera
ting stations) that have at l east some potential for being converted to coal 
within the next decade. 

ODE ' s  regional impact statement is broader in both scope and content than 
the Company ' s  cumulative analysi s .  Thus , if i ssued i n  a timely manner, the 
DOE analys i s  wi l l  compl iment the Company ' s  envi ronlllental impact analysi s  and, 
hopeful ly, help  to expedite favorabl e  dec i sions on the Company ' s  coal conver
sion permits. 

However, to be useful , the regi ona 1 impact statement must be revi sed both 
with respect to the l i st of candidate coal conversions and the background air  
qua l ity data , particularly with respect to New York City. Also,  mode l ing 
errors must be corrected and the concl usions relating to acid precipitation 
and health effects must be revised to reflect the current state of knowledge. 

COAL CONVERSION CANDIDATE LIST 

( The fi rst step in rev is ing the regional impact statement should be to i cul l the units that are not l i kely to convert to coal from the mode l ing inven

I tory. Thi s  i nvolves several steps ,  i nc lud ing the deletion of older units and 

I units that wi l l  not be converted by the uti l i ties owning the ... 

, The sUlllllary section of the regional impact statement states that "al l ! units over 25 years of age" were elimi nated by DOE from the l i st of potential 

I, coal conversions developed by the President' s  Coal COIIIIIission. Notwithstanding 
thi s  age qual ifier, Table 2 . 1 ,  which l i sts the 42 powerpl ants i ncl uded i n  the 

Ed-l i study , i ncl udes 46 units that have been in service for more than 25 years. Of 
! the 46 units in service over 25 years , 9 units (Far Rockaway 4, Gl enwood 4 and ! 5, Sewaren I, 2, 3 and 4, and Kearney 4 and 5) are l ocated in the New York 

City Metropol i tan ar.... A review of the Power Pool ' s  coal conversi on program 
and the coal conversion program of Pub l i c  Service Electric and Gas Company of 
New Jersey indi cates that not one of these nine units have been i ndentified 
for conversion to coa l .  With respect to the other units over 25 years old on 
DOE ' s  l i st, not one of these units has been indentified as a potential coal 
conversion candidate by the General Accounting Office i n  its Septelllber 8, 1981 
Report to the Senate COIIIIIi ttee on Energy and Natural Resources on vol untary 
coal conversions by uti l i ti es .  I l1li confident that a tel ephone survey by DOE 
of the uti l ities i nvolved wi l l  confi .... that they have no i ntention of conver
ting these other units to coal burning. 

Con Ed-l To ensure that the s ites i ncl uded in the FEIS are real i st ic ,  a survey of the 
uti l ities incl uded in the draft document was conducted. The uti l i ties were 
asked to respond to a series of questions ( see Appendix A, Letter to Uti l i ties)  
and the responses were i ncorporated i nto the revi sion of the EIS. Based on the 
January 1982 survey, the fac i l ities l i sted in Table 1. 1 of thi s FEIS are sti l l  
i ncl uded i n  the regional analysis .  Those units over 25  years old  that have 
been i ndicated by the uti l i ties as convers ion candidates have been retai ned i n  
the l i st. 

The i nformation suppl ied has been used to develop the scenarios described and 
di scussed in Section 2 .  
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The only possible exception to the exc l usion of al l units over 2S years 
In service fl'Oll the l i st of coal convers ion candi dates Is Jersey Central Power 
and light ' s  26 year old Sayrev i l l e  Unit 4 which was pl aced In service In 19S5. 
The GAO Report notes , however, that the conversion of this unit Is "clearly 
doubtful "  because of the financial condition of the parent cOllpany, GPU. 

In addition to the deletion of the older units, ODE ' s  l i st of coal conver
sion candidates .ust be revi sed to reflect the coal conversion prograMs of the 
uti l i ties I nvolved. For ex...,l e ,  L1LCO ' s  E. F. Barrett Units 1 and 2 are 
I ndentl fled as coal conversion candidates In the New York Power Pool ' s  1981 
Long-Range El ectric Plan fi l i ng with the New York State Energy Office. However, 
L1 LCO has conditi oned the conversion of these units on Its Northport Units 1-4 

, not being prohibited fl'Oll burning oi l .  Accordingly, ODE ' s  l i st of coal conver
i SiOn candidates .ust be revi sed to del ete L1LCO ' s  Northport Units 1-4 which 

L1 LCO has no i ntention of converting to coal burni ng.  The GAO report confl l'lls 
L1LCO ' s  I ntention with respect to the Northport units. Si.l l arly, Uni ted 
I l l uminating COIIpany ' s  Bri dgeport Harbor Unit 3 should be del eted frOll ODE ' s  i candi date l i st si nce this unit has been identified i n  the GAO report as one 

. for which coal convers ion I s  opposed by the uti l i ty.  

Because the Fuel Use Act prohibition order progru I s  now vol untary , the 
Inclusion on the candidate l i st of any unit that a uti l i ty does not want to 
convert I s  unreal i stic.  Accordingly, it i s  I�eratlve that ODE canvass the 
uti l i ties that own powerpl ants Identified I n  the candi date l i st to obta i n  
current i nforutlon o n  thei r respective coal conversion plans. 

After deleting the older units and units that uti l i ties have I ndicated 
wi l l  not be converted, there rema i n  14 coal conversion candidates i n  the New 
York City Metropol i tan Area. These are Arthur Ki l l  Units 2 and 3 ;  E. F. 
Barrett Units 1 and 2 ;  Bergen Units 'and 2 ;  Lovett Units 4 and S;  Norwa l k  
Harbor Units 1 and 2 ;  Hudson U n i t  1;  Revenswood U n i t  3 and Sayrevi l l e Units 4 
and S. Con Edison has I nc l uded al l of these units in i ts own c ... ulati ve 
i�act analysi s  of regional coal convers ions , which wi l l  be provided to ODE 
al ong with the COIIpany ' s  wri tten c_nts on the regional i�act stateMnt. 

A. a further refi neMent of the regional i�act analys i s ,  DOE Shoul d ,  for 
purposes of preparing cumulative illPact analyses , separate the candidates 
between those conversi ons being actively pursued and those for which conver
tlon plans have been deferred. ( I n  the New York area, the active conversions 
include Con Edison ' s  three units and Lovett Units 4 and S. ) Unless such a 
distinction I s  .. de, regul atory strategies for coal conversions which are 
bei ng actively pursued could we l l  be detenolned by proposed coal conversions 
that lilY never .aterlal 1 ze in the future. Such a result is untenable.  

It .. kes no sense , to requi re very expensive FGD systlllls for units for 
wh i ch convers ion authorization I s  being actively sought on the basis that 
conversion wi thout an FGD syst .. lIay i nterfere with the conversion of a unit 
which Is scheduled for convers ion in 1990 and which � ,  I n  real i ty ,  never be 
converted. Nevertheless , based on III)' conversions with representatives of c i ty 
and state regul atory agencies there Is a possibi l i ty that they wi l l  dHand 
.. i ssion restricti ons based on the i�act of a l l  coal conversions contempl ated 
by ODE. 

When I addressed this group at the July 14, 1980 Publ i c  Scoping Heari ng ,  
I recOllllended that the l i st o f  pl ants t o  b e  i ncl uded i n  the ODE ' s  Regional 
DEIS be shortened and that DOE estab l i s h  priorities for coal conversions so 
that local pol l ution hot spots would be prevented. ODE did not heed this 
advice and the Regional DE IS under consideration today .. y therefore hlpede 
envl ro"",,,ntally sound coal convers ion plans, such as Con Edison ' s .  8ecause 
DOE ' s  cumulative analys i s  has that potenti al , I once aga i n  rec_nd both the 
shorten i ng of the coal convers Ion candi date l i st to reflect rea l i ty and the 
establ i shment of priorities. 
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In preparing the aforaentioned re-analyses of regional illlPacts, DOE 
should ass.- SO. e.i ss ion l imitations that are consistent with the proposals  
that have been .. de by the uti l i ties as conditions under which they wi 1 1  
convert to coa l .  In  this  regard, we note that DOE' s  "Modified Coal SIP." as 
described in Section 5 of the illPact statement, does not reflect l i.itations 
proposed by the respective uti l ities but i nstead reflects Mew York State 
Pub l ic Service Coo.i ssion eIIission l i.itations for at least the units l ocated 
in New York. The appropriate i nfo,.,..tion can readily be obtained through a 
canvass of the uti l ities. as I have previ ously rec_nded. 

REVISION OF BACKGROUND DATA 

In addition to revising the coal conversion candidate l i st. DOE .. ust 
revi se the background po1 1 ution data to reflect recent air  qua l ity .. onitoring. 
DOE has assUlM!d for its regional illPact state.ent an SO. background l evel of 
80 ug/.... This i s  based on 1973 air qua l ity data that does not reflect recent 
ill!prOVeMnts i n  air  quality i n  N .... York City. SO. concentrations for the 12 

Con Ed-2 I IIOnth period ending July 1981. for both the CCNY and the Mabel Dean Bacon 
IIOnitors, where SO. levels were the highest in 1978, averaged only 71 ug/ .... 
The reductions in SO. leve ls  at these lIonitoring stations were due. at least 
i n  part. to Con Edison ' s  affi ,.,..tive air po1 1 ution abateMnt program which was 
conducted in conducted in conjunction with the COIIpany' s one-year test burn . 
and to over 1100 gas conversions in Manhattan s i nce 1979 when the COIIpany 
reentered the gas sales .. rket. Average SO. data 10r the 12 IIOnth period 
ending Junly 31. 1981 . obtai ned fro. the State Depart8ent of Envi ronMntal 
Conservation i s  attached. 

Con Ed-3 

Con Ed-4 

PUBLIC HEALTH IMPLICATIONS OF COAL BURNING 

DOE has reached two concl usi ons with respect to envirolllental health 
illpacts of coal conversions: 1) NO� illPacts on health cannot be predicted. 
and 2) the exi sting sul fate .. probl ... • wl l 1  not be worsened. These conclusions 
are lIisleading in that lIinor adverse health effects are impl ied. The NO. 
discussion contains references to an epi de .. iological study (Shy . 1970a. 1970b) 
that has been discredited due. in part. to i nadequate IIOni toring and a l so to a 
c l i nical study (Orehek. 1976) that EPA considers "controversi al . "  The sul fate 
di scussion i s  based on the discredited CHESS studies. 

[ We  bel ieve that the regional ill!pact stateMnt IIUst concl ude that as l ong 
as NAAQS are .. t. the health effects of regional coal conversi ons wl l 1  be 
extrellely s l i ght or nonexistent. Other conc l usions are sillply not supported 
by the latest criteria. 

Con Ed-2 

Con Ed-3 

Con Ed-4 

Table 5 . 6  of the DEIS has been lIodified to reflect the l atest avai labl e back
ground air  qual ity data and is i nc l uded in Topical Response 3. 1 .  Table 3 . 1 . 4 .  
The information suppl ied has been used to develop the scenarios described and 
di scussed in Section 2 .  

The discredited studies i dentified were not used i n  the updated health effects 
analysis presented in Topical Response 3 . 7  and supporting information in Appen
dix C. The USEPA Criteria Documents for Nitrogen Oxides and Particul ate Matter 
and Sulfur Oxi des have been useful in i dentifying i ssues and references for the 
analysi s ;  however .  s ince they are both draft docu .. ents . they have not been 
cited. Specific  i nformation on the effects of SO • •  sul fur oxides .  H2SO • •  and 
N02 is presented in Topi cal Response 3 . 7  and Appendix C .  A di scussion of 
current sul fate concentrations i n  the Northeast appears i n  Appendix B . 6. 

Refer to Topical Response 3 .7 .  Genera11y thi s  is true for the criteria air  
po1 1 utants for which standards have been estab l i shed al though evidence i ndi cates 
that asth .. atics and persons with chronic obstructive pulmonary di sease may 
experience i ncreased sy .. ptoms at short-term level s of SO. and TSP below the 
AAQS. No short-term standard for NO. exists yet l i  .. ited data show that hourly 
val ues associated with respi ratory effects in l aboratory stUdies with humans 
occur despite cOllpliance with NO. annual standards. 

The characteri stics of atmospheric po 1 1  ut ion have changed s ince earl ier epi sodes 
and epidemiological i nvestigations. For exallljlle ,  the respirable particle to 
total particle ratio is probably higher than in the past because of the s ize 
selectivity of elli ssion controls .  The concentrations of secondary po1 1 utants 
such as ozone, sul fates . and nitrates .ay be greater because of changing source 
characteri st ics. These known vari at ions must be acknowledged and thei r hea 1 th 
consequences IIOni tored. F ina1 1y. standard setting is a pol itical process as 
we11  as a technical one. Bal ances and trade-offs .ust be .ade. Health is only 
one of the many variables consi dered. 
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Con Ed-5 

MlDELlNG ISSUES 

The IIOdel used to assess the a ir  qual ity illPact of coal conversi on in the 
various subregions i s  fl awed i n  several respects: 

1 .  The subregional Mdels were based on a s i ngle noeteorological station, 
which causes the model s  to add impacts of widely separate powerplants i ncor
rectly. Since wind fields are not uni form withi n a region, DOE shoul d remodel 
these regions using data from the nearest appropriate lleteorological stations. 

2 .  The subregional IIOdels  extend illPact calcul ations for di stances 
substantially l arger than that for which the mode ls  have been val idated. 
Consi stent with EPA ' s Guidel i ne on Air  ual i t  Model s ,  illPacts from any power
plant should not be ca cu ated or d stances greater than 50 km. 

3. The Con Edison stack par_ters used by DOE i n  i ts model are wrong. 
In particular, the actual Arthur Ki l l  stack exit vel oci ty i s  IIOre than twi ce 
the value used by DOE. Thi s  understatetlM!nt of the stack exi t  vel ocity tends 
to overstate the effect of Arthur Ki l l  on lIJIIbient concentrations i n  the near
field.  

ACID PRECIPITATION 

The acid precipitation model i ng in the DOE Regional DEIS has substantially 
overstated the impacts that wi l l  actual ly occur. the factors which cause thi s 
overstatement i nclude: 

1. the i nclusion in the IIOdel of ""'ny more powerplants than wi l l  acutally 
convert to cca 1 ; 

2. the use of a 1 inear IIOdel that overestimated S02 to sul fate conversion; 
Con Ed-6 I I 3. the asSUIIIPt i on that there wi 1 1  be total rai nout of suspended sul fates ! by 400m of rai n ,  which overstates actual impacts; and \ 4. the i nclusion of low l evel winds i n  the IIOdel rather than cl oud 

height wi nds which causes the area of predicted maximum aci d  deposition to be 
d ispl aced northward. Had cl oud height winds been used, thi s  area would have 
been shi fted from the acid-sensitive areas of the Northeastern U .S .  and Canada l toward the Atlantic Ocean. 

Not only should the acid deposition be remodeled to correct these errors , 
but the conclusions should reflect the conservatism of the model i ng. I am 
confident that thi s  remodel i ng wi l l  show an impact substantial ly less than the 
6% i ncrease that DOE considers to be i ns ignificant. 

CONCLUSION 

Con Edison recognizes the SUbstantial effort that has gone i nto preparation 
of the DOE ' s  Regional OEIS.  But i t  is now one and one-half  years si nce the 
Scoping Hearing and there has sti l l  been only one coal conversi on i n  the 
Uni ted States , and that one did not occur as a result of Fuel Use Act. The 
Regional FEIS can help get the coal conversion program lIoving, but only i f  the 
FEIS i s  real i stic in scope and contains conclusions that are technical ly 
sound. 

Con Ed-5 

Con Ed-6 

The RAM model used in the analysi s  is l imited to using a s ingle source of 
meteoro logi ca 1 data in each subregi on. However,  the subregi ons were chosen to 
i ncorporate those fac i l ities that would be l i kely to routinely i nteract, and to 
encompass a geographical area that could be represented by a s i ngle meteorological 
station. Thi s approach is not i deal , but represents the best compromise between 
comput i ng costs and accuracy. Al though the subregi ons are large, the computa
tional grid does not extend past 50 km from al l fac i l ities.  However , the 
predi cted contri but ion of such a fac i l  i ty to the predi cted concentration resul t
i ng from the operation of fac i l i ti es l ocated cl ose to the affected receptor 
woul d  be negl igibl e ,  and would not affect the results of thi s  study. The 
actual Arthur Ki l l  stack exi t vel ocity has been i ncorporated in the new model 
analysi s  ( see Sec. 2 and Topical Response 3 . 1 ) .  

See Response NYPP-1. The wet removal parameterization for total sul fur has 
been changed somewhat from that described in the DEl S ,  in that a maximum of 80% 
of the sul fur burden can be deposi ted during any 6-hour period and the bul k 
removal rate for the removal requires a 6-hour rainfal l of 10 m. 

The cOlllllent about the wind level used must arise from some misunderstandi ng of 
the model di scussion in the DElS,  as simulations then and in this addendum 
uti l i ze a mean pl anetary boundary l ayer wind (approximate depth of averaging 
1. 5 km in sumer and 1 . 0  km i n  wi nter) .  

The sul fur deposition relative i ncrement i n  remote areas resul t ing from the 
reduced number of conversions i s  reduced from the values in the DEIS .  The 
presentat i on is somewhat di fferent, in that the percentage i ncrements are 
contoured over the region rather than l i sted at only three points. 
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Ed� Con.olidated Edi.on Company of New York, Inc . 

• Irvina Place, New York, N Y 10003 

Con Ed-7 

January 1 1 ,  1982 

Ms . Marsha S. Goldberg 
Chi e f ,  Envi ronmental Ana l y s i s  Branch 
Office of Fue l s  Conve rsions 
Economic Regultory Admini stration 
U . S .  Department o f  Energy 
2000 M Stree t ,  N . W .  
Washington, DC 20461 

Dear Ms . Go ldbe rg , 

At the DOE ' s  December 1 7 , 1981 pub l i c  hear ing , I presented 
Con Ed i son ' s  comments on the DOE Draft Northeast Reg i o n a l  
Environmental Impact Sta tement for the poten t i a l  
conve rsion o f  fo rty-two power p l ants from o i l  t o  coa l o r  
a l ternate fue l s  ( Re g i onal D E I S ) .  Thi s le tter supplements 
my o r a l  testimony by providing the f o l lowing : 

a .  an update on New York C i t y  a i r  qua l i ty ;  

b .  stack parame t e r s  f o r  C o n  Edison ' 3 
Generating Station, which .... lere 
presented i n  the Re gional DEI S ;  

.�rthur Ki 1 1  
i nc o r r e c t l y  

c .  additi onal comments regarding the �xtent t o  whi ch 
DOE ' s  mode l i ng of acid pre c i p i tation i s  ove r l y  
conservatlve , a�d 

d .  Con Edi son ' s  cumu l at i ve ai r qua l i ty a n a l y s i s  o f  
regi onal coal conve r s i ons . 

UPDATE ON NEW YORK C I TY A I R  QUALITY 

On December 1 7 ,  1 98 1 ,  I provided DOE wi th a table o f  12 
month average sul fur di oxide concentrations for the pe r i od 
Augu st 1980 - Ju l y  1981 that showed substanti a 1 1 1  lower 
annual sul fur d i ox l de l e ve l s  in Manhattan than the values 
used by DOE .  Thi s improvement has continued, and for the 
year ending December 3 1 ,  198 1 ,  the average sul fur dioxide 
leve l s  i n  r.lanhattan are reported by New York State to be : 

Mabel Dean Bacon 

CCNY 

Central Park 

, 
65 �g/m

, 
�g/m ,  

56 �g/m 

64 

Con Ed-7 The i nfonnation suppl ied has been used to develop the scenarios described and 
di scussed i n  Section 2. 
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Con Ed-8 

B a sed on thi s  more recent data , i t  i s  c l � a r  that su l fur 
dioxide leve l s  i n  N..:.w York Ci t"j are ',ve l l  below the NP ..  L..QS . 
Accordingl y ,  the mu l t iple conv e r s i on of u t i l i  ty boi l e r s  
from o i l  to coal i n  the metropo l i t an area w i l l  not resu l t  i n  
a NP.AQS contraventi on , even a s suming uti l i ty preferred 
coal . If the DOE ' s  ana l y s i s  is confined to only thos e  
p l an t s  J. ':' � e l :," t� c c:y::; ;..·� ,  2. 3  ' . .  -= >.<�' .... '03 '..:.,;.�::: .::: .:l. ,  ....... ,j't, o n l y  '.oI i i l  
the. sulfur.. diDxide NMOS b e  maintained, but th-are wi l l  b e  a 
substanti a l  margin under the standard to accomodate 
commerc i a l  and industrial growth . 

ARTH U R  K I LL STATION STACK PARAMETERS 

The stack oarame ters used in the regional OE I S  for t!le 
Art.l)ur Ki l i  coal reconversion are incorre c t �  The iRt!'act 
from. this station should be remode led using t..'1e fo l l owing l ,""_·,m, 

Stack Height ( ft �lS L )  
Stack Diameter ( i n )  
10C% G a s  E x i t  Veloc i ty ( fpsl 
100% Gas Exit Temp e r a ture ( F )  

6S�� Gas Exit V e l o c i t y  ( fps! 
6S�� Gas Exit Temperature ( F )  

A C I D  PRECI PITATION 

5 1 5 . 2  
2 3 2  
149 . 4  
2 7 0  

95 . 1  
2 2 5  r At the December 1 7 , 1981 hearing, D r .  Peter Coffey o f  the 

New York Power Pool tes-=i!ied that l. i near model s  such as 
that used by DOE to assess chemical transport, 
transforma tion and deposi t i o n  of atmosphe ric su l fur are 
incorrect and cause overestimat e s  o£ these ef£ects. DOE ' s  I own analys i s  o£ these model s  a l so indicate that linear 

1 mode l s  are unre l i ab l e .  The DOE analysi s ,  presented i n  a I review of the Phase I I  report of Work Group 2 pursuant to I the US/Canada Memorandum. o f  Intent on Transbollndary .�i r  

I· Pollution, i s  appended to a November 3 ,  1981 letter from A .  
W .  Trivelpiece .. Director o f  Energy Research. t o  Dr. Lester 
Machta. Director o£ the NOAA Air Resources Laboratori e s .  
I t  states tha t :  " a tmospheric transport and transformation 
of po l l u tants leading to acid depo s i tion is not a l i near 
phenomeno n , " and Itaverages of l i ne a r  mode l s  may not 
adequately s i m u l a te real processes of long- range 

i transport, transformation and episodic deposi tion of 
interactin.g spec i e s "  

Dr . Cof£ey ' .s  c onc lusion that the linear mode l c auses 
overesti.1a&U o.f ac!:ua.l. ...aUaca ' . .i.a al.aa supported. by ' a c:aIIIplIX±acm::-af_ .. pred±l:t:lod... and. . .. lllelt..StU:ed . . sul.fm:: . . d.epo.stt1= 
data_ DUtinq 1979, £or example , sulfur depolli.tioD ' at 
Whi. teface Mountain wa.. measured to be 6. OS Kq/hectare. 
while ASTIlAP . the SU>e model DOR US",;! .::.;, ca.l.culate acid 
ciepo&i.tUm: � pcU!n:t::ial. .caal.,c='VZ>raiODlr'�· pred:i c:tad;c..ll.. . 
Kqjhectare. . an overestimate of more than 500 percent . * 

Con Ed-8 See Response NYPP-1 for c_nts on non I i  neari ties. 

ASTRAP has not been app 11 ad wi th 1979 _teoro 1 ogy. A recent cOllpari son of 
ASTRAP si.ulations of wet deposition of total sul fur with 1978 lleasurellents 
adjusted for representativeness of regional precipitation i ndi cated an under
prediction of about one thi rd. It should be poi nted out that IIOst of the 
observations were i n  Canada ( I . e. , not randOilly d i stributed i n  the U . S .  and 
Canada) and that the 8II1 5sion inventory estilNtes used in the si.ulation were 
10-lSl l ower i n  the eastern U . S .  than esti.ates used in previous sillUl ations 
for the U. S. /Canadian transboundary a i r  pol l ution research effort. Natural 
sources were not i ncl uded in siaulations , and the OII1 5 s i on could contribute to 
the underprediction, particularly i n  coastal areas. 
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l Ac c o rding l j' ,  the Re g i ona l DE ! :;  :::hO'l.;ld c l e a �.- l y  i. nd i c a t.e 
c onse rv a t i sm of the t:l r � d i c -::i or:s c c n :. a i a..::G. :,;",e !; '= ! ::1 .  

�he 

CON ED I SO N ' S  CUMULA I V E  IMPACT A N !" LYS I S  

Con Edison pre p a r ed a curnu l at i 'v'e :'::�p � :: t  Cina l j s i s  o f  
regional c o a l  conve r S l ons a s  p a �t o f  i t s  Ar�hur Ki l l  and 
Ravenswood Unit 3 c o a l  conver s ion draft envi ron:nenta l  
i mpact statements . This ana lysi s ,  which was submitted to 
the New York State Oeoartment o i  2!'lvil·0�1i.1�ntal Conser� . .ration 
on Septembe r  I,  1 S 3 1  (',nd am�nde:d on Decemb�r 3,  198 1 ,  
inc: ludes several coal conve r s i on scena r i o s  acd c o n c lude s 
that a l l  coal c onv�!.�si ons b�ing acti"; s l '/ t)ursu�d ';li t�i.n the 
N-;w York [.1etropo Li tan ;"'rea , name l y  R5.�Vl;n5�;/ood Uni t  3 ,  
Arthur Ki l l  Uni ts 2 and 3 and Lovett Uni ts 4 and 5 can be 
ac c ompli shed w i  thout cont raveni ng !'!;..r.QS 0 :::;' PSD inc reme!'lts . 
It i ndi cate s  that other coal conve r s i o n s  can a l so take 
p l ac e ,  ever.. wi tl').out t.a�:ir..g int.o z. C CC'..lnt tJ:;,� reduction in 
flfanilattan annual averag; s u l f u r  dic;·: :de l��i � l s  that. has 
occurred s i nc e  Ju l y  l S' 8 l . 

A copy of Con Edi son ' s  cU!TIu l ative i�p 6. c t  a:1.a l Y3 i s , a s  
amended , i s  attached . 

Con Edi son. ap?l: e c i a t e s  th� 0PFortt:ni ty to provide cOr!':!n<ents 
to the DOE o n i t s  R e g i o n a l  ['':: : 3 .  �'ie trust that. the s e  
comment s ,  a l ong '(/ i th my comments pre se nted at the December 
1 7 ,  1 9 8 1  he a r i ng wi l l  help DOE mak� the techni c a l  conte!'lt of 
i t s  E I S  more re a l i st i C , and thus inc:..- e a s e  th.e u sefu l ne s s o f  
the E I S  t o  the regu l atory agenc l e s  that must decide whether 
c o o. l  conversi on wi 1 1  be pe::'-:;"i t 'ted . 

PCF/m1h 
Attach 

Very tru l y  you rs 

�'-(�4" 
Peter C. Freudenthal 
D i rector - A i r  & No i se 

Prog rams 

�':!:.ase �ta are p:esented i:1 an 18 Dece!Jlbe= 19S� dra!-:=. !.inal. report ay- C __ S._. Burton.. .D_._ A.. .. Suwart .. . and M'_ 1':. Liu. of 
Syste�s Applications . Inc . ,  (or the Atmospheric KodeLinq 
Com:nitt.ee o( the Uti l i ty A i r  Rt:::qulatory Group . 

Con Ed-9 It is apparent that COIIIIIIOnwea 1 th Edi son used di fferent model i ng assumptions 
that were less conservative than those used in  the DEiS .  The copy of the 
cUlllulative Impact analysis  Is appreciated. Many of the cOlllllents received at 
the December 17, 1981 , hearing have been incorporated into thi s  FEiS.  New 
model ing results are given in  Topical Response 3 . 1 .  

There are some s illf l arit i es  between cOlllparat Ive  cumulative effects study and 
the IIIOde l ing done for the DElS ,  but the two vary in several ways. The lIul tiple 
meteorological stations used in  the cOlllparative study could not be i nput to the 
RAM code, which inc l uded impacts from a l l  sources simultaneously. Due to the 
size of the study area, the DEiS lIode l i ng used a few monitors to represent the 
air  qua l ity trends I n  a region, whi l e  the comparative study uses more monitors 
and compares hourly data, both monitored and measured. The comparative study 
uses terrain input to a single-source code run for each plant, whi le  RAM model s  
a l l  fac i l ities a t  one run, with no terrain  data. There also are variations i n  
I nput par"",eters, due to di fferences in  i nformat ion  sources and/or scenario 
assUllptions. However, the trends shown by the two studies are quite simi l ar ,  
and the latest allblent data , I ncorporated in  a modi fied DE iS  Table 5 . 6  (Topical 
Response 3. 1 ,  Table 3 . 1. 4 ) ,  would lead the reader to conclusions simi lar  to 
those reached in the comparative study. 

.f> I 
..... ...... w 
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Con Ed-l l  

Consolidated Edison Company of New York. Inc. 
4 Irving Place. New York, N Y 10003 

March 5 ,  1982 

Ma. Marsha Goldberg 
U. S .  Department of Energy 
Economic Regulatory Administration 
2000 H Street , N . W .  lim. 6114 
Washington, D . C .  20461 

Dear Marsha: 

Steve Ferguson asked several questions regarding Con Edison t s coal 
conversion plans in his January 18 , 1982 let ter. We discussed these 
questions recently by phone, and I am writing to confirm. our responses . 

1 .  P lants Under Act ive Consideration f o r  Coal Conversion 

Response: Table 
plants for which 
convert to coal. 
capacity (HW) in 

1 . 1  of the Regional DEIS correctly lists the 
Con Edison 1s actively seeking approval to 

Note, however ,  that the Ravenswood Unit 3 
Draft EIS Table F-2 should be 928, not 972 . 

2. Stack Parameters 

Response : Table 1, attached , gives the current operating 
characteristics for the coal conversion cmdLdate units . The 
table format is the same as that of Draft EIS Table F-l. The 
entries for stack height refer to height above ground leve l ,  
which is the stack height most appropriate f o r  use with RAM . 
The heading "100% Gas Exit Velocity" means gas exit velocity 
when the unit is operating at the capacity shown in Table F-2 . 
S imilarly "100% Gas Exit Temperature" means the gas exit tem
perature when the unit is operating at the Table F-2 capacity. 
Operating characteristics are listed for three conditions. 
The characteristics in Subtable A apply to oil firing. The 
Sub table B characteristics apply to f iring coal without FGD, 
and would apply to the 1971 NSPS and Utility Proposed SIP 
Scenarios. The Subtable C characteristics apply to firmg 
coal with FGD, and would apply to the Coal SIP Scenario, the 
Modified Coal SIP Scenario, and all cases in the Mitigative 
Analysi S .  Our listing of Ravenswood 3 stack characteristics 
for coal firing with FGD is purely hypothetical. Con Edison 
believes that FGD at Ravenswood 3 is impractical and , there
fore, that the 1971 NSPS emission limit is the most stringent 
possible coal S02 limit for Ravenswood Unit 3 .  

Con Ed-l0 The error 1 n the stated capaci ty of Ravenswood Un1 t 3 has been noted and the 
correct val ue , 928 MW, i s  repl aced i n  Table 2 . 1  of Section 2 .  

Con Ed-ll The i nfonnation suppl i ed has been used to devel op the scenarios descri bed and 
di scussed in Section 2. 

� 
I 
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Marsha Goldberg -2- March 5 .  1982 

Boiler designs impose no unusual coal requirements. 

3.  Monitored Background Data 

Response :  Annual sulfur d ioxide background data measured in the 
New York Metropolitan Area for the l2-month period ending July 3 1 ,  
1 9 8 1  were presented i n  my test imony before your office o n  December 1 7 ,  
198 1 .  Table 2 ,  attache d ,  presents l2-month average S02 concentra
tions in New York City for the period February 1981 through January 
1982 . ( The averages for the DEC stations include 4 months for which 
data have been reviewed but not officially released by the collecting 
agency . The offic ial data for these months may differ slightly from 
the data included in the l2-month averages . )  

4 . SIP SO, Emission Limit 

Response: The New York SIP limits the sulfur content of coal to 
0 . 2  Ib/106 Btu. Con Edison is requesting a SIP modification to 
permit the use of 1% ( 0 . 8  Ib/106 Btu) sulfur coal at Ravenswood 
Unit 3 and Arthur Kill Units 2 and 3 .  We expect New York State 
DEC to issue a formal determination of completeness for Con 
Edison ' s coal conversion applicat ion in March and to schedule 
hearings by early Hay. 

Please call me if you have any questions. 

Very truly yours , 

� 
Peter C. Freudenthal 

� I 
.... 
...... 01 
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Ms . Marsha Go h!berg 
U . S .  Department of Energy 
Economic Regulatory Administrat ion 
2000 M Street N . W .  J Room 6 1 1 4  
Washington . D.  C .  20461 

Dear Ms . Goldberg : 

EA-197 
January 2S J 1982 

....... y Cent ... 1 Po .... 6: Light C\ ,lany 
MadLson Avenue at Punch Bowl R. 
MOrristown, New Jersey 07960 
(201) 455-8200 

Subject : Jersey Central Pm.,'er & Light Company (JCP&L) 
Proposed Sayrevi l le Generat ing Station Coal Conversion 

This letter represents JCP& L ' s  response to Steven Ferguson ' s  
January 1 8  letter requesting information about our proposed p l ans for 
the Sayrev i l l e  Coal conversion proj ect . The request is broken up 
into four items, each of which is answered below: 

1 .  JCP&L i s  s t i l l  actively considering the conversion t o  coal 
o f  Sayrev i l l e  Units 4 and S. However, as we have previously 
stated to you , our financial position i s  not favorable in 
terms of the conversion. This problem is ident ified in the 
Draft EIS and has not changed. 

( 2 .  The data 1 isted i n  Table F . l  o f  the Draft Northeast Regional 
EIS for Sayrev i l l e  Station is correct for the existing station. I 

I 

JCP&L-1 i 
I 

l 
3 .  

I f  Sayrev i l l e  Stat ion i s  converted t o  coal , both units wi l l  
discharge t o  a new conunon stack with the fol l owing characteri s t ic s :  
stack height 3 8 5  ft . ;  stack I . 0 . = 1 3 . 1  ft . ;  exit temperature 
approximately l 5 0oF ;  and exit velocity approximately 90 ft . / sec . 
for both unit s .  The Sayrev i l l e  Station boilers are of the Babcock 
and W i l cox cyclone furnace , wet bottom design and re4uire a low ash 
fusion temperature coal which hi::;torically come from Western 
Pennsylvania or West Virginia, having a s u l fur content of about 
2 - 3 \ .  

JCP&L' s ambient air monitoring network w a s  shut down i n  May 1979 
as a cost saving measure fol lowing the Three M i l e  I s l and accident. 
Thus there is not monitoring data available after this date.  
These data were included in JCP& L ' s  previous submitta l s .  

Jersey Central Power & LlQhl Company IS a Member oi the General Pubic Ullhlles System 

JCP&L -1 The i nformation suppl ied has been used to devel op the scenarios described and 
di scussed i n Sect ion  2 .  

"'" I 
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JCP&l-2 
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4 .  I f  Sayrev i l l e  Station were converted to burning coal it 
6 

... ould be required to comply with S02 emissions of 0 . 6  Ibs . S02/ 1 0  
BTU heat inpu t ,  s i nce i t  i s  located in New Jersey zone 4 a s  
defined in N . J . A , C .  7 : 27-9 & 10.  In other words , JCP&L 

la 

would expect to be required to compl y  ... ith the IIOSt recent 
version of N . J . A. C .  7 : 27-10 ( s u l fur in coal regulations) . 
JCP&L fee l s  it is unre a l i stic to expect compliance ... ith the 
proposed emission standard of 0 . 32 Ibs S02/ 1 0  BTU heat 
input l isted in � . J . A . C .  7 : 27 - 9 .  This proposed standard 
is intended to be used in conjunction with the proposed 
Nev Jersey incentive to convert to coal by a l l owing 
the use of a h i gher sul fur content fuel oil for up to two 
years during the conversion period. JCP&L believes this 
proposed standard of 0 . l2 Ibs . / l 06 BTU SO emissions i s  
certainly a t  the I i m i  t and may b e  beyond the I i m i  t of current 
"state-of-the-art" scrubber technology . 

Very truly yours , �E' AA� '�':'..:onmenta l  Affairs 

JCP&l-2 The i nfol'llation suppl ied has been used to develop the scenarios described and 
discussed in Section 2. 

� , 
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LILCO-l 

1 1.6,1;'0 �.",.,., LONG ISLAND LlGHTlNG COM PANY 
1 7 5  E A.ST  O L O  C O U N T R Y  R O A O  • H I C K SVI LLE .  N E W  Y O R K  1 1 8 0 1  

February 2,  1 9 8 2  

Ms , Marsha Goldberg 
u . s .  Department of Energy 
Economic Regulatory Adm i n i stration 
2000 M Street N . W . , Room 6 1 1 4  

Washington, D . C .  2 0 4 6 1  

Dear Ms . Goldberg : 

The draft Northeast Reg i onal Environmental Impact Statement 
( E I S )  presently includes f i ve of LILCO ' s  generating fac i l it ies . 

These include E .  F .  Barrett un its 1 and 2 ,  Far Rockaway unit 4 ,  

Gl enwood units 4 and 5 ,  Northport units 1-4 and Port Jefferson 
units 1-4 . At the present t ime , the Far Rockaway unit i s  on 
cold standby status and there are no plans for convert ing ei ther 
Port Jefferson uni t s  1 and 2 or Glenwood units 4 and 5 fac i l ity . 
Therefore, these five units should not be included in the Regional 
EI S .  

We presently are considering only Port Jefferson units 3 and 4 and 
E. F. Barrett un its 1 and 2 for coal convers ion . As an R&D proj ect , 
the engineering , envir onmental and economic fea s ibi lity of u s ing 
coal water slurry at the Northport fac i l it y  is being studied ,. 
s ince conve r s i on to d i rect coal f i r ing is not fea s ible . The 
table below contains the stack operational parameters you re
quested . These compare closely with the values in the Table in 
Appendix F .  Wh ile there are no plans for any kind o f  coal 
ut i l i z at i on at Northport , paramet ers for this plant are inc luded 
for the sake of completeness . 

Unit Stack Ht Stack Diam Exi t. Velocity Exit T€IlllE!IQture 
(ft) ( inches) (ft/sec) (Op) 

Facility 

E. F .  Barrett 1 250 192 52 300 

2 350 123 127 300 

Northpcrt 1 600 201 84 334 

600 201 84 334 

3 600 201 94 334 

4 600 201 84 334 

Port Jefferson 3 425 123 132 309 

4 425 123 132 309 

LILCO-l The i nformati on supp l i ed has been used to develop the scenarios descri bed and 
di scussed i n Sect i on 2. 

"'" I 
.... ..... 
()) 



- 2 -

The converted units would in general burn fue l s  with equivalent 
sul fur content to the i r  present fuel s . The table below 
therefore rep�esents both present and converted fuel l imitations . 

Facility Unit Percent Sul fur lbs . 
S 

a0
6

BtU lbs .S�L10
6

BtU
l 

(Oil) (Coal) (C 1 )  

E. F. lSrrett 1 1 . 54 0 . 8  1 . 6 

1 . 54 0 . 8  1 . 6 

Northp;>rt 1 2.8  1 . 54 3 . 08 

2 . 8  1 . 54 3 . 08 

2 . 8  1 . 54 3 . 08 

4 .75 0 . 60
2 

1 . 2  

Port Jefferson 2 . 8  1 . 54 3 .08 

4 2 . 8  1 . 54 3 .08 r lis a general comrent, I would l ike to note that the material on 
health e f fect s in Append ix E of the Regional EIS i s  very mis
lead ing . The appendix i s  a recitation of the results of a 

lIlCO-2 number of epidemological studies , many of which are actua l l y  
discredited in t h e  latest EPA cr iter ia documents , a n d  does 

j not address the a i r  qua l ity standards at a l l . After read ing 

II this appendix, the layman would be part icularly confused , s ince 
the air qual ity a na l y s i s  concludes that all ambient standards I could be met and all 42 of the conve r s ions could go forward . 

Thank you for the opportun ity to review this power 
plant data and comment on the EI S .  

Very t ruly yours , 

Raymond J .  Driscol l ,  P . E .  
Manage r 

- Envi ronmental Engineering 

MNM/cc 

I
Does not include cred i t  for sul fur retention in bottom ash . 

2
Northport 4 i s  subject 50 1 9 7 1  NSPS which set an SO emi s s ion 
l imitat ion of 0 . 8  lb/10 Btu for oil and 1 . 2  lb/10 6 Btu for coa l . 

LIlCO-2 These di scredited studies have not been incorporated i nto the revised analysi s  
presented i n  Topical Response 3 , 7  and Appendix C (see also Response Con Ed-3) .  .j>. I 

..... '" '" 



HEC-l 

( I I 

I"-"J�' ��[i'i "'I U � U I �_. �'L..:......! 
SYSTEM COMPANY 

Montcup 8ectric COmpany 
p 0 80)( 39 I ,  FilII RMH. MassachuseftS 02722 Telephone 1 6 1 7 1  678·5283 

G�neral Offices and Generating Station. R i-..efslde Avenue, Somerset. Massachusetts 02726 

February 3, 198Z 

Ms . Marsha Goldberg 
U .  S. Department o f  Energy 
Economic Regulatory Administration 
ZDDD M Street , N . W . ,  Room 6 1 1 4  
Washington , D .  C .  ZD461 

Dear Ms. Goldberg: 

With regard to Hr . Steven Ferguson I s letter sent to me requesting Eastern 
U t i l i t ies Associates assistance in providing input for the Northeast 
Regional Environmental Impact Statement ( EI S ) , the following information 
is offered : 

Somerset Station Units 5 and 6 are being considered for coal reconversion 
by Montaup Electric, a wholly owned subsidiary of Eastern Uti l i t iea 
Associates. 

Current and anticipated future operating characteristics including stack 
in formation are listed in Table I .  

Boilers Ulder considerstion for reconversion would most likel y b e  burn
ing eastern bitlJllinous coal with a maximun ash content of 9 percent dry 
basis. 

All total suapended particulatea ( TSP ) and sulfur dioxide ( SDZ ) air 
qual ity data monitored within ZD kin of the Somerset Station are 
presented in Table I I  and I I I  respective l y .  There ia no local NDx 
anbient monitoring site within 20 kin o f  Somerset Station. 

The Somerset Station is operating under the present SIP emission limita
tion of 1 . Z1 l b .  sulfur/101M BTU. The units will operate under the same 
SIP emission limitation when burning coal , thus not requiring a SIP 
change in order to implement reconversion plans. 

trust the above information gives you sufficient information. I f  you 
have any further questions, plesse contact me. 

Very truly yours, 

�� ....... 1 

�. ,1>-::r-----� 
w. R. Biason 
Vice Preaident 

WRB: sab 

Printed on 1CXJ" reeyded �. 

HEC-I The inforllation supp l ied has been used to develop the scenarios described and 
di scussed in Section 2. 
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� NewEnglond Power 

Ms .  Marsha S. Goldberg 
Department of Energy 
Office of Fuels Conversion, 

Economic Regulatory Administration 
2000 H Street , NY. , 
Room 3322 
Washington , DC 20461 

Dear Ms. Goldberg: 

_Eng .. nd _ Compoii)' 
20 Tumplke Road 
Wntborough, M ... uchusett. 01581 
Tol. CIII7) 3116-9011 

December IS, 1981 

Re : Draft Northeast Regional Environmental 
Impact Statement 

New England Power Company owns and operates the largest fossil fueled 
generating stat ion in New England , the Brayton Point Station located in 
Somerset , Massachusetts. We are now converting three of the four generating 
units at Brayton Point to coal firing; two units are nov burning coal and 
the third is scheduled to come on line later this month. The conversion 
proj ect represents 1162 HW of capacity and will save approximately 12 million 
bbls. of oil annually. The project cost is approximately $180 million and 
will save our customers over $140 million per year in fuel charges. It is 
one of the first and probably the largest coal conversion project in the 
country. From the perspective of this experience , we offer some brief 
comments on the Department of Energy ' s  Draft Northeast Regional Environmental 
Impact Statement for the potential coal conver.si?n of 42 plants in the r�gi � .  

I n  general , the report appears to b e  a professional and coherent 
presentation reflecting careful and extensive work . The report concludes 
that there are few regional cumulative or interactive impacts associated 
with coal conversion. The environmental results to date from the Brayton 
Poiot proj ect support this conclusion since we see no adverse local impacts 
from coal conversion. There are, however , some areas of the report , 
including S02 and TSP emissions and solid waste disposal, where we believe 
that the assumptions used are too conservative . [ The RAM air quality model assumes that all 42 plants are converted to 
coal firing and they operate at a 100% capacity factor for the 24-hour S02 
calculation and at 60-65% capacity to predict the annual average impac t .  

NEP-I  It is extremely unlikely that all 42 plants will b e  converted or that all 
those which are converted will operate simultaneously at 100% load even for 
24 hours . A 8urvey of the utilities involved might provide a better picture 
of which plants are l ikely to be converted . 

A Hew England Electric: Syslem company 

NEP-l It is assUllled that a l l  plants are operati ng at 100% capacity factor for the 
24-hour 502 calculation. This  condition is extrelllely unl i kely but not impOSSib le ,  
and therefore represents a worst-case analysis  for the short- term 502 calculation. 
5ee Response NYDEC-19 for a di scussion of the survey of uti l i ties,  and Topical 
Response 3 . 1  for the analysis  of air qua l i ty illpacts from a scenario consisting 
of only those plants l i kely to be converted. 

� I 
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NEP-2 

Ms .  Harsha S. Goldberg - 2 - December 15 , 1981 

In some cases , the S02 emissions shown on Table F-2 as Oil SIP rates 
appear to be based on the actual sulfur content of oil as burned , whereas 
the Coal SIP rates are based on the actual SIP limits . Our experience at 
Brayton Point indicates that S02 emissions are less while burning coal than 
oil . While the SIP limits for both fuels are the same , oil is a blended 
product and can be supplied at or near the SIP limit but coal is a non
homogeneous commodity and must be delivered with a sulfur content somewhat 
below the SIP limit to meet our purchase specification. The attached bar 
graph (Attachment A) shows that since conversion of Brayton Point Unit No . 1 
in April 1981 , S02 emissions have been 21% less with coal than with oil.  I f  
this aspect of coal conversion were incorporated into the EIS the projected 
impacts in the combustion and deposition region would be lower , perhaps even 
lower than the oil burning base case. 

the Coal SIP level . Our experience at Brayton Point indicates this will not 
occur. In order to be sure of meeting the SIP limi t ,  ash collection 

r Under all the evaluation scenariOS, TSP emissions are assumed to be at 

NEP-3 equipment must be designed to a more stringent limi t .  The compliance 
tests conducted on Brayton Point Units No. 1 and 2 indicate that actual 
TSP emission rates are roughly 1/3 of the SIP limit and are actu8lly lower 
than rates experienced in the past with the same units burning oil. The 
attached graph (Attachment B) shows the result of TSP emission rate tests 
on Units No. 1 and 2 for coal and oil firing at Brayton Point. 

The draft impact stat ement notes that solid waste disposal associated 
with coal conversion may tax disposal capacity . In areas where coal has 
always been the primary fuel ,  the utility industry has a long history of 
marketing coal ash as a resource rather than relying entirely on disposa l .  
According to the National As h  Association, in 1979 15 . 7  million tons o f  coal 
ash were reused which represents 21% of the total produced in the United 
States . There is no reason vhy ash reuse could not be practiced in this 
region as an even higher percentage . 

NEP-4 I Again , our experience at Brayton Point is instructive. With the 
cooperation of the Massachusetts Department of Environmental Quality 
Engineering, coal ash has been approved as an intermediate cover material 
for sanitary landfills . It is a good cover material because its permeability 
is lov when compacted and it sheds rain water better than gravel thus reducing 
the potential for leachate formation in the landfill. The attached test 
results (Attachment C) illustrates the low permeability of ash . 

With two units nov burning coal at Brayton Poin t ,  we are currently 
USiDg 100% of the ash as landfill cover in nearby communities. This does 
not use up scarce landfill capacity because it only replaces other cover 
material . In the fu;ure we expect to continue this use .a well as develop 
others such as roadbase material , cement additive aDd sandblast Bri t .  

NEP-2 

NEP-3 

NEP-4 

The SIP l imits were used as emi ssion l imits s ince they represent maximum values 
and l ead to more conservative predicti ons . The S02 emissions fol l owing con
version may fal l bel ow the SIP l imits , but the emi ssion rate cannot be accurately 
estimated. Unless the uti l i ty suppl ied emi ssion rates ,  they were estimated 
using the appropriate SIP 1 imits.  In the case of Brayton Point,  the estimated 
emissions were used i n  the Coal SIP  Scenario and the actual emissions were used 
in the Modi fied Coal SIP Scenario. The results are di scussed in Topical 
Response 3 . 1. 

The SIP l imits were used as emi ssion l imits s i nce they represent maximum values 
and lead to more conservative predi ctions. The TSP emi ssions from the pl ants 
burning oi l  are probably bel ow SIP l imits also. S ince TSP emi ssio' l imits for 
burning ei ther o i l  or coal are i dentical for the plants , no or l i ttle change i n  
TSP emi ssions was assumed. 

The di scussion of coal ash aarketing presented in Appendix I of the DElS has 
been expanded in Topical Response 3 . 5  (Waste Di sposal ) ,  i ncorporati ng the 
i nfonllation provided in thi s  conrnent. 

� I ...... CD I'> 



NEP-5 

Ms. Harsha S. Goldberg - 3 - December 15, 1981 

Our coal conversion experience to date shows vhat can be done with a 
joint effort by industry and federal , state and local government .  The 
potential problems cited in the draft EIR have either not occurred Dr have 
been solved. �ithout the installation of costly 8crubbers , S02 and TSP 
emission rates are lower with coal than they were while burning oil and 
solid waste disposal has been a manageable problem. �e believe this 
experience should be dra� upon in preparing the Final Regional EIS and 
we offer to make available any data you require to support the report. 

AHA:pd 

Enclosures 

�/:::Ya�� 
Andrew H. Aitken 

Director of Environmental Affairs 

NEP-5 COllllent noted. The informati on has been received. The factors have been taken 
into account ; however, the nature of an illlpact statenoent is to assess the 
worst-cast scenario ,  as is done in the Brayton Point Coal Conversion HIS 
(USDOE 1979 ) .  

REFERENCES 

U .S .  Department of Energy. 1979. Coal Conversion PrograJII , Nelli England POloIer 
CD. DOElEIS-0036-F .  Washington, D . C .  
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o New England Power 
New England Power COmpany 
20 Turnpike Road 
WestbOrough, Massachusetts 01581 
Tol.(617)386-9011 

M.-' [ 
Ms. Msrsha Goldberg 
U. S .  Department of Energy 
Economic Regulatory Administration 
2000 M Street ,  N .W . , Room 6114 
Washington , D . C .  20461 

Dear Ms. Goldberg: 

February 2 ,  1982 

I am responding for J. F .  Kaslow to S .  E .  Ferguaon ' s  letter of 
January 18 , 1982, which reques ts additional supporting information for 
the Department of Energy ' s  Draft Northeast Regional Environmental Impact 
Statement (EIS) . As you note , the EIS will be a Supporting Document for 
site-specific coal conversion projects so we too would like the report 
to be as accurate and up-to-date as possible . Our response to specific 
questions follows : 

1. Which Plants Included in the Draft EIS is your Company Considering 
for Coal Conversion? 

We are actively considering coal conversion of New England Power 
Company ' s  (NEP) Salem Harbor Units No. 1 ,  2 and 3 located in Salem, 
Masaachuaetts , and The Narragansett Electric Company ' s  (NECo) a (NEP 
affiliate) South Street Unit 12 located in Providence , Rhode Ialand. 

2. Provide Detai led Information on Current Operating Characteristics 
for Potential Conversion Candidates and Indicate any Planned Changes 

Salem Harbor Station 

Number of stacks 
Stack heights 
Stack diameter 

(inside, at top) 

Exit gas velocity 
(at top, full load) 

250' 
Unit No . 
Unit No. 
Unit No. 
Unit No. 
Unit No . 
Unit No . 

1 - 10 ' 6" 
2 - 10 ' 4" 
3 - 13 ' 
1 - 5 3 ' /sec. 
2 - 56 ' /sec. 
3 - 6 5 ' /sec. 

Planned Changes - As part of long-term coal conversion (not the DCO period) , 
NEP would construct a single new stack vi th three flues to accOIIIIIlodate the 
flue gas from Units No. 1 ,  2 and 3. The final parameters of the stack 
have not yet been established ; howeve r ,  it will be approximately 450' high 
with inside flue diameters at the top of 9 ' , 9' and 11 ' for Units No . 1 ,  
2 an d  3 ,  respectively . Th e  new exit gas velocity i s  not known a t  this 
time . 

A New EnQIIftd electric Syo,om c:ompony 

NEP-6 The i nfornoation supp l i ed has been used to devel op the scenarios described and 
discussed in Section 2. 
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Ms. Harsha Goldberg - 2 - February 2 ,  1982 

Design Coal - The design coal for this Station following coal conversion: 

Btu/lb. 
Sulfur 
Grind (Hardgrove) 
Ash 
Moisture 
Aah Sof tening 

13 , 000 
1 . 5% 

60 
10% 

8% 
- 2 , 450°F 

Design coal is that which is opt imum for use in the generating units 
although, in practice, some variability can be tolerated . Our experience 
with the Brayton Point S t ation coal convers ion indicates that the sulfur 
content of coal as delivered is normally less than the design coal 
specification. The result has been that 502 emissions with coal-firing 
are approximately 20% less than while burning o i l ,  although the SIP 
limits are the same for both fuels. 

South Street Stat ion 

Number of stacks 
Stack height 
Stack d iameter 

( inside, at top) 
Exit gas velocity 

(at top , full load) 

3 2 5 '  
1 2  ' 

5 8 ' /sec . 

Planned Changes - This project is s t ill in the early p lanning stage. At 
this time, there are no changes planned for the stack parameters. 

Design Coal - The design coal for this Station following coal conversion 
would be the same as that for Salem Harbor. 

3. Provide Background Monitor ing Data which would be Useful for DOE ' s  Air 
Quality Analysis 

Enclosed are annual summaries for the years 1978-1980 of ambient S02 
and TSP data for the Salem, Massachuse t t s ,  and PrOVidence ,  Rhode Island 
areas. 

It should be noted that the Salem area data was collected during 
operation of the Salem Harbor Stat ion with the exist ing stacks which 
may have had an impact on the data, part icularly at the Green S t reet 
location. The new tall stack will s ignificantly reduce that influence. 
Extensive model ing in preparation for coal conversion indicates that 
ambient air quality standards in the Salem area will be protected 
following long-term coal conversion at the Salem Harbor Station. 

Preliminary modeling for the Providence ,  Rhode Island area indicates 
that ambient air quality standards will be protected fol lowing coal 
conversion at the South Street Station. 

Ms . Marsha Goldberg - 3 - February 2 ,  1982 

4. Indicate 502 Emission Limits under Current State SIP ' s  and any SIP 
Modificat ions that will be Requested 

Salem Harbor Area 502 SIP Limit 

2 . 42 lbs. S02/MMBtu 
4 . 62 lbs . S02 /MMBtu 

3Q-Day Average 
Daily Maximum 

No modification will be requested 

Providence Area S02 SIP Limit 

1 . 10 lbs .  S02/MMBtu Maximum 

The Narraganse t t  Electric Company has requested a SIP change to : 

2 . 42 lbs . S02/MMBtu 
4 . 62 lbs .  S02/MMBtu 

30-Day Average 
Daily Maximum 

If you have any further quest ions or need addit ional data to support 
the Final EIS , feel free to contact me . 

BHS ; gv 

Enclosure 

Very truly your s ,  

( 
Andrew H. Aitken 

Director of Environmental Affairs 

..,. I ..... 
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NIAGARA MOHAWK POWER CORPORATION 1300 ERIE BOULEVARD WEST SYRACUSE N Y  13202/TELEPHQNE {31Si 4 - !  . '5 1 1  

November 2 5 ,  1981 

Ms . Harsha S .  Goldberg 
Department of Energy 
Office of Fuels Conversion 
Economic Regulatory Administration 
2 0 0 0  M Street , NW ,  Room 3 3 2 2  
Washington, D .  C .  2 0 4 6 1  

Dear M s .  Goldberg :  

SUBJEC T :  Draft Northeast Regional Environmental 
Impact S tatement 

In July, 1 98 0 ,  in response to a request for comments 
regarding notice of seoping meetings for the above subj ect, 
Niagara Mohawk commented that our Oswego o i l  fueled electric 
generating units No . ' s  1, 2, 3, and 4 (which were then more 
than 25 years old) should not be included in the list of 
powerplants compr ising the air quality modeling/environmental 
impact scenarios of the subject report . 

Apparent l y ,  that comment was disregarded since those 
units remain listed in the Draft Northeast Regional Impact 
Statement noticed as available for comment in the November 1 7 ,  
1911 Federal Reg ister . 

We have reviewed the impact statement and a l though i t  
does n o t  appear that t h e  inclusion of Oswego Units 1-4 
affected the outcome of t h e  DOE ' s  analys i s ,  w e  s t i l l  believe 
it is misleading to include these units e�pecially since they 
meet the basic criteria for exclus ion , i . e . ,  "units are more 
than 25 years old - . 

There are additional reasons for excluding these units 
from consideration for conversion from oil to coal fue l .  The 
site on which Units 1-4 stand provides major and , i n  our 
j udgement ,  sufficient j us t i f ication to rej ect all efforts to 
conversion of these properties to coa l .  The Oswego Steam 
Station is located within the c i ty limits of the City of 
Oswego, immediately adjoining the campus of a major segment 
of the State Univer s i ty of New York at Oswego. The remaining 
environment i s  made up of closely built home s ,  including an 

NMP-l The i nformation suppl i ed has been used to develop the scenarios described and 
di scussed in Section 2. See a l so Response Con Ed-I. 
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M S .  Marsha S. Goldberg 
Page 2 
November 2 5 ,  1981 

e lementary schoo l .  The property reviewed for conversion to 
coal is inadequate to accommodate e i ther the required coal 
p i l e  or the residue from the generation in the form of f lyash. 
EVen if a clear land area were ava i lable , the introduction of 
coal handling equipmen t ,  coal storage piles , and associa ted 
ash disposal facilities would represent a serious inconvenience 
to the residents of the area . 

', ' 
When you combine the age of these uni t s ,  the potential 

for community inconvenience and the unavai labi l i ty o f  clear 1 areas for the necessary coal storage and ash disposal facilities , 
we believe that Niagara Mohawk ' s  determination not to undertake 
conversion is in the best interests of the citi zens and community 
involved with very little negative impact on the critical fuel 
s i tuation of the nation. 

We would appreciate your consideration of this matter when 
the Final Northeast Regional Environmental Impact Sta tement is 
prepared. 

JMT : jw 

Very truly yours , 

, � �.l/J /,-1 ,t;L t£_? 
John M. Toennies 
Environmental Affairs Director 

"'" I 
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N�_ 
JIIM,AItA IIONAWK PO .... CQMIOtIlATlOII/300 ERIE BOULEVARO wEST. SYRACUSE, N.Y. 13202lTELEPHONE 131S} 474-1511 

February 2 ,  1982 

M.. Marsha Goldberq 
U . S .  Department ot zn.rqy 
Economic Requlatory Administration 
2000 M Street, N.W. , Room 6114 
Washinqton, D. C. 20461 

Dear Me. Goldberq : 

�: DOE Dratt Northeaat Reqional tIS 

The Niaqara Mohawk Pow.r Corporation recently receiv� a 
letter trom the Department ot zn.rqy (dat.d January 1 8 ,  1982 
trom St.v.n r.rquaon ot the DOE to John Toenni.. of Niaqara 
Mohawk) ott.rinq utilities which may b. attect� by the DOE ' .  
Northea.t Reqional EIS an "additional opportunity to contribut. 
to the data and a •• umption. n.c .... ry to compl.t. the 
analy.is. . It is our und.rstandinq that this may be the 
tinal opportunity tor comment on the DOE ' S  Reqional EIS and 
thet the comments which have been provided below will be 
incorporat� into the tinal document. 

Niaqara Mohawk has r.view� the tour ar •• s ot concern as 
li.t� in the January 18 DOE l.tt.r . Our ca.aents which tollow 
are structur� to correspond with the tormat ot the DOE letter. 

1. Tabl. 1 . 1  on paq. 1-2 ot the document , which 
lists tha tacilitie. includ� in the study , 
still contains a 1j�tinq tor Units 1, 2, 3 ,  
rrit our � .am station. NrasiaaiioliaWlt !iii � to rec"OiiVirt � nits r.::41)iciUie sucncoiiVerslon is not lon trua
Diit liitiri.tiOt the surroUMinr-coIiinunW' 
JUrth.�re, o.a�ni ts i-4 are mora t 25 ye,. oid an u. _ettlia"1iOz's'DaiiC' 
criter a ror iXc'liiiIOn:-O"ur--PO.itionWitli' 
r.qard to�e Osweqo plant was discu •• ed at 
a meetinq at the DOE ' .  ottic. in W.shinqton , 
D. C. on April 29,  1980. Further documentation 
ot our position was includ� in the attach� 
latters to the DOE dat� July 1 ,  1980 
(J. Toennies to S. E.  Ferqu.on) and November 25, 

1981 (J. Toennie. to M .  S .  Goldberq) . �aOa Mohawk, ther.tor. ,  aSaia reguest. 
t iT Units 1-4 be ra.)ve from the !!it 0 acimIiaTnc1ii4;crIii"Tam-1Ton 

paqe B 2I !Ii!. !&!.:.!. AOrthe"CliqroiiAl" !!!. 

NMP-2 The i nformation suppl i ed has been used to devel op the scenarios described and 
di scussed in Section 2. 
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MS. MarahA Goldberg 
Page 2 
February 2 ,  1982 

2 .  With regard to the Albany Steam Station, which 
is a potential reconversion candidate, the 
current operating characteristic. are summarized 
balow. 

NO . Units : 4 
Capacity ot Each Uni t :  100 MM .  
No. Stacks: 4 
Stack Height. 336 teet (each stack) 
Stack Diameter : 13 teet (each stack) 
Exit Gas Velocity: 41 teet/sec . (each 

stack, estimated trom current data 
and subject to revision pending 
outcome ot more detailed studie . )  

Boilers are dry bottom, deSigned tor 
tangential tiring ot bituminous coal 

3 .  For use in your air quality analysis , enclosed are 
two semiannual reports which contain 12 consecutive 
months tMay, 1980 through Apri l ,  1981 ) ot ambient 
air quality and meteorological monitoring data. 

4. The current New York State SIP applicable to 
Niagara Mohawk ' .  Albany Steam Station allows tor 
the burning ot coal with a three month average 
sultur content ot 1 . 9  pounds per M Btu (with 
daily maximum not to axceed 2 . 5  pounds sultur 
per M Btu) providing the use ot such tuel will 
not cause contravention ot ambient air quality 
standards . It the use ot the above coal is 
predicted to cause ambient air quality problema , 
then the New York State SIP would restrict the' 
sultur content ot the coal to 1 . 1  pounds sultur 
per M Btu. No changes to the New York State 
SIP would ba required tor the Albany plant it 
reconverted to coal. 

we would appreCiate your consideration ot the toregoing 
comments when preparing the Final Northeast Regional Environ
mental Impact Statement. It you have any turther question. , 
plea.e contact either myselt or Mr .  Raymond Cummings at 
(315) 474-1511 in our Syracuse , New York ottice. 

RIiC : jw 
Attachments 
xc: R. W. Cumming., Jr. 

S. E. Ferguson - DOE 

Very truly yours, 

.1 .0' / ,. "'n<y#l! John M. Toennies 
Environmental Aftairs Director 

� I 
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NORTHEAST UTI LI T I E S  SERVICE COMPANY 

COMMENTS ON DRAFT NORTHEAST REGIONAL 

ENVI RONMENTAL IMPACT STATEMENT (DOE/E I S  - 0083-0) 

DECEMBER 1 6 ,  1 981 

Northeast Uti l i t i es Service Company , on beha l f  of Holyoke water Power 

COIIIPany, Western Massachusetts E l ectric Company , The Hartford E l ectr i c  

L i ght Company , and T h e  Connec ticut Li ght and Power Company ,  offers the 

fol l owing comments on the Department of Energy ' s Q!!!! Northeast Regional 

Envi ronmental Impact Statement (DOE/EIS - 0083-0 ) ,  referred to as NERE I S .  

!!!!!!.!:!! 

We endorse the concept of a three- ti ered approach to the asses sment of 

envi ron.ental i�acts of convers i o n  to coal i n  the el ectric- uti l i ty 

i ndustry. We found the f i rst- tier document (the programmati c  coal 

conversi on EIS publ i shed by DOE in 1 979) to be a useful reference. We 

have found thi s  second-tier document (a consi deration of regional concerns) 

to be a thorough and comprehens i ve treatment of the potenti a l  envi ronmental 

effects of coal conversion.  We l oo k  forward to the third tier ( s i te 

spec i f i c )  envi ronmental impact statements for our pl ants. 

Our pl ans for convers i on to coal are di fferent than those assumed for 

the Northeast Uti l i t i e s '  compan ies in the NERE I S .  The NEREIS i denti f i es 

ten Northeast Uti l i ti es '  generati ng uni ts as sel ected for convers i on:  

"to Ta., West Spring f i e l d  3, Montv i l l e  5 ,  Mi ddl etown I ,  2, 3 ,  Devon 7 

and 8, and Norwa l k  Harbor 1 and 2.  The uni ts sel ected for conver s i on by 

Northeast Uti l i �ies i nc l ude Devon 7 and 8 ,  and Norwa l k  Harbor 1 and 2 i n  

NU-l The i nfol'lllation supp l i ed has been used to develop the scenarios described and 
di scussed in Section 2. 
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Conn@c t i c ut and Ht. Tom in Massachusett s .  However, our l i st excl udes 

the convers ion of any uni ts at Mi ddl etown station and Montv i l l e  Unit 5 

s i nce the l ocations of these p l ants present both env i ronmental and 

logi stical d i f f i c u l t i es for operation on coa l .  O n  the other hand, our 

p l ans for convers i on do i nc l ude a l l  three uni ts at West Spri ngf i e l d .  

Northeast Uti l i t i e s '  pl anning for coal convers i on i s  based upon a January 

1 981 report to the Connect i cut Department of Pub l i c  Ut i l i ty Control 

ent i t l ed Northeast Uti l i t ies  Conservat i on Program for the 1 980s and 

1 990s , or in brief NU 80s/90s . The same document -- with respect to 

supply s i de p l anning -- was a l so f i l ed with the Massachusetts Department 

of Pub l i c  Uti l i ties in february 1 981 . 

A key objec t i ve of the NU 80s/90s program is to achi eve a major reduc tion 

of the company ' s  dependence on imported oi l .  Northeast Uti l i t i e s '  plan 

to convert e i ght of i ts oi l f i red uni ts to coal , representi ng a total 

capac i ty of about 850 megawatt s ,  wi l l  res u l t  in reduc i ng consumers ' 

costs by about $325 mi l l i on in 1 988 a l one and the company ' s  o i l  dependence 

by some 8. 5 mi l l i on barre l s  a year. Cumul atively,  through 1 993 , we 

expect coal convers i on to reduce our o i l  dependence by 70 mi l l i on bar�e l s .  

with a n  est imated total savi ngs to customers o f  $2 . 9  bi l l i on.  

A i r  qua l i ty model analyses conducted by the company have shown that the 

four Connec ti cut units proposed for reconvers i on can operate on coal 

conta i ni ng 1 . S  percent sul fur and rema i n  in comp l i ance with al l National 

Ambient Air Qua l i ty Standards without the use of f l ue gas desul furiza-

t i on dev i c e s .  Simi l a r  analyses have a l so been conducted with regard to 

- 3-

our Massachusetts units sel ected for convers i on with the Mt. Tom station 

be i ng the f i rst of the e i ght units to be converted. 

As has been publ i c ly announced, the reconvers ion of Mt. Tom has been 

recently completed and the pl ant started burning coa l on December 3 of 

th i s  year. Operat i ng Mt. Tom on coal is expected to immedi ate l y  reduce 

dependence on imported o i l  by 1 . 5  mi l l i o n  barre l s  a year. Through an 

i nnovative f i nanc i ng arrangement developed by the company and the 

Commonwealth of Massachusetts the costs of the Mt. Tom reconversion are 

be i ng recouped through the "Oi l Conservation Adjustment" . Th i s  arrangement 

permits two- thi rds of the fuel savi ngs rea l i zed through the use of coa l 

to be col l ected in order to offset the cost of convers i o n ,  whi l e  one-

thi ed of the sav i ngs is passed on d i rectly to cor.surolers . Once the cost 

of the conver s i on i s  ful ly pa i d  o f f ,  the entire amount o f  the savings 

wi l l  be passed to the company ' s  customers.  Thi s arrangement is expected 

to save Mt. Tom ' s customers $6 mi l l i on a year during the three years 

required tc pay for the conversion and $ 1 8  mi l l i on a year thereafter. 

Studies are now unde rway to eval uate the envi ronmental effects of 

burning coa l at our West Spr i ng f i e l d  stati on so that the engi neeri ng 

pl ans for a convers i o n ,  whi c h  wi l l  meet state and federal envi ronmental 

requi rements .  can be set in motion. 

We concur with the general conc l us i ons of the NEREI� that the convers i ons 

to coal p l anned for the region wi l l  not have a s i gn i f i cant adverse 

env i ronmental impact on the reg i on. We further bel i eve that the use of 

model i ng wh i c h  is more s i te spec i f i c  wi l l  show that coal can be used and 

.,. I 
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air qua l i ty can be ma i ntained i n  ful l comp l i ance w i th the NAAQS .  This 

wi l l  be made pos s i b l e  by using c l ean coa l , thus avo i d i ng the exce s s i ve 

costs and waste di sposal probl ems associ ated with currently avai l ab l e  

f l ue gas desul furi zation technol ogy. 

Spec i fi c  Comments 

The cost di fferent i a l  between o i l  and coal (presented in Table 3- 1 and 

3-4 , F i gure 3- 1 and on Page 3- 1 )  i s  a key factor affecting dec i s i ons to 

convert to coa l .  I n  v i ew o f  the importance of that di fferent i a l  we feel 

the bas i s  for projecting these costs i nto the future shou l d  be carefu l ly 

documented. We see l i ttle  in the text whi c h  provides such documentation. 

We .uggest that an append i x  be added to support cost projections.  I t  i s  

important that both the uti l i ties and the publ i c  b e  ab l e  t o  assess the 

economic bene f i t  that wi l l  accrue to consumers from stated assumptions 

about the future di fference between the cost of coal and oi l . 

Tab l e  3-5 i s  confus i ng. The upper r i ght-hand box states that the worst-

case i ncremental sul fur deposi tion i s  6%, and the text states that ac i d  

rai n  impacts are based o n  thi s i ncrement. The l ower r i ght-hand box 

states that the incremental ambi ent a i r  sul fate concentration is 1%, and 

NU-3 I the text states that hea l t h  impacts are based on thi s i ncrement. Conc l us i on 

3 on page 5- 1 5  states that there i s  an i ncrease of up to 6% in sens i t i ve 

� for both concentration and depos i ti on � �. It is not c l ear 

why those peop l e  l i v i ng i n  sens i t i ve � wi l l  not be exposed to 6% 

rather than 1% amb ient a i r  sul fate concentrations on a worst- case bas i s . 

There i s  i nsuff i c i ent expl anation of thi s in the report. We suggest 

NU-2 

NU-3 

The data presented in Table 3. 1 and F igure 3 . 1  were col l ected from the price 
stati sti cs avai lable at the time of the study (1981) .  The source of these 
stati stics i s  FERC Form 423. The FERC form and an updated version of Figure 3 . 1  
are shown i n  Section 5,  Errata and Addenda. 

Tables 3.3  and 3.4 were obtained from a study done in 1980 by the Office of 
Electrical Systems, Pol icy and Eval uati on, U .S .  Department of Energy. The 
study is entitled "Staff Analysi s  of the Energy and Economic Impacts of the 
President ' s  Program for Reducing Oi l and Gas Consumption in the Uti l ity Sector. " 

The lower right-hand boxes of Tables 3. 5 and 1. 2 should have quoted 6'; rather 
than U and the referenced section should be Sec. 5.6 .3  of the DEiS.  Table 1. 2 
i s  an updated version of these tables. However, thi s i s  a moot point because 
the reanalys i s  of health effects in Topi cal Response 3 . 7 ,  Section 3 . 7 . 9  uses 
the new values of a 1. 7S i ncrease in ambient sul fate concentrations in the 
sUlllller and a 1. 3S i ncrease in the wi nter. These new va I un are deri ved in the 
reanalysi s  presented i n  Topical Response 3. 2. 
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that the appropriate text and tab l e ( s )  be rephrased to c l ar i fy the 

subject. 

Appendix E, on Page E-7, apparently i gnores gaseous radon re l eases , 

whi c h  may contri bute to the radiation doses estimated i n Tab l e  E-9. 

Appendi x  E does not conta i n  any perspective on the confidence with whi ch 

hea lth effects may be i nferred from epidemi o l og i ca l  stud i e s .  Thi s  is a 

s i gn i f i cant omi s s i on.  An append i x  is a l ogi cal pl ace to discuss such a 

deta i l ed tec hnical matter ,  but the only l anguage we can f i nd that 

expressly dea l s  wi th i t  is in the second paragraph on page 4-72. The 

further statement in the fi fth paragraph on that page that the state-of-

the 'nt of hea l th effects assessment does not permit quant i tati ve 

conc l u s i ons i s  undoubtedly correct. However, various researchers ( lave 

and Seski n ,  Orcutt and Mende l sohn , etc . ) � arr ived at quanti tati ve 

conc l u s i ons i n  re l a t i ng regi onal  excess mortal i ty to ai rborne sul fates. 

These conc l u s i ons have received wi despread attent i o n ,  are known to the 

pub l i c ,  and are frequently c i ted by envi ronmental groups. Some perspec-

tive on the confi dence i n  such conc l usi ons ought to be i nc l uded i n  the 

HERE I S ,  probably in Append i x  E, to p l ace these matters i n  the appropri ate 

perspecti ve. 

The usefu l ness of Tab l e  4-30 i n  i ts present abbrev i ated form is questi on-

ab l e ;  in many cases , there i s  more n i c ke l , coba l t  and vana Q ; um in oi l 

than in coa l .  We suggest that the Tab l e  be expanded to s how the di ffer-

ences in trace metal content between coa l and 0; 1 .  

NU-4 

NU-5 

NU-6 

McBride et a l .  (1978) , in lIaking their calculations , assulled that a l l  of the 
radon present in the coal was released as ai rborne effl uent. Even with this 
conservative ass"ption, Rn-220 and Rn-222 contributed i nsignificantly to their 
calculated whole-body and organ doses. Beck et al . (1980) did not consider the 
contribution of Rn-222 to population exposure based upon a calculated llaxi ... 
i ncrease in ground-l evel air  activ ity around their �del plant of l ess than 
10 fCi/.3 . Using a soi l  exhalation rate of 50 aCi/cIR2/s,  they calculated that 
the Rn-222 released frOll a typical 1000-MIIe powerplant would be equivalent to 
radon released fro. approxillately 0. 1 kr of typical soi l .  The Rn-220 releases 
during coal combustion were not considered because of the short hal f-l i fe of 
Rn-220. 

REFERENCES 

Beck, H. l. , C . V. Gagolak, K.M. Mi l ler, and W. M. Lowder. 1980. Perturbati ons 
on the natural radi ation envi ronment due to the uti l ization of coal as an 
energy source, pp. 1521-1558. In: T . F .  Gese l l  and W. M. Lowder (eds . ) ,  
Natural Radiation Environlllent UT, Vol .  2. 

McBride, J. P. , R.  E. Moore, J .  P. Withrspoon, and R .  E.  Blanco. 1978. Radio-
10llical illpact of ai rborne effl uents of coal and nuclear p lants. 
SCIence 202 (8): 1045-1050. 

It would be i nappropriate to di scuss the val idity and val ue of air  pol lution 
epidemiological studies and stUdies of multiple  regression mode ls  i n  thi s EIS. 
Accepted epidemiological studies were used i n  the analysi s  of the health effects 
of coal conversion that is presented in Topi cal Response 3. 7 .  Regress ion 
model s  were not used i n  the analysi s  because of the questionable premi se upon 
which they are based (that chronic health effects from sul fates and other 
i ndices occur at relatively low pol lution l evel s )  and the temptation to i nterpret 
the results wi thout recognizing this i nadequacy. However, such quantitative 
�dels  are valuable at thi s time in determining the relative health ri sks of 
s imi lar  activ i ties. For further information on epi demiological and regress ion 
studies , refer to Wi l son (1980 ) ,  Ricci and Wyzga (1979) and USEPA (1981) .  

REFERENCES 

Wi l son, R. , et a l .  1980. Health Effects of Foss i l  Fuel Burning: 
and Mitigation. Bal l i nger Publ i sh ing Co. , Canobridge, Hass. 

Assessment 

Ricc i , P . F . , and R. E. Wyzga. 1979. The Health Effects of Reduced A ir  Pol l ution. 
Prepared for the National Commi ssion on Air Qua l i ty. 

USEPA. 1981. Criteria Document for Particulate Matter and Sul fur Oxides. 
Vol .  V. Second draft. 

See Table 3. 7-2 and perti nent di scussion in  Topical Response 3. 7. 8. 
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Ma. Marsha Goldberg 
u. S. Department of Energy 
Economic Regulatory Administration 
2000 M Street , N . W . , Room 6114 
Washington, D . C .  20451 

P.O. BOX 210 HARTFORD, C()NIIECTlCUT 0510'1 
(2(0) .... 11 

Reference: Letter from Mr. Steven Ferguson to P. M. Stern, 
dated January 13, 1982. 

Dear Ma .  Goldberg: 

As you aTe undoubtedly aware t the Mt . Tom Station of Holyoke Power 
Company commenced coal burning on December 3 ,  1981. Information 
similar to that requested for units being considered for conversion, 
as well 8S a complete environmental assessment of the conversion, is 
described in the enclosed Final Environmental Impact Report forwarded 
to the Executive Office of Environmental Affairs in response to the 
Massachusetts Enviornmental Policy Act .  Other units within the North
east Utilties (NU) system presently being considered for conversion 
are described in detail in the enclosed data booklets . 

Enclosed also is background S0
2 

data ( including locator maps) from 
ambient mointors near the generating s tations . There are three monitor 
locations for each station . Two monitors are located to provide maximum 
intercept of the plume while one monitor is located near the stack which 
is noted by (*) in the tables attached hereto .  

The sulfur dioxide State Implementation Plans (SIP ' s )  for Massachusetts 
and Connect icut allow S0

2 
emissions as indicated below: 

Massachusetts : 2 . 42 lbs/106 Btu 
Connecticut: 1 . 1  lbs/l06 Btu 

The SIP ' s  are applicsble to both oil and coal fuels . Mt . Tom is comply
ing with the Massachusetts SIP by burning 1 . 5  percent sulfur coal. We 
contemplate using that same type of coal at West Springfield Station if 
it is converted. 

The present Connecticut SIP allows the use of 1 . 0  percent sulfur f�el. 
Our Connecticut conversion plans have not been developed in sufficient 
detail to determine whether NIT would seek a change to the existing SIP. 

I believe the infoTDl8tion included in this letter and the attachments 
thereto provide the requested information. Clarifications or additional 
data can be obtained by calling our Mr . Donald R. Olsen, Generation 
Mechanical Engineer , on (203) 666-6911, extension 3149 . 

Enclosures 

Very truly your s ,  

P .  M. Stern, Vice President 
Corporate and Enviornmental Planning 

NU-7 The i nformation supp l i ed has been used to develop the scenar ios descri bed and 
di scussed i n  Section 2. 
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11 P H I LAD ELPHIA ELECTRI C CO M PANY 
2301 MARKET STREET 

P.O. BOX 8699 

PHILADELPHIA. PA. 19101 
1 B B 1  • 19B1 

PEC-I 

(21!51 841·4000 

Ms. Marsha Goldberg 
U. S. Ilepa:rtment of EIlergy 
Economic Regulatory Administration 
2000 1tM" Street N.II. , Room 6114 
lIashington, D.C • •  20461 

February 5, 1982 

Ref: Letter !'rom Steven E. Ferguson, DOE, to E. G. Boyer, l'hiladelphia 
Electric Gompany, dated January 18, 1982, on Draft Northeast 
Regional EnvirOnmental Impact Statement 

Dear Ms. Goldberg: 

In response to the above referenced letter, we are providing the 
fo11owing answers to the four (4) groups of questions in reference to 
Cromby Unit No. 2 only': 

1. Philadelphia Electric Company is actively considering recorrverting 
Cromby Unit #2 back to coal firing. No other units on our syetem 
are being considered. 

2. Cromby Unit No. 2 

Stack Height (ft. ) 
Stack Diameter (ft. ) 
Exit Velocity (f'ps) 
Exi t  Tcmpe=tu...-e (o!,) 
Discharge (cfh) 

Coal Characteristics 

Heating Value 
Sulfur Content 
Ash Content 
Moisture Content 
Volatility 
Grindability 

.Q!! 
JOO ft. 

14 ft. 
66.0 'lorB 36.6 (106) 

13,000 M'U/lb. 
2.0 IIt.% 

8-10 IIt.% 
5-8 % 
35 % 

Coal 

300 ft. 
14 ft. 

65.0 'lor� 36:0(106) 

55 Hardgrove 

PEC-l The i nforl1lati on suppl ied has been used to develop the scenarios described and 
di scussed in Secti on 2 .  
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3. No meteorological data is being provided at this time. 

4. To convert Cromby Unit No. 2 to coal would require a SIP change 
or an al tomate emission reduction plan, SIlch as a "bubble" pur
suant to: 

Commonweal th o£ Pennll71 vania 
Title 25 Rules and Regulations 
Department o£ Environmental Resources 
Section 127.81 

In re£erence to the Dra£t Northeast Regional EhviXOnmental Impact 
Statement (ElS), we have no record o£ receiving the document in November 1981. 
Following receipt o£ the re£erenced letter, we requested a crrvY which 
we received on Jsnuar,y 28, 1982. A cursory review has shown that the 

I ElS contains numerous errors concerning the four (4) Philadelphia l' Electric Company- units. Since the Company- is actively considering 
converting onlY' Cromby Unit 2,  we have not undertaken a detailed review 
of the other Philadelphia Electric Company- units treated in the Draft ElS. 
In the limited time available, we have not been able to complete a 
detailed review o£ the Cromby Unit 2 material. We anticipate being able 
to complete our review and provide you with our detailed COlllD8!1ts relating 
to CrombY' Unit #2 by March 1, 1982. 

If you have any- additional questions, please call. Walter J. Lenard, 
841-5179. 

WJL:htr 

4�'�v&v W. B. Wi ,_ 
Director 

al A££a1rB EhviXOnment 
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� PH ILAD ELPHIA E LECTRI C  CO M PANY 
2301 MARKET STREET 

P.O. BOX 8699 

PHILADELPH IA. PA. 19101 
1 8 8 1  . 1 981 

PEC-2 

121St 841·4000 

Ms. Marsha Goldberg 
U. S. Department of Energy 
Economic Regulatory Administration 
2000 M St. ,  N.W. , Room 6114 
Washington, D.C.  20461 

March 1 ,  1982 

Ref: Draft Northeast Regional Enviromnental Impact Statement 
DOE/EIS-0083--D 

Dear Ms. Goldberg: r In � letter of February 5, 1982, I indicated that ve would be 
able to provide additional comments on the above referenced document 
as they related to Philadelphia Electric Company' s  Cromby Station. 

I In the course of revie>i1llg that document, it has become evident 
to us that there may be some confu.sion in the Department bet_en 
Cromby Unit #1 and #2. Cromby Unit #1 is presently operating under 
a Consent Order betveen tha EPA, Pennsylvania Department of Environmental 
Resources and Philadelphia Electric Co. .  Cromby Unit #2 is operating 

. in compliance vi th the cu=ent federally approved SIP and has been issued 
, a Prohibition Order under ESECA by the Department. Discussions had 

been held in 1980 vith the Department and Science Applications, Inc. 
concerning the preparation of an individual Environmental Impact Report 
for Cromby G�neration Station. The case manager at that time was 
Mr. Darshan Bhatti. So.lbssquently, we answered a list of questions and 
these vere sent to the next case manager, Ms. Heather Gale, dated ! March 9, 1981-

l Attached please find a list of errors contained in the Draft 
Northeast Regional Environmental Impact Statement concerning Cromby Unit #2 .  
I f  you have any questions, please call W .  J. Lenard, 215-841-5179. 

WJL,htr 

Yours truly, 

W, � 
W. B. Willsey 
Director 
Environmental Affairs 

PEC-2 The i nfol'llation suppl i ed has been used to develop the scenarios described and 
di scussed in Section 2.  
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1i2lR00S CONTAINED IN DRAFT NORTHEAST RmIONAL 
mvIRc:nomrrAL IMPACT STATH'IElI'l' DoE/EI5-0083-D 
CONcnDJDlG PIIlLADELmIA ELEX:TRIC COMPANY' S  

CROMBY UNIT NO. 2 

1 .  Page 3-1 6 ,  Table 3 . 7  
6 EJ:::lsting Coal SIP 0 . 6  lb. SO/10 Btu 

This is the limitation which e�sted prior to October 1 ,  1 978. 
Current SIP is 0 . 90 lb. SO/10 Btu )O day running average . 

6 Proposed Limitations 3.70 lb. S02/10 Btu 
This value is a temporary limitation contained in a court 
approved Consent Decree for Cromby Unit No. 1 ,  not a proposed 
change to the SIP. 

2 .  Page 5-6 
Same as 1 .  

3 .  Appendix F, Page 4 ,  Table F.2 

Oil SIP 0.60 lb. 50/106 Btu 
Current SIP effective August 1 ,  1 979 is. 

Oil 1 .0J' Sulfur by weight No. 6 Oil 

Coal SIP 0 . 60 lb. SO/106 Btu 
Current SIP effective August 1 ,  1 979 is : 

6 Coal 0.90 lb. 50/10 Btu )O  dlQ' running average . 

4. Appendix F, Page 6, Table F.3 

Oil SIP 0.6 lb. 502/106 Btu 
Current SIP effective August 1 ,  1 979 is. 

Oil 1 .0J' Sulfur by weight No. 6 Oil 

5. Appendix F, Page 6, Table F.4 

Coal SIP 0 .6 lb. 50/106 Btu 
Current SIP effective August 1 ,  1 979 18. 

' .  6 Coal 0.90 lb. 50/10 Btu )O  dlQ' running averase· 

6. Appendix G, Page 2, Table G.1 

Oil SIP 0 . 60 lb. S02/1 06 Btu 
Current SIP effective August 1 ,  1 979 is: 

Oil 1 .0J' Sulfur by weight No. 6 Oil 

Coal Burned per Year 444 ( 1 03 tons ) 

It is estimated that with the unit generating at , capacity factor 
of 61% the amount of coal burned would be 400 ( 1 0  tons ) .  
(See correspondence t o  Ms .  Heather Gale , DOE, dated March 9 , 1 981 , 
answer #1 . )  

7 .  Appendix G, Page 3 ,  Table G. 2 
6 Coal SIP 0 . 60 lb. SO/10 Btu 

Current SIP effective August 1 ,  1 979 is: 
6 Coal 0 . 90 lb. SO/1 0 Btu 30 day running average. 

8. Appendix G, Page 4, Table G.3 

Coal Burned per Year 444 ( 1 03 tons ) 

It is estimated that with the unit generating at a capacity factor 
of 61% the amount of coal burned would be 400 ( 1 03 tons ) .  
(See correspondence t o  Ms .  Heather Gale , DOE, dated March 9, 1 981 , 
answer #1 . )  

9 .  Appendix G, Page 5 

Emission Limitation 3.70 (lb. S02/1 06 Btu) 

WJL/ct 
3/1/82 

This value is a temporary limitation contained in a court 
approved Consent Decree for Cromby Unit No. 1 ,  not a proposed 
change to the SIP. 
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MINH �=:=-
February 3, 1982 

U .  S. Department o f  Energy 
Economic Re�ulatory Administration 
2000 H Stree t ,  N . W . , Room 6114 
Washington, D.C. 20461 

At tention: Harsha Goldberg 

Dear H • .  Goldberg: 

The fol lowing information is submi tted in response to Steven Ferguson ' s  
January 1 8 ,  1982 letter concerning the Northeast Regional Environmental Impact 
St atement for the conversion of 42 Power Plants from 011 to coa1. I will respond 
to Hr . Ferguson ' s  questions in the order which they appeared 1n this letter. 

r : Public Service Company of N . H .  is s t i l l  actively conSidering coal conversion 
for Schiller Stat ion Units No . 4 ,  5, and 6 .  

Operating charateristics o f  these 3 similar units will remain relatively 
unchanged after conversion to coal. Approximate values for the parameters 
you requested will be as follows : 

Number of stacks - 1 per unit 
Stack hei�ht - 226 feet above grou�d elevation 
Stack inside diameter at point o f  discharge - 8 feet 
Exit gas velocity - 74 . 2  feet per second 

PSNH-l . I The three boilers will be converted to dry bottom operat ion. Al though 
l the coal ' s  ash conten t ,  sulfur conten t ,  and fusion temperature will have to 

I meet certain restrict ions , no spe c i f i c  type of coal will be required. 

I 3. No recent background air quality moni toring data is available . 

I 4 .  Sulfur dioxide emissions from the converted units will be controlled by 
controlling the coal sulfur content .  A limitation o f  1 . 3  pounds of i 

l sulfur per lOb BTU ' s  has been established by the State of New Ha�shire 
Air Resources Commi ssion. This corresponds to . 655 tons o f  sulfur dioxide 
per hour for each unit at full load . Alternate ly , at an 85% yearly capacity 
factor , each unit will omit 4 , 879 tons o f  sulfur dioxide per year. No 
change will be required in the New Hampshire SIP in order to implement these 
coal conversion plans. 

If you have any Quest ions , please contact Jeffrey B .  Lande r ,  Results 
Supervisor at (603) 669-4000, extension 2 39 0 .  

WAH/dd 1CX::X::> Elm St.., P.O. Be .. 330 

Very truly yours, 

tiWau<.t1 
Warren A. Harve 

Vice President 

�. """" 031ce T�e03/66B-4CX::X::> 

PSNH-l The i nfol"lllation suppl i ed has been used to develop the scenarios described and 
di scussed in Sect ion 2.  
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O PS�G 
PUOllC ServIce E lectric and GdS Company 80 Park Plaza Newark. N.J.  07101 Phone 201/430·7000 

Ms . Ma rsha S .  Goldberg 
Department of Energy 
O f f i ce o f  Fuel Conve rs ion 
Economic Reg u l a tory Adm i n i s trat ion 
2000  M .  S t ree t , NW 
Room 3 3 2 2  
Wa s h i ng ton , DC 2 0 4 6 1  
Dea r  Ms . Goldberg : 

January 2 9 ,  1982 

COMMENTS O N  D O E  DRAFT NORTH EAST REGIONAL E I S  
CONVERSION - 4 2  PLANTS TO COAL 

PSE&G a ppre c iates the opportun i ty to comment on the Dra f t  North
east Reg iona l Env i ronmental Impact Sta tement ( E IS ) "The Poten t ia l  
Convers ion of 4 2  Powerplants from O i l  to Coa l o r  Al terna t ive 
F u e l s "  and recog n i ze s  the d i f f ic u l t  job of assemb l i ng the various 
sets of data and comp i l i ng i t  into an overa l l  report on t h i s  
comp lex sub j e c t .  The Com�a ny agrees w i t h  t h e  report ' s  s t a tement 
" that S02 concentrat ions per se do not present a serious problem 
w i th regard to hea l t h  e f fects " and furthermore that " i t  i s  doubt
ful tha t the proposed fuel conve rs ions w i l l  worsen the e x i s t ing 
s u l fate" lev e l s .  ( The Company w i shes t o  reempha s i ze a comment made o n  Aug ust 1 2 ,  
1 98 0  i n  a letter to M r .  Steven Fergenson o f  your agency on the 

I pend ing No rtheas t  Reg iona l E I S .  Ou r quote from that l e t ter 
! fol lows : 

PSEG-l I 

We urge that the EIS inc lude d i f ferent scenarios 
based upon vary i ng the number of converted power 
p l a n t s .  The conve rs ion to coal of 4 2  power p lants 
would be a max imum number and wo u ld i n  all probab i l i t y  
n o t  b e  t h e  most l ikely cas e .  I t  i s  h ighlY unl i k e l y  
tha t  al l 42 p lants would rec e i ve f i nal orders s i nce 
some w i l l  rece ive exempt ions from the order and others 
w i l l  be re t i red rather than conve rted . Hence , the EIS 
s hould be wr i t ten for various scena ries i n c lud i ng "most 
l i kely case" ( equ ivalent to the l i s t  i n  the Senate 
vers ion of the "Oi l Backo u t "  leg i s l a t ion ) and a l so a 
scena rio for a "min imum conversion case " .  

The Energy People 
'1� ::: ,�) I ..l.,1'.1, · 

PSEG-l See Section 2.  
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! C u rrent l y ,  there is even a g reater need than there was in Aug u s t  
1 9 8 0  f or the E I S  to con s id e r  scen a r i o s  t h a t  i n c l ud e  l e s s  t h a n  the 
4 2  p l a n t s . W i t h  the decre a s i n g  emph a s i s  i n  the Re agan Ad m i n i s
t r a t i o n  on the i s s ua n ce of proh i b i t i on ord ers coupled wi th 
d i f f i c u l ty o f  ra i s i ng cap i t a l  be i ng exper ienced by a l l  compa n ie s , 
e s pe c i a l l y  e l e c t r i c  u t i l i t i e s , it becomes ex tremely improbable 
t h a t  a n yth i ng close to 4 2  power pl a n t s  i n  the north e a s t  wi l l  be 
c onverted to coa l . P l a n t s  have been i n c l ud ed in the s t u d y  d e s p i t e  
company spokesmen hav ing pu b l i c l y  s t a ted the u n l i ke l ihood o f  
t hose p l a n t s  b e i n g  conver ted . A n  e x ample i s  t h e  Northport 

l 

S t a t ion ope r a ten by LI LCO. Under the Om n i b u s  Budget Recon c i l i
a t ion Ac t of 1 9 8 1 , DOE i s  not perm i t t ed to i s s ue a proh i b i t i o n  
o r d e r  for a p l a n t  i f  t h e  owner/operator h a s  n o t  cer t i f ied t o  the 
t e c h n i c a l  and fi n a n c i a l  fea s i b i l i t y  o f  conver s i on .  

Hence t h e  d r a f t  s i g n i f i c a n t l y  ov e r s t a t e s  t h e  env ironme n t a l  impa c t s .  
The " m i n imum conve r s i o n  ca s e "  shou l d  i n c l ud e  only those u n i t s  for 
w h i ch u t i l i t i e s  have fi led perm i t  appl i c a t ions for coa l conve r s i o n  
w i t h  the rem a i n i ng un i t s  con t i n u i n g  on oi l .  

The Compa ny bel ieves t h a t  s i n ce the report ind icates that 4 2  p l a n t s  
c a n  conv e r t  t o  coal w i t h  " very f e w  reg ional cum u l a t ive or i n ter
a c t ive impa c t s "  that it can be a s s um ed tha t a l e s s e r  number o f  
p l a n t s  could convert wi thout a f fe c t i ng adverse l y  t h e  env ironment 
of the area . 

I n  add i t i on , we have the fol low i ng spe c i f i c  commen t s  on t h i s  
report : 

Page 1-1 a n d  Ta b l e  1 . 1 

The report i nd i c a tes tha t the l i s t  of pl a n t s  was 
red uced to el im i n a te " a l l  u n i t s  over 25 years of age" 
however , this doe s not seem to be the case . App l y i ng 
t h i s  c r i te r i a  should have r e s u l ted in the remov a l  o f  
t he fol low i ng PSE&G u n i t s :  Ke arny 7 & 8 1  Sewaren 1 ,  2 ,  
3 & 4 a s  we l l  as a number o f  u n i t s owned by other Compa n i e s .  

PSEG-2 ( Page 2-5 - Ta b l e  2 . 1  

The megawa t t  capac i ty o f  Kearny 7 i s  1 4 6 .  

PSEG-3 

Page 3 - 2 - F ig .  3 -1 

The g raph appe a r s  to be based upon nat ional average f u e l  
p r i ce s ,  as from the FERC Form 4 2 3 .  We be l i eve i t  wo u l d  
be more real i s t i c  t o  ut i l i ze d a t a  from t h e  No rtheast 
o n l y ,  the region i n  ques t i on . Th i s  should be f ur t h e r  
b roken down to e x am i n e  pr i c e s  pa id for f u e l  o f  a spe c i f ic 
qua l i t y ,  s i nce t h i s  can vary cons i d e ra b l y  even w i t h i n  a 
p a r t i c ul a r  reg ion . Th i s  wo u l d  re su l t  in both h i gher coal 
a nd oil pr ices . 

PSEG-2 

PSEG-3 

This error is ackno�ledged, and the i nformati on is g i ven correctly i n  
Tab l e  2 . 1 .  

F i gure 3 . 1 o f  the DEIS i s  based on data from FERC Form 423 ,  and represented the 
most current i nformation ava i l able  at the time of the study ( 1981) .  An updated 
version of F i gure 3 . 1 is presented i n  Section 5, Errata and Addenda. Updated 
national average statistics  �ere compared �i th i ndividual state pri ces ( a l so 
obtai ned from the FERC form) to ascertain the extent of the di fference. The 
results i ndi cated that s i nce 1979 , coal prices for Northeast uti l i ties have 
ri sen from about 9% above the national average to nearly 25% hi gher than the 
national average. This  i s  largely attributab l e  to i nc reased shipp i ng costs by 
Con Rai l ,  s i nce F . O . B . lIIi ne cost should  pe the sallie for a l l  l arge-vol ume uti l i ty 
purchasers . 
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Page 3-4 - Table 3 . 4  

a .  C a p i t a l  cos t s  for convers ion to coal are low for 
both the non-FGD and FGD ( s c r ubbe r )  case s . 

b .  C a u t ion should be expr e s s ed in th i s  a n a l y s i s  s i nce 
not on l y  the cap i t a l  cost but the cos t o f  f u e l , 
both o i l  and coa l ,  wi l l  v a ry between s ta te s  b a s ed 
on env i ronme n t a l  reg u l a t ions , t r a n spor t a t ion cos ts , e t c .  

c .  Footnote ( i )  i s  n o t  ent i r e l y  corre c t ,  a c l e a re r  
e xpl a n a t ion wo u l d  be : Th i s  s impl i f ied analys i s  as s umes 
t h a t  the converted p l a n t  wo u l d  o n l y  produce a n  equal 
amount o f  energy a s  i t  wo u l d  if i t  rem a i n ed on o i l .  
I n  rea l i t y ,  the converted coa l  u n i t  wo u l d  generate 
more e n ergy because o f  i t s  lower ope ra t i ng co s t  and 
d i splace not on l y  the energy as a non-converted o i l  
b ur n i n g  un i t ,  b u t  energy from other u n i t s  h a v i ng 
h i gher opera t ing costs than the converted u n i t .  

d .  I t  sho u l d  b e  recog n i zed that t h e  capa c i t y f a c tor o f  
a converted coal un i t  wo u l d  be dependent o n  not only 
t h e  c h a r a c te r i s t i c s  of that un i t ,  b u t  on the gene rat ion 
m i x  o f  the u t i l i t y  system and o f  the assoc i a ted power 
pool a nd the number of un i t s conve rted . Th e re fore , 
a l though a un i t  may have a f a i rl y  h i g h  capac i t y  factor 
when converted to coa l and the conve rs ion i s  econom i c a l l y  
j u s t i f i ed , t h e  l a w  of d im i n i s h i ng re t u r n s  may c a u s e  
s u bseq u e n t  convers ions t o  be uneconom i c .  

O i l  pri ces i n  the Northeast base stayed a t  about the nati onal l evel s i nce 1979 
and were substantia l l y  l es s  than in the M idwest and western north-central 
states. They actua l l y  dec l i ned about 8% between December 1980 and December 
1981. 

Al though natural gas pri ces i n  the Northeast were sti l l  33% higher than the 
national average begi nni ng 1982 , the gap has cl osed substant ia l ly  rel ati ve to 
December of 1980 , when northeastern uti l i ties  pai d  a price of 61% hi gher than 
the national average. 

Price Anal ogy for Coa l , O i l ,  and Gas for Northeast Region 
versus Aggregate Pri ces for Total Uni ted States (¢/106 Btu) 

Coal O i l  Gas 

Dec. 1979 

New England 153 . 1  385 . 8  319 . 9 
M idd le  Atlant ic  128. 4 420 . 1  242 . 9  
Uni ted States 129 . 2  406. 3 184 . 3  
Dec. 1980 

New England 164 . 0  523 . 7 412 . 6  
Middle Atl ant ic  145 . 8  527 . 6  316 . 8  
Uni ted States 137 . 8  528 . 6 226 . 0  
Dec. 1981 

New Engl and 226 . 4  462 . 7  391. 0 
Mi ddl e Atlantic 164 . 6  508 . 0  379 . 5  
Uni ted States 156 . 7  512 . 8  289 . 8  

Net Average Price D i fferentia l  for Northeast 
Region versus U . S .  Average Price 

(¢/106 Btu) 

Coal O i l  Gas 

Dec. 1979 

Average U .  S .  129 . 2  406 . 3 184 . 3 
Northeast Reg ion 140 . 8  403 . 0  281 . 4  
Net Di ff.  as  % � � +Sr.7% 
Dec. 1980 

Average U. S. 137 . 8  528 . 6  226 . 0  
Northeast Region 154 . 9  525 . 7  364. 7 
Net Di ff .  as % +rr.4% -.:0:-55% +bl.4% 

Dec. 1981 

Average U. S .  156 . 7  512 . 8  289 . 8 
Northeast Region 195 . 5 485 . 4  385 . 3  
Net Di ff. a s  % +N:8% � +33."0% 
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PSEG-4 

PSEG-5 

; 'iCG-6 

Page 3 - 5  [ The environmental consequence of the " no action " a l ternative 
is not necessa r i ly preserva tion o f  the s t a tus q u o .  Coal 
conversions may take place vol untarily. 

Page 3 - 1 9  [ One of o u r  basic concerns is that in a chang i ng world the 
d a ta  which is used as input to a study o f  this magnitude 
becomes outdated rapidly and hence the study is in 
constant need of revision . 

S uch is the case regarding pred icted S02 a i r q u a l i ty I impact . In the dra f t  the incremental pred i cted S0 2 
. i mpact is super imposed upon mon i t o r i ng data for 1 9 7 8 .  

Upda t i ng c a n  be and should be made t o  this analys i s .  I t  
should u t i l i z e  the most up-to-date monitoring data. 
Annual mon i to r i ng data for 1 9 7 9  a nd 1 9 8 0  as well as for 
most of 1 9 8 1  a re ava il able and should be u t i l i zed. 

We are spec i f ic a l l y  concerned with the New York region 

a nd are aware that considerable changes have been made 

in emiss i o n  sources s i nce 1 9 7 8  with the re sul t be i ng 

an improvement in ambient leve l s .  For example , the 
annual S02 level at the CCNY monitor i ng s i te was 
79 ug/m3 in 1 9 7 8 , 76 ug/m3 i n  1 9 7 9  and 7 1  mg/m3 i n  
1 9 8 0 .  Superimpo s i ng the projected increase f o r  the 

coal S I P  of 5 ug/m3 on the 1 9 8 0  an nual average at 
CCNY would ind i ca te compl iance not violation. 

A second concern i s  that the dra f t  superimposes the 
worst-case incremental analys i s  on the closest e x i s t ing 

monitored data and assumes this to be the appropriate 

background data . Th i s  assumption is not appropriate 

g iven the geographic separa t ion ex i s ting between the 
wor s t  case increment and the e x i s ting mon i toring po i n t .  

Complex ities e x i s t ing within ambient a i r  cond i t ions in a 

h ighly developed urban area are of such a nature that 

u t i l i z i ng a mon i tor that is "within 2 0 KM" i s  too remote 
for accuracy . 

PSEG-4 

PSEG-5 

PSEG-6 

The capital cost figures used in DEIS Table 3 .4  were obtai ned from the l iterature 
and from conversations with uti l ity representati ves , and represent an accep
table number for this type of analysi s .  It i s  understood that a l l  costs used 
in the study are subject to variation between states as well  as among i ndi
vidual s ites. At the l evel of analysi s  that was undertaken, thi s type of 
deta i l  could not be addressed, nor was i t  requi red. 

Footnote i refers only to the efficiency (heat rate) of the unit. The assump
tion has nothing to do with the capaci ty factor, which i s  what the suggested 
revi s ion addresses. The assUllptions used in determi ning the capaci ty factor 
used i n  the analys i s  i ncl uded those elements suggested by PSE&G in CONlent d. 

The coment is correct; coal conversions can occur vol untarily. 

Thi s i s correct. See Topical Response 3. 1 for more i nformation. 

To predict air  qual i ty impacts , the best avai l able  data were used to describe 
ambient a ir  qual i ty. Because there are few monitoring stations , it  was assumed 
that a certai n  degree of homogenei ty in l evel s  of ambient air  qual i ty i s  val id  
on a scale of 20 km .  

There are not sufficient monitoring data to determine the ambient pol l ution 
concentrations throughout the region. The use of monitors located farther than 
a few ki l ometers from an affected area to characterize that area may result i n  
inaccurate estimates. However, t o  our knowledge these data are best avai l able,  
and i t  i s  hoped that such monitors represent a reasonable value for an area. 
Such assumptions further requi re that the results not be used as point val ues 
for comparison with standards, but considered to represent real i stic trends i n  
regional air  qua l i ty. local air  qua l i ty wi l l  b e  analyzed i n  deta i l  i n  s i te
speci fic envi ronmental studies , and the avai labi l ity of more accurate and 
speci fic  air monitoring data may be beneficial to those studies.  
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PSEG-7 
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Page 3 - 20 

In the section on Deposi tion Region ( reported later in 
Section 5 . 1 . 4 ) , the authors dlSCUSS the ASTRAP model ,  
its use i n  model ing sulfur transport and transformation 
to sul fate , and lack of ability to model long-range 
transport of nitrogen oxides and formation of nitrate. 
They go on to say "ASTRAP s imulation of relative increases 
of sul fur deposited by wet processes are thus used instead 
for the relative increase of acid prec ipitation " .  On 
the nex t  page ( also repeated in Section 5 . 1 . 4 )  the 
authors directly contradict the previous discussion by 
stating , "As a res u l t  of the air quality model ing of the 
long-range transport of sul fate and nitrate ( see Section 
5 . 1 . 4 ) ,  it is pred icted that there-wlII be an increase 
in acid depos ition of up to 6% under worst case cond itions 
( the-mQd ified coal S I P ) " .  

PSEG-S ( page 3 - 2 2  and 3 - 2 3  

PSEG-9 

Table 3 - 1 1  and 3 - 1 2  are ident ica l .  

Pages 3 - 2 2  and 5 - 4 5  

The draft report recognizes the problems of disposal 
of combustion byproducts as well as the variety of 
possible disposal sol utions in the State of New Jersey. 

Disposal of fly ash and bottom ash can probably be 
accommodated in th is State. However disposal of 
s l udge from a nonregenerative scrubber, because o f  the 
larger volume and undesirable waste character istic s ,  
could be a major problem. Th is concern would force 
u t i l ities in New Jersey to use expensive and nonproven 
regenerative scrubber technolog y ,  if FGD systems were 
found to be necessary. 

Page 3 - 29 

The report states "an analysis of trends and sources 
of pollutants suggests that in terms of mitigated 
measures , the primary emphasis should be on ni trogen 
ox ide emissions . "  Th is analysis appears not to be 

PSEG-10 I s ubstantiated by any data in th is document nor by 
existing ai r monitoring data for New Jersey and the 
New York City area . Annual levels of N02 are being 
met , the level s are trending down and the latest 
information is that the Federal government is not 
considering issuing a short term NOx s tandard. Hence 
this reference should be deleted from the report . 

PSEG-ll 

Page 4-32 - Table 4 . 1 4 [ Regarding footnote ( d ) , signif icant quantities of water 
are used only for condenser cooling .  Reactor coolant 
is circulated as a closed loop with minimal losse s .  

PSEG-7 

PSEG-S 

PSEG-9 

PSEG-10 

PSEG-ll 

The reviewer is correct; n i trate depos ition was not IIOdeled. See Response ClF-S. 

Table 3. 12 in the DEIS should be replaced with the correct Table 3. 12 gi ven i n  
the Errata and Addenda section (Sec. 5) o f  this FEIS. 

The quantity of sl udge prev iously estillated for the candi date pl ants i n  New 
Jersey has been reduced by about 30% because of the SIP changes ( see Sec. 2 ) .  
Under the Vol untary Convers ion Scenario ,  which i nc l udes the convers ion o f  only 
four i nstead of seven pl ants i n  New Jersey, the vol .- of sl udge is lIuch further 
reduced ( see Sec. 2 ) .  Only the Sayrev i l l e  station would be generati ng an 
estiuted 3 . 3  x 108 ft3 of s l udge per year. Offi c i a l s  of Sayrevi l le i ndi cated 
that the uti l i ty i ntends to di spose of the waste uteri a l s  offsite at a landf i n  
about one mi le fl"Olll the pl ant. Therefore, di sposal o f  scrubber s l udge i s  not 
expected to be a probl u  in New Jersey. 

Co.ent acknowl edged. It is agreed that the analys i s  does not support a con
clusion that "pri Nry etaphasi s  . . .  " on nitrogen oxide eIIi ss i ons is warranted. 
However, the data do i ndicate a general trend of i ncrease in ni trogen oxide 
levels and , furthermore , the Clean Air Act (Sec. 109c) requires USEPA to 
estab l i sh a short term NOz standard unless it can be establ i shed that "there 
is no s i gn i fi cant evi dence that such a standard for such a period is requisite 
to protect heal th. "  

C_nt noted. 
coo l i ng. " 

Footnote (d) of Table 4. 14 should read "Primary for condenser 

.... I 
N o 
.... 



Page 4 - 4 8  

PSEG-12 ( Coal a s h  sale i s  highly dependent o n  construction activity. 

Page 4 - 5 5  - Table 4 . 1 7 

PSEG 13 ( overpeck Creek is not a major river. Our Bergen Station -
should be grouped with the Hackensack River. 

PSEG-14 

PSEG-15 

Page 4 - 6 5 , Table 4 - 1 9  

The 1 9 8 5  planned capacity for Port Reading i s  estimated 
at 1 7 . 0  mill ion tons per year. Th is figure is far too 
high and lead s ,  in later sections ( i . e . , 5 . 5 . 2 ) , to 
overreliance upon expansion plans at Port Reading . PSE&G 
would est imate that less than five mill ion tons per year 
is a more realistic figure. Additional ly,  no reference 
has been made to a large coal port wh ich the 
New York/New Jersey Port Authority is actively 
planning for the New York Harbor. 

Also , on this tabl e ,  1 9 8 0  actual tonnage is not presented 
for three Bal timore piers . Those piers did have 1 9 8 0  
capacity. 

We ques tion whether all the capacity presented on th is 
table would be for domestic use , or if it wi ll be 
constrained by export volumes . As exporx volumes increas e ,  
the capacity available for domestic use would decl ine. 

Page 5-33 

PSEG-I6 [ The thermal analysis need not be as comprehensive as is 
given here , since the capacity factors of most units are 
not significantly ra ised by coal conversion. 

Page 5-62 and 5-63 - Table 5 . 2 5 and Table 5 . 26 

PSEG-17 ( The one or more year delay between the last oil burned 
and the first coal burned is unrea l istic. 

PSEG-18 

Page F-2 - Table F . l  

The Bergen Unit 2 stack i s  actually 1 7 . 5  feet ( 2 10 inche s )  
diameter and the e x i t  gas temperature with coal firing is 
3 2 5 ° F .  We plan on raising the stack height a t  Burling ton 
to 3 50 feet and it wi ll have an 1 8 0  inch diameter. 

Page F-4 , F-5 and F-6 - Tables F . 2 ,  F . 3  and F . 4  

No. 7 

The coal S I P  for our Bergen , Burl ington and Hudson Stat ions 
is 2 . 20 Ib S02/106 BTU. The oil S I P  for Burl ington is . 5 3 I b  
S02/1 06 BTU. Our Kearny 7 u n i t  has a capacity o f  1 4 6  MW. 

Page G-2 - Table G . l 

The Burlington 7 oil SIP is . 5 3 LB S02/106 BTU. 

PSEG-12 

PSEG-13 

PSEG-14 

PSEG-15 

PSEG-16 

PSEG-17 

The discussion of coal ash market ing is presented in Appendix I of the DEIS and 
i n  the supporting technical report on sol id waste di sposal (Saguinsin et al . 
1981) .  Further discussion on this i ssue i s  presented in Topical Response 3. 5 
(Waste Di sposa I ) .  
REFERENCES 

Sagui ns i n ,  J. L. S. , et a l .  1981. The Northeast Regional Envi ronmenta l Impact 
Study: Sol i d  Waste Di sposal Technical Report. DOElRG-0058. Prepared by 
Argonne National Laboratory, Argonne, I l l . ,  for the U. S. Department of 
Energy, Washi ngton, D. C .  

Table 4. 17 i s  corrected i n  the Errata and Addenda , Section 5 .  

At the time of the study, al though there had been n o  pub l i c  announcement, it 
was learned from Conra i l  staff that Conra i l  had been negotiating to purchase 
the Port Reading faci l i ty. After purchase, the faci l i ty was to be compl etely 
reconsructed with an estimated new capacity of 17 mi l l ion tons per year (USDOE 
1980) .  Since that tille, the Port Authority of New York and New Jersey has 
pl anned the construction of a 10-20 mi l l ion ton per year faci l i ty for the 
New York Harbor. Thi s faci l i ty a l ong with a Much MOre modest expansion of Port 
Reading wi l l  give approximately the same capacity at the New York-New Jersey 
port as was assumed in the study. 

REFERENCES 

U. S. Department of Energy. 1980. Transportation Impact Statement Mandatory 
Coal Conversion for Northeast Uti l ities. Prepared by Transportation and 
Economic Research Associates , Inc. , Fal l s  Church, Va. , for the Office of 
Fue l s  Conversion, EconoMic Regul atory Admini stration, Washi ngton, D . C .  
(Draft. ) 

One coal fac i l i ty ,  the Conra i l  Pier, was olllitted from DEIS Table 4-19. Thi s i s  
corrected i n  the Errata and Addenda, Section 5.  Thi s faci l i ty i s  used for 
dOMestic movements only. An ore fac i l ity at Port Covi ngton has been used to 
load coal to deep draft ships from barges .  The barges are l oaded at the sha l l ow 
draft s i de of the Curtis Bay termi nal .  The coal loading equipment at Port 
Covi ngton has not been used si nce 1972. The Canton Terminal being bui lt by 
Consol idation Coal i s  under construction but not on l i ne. I s l and Creek Coal 
has purchased a pier and plans to bui l d  a new termina l .  

A tariff prov i s ion at pub l i c  coal transfer fac i l ities provides that "vessels 
loading coastwi se dOlllestic coal shiponents shal l be gi ven preference over vessels 
loading for fore i gn port s . "  In practice, it means that when there i s  a queue 
of vessels wai ting to load, the coastwi se vessel can go to the head of the 
l i ne ,  but cannot di spl ace a vessel that is al ready in berth and load i ng.  A l l  
o f  the rai l road operated transfer faci l ities have thi s provi s i on. The prov i s i on 
has a long tradition, but it i s  too early to determi ne whether propri etary coal 
termi nal s  wi l l  observe this tradition. 

It is  true that the capacity factors of most units are not signi ficantly raised 
by coal conversion. However, the purpose of the detai l ed thermal p l ume analysis 
i s  to determine the extent of the cUlllulative impacts on surface water qual ity 
resulting from heated water di scharges from coal-conversion pl ants that are 
consi dered l i kely to create thermal pl ume i nterference. 

It i s  not cl ear whether the c_ent is lIIeant to say whether one year is unreal 
i stical ly short o r  long. The one year was p i cked arbitrarily for purposes of 
schedul i ng a l l  of the pl ants to be on- l i ne by 1991. Judgements as to the 
l ength of time for each plant were not .. de. However, it would seem reasonabl e  
to assume that 6 IROnths o r  less would be the shortest tiM poss ible, and that 
it Might take SOlIe pl ants as long as 1-2 years to onake the final changes for 
coa I use - hence an average of one year. 
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Page G-3 - Table G . 2  and Page G-s l The coal S I P  for our Bergen , Hudson and Burl ington stations 
is 2 . 2  lb. 502/ 1 06 BTU with a max imum allowable sul fur 
content without scrubber in all our plants of 1 . 5 % .  

In conclusion we appreciate the opportunity to state our comments 
and are hopeful that you wil l  give them complete and careful 
con sideration . 

Very truly yours , 

mL:Jf;� 
W i l l i am Wood 
Manager - Power Supply P lanning 

PSEG-18 The i nformation suppl ied has been used to devel op the scenarios described and 
di scussed in Section 2. 
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O PS�G 
Public Service Electric ana Gas Company 80 Park Plaza Newark. N.J. 07 1 0 1  Phone 201 /430·7000 

Ms . Ma r sha S .  Go l d be r g  
De pa r tment o f  En e rgy 
O f f i c e  o f  Fuel Conve r s i o n  
Econom i c  Reg u l a t o r y  Adm i n i s t r a t i o n  
2 0 0 0  M .  St r e e t , NW 
Ro om 6 1 1 4  
Wa sh i ng ton , DC 2 0 4 6 1  

Dea r Ms . G o l dberg : 

Fe b r u a r y  2 ,  1 9 8 2  

NORTHEAST REG I ONAL ENVI RONMENTAL IMPACT STATEMENT 
DOE REQUEST FOR ADD I T I ONAL I NFORMAT I ON r In response to yo ur l e tt e r  o f  J a n ua r y  18 , 1 9 8 2  conc e r n i ng 
the Dr a f t  No r theast Re g i o n a l  En v i ronmen ta l Impact S t a tement 

! we wo uld l i k e  to concur w i th your o f f i c e that i t  is c r uc i a l  . 
t h a t  t h e  f i na l  s tatement r e f l e c t  t h e  most recent p l an n i ng 

PSEG-19 
. 

o f  the e f fected ut i l i t i e s .  

publ i c  Se r v i c e  i n  comments s ubm i tted o n  Janua ry 2 9 ,  1 9 8 2  
a n d  prev i o u s l y  o n  Aug ust 1 2 ,  1 9 8 0  emph a s i zed t h i s  p o i n t  
a nd the r e f o r e  w e  apprec i a te th i s  a d d i t i on a l  o ppo r t un i ty 
to rev i se the i n f o rma t i o n  f r o m  o u r  system wh i c h  we h o pe 
w i l l  a ss i st in produc i ng a mo re real i s t i c  f i n a l  r e po r t .  

The Company i s  a c t i v e l y  pur s u i ng two un i ts f o r  c o a l  con
v e r s i o n .  The NJ DEP a i r  pe rm i ts have been i s sued �o 
conve r t  Bu r l i ngton No . 7 .  I n  add i t i o n ,  a n  a i r  pe rm i t  
a ppl i c a t i on has been subm i t ted f o r  the conv e r s i on o f  
Be rgen Un i t  No . 2 .  Th i s  a ppl i c a t i o n  i s  awa i t i ng a pprova l . 
We a r e  n o t  a c t i vely wo r k i ng on the conve rs i on o f  Be rgen 
No . 1 ,  Hudson No . 1 ,  Kearny No . 7 and 8 ,  Sewa ren No . 1 ,  
2 ,  3 a nd 4 un i t s .  Fo r those two fa c i l i t i e s  that a r e  
a c t i v e  poten t i a l  conve r s i o n  c a nd i d a tes , B u r l ing ton 7 and 
Bergen 2, we have a t tached d e t a i l ed i n f o rma t i o n  on the 
o pe r a t i ng cha r a c te r i s t i c s .  Some o f  t h i s  d a ta a l s o  a ppe a r s  
i n  t h e  prev i o us l e t t e r  o f  Janua r y  2 9 ,  1 9 8 2 . 

The Energy People 

PSEG-l9 

95·2001 (4OOM1 1-81 

The information supp l i ed has been used to deyelop the scenarios described and 
di scussed in Section 2 .  
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- 2 -

Th e Company d oes not have any ambient d a ta wh i ch i s  
s uf f i c i en t l y  cur rent to b e  appl i cable t o  th i s  study . 
Howeve r ,  we r e f e r  you to recent data ava i l a b l e  both 
f rom the NJ DEP a nd N Y  DEC . We a re very concer ned 
that the recent downwa rd t r ends in po l l u t a n t  leve ls 
in the New York reg i o n  be r e f l ected i n  the f i n a l  
model to mo r e  rea l i st i c a l l y  assess the impact o f  
c o a l  conve r s i o n s .  Th e res u l t s  f rom the previous 
s t ud y  i n c l ud i ng a l l  42 pl ants shows tha t the S02 
a d d i t i o n  does not present a ser i o us problem. How
eve r ,  the ul t i ma te results of fewe r pl a n t  conve r s i o ns 
s u pe r i mposed on lowe r amb i en t  l evels wo u l d  c r e a t e  
a mo r e  acceptable scena r i o  a n d  a mo r e  encourag i ng 
c l ima te fo r such ch a ng e s .  

I n  response to you r  f i nal quest i o n ,  the conve r s i o n  o f  
Bu r l i ng t o n  No . 7 a nd B e rg e n  No . 2 a r e  bo th catag o r i zed 
a s  ex i s t i ng sou r c es wh i c h  do not requ i r e a S I P  change . 
Th e reg u l a t i o n s  allow a s ul f u r  level coal of 1 . 5\ 

, provi ded c e r t a i n  j u s t i f i c a t i ons a r e  submi t t ed to the 
DEP as to acceptabl � ' fuel cha r a c te r i s t i cs fo r the spe c i f i c  
bo i l er .  We have appl i ed to b u r n  coal wi th 1 . 3\ s u l f ur 
a t  Be rgen No . 2 a n d  1 . 5 \  s ul f u r  at Bu r l i ng t o n  No . 7 .  
As pa r t  o f  th i s  j ust i f i c a t i o n  the Company i s  requ i r ed 
t o  repo r t  to the State sem i -annually o n  e f fo rt s  to 
o bt a i n  the lowe s t  sul f ur coa l pos s i b l e  wi th the 
requi red cha r a c t e r i s t i cs .  We have been a b l e  to 
m a i n t a i n  an ave rage sul f u r  content coal to comply 
wi th these reg u l a t i o n s .  

We appr ec i a te th i s  oppo rtun i t y  t o  con t r i b u te t o  the 
d a ta and assump t i o n s  fo r the E I S  be i ng developed fo r 
coal conve r s i o n  in the No r th eas t .  

3fL � 
Wi l l i am Wood 
Manag e r  - Powe r 
Supply Pl a nn ing 
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4 . 6  PRIVATE ORGAN I ZATIONS AND INDIVIDUALS 
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AGA-l 

Q_p H. UW_ 
Pruid.t'U 

Ma. Meraba S .  Goldberg 

February 5 ,  1 982 

O f f ice of Fuels Conversion 
Econa.ic Regulatory Adminia tration 2000 M S treet , NW 
Washington, DC 2046 1 
Dear Ms. Goldberg. 

The American Gas Association (A .G .A . )  i s  a national 
trade assoc iation wh i ch represents nearly 300 natural gas 
distribut ion and trans.ission companies serving over 1 60 
m i l l ion U . S .  consumers in all 50 states . Natural gas con
sumed in the U .S . ,  almost all of wh i ch ia produced domesti
ca l l y ,  accounts for about 27' of our total energy usage 
and provides two and one-half times as much end use energy 
to consumers as electricity. We are pleased to g i ve you our 
i ndustry ' s  comments on the Draft Northeast Reg ional Environ
mental Impact Statement whi ch addresses the proposed action 
of converting up to 42 powerplants in the Northeast to coa l .  

W e  fully concur with the stated Objective of the pro
posed action -- " to minimize or el iminate o i l  consumption 
i n  as many of these units as poss ible , in compl i ance with 
all environmental regulations " .  I t -would i ndeed be wise to 
shift the Northeast ' .  unhealthy dependence on oi l ,  muCh of 
which is foreign , to our IDOst abundant fos s i l  fuel -- coal . 
Howeve r ,  you have overlooked the potential contribution whi�h 
natural gas could make in such a coal conversion ef fort . An 
a l ternative to the di rect combustion of coal with expensive 
emission control equipment is to burn coal in conjunction with 
natural gas . The combustion of natural gas emits no sulfur 
and virtually no particulate matter; therefore , it is possible 
to burn some combination of gas and coal ( w ithout scrubbers ) 
and maintain air quality. In fact , the combustion of gas and 
coal in a f a c i l i ty converted from o i l  could maintain or 
reduce air pollution levels formerly experienced with o i l  
combustion. Such a -combination of gas/coal burning, wh ich we 
refer to as "select gas use - ,  can be techn ically accompl ished 
by either burning gas and coal s imu ltaneously in the same 
bo i ler uni t ,  or by �urn i ng gas and coal in separate boi lers 

AGA-1 USDOE agrees that in i ndividual cases a mixture of coal and natural gas burned 
either al ternately or concurrently is a viable option for a uti l ity to pursue. 
Such mixtures might be used ei ther permanently to meet emi ssion requi rements 
or temporarily whi le additional equipment is being i nsta l led to al low i ncreased 
coal usage. However , such a deci sion would be pl ant-specific  and woul d  depend 
in part on such considerations as the economics of the conversion, the capabi l  i
ties  of the natural gas del i very i nfrastructure, local ambient a ir  qual i ty 
conditions , and appl i cabl e  emi ss ion standa,rds. As stated in the DEIS  (Sec. 
3 . 2 . 2 . 2 ) ,  the four primary scenarios were designed to provide a range of 
potential cumUlative impacts resul ting from multiple conversions under various 
emi ssion l imitations , ranging from relatively stri ngent to l ess  stri ngent. 
However ,  each of the I imitati ons coul d represent a potentia I gas/coal mi xture 
for the particular emiss ion l imitation assigned to that station. (For example,  
the 1971 Hew Source Performance Standards scenario [1. 2 lb  S02/106 Btu] could 
represent a 50% gas/50% coal mixture by heat input, using a coal of 2 . 4  l b  
502/106 Btu, o r  approximately 1. 5% sul fur by weight . ) Thus , a t  the appropriate 
l evel of analys is  for a cumulative study such as this one, the potenti al 
rami fications of a gas/coal mixture are adequately represented by the scenarios 
analyzed. In  contrast, it  woul d  be a prohibitively complex and impracticable 
exerci se to postulate pl ant-by-plant emi ssion scenarios representing sel ecth. 
gas use for i nc lusion in thi s  analysis .  However, more detai led consideration 
of use of such mixtures might be appropriate for site-specific  examination, 
depending on the consi derations speci fied above. 
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�' s .  Goldberq 
F � bruary 5 ,  1 98 2  
?aqe 2 

l at the same site . In ei ther- case, coal would be the primary 
f u e l  source with qas contribut.inq probably 20' to 3 0 ' ·  of the 
required enerqy input .  

We have conducted a number o f  studies on the prospects 
for select qas use with coal to faci l i tate the conversion o f  
electric powerplants ( s tudies enclosed ) .  A conversion to 
select qas use i s  qenerally a much less costly option than 
i s  cont inued oi l- f i r inq for power qeneration or convers ion 
to coal with costly environmental clean�up equipment . The 
converaion of an o i l- f i red powerplant to select use o f  qas 
and coal will s iq n i f i cantly lower fuel coats . Also , select 
u se offers a number of advantaqes over a straiqht o i l-to-coal 
conversion: lower pollutant emissions, lower capital costs 
for convers ion; lower maintenance expenses; and , a much 
lower bo i ler derat i nq factor. The select use concept also 
of fers siqn i f i cant fuel rel iabil ity advantaqes over s inqle 
fuel units because of the flex i b i l i ty these units would 
o f fer durinq an emerqency ( e . q . , frozen coal piles ) . Our 
views on the potential benefits of select qas use are 
supported by the recently publ i shed book of ? rofessor Alex 

Green, D i rector o f  the I nterdiscipl inary Center for Aeronomy 
and ( other) Atmospheric Sciences ( I CAAS )  , ent itled: An 
Alternative for O i l :  Burning Coal with Gas . 

--

The prospects for select qas use have been enhanced by 
the continued opt imistic out look for future qas suppl ies , 
and by increasinqly successful conservation e f forts in other 
sectors which free gas for premium applicat ions , such as 
select use for envi ronmental comp l iance .

' 
Na�ural qas 

exploration and d r i l l inq activity is currently at record 
levels, with qas production from conventional 10wer-48 
states reservo i rs level inq off at about 1 9  t r i l l ion cubic 
feet ( tc f )  and reaerve add it ions in 1 980 equallinq nearly a 
9 0 '  replacement rate. In add i tion , the out look for supple
mental qas supplies has continued to improve, includinq 
Canadian and Mexican qas , coal qas i f ication , qas from 
unconventional formations and Alaskan qas ( see enclosure: 
The Gas Ener Su 1 Outlook: 1 980-2000 . Therefore , 
a equate qas suppl es shou be aval a e to s a t i s fy any qas 
requi rements resu ltinq f rom the app l i cat ion of the select 
use concept .  

I n  addition, the recent passaqe of the Omn i bus Budqet 
Recon c i l i at ion Act of 1 98 1 , includinq the repeal of 
Sect ion 30 1 ( a )  o f  the Fuel Ose Act ( 1 9 9 0  o f f-qas ban for 
e x ist inq poverplants ) and the automatic cer t i f ication 
procedure for convertinq plants as reqards New Source 
Performance S tandard. (NSPS) i n  the Clean Air Act , removes 
leqislat ive barriers which miqht have hindered select use 
convers ions . 

M s .  Goldberq 
February 5 ,  1 98 2  
Paqe 3 

Aqa i n ,  we feel the intent of the draft document is 
worthy . Hovever, to iqnore the select use concept while 
includinq cons iderat ion of conservation , sola r ,  wind , 
hydroelectr i c ,  coqenera tion , wood and qeothermal options for 
o i l- f i red powerplant convers ions is neql iqent . We stronqly 
urqe your cons iderat ion of th is technically viable and 
economically attractive alternative -- select qas use -- in 
your f inal document . 

S i ncerely , 

��r 
George B .  Lawrence 

GHL :dly 

Enclosure 

� I 
I'\) 
.... o 



Ms . Marsha Goldberg 
Department of Energy 
200 M. Stree t ,  N . W .  
Washington D . C .  2 0 4 6 1  

Dear Ms . Goldberg; 

II' 

February 4, 1982 

Enclosed are the original and five copies of the 
Conservation Law Foundation of New England , Inc . ' s  comments 
on the Draft Northeast Regional Environmental Impact 
Statement on the Potential Conversion of 42 Powerplants 
from Oil to Coal or Alternative Fuels . 

Thank you for your attention in this matte r .  

Sincerely , � 
cJ-:... vJ.tlJ 
Linz:Yw:ld 
Ene:r# ;;�ject Director 

Consrn'ation La",' Foundation or �e ... ; ERRland. hk· .. J Joy Street. Boston. �assa('husetts 02108 (617) 742�2S40 
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II' 
COMMENTS O F  THE 

CONSERVATION LAW FOUNDATION OF NEW ENGLAND INC . 
ON THE 

DRAFT NORTHEAST REGIONAL ENVIRONMENTAL IMPACT STATEMENT 
ON THE POTENTIAL CONVERSION OF 42 POWERPLANTS 

FROM OIL TO COAL OR ALTERNATE FUELS 

FEBRUARY 3 ,  1 9 8 2  

I t  has taken almost a year and a hal f  t o  issue this draft 

Environmental Impact Statement (EIS) , and the product o f  this 

large amount of time and e ffort is disappointing. Although 

the EIS has no single glaring flaw ,  the number of inaccuracies , 

inconsistencies , and omissions in the document casts doubt on 

its usefulness . 

Perhaps because of the amount of time it took to issue 

the draft EIS ,  some of the input data is out of date . For 

example , Table 5 . 25 ( p . 5-62)  assumes that the Mt . Tom station 

in Massachusetts w i l l  not convert until 1 9 9 1 ;  coal burning 

under a Federal Delayed Compliance Order began in December 

of 1 9 8 1 .  Similarly , Table 5 . 2 8  ( p . 5-66)  shows no coal use 

by Massachusetts uti lities other than conversion candidates 

through 1 9 9 1 ,  even though a voluntary conversion to coal has 

been completed at the Brayton Point Station . These errors 

and others which may be found after more thorough examination 

reduce the reliability of estimates of important parameters 

such a coal demand and solid waste disposal needs . 

Several of the charts in the draft EIS are misleading, 

especially Table 3 . 5 ,  which summarizes the environmental impacts 

associated with the proposed action . (pp . 3- l 2  to 3 - 1 3 ) . For 

Consen'.tion l...a",' Foundation of !'Ie,,: England. Inc .• J Joy Stnd. Boston. \1nssachusetls 0210S (617) 7·U·2540 
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The information supp l ied has been used to develop the scenarios described and 
di scussed in Section 2. 

The su ... ary table was designed to provide information on those areas where 
ctlllulative ionpacts could occur or where there is insufficient information to 
i ndicate that illpacts would not occur. This does not negate the fact that 
there might be s ite-spec ific  ionpacts associ ated with coal burning at a particular 
p lant. These ionpacts wi l l  be addressed i n  site-specific EISs. 

The waste di sposal analysis  c ited in  the cOl1llllent represents a generic analysis  
of potential impact. The cUlllulative impacts would be  l i kely to occur only if  
lIul tiple s ites were located on  or near the sallie surface- or groundwater systems , 
and if the sites were not approved sites. The di sposal s ites considered in the 
iMpact analysi s incl ude both currently approved s ites and s ites with great 
potential for approval . The results of the analys i s  indicated that because of 
the natures of the water bodies,  the relative l ocation of the di sposal s ites , 
and the uti l i ties '  updatd di sposal plans, the potential cumulative impacts on 
both surface- and groundwater systems would be minima l .  In addition, the sites 
that eventual ly would be sel ected for waste disposal woul d  be approved s ites 
with lIIinlmal leaching problems. Thi s  would greatly l essen the l i kel ihood of 
cumUlative ionpacts. The potential for trace eleooents released by coal coonbus
tion or coal-combustion waste di sposal to accUllul ate in ecosystems i s  di scussed 
I n Responses NYDEC-28 and MDAQC-14 and -17. 

"'" I 
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r example ,  no site-speci fic impacts on biotic resources in the 

combustion region are listed other than possible loss of 

I habitat due to increased limestone mining . The descriptive 
I ! section presents a more worrisome analys i s ,  however . The 

text of the Ers notes that "the impacts associated with 

[ storage and disposal of ash and FGO-s ludge 90nds or disposal 

I sites may be unavoidable" (p. 5-55)  and that " potential long

term lrnpacts on ecosystems could occur if trace elements per-[ Sist or accumulate to toxic levels . "  ( p . 5 - 5 6 )  These concerns 

and possibly others are hidden from those who rely on the 

summary table for an accurate representation of the environmen

tal consequences of the conversions . 

These are j ust examples of the inconsistencies and in-

accuracies which fill the ErS . In addition to these shortcomings , 

which wi ll take some effort to correct , spec i fic problems also 

require attention . Three such types of problems are discussed 

below. 

Economics and Alternatives 

The economic analysis in Section 3 concludes that "in a l l  

but the most complex and costly conversions , a reconversion 

to coal is more economical than a new base load coal-fired 

CLF-3 1 facility . "  This conclusion may be incorrect because the 

cost analyses of new plants (Table 3 . 3 )  and conversions 

(Table 3 . 4 ) use d i f ferent assumptions about ca9ital charge 

rates , capacity factors , and operation and maintenance costs . 

These inconsi stencies should ei�her be eliminated or j usti fied . 

- 2 -
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CLF-3 The " i nconsistencies" in the cost analyses between new pl ants and conversi ons 
are expl ai ned below. 

The capital charge rates for new plants (0 .1 )  and for the conversions (0. 15) 
are a function of plant characteristics. The number is constructed from 
i nformati on on the expected l i fe of the pl ant and tax treatment. The di fferences 
in these elements between new pl ants and conversions i s  reflected in the rates 
indicated. The 0. 15 rate for the converted pl ants theoretical ly should make 
conversion less attractive because it i s  more expensive. 

The 0 . 65 capaci ty factor for the new pl ants is based on the assumption that 
they are base- l oaded. The number is one general ly accepted by analysts in the 
field.  The 0. 50 capaci ty factor for conversion candidates i s  an overa l l  average 
capacity factor based on mode l ing. This number i ncludes consi deration of not 
only the characteri stics of the uni t ,  but a l so the generation mix of the uti l i ty 
system and of the associ ated power pool and the number of units converted. The 
average capaci ty factor reflects the fact that as more units are converted , the 
later ones ...,y be run at l ower capaci ty factors than the i ni tial ones. 

The operation and mai ntenance (O&H) costs for the new coal i ncl ude scrubb ing ,  
a s  do two o f  the conversi on scenarios. The di fferences i n  costs when scrubbing 
is assulIII!d is due to di fferences in the fixed cOlIIPonent of the o&M costs as 
well  as to di fferences in the capaci ty factor. The real cost differences are 
associated wi th scrubbi ng versus nonscrubbi ng. 

� I 
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r The EIS dismisses the role of conservation in reducing 

or eliminating the need for the proposed conver s ions despite 

, a recent federally-funded study which concludes that the poten-

tial for demand reduction in New England remains large . The 

EIS concludes that " s ignif icant contributions from conservation 

above those indicated by the powe rpools would be unlikely . 1I 

( p . 3 - 3 0 )  A June 1 9 8 1  report of the General Accounting Office 

(EMD 8 1 - 5 8 )  found , howeve r ,  that economicallY j ustified 

conservation measures could reduce 1 9 9 0  demand to 8 2  million 

MWH , about 16% be low the proj ection in the EIS . These results 

should be reconc i led in the final E I S .  

The estimated potent ial for replacing o i l - f ired generation 

wi th al ternati ves such as solar and wind ·power and cogeneration 

is similarly underestimated . The estimates in the EIS were 

derived using a complicated and perhaps overambitious process 

whose results are probably no more rel iable than the New England ClF-5 i Congressional Institute ' s  sim�le extra�o lations from we 1 1 -

developed estimates of current u s e  of alternative s .  The 1 9 8 1  

I NECI report noted that there were 1 1 , 0 00 solar units operating 

in New England in 1 9 8 0 ; the technical re�ort on conservation 

and alternatives found that the 1 9 9 0  penetration of photovo ltaic 

and solar thermal units combined would be between 1 , 000 and 

1 3 , 00 0  units . NECI ' s  1 9 8 5  projections are generally higher 

than the 1 9 9 0  figures in the EI S .  Again, these discrepancies 

must either be reso lved or explained . 

- 3 -
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The large energy savi ngs in the GAO study are obtai ned exclusively by strict 
regulatory and l egislative actions. For example ,  the GAO study assumes that 
electric resi stance space heating woul d  be banned by legi s lation, not phased 
out as a consequence of economi ca1 1y justi fied conservation measures .  The 
major portion of the savi ngs is from higher effic iency appl iances retrofi tted 
i nto the resi dent ia 1 sector. Higher-effi ci ency app 1 i ances may be purchased as 
the opportunity arises to replace an orig inal , but not as retrofit due to a 
poor payback. S ince refrigerators account for a major portion of 35-45% of 
NEPOOl app l iance load, the evidence presented in EDF-l argues agai nst savi ngs 
as hi gh as the GAO report suggests. 

The cOlllllentor ' s  readi ng of HECI report is in error. On page 34 , 6 ,200 active 
resi dential and 515 active cOlllllercial units were reported in 1980. The balance 
of the 11,000 total is passive solar. S ince only 9% of HEPOOl,  7% of NYPP , and 
10% of the PJM housi ng stock has electric water heaters , only a fraction of the 
6 , 200 units wi 1 1  be on those homes. In NEPOOl,  this is about 910 home s ;  i n  
HYPP , 421; i n  PJM, 791. See Appendix 0 ,  Table 0. 5 and text for further di scussion. "'" I 
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ME Quality 

r While the EIS does an adequate job of assessing increases in 

I emissions of sulfur dioxide due to the conversions , the potential 
I I I for rises in levels of particulates and nitrogen oxides is 

almost wholly ignored . This omission is especially trouble

some because the EIS does describe the implications of such 

CLF-6 rises . According to the EIS , 30% of the particulates released 

i from plants equipped with electrostatic precipitators will 

I be fine particles and "the best available evidence indicates 
I I that inhalation of fine particles probably is harmful . "  I (pp. E-8 to E-9) As for nitrogen emissions , the EIS notes 

that , in the winter , nitrates are as important as sul fates 

in contributing to acid precipitation . ( p . 3-20)  

The EIS assumes that emissions of particulates wil l  remain 

at the level of the coal SIP scenario . The total quantity o f  

particulates released from oil- fired facilit ies , however , i s  

ClF-7 I typically 50 times less than that from a coal plant . ( p .  E-8 )  

ClF-8 

I f  actual emissions from oil units were far below the regulatory 

limit and emi ssions during coal-firing rise to the limit , in-

creases in ambient particulate levels will occur . These 

increases should be estimated in the final E I S .  

The draft does acknowledge that emissions o f  nitrogen 

oxides will rise 2% and suggests that the primary focus of 

mitigative measures should be on nitrogen oxides . ( pp . 3 - 2 8  to 

3-2 9 )  The only mitigation di scussed in the E I S  is  for sul fur 

dioxide , however . In addition , increased production of nitrates 

i s  omitted in assessing the effect of the conversions on acid 

precipitation . (p . 5- l 4 )  

- 4 -
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Particulate .. fssions are di scussed in Response IIJDEP-3. Ni trogen oxides heve 
been IIOdeled and the analysi s  is di scussed In Topical Response 3. 1. 

See Response NJDEP-3 and Topical Response 3. 1. 

The DEIS and Topical Response 3.2 have focused on the long-range transport and 
deposition of sul fur oxides rather than nitrogen oxides because the state-of
the-art in lIIode l i ng the fonuer is more advanced. The extra po I at i on of a per
centage i ncrease i n  sul fur deposition to a percentage decrease i n  rai nfa l l  pH 
is conservative, in the sense that sul fur compounds seem to account for only 
about two-thi rds of the acid depoition in the Northeast, unless the relative 
i ncrease i n  emi ssion of oxides of nitrogen is signi fi cantly greater than that 
for sul fur (See Topical Response 3.2) .  Mitigative methods appl icable to nitrogen 
oxide production are di scussed in Response NYDEC-lO. 

. 
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� � and � Disposal 

The EIS never addresses one of the major cumulative impacts 

of the conversions : increased demand for low sulfur coal . The 

initial discussion on coal supply notes that a 1 . 2  Ib/MBtu 

CLF-9 I sulfur-in-fuel limit "would potentially strain the search for 

low-sulfur coal"  and contends that this problem was evaluated 

by the DRI model .  ( p . 4 - 5 B )  The discussion o n  combustion wastes 

presented later simply assumes that such coal will be available . 

(p.  G - I )  The discussion of the model provides no j usti fication 

for e ither statement , however . 

The appendix which describes sources of coal for the con-

version states only that, with regard to lower sulfur fue l ,  

"we believe that there i s  sufficient flexibility i n  Appalachia 

to meet the incremental demand . 1I The EIS does caution that 

CLF-IO I this assessment is based on a preliminary analysi s  which ig-

CLF-ll  

nores factors such as " speci fic availabi lity o f  coal from 

various regions . " ( p .  J-3)  The correct forum for determin ing 

whether enough low sulfur coal from Appalachia is available 

to meet the incremental demand over the l i fe of the conversions 

is the regional EIS ,  not the site-speci fic documents . Such 

an evaluation must be added to the final EIS . 

Additional evaluation is also needed on the impacts due 

to groupings of certain waste dispos�l sites . The EIS states 

that "three areas of glacial aquifer are cons idered to ,!?ose 

problems of cumulative or interactive impacts due to combus-

tion waste disposal and would need more thorough investigation 

to define the extent of the impacts . "  ( p . 5 - 3 9 )  Where else 

but the regional EIS can such an analysis be conducted? 

- 5 -
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See Topical Response 3.8.  

See Topical Response 3 . 8. 

The three areas of glacial aquifer previ ously considered to pose possibi l i ti es 
of cUllulative or i nteractive iMpacts due to combustion waste di sposal i ncl ude 
the aquifers al ong the Connecticut River in Massachusetts and Connecticut, 
along the Hudson River near Al bany , New York, and in northeastern New Jersey, 
respectively. Of al l the di sposal s i tes located on the glacial aquife� along 
the Connecticut River, only one ( i n  Massachusetts)  was considered a primary 
candidate s ite and is l i kely to be used by both the Mt. TOil and West Springfield 
stations. I n  addition, s i nce coal ash has been approved i n  Massachusetts for 
use as cover lIateri al for sani tary l andfi l l s ,  both uti l i ti es have been actively 
considering lIarketing coal ash as an alternative rather than relying entirely 
on di sposal . For these reasons , the glacial aquifer along the Connecti cut 
River in Massachusetts would be unl i kely to have cumulative groundwater impact 
problems. 

Al l the di sposal s i tes l ocated al ong the Connecticut River in Connecti cut are 
exi st ing s ites with l imited capacity and would probably be used only by the 
Middletown station. However,  thi s  station is not now being actively considered 
for conversi on (see Sec. 2 ) .  

Although several di sposal s ites located along the Hudson River can be  used by 
the Al bany station, officials  of the uti l i ty i ntend to use an onsite area or an 
old disposal s i te about two lIi l es south for waste di sposal . Therefore, it i s  
unl i kely that there would be any cumulative groundwater ill!pacts i n  this area. 

Further study of the glacial aquifer in the northeastern part of New Jersey 
i ndicates that the sand and gravel deposi ts are di stributed mostly as val l ey 
fi 11 adjacent to streams and rivers. These deposits,  although they have moderate 
yields , are not generally i nterconnected. Also, the only candidate plant being 
actively considered for conversi on is the Bergen station (see Sec. 2 ) .  Uti l i ty 
officials  i ndicated that the coal ash generated by Bergen would probbly be sold 
as an i ntermediate cover lllaterial and/or hauled to an offsite di sposal area. 
Therefore , there should be no s i gnificant cumulative groundwater impacts i n  
northeastern New Jersey. 

F inal ly,  it should be noted that the Vol untary Conversion scenario i ncludes the 
conversi on of only 27 of the 42 pl ants (see Sec. I ) , many of which have SIP 
changes from those specified i n  the DEIS ,  thus greatly reducing the number of 
pl ants requiri ng FGD ( see Sec. 2 ) .  Thi s  would result i n  a l arge reduction in 
quanti ti es of sl udge produced. 

.,.. I 
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( In a l l  assessments of the impacts of the conversions , 

The study finds that I the EIS should heed its own warnings . 

solid waste disposal w i l l  not cause s igni ficant cumulative I 
or interactive impacts '1 i f the d i sposal s i tes are properly 

se lected , des i gned , and constructed . "  p . 5 - 4 0 )  A s  noted earlier , 
howeve r ,  lIadequate regulation does not , by d e f i n i t i on ,  imply 
comp l i ance . "  ( p . 4 - 7 9 )  The final EIS should discuss the 

cumulative and interactive im�acts which would result from 

noncomp l i ance with selected envi ronmental regulations . 

Conservation La,," Foundation or�ew En.::'and. ln(.' .. J Jo�: Stn.'t"I. Roston. �las.'!iachu.wtls 02JOH 1(17) 7.U.2540 

ClF-12 
As di scussed in Section 5 . 2 . 3 . 4  of the DEIS and in Response ClF-ll, evaluation 
of the groundwater and di sposal s ite characteri stics and the uti l ities ' updated 
conversion and disposal pl ans (see Sec. 2) i ndicated that the di sposal of 
combustion wastes i n  the Northeast Region would not 1 i kely have cumulative or 
interact ive impacts on groundwater. Therefore , any impacts resul t i ng from 
noncompliance with selected envi ronmental regulations would be site-spec i f i c  
rather than cumulative. 
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e E N V I R O N M E N T " 

Ms . Marsha s .  Goldberg 
Office of Fuels Conversion 
Economic Regulatory Administration 
2000 M street N . W. 
Washington , D.  C .  20461 

Dear Ms . Goldberg : 

D E F E N S E  F U N D  
January 2 9 ,  1 9 8 2  

This letter constitutes the comments of the Environmental 

Defense Fund on the Draft Northeast Regional Environmental Impact 

Statement on coal conversion . We shall comment on two sections 

of the DEIS , that dealing with alternative technologies and con

servation , and that dealing with air quality impacts and acid 

rain . 

In section 3 . 3 ,  alternative technologies and conservation 

are considered as alternatives to coal conversion . The DEIS notes 

in section 3 . 3 . 1  that "significant contributions from ' conserva

tion above those indicated by the powerpoo1s would be unlikely . "  

The EDF has performed two comprehensive studies o f  conservation 

and other alternatives ,  one in the New York power Pool service 

area (A New Alternative To Com 1etin Nine Mi le point unit 2 

Nuclear Stat�on : Tee n1ca Ana 5 1 5 ,  Novem er 1981 ) . 

In at case s ,  EDF emonstrate t at t e Ut1 1t1es had seriously 

underestimated t,e potential for conservation penetration , as 

well as for tha �enetration of alternative technologies . In light 

of these studies , it appears that the DEIS has presented an un

justifiably pessimistic picture of alternatives to coal con-

version . 

. In Chapter 5, air quality impacts of alternatives to the 

proposed action are discussed . The chapter is seriously deficient 

in its failure to consider any al ternative which involves no 502 

emissions increases . The Mitigative Analysis and Oil SIP alter

natives involve more than 2 0 0 , 00 0  ton 502 increases , annually . 

In light of the regional acid deposition problem , this increase 

is intolerable . Furthermore , since the relationship of the pro

posed conversions to Clean Air Act NSP5 requirements is  unclear 

at this point , some of these conversions could be forced to apply 

these emissions limitations , which are far stricter than the " 1 9 7 1  

NSPS" alternative . Therefore , an analysis of the impact of NSPS 

is appropriate , along with an analysis of a Rno emissions 

increase case . "  All of  these analyses should be accompanied 

by cost analyses which illustrate the relative advantages of 

FGD vs . burning low-sulfur coal . 

MO/m1r 

444 Park Avenue South 
OI'I'ICES IN: NEW YOIlK, NY (NATatA1 HUDQUAAt1U); wASHINGTON, DC; BEIlXELEY, CA.; DENVER. CO New York, New York 10016 11." 2 1 2 ·686.4191 

EDF-1 

EOF-2 

The commentor assumes overly rapi d penetration of res i dent i a 1 and commerci a 1 

conservat i on improvements. Some improvements suggest major changes in res i 

dential purchasi ng phi losophy (e. g. , i ncandescent lamp v s .  3-4 year payback 

fl ourescent). Obstacles to resi dent ia 1 payback benefi ts such as occur for 

occupants of master-metered apartment dwel l ers are ignored. The refri gerator 

examp 1 e was not representative of weighted average characteri st i cs of stock 

purchased by the pub l ic .  Further evi dence presented in Appendix 0 . 5 suggests 

that the refrigerator effici ency argument may be overstated. Consumers have 

shown a tendency to purchase newer units that have more vol ume or extra gadgets. 

Whi le  energy effici ency has i mproved, the actual electri city usage remains the 

same or i n  some cases actual ly i ncreases. The uti l i  ty and consumer acceptabi l  i ty 

of vol tage reduction is overstated and is at best a temporary and controversial 

lIeasure. Voltage reduction control s  (e .g . , l i ght dimmers) are currently l imited 

i n  end use potential and in terms of economic acceptabi l i ty of a major portion 

of market. 

The O i l  SIP Scenario involves no i ncrease in SO. emi ssion rate, with al l  annual 

i ncreases due solely to changes in unit capac ity factors. For most of these 

fac i l i ti es the Oi l SIP emi ssion l imitation represents a real i stic l ower l imit 

of SO. emi
'
ssions fol lowing conversi ons , given the present state-of-the-art in 

SO. emi ssion abatement equipment. 

"'" I 
N ...... 
CD 



� 
_ilnAgrlp® 

A SiGNOOE COMPAHY 

MINIGRIP INCORPORATED/ROUTE 303 ORANGEBURG. NEW YORK 10962/PHONE 914.359·3100/NYC 212.365.6' , 

MI -l 

Hs. Harsha S. Goldberg 

Office of Fuels Conversion 

Economic Regulatory Administration 

2000 M street NW 
Washi ngton DC 20461 

Dear Ms Goldberg : 

November 20, 1981 

I received the copy of your Draft Northeast Regional Envi 

onmental Impact Statement on the conversion of 42 power 

plants from oil to coal . It would appear that this impact 

sta tement mIst have cost a lot of lOOney and I know it has 

taken a lot of time and it only confirms what was apparent 

before it was made. 

It is surprising though , that the statement in its summary, 

does not mention the very substantial advantages derived 

from the conversion in question , which are as follows: 

1 .  Increase in employment in the coal fields . 

2. The double effect of many hundreds of millions of dol

lars per year rema ining in the US economy, along with the 

corresjXJnding substantial improvement in the US balance of 

trade. 

3. The lowering of the energy costs for the entire areas 

invol ved , which in itself has the dual effect of providing 

relief to the consumer and allowing for lower manufacturing 

costs . Natura l l y ,  this in turn will result in a down scaling 

of the inflationary pressures . 

LooII 'Of the COLOR LINE, • "'INIQAIP TRADEMARk, It ldentln •• the zlpp.r b-a ••• qu.Uty product of Mlnlvrlp, Inc. 

COVERED UNDER ONE OR MORE O� THE FOLLOWING U.S PATENTS. RE26991 RE271U. AE28�9. AE28969, AE29000. RE2920e RE29331. 3 0162 �2 3 746215. 3 760 76' 

3841 616 . 003 972 . •  '91 230 . '96030. 4 235M3 A"'O OTHER U S & CANAOIAN PATENTS <10 PATENT APPLICATIONS 

MI-1 All of these favorable  economic  effects are certai n  to occur to some extent. 
They would occur gradual ly and, on a regional bas i s ,  would be quite smal l ,  
particularly i n  the regions affected di rectly by electri city generation faci l i 
ties. The effect would be greater i n  the fuel supply regions. The effect of 
the conversion on electricity prices also would be smal l ,  s i nce if a l l  42 plants 
converted, less than 15% of total generati ng capacity woul d  be i nvolved i n  
conversi on. Actually,  i t  appears from recent i nfomati on that less than 10% 
of the Northeast capaci ty wi 11 actual ly convert. 
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A SIGIoIOOE COMPANY 
MINIGRIP INCORPORATED/ROUTE 303 ORANGEBURG. NEW YORK 10962/PHONE 914·359·3100/NYC 212·365·6! ' 0 

November 20, 1981 

Ms. Marsha S. Goldberg 

Considering that there are no detrimental effects to speak 

of by the conversion and in view of the enormous advantages 

to be gained by i t ,  it would seem to me that we should now 

proceed at once, as fast as possible with this conversion 

and for once I would hope to see the Governmental bureau

cracy show that it can operate efficiently ,  and effectivel y .  

I am afraid, however, that progress to a resolution o f  the 

si'tuation will proceed at a snail like pace, (if we ever do 

carry out the conversion) ,  during which time the Arabs will 
be getting rich a't our expense. I hope I can be proved 
wrong. 

sa:fp 

Sincerel y yours 

IIINIGRIP, INC. 

Steven Ausni't 

President 
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December 2 9 ,  1 9 8 1  

Ms . Marsha S .  Goldberg 
Office of Fuels Conversion 
Economic Regulatory Administration 
2 0 0 0  M Street , N . W. 
Washington , D. C. 2 0 4 6 1  

Dear Ms . Goldberg : 

Enclosed are comments submitted with 
regard to the draft Environmental Impact Statement on 
the Conversion from oil to coal of 42 power plants 
in the Northeastern United States. 

I would greatly appreciate your courtesy 
in making this part of the record for the preparation 
of the f inal EIS . 

GVM: law 
Enc. 

Thank you for your cooperation. 

Very truly yours , _  

Guy V .  Molinari 
Member of Congress 
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GYII-l 

GVM-2 

GVM-3 

GYII-4 

The draft Environmental Impact Statement addressing 

the potential conversion of up to 42 Northeastern power plants 

f rom oil to coal i s  cause for serious alarm. As the united 

States Congressman representing the 1 7th District in New York 

State comprising Staten Island and lower Manhattan , my Dis

trict i s  affected by the proposed conversion of 2 Con Edison 

plants from oil to coal , as well as the construction of a new 

coal power plant by the Power Authority of the State of New 

York in the same area . While I understand that the purpose 

of this EIS is to address cumulative and interactive impacts 

of the coal conversion s ,  I cannot help but feel that the needs 

of my area have been dispassionately evaluated with little 

or no regard to the health implications of the proposals being 

considered. 

I make specific reference to statements made throughout 

the EIS that: 

• sulfur dioxide , particulate and ozone levels in 

the ambient air surrounding New York City will be at or above 

the air quality standards after the coal conversions will have 

taken place . 

• There is no way to project the health impacts of 

the following emissions : nitrogen oxides , trace elements 

and polycyclic organics , and that EPA has not establ ished 

standards for these substances . 

• The future economic growth of our region may be 

hindered because these coal conversions will consume most or 

a l l  of the increments permitted before viol ation of Clean Air 

standards . 

• Health impacts of particulate emissions are expected 

to be minimal because of dec lining ambient levels and the use 

o f  pollution control devices . 

I f ind it difficult to be comforted by DOE ' s  assurances 

that the conversions will have little or no health impacts when 

New Y0rk City ' s  ambient air quality is , by DOE ' s  own admission , 

GVM-l 

GVM-2 

GVM-3 

G�4 

The predicted pol l utant concentrations , i ncorporati ng additional ambient a ir  

qua l i ty and source i nput data, are presented i n  Topical Response 3 . 1. These 

l atest estimates i ndicated 502 concentrations at or bel ow standards. Total 

particul ate matter concentrations should not change after the conversi ons have 

taken place. It i s  impossible  at this time to accurately predict changes i n  

ozone concent rat ions. 

Refer to Topical Response 3 . 7 . 5 , 3. 7 . 7 ,  and 3 . 7. 8. 

The effects of these conversions on ava i l able PSD I ncrements would depend upon 
s i te-specific  determinations, and cannot be estilllated at thi s  time. 

See Response MDAQC-9 and Topical Response 3 . 7 . 3 .  

� , 
N N N 



GVM-5 

GVM-6 

[ on the verge of serious contraventions of health standards .  

I t  i s  important t o  add that the EPA i s  now a l so grappling 

with the i s sue o f  carbon monoxide level s  in New York City , 

another pollutant which contributes to our horrendous air 

qua l i t y .  I a m  a l so distressed a t  t h e  statement that i t  i s  

d i f ficult to make health as sessments f o r  spec i f ic types of 

pollutants because this i s  an i s sue on which the EPA has [ not responded . Because of thi s ,  pol lu t ion within my D i s t

ri ct has already exacted a serious t o l l  on the health of my 

constituen t s .  

GVM-5 

GVM-6 

Conversion to coal under the proposed action would not result i n  any s igni fi
cant i ncrease i n  CO concentrati ons. The majority of these emi ssions are from 
motor vehicles .  The i nteraction between the h igh l evel s  of CO that occur along 
transportation corridors i n  urban areas of the Northeast with other pol l utants 
released by coal-fired powerpl ants is discussed in Topical Response 3 . 7 . 11 and 
Appendix C. ll. See the revi sed health analysi s  in Topical Response 3 . 7  and 
Appendix C for a � .. p lete di scussion of the health effects of non-criteri a 
po 1 1  utants .  

Accordi ng to the New York City Department of Health, age-adjusted respiratory 
cancer death rates for Staten Is land , the Lower West Side of Manhattan,  and 
portions of Western Brooklyn have been consi stently higher than the rest of 
New York City and the State of New York. The rates i n  average annual age
adjusted respi ratory cancer death rates i n  Staten I sl and in 1974-76 are hi gher 
than nati onal averages during 1975. These areas have hi storical ly had high 
respi ratory cancer rates. 

Without demographic  and socioeconomic data, i nforlllation on smoking habits and 
type of employment , it i s  i mpossible to i denti fy the etiologic agent. 

Organic  compounds, sul fur oxides ,  and trace metal s  present in  a ir  pol l ution 
have all been suspected of causing cancer in humans. Particul ate matter 
emi tted by a coal fired power pl ant subjected to i n  vitro mutagenesi s  assays 
resul ted in the i denti fication of mutagens (Cri spetar:-1978) .  Commoner et 
a1 . (1978) i denti fied mutagens in air samples taken from Chicago. Particulate 
extracts have a l so produced carci nomas in mice upon skin painting (Kotin et a 1 .  
1954 ; Clemo et  a1 . 1955) .  Extracts of  particulates from gasol i ne engines , 
diesel engines and chimney soot have al l showed carcinogenic acti v ity in mammals 
(Brune 1977; Pott et a1 . 1977; Campbel l 1939) .  Studies by Laskin et a1 . (1970, 
1976) i ndicate a potential mutagenic effect in rodents upon exposure to test 
atmospheres conta ini ng 26. 2 mg/m3 SO. and 10 mg/m3 benzo(a)pyrene. However 
i nadequaci es i n  experimental design make these concl usions highly tentative. 

Beryl l ium, cadmi um , cobalt ,  chromium, i ron, nickel , l ead , z inc and ti tanium 
have a l l  been associated with carci nogenes i s  in anima l s  (Walsh  et a1 . 1981) .  
Molybdenum and manganese are possible mutagens (Wal sh  et  a1 . 1981) .  Several 
studies have found an association between B(a)P concentrations i n  the atmosphere 
and i ncreased cancer rates in human populations. Several others have not 
(Walsh et a1 . 1981). 

I n  summary, several consti tuents of air  pol l ution have been associ ated with 
cancer i nduction i n  a variety of test systems,  i n  human occupational settings 
and in cOllllllunity studies .  However, the evidence is only suggestive that an 
association exists between community air pol l ution and human cancer and i s  
often contradictory. A s  with occupational and cOlllluni ty stUdi es reported 
earl i er,  because of the l ong i nduction period of respi ratory cancer, i f  a i r  
pol l ution does cause cancer i t  i s  l i kely that hi storical exposures have l ed to 
the excess ive cancer rates presently occurring. Due to the smal l i ncrease i n  
502 and particulate Missi ons from the coal conversi on program resul ting i n  
atmospheri c concentrations much lower than hi  !i'torica 1 leve l s ,  n o  i ncreased r i  sk 
of cancer is expected to result from fuel conversi on. For addi tional informa
tion see the discussion of organic compounds in Topical Response 3 . 7 .  
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GVM-7 

Control techniques for particulate matte r ,  particularly 

electrostatic precipitators , simply do not do the job. As 

indicated in the appendix to the E I S , these precipitators 

are inactive in removing from stack emissions the small par

ticulates laden with toxic substances that are capable of 

penetrating the human respiratory tract. While control effici

ency as a whole i s  approximately 99% , the control of thi s  

cruc ial group o f  respirable particulates is approximately 5 0 % .  

GVM-7 

REFERENCES 

New York City Depart_nt of Heal th. 1979. Trends in Respi ratory Cancer Deaths , 
New York City - 1960-77. Office of Bi ostat i stics. 

Cri sp , C . E . , G. L. Fi sher, and J .  £0 LlIIIIIII!rt. 197B. Mutageni c i ty of f i l trates 
fro. respirable coal fly ash. Sci ence 199 : 73-75. 

COIIIIIone r ,  B. , P.  Madyasta, A. Bronsdon, and A. J .  Vi thayathi l .  197B. Envi ron
.ntal .utagens i n  urban air particulates. J. Toxico1 . Environ. Health 
4: 59-77. 

Kotin,  P. , H. L. Fal k ,  P. Nader, and M. ThOllas . 1954. ArOllatic hydrocarbons I :  
presence i n  the Los Angeles aaosphere and the carci nogenicity of ablospheri c  
extracts. AMA Arch. Ind. Hyg. Occup. Mad. 9: 153. 

Cl ...." G . R. , E . W. Mi l l er,  and F . C. Pybus.  1955. The carci nogenic action of 
city SllOke. Brit. J .  Cancer. 9:  137-141. 

Brune , H . F . K. 1977. Experhlental Results with Percutaneous Appl i cations of 
AutOllOb i l e  Exhaust Condensates in Mice. Ai r Pol lution and Cancer in Man. 
IARC Scienti fic Pub l i cations No. 16, 1977, pp. 41-48. 

Catnpbel l ,  J . A .  1939. Carci nogeni c  agents present in the ablosphere and i nci dence 
of pri Mry l ung tu.ours in .ice. Brit. J. Exp. Patho1 . 20:122. 

Pott, F. , R. TOIIi ngas , and J .  Misfeld. 1977. Tu.ours in Mice After Subcutaneous 
Injection of Automobi le Exhaust Condensates. Air Pol l ution and Cancer i n  
Man. IARC Scienti fic Pub l i cations No. 16, pp. 79-88. 

� 
Lesk i n ,  S. , M. Kuschner, and R. T. Dr.... 1970. Studies in pulllOnary carci nogenesi s ,  r!, 

pp. 321-351. In: M.G.  Hanna, Jr. , P. Nettesheilll and J . R. G i l bert (eds . ) ,  � 
Inhalation CarC1nogenes i s .  AES Sympos ium Series lB. U. S.  AtOllli c  Energy 
COIIIIIi ssion ,  Oak Ridge, Tennessee. 

Las k i n ,  S. , M. Kuschner, A. Sel lak�ar, and G . V. Katz. 1976. Combi ned 
carci nogen - i rritant an i 11181 i nhalation studi es, pp. 190-213. In: 
£ O F .  Aharonson, A. Ben David and M.A. Kl i ngberg (eds. ) ,  Air Pol l utfci'n and 
the Lung. John Wi l ey and Sons , New York. 

See di scussion on respirable particle i ncre .... ntal i ncreases frOll fuel conversion 
(Appendix C) and the associ ated health analysi s  in Topical Response 3 .7 .  



GYM-B 

GYM-9 

The results of modeling on S02 emissions indicate con

travention of federal ambient air qual ity standard s .  Yet , 

EPA has mandated in our region a test burn of high-sulfur 

oil to gauge the effects of future conversion to coal . Al

though EPA and Con Edison insist that the effects of this 

test burn are insignif icant , The New York Times reported on 

September 20th that it has effectively used the entire al

lowable PSD increment at various locations in New York . What 

is even more sign i ficant is that they have reached these high 

levels even though they have been operating at only 3 8 \  of their 

capacity . This , indeed, suggests that the test burn , as de

signed , is not an accurate barometer and that in order to achieve 

consistency with the computer models developed through the DOE 

EIS ,  more extensive air qual ity monitoring and uti l ization 

the plants in question should be required. 

of 

The community of Staten Island is directly adj acent r to an area of New Jersey which is heavily industrialized 

and which harbors approximately 20\ of the nation ' s  petro

chemical industry. The emission s  of the refineries and 

factories across the Arthur Kill persistently are carried l over the Island by prevai ling winds thus bringing problems 

! i 
I 

of odors and discomfort among many of my constituents. 

But the problems do not end there . The New York City Health 

Department has completed a study which strongly suggests that 

pollution levels on Staten Island are responsible for ex-

tremely high rates of respiratory di sease which exist on 

the Island -- the highest rate for thi s  type of disease in 

New York City , and much higher than the national average . 

To add an additional burden such as the coal conver

sion suggested would be devastating. The EIS addresses at 

great length the interactive effects of coal combustion within 

a region , but I can refer to a report which all too graphi

cally enunciates the problems we are going to be facing . This 

report was undertaken by EPA and analyzes the present and 

future impact of coal power plants on the citizens and environ

ment of the Ohio River Valley . The report is entitled "The 

Ohio River Basin Energy Study" ( u . S .  Environmental Protection 

Agency , Office of Environmental Engineering & Technology , Wash

ington , D. C . , EPA 6 0 0 /7-81-008 - January 1 9 81 ) . 

GYM-8 

GYM-9 

More extensive IIOni tori ng would be reui recl to unllllbiguously define the effects 
of the test burn. 

See Response GYM-4. 

See Response NIl-S. The quantitative health analysi s  in the ORBES report was 
probably based upon regression IIOdels  developed by Morris et a1 . at Brookhaven 
National Laboratory. Such an analysi s  is based upon the asslalption that � 
i ncr_ntal i ncreases of TSP, SO. , sul fate , or sOlIe other i ndices of air  pol l ution I 
induce chronic respi ratory and/or cardiovascular di sease in exposed populations. � 
The epidelliological studies upon which these conclusions are based have been U'I 
di scredited by the USEPA Science Advi sory Board in preparation of the new 
Criteria Doc ... nt for Particulate Matter and Sulfur Oxides and others as not 
providing rel i able quantitative results ei ther because of ... thodological , 
i nstr ... ntation or interpretive errors . 

In additi on,  see Topical Response 3 . 7 .  



GVM-IO 

The evidence conta ined within this document i s  compre

hensive and the conclusion shocking . This independent study , 

mandated by the U. S .  Senate Appropriations Commit tee and con

ducted by over 1 0 0  unive r s i ty faculty members from Mideast col

leges who consulted with labo r , business and environmental groups , 

conc luded that, if coa l con t inued to dominate the area and 

pollution control requirements remained unchanged , 1 6 3 , 0 0 0  

people i n  the a f f ected area could die before the year 2 0 0 0  from 

sulfate-associated respiratory di sease a However ,  even i f  

s t r i c t  po l l u t ion control laws were i n  e ffect in the region , 

the mortality e s t imates only dec l ined to 1 0 9 , 0 0 0  according to 

the s tudy . 

Th i s  i s  the po l icy that we are pursuing , and it i s  

entirely unacceptable . To knowingly add the proven factors 

o f  sulfates and toxic- l aden particulates to the a l ready 

into lerable l ev e l s  of po l lution in our ai r ,  w i l l  have lethal 

consequences . 

The use of coal in urban areas which are a l ready heavi ly 

burdened is c l ea r ly inappropriate , but the conversion of up 

to 4 2  plants can create the same type of conditions that have 

caused untold mor t a l i ty in the region of the Ohio River Ba sin . 

The reduction of dependence on foreign o i l  i s ,  indeed , 

a maj o r  conce rn . The scope of this EIS , however ,  demands that 

dec i s ions be made as to the d e s i rab i l ity of accelera ting usage 

of coa l .  

r DOE ' s  obligations , under section 1 0 2  ( C )  of the Na tional 

Envi ronmental Pol icy Ac t ,  are to ensure tha t :  

a )  The environmental impa c t s  o f  the proposed action 

are evaluated. 
I 

b )  Al ternatives t o  the proposed ac tion are enumerated . 

c )  A statement i s  made a s  to any irrever s i b l e  and 

irretrievable c ommitments of resources which would 

be required by the proposed action . 

d )  Study and development o f  a l ternatives are per

formed when unresolved con f licts arise concerning 

a l ternative uses of avai lable resource s .  

GVM-IO The underlying purpose of an environmental impact statement is to provide 
deci sion-makers with i nformation on the environmental effects of a range of 
potential actions so that trade-offs can be made. The Fuel Use Act was 
des i gned to promote a reducti on i n  the use of oi 1 by powerp lants and i ndustri es , 
by prohibiting i ts use and by encouraging the use of coal and other al ternate 
fuels .  The Northeast Regional Envi ronmental Impact Statement (NEREIS) provides 
USDOE wi th i nformat i on on the envi ronmenta 1 impacts associ ated wi th the burni ng 
of coal and other al ternate fuels  as wel l  as i nformation on approaches to 
reducing oi l use. 

The regional environmental analysi s  was desi gned to provide a broad envi ronmental 
framework withi n which i ndividual s ite-specific dec i sions can be made. The 
document focuses on i dent ifyi n9 problem areas associ ated wi th mul tip Ie convers ions 
and suggests techni ques for mitigating the potential impacts. These techniques 
would be appl ied at the s ite-specific  level . 

The regional EIS al so assesses the potenti al contributions that coal and al ternate 
technol ogies can make to the overa l l  reduction in o i l  demand. The analys i s  
(pages 3-30 to 3-36) i n  the DEIS i ndicates that the contribution o f  conservation 
and alternative technologies to o i l  reduction is smal l ,  and that coal conversion 
results i n  the l argest o i l  savings. The heavy o i l  dependence of New England 
and New York i ndicate that there is enough oil in those systems to accomodate 
economical ly coal conversion, conservation, and alternative technologies.  
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40 CFR 1 5 0 0 . 2  ( e )  demands that NEPA is used to identify 

and assess the reasonable alternatives to proposed actions 

that will avoid or minimize adverse e f fects on the human environ

ment , and to all practicable means to restore and/or enhance 

the human environment consistent with national policy . 

40 CFR 1 502 . 1 6  requires that DOE consider the energy 

requirements and conservation potential of various alternatives 

and mitigation measures ,  and the natural or depletable resources 

I requirements and conservation potential of various a l ternative s .  

The regulations and National Environmental Policy Act 

clearly indicate that it is DOE ' s  responsibility to determine 

whether the proposed action is the best means available , 

in environmental terms , to meet the purpose and need of 

i the proposed action -- that i s , in reducing our dependence 

I on foreign oil . I to whether coal combustion is the best technology for the 

I displacement of oil usage , whether any al ternatives might 

There must , therefore , be an evaluation as l achieve this end in a more environmental l y  acceptable manner , 

and whether any al ternative might have more value in terms 

o f resources depletion , conservation potential and energy re

quirements .  

These comments shal l ,  there fore , focus on the suit a-

bil ity for the combu stion of coal in meeting the al leged 

needs of the proposed action and possible al ternatives that 

may have been overlooked in addressing this need . 

Integral to the discussion of o i l  savings is an evalu

ation of the relative e f f iciency by which power i s  generated 

for the use of utilities in our nation . Steam generation is 

a process which cannot , according to the tenets of the Second 

Law o f Thermodynamics , provide for e f f i c ient recovery of 

the l imited energy content of the coal resources . According 

to this law , one cannot obtain 1 0 0 %  efficiency when energy 

i s  changed in form. El ectric-stearn generation , however , is 

particularly inefficient because it requires a transfer of 

energy from chemical form to that of heat , to mechanical energy , 

and f inal l y  to electrical capac ity. In essence , coal is burned 

and the heat is transferred to circulat ing water , which is trans

formed to stearn. This stearn i s  then used to turn turbine s ,  and 

the turbines are then able to induce electric fields in a genera

tor . 

The conversion of energy in the boiler exists at 8 8 %  

eff iciency ; at the turbines , 4 7 % ;  a t  the generator , 9 9 % .  The 

maximum recoverable e f f ic ie ncy of power plants which generate 

steam i s  thus , with current engineering techniques ,  only about 

4 1% . Plants currently in use operate at an average of only 

33% e f f iciency . Such a s i tuation foredooms us to a 60-67% waste 

of energy. 

This type of waste i s  even more compel l ing when one 

considers the amount of  energy that is used to mine and 

transport the coal , however. It has been estimated that 

the net energy yield becomes incredibly l ow ,  and that almost 

3 0 %  of the energy value of coal i s  wasted in f i nding , min

ing and transporting it . 

At the point of de l ivery of the electric ity , more 

waste can certainly occu r .  Losses occur i n  transmission 

and in the wiring in homes and businesse s .  The very appl i 

ances or insta l l ations that are suppl ied with energy are 

a l so ine f f icient to some extent . For electric incandescent 

light bulbs , for example ,  9 5 %  of  the i ncoming energy is con

verted to useless heat and electromagnetic radiatio n .  Fluor

escent bulb s ,  however , provide a much improved 2 0 %  rate of 

recovery _ 

These figures , of course , are val i d for oi l  plants 

as wel l  as coal fac i l ities . 

According to the dictates of NEPA , we mu st treat coal 

as a finite resource in the same manner which oil has been 

classified. Electric generating power plants , however , are 

grossly ineff icient and cannot be projected as the best means 

by which we can make greatest use of l imited resources . As 

shall be seen in the subsequent section , resource uti l i zation 

rates , and growth rates in use of energy , can make our reserves 

of coal shrink to insignificant amounts i n  the foreseeable 

future. 

In order to compensate for lack of  rapidly depleting 

oil resource s ,  DOE is proposing to use coal i n  the same 

manner which led us into our present energy fix . Inefficient 

use of energy , however , will foredoom us to an energy-poor 

future . 
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DOE and the utilities of this nation , however , do not 

have as their primary interests the reduction in dependence 

on oil . Their interests , rathe r ,  are to grow and continue to 

provide a generous rate of return to investors . This objective , 

however , is inconsistent with the energy needs and conservation 

priorities that this nation must accept if we are able 

to leave posterity a brighter energy outlook. 

In comparison with the combustion of fossil fuels 

in homes , the power plant generation of power uses nearly 

twice as much energy in order to obtain a measured amount 

of heating value . If the utilities had the consumers 

as primary interests , there would be encouragement for all 

consumers to convert to private oil or gas heat. In this 

manner , efficiency levels of 50- 55 %  were obtained in the 

early seventies , and these figures are rapidly improving . 

It would not be in the f inancial interests of the util ities 

to encourage such moves,  however , and the present structure 

of rates would enable the utility to charge its remaining 

customers higher rates to maintain its rate of return and 

continue generating profits . 

The Environmental Impact Statement prepared by DOE 

is based upon the illusion that , as a nation , we can continue 

to use energy in the inefficient manner which has contributed 

toward the present cris i s . Recent growth in our use of oil 

during the last several decades was based on the assumption 

that reserves were limitless and that our nation would con

tinue in obtaining an inexpensive source of power . The 

realities of the global impacts of increased consumption have 

only recently come to the awareness of the public , and 

prospects for coal can easily face the same problems if we fail 

to recogni ze the dangers inherent in increased rates of energy 

consumption . 

The l ife expectancy of world coal reserves is pro

j ected as approximately 2 8 0 0  years at present rates of con

sumption . In order to illustrate what happens when rates 

increase , however , it must be understood that annual 5% in

creases in coal consumption will shrink our reserves to only 

99 years in supply; 1 0 %  increases in consumption will reduce 

our supply to only 57 years .  This is an optimistic appraisal 

because many claim that our reserves only comprise several 

hundred year s .  

I t  is important t o  note that our nation , despite 

recent conservation effort s ,  is  still increasing consump

tion rates in alarming proportion s .  These increased con

sumption rates are inevitable when one considers population 

growth and economic expansion . 

With nationwide shifts to coal , increased con

sumption rates will surely leave our descendants an energy 

crisis the likes of which we have never seen . The only 

answer is to make changes in the ways in which power i s  

generated and used i n  the United States , and these changes 

do not require any reductions in our standard of living . 

Switching to home or business generated heat , as illustrated 

in the previous section , provides enormous increases in 

efficiency over that which prevails in coal or oil plants . 

Efficient appliances and lighting sources can surely make 

an important contribution in this regard. 

Solar energy , however , along with energy supplied 

by natural gas , wind and hydroelectric sources , must ulti

mately provide the final answer to our energy problems in 

that each relies on renewable sources which are n ot depleted 

by increased consumption rates .  

Although natural gas i s  specifically targeted 

by the Power Plant and Industrial Fuel Use Act , this statement 

should evaluate the possibilitie s  for increasing natural gas 

usage particularly in environmental ly-burdened area s .  

Regional planning i n  the State o f  New York h a s  closely fol

lowed national policy in that potential imports of natural 

gas and hydroelectric power tend to be downgraded , as in the 

DOE EIS , while coal combustion is emphasized to an unusual 

degree. In fact , coal usage will account for almost two 

thirds of the oil use reductions planned by the State of New 

York , and most of these reductions will be made by the utilitie s .  

The State of New York traditionally denies the down

state area of the hydroelectric power made available to upstate 

utilitie s ;  and in planning , has neglected the 1 2 , 0 0 0  megawatts 

of power that will be available from the James Bay hydro project . 
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The potential for hydro imports is enormous and must be 

fully tapped as thi s  is a much cleaner source of energy . 

As stated earlier , there is a need to pursue energy al

ternatives that do not involve a waste of finite resources ,  

but which rather are renewable in nature. The EIS downplays 

the role that sola r ,  wind , hydro , conservation and other 

renewable sources will play in the future . Ambitious measures 

of these types , supported by all levels of government ,  

wouid partially obviate the need for these conversions , 

preserve the environment , and c ircumvent the national deplet

ion of natural resources . The abil ity of these levels of 

government to implement these changes is l imited largely by 

force of will and lack of courage .to overhaul our present 

system of energy delivery. 

There is enough material in the l iterature on 

solar and wind energy as util i zed today which demonstrates 

the potential for these sources . 

The following excerpt from Energy : The Case For 

Conservation , by Denis Hayes , comments on the potential for 

conservation : 

"Transportation presently accounts for about 
24 percent of our direct fuel consumption . 
Another 18 percent of our energy budget is 
used indirectly - to build and maintain vehicles , 
construct roads , e t c. Sixteen percent of our 
direct fuel consumption and an additional 
six percent of our indirect consumption could 
be saved by gradually tripling the mileage per
formance of individual vehic l es , substantially 
reducing average vehicle size,  transferring 
hal f of commuter traffic to multiple passenger 
modes while reducing the number of automobiles 
accordingly , and systematically shifting freight 
to more efficient modes . These savings could 
be phased in over the next 25 years • • •  

Space heating currently comprises 1 8  percent of 
our energy use , water heating 4 % ,  and air condition
ing three percent. The combination thus totals 
25% of the nation ' s  direct fuel consumption. 
Strict insulation standards on new buildings , a 
vigorous program to increase insulation in existing 
residential and commercial buildings , the use of 
solar heating and cooling technologies (cross-
bred where appropriate with compatible technologies 
l ike heat pumps) ,  the adoption of solar water 

heaters for virtually all residential 
and commercial hot water needs , and the 
widespread use of total energy systems in 
large complexes could reduce our energy bud
get by at least 1 6 %  over the next quarter 
century. 

The US food system uses more than 12 percent of the 
nation ' s  fuel budget ; farming uses 2 . 5 % ;  and 
food processing , packaging and retail ing and 
preparation account for the remainder . Improve
ments can be made at every stage of the food 
system-- especially at food processing and prepara
tion. Technical improvements could save three 
percent of the national energy budget; home gar
den s ,  improved die t s ,  and a switch away from 
fast foods could save an additional two percent . 

About 25 percent of the U . S .  fuel budget goes 
into electricity generation , of which approxi
mately one-third actually emerges as usable 
power.  Two-thirds of the potential energy fed 
to power plants is cast off as waste hea t .  Al
ternative generating technologies currently 
being developed will be able to operate at much 
higher efficiencie s .  For example , laboratory-size 
fuel cells have operated at 75 percent effic iency , 
and combined cycle power plants can obtain a 55 
percent efficiency . By increasing electrical 
conversion eff iciency to 45 percen t ,  we can save 
3 percent of our fuel budget . 

Sweden manages to harness apprOXimately one-third 
of the waste heat from its power plants for com
mercial purposes ; the United States recaptures 
essentially none . Uti lizing just 12 percent of 
this waste hea t ,  we could reduce our fuel demand by 
2 percent . Total Energy Systems are being designed 
toward this end for use in U . S .  hospital s ,  shop
ping centers , and other large complexes . Similarly , 
the high-quality energy now used to produce in
dustrial (low-grade ) steam could be used to generate 
electricity during the conversion proces s .  Generat
ing 50 , 0 0 0  megawatts of electricity in this manner 
is economically attractive right now . As industrial 
electric rates increase rapidly in the years ahead , 
the economic attraction of this power source wi ll 
grow commensurately . 

Other possibilities for industrial conservation abound . 
Many countries use more energy-efficient processes 
than the U . S .  doe s , for industries ranging from the 
refining of ores to the manufacturing of f inal prod
ucts.  Important savings have been made in the last 
few years in the U . S .  chemical industry (which uses 
one- fi fth of all industrial energy and the primary 
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metal s  industries (which use another fifth ) . 

Much usable energy is currently thrown away . If  
we were to extract the optimum level of potential 
energy from urban refuse , human excreta , 
agricultural residue , feed-lot wastes , and forest
product wastes ; if  we were to recycle 13 mi llion 
tons of ferrous metals and 500 , 000 tons of aluminum , 
substitute standardized returnable bottles for 
most can s ,  and el iminate all the unnecessary pac
kaging that so clutters up our l ives , we could 
obtain more than 4 percent of our current energy 
needs . 

One-half of the 4 percent of our direct energy 
now spent on l ighting is superfluous , and most "neces
sary" lights operate inefficiently . Currently , in
candescent bulbs convert only one-twentieth of the 
energy in electricity into light ; fluorescent bulbs 
convert over one-fifth . As a NATO-sponsored 
scientific committee on energy conservation reported , 
however , there is "no fundamental theoretical 
reason why a 1 0 0  percent conversion efficiency" 
of electricity into light should not be attained . "  

The comments that I have submitted , I believe , 

demonstrate the ill wisdom of proceeding with the policies 

that have been established. It is time to seriously reconsider 

the coal conversion program in l ight of the environmental and 

health impacts which are going to contribute toward increased 

morbidity and mortality rates throughout the region . I do hope 

that a more responsible statement of environmental objectives 

will be forthcoming . 
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women's city club 
----

of new york, inc . • ...,. • •  T�. _ ...... .. y . .... 

110.4110 0' OfllECTOIIS 
......." ..... 1ilJIMf ..... a....t lllarlln .,.",. 

February 2 3 ,  1982 

*";'.:��-::;,� Marcia S. Goldberg 
.... _, Of fice of Fuel. Conver.ion 

M� .�'N '� Economic Regulatory Admini.tration 
.... --� 2000 M Street NW "':i�.::!c.� Wa.hington , D . C .  

Ff.ftCft � 
r .... _ Dear Ms . Goldberg : 

..... Julill& Uwr 
s.c,.,.,.. 

... risa ... H_\)en 
Hili" U"*",,.., 

Cou".., 
... , •. If: ... ncw J.c .... on P,.' 

H_rary D,tKfOIS 
Mr •. A'o-'non D. Btact 

The Women ' s  City Club of New York i. a non
partisan civic and educational organization founded 
in 19 1 5 .  Our purpose is t o  promote the welfare o f  
the people o f  the City of New York. 

.. ,-

Ur •. Allrtd W,"IICM JOMS We appreciate the opportunity to comment on the Hon'�:':i'':'::;;; Draft North East Reg ional Environmental Impact State-. 
�_,� ment which was sent us for review. 

M" i.", R AdeIIN.., 
k.lt!;�,:i.��:;!:r 1 .  We note that the Statement does not take into 
Dorothy F. aeIWzin, �D.o. account the existence of plentiful suppl ies of natural a:::.::. :::-� gas in this country . As gas has so many fewer envir

J.anette Brag'" onmental problems and is so much less pollut ing than !����c�� coa l ,  it would be preferable for utilities and other 
Mrl. WW,am B. Cooper users to convert from oil to gas rather than from oil Mra.���a�:I�h

�o�:� to coa l .  We recorrunend that exist ing legislation man

Mr. :::I
I
�Bw���;:' dating conversion from oil to coal be amended to this 

EI.an� Cia" French end . 
Beatnce S Fnedman 

.. ra. l"�:I��I�::t;:�� 2 .  It is our position that in the event that coal is 
Mrs Ella 'Mak used in this densely populated and highly polluted reg

M'la�:::�": :.��:'::� ion , the requirement of best available control technol
Dee" Free(t lfberman ogy be strictly enforced . Such technology should be re

lou,:em;'
y�,�:!:� quired prior to the issuance of ope+ating permits . 

M.ry C O'Connor 
M'fla �t��r:z.:�t

l:� 3 .  We approve the development of regional resource man

Rut�'��:,�::�� agement . The New York , New Jersey an� Connecticut region 
lucllle M ROlenbluth does not presently meet pro�r compl�ance standards of 

Mra .... ry Elle" Rudolph a ir quality. It  should be noted that' further serious 
A::'�':���� degradation of air quality will arise should motor veh-

Mr. Helen S Slone icle emission standards be relaxed as proposed . The com
F�:.�:::a;. ��:I: bination of such emissions together with increased sul

Mra leon�:Bv:.zb·a��: phur dioxide emis�ions wi ll  lead to augmente� health haz
Judilh F Wemlraub ards for the reg�on t s population and a cons�derable 

"fl .. �:a�:;"�il�ao
�: increase in acid rain . 

E"" or, Apen", 
Mra Aillaon M. Coudert 

EZ«UtiN Sacrel.'Y 
l�r.,ne Bur"a 
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WCCNY-Z 
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The Powerplant and Industrial Fuel Use Act of 1978 speci fies the cessation of 
the use of o i l  and natural gas as prillary energy sources i n  powerplants and 
INjor fuel-burning i nsta l l ations. See a l so Response PSEG-6. 

For new or IIOdified sources i n  areas where ambient air  qual ity standards are 
being achieved, it  is USEPA pol icy to require 8est Avai l able  Control Technology. 
In areas where the ambient a ir  qua l i ty standards are being violated, a new or 
Modi fied source must meet the requi rements of Lowest Achievable Emi ss ion Rate 
and show a net reduction in emi ss ions , which My be accollpl i shed with emiss ion 
offsets. 

The revised health effects analysi s  i ncludes data on the present air  qual i ty of 
the Northeast Region (see Topical Response 3 . 7 ,  Sec. 4. 1 of the DEIS, and 
Appendix B. The known effects of s imultaneous exposure to several a ir  pol l utants 
are discussed in Appendix C . 11 and Topical · Response 3. 7. 11. 

USDOE is not aware of any relaxation of automobi l e  emi ss ion requi rements to 
l imitations hi gher than al reaay exi st. If  such relaxations were to occur, 
emiss ions of carbon 1I0noxide, ni trogen oxides , and hydrocarbons would i ncrease. 
The i ncrease woul d  be gradual ,  as new cars s lowly enter the vehicle fleet. 
This could result in i ncreased CO leve l s  along heavi ly travel led roadways, 
i ncreased ni trogen dioxide concentrations i n  areas with dense 1I0tor vehicle 
traffi c ,  and i ncreased concentrations of ozone and other photochemical oxidants 
( from reactions between hydrocarbons and nitrogen dioxide ) .  However, i ncreased 
leve l s  of these pol lutants may be offset by concurrent reducti ons .i n hydrocarbon 
emi ss ions from stationary sources ,  i.,p ll!llentat ion of transportati on control 
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WOMEN ' S  CITY CLUB letter to 
Marcia S .  Goldberg 
Office of Fuels Conversion 
February 2 3 , 1982 page two [ 4 . Further ,  it should be noted that the number of a ir
monitoring stations in th is area has been drastically 
reduced, despite promises to the contrary f rom duly constituted 
authorities . There is no way of accurately measuring the reg
ional impact of the proposed increases in air pollution with an in
adequate air monitoring system. ( 5 . A great increase in regional coal use will involve serious 
transportation problems , as wel l  as those of storage anc was�e 
disposa l ,  that should be solved before conversion is manda�ed . 

In summary , it is our conviction that conversion to coal by 
publ ic utilities and other large users in this region r�presents 
a dangerously retrog ressive public policy that should not be im
plemented until a l l  other alternatives have been more fully ex
plored than in this Impact Statewent . If a pol icy of regional 
coal convers ion is fina l ly implemented despite its many serious 
disadvantages , it should be per�itted only with the strictest 
controls and the most careful planni", and monitoring . 

RR/epk 
cc : Will iam Baker , USEPA 

Commissioner Flacke , NYSDEC 

Sincerely yours , 

,- h '  - . - / : :r ./  I ,  . � " . � t"-" � � .' .,""1' f'" 
Ruth Reichbart, Chairman 
�nvironment Committee 

WCCNY-4 

WCCNY-5 

measures , an i ncreasing percentage of diesel-powered autollObi l es (which ellit 
lower levels  of these pol l utants) in the vehicle f leet, and reduced rates of 
automobi l e  travel .  

The conversion o f  existing powerplants from oi l to coal wi l l  result i n  s ignifi
cant increases in  emi ssions of only nitrogen oxides (with respect to aut�bile  
emi ssions). Ni trogen oxides wi l l  oxidize to  increase NOz  concentrations , and 
wi l l  i nteract with hydrocarbons emi tted by other sources , i ncluding automobiles,  
to produce ozone and other photochemical oxidants, Due to insufficient informa
tion on the al leged relaxation of autOlllObi le  emissions , and the complexities of 
predicting l evels of Os from precursor concentrations , the ultillate increase in  
03 l evel s  frOll thi s  action cannot be quantified at this  time. 

When new or IIOdified sources apply for permits, the local air qual i ty IIUSt be 
detennined. This is done by estill4ting increases in air pol lution concentra
tion, which are independent of current aonbient conditions , and identifying 
areas of major concern. A very fine grid of IIOnitors is not necessary for this 
regional analysi s ;  however, IIOnitoring data wi l l  be requi red for the si te
specific conversions. 

These hsues are di scussed in  Topical Responses 3. 10 'and 3 . 5 ,  respectively. 
"'" I 
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Page Item 

v i i i  Acronyms and Abbre-
v i ations 

i x  Conversion  Factors 

1-3 F i  g. 1. 1 

1-7 Tab l e  1 . 2 

1-7 Tabl e  1 . 2  

2-4 Tab l e  2 . 1 

3-2 F i g .  3 . 1  

3-4 Tab l e  3 . 4  

3-9 F i g .  3 . 4  

3-13 Tab l e  3 . 5  

3-13 Tabl e 3 . 5 

3-18 Tab l e  3 . 9  

3-19 Tab l e  3 . 10 

3-23 Tab l e 3 . 12 

4-5 Sec . 4 . 1. 3 . 2  

4- 7 Tab l e  4 . 5  

4-9 Tabl e 4 . 7 

4-9 Tab l e  4 . 8  

5 .  ERRATA AND ADDENDA 

Correcti on or Addit ion  

The  acronym "S IP "  ( State Imp l ementati o n  P l a n )  shou l d  be  
i nc l  uded. 

The convers i on factor from Mgd to m3/s i s  0 . 043813. 

The Danskammer Station sho u l d  be l abel ed Danskammer Poi nt , 
and the Brandon Shores and H . A. Wagner stations  shouldlbe 
reversed. A corrected f i gure appears i n  Section  1 of th is  
FE IS .  

The  entry for B i ot ic  Resources , Depos it ion  Regi on , l i ne 2 ,  
should  read " . . .  o f  l ess than 0 . 03 associ ated with . . .  " 

The entry for Heal th Effects , Depos it ion Reg ion , l i nes 4-6 
shou l d  read " . . .  l eve l s  rather than the 6% i ncrease res u l t i ng 
from the conversions . ( Sec .  5 . 6 . �) . "  

-

The uti l i ty l i sted for the Deepwater Station  shou ld  be Atl antic 
C i ty E l ectric  Company. 

An updated vers ion of F i g .  3 . 1 i s  shown on p. 5-5 of th i s  
Errata and Addenda sect ion .  

The  l ast two col umns of the  tab l e  ( la ,  I b )  shou ld  be  l abel ed 
I I a  and I I b .  

A water route has been added (Chesapeake Bay) a s  shown on 
page 5-6 of th i s  Errata and Addenda sect ion .  

The  entry for B iotic Resources , Depos i ti on Regi on , l i ne 2 ,  
shou l  d read " .  . . of 1 ess  than 0 . 03 assoc i ated w i  th  . . . 

I I  

The entry for Heal th Effects , Depos i t i on Reg i o n ,  l i nes  4-6 
shou l d  read " . . .  l evel s  rather than the 6% i ncrease res u l ti ng 
from the convers ions .  ( Sec . 5. 6 . �) . "  

-

The annual average va l ue for the Modi f i ed Coal S I P  i n  the 
New York Subregion  shoul d be 14 �g/m3 . 

The annual average val ue for the Modi f i ed Coal S I P  i n  the 
New York Subregion  shou ld  be 89 �g/m3 . 

Th i s  correct vers i on of Tab l e  3 . 12 i s  shown on page 5-7 of thi s 
Errata and Addenda sect i o n .  

The fol l owing  sentence shou l d  be added t o  the fi rst l i ne o f  
text between the two exi sti ng sentences :  "There i s  a trend i n  
the ref i n i ng i ndustry toward desu l fu r i z i ng crude oi l i n  the 
i n i t i al step of the product refi n i ng process . "  

The Nonattai nment Area Jersey C i ty shoul d be i nd i cated as not 
meet i ng the secondary standard for TSP.  

---

The Nonattai nment Area AQCR 45 , Camden , shoul d be i ndicated 
as not meeti ng the secondary standard for TSP . 

The val ues l i sted for Maryl and should  not be i nc l uded . 
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4-10 Sec . 4 . 2 . 1  < 

4-19 Sec . 4 . 2 . 3 . 1 

4-32 Tab l e  4. 14 

4-54 Sec . 4 . 4 . 3 . 3 

4-55 Tab l e  4. 17 

4-60 Sec . 4 . 5 . 2 . 1 

4-62 F i g .  4 . 21 

4-64 F i g .  4 . 23 

4-65 Tab l e  4-19 

4-68 F i g .  4 . 24 

5-23 Sec .  5 . 2 . 1 

5-28 Sec . 5 . 2 . 3 . 2  

5-31 F i g .  5 . 7  

5-41 Sec. 5 . 2 . 4  

5-47 Sec.  5 . 4 . 1 . 1  

5-49 Sec . 5 . 4 . 2 . 1 

5-53 Sec. 5 . 4 . 3 . 3 

5-54 Sec.  5 . 4 . 3 . 4  

5-55 Sec . 5 . 4 . 3 . 4 ,  
Aquati c  B i ota 
Habi tats 

and 

5-2 

See Response NYDEC-51.  

See Responses NYDEC-54 and -55.  

Footnote d shou l d  read: " Pri mary for condenser cool i ng . " 

See Response NYDEC-29. 

L i ne 4: the number of powe rp l ants for the Hackensack R ive r  
s hou l d  b e  3 .  L i ne 7 ,  Overpeck  R ive r ,  shou l d  b e  de l eted.  

See Response PANYNJ-3 .  

The West Spri ngfi e l d  stati o n  has been added and the Somerset 
stati on de l eted , as shown on page 5-8 of th i s  Errata and Addenda 
sect i on .  

A water route has been added ( Chesapeake Bay) a s  shown on 
page 5-9 of th i s  Errata and Addenda sect ion .  

Ports/P i ers , Bal t imore shou l d  i nc l ude Conrai l P ier ,  wi th 
a 1980 actual capac i ty of 3 . 0  x 106 tpy and 1985 p l anned 
capac i ty of 3 . 0 x 106 tpy . 

See Response BGE-2. 

L i ne 22 : See Response USEPA-10. 

L i nes  10-14: See Response USEPA-11. 

The l ocation  of the Al l egheny R iver  has been amended as s hown 
on page 5-10 of th i s  Errata and Addenda secti on .  

L i ne 16 s hou l d  read : " . . .  et al . ( l977a) . 
Adi rondack Lake have ranged from 4 . 3 to 6 . 4 .  

Paragraph 4 ,  add the fol l owi ng: 

Typ i cal  l eve l s  of 
It has been .  . . "  

" The major terrestrial  i mpact of underground ml n l ng i s  subs i dence . 
Subs i dence i s  the settl i ng of the ground s urface due to down
ward movement of overburden i nto vo i d  space rema i n i ng after 
m i n i ng ( Dvorak et al . 1977a ) .  Large trees can be adversely 
affected . " 

The second paragraph , fi rst sentence shou l d  read:  

" Chemi cal s used on ri ghts-of-way to control the growth of 
vegetation  ( for safety and esthetic  reasons ) s hou l d  be se l ected 
on the bas i s  of l ow tox i c i ty to non-target spec ies  and 
l ow pers i stence in the envi ronment. " 

See Response NYDEC-48. 

See Responses MDAQC-14 and NYDEC-53. 

The fourth paragraph ,  second sentence shou l d  read : 

"Trace e l ements can have a vari ety of effects on aquatic  
p l ants , i nc l udi ng changes i n  phys io l ogy , producti v i ty ,  p l ant 
community compos i t i on , and spec ies  abundance ( Dvorak et al . 
1978) . "  

The fourth sentence shou l d read : 

" Thi s i nh i b i tory action  a l so i s  affected by pH , hum ic  ac i d  
content of the wate r ,  copper to l e rance o f  i nd i v i dual spec i es ,  
and popu lation  den s i ty . " 



5-56 

5-57 

5-59 

5-60 

5-61 

5-67 

C-8 

E-7 

E-16 

E-17 

E-20 

E-21 

F-5 

Sec . 5 . 4 . 4  

Sec . 5 . 4 . 4  

Sec. 5 . 5 . 2 . 1 

Sec . 5 . 5 . 2 . 2 

Sec . 5 . 5 . 2 . 3 

S�c .  5 . 5 . 3 . 2  

Tab l e  C . 5 

Tab l e  E . 3 

Appendix E 

Appendix  E 
References 

Appendix E 
References 

Appendix  E 
References 

Tab l e  F . 2 
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At the end of the fi rst paragraph in the Secti on Terrestr ia l  
B i ota and Habitats add the fol l owing :  

"Ac i d  depos it ion  i mpacts on wi l dl i fe wi l l  occur primar i l y  
a s  a resu l t  of changes i n  affected soi l s ,  p l ant commun it ies , 
and food i tems ( e . g . , reduced protei n  content , i nc reased 
metal content) . "  

I n  the second paragraph of the Section  Aquati c  B i ota and Habi tats , 
the fi rst sentence shou l d  read as fol l ows : 

"Because of the re l ati vely l ow bufferi ng capaci ty of some l a kes , 
eco l ogi cal i mpacts of ac i d  prec i p i tation are recogn i zed as a 
potenti al  prob l em i n  the study area . " 

See Responses NYDEC-28 and -34. 

Paragraph 6, L i ne 2 shou l d  read: . corridor may be 
i mpacted by as much as 22 m i l l i on tons of coal annua l ly i f  
Pennsyl vani a . . . "  

Paragraph 3 ,  L i nes 4-6 shou l d  read " . . .  $32 m i l l i on .  Even at 
th i s  l evel , the port cou l d  not serve al l of  the pl ants under 
study that are l ocated on the i ntracoastal waterway connected 
to New York Harbor .  These powerp l ants have a total demand for 
coal of 26 . 8  mi l l i on tons annual l y  . . . .  " 

L i ne 10 shou l d  read: " 
from the same county . . 

. .  to obta i n  l ime and l i mestone 
" 

See Response NYDEC-35 .  

L i ne 5 ,  New York ,  Bi rds : Common ly  As soc i ated P l ant 
Communit ies  for the Ameri can peregri ne fal con shou l d  read: 
" Coasts , mountai ns , woods , urban bui l di ngs ( e . g . , s kyscrapers 
i n  New York C i ty) . "  

The e� emental concentrations l i sted shou l d  be g i ven i n  u n its 
of IJg/g , not IJg .  

The second paragraph ,  second l i ne ,  shou ld  read: 
exi st for BaP. . . " 

" . .  data 

The fi fth paragraph , second 1 i ne , sh'oul  d read : " . . tempera
ture coal tar products ( Santodonato et al . 1979 ; Nati onal 
Academy of Sci  ences . . . "  

Amdur and Corn ( 1963) shou l d  read: "The i rr itant potency. 

Parker and Ray shou l d  be c i ted as " Ray ,  S . S . , and F . G .  Parker .  
throughout Appendix E .  

Santhanan et al . shou l d  be  "Santhanam et  al . "  throughout 
Appendix  E .  

The fol l owi ng reference shou l d  b e  i nc l uded: 

Santodonato , J . , et al . 1979 . Hea l th Asses sment Document 
for Po lycyc l ic Organ i c  Matter .  EPA-600/9-79-008. P repared 
by Syracuse Research Corporation  for the U . S .  Envi ronmental 
P rotection Agency , Research Triang l e  Park ,  N . C .  

Van Hook and Shul ts shou l d  b e  c i ted a s  1977 , not 1976 . The 
report n umber i s  ERDA 77-64. 

The report n umber for Wal sh et al . is ANL/ES-121. 
The capaci ty of Ravenswood Unit 3 shou l d  be 928 MW. 
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See Response MDNR-4. 

The reference to Federal Energy Regul atory Commission (1979) . 
l i ne 2 .  shoul d read " . . .  Data for the year ended December 31 . 
1978 . . .  ", 

See Response BGE-2. 
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COAL 

1 975 1980 1 981  1982 

(0) 

ill � £2!.!. illQ. 
2 3 1� 8  1 50 . 2  115 . 8  Jan 4 2 6 . 2  194 . 8  
245 . 6  159 . 1  114 . 6  Feb 4 3 2 . 5  203 . 7  
261 . 4  162 . 8  116 . 8  Mar 4 1 4  . 1  207 . 3  
2 6 8 . 0  164 . 4  120 . 1  Apr 406 . 3  20 3 . 3  
2 7 7 . 7  177 . 2  121 . 1  May 4 0 7 . 0  · 2 11 . 4  
300 . 0  179 . 3  121 . 9  June 396 . 4  208 . 8  
314 . 7  1 7 8 . 5  122 . 2  July 399 . 6  228 . 1  
3 2 8 . 0  1 8 0 . 3  122 . 5  Aug 409 . 6  2 36 . 7  
337 . 8  182 . 9  125 . 3  Sept 414 . 9  2 3 8 . 7  

351 . 4  188 . 6  127 . 4  Oc:t 4 55 . 4  2 4 5 . 7  

367 . 1  179 . 6  127 . 7  Nov 4 98 . 8  231 . 3  

399 . 2  183 . 3  129 . 2  Dec: 524 . 4  226 . 3  

1981 

Jan 5 42 . 4  2 54 . 1  142 . 3  
Feb 5 77 . 3  2 60 . 5  146 . 3  
Mar 5 8 9 . 0  2 63 . 8 148 . 4  
Apr 572 . 8  2 73 . 5  14 6 . 9  
May 561 . 4  2 83 . 0  1 46 . 7  
June 513 . 3  2 86 . 3  152 . 8  
J\lly 5 02 . 4  2 8 8 . 6  156 . 5  
Aug 501 . 2  2 9 1 . 0 157 . 0  
Sept 506 . 7  287 . 6  157 . 3  
Oct 519 . 3  299 . 3  16 0 . 2  
Hov 525 . 1  300 . 0  159 . 1  
Dec 510 . 1  29 1 . 4  156 . 7  
Jan 4 9 2 . 7  30 1 . 0  160 . 8  

(b) 
(a)  Average Yearly Pri ces of Foss i l  Fuel s Del i vered to Steam El ectri c Pl ants 
25 MW ?r Mo�e : ( b )  FERC Monthly Report: Cost and Qual i ty of Fuel s for 
El ect�l � �tl l l ty Pl ants.  Costs = ¢ per mi l l i on Btu ' s  for month ly del i veries 
to utl l l tl es .  

128 . 7  
129 . 9  
130 . 1  
133 . 8  
133 . 3  
135 . 1  
137 . 4  
139 . 5  
1 3 8 . 9  
13 8 . 1  
139 . 3  
137 . 8  
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F i g .  3 . 4. Major Rai l and Water Routes i n  the Transportati on Network Reg ion  



Tabl e 3 . 12.  Aggregate Land Area Requi rements for D i s posal  o f  Coa l - Combu stion Wastes 

S l udge S l udge 
Ash Vg l ume o f  Di sposal Area Vg l ume o f  Di sposal Area 

Di sposal Area S l udge Co l l ected at 40- ft Depth - S l udge Col l ected at 40-ft Depth -
Ash Co l l ected at 40-ft Depth - O i l S I Ps Oi 1 SIPs Coa l SIPs  Coal  SIPs  

State ( acre- ft/yr) ( acre/yr) ( acre- ft/yr) (acre/yr) ( acre- ft/yr) (acre/yr) 

Connect i cut 207 5 . 17 399 9 . 98 411 10 . 3  

Del aware 61. 8 1. 54 111 2. 77 0 0 

Mai ne 29. 7 O. 74 39 . 5  0 . 99 0 0 

Maryl and 145 3 . 62 670 16 . 8  101 2. 53  
(JI 

Massachusetts 376 9 . 39 409 10 . 2  66 . 6  1.  67 I 
....... 

New Hampshi re 30 . 0  0 . 75 0 0 0 0 

New Jersey 299 7 . 47 406 10 . 2  489 12 . 2  

New York 1051 26 . 3  829 20. 7 628 15 . 7  

Pennsy l vani a 175 4. 37 324 8 . 10 318 7 . 94 

Rhode I s l and 21.  5 0 . 54 38. 6 0 . 96 38 . 6  0 . 96 

Total 2400 59 . 9  3230 80. 7 2050 51. 3 

a60% sol i ds content , l i mestone scrubb i ng .  
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F i g .  4 . 21. Ra i l  Routes to Generati ng Stati ons 
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Fig.  4 . 23 .  Major Water Routes in Transportati on Networks Reg ion  
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The i r  Water Sources 
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APPEND IX  A .  LETTER TO UTI LITIES 

Department of Energy 
Washington, D.C. 20461 �' R 19R,' 

On November 6 .  1981 the Department of Energy ( DOE ) i s sued the Dra ft 
Northea s t  Regional Env i ronmental Impact Statement ( E I S )  for publ ic 
comment under the a uthority o f  the Nation a l  Env i ronmenta l Pol icy 
Act of 1969 ( NEPA ) . Thi s  E I �  a s s e s sed the potentia l e f fect s of 
converting up to 42  powerplants from o i l  to coa l . A copy wa s sent 
to your company a t  that time . At the pub l ic hea ring s on the D r a ft 
EIS that were held December 16-18 . 198 1 ,  representatives of seve r a l  
o f  the util i t i e s  ra i s ed ques t ion s about some o f  the d a t a  used i n  
the analysi s .  I n  o rder to ensure tha t  the Final �ortheast Reg ional 
E I S  Statement is as comp l ete and current as po s s ible , we wou l d  l ike 
to o ffer the a ffected ut i l ities an additional opportun ity to 
contr ibute to the data and a s s umptions neces sary to complete the 
ana l ys i s . We bel ieve that it i s  c rucial that the final statement 
re flect the mos t recent pl anning of those ut i l i t i e s , for the 
Regional E I S  wi l l  be a s upporting document for a l l  s ite spec i f ic 
E I S s  which wi l l  be i s s ued by DOE to a i d  ut i l i t i e s  in the Northea st 
in their convers ion e ffort s . 

Since one or more fac i l i t i e s  operated by your compa ny �a s i n c l uded 
in the anal ys i s  for the dra f t  statement , we wou l d  appreciate you r  
a s s i s tance in prov iding u s  with the fol l owing in forma� ion about 
your plant ( s ) : 

o The forty-two powerplants a na l yzed in the document 
were selected because they were coa l capabl e and 
were of a certain age and s i ze .  These forty-two 
powerplant s represented DOE ' s  best e stimate o f  a 
conservat ivel y  l arge universe of po s s ible convers ion 
cand idate s in the Northea st , taking into account 
the NEPA mandate to pe r form a " worst c a s e "  analys i s . 
S ince the time the study began some ut i l it i e s  
have ind icated that they have n o  p l ans to convert 
certain plants on the l i st to coal . and that the 
forty-two station analys i s  therefore overstates 
the like l y  ( a s  opposed to the theoretical l y  po s s ibl e )  
magnitude o f  the impacts o f  coal convers ion . We are 
thus planning to include in the Final EI S an ana l ys i s  
o f  most probable impacts , ba sed o n  ut i l ities ' indica
tions of the i r  pre sent conver s ion plans for thei r  
fac i l it i e s .  

A- l 
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Could you p l ease ind icate whether your compa ny 
i s  act ive l y  cons ider ing coa l convers ion at the 
p l ant ( s )  i n c l uded in the Draft E I S . Pl ease 
ind ica te wh ich ind ividual units are active l y  
being con s idered . A l ist o f  those u n i t s  incl uded 
in the Dra ft E I S  can be found on page 1-2 of the 
document . 

o For those fac i l ities that a r e  potential conver-
s ion cand id a tes , woul d  you plea se prov ide deta i l e d  
information on the current operating characte r i st i c s , 
including the number qf stacks , stack he ight s and 
d iamete r s , and e x i t  g a s  veloc it ie s . I f  you a r e  
pl anning to change a n y  of the s e  parameters (� , 
change the he ight of the s tack) a s  part of the 
conver s ion please provide thi s  informa t ion . 
Al so , i f  the boilers under consideration r equi re 
a spec i f i c  type o f  coal because o f  the i r  design 
characte r i stics (� , " we t  bottom" ) ,  p l ease so 
ind icate . 

o Would you p l ease prov ide us w i th any r ecent 
monitored background data ( incl uding appropr iate 
documentation) Which you bel ieve should be u s ed 
in our a i r  qual i t y  analysi s .  

o Would you p l ease indicate the s u l fur d ioxide 
emi s s ion l im i ta t ion o f  the present State 
I mpl ementation Pl an ( S I P )  under which your pl ant 
woul d  be operating when burning coal . I f  you 
wi l l  require a S I P  change in o rder to implement 
your coa l conver s ion plans please ind icate the 
new l ev e l  that you would be reque sting and the 
status of thi s  request , i f  appropriate . 

Your input wil l be an important e l ement in preparing the 
Final E I S . No response i s  nece s sary i f  you do not wi sh to 
have any of the a ss umpt ions r egard ing your p l ant ( s )  mod i fied : 
it wil l  be incl uded u sing the same a s s umpt ions that were 
used in preparing the d ra ft . Questions regard ing the d ata 
items requested shoul d  be d i rected to Marsha Goldberg at 
202/653-3 374 . We wou l d  appreciate having thi s d ata by 
February 5 ,  1982 , so that we can complete the necessary 
revisions a s  soon a s  possibl e .  
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s end the i n forma t i o n  to : 

M a r sha Goldberg 
U . S .  Departme n t  of Energy 
Econom i c  Re g u l a t o r y  Adm i n i s t r a t i o n  
2000 M S t r e e t  N . W . , Room 6 1 14 
Wa sh i ng ton , D . C .  2 04 6 1  

y o u  f o r  y o u r  a s s i s ta n c e  i n  thi s e f fort . ;;;�'Y' .[ 4.6--
s�e r g u s o n  
Fue l s  C o nve r s i o n  Div i s i o n  
O f f i c e  o f  Fue l s  Program 
Economic Re g u l atory Admin i st r a t i o n  





APPENDIX  B .  EXISTING A I R  QUALITY I N  THE NORTHEAST REGION 

I n  th i s  append ix  the exi sti ng a i r  qual i ty i n  the Northeast Regi on is descri bed by type of po l l u
tant. 

B . 1 SULFUR D IOXIDE 

As i ndi cated in  Sect io n  4 . 1 of  the DEI S ,  there are few v i o l ations  o f  pri mary or secondary ai r 
qual i ty standards for S02 i n  the Northeast ,  al though ai r qual i ty i n  seve ral l ocat i ons i n  New 
York C i ty approaches the Amb i ent Ai r Qual i ty Standards (AAQS )  and i so l ated l ocal ly caused v i o l a
ti ons occur i n  Ph i l ade l ph i a  and Boston .  Resu l ts from val i d  conti nuous moni tors for 1978 s how 
that USEPA Reg ions  I ,  I I ,  and I I I (on ly  parts of wh i ch are i nc l uded i n  the Northeast Regi o n )  
have s i mi l ar a i r  qual i ty for S02 (USEPA 1978 , 1980 ) .  A i r  qual i ty data for S02 i n  these reg i ons 
for 1978 are s hown bel ow (USEPA 1978 , 1980 ) .  

Reg ion  Ann .  Ari thmet i c  Mean (t!g/m3 ) Max i mum (t!g/m3 ) 

I 33 59 

I I  37 78 

I I I  51 140 

Buffal o ,  NY , and New York C i ty conta i n  mon i tori ng s i tes record i n g  some of the h i ghest annual 
means in the U . S .  dur i ng 1978 , with l eve l s  of  78 and 77 �g/m3 , respect ive ly .  The max i mum 24- hour 
averages recorded i n  these c i t ies  were 267 �g/m3 for Buffal o and 296 �g/m3 for New York C i ty .  
Several centra l - c i ty moni tors i n  Ph i l ade l ph i a  and New York  C i ty recorded 24- hour averages i n  
excess of 250-300 ��/m3 duri ng th i s  year . Newark , Del aware , reported at l east one peak va l ue i n  
excess of 4000 � g/m ( USEPA 1978 , 1980) .  

As i nd icated i n  Sect i on 3 . 2  o f  the DEI S ,  h i storical data i nd i cate that S02 concentrat ions  are 
decreas i ng nat i onw ide .  These i mprovements i n  a i r  qual i ty have res u l ted from d i spl acement of 
major sources from urban to rural areas , su l fur content restrictions  on fue l s ,  tal l er stacks , 
and em i ss i on contro l s  (USEPA 1978 ) .  For examp l e ,  data from the Nati onal A i r  Data Bank i ndi cate 
that S02 l eve l s  i n  Ph i l ade l ph i a  have decreased by more than 50% s i nce 1962-67 , wi th a 99th 
percent i l e  val ue of 0 . 23 ppm . The max i mum val ue for the peri od of study was 0 . 44 ppm. 

B . 2  TOTAL SUSPENDED PARTI CU LATES (TSP)  

There have been  a few recent v i o l ati ons of pri mary TSP  AAQS in  al l four  subreg i o n s  ( Sec .  4 . 1 of  
the  DEIS ) , w ith  many more v i o l at ions  of secondary standards . Regi onal summaries  of val i d  1978 
TSP mon i tori ng data (USEPA 1978 , 1980 ) are shown be l ow. 

Mean of 
Regi on Med i an Annual Va l ue (l:!g/m3 ) Max i mum t!g/m3 ) 

I 49. 2 100 

I I  43 . 2  114 
I I I  59 . 8  171 

In Reg ions  I ,  I I ,  and I I I  the 75th percenti l e  val ues i n  1977 were l ess than 80 � g/m3 and the 90th 
percent i l e  val ues were l ess than 100 �g/m3 . Al though decreas i ng annual TSP trends of approx i mate ly 
8% were recorded between 1972 and 1977 nati onwi de , more progress has been made in contro l l i ng 
max i mum va l ues I n  the northeastern c i t i es of Prov idence , R I , Bal t i more ,  MD , and Ph i l ade l ph i a ,  
PA , the annual geometric means for TSP decreased from 30% t o  59% (USEPA 1978 , 1980 ) .  

A l though the m i x  o f  l ocal sources greatly determ i nes seasonal TSP trends , Tr i jon i s  et al . (1980 ) 
determ i ned that l evel s peak s l i ghtly duri ng May-September.  

B . 3 N ITROGEN D IOXIDE ( N0 2 )  

Emi s s i ons and atmospher ic  concentrations  of n i trogen oxi des are general ly i ncreas i ng nat i onwi de 
( National Research Counc i l  1977a ) .  No v i o l ati ons of AAQS have been recorded i n  the Northeast 
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( Sec .  4 . 1 of  the DEI S ) , but l i mi ted I-hour average concentrations of  N02 i ndi cate great i nterci ty 
variab i l i ty ( see tab l e  bel ow) (Nati onal Research Counci l 1977a) . 

C i ty 

Boston 
Ba l timore 

Phi l adel ph ia  

New York State 
(4 l ocati ons)  

New Jersey State 
(3 l ocati ons)  

1-hr Mean (�g/m3 ) 

1888 ( 1970)a 

85 ( 1973) 

aData year is g iven i n  parentheses.  

1-hr Max . (�g/m3) 

9964 ( 1970 , 1972 , 1973) 
320 ( 1971) 
921 ( 1972) 

9474 ( 1973 ) 

687 ( 1971) 
537 ( 1972) 
346 (1973) 

624 ( 1970 ) 
512 ( 1972) 
425 ( 1973) 

Analys i s  of CAMP (Conti nuous Air Monitori ng Program) moni tori ng data i n  Phi l ade l ph i a  from 1962 
to 1972 showed a 98% i ncrease i n  annual val ues to 75 �g/m3 and a 141% i ncrease i n  maximum val ues 
to 545 �g/m3 (Nationa l  Research Counc i l  1977a) .  

B . 4  PHOTOCHEMICAL OXIDANTS AND OZONE 

Ozone is measured as an i ndi cator of  photochemical  oxi dant pol l uti on .  Ozone v i o l ati ons occur 
over much of the Northeast ( Federal Regi ster ,  March 3 ,  1978,  Pt.  I I ) .  Leve l s  of ozone are a 
function of temperature and sunl i ght , and therefore vary seasonal l y  as we l l  as di urna l l y .  I n  
the northeast ozone v i o l ati ons are general l y  l i mi ted t o  the period between May and September and 
are h i ghest duri ng the mid-afternoon .  Ozone l evel s are dec l i n i ng throughout the ent i re Uni ted 
States ( Nati onal Research Counc i l  1977b) .  

B . 5 CARBON MONOXIDE 

Local v i o l ati ons of  carbon monoxide standards are recorded throughout the Northeast in areas of 
h i gh motor vehi c l e traffic (Federal Regi ster , March 3 ,  1978 , Pt.  I I ) .  These v i o l ati ons general l y  
co i nc i de wi th h i gh popul ation dens i t i e s .  The h i ghest concentrati ons occur duri ng the fa l l  and 
wi nter when motor veh i c l e s  do not operate at opti mal eff ic i ency (USEPA 1979) .  Carbon monoxi de 
l eve l s  are general ly dec l i n i ng i n  urban areas of the U . S .  (USEPA 1979) .  

B . 6 SULFATES 

Atmospheri c sul fates i nc l ude ammon i um sul fate , ammon ium b i sul fate , sul furi c ac i d ,  cal c i um sul fate , 
and a variety of metal sal ts .  Ammon i um su l fate and ammoni um b i sul fate appear to account for the 
major port i on of atmosphe ric su l fates measured with TSP i n  urban areas of the Northeast ( L i oy et 
al . 1980 ; Leaderer et a l . 1980 ) .  T h i s  i s  presumably due to the l arge number of ammonia  sources 
i n  urban areas .  

A l tshul l er ( 1980) recentl y  analyzed seasonal su l fate trends i n  the northeastern U . S . , u s ing 
1968-1978 data from the Nati onal A ir  Surve i l l ance Network. A l tshul l er determi ned that the 
three-year annual average sul fate concentrati ons i n  urban areas for th i s  regi on for 1975-1977 
were approximate ly  10 �g/m3 . Three-year annual averages for non urban areas were approximately 
8 �g/m3 . Broken down by seaso n ,  urban l evel s for th i s  period were greatest in  the th ird quarter 
of the year ( 13 �g/m3 ) ,  fol l owed by the second quarter (11 �g/m3 ) ,  the f i rst quarter ( 10 �g/m3 ) ,  
and the fourth quarter (8 �g/m3 ) .  Quarterly l evel s al so vari ed at nonurban s i tes:  the thi rd 
quarter had the hi ghest l evel s ( 10 �g/m3 ) ,  then the second quarter (8 �g/m3 ) ,  fi rst quarter 
(7 . 5  �g/m3 ) ,  and fourth quarter (7 �g/m3 ) .  

Us i ng data for 1965-1977 obtai ned at 11 rural s i te from Mai ne to V i rgi n i a  to I nd iana , Al tshu l l er 
( 1980 ) determi ned that a 24-hour su l fate concentration  of 15 �g/m3 was equa l l ed or exceeded 
duri ng 12% of the total measurement days . The frequency with whi ch 15 �g/m3 was exceeded varied 
from 4% at Acadia  Nati onal  Park i n  Mai ne to 18% i n  rural I nd iana. Twenty-e i ght percent of these 
el evated concentrations occurred duri ng the second quarter of the year and 53% occurred duri ng 
the th ird quarter. Seventy-five and 88 percent of sul fate concentrati ons occurr ing i n  th i s  
region  greater o r  equal to 20 �g/m3 and 30 �g/m3 , respct ive l y ,  occurred between June anJ August. 

By compari ng rural and urban su l fate concentrati ons , Al tshu l l er ( 1980) concl uded that duri ng the 
f i rst , second , and fourth quarters of the year,  greater than 50% ( i f  not 100%) of al l excess 
urban su l fate ( that above rural l evel s )  was due to l ocal primary su l fate emi s s i ons.  A ltshu l l er 
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supported th i s  conc l u s i on with i nformation o n .  the rel ative ly  s l ow convers i on rates of atmospheri c 
502 to S04 i n  northern c l imates during the cool er seasons . However ,  Al tshul l er a l so concl uded 
that thi rd-quarter urban excess su l fate was due primari l y  to regi onal i nf l uences.  

Whe l pda l e  ( 1978) reported geometric means of 10 �g/m3 for atmospheri c sul fate duri ng an i n-depth 
study of s outhern Ontari o .  Whe l pda l e  al so  found that duri ng the study peri od , 24-hour su l fate 
concentrati ons as high  as 40-50 �g/m3 occurred. These h i gh l eve l s were associ ated with meteoro
l og i ca l  cond i t i ons that favored pol l ution  transport from the Un ited States .  Muel l er et a l . 
(1979) and H i dy et a l . ( 1978) ana lyzed prel imi nary data from the E l ectri c Power Research I nsti tute 
( EPRI)  SURE moni tori ng program and reported that su l fate l evel s  exceeded 10 �g/m3 for 10 and up 
to 30 days i n  August 1977 for a lmost the enti re Northeast Reg i o n .  

Lynn e t  a l . ( 1975) found d i fferences i n  New York C i ty annual su l fate l evel s rangi ng from 9 to 
17 �g/m3 . H i gh concentrati ons duri ng the wi nter were i nf l uenced by l ocal  S02 emi s s i ons . The 
h i ghest S02 emi ss i ons were l ocated i n  eastern New Jersey , Staten I s l and , Brooklyn , and Manhattan . 
Ten to fi fty k.m from these s ources , s u l fate concentrati ons decreased by 30-40%. Dur i ng the 
summer months , c ity-wi de averages were el evated and i ntrac i ty d i fferences were reduced. H i dy et 
a l . ( 1978) found strong corre l ations between sul fate l evel s i n  New York C i ty and high  ozone 
concentrations , mid-day re l ative humidity ,  and total atmospheric  particu l ate l oadi ng .  

Annual average su l fate trends i n  urban areas o f  the Northeast general ly decreased by 17% between 
1963 and 1978 (Al tshu l l er 1980 ) .  Thi s decrease vari ed by season from appproxi mate l y  0% in the 
th i rd quarter to 50% during the fi rst quarter. In nonurban areas the annual average i ncreased 
duri ng thi s peri od from approximatel y  7 �g/m3 to 8 �g/m3 , or  15%. As in urban areas , thi s 
change varied with the season , ranging from approximate ly  a 7% decrease i n  the fourth quarter to 
a 50% i ncrease i n  the f i rst .  Despi te general ly decreasi ng trends i n  sul fate l evel s throughout 
the Northeast , the l argest number of 24-hour sul fate concentrations greater than or equal to 
30 �g/m3 from 1963 through 1977 occurred duri ng the most recent three-year peri od .  T h i s  i nd i cates 
a conti nual i ncrease in the frequency of the very hi ghest sul fate concentrations .  

Al tshu l l er concl uded that reduct i ons i n  l ocal su l fur oxide emi s s i ons  were respons i b l e  for  the 
substanti al reduction of su l fate concentrati ons in the Northeast observed duri ng the fi  rst ,  
second , and fourth quarters o f  the year. The i ncrease i n  thi rd-quarter concentrations  was 
attributed to regi onal transport and the importance of meteoro l ogical  condit ions  conduci ve to 
S04 accumu l at ion .  

Li oy et  a l . ( 1980) and Leaderer et  al . ( 1980) determi ned that most of the urban su l fate i n  the 
Northeast i s  ammo n i um su l fate and ammo n i um b i s u l fate . These same authors and Tanner ( 1980) 
reported i ncreased ac i d i ty i n  aerosol s i n  ai r near New York C i ty i n  6-hour samp l es taken between 
noon and 6 p . m .  as compared to other peri ods of the day . Thi s i s  the part of the day character
i zed by the hi ghest photochemi cal act i v i  ty. Duri ng the summer of 197 7 ,  6-hour average H2S04 
concentrations  reached 17 . 8  �g/m3 ( Li oy 1980 ; Leaderer et al . 1980 ) .  P i erson e t  al . ( 1980) 
reported 12-hour average concentrati ons of H2S04 as h i gh as 17 �g/m3 i n  rural Pennsy l van ia  
during th i s  same peri od .  

B . 7  N ITRATES 

Atmospheri c n i trates i nc l ude n i tric ac i d  ( both gaseous and aeroso l ) ,  ammoni um n i trate , sod i um 
n i trate , and l esser amounts o f  other compounds . Akl and ( 1977) s howed that annual mean ni trate 
concentrations  have recently been approximate ly  4 �g/m3 near Phi l da l ph i a ,  2-3 �g/m3 i n  southern 
New York and Massachusetts , and 1-2 �g/m3 i n  states to the north .  Mean annual nonurban l evel s 
i n  the Northeast general ly range between 0 . 6  and 1. 2 �g/m3 (National Research Counc i l  1979 ) .  
Kne i p  et al . ( 1979) reported that EPRI SURE project data showed a monthly mean n itrate l evel for 
August and October 1977 o f  I ess than O .  6 �g/m3 in the Northeast. Da i ly I eve I s  occasi onal l y  
exceeded 1. 5 �g/m3 . Some stUdies  i nd i cate that n i trate l evel s i n  the western Uni ted States are 
c l osely corre l ated with N02 concentrations (Appel et al . 1978 ; Courtney et al . 1980) . These 
same stUdies  and work in Japan ( Kadawaki 1977) reveal that ambi ent n i trates occur in the fi ne 
part i c l e  fraction  as ammo n i um n i trate and i n  the coarse fraction  as  sodi um n i trate. Local  areas 
of high  N02 emi s s i ons  may conta i n  maximum ni trate va l ues several times the nati onal averages .  
Atmospheric n i trate l evel s are thought to be i ncreas i ng (Nati onal Research Counc i l  1977a ) .  

B . 8  RESPIRABLE PARTICLES 

Because of concern that some parti c l es may be more damagi ng to the envi ronment than others , the 
U . S .  Envi ronmental Protection Agency i s  estab l i shi ng a national  network of samp l i ng stati ons 
capab l e  of d i scrimi nati ng parti c l e  s i ze .  Data from the f i rst few years of mon i toring act i v i ti es 
have been gathered and are di scussed be l ow. Data from Whi tby ( 1978) on parti c l e  vol ume versus 
di ameter conf i rm the resu lts  o f  chemi ca l  analys i s  and physi cal  theory that atmospheri c aero so l s  
common ly  occur i n  two d i s t i nct modes : the greatest vol umes o f  parti c l es genera l l y  are i n  the 
range of 0 . 4-0 . 5 �m i n  d i ameter and al so about 7 �m i n  d i ameter ,  and can be greatl y  i nf l uenced 
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by l ocal sources such as  powerp l ants , fugi t ive emi ss i ons , and the age of the aerosol  ( Nati onal  
Research Counc i l  1979 ; Wh i tby 1978) . 

Recent short-term studies by Dzubay et al . ( 1977) i n  St. Lou i s , Stevens et al . (1979) i n  Houston 
and ( 1980 ) in the Smokey Mountai ns , Courtney et al . ( 1980 ) in Denver , and Lewis  and Mac ias 
( 1980) i n  Charl eston reveal that the ratios  of respi rab l e  part i c l es ( f i ne = 0-2 . 5 � i n  diameter , 
coarse = 2 . 5-15 �m i n  di ameter) varies by l ocation , season , time of day , and degree of bac kground 
pol l ut ion .  The average fi ne-to-coarse parti c l e  rat i o  measured i n  the studi es c i ted above was 
1 . 74 ,  wi th a range of 0 . 88 to 4 . 36 .  The res u l ts from 1960 f ine  and coarse parti c l e  measurements 
obtai ned from across the U . S .  revea l that with dai ly TSP val ues rangi ng from 33. 2 �g/m3 to 
474 . 4 �g/m3 , i nhal ab l e  (coarse and f ine)  measurements ranged from 28. 7 �g/m3 to 267 . 5  �g/m3 
( USEPA 1981) . General conc l usi ons from these data are that the average i nha l ab l e  fracti on 
of TSP val ues ranges from 40 to 100%. The h igher percentages genera l l y  occurred dur ing the 
wi nter when prec i p i tati on reduced concentrations of the l argest part i c l e s .  Dai ly  percentages of 
the fi ne component versus the coarse component are even more var iab l e ,  rang i ng from 20 to 66%. 
The mean coarse s i ze concentration  nationa l l y  was 12 . 55 �g/m3 ( range 5 . 1-25 . 2 �g/m3 ) and the 
mean fi ne fraction concentration  was 19 . 5  �g/m3 ( range 13. 3-25 . 9  �g/m3 ) ,  for a fi ne-to-coarse 
rat i o  of 1 . 55 ( USEPA 1981) . T h i s  va l ue is s i mi l ar to the average of val ues determi ned i n  the 
short-term studies c i ted above . 

Junge ( 1952) observed that su l fate , ni trate , and ammonia  i ons  appeared predomi nate ly i n  fi ne 
part i c l e s .  T h i s  has been confi rmed more recently by Lewi s and Mac i as ( 1980) and Dzubay and 
Stevens ( 1975) . Dzubay ( 1980 ) al so  found that in St. Lou i s  ai r ,  75% of the Z n ,  S ,  B r ,  As , Se , 
and Pb were i n  the f i ne part i c l e fraction , whi l e  75% o f  the Si , Ca ,  Ti , and Fe were i n  the 
coarse fracti on .  Lew is  and Mac i as ( 1980) found 85% of the S and NH4 i ons  and 61.% of e l emental 
and organi c  carbon in the f i ne fract ion .  Stevens et al . ( 1978) concl uded from data gathered at 
s i x  s i tes throughout the country that su l fate must be present as ammo n i um sal ts or as s u l furi c 
acid and general ly  not as meta l l i c  s u l fate . Stevens et al . ( 1980) found that 61.% of the f i ne 
particu l ate mas s was s u l fate , 12% ammoni a ,  5% e l emental carbon , 10% organ i c  compounds , and the 
rema i n i ng 12% vari ous trace metal s ,  mai n l y  l ead . 

B. 9 CARBON AND ORGAN IC COMPOUNDS 

The benzene sol ubl e fraction (a useful  representative of the organ i c  fraction when i ts l imi tat i ons 
are ac knowl edged) usua l ly accounts for 10-20% of u rban aerosol  ( by mas s)  and the benzo(a)pyrene 
(B (a)P )  fraction general l y  is much smal l er. E l emental carbon a l so is present i n  the ambi ent 
atmosphere .  H i stori cal data on the atmospheric  l eve l s  of  spec i f i c  organ i c  compounds are l i mited. 
E i senre ich  et al . ( 1980) 1 i sted some atmospheric concentrations  o f  polycycl  ic aromati c  hydro
carbons ( PAH ) ,  benzene , and tol uene obtai ned throughout the worl d ( see Tab l e  B . 1 ) .  PAH general ly  
are associ ated wi th parti c l es of <1 �m  di ameter and  several l ow-MW PAH are actua l l y  more dominant 
i n  the vapor phase . Therefore , true ambient concentrat i ons of many of these compounds may be 
underestimated. 

E l emental carbon compri ses much o f  the tota l carbon and organic  fraction occurri ng in the atmo
sphere , wi th the remai nder bei ng organi c  compounds . An " apparent" e l emental carbon concentration  
i n  New York C i ty of 13. 3 �g/m3 was measured by  Wo l ff et  al . ( 1980 ) .  Stevens et al . ( 1980 ) found 
14% of the i nhal ab l e  fraction in Charl eso n ,  W.  Va. , to be total carbon (8. 4 �g/m3 ) ,  whi l e  i n  
rura l  Smokey Mountai ns  3% o f  the i nhal ab l e  fraction ( 1 . 1 �g/m3 ) was e l emental carbon and 3 . 4  �g/m3 
( 12%)was organ i c  compounds . 

The l eve l s  of e l emental carbon and organic  compounds i nc l ud ing B (a)P  vary with meteoro l og i cal  
conditions , l ocat ion , season ,  and time of day ( H i dy et al . 1975 ; Gordon 1976) .  Nati onal A ir  
Surve i l l ance Network 1969 observations  i n  rural areas of Mai ne and New York recorded annual 
geometri c mean TSP val ues of 18-29 �g/m3 that contai ned 1 . 2-1. 8 �g/m3 organ ics  ( benzene so l ub l e  
fraction)  and 0 . 12- 0 . 25 �g/m3 B (a)P .  Urban concentrat i ons i n  New York with TSP l evel s of  105 �g/m3 
were 3 . 9  �g/m3 organics  ( benzene so l ub le  fraction)  and 3 . 63 �g/m3 B(a) P .  Kne ip  et al . ( 1979) 
observed that wi nter sampl es from New York C i ty i n  1977 contai ned a total extractab l e  organi c  
fraction of 22 �g/m3 ( average TSP of 9 6  �g/m3 ) ,  whi l e  i n  August 1976 TSP was 86 �g/m3 and the 
organ ic  extract fraction was 13. 3 �g/m3 . 

Nati onal trends i n  B (a)P  concentrati ons i n  the U . S .  s i nce the mid- 1960s are downward , with 90 
percenti l e  quarter ly  averages be i ng reduced from 7 ng/m3 to l ess than 2 ng/m3 (USEPA 1979) . 
Wa l s h et al . ( 1981) reported that NASN data s how average annual urban B (a)P  concentrat i ons 
decreased from 6 ng/m3 i n  1958 to 0 . 5 ng/m3 in 1973 .  The concentrations  i n  urban areas with 
coke ovens are 40-70% h i gher than i n  other areas .  Dai sey ( 1980 ) , however , observed that these 
decreases do not occur everywhere . I n  central New York C i ty ,  data i ndi cate that whi l e TSP 
l eve l s  at the s i te decreased 47% from 1968-1969 to 1977-1978 , the organic  fracti on concentrations  
decreased only 16%. I n  1977-1978 , 8 .8  �g/m3 of respi rab l e  « 3 . 5  �m di ameter) organics were 
measured , wh i ch compri sed 15% of the TSP va l ue s .  The actua l decrease noted by Dai sey probably 
was l ess  due to the di fferent analyti cal methods used to measure the organi c  fract i o n .  N o  other 
recent trend data for PAH are avai l ab l e .  
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Tab l e  B . 1 .  Atmospheric Concentrations o f  Po lycyc l i c  
Aromatic Hydrocarbons i n  Urban and Rural Envi ronments 

Urban Rural 

V/pa R/Sb V/pa 

Compound ( ng/m3 ) ( ng/L) ( ng/m3 ) 

Benzene 600-30 , 000 
( 1 , 000- 2 , 000) 

Tol uene 600-50 , 000 
( 1 , 000-10 , 000) 

Anthracene 0 . 2-10 0 . 01-013 
( 0 . 5-4) ( 0 . 1) 

Phenantrene 10-50 0 . 02-6 
( 0 . 1-1) 

F l uoranthrene 0 . 1-13 300 0 . 2-7  
( 1-5)  ( 0 . 5-2) 

Pyrene 0 . 2-10 0 . 1-10 
(1-5)  ( 0 . 5-2) 

Benz( a)anthracene 0 . 06-5 0 . 04-5 
( 0 . 3-3) ( 0 . 1- 1) 

Chrysene'" 0 . 04-5 0 . 1- 12 
( 1-4 ) ( 0 . 1-2 ) 

Benzo ( k) f l uoranthene 0 . 06-5 0 . 08-4 
( 0 . 1-1) 

Benzo (a)pyrene 0 . 03-10 0. 01-5 
( 0 . 3-3)  ( 0 . 2-2) 

Benzo(e)pyrene 0 . 05-5 0 . 02- 3 
( 0 . 5-2) ( 0 . 2-2 ) 

I ndeno [ 1 , 2 , 3-c-d]pyrene 0 . 03-3 
( 0 . 3-2 ) 

Peryl ene 0 . 01-14 0 . 01-2 
( 0 . 1-1) ( 0 . 05-0 . 6 ) 

1 , 12-benzo-peryl ene 1-30 90 0 . 04-3 
(1-10) 

Benzo(g , h , i )peryl ene 0 . 2-20 0 . 06- 1. 9 
(1-10 ) ( 0 . 5-2)  

Coronene 0 . 2-20 0 . 02-0 . 2  
( 1-6) 

Total PAH 

From E i senre ich  et al . (1980) . 
aVapor/part i c l e .  
bRai n/snow. 

R/Sb 

( ng/L) 

60 

10 

50-300 
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The organ ic  fraction of atmospheri c part i cl es is known to conta i n :  PAH , aromatic and a l iphat i c  
hydrocarbons , aza-arenes , a l  iphatic and aromati c al dehydes and ketones , qui nones , pheno l s ,  
polyol s ,  phtha l i c  ac i d  esters , su l fur heterocyc l ics , aryl and al kyl ha l i des , ch l oropheno l s ,  
ni tro compounds , and al ky l ati ng agents ( Hoffman and Wynder 1977 ; Dai sey 1980 ; Lamb e t  a l . 1980 ) .  
However ,  much o f  the organic  fraction  has yet t o  b e  i denti f ied .  There i s  substantial  evidence 
that the concentration  of certa i n  organ ic  compounds in a i r  are re l ated to photochemi cal  oxidat ion  
processes ( Grosjean and  Fri edl ander 1975) .  

B . 10 TRACE METALS 

Akl and ( 1976 ) reported u rban and nonurban annual averages for sel ected trace metals for the 
peri od 1970-1974. The means for th i s  averagi ng period and the 1974 val ues are l i sted in Tab l e  B . 2 .  
General ly , u rban concentrati ons were much h i gher than rural leve l s ,  presumably due to the i mpact 
of  l ocal  i ndustria l  source s .  It was determi ned from two weeks of i ntensi ve sampl i ng in Roane 
County , TN, that cadmi um compri sed 0 . 0003% of TSP ,  l ead , 0 . 02%, and z i nc ,  0 . 01% ( Li ndberg et al . 
1979) .  TSP val ues averaged 54. 5 ng/m3 for the two-week sampl i ng period.  An average 63% ( 0 . 11 ng/m3 ) 
of Cd , 93% ( 121 ng/m3 ) of l ead , and 77% of Zn (4 . 31 ng/m3 ) had di ameters of l ess than 1 . 2  �m. 

Tab l e  B . 2 .  Compari son of F i ve-Year Mean Urban and Nonurban 
Annua l Average Concentrati ons of Sel ected Trace 

Meta l s ,  1970-1974 ( ng/m3) 

1970-1974 
Mean Ari thmeti c  1974 Ari thmet i c  

Max imum Mean Maximum Mean 

Beryl 1 i um 
Urban 0 . 76 0 . 02 0 . 2 LD 
Nonurban 0 . 096 0 . 002 LDa LD 

Cadmi un 
Urban 0 . 123 0 . 0024 0 . 077 0. 002 
Nonurban 0 . 00012 0 . 00012 0 . 0002 0 . 0002 

Chromi um 
Urban 0 . 149 0 . 072 0 . 073 0 . 006 
Nonurban 0 . 05 0 . 0028 0 . 009 0 . 002 

Cobal t 
Urban 0 . 0394 0 . 0004 0 . 029 LD 
Nonurban LD LD LD LD 

I ron 
Urban 9 . 94 1 . 44 6 . 2  1 . 1 
Nonurban 1 .  49 0 . 314 0 . 69 0 . 24 

Lead 
Urban 5 . 788 1 . 072 4 . 09 0 . 89 
Nonurban 0 . 0252 0 . 099 0 . 534 0 . 111 

Manganese 
Urban 1 . 164 0 . 054 0. 35 0 . 04 
Nonurban 0 . 0558 0 . 01 0 . 033 0 . 006 

Ni c ke l  
Urban 0 . 394 0 . 0128 0 . 639 0 . 009 
Nonurban 0 . 1136 0 . 005 0 . 026 0 . 002 

T i tani um 
Urban 0 . 34 0 . 042 0 . 026 0 . 002 
Nonurban 0 . 0808 0 . 021 0 . 22 0 . 04 

Vanadi um 
Urban 0 . 8092 0 . 030 0 . 248 0 . 019 
Nonurban 0 . 1168 0 . 0046 0 . 023 0 . 02 

aLD - l ess than detectab l e .  These val ues were set equal to zero i n  the ca l cu l ation  
of  fi ve-year mean va l ue s .  
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As menti oned in Section  B . 9 ,  data from Mi l l er et a l . ( 1979) and Dzubay et a l . ( 1977) i ndi cate 
that l ead,  arseni c ,  and sel eni um are usual ly associated with f ine ( <2 . 5 �m) part i c l es , whi l e  
i ron ,  ca l c i um ,  . t itan ium ,  magnes i um ,  potass i um ,  s i l i con , and al umi num usual ly are associ ated with 
coarse ( 2 . 5-15 �m) partic l es .  Ni cke l , t i n ,  vanadi um , antimony , manganese , z i nc ,  and copper were 
assoc i ated equa l l y  with both f ine and coarse parti c l es .  

Interurban di fferences i n  atmospheric  trace metal contami nat i on exi st and are i nfl uenced by the 
l ocal i ndustrial  character in an area . Data for 1966 in Ba l timore , Md. , reveal that ha l f  of the 
metal s studi ed by Akl and ( 1976) (Tab l e  B . 2 )  were present in h i gher concentrations and hal f i n  
l ower concentrati ons ( Corn 1976 ) .  Faoro and McMu l l en ( 1977) determined from nati onal mon itori ng 
data that concentrati ons of the combusti on-rel ated metal s l ead,  n i ckel , and vanadi um were decreas
i ng ,  whi l e  Be l evel s were so l ow trends cou ld  not be i denti f ied and t i tani um concentrations were 
i ncreas i ng .  The decrease i n  ni cke l  and vanadi um were attri buted to decreasi ng concentrati ons i n  
res i dual o i l s .  Lead concentrati ons are decreas i ng because of reduced l eve l s  i n  motor veh i c l e  
fue l s  and t itan i um concentrati ons are i ncreas i ng because o f  i nc reased use of coal by uti l ti e s .  
Trends i n  i ndustri al l y  rel ated meta l s  are downward for i ron , cadmi um , and manganese because o f  
i mproved i ndustria l  emi s s i ons contro l s .  Copper and chromi um showed n o  trends ; data are not 
ava i l ab l e  for cobal t ( Faoro and McMu l l en 1977) .  
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APPENDIX C .  H EALTH EFFECTS 

C . 1  SULFUR DIOXIDE 

C . 1 . 1  Acute 

Su l fur dioxide i s  a col orl ess gas with a pungent , i rritati ng odor. Human sensory' detection 
occurs between 1 . 3 and 2 . 6  mg/m3 ( 0 . 5-1 ppm) (Wal sh  et al . 1981 ) .  S02 i s  a potent pul monary 
i rritant at concentrations above 26-52 mg/m3 ( 10 to 20 ppm) . At l ower l eve l s ,  changes i n  pul mo
nary funct ion  have been observed in the l aboratory (Nat iona l  Research Counc i l  1978) . Acute 
stud i es wi th a variety of anima l s  general l y  i ndicate that S02 concentrati ons greater than 2 . 6 mg/m3 
(1 . 0 ppm) are necessary to produce c hanges i n  pul monary function  ( Nati onal Researc h  Counci l  1978 ) .  
However,  Amdur et al . ( 1978) have observed a n  i ncrease i n  pul monary fl ow res i stance i n  gui nea 
p i gs exposed to only 0 . 84 mg/m3 ( 0 . 32 ppm) S02 for 1 hour. 

Cl i n i cal  researc h  with human subjects has i ndi cated a wide range of sens i t i v i ty to S02 and the 
i nterdependence of factors i nc l ud i ng act i v i ty l eve l , route of breath i ng ( ora l or nasal ) ,  t im ing 
of exposure and hea l th status ( National Research Counci l  1978) . Exposures of normal , hea l thy ,  
resti ng subjects to S02 concentrations o f  13 mg/m3 ( 5  ppm) o r  more for 2 hours have decreased 
pul monary function and nasal mucus fl ow. Experimental resul ts from exposures of heal thy persons 
to S02 concentrati ons l ess than 13 mg/m3 (5 ppm) are more vari ab l e .  Severa l  i nvesti gators have 
detected decreased l ung function in normal subjects whi l e  breath i ng through a vari ety of regimes 
and equipment at concentrations  as l ow as 1 . 95 mg/m3 ( 0 . 75 ppm) . Exerc i se and mouth breathi ng 
have general l y  enhanced the severi ty of response i n  these experiments.  Asthmatics  have reacted 
to l ower concentrati ons of S02 than heal thy subjects in many of these tests . In a series of 
recent experiments , m i l d  asthmati cs  exposed to concentrati ons as l ow as 260 �g/m3 ( 0 . 1 ppm) S02 
experienced reduced a i rway res i stance and i ncreased symptoms such as wheezi ng (Sheppard et al . 
1980 , 1981) . Several researchers have not detected adverse effects on pul monary funct ion  at 
l eve l s  of S02 l ess than 13 mg/m3 ( 5  ppm) , however ( Nati onal Research Coun c i l  1978 ) .  I t  must 
al so be noted that at l ower exposure l eve l s  both normal and asthmati c  subjects demonstrate 
considerabl e  vari ab i l  ity i n  sens i tivi ty to S02 ' For examp l e ,  Jaeger et a l . ( 1979 )  i n  the i r  
studies of 80 heal thy nonsmokers and asthmati c s ,  found a s i ng l e  heal thy teenager and two asth
mat ics  affected by 1 . 3 mg/m3 ( 0 . 5 ppm) S02 after 3 hours of mouth breathi ng .  Amdur ( 1973 , 1974) 
and Horvath and Fol i nsbee ( 1977) have suggested that 10% of the total popu l at ion  may be espec ia l l y  
sens i t i ve t o  S02 '  

Ep i demi o l og i cal  studies  o f  past a i r  pol l ut ion  epi sodes have repeatedl y ' demonstrated a n  assoc iat i on 
between acute h i gh l eve l s  of S02 and parti cu l ate matter ( PM) and i ncreases i n  morb i d i ty and 
mortal i ty (Wal sh  et a l . 1981) . Attempts to separate out the effects of one po l l utant or the 
other have not been successful . Revi ews by H iggi ns ( 1974) , Hol l and et a 1 .  ( 1979) , and Shy 
et al . ( 1978) , conc l ude that duri ng major pol l ut ion  ep i sodes i n  London duri ng the l ate 1940s and 
early 1950s i ncreases i n  morta l i ty were associ ated with  S02 and PM (measured by the Bri t i sh  
smoke [BS ]  method) l eve l s  of 1000 �g/m3 and  above . Studies by G l asser and Greenberg ( 1971) and 
McCarro l l  and Bradl ey ( 1966) i ndi cate that smal l i ncreases i n  mortal i ty among the e l derly occurred 
i n  New York C i ty i n  the early 1960s when S02 l eve l s were i n  excess of 1000 �g/m3 and PM was i n  
the range of 5 . 0  t o  7 . 0  coeff i c i ent of haze (CoH) un its .  

Lawther ( 1963) associ ated i ncreased dai ly  mortal i ty with PM  l evel s greater than 750  �g/m3 (BS)  
and  S02  i n  excess of 715  �g/m3 ( 0 . 25 ppm) duri ng a wi nter c haracteri zed by  the presence of th ick  
fog .  Mart i n  and Bradl ey ( 1960) found a readi ly  i denti f iab le  i ncrease i n  mortal i ty when PM  and 
S02 concentrations ranged from 500-1000 �g/m3 (BS for PM) . Marti n ( 1964) agai n found a corre l a
t ion  between excess mortal i ty dur in� wi nter and PM l eve l s  of 500-600 �g/m3 ( BS )  and above and 
S02 1 eve 1 s h i  gher than 400-499 �g/m . Excess mortal i ty was most dramati c  at PM 1 eve 1 s over 
1200 �g/m3 ( BS )  and S02 l eve l s over 900 �g/m3 . Gl asser and Greenberg i dent i f i ed substantial  
corre l ations between mortal i ty and S02 l evel s over 786-1048 �g/m3 w i th PM above 5 . 0-5 . 9 CoH o 
Based upon the analys i s  of these studies  and others wh ich  show a qua l i tati ve re l ationship between 
PM, S02 and mortal i ty ,  the World  Heal th Organi zati on adopted a fi gure of 500 �g/m3 for each 
po l l utant as the m i n ima associ ated wi th short-term i ncreases in mortal i ty (Wa l s h  et al . 1981) . 
Excess deaths occurr i ng duri ng these epi sodes were primari l y  attributed to bronc h i t i s ,  pneumon ia  
and  card iac di seases and general ly  occurred amongst persons 45  years of age and  o l der.  At l ower 
pol l utant concentrations  attempts to detect i ncreased morta l i ty have been di fficu l t because of 
confoundi ng variab l es such as temperature and i nfl uenza epi demi cs .  

C-1  



C-2 

Other studies  i ndi cate no re l ationsh ip  between S02 concentrati ons and mortal i ty but rather that 
PM pl ays the predomi nant ro l e  (Wal sh  et al . 1981) . I n  any case , from the studi es that have been 
conducted , it i � imposs i b l e  to rel ate adverse heal th effects to S02 al one . 

Lawther et al . (Nati onal Research Counc i l  1978) found S02 concentrati ons of 250-300 �g/m3 and 
350 �g/m3 TSP (converted from BS data) to be the m i n imal  dai ly  concentrati ons associ ated with 
symptoms in pat ients with c hron i c  bronc h i t i s .  The authors i ndi cated that shorter-term f l uctua
ti ons in pol l ut ion  l evel s may have been respon s i bl e for the adverse effects detected , however . 
Emerson on ly  found a weak assoc iation  between s imi l ar dai l y  TSP l evel s i n  conj unction  wi th S02 
concentrati ons of 722 �g/m3 and decreased pu l monary function  in chron ic  obstructi ve pu l monary 
di sease patients (National Research Counc i l  1978) . Based upon these and other ep idemio l ogical 
studies  in th i s  countr, Great Bri tai n  and Europe , the Nati onal Academy of Sc iences Committee on 
Su l fur Oxides ( Nati onal Research Counc i l  1977) concl uded that 24- hour concentrations  of 300 �g/m3 
S02 and PM (as  TSP) appear as the l eve l s  above wh i ch acute morb i d i ty apparently i ncreases and 
that 180 �g/m3 ( 0 . 07 ppm) S02 and 180 �g/m3 PM ( as TSP)  shou l d  not be exceeded i f  the most 
sens it ive asthmat ic  subjects are to be protected from i ncreases i n  symptoms . 

C . 1 . 2 Chron ic  

No  acceptabl e epidemio l ogi cal studi es quanti tatively rel ate respi ratory di sease mortal i ty to 
chron ic  ( l ong-term) exposures to S02 or PM. Several researchers have reported corre l ations  
between annual 24-hour average S02  and PM  concentrat ions  in  the range of 100  to 300  �g/m3 ( PM as  
TSP)  and  decreased ph l egm production , preva l ence o f  chron ic  non- spe c i f i c  respi ratory di sease and 
decreased pu l monary functi o n  in adu l ts ,  and respi ratory symptoms , decreased pu l monary funct i on 
and i ncreased l ower respi ratory tract i nvol vement i n  ch i l dren ( Nati onal Research Counc i l  1978 ) .  
Ferri s e t  al . found a n  association  between 180 �g/m3 of P M  ( as TSP) and approximate l y  5 6  �g/m3 S02 
and decreased respi ratory function  accompan i ed by symptoms in adu l t s  (Nati onal Research Counc i l  
1978) . I n  a fo l l ow-up study no assoc i ation  was found between pu l monary function  o r  symptoms and 
131 �g/m3 PM ( as TSP) i n  combi nation  with approxi mate l y  66 �g/m3 of S02 . Lambert and Re i d  
( 1970) found a n  assoc i ation  between the preval ence of cough and phl egm and PM concentrations i n  
excess of 100 �g/m3 (BS) and S02 concentrati ons over 150 �g/m3 i n  postal workers i n  Engl and.  
Bec kl ake et al . ( 1979) reported s ign if icant differences in l u ng c l os i ng vol ume function  test 
res u l ts associ ated wi th annual S02 l evel s up to 123 �g/m3 and annual PM l evel s of 131 �g/m3 
(TSP ) .  

I n  s ummary , chron ic  exposure to S02 a s  l ow a s  150-275 �g/m3 concurrent wi th PM l evel s between 
100 and 300 �g/m3 (BS) have been strongly assoc i ated with a greater preval ence of respi ratory 
symptoms i n  adul ts and a l i ke ly  i ncreased frequency of l ower respi ratory symptoms and dec�eased 
l ung functi on i n  ch i l dren .  180 �g/m3 of PM (measured as TSP) wi th very l ow l evel s of  S02 has 
been rel ated to decreased pu l monary function  i n  adu l ts .  Several other studies  i ndi cate effects 
from chron ic  exposure to particu l ate matter and S02 at l ower l evel s than those c i ted above but 
due to i nadequaci e s  in methodo l ogy l i ttle  confi dence can be p l aced in the i r  resu l ts at t h i s  
time .  

C . 2  PARTICULATE MATTER  

Ambi ent particu l ate matter i s  often composed of s u l fur compounds and i denti fi cat ion  of the 
effects of ambi ent aeroso l s  and part ic l es i ndependent of su l fur compou nds may be impos s i b l e .  
Atmospheric part ic l es are al so compri sed o f  heavy meta l s  as  oxides �r sal ts and a wi de range o f  
vo lati l e  organi c compounds . 

I nformati on from occupat ional  expos ures i ndi cate that heal th effects are h i gh l y  dependent upon 
the phys i cal  and chemical characteri stics  of the parti c l es .  Mi neral dusts are general ly  not 
f ibrogenic  and accumul ate in the ret i cu l um framewo rk of the l ung wi thout provoki ng any i nf l amma
tory responses .  These i nert dusts general l y  on ly  present adverse heal th impacts after exces s i ve 
exposure to concentrati ons severa l - fo l d  those which  occur i n  the ambi ent envi ronment ( Hami l ton  
and  Hardy 1974) . Other part i c l e s  such as s i l i ca are capab l e  of i nduci ng a vari ety of pneumoconi osi s
type di seases at l ower l evel s of exposure , wh i l e  metal parti c l es can produce respi ratory and 
systemic  di sease ( Hami l ton and Hardy 1974) . 

Few toxico l ogical  studies have been conducted o n  the comp l ex part ic l es that occur i n  amb ient 
a i r .  S i nce a l arge proporti on of amb ient aerosol s are compri sed o f  s u l fur compounds the research 
that has been done has focused on s u l fur conta i n i ng parti c l es and aerosol s .  The fo l l owing  
di scussion  of acute and chron ic  effects of atmospheri c  parti c l es and aeroso l s wi l l  address  
su l furic  ac i d  (H2S04 ) ,  s u l fates ( su l fur ox i des) , n i trates ( n i trogen oxides) , and  respi rab l e  
part i c l es . Hydrocarbons and other organ ic  parti c l es and trace metal s are di scussed separately .  
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C . 3  SULFURIC AC ID 

C . 3 . 1  Acute 

Amdur ( 1952 , 1971) ident i f i ed that acute l ethal tox i c i ty i n  l aboratory animal s varies w i th 
spec i es , age ( be i ng more tox i c  i n  the young ) , part ic l e s i ze (approximate ly  2 �m be i ng the most 
tox i c  s i ze) , and tempe rature ( toxi c i ty i ncreases with extreme col d ) .  The acute tox i c i ty of 
H2S04 aeroso l s  is more a funct i on of  concentrat io n  than l ength of exposure. Cockre l l  and B usey 
exposed gu i nea p i gs to 25 mg/m3 H2S04 ( MMD of 1 �m) for two days and reported segmented a l ve o l ar 
hemorrhage , Type 1 pneumocyte hyperp l as i a  and pro l i ferat ion  of pu l monary macrophages . Extens ive  
experimentation  by Amdur  and  cohorts has  revea l ed pul monary functi onal  effects at H2S04 concen
trations  rangi ng from 0 . 11 to 43 . 6  mg/m3 , with part i c l e  s i ze general ly  l ess than 2 . 5 �m MMD 
( National  Research Counc i l  1978) . Recent l y ,  Amdur et a 1 . reported a recti l i near re l at i onsh ip  
between H2S04 concentrations  and pul monary f l ow res i stance i n  gui nea p i gs at  concentrati ons as 
l ow as 50-150 �g/m3 (Nat i onal Research Counc i l  1978 ) .  Amdur ( 1978) descri bed H2S04 as produc i ng 
s i x  to ei ght times the pu l monary response as S02 did  i n  other work conducted by her us i ng s i mi l ar 
experimental methodo l ogy. 

Human respi ratory effects from 1 aboratory expos ure to su l furi c ac i d mi st i n  concentrations  
rang i ng from 0 . 35-5 . 0  mg/m3 i nc l ude i ncreased respi ratory rate and decreased maximal i nspi ratory 
and expi ratory f l ow rates and t idal vol umes (Amdur et al . 1952 ) .  S i m  and Patt l e  ( 1957) determi ned 
that respi ratory response to H2S04 i s  di rectly proport ional to re l at i ve humi d i ty .  Except for 
the work of  Amdur c i ted above , acute exposures of heal thy s ubjects have shown no effects on 
pu l monary function  at H2S04 concentrations  up to 1000 �g/m3 , even "dur i ng exerc i se (Nati onal 
Research Counc i l  1978) . L i ppmann et a1 . ( 1980 ) found i ncreaed mucoc i l  i ary c l earance i n  non
smokers at H2S04 l eve l s  of 100 pg/m3 and above and decreased c l earance di stal to the trachea at 
1. 0 mg/m3 and above . Ute " et a 1 . ( 1981) found exposure to H2S04 at 1 mg/m3 potenti ated the 
bronchoconstri ctor act i o n  of carbachol i n  heal thy and asthmati c  sUbjects.  Asthmati c s ubjects 
have not shown changes i n  ai rway funct i on after exposures up to 1 . 0 mg/m3 of  H2S04 ( Sachner 
et a 1 .  1978) . 

Fai rchi l d  et a 1 . ( 1975) revea l ed that concentrati ons of H2S04 as l ow as 30 �g/m3 sh i fted the 
depo s i t i on pattern of nonv i ab l e  bacteria  i n  the respi ratory tracts of  gu i nea p i gs towards the 
upper respi ratory tract .  Schl es  i nger et a 1 .  ( 1978) demonstrated that 1 hour exposures t o  0 . 3-
0 . 6  �m H2S04 aeroso l s  at concentrati ons rangi ng from 0 . 19-1 . 36 mg/m3 s l owed part i c l e  c l earance 
i n  the bronchi  of  donkeys . 

C . 3 . 2  Chro n i c  

A s  with  acute studies , chron i c  l ethal tox i c i ty i nvestigati ons w i t h  animal s reveal that the 
concentration  of  H2S04 and not the durati on of expos ure is the most important parameter i nfl uenc
i ng tox i c i ty .  Subchron i c cont i nuous expos ure to mon keys at concent rat i ons  between 0 . 38 and 
4 . 79 mg/m3 H2S04 produced morpho l ogical  changes i n  bronc h i o l ar epi thel i a  (Al a i re et al . 1973) .  
No changes were seen i n  dogs exposed to 0 . 89 mg/m3 of predomi nantly 0 . 5  �m H2S04 aeroso l s . 
Gui nea p i gs ,  h i gh l y  sen s i t i ve to H2S04 i n  acute experimentati o n ,  were not affected by 52 weeks 
of conti nuous expos ure to up to 100 �g/m3 H2S04 (Al a i re et al . 1973 ) . Sch l es i nger ( 1978) showed 
devel opment of pers i stent l y  s l owed bronch ia l  c l earance of part i c l e s  after about 6 exposures to 
H2S04 at 0 . 19-1 . 36 mg/m3 i n  2 of the four donkeys tested. Fo l l ow-up experiments u s i ng repeated 
1 hour exposures to 0 . 1 mg/m3 H2S04 produced errat ic  bronch i a l c l earance rates , aga i n  i n  donkeys 
( Sc h l e s i nger 1979 ) .  Sustai ned and progress i ve s l owi ng o f  cl earance was aga i n  produced i n  2 o f  4 
test donkey s .  Studies  w i t h  dogs found s i mi l ar res u l ts whi l e  stud ies  w i t h  sheep found n o  al tera
t i ons in l ung c l earance rates at H2S04 concentrati ons of 14 mg/m3 (Wo l ff et al . 1979 ; Sackner 
et al . 1978 ) .  

N o  i nformati o n  i s  avai l ab l e  o n  chro n i c  exposures to H2S04 i n  humans but i t  has been hypothes i zed 
based upon both acute and chro n i c  animal test resu l ts and acute studies  with  humans that chron ic  
exposure to  100 �g/m3 H2 S04 cou l d  produce persi stent changes i n  mucoc i l  i ary c l earance i n  pre
v i ous ly  heal thy i nd i v i dual s and exacerbate cond it ions  i n  those with ex i st i ng respi ratory di sease 
(Wal sh  et a 1 . 1981 ) .  

C . 4  SULFATES 

C . 4 . 1  Acute 

The effects on pu l monary function  produced by su l fate aeroso l s  are s i mi l ar to those produced by 
s u l fur i c  ac i d  (Nati onal Research Counci 1 1978 ) .  Amdur has ranked the re l at ive i rr i tancy of a 
number of s u l fate aeroso l s  adm in i stered to gui nea p i gs us i ng s i mi l ar experimental methodo l ogy 
and found z i nc ammon i um su l fate (Zn(NH4 ) 2  ( S04 ) 2 )  to be most tox ic  ( Nati onal Research Counc i l  
1978 ) .  Its i rri tant effects o n  pul monary funct i on were stated to b e  approxi mate ly  one-th i rd of 
those detected with  H2S04 u s i ng aeroso l s  in a s im i l ar s i ze range . Tab l e  C . 1 l i sts the re l at ive 
i rri tancy of other su l fates tested by Amdur et al . ( 1978 ) .  
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Tab l e  C . l .  Rel ative I rr itant Potency of 
Su l fates i n  Gui nea P i Qs Exposed 

for One Hour 

Su l furi c acid 100 

Z i nc ammoni um sul fate 33 

Ferr ic  su l fate 26 

Z i nc su l fate 19 

Ammon i um su l fate 10 

Ammoni um b i su l fate 3 

Cupri c su l fate 2 

Ferrous su l fate 0 . 7  

Sodi um su l fate (at 0 . 1  �m) 0 . 7 

Manganous su l fate - 0 . 9  

F rom Amdur et al . (1978) . 
aData are for 0 . 3-�m MMD parti c l es 

un l ess where noted. I ncreases in a i r
way res istance were rel ated to su l furic 
ac i d  wh i c h  was assi gned a val ue of 100 . 

Based on Amdur ' s work i t  i s  d iff icu lt  to assess the re l ative  i rri tancy of su l fur compounds i �  
amb ient a i r  because o f  the importance o f  part i c l e  s i ze .  For exampl e ,  i f  ferri c su l fate i s  
present i n  the atmosphere i n  part i c l es with di ameters l ess  than 1 �m wh i l e  H2S04 i s  associ ated 
with part i c l es havi ng di ameters greater than 1 �m , ferri c su l fate wou l d  be more tox i c  to exposed 
animal s because of greater penetration of thi s compound. On the bas i s  of su l fur equ i val ents , 
the same amount of sul fur as z i nc ammoni um su l fate i s  s i xteen times as tox i c  as i t  wou l d  be i n  
H2S04 , wh ich  i n  turn i s  four times a s  toxi c  a s  the same amount of su l fur wou l d  b e  i f  i t  exi sted 
as S02 . 

Hackney (1978) reported pu lmonary function effects i n  monkeys after I- hour exposure to ( NH4 ) 2  
S04 , ZnS04 ' and NH4HC04 at concentrati ons o f  2 . 5  mg/m3 , but not from NH4 S04 or NH4N03 a t  the 
same concentrati ons . Ehrl i c h  et a l . (1978 , 1979 ) found no s i g n i f i cant al terat i ons of host 
defense mechani sms in m ice after 3-hour exposures to ammoni um su l fate , ammon i um b i sul fate , 
N02S04 , Fe2 ( S04 ) 2  or Fe ( NH4 ) 2  S04 at concentrati ons rang i ng from 2 . 5 to 6 . 7 mg/m3 S04 . S imi l ar 
exposure to general ly  l ower l evel s of cadm i um sul fate , copper su l fate , z i nc sul fate , a l umi num 
su l fate , z i nc ammoni um su l fate , and magnes i um su l fate between 0 . 2 and 3 . 6 mg/m3 S04 enhanced 
bacteri a l  i nduced mortal i ty over contro l s  by 20%. These res u l ts suggest that the ammoni um i on 
decreases su l fate to�i c ity to m ice respi ratory tract defense mechani sms whi l e  tox i c i ty i s  associ
ated with  the cat i on .  

Ute l l  e t  al . (1981) exposed 16 normal subjects and 17 asymptomati c  asthmatics  t o  NaHS04 , ( NH4 )2S04 
and NH4HS04 and then to the bronchoconstri cti ve agent carbacho l .  Concentrati ons of 1 mg/m3 NH4 
HS04 potenti ated the effects of carbacho l i n  asthmati c s .  Lower su l fate exposures produced no 
effect. K l e i nman and Hackney (1978) and Avol et al . (1979 ) eva l uated the effects of a vari ety 
of su l fates on normal subjects , those i dent i f i ed as ozone-sens i ti v e  and asthmatics .  The subjects 
exerc i sed duri ng the i r  2�- hour exposure peri ods and the test conditi ons were 88°F and 40% or 85% 
re l ative humi dity.  Pu lmonary function was unaffected i n  the subject pool after NH4 HS04 exposures 
of 100 ��/m3 and ammoni um su l fate concentrati ons of 85 �g/m3 . Asthmati cs exposed at 40% RH to 
372 �g/m (NH4 ) 2  S04 s imi l arly showed no reaction .  

Genera 1 concl us i ons from human acute experimentation i nd i  cate that concentrati ons 1 ess  than 
1 mg/m3 sul fate 'produce only i nfrequent s 1 i ght or trans i ent changes i n  pul monary function  
( National Research Counc i l 1978 ) .  

I spen and coworkers coul d find  n o  corre l ation between su l fate l eve l s  and absences due to i l l ness 
in worki ng popu l at i ons at amb i ent concentrati ons reac h i ng 35 �g/m3 ( Nat i onal  Research Counci l 
1978) . I nvest igations by Lave and Seski n ,  Wi nke l  ste i n  et al . ,  and Wi n ke l ste i n  and Kantor have 
associ ated ambient su l fate concentrati ons to excess mortal i ty (Nati onal Research Counci l 1978 ) .  
A series o f  CHESS studies conducted i n  the U . S .  i n  the l ate 1960s and ear ly  1970s s imi l ar ly  
associ ate amb i ent sul fates wi th excess mortal i ty and a vari ety of morb id ity endpoi nts ( USEPA 
1974 ) .  Howeve r ,  the 1 imi tat i ons o f  these studi e s  reduce thei r useful ness beyond provi d i  ng 
qual i tative evi dence of an assoc i at i on between ai r pol l ution and adverse hea l th effects and 
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i dent i fying the many d iff icu l ties  in conducti ng communi ty a i r  pol l ut i on heal th effects research 
(National Research Counc i l  1978 ; USEPA 1980) .  

C . 5  NITRATES 

C . 5 . 1  Acute 

No s i gn i ficant pul monary effects were found i n  heal thy and asthmatic vol unteers after l aboratory 
exposure to 7 mg/m3 Na N03 for 16 mi nutes .  The part i c l es had a MHO of  0 . 49 �m (Wa l s h  et a l . 
1981) .  Epi demi o l ogical studies  have demonstrated an assoc i at i on between atmospheric  ni trate 
l eve l s  and exacerbati on of p u l monary symptoms i n  e l derly and asthmatic persons at ni trate l eve l s  
o f  2 t o  7 . 2  �g/m3 (Wa l s h  e t  a l . 1981) . As with sul fate epi demi o l ogical  researc h ,  these resul ts 
may suffer from i nterference of confoundi ng envi ronmental var iab l es .  No i nformati on on the 
effects of chroni c  exposure to n i trates i n  animal s or humans has been found. 

C . 6  N ITROGEN DIOXIDE (N0 2 )  

C . 6 . 1 Acute 

Respi ratory i l l ness from acute exposure to l ow l eve l s  of ni trogen d i ox i de ( N02)  ranges in severi ty 
from s l i ght i rr i tati on to burni ng and pai n i n  the chest to v i o l ent cough i ng and dyspnea. Exposure 
to h i gher l eve l s  can produce chron i c  l ung di sease and death (Wal sh et al . 1981) .  Laboratory 
research has shown that pre-exposure to N02 reduces the res i stance to respi ratory i nfection i n  
l aboratory anima l s  (Wal sh e t  a l . 1981) . Th i s  effect has occurred after exposures to 3 . 6 mg/m3 
( 2 . 0 ppm) N02 ( Nati onal Research Counc i l  1977) .  Reduced res i stance to bacterial  i n fecti on i s  
thought to resu l t from i nterference o f  a l veolar  macrophage acti v i ty and may occur i n  humans 
(Wal sh  et al . 1981) . 

C l i n i cal studies  wi th human vol unteers by von N i edi n g ,  and Rokaw and Suzaki i ndicate that revers
i b l e  i ncreases i n  ai rway res i stance occur after 15 to 45 mi nute exposures to N02 at concentrations 
of 2 . 8-3 . 8 mg/m3 ( 1 . 5-2. 0 ppm) ( National Research Counc i l  1977) .  Orehek et a l . reported i nc reased 
ai rway res i stance i n  3 of  20 asthmatic subjects and i ncreased sens i t i v i ty to carbacho l ,  a broncho
constricto r ,  i n  13 of 20 asthmati cs exposed to 200 �g/m3 ( 0 . 11 ppm) N02 for 1 hour (Wa l sh et a l . 
1981) . Th i s  has been the only adverse health effect reported i n  humans c l i ni ca l l y  exposed to 
N02 concentrati ons l ess than 2 . 82 mg/m3 ( 1 . 5 ppm) . 

C . 6 . 2  Chron ic  

The chron i c  hea l th effects of  N02 are l ess wel l  documented ( National Research Counc i l  1977 ) .  
Cont i nuous or pro l onged i ntermi ttent exposure for 3 or 6 months to 940 �g/m3 ( 0 . 5 ppm) N02 
reduced the res i stance to bacteri a l  i nfection  of  l aboratory anima l s .  Patho l Qg i cal  and phys i o
l og i ca l  abnormal i ties  of i ncreas i ng sever ity have been seen i n  animal s . exposed to h i gher concen
trations .  Epi demi o l ogical  studi es i ndi cate the presence of excess acute i n fecti ous respi ratory 
di sease i n  heal thy human popul ations after exposure to 100 to 580 �g/m3 ( 0 . 053-0 . 31 ppm) N02 . 
Other epi demi o l ogical  studies found changes i n  venti l atory functi on i n  popu l ations exposed to 
greater than 150 �g/m3 ( 0 . 08 ppm) . The res u l ts from these epidemi o l ogical stud i es must be 
i nterpreted wi th caution , however ,  because other air pol l utants capab l e  of  i nduc i ng the observed 
effects were al so present. 

C . 7  OZONE AND PHOTOCHEMICAL OXIDANTS 

C . 7 . 1 Acute 

Ozone is the major component of photochemical  oxidant mi xtures and has recently been recogn i zed 
as a re l i ab l e  i ndi cator of the adverse heal th effects due to th i s  group of po l l utants ( USEPA 
1978 ) .  Ozone and the other consti tuents i n  photochemi cal smog genera l l y  cause b i o l ogical  effects 
i n  anima l s  and humans s i mi l ar to those associ ated wi th ni trogen d ioxide .  Whi l e  the toxi co
l ogical  and heal th endpo i nts are s imi l a r ,  ozone ( 03) is cons i derably more tox ic  than N02 · 

Acute experi ments with animal s i ndi cate a range of effects from exposure to 03 concentrations of  
392-1960 �g/m3 ( 0 . 2- 1  ppm) i nc l ud ing al tered pu l monary functi on , morphol ogi cal changes i n  pulmo
nary ti ssue , b i ochemi cal effects and al terati ons of genet i c  materi a l  (USEPA 1978 ) .  Increased 
suscepti b i l i ty to bacteri al  i nfection  has been detected in a number of i nvesti gat i ons with 
animal s upon short-term exposure to 196 �g/m3 ( 0 . 10 ppm) 03 and l ower ( USEPA 1978 ; Nati onal 
Research Counc i l  1977) .  

Data from c l i n ica l  experimentation  wi th humans i s  h igh ly  suggesti ve that a l terati ons i n  pulmonary 
function  occur upon acute exposure ( hours) to 1 . 47 mg/m3 ( 0 . 75 ppm) 03 i n  l i ghtly exerc i s i ng 
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subjects . Experi menta l res u l ts are more vari ab l e  at l ower l eve l s  of exposure .  Several researchers 
have i denti f ied changes in pu l monary function after 2-hour exposures to 730 �g/m3 ( 0 . 37 ppm) i n  
subjects exerc i s i ng i nterm ittently (USEPA 1978) .  Another researcher detected changes only i n  
known 03-sens i ti ve subjects ( persons who have demonstrated a n  abnormal l y  h i gh suscept ib i l i ty to 
the i rri tati ng properties  of 03)  at th i s  l evel . Th i s  same researcher,  i n  another study ,  found 
Canadi an subjects to react to 730 �g/m3 ( 0 . 37 ppm) 03 wh i l  e Cal i forni an subjects s imi l arly 
exposed were not affected ( USEPA 1978 ) .  Th is  resu l t  i ndi cates deve l opment of tol erance to 03-
i nduced physi o l ogi cal changes which are detected by pul monary functi on .  De Luc i a  and Adams 
observed changes i n  l ung function  and respi ratory patterns i n  2 of 6 heal thy adu l ts undergoi ng 
strenuous phys i ca l  exerc i se after I-hour exposures to 03 l eve l s  of 590 �g/m3 ( 0 . 30 ppm) and 
aga i n  at 290 �g/m3 ( 0 . 15 ppm) ; two other researchers have detected al terati ons in pul monary 
function  i n  a portion  of subjects tested at 200 �g/m3 ( 0 . 1 ppm) 03 ( USEPA 1978) . Hackney et al . ,  
however ,  were unab l e  to detect any effects at 490 �g/m3 ( 0 . 25 ppm) 03 , even i n  " reacti ve subjects" 
(USEPA 1978 ) .  Al l changes i n  l ung function detected i n  the above research have been revers i b l e .  
These l aboratory experiments have a l so detected sel f- reported symptoms i nc l udi ng throat t ick l e ,  
substerna l ti ghtness , pai n upon deep i nspi rati on  and cough i n  exposed subjects at l eve l s  assoc i ated 
with a l tered pu l monary function ( USEPA 1978 ) .  The symptoms are proporti onal to dose. During 
strenuous exerc i se ,  symptoms occas iona l ly prevented subaects from comp l eti ng the tests . Ozone 
i rri tates the major bronchi of test subjects at 490 �g/m ( 0 . 25 ppm) ( USEPA 1978 ) .  

Researchers have detected i nc reased lys i s  of  b l ood erythrocytes i n  heal thy human subjects fol l owing  
03 exposure to  concentrations as l ow as 730  �g/m3 ( 0 . 37 ppm) . There is  confl i cti ng evi dence 
whether or not acute exposure at th i s  l evel p roduces chromosome abnormal i t i es i n  l ymphocytes of  
heal thy subjects . Other b i ochemi cal changes i n  the bl ood of human subjects exposed to  03 at 
l eve l s  l ess than 980 �g/m3 ( 0 . 5 ppm) have been determi ned but the c l i ni cal s i gn i fi cance of these 
effects i s  unknown ( USEPA 1978) . 

Epidemi o l ogical research has assoc iated tota l oxi dant exposures i n  the range of 200-290 �g/m3 
( 0 . 10-0 . 15 ppm) and greater wi th fai l ure of h i gh school cross country runners to improve runn i ng 
performance (Wayne et al . reported i n  USEPA 1978 ) .  These resu l ts have been veri f ied by reana l ys i s .  
Hammer e t  al . found a n  association  i n  students between chest di scomfort and maximum hourl� 
oxi dant 1 eve 1 s of 490-570 �g/m3 ( 0 . 25-0 . 29 ppm) ; cough and ox i dant 1 eve 1 s of 590-760 �g/m 
( 0 . 3-0 . 39 ppm) ; and headache and l eve l s  of 590-760 �g/m3 ( 0 . 3- 0 . 39 ppm) (USEPA 1978 ) .  These 
fi ndi ngs correl ate we l l  wi th c l i n i cal research resu l ts .  Japanese researchers found h i gher rates 
of respi ratory symptoms and headaches i n  students exposed to oxi dants at concentrati ons greater 
than 200-290 �g/m3 ( 0 . 1- 0 . 15 ppm) (USEPA 1978 ) .  These res u l ts are di ff i c u l t  to i nterpret because 
of the poss i b l e  presence of confound i ng vari ab l es and the potenti a l  for oxidant pol l ution i n  
Japan t o  b e  characteristical ly  di fferent from that wh i ch occurs i n  the U . S .  Epi demi o l ogi cal 
i nvesti gations l i nk  oxi dant exposure above 200-880 �g/m3 ( 0 . 10- 0 . 45 ppm) to eye i rri tation :  The 
quant i t i es of 03 present i n  these ep idemi o l ogi cal studies is di ff icu l t to determi ne but resu l ts 
from c l i n i cal  studies i ndi cate that 03 i s  not respons i bl e for eye i rr itat i o n .  Peroxyacetyl 
n i trate ( PAN) and peroxubenzoyl n i trate ( PB2N) are probably respons i b l e  for the eye i rri tation  
effects observed (Wal sh et  al . 1981 ) .  No  research has  conc l us i ve ly  associated dai ly oxi dant 
l eve l s  to i ncreased mortal i ty (USEPA 1978) . 

C . 7 . 2 Chron ic  

Chron ic  exposure of animal s to  03 has produced a variety of morpho l og i cal  c hanges at  l eve l s  l ess  
than 1970 �g/m3 ( 1  ppm) (USEPA 1978) . Emphysematous changes and  damage to  term inal  bronc h i o l es 
and al veo l i have been detected after repeated,  i ntermi ttent exposure to 784-1058 �g/m3 ( 0 . 4-
0 . 541 ppm) 03 for as l i ttl e as 3 month s .  No experiments have assessed the l ong-term effects o f  
ozone/oxi dant exposure i n  humans .  Ep i demi o l og ical res u l ts showi ng assoc i ations  w i t h  respi ratory 
morta l i ty and i ncreased i nc idence of chron ic  obstructi ve pul monary di sease are i nconcl us ive 
( USEPA 1981 ) .  

C . 8  RESP IRABLE PARTICLES 

I t  has become i ncreas i ng ly  apparent that parti c l es in the smal l est s i ze range are at l east 
parti al l y  respon s i b l e  for the adverse heal th effects assoc i ated wi th atmospheric  particu l ate 
matter (Wal sh et al . 1981) .  Part i c l es l ess than 2 . 5 �m i n  di ameter eas i l y  penetrate i nto the 
di stal portions  of the respi ratory tract where they contact re l at ive ly  u nprotected ti ssue and 
can rema i n  for l ong peri ods of time. Part i c l es l ess ttl-an 2 . 5 �m in di ameter al so conta i n  a 
l arge percentage of the su l fates , n i trates , su l furic ac i d ,  heavy meta l s  and organi c  speci es that 
occur in ambi ent a i r .  

Amdur ( 1952 , 1971) has i denti f ied the importance of part i c l e  s i ze i n  human and animal  toxi c i ty 
research i ndi cat i ng that parti c l es with approximate ly  2 �m mass mean di ameter (MMD) are the most 
tox i c  to rodents .  Experiments with i nert dusts and powders l ess than 1 �m i n  di ameter produced 
pul monary functional changes and impai red gas exchange after brief exposure i n  both heal thy and 
asthmati c  human subjects (Wa l sh et al . 1981 ) .  The groups of subjects responded at di fferent 
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t ime s  wi th the t ime l ag between exposure and respi ratory response being greater in heal thy 
subjects . 

Epidemi ol ogical  research to date has been l arge l y  i nsensi t i ve to the potential  ro l e  p l ayed by 
resp i rab l e  parti c l es i n  caus i ng adverse effects on human hea l t h .  The Bri t i s h  data are probab ly  
more i ndi cat i ve of the  i mpact of resp i rab l e  parti c l es than are American res u l ts si nce the  BS 
moni tori ng method primari ly  detects parti c l es i n  a smal l er s i ze range . The on ly  conc l us i on that 
can be reached wi th avai l ab l e  evi dence is that i nhal at i on of fi ne parti c l e s  may be respons i b l e  
for a t  l east a porti on o f  the adverse respi ratory-re l ated effects that occur i n  an imal s and 
humans but that no quanti tati ve re l at ionsh ip  can be estab l i s hed at th i s  time .  

C . 9  HYDROCARBONS AND ORGAN IC MATTER 

Hydrocarbons and other organ i c  matter present i n  the ambient atmosphere i nc l ude a vari ety of 
potenti al l y  harmfu l  agent s .  The two c l asses of compounds of most concern on the bas i s  of heal th 
are polynuc l ear aromatic hydrocarbons ( PNAs ) and the i r  neutral n i trogen anal ogues .  These c l asses 
of compounds conta i n  several carc i nogen ic  agents i nc l udi ng the potential  carc i nogen benzo( a)pyrene .  
Many studies  i ndi cate that PNAs and other pol ycyc l i c  organic  matter are primari l y  associ ated 
with parti c l es i n  the respi rab l e  s i ze range (Wal sh  et al . 1981 ) .  I nformati on on the heal th 
impacts of these substances i s  deri ved primari l y  from occupati onal data . Extrapo l at ion  of th is  
i nformati on to  the  publ i c  i s  d iff icu l t  because of known di fferences i n  sens i t i v i ties  to  e ffect 
between wo rki ng popu l ations and the general pub l i c  and vari ations i n  type and degree of exposure .  

C . 9 . 1  Acute 

The l arge number of PNAs re l eased duri ng coal combusti on and/or present in the atmosphere produce 
a wide variety of b i o l ogi cal effects . The pri mary focus of past and current research i nto these 
effects has been the i r  mutage n i c i ty ,  cytotoxi c i ty and carc i noge n i c i ty (Wal sh  et al . 1981 ) .  
These effects have been studi ed i n  subce l l u l ar and cel l u l ar i nvesti gat ions  wi th ani mal s and 
corre l ated with occupationa l  and commun i ty exposures i n  humans . A variety of PNAs are capab l e 
of i nduc i ng mutat i ons i n  a number of accepted i n  vi tro test systems (Wal sh  et al . 1981) . Muta
gen i c  effects may occur di rectly or i ndi rectly ilfter metabo l i c  acti vat ion .  Metabol i c  acti vati on 
subjects the i n i t i al test compound to enzyme action  wh i ch degrades the chemical i nto bi o l ogi cal ly  
more usefu l  forms .  Oftentimes , the  metabo l i tes , and not  the  ori g i nal  compound , i nduce the 
mutagen i c  effects . Pery l e ne ,  benzo(a)pyrene , dibenz ( a , c )anthracene , cyc l openta(c , d)pyrene , 
3-methyl chol anthrene , chrysene and 7 ,  12-dimethyl benz(a)anthracene are amongst the strongest  
mutagens i dent i f i ed i n  studies  conducted to  date (Wal sh  et al . 1981) . Cytotoxi c i ty testing  may 
al so requ i re metabo l i c  act ivation for certa i n  compounds . Tests for cytotoxic  effects are general ly  
conducted in  cu l tures of rodent or occas i onal l y  human cel l s .  In  general , 7 ,  12-dimethy l benz(a)  
anthracene , 3-methyl chol anthrene , benzo(a)pyrene , and  dimethyl  and di ethy l n i trosami ne are among 
the most cytotox i c  po lynucl ear aromati c  hydrocarbons i dent i f i ed thus far (Wa l sh  et al . 1981) . 

The abi l i ty of PNAs to produce morpho l og ical transformations  i n  mamma l i an cel l s  has been suggested 
to i ndicate carci noge n i c  potential  (Wal s h  et al . 1981) . Several acute i nvestigati ons in rodent  
cel l systems have i dent i f i ed cel l ul ar transformat ions  wi th the  same compounds as  have been 
pos i ti ve ly  corre l ated wi th mutagen i c i ty and cytotoxi c i ty as d i scussed above (Wal sh  et a l . ) . 

The l owest  concentrat ion  requi red to produce any o f  these effects i n  cel l u l ar systems i s  5 ng/mL 
of so l ut i on  for 72 hours . Extrapo l at i ng t h i s  dosage di rect ly  to atmospheric  exposure i n  humans 
cannot be done for a variety of reasons . 

Acute exposures to h i gh l eve l s  of PNAs and other po lycycl i c  organ ic  matter has produced non
neop l ast ic  s ki n  and eye responses i n  a number of c l i n i cal and occupati onal setti ngs (Wa l s h  et 
a 1 .  1981) .  Ski  n app 1 i cat i on of  coal tar and coal tar sol ut ions  i n  the 1 aboratory has produced 
phototoxi c i ty ,  erythema , decreased m i toti c  acti v ity and i nduction  of enzyme act i v i ty re l ated to 
cancer i n i t i ation  (Wal s h  et al . 1981) .  Occupati onal exposure to coal tar and coal tar products , 
p i tch , creosote , asphal t and petro l eum products has produced non-al l ergi c  and al l erg i c  dermat i ti s ,  
phototox i c i ty and photoal l ergic  reacti ons , fo l l i cu l i ti s ,  acne , and p igment di sturbances (Wa l s h  
et a 1 .  1981) . 

C . 9 . 2 Chron i c  

Ski n carc i nomas have been observed i n  worki ng popu l at ions  exposed to unquant i f i ed l eve l s  o f  h i gh 
temperature coal tar products (Wal sh  et al . 1981) . Several epidem i o l og ical i nvestigati ons of 
worki ng popul ati ons have correl ated l ong term exposure to products of coal di sti l l ati on with 
e l evated rates of l ung cancer and occasi onal l y  cancer at other s i tes (Wal s h  et al . 1981) . 
Because exposure data are general ly  not avai l ab l e  from these studies the on ly  conc l us ion  that 
can be made i s  that the r i s k  of cancer i ncreases with pol l utant concentrat ion  and durati on of 
exposure , hence total dose .  An occupat ional  study by Hammond et al . of roofers and  waterproofers 
found excess l ung , b l adder and ski n cancer and l eukemia i n  these workers (Wal s h  et al . 1981) . 
Cal cu l at i ons of exposure of these workers to organ i c  matter us i ng benzo (a)pyrene (B (a )P )  as a 
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surrogate were equ i val ent to amb i ent a ir  concentrati ons of 2 . 088 �g/m3 . However, the i ncubat ion  
peri od of cancer i s  very l ong and exposure condi tions  may have been di fferent (probab ly  worse) 
duri ng the period prior to this study .  For examp l e ,  B(a)P concentrati ons measured in the v i c i n i ty 
o f  coal p i tch roofi ng operati ons i n  1967 were 14 �g/m3 , seven times h i gher than those detected 
by Hammond et al . during the early 1970s.  In  summary , the range o f  B(a)P concentrations  ( used 
as an i ndi cator of PNA exposure) assoc i ated with i ncreased cancer r i s ks i n  worki ng popul at ions  
i s  1 . 2 to  200 �g/m3 (Wa l s h  et al . 1981 ) .  These data must  be  i nterpreted caut ious ly ,  however , 
because past exposures to B ( a ) P  for these workers are l i ke ly  to have been greater than the 
measurements taken at the t ime the excess cancer was detected actual l y  i ndi cate . H i gher exposures 
at earl ier  times may have contributed di sproporti onate l y  to the doses l eadi ng to cancer i nducti on .  

Several commun i ty studies  i ndi cate that urban dwe l l ers are at i ncreased ri s k  o f  l ung cancer when 
compared wi th the i r  rural counterparts .  The assoc i ation  between th i s  i ncreased ri s k  and PNAs i n  
the atmosphere ( general ly u s i ng B (a)P  a s  a n  i ndi cator) has not been conc l u s ive ly  estab l i shed 
(Wa l s h  et al . 1981 ) .  T h i s  i s  s i gn i f icant aga i n  because of the dramati c  decreases in amb ient 
l evel s of  PNAs (measured as B(a)P)  that have occurred throughout the U . S ( see Appendix B . 9 ) .  I f  
a n  assoc i ation  exi sts between PNA ai r po l l uti on  and excess l ung cancer amongst the pub l i c ,  i t  i s  
l i ke ly  due to h i stori cal  and not present l eve l s  o f  contami nants . 

C . 10 TRACE ELEMENTS 

Several trace e l ements in ambi ent a i r  represent potential  hazards to pub l i c  heal th . Human 
exposure to meta l s  i n  the atmosphere may resu l t  from di rect i nhal at i o n  or i ndi rect ly  from contact 
with or i ngesti on of contaminated surface waters . I ngesti on of contami nated aquati c  organi sms 
or of crops grown on contami nated soi l s  i s  al so  poss i b l e  but of l es ser importance.  Wa l sh et al . 
( 1981) have i denti fi ed arsen i c ,  beryl l i um ,  cadmi um, chromi um , me rcury , n i cke l , se l en i um and 
thal l i um as bei ng the trace metal s of  primary concern wh ich  are re l eased by coal combusti o n  
sources .  Most of these are preferenti al ly  concentrated i n  coal f ly  a s h  or are di scharged a s  
vapors . Many have been found to be concentrated on the smal l est part i c l e s  i n  power p l ant f l ue 
gas (Wal s h  et al . 1981 ) .  I n  general , envi ronmental trace metal s are assoc i ated wi th , or s uspected 
of caus i ng ,  human i l l ness through chron i c ,  l ow- l evel exposures .  Acute l y  toxi c  concentrati ons 
are not common , espec ia l ly  i n  assoc i ation  wi th coal  combustion .  A d i scuss ion  of the trace 
e l ements of concern from coal combustion  i s  presented i n  Wa l sh et al . ( 1981) and summari zed 
bel ow. 

C . 10 . 1  Arsenic  

Arsenic  po i so n i ng can  resu l t from i nhal at ion , i ngestion  and  absorption  through the  s ki n .  E l emental 
and certai n  organic  and i norganic  forms are capab l e  of produc i ng toxi c  reactions .  Tri valent 
arsen i te i s  more tox ic  than pentava l ent forms of the e l ement. The estimate of the maximum 
to l erab l e  dai ly  i ntake for humans i s  14-20 mg. Arsen i c  has been assoc i ated with genotoxi c  
effects i n  humans .  Workers exposed t o  h i gh l eve l s  o f  arsen i c  had a n  abnormal ly  h i gh frequency 
of chromosomal aberrations  i n  the i r  lymphocytes .  Arsen i c  exposure to l eve l s  between 254-696 �g/m3 
has been weakly assoc iated wi th cancer i n  s heep dip  workers . Orchard sprayers exposed to 140 �g/m3 , 
and other groups of workers exposed to approxi mate l y  100 �g/m3 for under 25 years , s howed no 
i ncreased ri s k  of cance r,  however. Other adverse heal th effects associ ated wi th arsen i c  occur 
at h i gher exposures  than those associ ated with cancer.  The dai l y  i ntake for humans has been 
cal cu l ated to be from 0 . 137-0 . 40 mg/perso n .  The "acceptab l e  a i r  concentration"  of  arsenic  I I I  
establ i shed by the panel o f  heal th experts chai red by Morrow i s  1 x 10- 5 �g/m3 . The estimated 
Permi s s i b l e Concentration  for amb i ent a i r  based on heal th protection cal c u l ated by C l e l and and 
Kingsbury as part of the i r  Mu l t imed ia  Envi ronmental Goal s i s  5 x 10-3 �g/m3 for both arsen i c  I I I  
and V (USEPA 1977 ) .  

C . 10 . 2 Beryl l i um 

Beryl l i um i s  a h i gh l y  toxic  metal wh i ch upon i nhal ati on i s  retai ned by the l ungs . I ndustrial  
exposures of 0 . 31-1310 �g/m3 have caused chron ic  l ung di sease ( beryl l i o s i s )  in  a portion  of 
exposed workers .  Many of these victims al so deve l oped hypox ia .  Anima l s  exposed to 50-100 �g/m3 
experienced acute l ung di stress  and l ung damage .  Beryl l i um produces cancer i n  animal s upon 
exposure to ai r concentrations  of 10 �g/m3 and h i gher but thi s  di sease has not been assoc i ated 
with humans .  Ske l etal damage can res u l t  from i ngest ion .  

The  Nat i o na  1 I nst i tute of Occupat i o na  1 Safety and Heal th (N IOSH) recommended an  atmospheri c 
standard of 0 . 01 �g/m3 to protect commun i ty heal th i n  nei ghborhoods near beryl l i um- u s i ng i ndus
tri es .  The "acceptab l e  air concentration"  identi f i ed by Morrow, et al . is 5 . 0 x 10-3 �g/m3 . 
The Estimated Permi s s i b l e Concentration  de ri ved by C l e l and and Ki ngsbury to protect publ i c  
heal th i s  1 . 0  �g/m3 (USEPA 1977 ) .  
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C . 10 . 3  Cadm i um 

Cadm i um occurs as a part i c u l ate i n  the atmosphere , with  approximatel y  60 percent fal l i ng wi th i n  
the respi rab l e  s i ze fraction.  Subcel l ul a r ,  cel l ul ar and animal  tests i ndi cate that cadm i um i s  
cytotoxi c ,  genotoxi c  and causes anem i a ,  hypertens i o n ,  cardi ovascu l ar di sease and a variety of  
b iochemi cal effects o f  uncertai n  consequence .  Acute exposures i n  animal s have a l so produced 
progressive  and permanent l ung damage .  Certai n  of  these effects have been veri f ied t o  occur i n  
humans . Human exposures t o  3000-15000 �g/m3 cadm i um dusts over 2 0  years may res u l t  i n  some 
chro n i c  l ung damage . Acute exposures to dusts i n  the range of 30-690 �g/m3 were not associ ated 
with any adverse e ffects . Estimates for the m i n imum atmospheric  exposures necessary to produce 
renal damage in humans i n  20 years range from 1 . 6-21 �g/m3 and 0 . 8-2 �g/m3 for 50 years of 
exposure . Epi demio l og i ca l  studi es l i nk ing cadmium concentrations in a i r  to hypertension  and 
arteriosc l eroti c heart di sease are suggesti ve but not conc l us ive .  Several occupati onal studies  
have associated cadmi um  exposure with i nc reased scrotal and/or respi ratory cancer .  Average 
adul ts i ntake 50-75 �g/day of cadm i um ,  l ess than 2% of whi ch i s  i nhal ed. Morrow et a l . set the 
" acceptab l e  a i r  concentration" for cadm i um at 0 . 05 �g/m3 , whi l e  the atmospheri c  Estimated 
Permi s s i bl e Concentrati on calcu l ated by C l e l and and Ki ngsbury to protect heal th i s  0 . 12 �g/m3 
( USEPA 1977) . 

C . 10 . 4  Chromi um 

Atmospheri c chrom i um i s  i n  particu l ate form. Subcel l u l ar ,  cel l ul a r  and an ima l  experimentation 
have found chromi um to i nduce b iochemi cal , mutagenic  and carc i nogenic  e ffects . Occupati onal 
evidence i nd icates that re l at i ve ly  h i gh exposures ( 0 . 5- 1 . 5 mg/m3 ) to chrom i um for 6-9 years 
i nc rease the r i sk  of l ung cancer whi l e  even h i gher exposures cause severe acute i rr itation o f  
nasal  ti ssue .  Chromi um IV i s  thought t o  b e  more toxi c  than chromi um I I I  ( the form that pre
domi nates in the atmosphere ) .  Most of chromi um uptake by humans occurs via i ngestion .  The 
"acceptab l e  a i r  concentrati on" set by Morrow et a l . is 0 . 05 �g/m3 . The Estimated Permi s s i b l e  
Concentrati on for a i r  t o  protect hea l th i s  0 . 12 �g/m3 (USEPA 1977) . 

C . 10 . 5 Mercury 

Mercury i s  capab l e  of accumu l ation  and passage through the food cha i n .  Envi ronmenta l human 
exposure may e i ther be di rect or through contami nated food sources . I nhalation  of e l emental 
mercur� vapor can be harmfu l  to humans and i nhal ati on  of  a l ky l  mercurial  compounds at l eve l s  o f  
1 mg/m for several months has reported l y  caused human fata l i ti e s .  Some symptoms of  o rgan ic  
mercury poisoni ng have been reported to  occur after exposures to  a i r  l eve l s  between 0 . 1-1 mg/m3 . 
Month ly average exposure to 0 . 03-0 . 1 mg/m3 produced no s i gn i f i cant effects .  

Inorganic  mercuri al s from power p l ant emi ssi ons are not expected to be  an  i nha l at i on r i s k ,  
however. Occupati onal data reveal that exposure t o  i no rganic  mercury i n  at�ospheres conta i n i ng 
l ess  than 10 �g/m3 have not been associ ated with s i gn i f i cant adverse hea l th effects.  I nc reasi ng 
l eve l s  of exposure are di rectly associ ated wi th effects on the central nervous system. Ingesti on 
of o rganic  mercury can produce nervous and other symptoms and death.  The U . S .  Envi ronmental 
Protect i on Agency has estab l i shed a maximum al l owab l e  concentration for amb i ent a i r  of  1 �g/m3 
for mercury. "Acceptab l e  a i r  concentrati ons" set by Morrow et al . are 0 . 1  �g/m3 for i no rganic  
mercury and  0 . 01 �g/m3 for  o rganic  mercury. The  Estimated Permi s s i b l e  Concentrati on for  air  i s  
0 . 024 �g/m3 (USEPA 1977 ) .  

C . 10 . 6 N i c ke l  

As wi th several  other trace e l ement s ,  the  chemi cal  species  of  ni cke l  affects i ts toxi c i ty .  
Subcel l u l ar ,  cel l u l ar and  animal experi mentation  has reveal ed n i c ke l  to be cytotoxi c ,  mutagen ic  
and  genotoxi c .  D i rect contact wi th human sk in  produces ski n reactions i n  certai n i nd i v i dua l s .  
Other effects o f  n i c ke l  parti c l es have been reported i n  both mammal s  and humans . N i c ke l  carbonyl  
i s  the  most toxi c  of  al l ni cke l  compounds i n  humans and i s  general l y  acknowl edged as a potentia l  
carci nogen.  I t  has been correl ated wi th nasal  and respi ratory cancers . N i c ke l  oxide and su l f ide 
are considered potenti al  carci nogens .  

I nhal ation accounts for approximate ly  1-2% of  n icke l  i ntake by  humans.  Amounts absorbed i nto 
the body v ia  th i s  and other pathways are not known . Morrow , et al . set the "acceptab l e  a i r  
concentrati on" a t  0 . 01 �g/m3 for n i c ke l  and 1 x 10-6 �g/m3 for n icke l  carbonyl . The Esti mated 
Perm i s s i b l e  Concentrati on for a i r  i s  0 . 24 �g/m3 for ni cke l  and 0 . 8  �g/m3 for n icke l  carbonyl . 

C . 10 . 7  Se l e n i um 

Se l eni um i s  associ ated wi th respi rab l e  part i c l es i n  the atmosphere . Chro n i c  i ndustrial exposures 
at rel atively h i gh concentrations cause nasal b l eed ing ,  l oss of  smel l ,  dermatit i s ,  headache and 
i rr i tati on of  mucous membrane s .  The effects of  chron ic  exposure to sel eni um are unknown. 
Al though l i ttl e i s  known about the toxi co l ogy of the e l ement ,  the respi ratory pathway i s  not 
seen as a major route of entry i nto the body wi th normal dai l y  dietary uptake rang i ng from 15 to 
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50 !-Ig/day . Morrow, et al . estimated an " acceptab l e  air concentrati on"  for se l en i um o f  0 . 1  !-Ig/m3 
whi l e  the E ;timated Permi s s i b l e Concentration  for a ir  i s  0 . 5 !-Ig/m3 (USEPA 1977 ) .  

C . 10 . 8  Thal l i um 

Tha l l i um i s  h i gh l y  toxic  upon acute adm i n i strat ion  to animal s .  Occupati onal exposures have l ed 
to thal l i um po i so n i ng after i nhal at ion , i ngestion , or s ki n  contact .  I t  accumu l ates i n  ti ssue .  
L i ke mercury ,  the passage o f  tha l l i um through the food chain  to  humans i s  of  concern .  Morrow ' s 
acceptab l e  a ir  concentrati on i s  0 . 01 !-Ig/m3 . C l e l and and Ki ngsbury ' s  Estimated Perm i s s i b l e 
Concentrati on for a i r  i s  0 . 24 !-Ig/m3 ( USEPA 1977) .  

C . 11 COMBINED EXPOSURES 

Many res i dents o f  the northeast are s imu l taneous ly  exposed to re l at i ve ly  h igh l eve l s  of  several 
criteria a i r  pol l utants i nc l udi ng vari ous mi xtures of S02 , TSP , N02 , 03 , and CO. In add it ion , 
they are exposed to several non-criteria a ir  po l l utants s uch  as su l fates , n i trate s ,  s u l furic  
ac i d ,  trace meta l s  and pol ynuc l ear aromati c  hydrocarbon s .  Atmospheric concentrati ons for many 
of these sUbstances wi l l  i ncrease as a resu l t of coal convers i o n .  The i nteraction  of these 
substances in the atmosphere and in human t i s sue may res u l t  in add it ive ,  synerg ist ic  or antago
n i st ic  effects upon human heal th .  Bes i des the  extens ive ep idemio l ogical  data base for  parti cu
l ate matter and S02 , l i tt l e  research has been conducted on the heal th effects of exposure to 
mul t ip l e atmospheric contami nants . The ava i l ab l e  i nformation  is di scussed be l ow. 

C . 11 . 1 Acute 

Amdur ( 1961) , Amdur and Underh i l l  ( 1968) , Amdur ( 1974) and Amdur et a l . ( 1978) reported res u l ts 
from experiments with animal s that i ndi cated s i mul taneous exposure to S02 and aeroso l s  capab l e  
of converti ng S02 t o  H2S04 had a greater effect o n  resp iration  than d i d  e i ther S02 o r  the aeroso l  
a l one .  S i nce s i mul taneous exposure to S02 and sol  id  aeroso l s  not capab l e  of i nteracti ng with 
S02 did not exh i b i t  potentiation  (Amdur and Underh i l l  1968) , the theory devel oped that i ncreased 
effects were not due to potentiation  but to H2S04 aerosol s .  These resu l ts have been reported i n  
stud i es with human vol unteers ( Nakamura 1964 ; Toyama 1962 ; Sne l l and Luchsi nger 1969 ) .  Sne l l  
and Luchs i nger ( 1969 ) found s i mul taneous exposure o f  human s ubjects to 5 ppm S02 and NaC l aerosol  
( 7  !-1m average diameter) to  be  the  l owest  l evel of  S02 at  wh ich  decrements in  pu l monary functi o n  
were noted. S i g n i f i cant effects on pu l monary funct ion  were observed after exposure t o  0 . 5  ppm 
S02 i n  comb i nation  with di sti l l ed water aeroso l  ( 0 . 3 !-1m diameter) . 

Toxico l ogical  expos ures of H2 S04 and 03 have produced equi vocal resu l ts . Last and Cross ( 1978) 
reported synerg ist ic  effects upon h i stopatho l og i cal exami nation  of rats s i mul taneous l y  exposed 
to 0 . 78-0 . 98 mg/m3 03 and 1 mg/m3 H2S04 • Grose et al . ( 1980 ) on the othe r hand , reported antago
n i st i c  effects upon c i l iary beat i ng frequency in hamster trachea after sequentia l  exposure to 
f i rst 0 . 196 mg/m3 03 and then 0 . 88 mg/m3 H2S04 • Gardner et a l .  ( 1977) reported an add i t i ve 
effect between H2S04 and 03 i n  tests o f  s uscept i b i l i ty to bacteri al  i nfection  with m ice .  When 
0 . 196 mg/m3 03 was adm i n i s tered immedi ately fo l l owed by 0 . 9  mg/m3 H2S04 i ncreased suscepti b i l -
i ty t o  i nfection  was noted. T h i  s effect d i  d not occur after a reversal of  the sequence o f  
pol l utant admi n i stration  was made. 

Bates and Hazucha ( 1973) reported a synerg i st i c  e ffect upon pu l monary function  in human s ubjects 
acute ly and s i mul taneous ly  exposed to 0 . 37 ppm 03 and S02 . Kagawa and Ts uru ( 1979 ) reported a 
s imi l ar synergy i n  exerc i s i ng humans after s i mul taneous exposure to 0 . 15 ppm 03 and S02 . Bel l 
et al . ( 1977) and Horvath and Fo l i nsbee ( 1977 ) cou l d  not repl i cate these resul ts and suggested 
that the effects noted by Bates and Hazucha may have been due to H2 S04 aerosol  formati on in the 
exposure chamber. Von N iedi ng et al . ( 1979) did not f i nd evi dence o f  pol l utant i nteracti on i n  
human s ubjects exposed to 5 ppm S02 ' 5 ppm N02 and 0 . 1  ppm 03 • 

Simul taneous ozone and N02 exposure resu l ted i n  an add i t i ve effect by reduc i ng the res i stance to 
bacterial  i nfection  i n  m ice (Nat iona l  Research Counc i l  1977a) .  A comb i nati on of 03 , 0 . 3  ppm 
N02 , and 30 ppm CO produced no effects on mal e vol unteers beyond those attri buted to 03 al o ne 
(Nat ional  Research Counc i l  1977b ) .  

C . ll . 2 Chron ic  

Subchron ic  exposure to  S02 , H2S04 and  f ly  ash  ei ther s i ngul arly or i n  various combi nat i ons i n  
gui nea p i gs resu l ted i n  no potenti at ion  of the  effect of f ly  ash on  e i ther pu l monary functi on or  
l ung morphol ogy (Al a i re et al . 1975) .  Morpho l ogical  changes were observed i n  monkeys exposed to 
2 . 6  mg/m3 S02 p l u s  0 . 88 mg/m3 H2S04 , however. Chron ic  experiments with beag l e  dogs revea l ed 
that mi xtures o f  1 . 1 mg/m3 S02 and 0 . 09 mg/m3 H2 S04 produced anatomic al terat i ons after 61 months 
of exposure ( Hyde et al . 1978) . These effects occurred at l eve l s  l ower than necessary for 
ei ther S02 or H2S04 to produce the changes al one.  Stara et al . ( 1980 ) reported on th i s  same 
series of experiments and concl uded that s i mul taneous exposure to i rradi ated and noni rradi ated 
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auto exhaust ( contai n i ng CO , HC , N02 and 03 ) in conj unction  with S02 and/or H2S04 did not reveal 
potentiati on upon pul monary function  for any comb i nati ons of the po l l utants stud i ed .  

Zarkower ( 1972 ) found greater effects i n  the pul monary and systemi c  i mmune systems of  m i ce after 
s i m u l taneous exposure to S02 and carbon than were attri butab l e  to e i ther pol l utant al one .  These 
res u l ts were s i mi l ar to those of Fenters et al . ( 1979) who exposed m i ce to 1 . 5  mg/m3 H2S04 and 
1 . 5  mg/m3 carbo n .  S c h i f f  et al . ( 1979 ) found more epi thel ia l  damage i n  the trachea of hamsters 
afte r exposure to 1. 1 mg/m3 H2 S04 and 1 . 5 mg/m3 carbon than was due to e i ther chemi cal  al one .  
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APPENDIX  D .  ENERGY CONSERVATION AND ALTERNATIVE ENERGY TECHNOLOGIES  

D . 1 I NTRODUCTION 

I n  the DEI S ,  convers i o n  to coal  was contrasted with the o i l  sav i ng potential  of conservation  and 
a l ternat i ve energy technol ogies  i n  the three powerpool s of the Northeast.  Th i s Appendix  is an 
expanded vers i o n  of that d i scuss i o n ,  and refl ects the comments of DEIS  rev i ewers . It  conta i ns 
rev i sed projecti ons of conservation i mpacts and refl ects recent forecasts of reg i onal e l ectri c i ty 
demand .  

The f i ndi ngs of the rev i sed analys i s  are : 

Conservat ion  acti v i t i es are s i gni f i cant i n  al l three sectors ( e . g . , i n s u l ation  i n  the 
res i denti al  secto r ,  rel amp i ng i n  the commerc i a l , and housekeepi ng i n  the i ndustr ia l ) and 
are general l y  refl ected i n  uti l i ty e l ectr i c i ty forecast demand.  

The commerc i a l sector has new major opportun i t i es for conservation not i nc l uded in uti l i ty 
forecasts .  

Uti l i ty o i l  d i spl acement by so lar i s  i ns i gn i f i cant. 

S i g n i f i cant amounts ( 3%-10%) of o i l  coul d be d i sp l aced by commerc i a l  sector conservat ion , 
even with p l ant conversi ons to coa l . 

I f  further reducti ons occur i n  l oad growth ( e . g . , l ower econom ic  growth or aggress i ve 
uti l i ty conservation  programs ) ,  new capaci ty wi l l  be deferred. The need to serv i ce ex i st i ng 
l oad ( 1980-1990 ) wi l l  requ i re use of p l ants targeted for coal convers i on .  Coal convers i on 
i s  sti l l  economi cal l y  attracti ve .  

For t h i s  rev i sed analys i s ,  the fol l owi ng steps were taken :  ( 1 )  studies  referred to  i n  the 
rev i ewer 1 s comments and other recent reports were revi ewed ; ( 2 )  the most recent stati stics  on 
e l ectri c i ty cons umption  and use of so lar  and conservation  meas ures i n  the Northeast were obtai ned ; 
( 3 )  rev i sed e l ectr i c  demand forecasts for the Northeast were deve l oped and the ro l e  of conserva
tion  i n  these forecasts was determi ned ; (4 )  market potential  for s i gni f i cant conservation  options 
i n  the res i denti al , commerc i a l , and i ndustria l  sectors was assessed ; and ( 5 )  the degree of 
compl ementari ty and competi tion  between conservat ion  and coal convers i on was determi ned . 

In conducti ng the penetration studies  for conservation  measures , three scenar i os are cons i dered. 
The f i rst two scenari os , no coal convers i on (Base Case ) and coal convers i on of 42 o i l - f i red 
p l ants ( Coal S I P ) ,  were i denti f ied  in the DEIS .  The thi rd scenar i o  is coal convers i o n  for the 
27 p l ants i nc l uded i n  the Vol untary Convers ion  Scenario ( see Sec . 1) . No l eg i s l at ive scenar i o  
i s  cons i dered i n  t h i s  analys i s , wh i c h  emphas i zes free-market response to opportun i t i es ( p r i ce
i nduced) for impl ementi ng conservation  measure s .  

The appendix i s  organi zed i nto fi ve secti ons .  I n  Section  D . 2 ,  rev i s i ons i n  the Base Case assump
tion  about e l ectri c i ty demand are d i scussed.  The d i scus s i on beg i ns with recent demand and then 
extends to projecti ons for 1990 .  Rev i sed techn ica l  candi dates for conservation  are d i scussed at 
the beg i n n i ng of Sect ion  D . 3 ,  wi th updated market potential  esti mated at the end of Section D . 3 .  
Section  D . 4  i s  a summary o f  the study f i nd i ngs and a d i scus s i on o f  the projected l oad impacts of 
conservation  i n  the Northeast . Section  D . 5  is a summary of market potenti al and l oad i mpact 
analys i s  methodo l ogy. In Section  D . 6 ,  references on  conservation  suggested by revi ewers of the 
DE IS  are di scussed.  

D . 2  ELECTRICITY DEMAND 

Th i s  secti on  contai ns updated esti mates of e l ectri c i ty consumpti on ,  conservation  and so l ar 
acti v i t ies , and end- use characteristics  for the three Northeast power pool s ,  as we l l as rev i ews 
of sel ected conservation  stud i es .  

D . 2 . 1  E l ectri c i ty Consumpti on and Characteristics  for the Northeast Power Poo l s  

Us i ng the U . S .  Department o f  Energy 1 s State Energy Data System ( SEDS) ( Energy I n formati on Admi n .  
1981a ) , res i denti al , commerc ia l , and i ndustria l  e l ectri c i ty cons umpti on were esti mated for each 
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power pool  (Tab l e  0 . 1 ) .  The var i at ion  
domi nant i n  the  New Engl and Power Pool 
Pool (NYPP ) , and the i ndustr i a l  sector 
( PJM) . 

i n  the poo l s i s  noteworthy . The res i dentia l  sector i s  
(NEPOOL ) , the commerc i a l  sector i n  the New York Power 
i n  the Pennsy l vani a-New Jersey-Mary l and I nterconnect i on 

Tab l e  0 . 1 .  Est i mateda 1978 E l ectr i c i ty Consumpt ion  
( 106 MWh) i n  Three Northeast Power Poo l s  

End Use 

Re5 i dent i a l  

Commerc i a l 

Industri al 

Other ( ra i l road) 

Transmi s s i on l osses 

Total 

NEPOO L 

28. 1 

24 . 9  

22 

75 . 0  

NYPP 

30 . 2  ( 32 . 6 )a 

41. 1 (42 . 5 )  

32 . 9  ( 28. 1)  

2 . 3 ( 2 . 8 ) 

10. 4 ( 10 . 6 )  

113 . 5  ( 116 . 6 )  

aNumbers i n  parentheses are from New York State Energy Office  
( 1980 ) . 

0 . 2 . 1. 1 H i stor ic  End-Use E l ectri c i ty Consumption  

PJM 

48. 7 

45 . 7  

63 . 4  

10 . 4  

168 . 2 

Current e l ectri c end-use  characteri stics  are presented by power pool i n  Tab l e  0 . 2 .  The res i dent ia l  
sector i s  dom i nated by the  "other" category ,  wh i ch i nc l udes e l ectr i c  ranges ,  refri gerators/freezers , 
c l othes dryers , and other app l i ances . The refrigerator/freezer s ubcategory accounts for 25-40% of 
the " other" end use .  I n  the commerc i a l secto r ,  l i ghti ng is  domi nant i n  NYPP and NEPOOL and is  a 
c l ose second to a i r  cond i t i on i ng i n  PJM. Note that the PJM a i r  cond i t i o n i ng l oad is i ncreased dra
mat i cal ly  over that of NEPOO L .  The i ndustr ia l  secto r ' s end use i s  domi nated by e l ectro l yt i c  pro
cesse s ,  other process heat , and mac h i ne-drive  end uses . Th i s  sector i s  espec i a l ly  i mportant i n  PJM. 

Tab l e  0 . 2 .  H i stori cal E l ectr ical  End-Use Consumpt ion  (%) by Power Poo l ( 1978) 

Res i dentia l  

Space heati ng 
Water heat i ng 
A i r  condi t ion i ng 
Other 

Total res i dentia l  

Commerc i a l 

Space heat i ng 
A i r  cond i t i o n i n g  
Water heat i ng 
L i ght i ng 
Other 

Total commerci a l  

I ndustr i a l 

(Space cond i t i o n i ng , )  
l i ghti ng , water heat i ng 

Process heat , 
mac h i ne drive  

Total i ndustri al 
Transportat i on/Other 

NEPOOL 

% Sector 
Load 

19 . 0  
12 . 0  
2 . 8  

64 . 9  

2 . 0 
11. 1 

59 . 2  
28. 3 

30 

70 

% Total 
Load 

6 . 9  
4 . 0 
1. 0 

23 . 6  
36 . 4  

0 . 5 
4 . 0  

15 . 7  
7 . 5 

26 . 6  

8 . 5 

19 . 9  
28 . 4  

9 . 4  

NYPP 

% Sector 
Load 

6 . 2  
7 . 7  
6 . 8  

75 . 0  

10 . 6  
22 . 9  

1. 7 
48. 5 
16 . 3  

30 

70 

% Total 
Load 

1 . 8  
2 . 2 
1 . 9 

21 .  8 
29 

4 . 5 
9 . 7  

. 7  
20 . 4  

6 . 8  
42 

7 . 5 

17. 5 
25  

4·. 0  

% Sector 
Load 

16 . 2  
13 . 3  

6 . 9  
63 . 6  

2 . 7  
46 . 8  

2 . 7  
41. 9 

5 . 9  

30 

70 

PJM 

% Total 
Load 

5 . 3 
4 . 3 
2 . 3 

20 . 8  
32 . 7 

. 7  
12 . 9  

. 7  
11. 5 

1. 6 
27. 5 

11.  9 

27 . 8  
39 . 7  

From New York State Energy Office  ( 1980 ) ; U .  S .  General  Account i ng Off ice  ( 1981) ; and Synerg i c  
Resources Corp .  ( 1980 ) . 
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0 . 2 . 1. 2  Other Fuel s Competi ng with E l ectr ic ity 

E l ectric i ty i n  the three Northeastern power pool s i s  used primar i l y  for el ectric motor dri ve 
( i ndustry , a i r  condit ion ing)  and l i ghti ng end uses , as opposed to space and water heat i ng 
(Tab l e  0 . 3 ) .  For examp l e ,  86% of the res i dentia l  space heati ng l oad i n  NEPOOL i s  accounted for 
by fuel o i l or natural gas . In NYPP and PJM , 97% of the space heating  l oad i s  supp l i ed by 
foss i l  fue l s .  I n  the commerc i al sector ,  foss i l  fue l s  account for 91% of New Eng l and ' s  space 
heati ng supply. In NYPP and PJM the comparab l e  fi gures are 96% and 80% , respect i ve ly .  Res i 
dential  water heating  shows a s imi l ar pattern (New York Energy Off i ce 1980 ; U . S .  General Account
i ng Offi ce 1981;  Synerg i c  Resources Corp . 1980 ; New Engl and Energy Congress 1979 ; New Jersey 
Dept . of Energy 1981) . 

Tab l e  0 . 3 .  Rel ative Energya Shares for Three Northeastern 
Power Poo l s  1978 ( 1012 Btu) 

NEPOOL NYPP �M 

E 0 NG E 0 NG E 0 NG 

Residentia l  

Space heat i ng 18 472 135 7 455 256 89 282 289 
Water heating 19 20 15 7 42 44 23 28 30 

Commerci al 

Space heat i ng 1 359 85 15 357 92 4 3W 197 
Water heati ng 14 10 3 28 10 4 33 20 

From New York State Energy Off i ce ( 1980 ) ; U . S .  General Account i ng 
Office ( 1981) ; Synerg i c  Resources Corp . ( 1980 ) ;  New Engl and Energy 
Congress ( 1979 ) ; New Jersey Dept. of Energy ( 1981) . 
a E - E l ectri c i ty 

o - O i l  
NG - Natural gas 

0 . 2 . 2  Current Level s  of Conservation  and Sol ar 

Conservati on acti v i t i es are al ready we l l  underway in al l three sectors- in three powerpool s .  The 
degree of respons i veness to h i gher energy prices withi n a sector is a function of price sens i 
t iv ity and capi tal avai l ab i l i ty.  

0 . 2 . 2. 1 Current Conservation  

In the  res identia l  sector ,  the l evel  of  i nsu lation and weatheri zation var i es wide l y ;  however , 
avai l ab l e  ev i de nce i ndi cates that the l evel of i nSU l ation  and weatheri zation i n  e l ectri cal l y  
heated homes i s  substanti a l l y  greater than that i n  the overal l hous i ng stock. Data from Northeast 
Uti l i ties  and General Publ i c  Uti l i t ies (GPU) suggest that the l evel  of i nsu l ation  in e l ectri cal l y  
heated homes equa l s  or exceeds ASHRAE 90-75 standards ( Burbank 1979 ; GPU 1980a , 1980b) .  I n  
Northeast Uti l i t i es ' service  area , for examp l e ,  the ASHRAE standards transl ate to minimum val ues 
of R- 19 i n  cei l i n g ,  R- ll in wal l s ,  R-7 i n  fl oors , and doub l e  g l az i ng .  

I n  the GPU serv i ce area (eastern Pennsyl van i a  and western New Jersey) , vi rtual l y  al l 130 , 000 
e l ectri cal l y  heated homes met or exceeded the ASHRAE 90-75 standard . Further ,  50% of the new 
al l -e l ectr i c  homes i n  the Pennsyl van i a  E l ectri c Co. service  territory exceed the ASHRAE 90-75 
standard. For the other two GPU operati ng subsidi ari es , Metropo l i tan Edi son and Jersey Central 
Power & Li ght Co. , the correspondi ng va l ues are 20% and 10%. I t  i s  worth noti ng , however ,  that 
new si ngl e-fam i l y  homes consume e l ectri c i ty for space heati ng at on ly  60% of the rate of pre-1970 
homes . 

For NEPOO L ,  the New Eng l and Regi onal Commi ss ion  ( NERCOM) constructed estimates of hous i ng stock 
energy characteri sti cs , as shown in Tab l e  0 . 4  ( New Engl and Congress 1979) .  A very smal l fracti on 
of the overal l stock ( e l ectric heated is i nc l uded) is c l ose to the 1978 bui l d i ng code energy 
standards of R- 19 atti c i nsul ati o n ,  R-ll wal l s ,  R-7 fl oors , and 100% storm wi ndows , storm doors , 
and weatherstrippi ng .  However,  at the annual retrofi t  conservation  act i v i ty rate ( 10% per 
annum) suggested in a recent USDOE survey , the weatherstripp i ng and storm door/wi ndow retrof it  
act i v i ty cou l d  be f i n i shed by  1985 . Addition  of  att i c  i nsu l ation  cou l d  take unti l 1990 to 
comp l ete .  
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Tab l e  0 . 4 . Estimates of New Engl and Hous i ng Stock Characteri stics  

Category Wa l l s  Cei l i ng 

S i ngl e-Fami l y  Detached , 
Si ngl e- Fami l y  Attached , 
Mu l ti - Fami ly  Low R i se 

Post-1965 (28% of 
stoc k) 

hous i ng 

E l ectric  R-7  R-15 
Fos s i l  R-7 R-12 

1940-1965 (27% of hous i ng 
stoc k) 

R-3 R-7 

Pre-1940 (45% of hou s i ng 
stock) 

I n s .  (20%) R-ll R-9 

Mu l ti - Fami ly H i gh R i se 

E l ectr ic  R-4 R-7 

Mob i l  e 

E l ectr i c  R-7 R-ll 

From New Engl and Energy Congress  ( 1979 ) .  
aAdj usted for thermopane wi ndows . 

Ground % Storm % Storm % Weather-
F l oor Wi ndows Doors Stripp i ng 

R-O 60a 60 30 
R-O 45a 50 25 

R-O 65 65 25 

R-O 70 70 25 
Un i ns .  (80%) 

R-OR-OR-07070 25 

30a 70 25 
Foss i l R-OR3--

20*70 20 

R-ll 80a 80 80 
Foss i l R-7R-llR-

1170*50 30 

The New York State Energy Office ( 1980) estimates that owners of 60% of the s i ngl e-fami l y  homes 
vol untari ly  undertook envel ope retrofits by June 1, 1979. New homes are requ i red by the New York 
Energy Conservat ion  Construction  Code to reduce the i r  space heati ng by 15% compared with a 
pre-code home . New l ow- and h i gh-ri se bu i l d i ngs are requ i red to s how 30% energy reduction s .  

F i nal l y ,  the l argest sector i n  the Northeast powerpoo l s ,  app l i ances , i s  expected to i mprove i ts 
stock effi c i ency by 1990. However , the eff i c i ency gai ns  of the 1970s are not l i ke ly  to be 
repeated for refri gerators , wh i ch account for up to 40% of the appl i ance l oad . 

I n  the commerc i al sector ,  a s i g n i f i cant portion  of the bu i l d i ng stoc k has been retrofi tted s i nce 
1974 (Tab l e 0 . 5 )  ( Energy I nformation Adm i n .  1981b ) .  Al though it  wou l d  appear that add it i onal 
opportun i t i es sti l l  exi st ,  th i s  observation  may be mi s l eadi ng ,  s i nce some retrofits are not 
economi c or l ac k  market i ncenti ves . For i nstance , the abi l i ty to economical ly  retrofit  cei l i ng 
i nsu l ation  i s  l i mi ted by the bui l d i ng ' s  des ign  (p l enum used as a ir  return) ,  and the wi l l i ngness 
to retrofit  cei l i ngs is affected by the d i verse respons i b i l i t i es and needs of the bu i l d i ng owner 
and tenants . 

For the PJM commerc i a 1 sector,  some new bui  1 di ngs use 1 ess  than one- fi fth as much energy per 
square foot as those of a decade ago (Governor ' s  Energy Counc i l  1981) .  Whi l e  the l evel  of 
retrofi t acti v i ty i s  di ff icu l t to ascertai n ,  new bui l d i ngs in the major s ubregions  of PJM and 
NYPP are subject to m i n i mum energy consumption  standard s .  Add i t i onal opportun it ies for economi c  
conservation  sti l l  exi st i n  th i s  sector ,  however.  

Where end uses are s im i l ar ,  conservati on i n  the i ndustr ia l  sector paral l e l s  that of the commerc i a l  
sector. As in the commerci a l  sector ,  however,  much remai ns to be done . For examp l e ,  a recent 
assessment of rap i d  paybac k conservation i mprovements s howed that on ly  35% of the potentia l  i n  
New England and on ly  41% i n  New York and PJM was real i zed (Gas Research I n sti tute 1979 ) .  For 
i ndustr ia l  process  app l i cations , energy eff i c i ency wi l l  conti nue to i ncrease as energy-consumi ng 
durab l es are rep l aced . 
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Tab l e  0 . 5 . Northeast Commerci a l  Sector Conservation  
Retrof it  Act i v i ty ,  1974-1978 

Act i v i ty % of Bu i l d i ngs 

Weatherstripp i ng or cau l k ing  

I ns u l at ion  

Treated g l ass 

At construction  

After construction  

Outs ide s had i ng 

D . 2 . 2 . 2 Current So l ar 

At construction  

After construction  

From Energy I nformati on Admi n .  ( 1981b ) .  

43 

33 

12 

16 

5 

8 

So l ar usage i n  the three Northeastern power poo l s  has been confi ned to pas s i ve heati ng for homes 
and domestic  hot water ( DHW) systems .  So l ar pas s i ve homes n umber on ly  5 , 000 , an i ns i gni f i cant 
fraction  of the II-mi l l i on u n it  s i ng l e- fam i l y  hous i ng stoc k .  So l ar domest i c  hot water i n stal l a
tions  make up 80% o f  al l act i ve s o l ar systems (Tab l e  0 . 6 ) (App l ied Management Sci ences , I nc .  
1981 ) .  T he  bal ance are space heat i ng or poo l heat i ng systems scattered throughout the res i denti a l  
and commerc i a l  sectors . 

A l though d i sp l acement of e l ectri c i ty i s  the most economical  use for so lar ,  i t  cannot be assumed 
that al l or even most current so lar i nstal l ati ons are pai red w ith conventi onal  e l ectr i c  systems . 
S i nce early adopters of new techno l og i es often base the i r  purchase dec i s i ons on non-economic  
criteri a ,  a more random d i str i bution of conventi onal backup heating  sources i s  l i ke l y .  I f  we 
assume that random purchases occur ,  then the d i str i buti on  of s o l ar DHW approxi mates the d i stri bu
tion  of energy sources used for conventi onal water heat i ng .  So l ar DHW i nstal l at i ons wi l l  thus 
augment 10% or l ess of  the el ectric  systems in each of the three power pool s .  

D . 2 . 3  Projections  to  1990 

Projecti ons for each power poo l were devel oped based on i n formati o n  from USDOE ,  uti l i ties , and 
economic  cons u l t i ng f i rms ( Tabl e D . 7 ) .  A s  i n  the DEI S ,  the "Bus i ness a s  Usua l " (BAU) Scenario 
was deve l oped by the USDOE ' s  Off i ce of Fue l s  Convers i o n  i n  the fal l of  1980 . The other projec
tions  were compared and contrasted for synthes i s  i n to al ternati ve scenar i o s .  The al ternati ve 
scenario , the Low Scenar i o ,  i s  based on the most recent forecasts and refl ects the conti nued 
downward trend of demand projections .  

0 . 2 . 3 . 1  NEPOOL E l ectr i c i ty Projection  for  1990 

The NEPOOL 1990 BAU Scenario  (20 , 595 MW) is very c l ose to the North Ameri can E l ectri c Re l i abi l i ty 
Counc i l  1981 forecast presented i n  the DEIS .  The Low Scenar i o  i s  based on a Data Resources ,  
I nc .  ( DR l )  spri ng 1982 forecast (DRI  1982) and the Energy I nformat i on Admi n i  strat i on ' s  1981 
Annual Report to Congress ( Energy I nformati on Admi n .  1982 ) .  NEPOOL ' s  1980 projections  and a 
study for the Genera l  Accounti ng Office a l s o  were cons i dered (USGAO 1981 ;  Load Forecasting  Tas k 
Force 1980 ) .  The BAU and Low scenari o  projections  are d i s p l ayed i n  F i gure 0 . 1 .  

The d i fference between the two projections making  up the compos i te l ow scenari o may be exp l a i ned 
by exam i n i ng projected economic  growth rates for NEPOOL at d i fferent times . For examp l e ,  DRI ' s  
spring 1982 projections  show an 18% reducti on  i n  real  d i sposab l e  i ncome for 1990 compared with 
the wi nter 1980-1981 projections .  It  i s  very l i ke l y ,  therefore , that the BAU projections (com
p l eted i n  the fa l l  of 1980) u sed a much h i gher economic  growth rate than d i d  the more recent 
projections .  

The  1981 ARC  medi um o i l price esca lation  rate ( 3%/yr) projecti ons  are based on  e l ectri c i ty 
consumption  growth rates for 1979-1990 app l ied  to 1978 consumption  by sector .  The  growth rates 
are 1 . 7% for res i dent ia l , 2 . 8% for commerci a l , and 0 . 9% for i n dustri al . The growth rates account 
for ( 1) decreases i n  househo l d  energy use refl ect i ng price- i nduced effi c i ency ga i ns i n  equi pment 
and structures , changes i n  energy consumption  behav i o r  and atti tudes , and near tota l saturati o n  
of  many househo l d  app l i ances by the mid-1970s ; ( 2 )  the grow i ng importance of the commerc i al 
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Tab l e  0 . 6 .  Current Sol ar Usage Estimate i n  Northeast Powerpool s 

DHWa Sol ar 
Fraction  of 

Pre-1980 1980 E l ectri c  DHW 
I nsta l l ati ons I nsta 1 1  at i ons Instal l ati ons Tota l Hous i ng Stock 

5079 4280 7705 9359 0 . 09 

2943 3079 5023 6022 0 . 07 

4582 3326 6150 7908 0 . 10 

From App l i ed Management Sci ences , Inc .  ( 1981) . 
aDHW - domestic hot water. 

Tab l e  0 . 7 .  Sources Used for Projected 1990 E l ectr ic ity 
Consumption ( 106 MWh) i n  Th�ee 

Northeastern Power Poo l s  

R C TL Total Reference 

NEPOOL 

110 . 2  NEPOO L ( 1980) 

10 . 1  111 . 1 NERC ( 1981) 

36 . 4  26 . 6  28. 4 9 . 4  100 . 8  USGAO ( 1980 ) 

34 . 0  33 . 1  27 . 7  8 . 6  103 . 4  DRI ( 1982) 

34 . 4  34 . 7  24. 5  8 . 5 102. 1 ARC ( 1981)  

NYPP 

37. 4 52 . 4  37. 4 12. 9 140 . 1 NYSEO ( 1980) 

---------121. 6--------- 13 . 9  133 . 5  NERC ( 1981) 

36. 5 52 . 1  40 . 2  12 . 9  141. 7 DRI  ( 1982) 

37 . 1  52 . 7  32 . 9  12 . 3  135 . 0 ARC ( 1981) 

PJM 

---------215 . 4--------- 15 . 3  230 . 7  NERC ( 1981) 

59. 6 57. 9 79 . 5  13 . 0  21 .  0 DRI ( 1982) 

63 . 8  63. 1 77 . 6  13 . 4  219. 9 ARC ( 1981) 

---------224 . 7--------- 15 . 8  239. 6 EPM ( 1981) 

---------209 . 3--------- 14. 7 22. 4 EPM ( 1981)  

a R - Res i denti a l  
C - Commercial  
I - I ndustria l  

TL - Transmi s s i on l oss  

Al l -E l ectric 
Hous i ng Stock 

wi th Sol ar DHW 

908 

421 

791 
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F i g .  0 . 1 .  Projected 1990 E l ectr i c i ty Consumption  under BAU 
and Low Scenar ios  for Three Northeastern Power 
Pool s .  Transmi s s i on l osses are set i n  i tal i c  type .  

secto r ,  p reference for el ectr i c i ty ,  and expected improvements i n  the thermal i ntegrity o f  bu i l d
i ngs ; and ( 3 )  and conti nued growth o f  the i ndustr ia l  sector , the energy i ntens i ty per u n i t  
output and the expans i on o f  e l ectr i c i ty uses . 

The other hal f of the compos i te Low Scenar i o ,  the ORr  spring  1982 projecti ons , used a 1 . 4% per 
annum growth rate for res i dential  consumpt i o n ,  2 . 7% for commerc i a l , and 2 . 0% for i ndustri al . 
Except for the commerc ia l  secto r ,  these growth rates are s i gn i f i cantly l ower than ORr ' s  wi nter 
1980-1981 projecti on s .  

T h e  NERC 1981 project i on i s  based on  the l atest power poo l projecti ons .  The s l i ght d i f ference 
between it and the pool project i on is due to d i f ferent estimates and d i f ferent t imes of prepara
t i o n .  

A l though pool a n d  rel i ab i l i ty counc i l  data are compos i tes of projections , i t  i s  useful  t o  note 
how one uti l i ty forecasts . Northeast Uti l i ties , represent i n g  33% of NEPOO L ,  estimates future 
sal es  based on m i n i mum weatheri zat i on standards (d i scussed i n  Section  0 . 2 . 1 ) and the market 
saturati on of 16 app l i ances .  The l evel  of  th i s  deta i l demonstrates the i r  progress at i ncorpora
t i ng appl i ance effi c i ency i mprovements , gradual l y  imp roved i ns u l at ion  l eve l s ,  and market penetra
tion  of new devi ces ( for exampl e ,  e l ectri c cars )  i nto i ts forecasts . 

The GAO 1981 projections  assume a 2 . 5% annual growth rate over the 12-year period .  Accord i ng to 
the report , one expl anat i on for the d i fference i n  the NEPOOL and GAO project i ons i s  that the 
mode l s  used d i fferent demographi c and economi c assumpti ons . 

F i nal l y ,  i t  i s  worth noti ng that the f i ve projections  consi dered here were made over a two-year 
period i n  wh i ch national  econom ic  cond i ti ons were extreme l y  unsettl ed .  
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0 . 2 . 3 . 2 NYPP E l ectri c i ty Projections  for 1990 

The NYPP BAU case from the DEIS (25 , 830 MW) · i s 9 . 8% h ig her than the NERC Ju ly  1981 forecast 
( D E I S ,  Nati onal  E l ectr i c  Re l iabi l i ty Counc i l 1981 ) .  The Low Scenar io  i s  composed of the DRI 
spr i ng 82 and ARC 1981 forecasts ( see Tabl e 0 . 7 )  ( DRI  1982 ; USDOE 1982 ) .  The other forecast 
assessed was the New York State Energy Office ' s  ( 1980 ) Energy Master P l an for 1980 SRC.  The BAU 
and Low scenari o  projections are s hown i n  F i gure 0 . 1. 

As w ith the NEPOO L BAU forecas t ,  the NYPP BAU forecast i s  most l i ke l y  based on opti mi stic  as sump
t i ons .  For examp 1 e ,  the  DRI spr i  ng 1982 fore cas  t for  growth real d i  sposab 1 e i ncome for  the 
Mi d-At l antic regi on i s  1 . 5% per year versus 1 . 9% i n  the DRI w i nter 1980-81 report. 

The DRI spring  1982 projection  i s  based on the growth for the Mi ddl e Atl antic ( New York ,  
Pennsyl van i a ,  and New Jersey) reg ion .  The  s im i l ar econom ic  structure o f  these states suggests 
that regi onal  growth rates ( 1 . 7% annual ly  for res i denti al , 2 . 0% for commerci al , and 1 . 9% for 
i ndustri al ) can be used for NYPP wi thout mod i f i cation .  The commerc i al and i ndustria l  projections  
ref l ect a smal l i ncrease over  the DRI wi nter 1980-81 projecti ons and a hal v i ng of the res i dential  
growth rate . 

The ARC 1981 projections  ( 1 . 8% per annum for re s i denti al , 2 . 1% for commerc i a l  and 0 . 2%  for 
i ndustr ia l ) are based on medi um consumption  growth rates for the New York-New Jersey reg i o n .  As 
wi th the DRI forecasts , the New York-New Jersey growth projections  are used to represent NYPP 
w i thout mod i f icat ion .  The  assumptions  beh i nd the  growth rates are detai l ed i n  Section  0 . 3 . 1 . 1. 
D i fferences i n  reg i onal growth are functi ons of econom ic  m ix  and opportun ity.  

The NERC 1981 projection  ref l ects a total l oad growth rate of 2 . 3% per annum in  NYPP .  N o  i nforma
tion  was avai l ab l e detai l i ng the growth on a sector-by-sector bas i s .  

The NYSEO 1980 p rojection  i s  based o n  state energy offi ce projections  of 1 . 6% annual l y  for 
res i dentia l , 2 . 1% for commerc i al , and 2 . 6% for i ndustri al . Growth i n  housi ng un its w i l l fo l l ow 
antic i pated moderate econom i c  growth . The i ncreased use o f  e l ectr i c i ty for app l i ances , ai r 
cond it ion i ng i n  exi st ing homes and , to a l es ser degree , space heati ng , wi l l  add to growth from 
i ncremental stock.  The commerc ia l  sector wi l l  experience steady growth , particu l arly in the 
serv i ce area , space condi t i on i ng ,  vent i l ation  systems , and data process i ng.  Industrial  f i rms 
are assumed to have real i zed the l i mits of l ow cost housekeep i ng i mprovements . Thus , the rate 
of i mprovement i n  energy consumption  i n  thi s sector depends on the rate of i nvestment i n  new , 
more effic i ent cap ital stoc k .  Non-ene rgy- i ntens i ve i ndustries  are expected to i ncrease the i r 
consumpti on  as growth occurs .  I n  parti cu l ar ,  machi nery- i ntens ive  i ndustri es  requ i ri ng e l ectri c i ty 
wi l l  l ead the growth . 

0 . 2 . 3 . 3  PJM E l ectri c i ty Projections  for 1990 

The PJM BAU case ( see Tabl e 0 . 7 )  from the DEIS (43 , 310 MW) i s  very c l ose to the NERC Ju ly  1981 
forecast ( Nati onal E l ectri c Re l i abi l i ty Counc i l 1981 ; DRI 1982 ) .  The l ow case i s  based on the 
DRI 1982 and ARC 1981 forecasts ( USDOE 1982 ; DRI 1982 . The other forecasts consi dered are from 
Ju ly  1981 and December ( Energy I nformation  Admi n i stration  1981c , 1981d) . The BAU and Low scenari o 
projecti ons are shown i n  F i gure 0 . 1 . 

Detai l s  are not avai l ab l e  on the BAU scenari o  except that i t  was formu l ated i n  the fal l of 1980 
and refl ects economi c growth projections  at that time .  As noted earl i e r ,  however , DRI projections  
for  rea l  growth in  d i sposabl e  i ncome for  1990 has  been l owered substanti al l y  for  the  Pennsyl van i a ,  
New Jersey , New York area and thus el ectri c l oad growth i s  l i ke ly  to b e  l ower a s  we l l .  

The ARC 1981 projections , 2 . 25% for res i denti al , 2 . 75% for commerc i al , and 1 . 7% for i ndustri al , 
are based on the average of the NY/NJ reg i on and M i d  At l anti c reg ion  med i um growth rates ( PJM 
stradd l e s  the two regions ) .  The assumptions  beh i nd the growth rates are descri bed i n  Sec
tion  0 . 3 . 1 . 1 .  D i fferences i n  reg i onal growth are  functions  of econom i c  mi x and  opportun i ty .  

T h e  D R I  spr i ng 1982 projections  for the M i d  Atl ant i c  Reg i on , res i denti al 1 . 7% annual , commerc ia l  
2 . 0% , and  i ndustrial  1 . 9% ,  were used  for  PJM. The  l atter two are  s l i ght ly  h i gher than the  DRI  
wi nter 1980-81 projection  whi l e  the former i s  halved .  

The NERC 1981 projecti on is  based on  the l atest power pool  project ions .  The  1990 l evel  of  con
sumption  ref l ects a 3 . 2% annual l oad growth rate . No other deta i l s  on assumptions  are avai l ab l e .  

The December 1981 project io n  ( Energy I nformation  Admi n .  1981d) for the coord i nati ng counc i l 
compri s i ng PJM refl ected a 2 . 9% annual growth rate . T h i s  rate i s  s l i ght ly l owe r than projected 
in J u ly  1981 . Detai l s  on the a ssumptions  of the projecti ons  are not avai l ab l e ,  but were taken 
from monthly uti l i ty forecasts submi tted to USDOE .  
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0 . 2 . 3 . 4  Projected End-Use E l ectri c i ty Consumption  

E l ectric use evol ves as  app l iance saturation , fue l competi t ion , and  uses  change .  Projected 1990 
end uses for the three power poo l s  are shown i n  Tab l e  0 . 8 . 

Tab l e  0 . 8 . P rojected 1990 E l ectrical  End Use Consumption  % by Power Pool 

Res i dent ia l  

Space heati ng 
Water heating  
A ir  cond i t i on i ng 
Other 

Tota l res i denti al  

Commerc i al 

Space heat i ng 
A i r  cond i t i on i ng 
Water heat i ng 
Lighting  
Other 

Total commerci a l  

I ndustria l  

Space cond i t i o n i n g ,  
l i ghti ng , water heat i ng 

Process heat , mach i ne 
dri ve 
Total i ndustria l  

Transportation/other 

NEPOOL 

% Sector 
Load 

22 . 0  
11. 0 

3. 0 
64. 0 

4 . 3 
12. 0 
N/A 
57 . 3 
26. 6 

30 . 0  

70 . 0  

% Total 
Load 

8. 0 
4 . 0 
1. 0 

23 . 7  
36 . 7  

1 . 0  
3 . 0 

14 . 9  
6 . 9 

25 . 8  

8. 7 

20. 3 
29 . 0  
8 . 0 

NYPP 

% Sector % Total 
Load Load 

10 . 9  
8 . 3 
6 . 8  

74 . 0  

11. 3 
26. 2 

1 . 5 
44 . 8  
17. 1 

30 

70 

3 . 2  
2 . 4  
2 . 0 

21. 7 
29 . 3  

4. 5 
10 . 4  

. 5  
17 . 7  
6 . 8  

39 . 9  

8. 1 

19. 0 
27 . 1  
4 . 0  

PJM 

% Sector % Total 
Load Load 

20 . 0  
14 . 0  

7 . 0 
59 . 0  

3 
50 . 0  

2 . 0 
39 . 0  

6 . 0  

30 

70 

6 . 6 
4 . 6 
2 . 3 

19 . 5  
33 . 0  

. 8  
13 . 5  

. 5  
10 . 5  

1 . 6 
26 . 9 

12 . 0  

28. 0 
40 . 0  

Sources : NYSEO (1980) ; USAGO ( 1981) ; State of New Jersey ( 1981 ) ;  and Governo r ' s Energy 
Counc i l  (1981) . 

0 . 2 . 3 . 5 Sources of E l ectr i c  Demand Growth 

Based on Tab l es 0 . 1 and 0 . 6 ,  the sources of e l ectr ica l  consumption  for al l three power poo l s  to 
1990 can be exp l o red ( Tab l e  0 . 9 ) .  For  NEPOO L ,  app l iance el ectri c i ty requ i rements are the ma i n  
components o f  the res i dential  sector  e l ectr i c i ty demand , with e l ectr ical usage i n  the i ndustr ia l  
process sector c l ose beh i nd .  Res i denti al  e l ectric  space heat i ng for  res i dences i s  th i rd ,  and 
commerc ia l  e l ectric space heat i ng a c l ose fourth . T h i s  pattern paral l e l s  the econom i c  growth 
expected i n  New Engl and , with a transformed i ndustr i a l bas e ,  grow i ng commerc i a l  sector and 
expans ion  of e l ectric  space heat i ng i nto the res i dential  and commerc i al markets .  

A s i mi l ar pattern unfo l ds for NYPP ( Tab l e  0 . 9 ) w ith the "other" res i dential  sector l ead i ng the 
growth wi th h i gher appl iance saturation , espec i a l l y  i n  non-e l ectric  homes .  The i ndustr i a l 
process heat and mach i ne dri ve end-use sector aga i n  i s  second with the growth i n  a i r  cond i t i on i ng 
i n  the commerc i a l  sector third .  These  three sectors account for  60% o f  the  growth in  e l ectri c i ty 
consumption  1978-1990 i n  NYPP .  

PJM ' s  pattern of growth (Tab l e  0 . 9 )  is  s i gn i fi cantly d i ffe rent , w ith its strong i ndustr i al 
sector parti cu l arly i mportant i n  process heat and mach i ne drive .  The next most i mportant source 
o f  e l ectri c i ty growth i s  the " other" commerc ia l  sector .  This i s  a m i scel l aneous end- use sector 
for e l ectro-mecha n i cal  dev i ces , bus i ness  mac h i nes , computers , etc . and probably refl ects growth 
i n  the office  servi ces port ion  of the commerc i al sector .  The th i rd l a rgest growth category i s  
the "other" res i denti al secto r ,  wh ich  aga i n  refl ects the wi der saturati o n  o f  al l appl i ances i n  
non-el ectri c homes . These three categor i es compose over two-thi rds o f  the projected 1978-1990 PJM 
growth i n  e l ectri c i ty cons umpt ion .  



Tab l e  0 . 9 .  Projected End Use Demand Changes for NEPOO L ,  NYP P ,  and PJMa 

1978 1990 1978-1990 

Sector/ 
% Total Demand 106 MWh % Total Demand 106 MWh Increase ( 106 MWh} 

End Use NEPOOL NYPP  PJM NEPOOL NYPP PJM NEPOOL NYPP PJM NEPOOL NYPP PJM NEPOOL NYPP PJM 

Res i denti al 

Space heat ing 6 . 9 1 . 8  5 . 3  5 . 2  1 . 9  8 . 4  8. 0 3 . 2 6 . 6  8 . 0  4 . 3 14 . 8  2 . 8  2 . 4  6. 4 

Water heati ng 4 . 2  2 . 2  4 . 3  3 . 2  2. 3 6 . 8  4 . 0 2 . 4  4. 6 4 . 0  3 . 2  10 . 3  1 . 8  0 . 9 3 . 4  

Ai r condi ti oni ng 1 . 0 1. 9 2 . 3 0 . 8 2 . 0 3 . 6  1 . 0 2 . 0  2 . 3  1 . 0 2 . 7 5 . 2  0 . 2 0 . 7  1 . 6  

Other 23 . 1  21 . 8  20. 8 17 . 5  22. 5 32. 8 23 . 7  21. 7 19. 5 23 . 9  29 . 1  43 . 6  6 . 4  6 . 6  10 . 8  

Commerci a l  

Space heati ng 0 . 5 4 . 5 0 . 7 0 . 4  4 . 6 1 . 1 3 . 0 4 . 5 0 . 8  3 . 0  6 . 3  1 . 8 2 . 6  1. 7 0 . 7 

A ir  condi ti on i ng 4 . 0 9 . 6 12 . 9  3 9 . 9  20 . 4  3 . 0  10. 4 13 . 5  3 . 0  13 . 9  30 . 2  0 4 . 0 9 . 8  

Water heating 0 . 7  0 . 7  0 . 7 1. 1 0 . 5 0 . 5 0 . 7 1. 1 0 0 
<:::> , 
I-' 

Li ght i ng 15 . 5  20. 4 11. 5 11. 7 21. 0 18. 2 14 . 9  17 . 7 10 . 5  14. 9  23 . 8  23. 5 3 . 2  2. 8 5 . 3 
0 

Other 7 . 4  6 . 8  1 . 6 5 . 6  7 . 0  2 . 6  4 . 9  6 . 8  1 . 6 4 . 9 9 . 3  3 . 6  ( 0 . 7)  2 . 3  1 . 0 

Industri a l  

Space cond i ti oni ng ,  
l i ghti ng ,  water 
heat ing 8. 5 8. 5 11. 9 6. 4 8. 8 18. 8  8 .  7 8 . 1 12 . 0  8 . 7  10 . 9  26. 9 2 . 3  2 . 1 8 . 1 

Process heat , mach ine 
drive 19 . 6  19. 9 27 . 8  14 . 8  20. 5 43 . 9  20. 3 19 . 0  28 . 0  20. 5 25. 0 62. 7 5 . 7  4 . 5 18. 8 

Transportati on/other 9 . 3  4 . 0 7. 0 4 . 1 8 . 0 4 . 0  8 . 0 4 . 8  1 . 0  0 . 7  

Total 100 100 100 75. 6  105 . 3 157 . 7 100 100 100 99 . 9  134. 0 223 . 7 25 . 3  28 . 7  66 . 0  

aThe source for NEPOOL i s  USGAO ( 1981) ; for NYPP , the source i s  NYSEO ( 1981) ; and for PJM , the sources are New Jersey Dept. of Energy ( 1981) 

and Governor ' s  Energy Counc i l  ( 1981) . 
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0. 3 ASSESSMENT OF CONSERVATION OPTIONS 

The e l ectri c ity demand projecti ons in Section  0 . 2 . 3  refl ect recent actual conservation l eve l s  
and trends. Proj ect i ons al so can i nc 1 ude expected conservation  act i v i  ty through the use of 
(1) i ncreas i ng ly  price- sens i t i ve coeff i c ients (price-i nduced conservati on) , (2) non-price regu
l ation  ( FHA hous i ng i nsu l ation standards ) ,  or (3)  accounti ng for effici ency improvements i n  
appl i ances and other energy-us i ng durab l e  goods . The purpose of th i s  section  i s  to i nvesti gate 
conservation  opti ons that have a h igh probab i l i ty of be i ng exc l uded from these project ions and 
that have l arge near-term conservati on potentia l . 

0 . 3 . 1  Summary of Conservation  Options 

The options  cons i dered here are l imited to major  sector end uses .  For examp l e ,  a l though addi
ti onal economi c conservati on may be  feasi b l e  i n  the commerc i a l  sector' s e l ectric water heat i ng 
l oad,  i t  i s  a very smal l port ion ( l ess than 1%) of the overa l l annual e l ectr i c  demand i n  NYPP .  
Thus , i t  is  not cons i dered here . Second , on ly  opt i ons with a high degree of economi c attrac
ti veness (2-3 year payback) to l a rge segments of a sector are consi dered . 

0 . 3 . 1 . 1  Res ident ia l  Conservati o n  Opti ons 

Undevel oped market opportun it ies  for e l ectri c i ty conservation  in the res ident i a l  sector are 
1 im i  ted by economic  acceptabi l  i ty.  Long-paybac k improvements are unacceptabl e ,  wh i l  e short
payback improvements are a l ready l arge l y  refl ected i n  uti l i t ies ' p l an� ( see Sec. 0 . 2 . 2) .  

Space condi t i o n i ng/bui l d i ng thermal enve l oee .  E l ectri cal ly  heated homes ( new and o l d) are 
usually much better l nsulated and weatherl zed than homes heated by foss i l  fue l s  ( see Sec . 0 . 2 )  
( New York State Energy Office 1980 ; Burbank 1979 ; General Publ i c  Uti l i ties  1980 ) .  Wh i l e  retrofi ts 
of homes that underi nsu l ated or underweatheri zed are expected to conti nue , ut i l i ty forecasti ng 
procedures are i nc reasing ly  account i ng for th i s  act iv ity .  Heat pumps are penetrat i ng the res i 
denti al market even i n  New Eng l and. However ,  the sma l l share of e l ectr i c  space heati ng demand 
and the even sma l l er share of heat pump e l ectr i c  demand prec l ude further consideration  i n  th i s  
ana l ys i s .  

Water heati ng. Al though water heat i ng conservation  act iv ity (e . g . , wraparound i nsu l ation)  l ags 
far behl nd bui l d i ng thermal envel ope improvements , uti l i ty forecasti ng procedures are account i ng 
for i mproved energy eff i c i enci es expected i n  newer mode l s  i n  the 1980s .  For examp l e ,  i n  New 
York ,  the State Energy Conservati on Code mandates improved eff i c i encies  i n  newly i nstal l ed water 
heaters . For GPU ' s  PJM service  area (wh i c h  has the l argest Maryl and water heat i ng projected end 
use percentage) ,  the uti l i ty i s  consideri ng time of day rates and water heat i ng storage as 
conservati on measure .  Thus , no  add it ional study effort i s  requ i red for  thi s end  use.  

L ighti ng. Improved i ncandescent l amps and screw- i n  f l uorescent l amps are avai l ab l e .  However , 
stri ngent res i dentia l  purchase criteria wi l l  prevent a mass ive ,  vo l untary re l amp i ng unti l l amp 
pri ces come down . 

App 1 i ances .  The  "other" end use  category in  Tab l es 0 . 1 and 0 . 9  accounts for  major and mi nor 
appl l ances and a s i g n i f i cant portion  of the res i denti al  l oad . Of al l the sub-end use categories , 
refri geration i s  the l argest (25-40% of total app l i ances) and i s  brief ly  consi dered here . 
I ncreased refri geration effi c i ency i s  an i mportant aspect of many res i denti al  conservat i on 
studies , mai n l y  because the energy consumption  of refri gerators re l ative to other appl i ances . 
Over the past decade , the eff i c i ency of refri gerators has i mproved great l y ,  wi th average effi 
c i ency i nc reas i ng by 20% from 1972 to 1978 , and i t  i s  expected to i ncrease a further 10% through 
1980 . At the same time , however ,  the average vol ume of refri gerators shi pped i ncreased by a lmot 
10% and the trend toward more energy-consumpti ve frost-free refri gerators conti nued. 

It  is important to note that whi l e  the trend toward more energy-consumpt i ve refri gerators i s  
l i ke l y  to conti nue , the b i g  effi c i ency gai n s  recorded i n  the 1970s are not l i ke ly  to be repeated. 
F i rst , by 1980 , v i rtual l y  al l manufacturers had shi fted from fi bergl ass to foam i ns u l at i on .  
Thi s technol ogical  change accounted for a l arge portion  o f  the eff i c i ency i mprovement and wi l l  
not be repeated . Second . s i nce USOOE has abandoned government pressure on i ndustry to i ncrease 
eff i c i ency , manufacturers wi l l  devote l ess attenti on to energy eff i c i ency. Add i ti onal l y ,  i nd i 
v idual s have not di spl ayed a strong preference for more expens i ve ,  energy-eff i c i ent refri gerators , 
preferri ng i nstead more vo l umi nous , opti on- l aden u n i ts .  It i s  therefore un l i ke l y  that the bu l k  
of new refri gerators purchased i n  the 1980s wi l l  be the most eff i c i ent mode l s ava i l ab l e .  By 
1990 , new un it  energy consumpti on wi l l  be about 1200 kWh/yr,  with one-hal f of the 1980 stock 
hav i ng been rep l aced , v i rtua l l y  al l of it by frost- free mach i nes .  The net effect of the shi ft 
to more effecti ve but more energy-consumpti ve un i ts i s  that l i ttl e or no e l ectr i c i ty sav i ngs are 
1 i ke l y .  
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0 . 3 . 1 . 2  Commerci al Conservation  Opti ons 

A l arge number of  measures cou l d  be taken by commerc ia l  bu i l d i ng owners and occupants to reduce 
el ectr i c i ty consumpt i o n .  Because of the nature of commerci al bu i l d i ng use , the most s i gn i f i cant 
of these measures address energy consumed for heat ing , vent i l ation , and ai r cond i t i o n i ng ( HVAC) 
and bui l di ng l i ghti ng.  HVAC i mprovements are typical l y  app l i ed on a bu i l di ng-wi de bas i s ,  whi l e  
many o f  the l i ghti ng i mprovements can be app l i ed on a l amp- by- l amp bas i s .  

F i ve conservation  measures were eval uated i n  detai l for the i r  impact o n  commerci al sector e l ec
tri c i ty consumption .  These f i ve , ranked in o rder i n  Tab l e  0 . 10 ,  appear to have the greatest 
unaccounted-for potenti al  for reducti on  of future uti l i ty l oads . The techno l ogical  character
i stics  of the f i ve measures are summari zed i n  Tab l e  0 . 11 ,  and the i r  assumed sav i ngs profi l e  i s  
p resented i n  F i gure 0 . 2 .  

H i gh- frequency e l ectron ic  bal l asts . The repl acement of standard f l uorescent bal l asts with 
e l ectron ic  bal l asts can resu l t  in  an e l ectr ic ity sav i ngs of about 30% 

Reduced venti l ation  rates . ASHRAE Standard No.  62-73 s uggests commerc ia l  bui l di ng venti l ation  
rates of 5 to  10  c fm per  person .  O l d  des i gns usua l l y  mai ntai ned 0 . 2  cfm/ft2 of bu i l d i ng .  By 
chang i ng fan speed , motor horsepower can be reduced i n  retrofit  app l i cati ons .  

HVAC schedul i ng. Bu i l d ing  energy consumpti on can often be reduced by m icroprocessor control of 
the HVAC system. In th i s  i nstance , changes i n  bui l di ng demand are met by computer-di rected 
equi pment schedu l i ng .  Energy for coo l i ng may be reduced by 5-10% and for heat i n g ,  45-55%. 

HVAC schedul i ng ( e l ectri c  cool i ng on ly) . Reductions of 5- 10% i n  energy use for cool i ng may be 
real i zed by m icroprocessor control of HVAC systems in commercial  bu i l di ngs .  

Wa l l  i ns u l ation  ( e l ectric heating and cool i ng) . The i ncremental cost of i nc reas i ng the spec i fi ed 
bui l di ng wal l  i nsu l ation  f rom R-10 to R-15 i s  smal l enough that th i s  opt ion yi e l ds a paybac k of  
l ess  than two years , for  i nstal l ati ons that are e l ectrica l l y  heated and  coo l ed.  For e l ectr i c  
coo l i ng only ,  the payback i s  greater than s i x  years .  

Tab l e  0 . 10.  Commerc ia l  Conservation  Opti ons 
Screened and Ran ked for Use i n  Anal ys i s  

Commerc i al Conservation  Measure 

HVAC schedu l i ng 
E l ectr i c  coo l i ng on ly  

E l ectric  heati ng & coo l i ng 

Wal l i nsu lation  

E l ectronic  bal l asts - rep l ace at  l i fe 

Reduced venti l ation rates 

Rel amp 40-watt f l uorescents wi th 35-watt 

Re l amp i ncandescents with screw- i n  fl uorescents 

Var i ab l e  ai r vo l ume systems - E l ectric heati ng & coo l i ng 

Chi l l  water reset/tube fou l i ng 

Roof i ns u l ation  

E l ectron ic  bal l asts - rel amp 

Vari ab l e  ai r vol ume systems - e l ectric  coo l i ng on ly  

Ranki ng 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

Rat io  of 
I n i t i al Cost to 

Fi rst-Year Sav i ngs 
(@ $0 . 07/kWh) 

0 . 20 

0 . 07 

1 . 0  

2 . 0  

2 . 1  

3 . 6  

3 . 7 

3 . 9  

5 . 9 

3 . 0 

B . 9  

11. 1 



Tab l e  0. 11. Characteri sti cs  of Sel ected Commerc ial  Conservation Options Used in the Analys i s  

User 
Potential  I nstal l ed Spec ial  Acceptance 

E l ectri c ity Cost Cost/Savi ngs I nstal l ation and 
Technol ogy Appl i cati on Sav i ngs  ( 1980 dol l ars ) O&M Cost Ratiot 1 Requi rements Avai l ab i l i ty Performance 

HVAC schedul i ng Automatic or Coo l i ng 3-10%; $50/1000 ft2 Sma 1 1  systems- NEPOOL Shoul d use More than General ly 
manual schedul i ng heati ng 45-55% $0 ; 1 arger HC = 0 . 06 authori zed 100 fi rms good .  Some 
to co inc i de with bui l di ngs ( 106 C = 0 . 17 deal er produc i ng . di ffi cul t i es 
bui l d i ng energy ft2 )-$20 , 000/yr NYPP H i gh ly wi th improper 
demand. HC = 0 . 06 competitive .  i nstal l ation .  

C = 0 . 17 
PJM 
HC = 0 . 06 
C = 0 . 19 

Wal l i nsu l ati on Increase RIO ( MW/hr/1000 ft2 ) $60/1000 ft2 None NEPOOL = 0 . 85 None Excel l ent Excel l ent 
(ASHRAE 90-75)  NEPOOL NYPP = 1.  0 
to R15 H = 314 PJM = 0 . 90 

C = 90 0 
NYPP I 
A = 280 

...... 
w 

C = 75 
PJH 
H = 280 
C = 90 

Hi gh- frequency el ec- Rep l ace standard 26 W/ba l l ast $37 . 50/ba l l ast Rep l ace after NEPOOL = 1. 8 None Good ; at New product 
tron ic  bal l asts ba 1 1  as ts as they ( 370 W/100 ft2 ($540/100 ft2 )t2 12-15 years NYPP = 1. 8 seast three hi stori ca l ly 

wear out of bu i l d i ng )  ($12 . 50/bal l ast) PJM :: 2 manufac- h i gh fa i l ure 
turers rate . Newest 

generation  
performs we 1 1 .  
May b e  stan-
dard i n  5 yr. 

Reduced venti l ation From 0 . 2  cfm/ft2 '" 12% $30/1000 ft2 Some reduction NEPOOL :: 2 . 1 None Good Good 
rates ( retrofit)  to 5-10 cfm/ft2 over that of NYPP :: 2 . 1 

per person systems with PJM :: 2 . 4  
(ASHRAE 62- 73 ) o l d  f l ow rates 

t l NEPOOL and NYPP ratios based on e l ectr ic ity cost of $0. 08 kWh ; PJM ratio based on e l ectri c i ty cost of $0. 07 kWh . 

t2 Di fferenti al cost :: $5/bal l ast ($71 ft2 ) .  



E lectron i c  8al 1 a 'i t 'i  Wa l l  I n s u l a t ion HVAC Schedu l ing HYAC Schedu 1 i "g Reduced Vent 1 1 a t  ion 
E le c t r" l c  Coo l ing On ly [ l ee . Hed t i ng & Coo l ing f lee . Coo l i ng On ly 

W 5 5 F W 5 5 f W 5 5 F W 5 5 F W 5 5 F 

0-1 0 0 0 0 0 . 0  0 . 0  0 . 0  0 . 0  .66 1 .0 1 . 0  1 . 0  .66 1 .0 1 .0 1 . 0  0 0 0 0 

1-2 0" 0" 0 0" 0 . 0  0 . 0  0 . 0  0:0 :eJ r:o r:o 1 . 0  . 83 r:o r:o r:o 0" 0" 0" 0" 

2-3 0 ---0 0 ---0 0:0 0 . 0  0 . 0  0:0 r:o r:o r:o r:o r:o r:o r:o r:o 0" 0" 0" 0" 

3-4 0 0 0 0 Q.i'j Q.1j Q.lj 0:0 r:o r:o 1.0 1.0 r:o 1.0 r:o r:o 0 0" 0" 0" 

4 - 5  0 0" 0 0 0.0 0 . 0  0 . 0  0 . 0  r:o r:o 1.0 r:o r:o r:o r:o r:o 0" 0" 0" "0 

5-6 0 0 0 0 r:o 0.0 :14 0 . 0  :Tl . 6"1 -:-6 JS . 3 3  -:61 .60 -:75 0 0 0" 0 

6 - 7  1 .0 1 .0 1 .0 1 .0 .90 0 . 0  . 4 2  0 . 0  . 1 7  . 6 7  . 5  . 75 . 1 7  . 6 7  . 5  . 75 1 .0 1 . 0  1 . 0  1 .0 
7-8 1.0 1.0 1.0 r:o :s2 Q.1j -:51 Q.1j -:T7 T4 -:J -:61 -:T7 -:« -:1 -:61 1.0 r:o r:o r:o 

8-9 1.0 r:o r:o 1.0 ":17 -:TO -:61 ":TO -:T7 ;41 -:7 -:61 -:T7 -:« -;-z -:6J r:o r:o r:o 1.0 

9-10 1.0 1.0 1.0 1.0 :7'J -:-1 -:to -:10 :n ;44 � :oJ -:T7 :«. -:1 ":oJ 1.0 1.0 r:o 1.0 

10- 1 1  1.0 1.0 1.0 1.0 :-N --:b :8l .60 -:T7 :-4"4" . 2  :63 -:T7 . 4 4  . 2  . 6 3  r:o r:o r:o 1.0 

1 2 - 1 3  1 .0 1 .0 1 .0 1 .0 . 19 . 8  .84 .80 . 1 7  .44 .2 .63 . 1 7  . 4 4  . 2  .63 1 . 0  1 . 0  1 . 0  1 . 0  
1 3 - 1 4  r:o 1.0 1.0 1.0 -:M � 1.0 � -:T7 :-41 0 . 0  -:6J -:T7 -;41 0.0 ":oJ D! D! D! D! 

1 4 - 1 5  D! D! r:o r:o :m r:o :-om Dl -:T7 ;-U 0.0 :oJ -:T7 :14 0.0 ":oJ D! r:o D! D! 

1 5 - 1 6  r:o r:o r:o r:o :05 -:9 -:97 .90 :n :44" Q."O :6J :n M 0:0 -:61 r:o r:o r:o r:o 
16- 1 7  r:o r:o r:o r:o .04 J :94 :-ro :n ;4"4 0:0 :&1 -:T7 :41 0:0 -:61 r:o r:o D! r:o 

1 7- 1 8  r:o r:o r:o r:o .04 . 5  .90 . 50 . 1 7  . 5 5  . 20 . 6 3  -:T7 :-5> .20 -:6J r:o r:o r:o r:o 

18-19 0 0 0 0 0 . 0  0 . 0  0 . 0  . 50 . 78 • SO .8M . 50 . 78 • SO .88 1 . 0  0 0 0 0 
19-20 0 0 0 0 0.0 0.0 0.0 0.0 :6'1 r:o r:o r:o -:or r:o r:o r:o 0 0" 0 0 

21-22 0 0 0 --0 0 . 0  0 . 0  0 . 0  0 . 0  -:r;; r:o r:o r:o :6'1 r:o r:o r:o "0 0" 0" --0 

22-23 0 0 0 0 0.0 Ir.ll 0.0 -:or r:ll r:o r:o -:or r:o r:o r:o r:o 0 0 0 0 

23-24 0 0 0 0 0 . 0  0 . 0  0 . 0  0 . 0  . 6 7  1 . 0 r:o r:o . 78 r:o r:o r:o 0" 0" 0 0 

( a )  
HYAC Schedu l i ng 

E lec tron i c  Wal l J n su l d t  ion E lee . Hed t i ng HVAC 5chedu 1 i ng Reduced 
B a l l a s t s  E lee . C o o l  109 On ly & Coo 1 i n9 f lee . Coo l ing On ly Vent i ht ion Rate'i 

A 1 1  Power Poo h HEPOOL HYPP PJM NlPOOL NYPP PJM NEPOOL NYPP PJM A l l  Power Pools 

Winter Oecember 1 .0 . 79 . 79 . 79 . 3 1  . 31 . 3 1  0 0 0 1 . 0  
January 1 .0 1 . 0  1 . 0  1 .0 .39 . 39 . 39 0 0 0 1 .0 
February 1 .0 .80 .80 .80 . 3 1  . 3 1  . 3 1  0 0 0 1 . 0  

5pring March 1 . 0 . 4 3  . 4 3  . 4 3  . 6 7  . 69 .69 . 14 . 0 1  . 1 4  1 . 0  
Apri I 1 . 0 .60 .60 .60 1 . 0 1 . 0  1 .0 .40 .32 . 4 3  1 .0 
May 1 . 0 .07 . 0 7  .08 . 20 . 19 . 2 1  1 .0 .84 1 .0 1 .0 

Sunner June 1 .0 .09 .08 . 10 . 1 3  . 1 1  . 1 4  . 75 .63 . 75 1 . 0  
Ju ly 1 .0 .09 .08 . 10 0 . 0  0 . 0  0 . 0  0 0 0 1 . 0  
Augu'it 1 .0 . 10 .09 . 1 1  0 . 0  0 . 0  0 . 0  0 0 0 1 . 0  

F a l l September 1 .0 .09 .08 . 10 0 . 0  0 . 0  0 . 0  0 0 0 1 .0 
October 1 .0 .05 .05 .05 .07 . 0 7  .07 . 1 7  . 1 5  . 18 1 .0 
November 1 .0 . 75 . 75 . 75 . 58 . 59 .59 .05 .03 .04 1 . 0  

-----

(b ) 

F i g . 0 . 2 .  ( a )  Hour ly  and ( b )  Mont h l y  Norma l i zed Performance Profi l es for Commerc i a l  Conservat i o n  Opti ons by Season 

Cl I 
..... 
.po 
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Several energy reducti on opt i ons were cons i dered that are currently the focus of conservation  
attenti o n .  Some of these options  were e l i m i nated from further consi derati on because the i r  pay
back was too l ong ,  because the i r  i mp l ementation wou l d have a negl i g i b l e  effect on uti l i ty l oads , 
or because they are al ready w ide l y  accepted. The more i mportant of these options  ranked i n  
Tab l e  0 . 10 al ong with the opt i ons chosen , are : 

Rel ampi ng o f  40-watt f l uorescent f i xtures . Exi st ing l amps are repl aced w ith 35�watt fl uorescent 
tubes , e i ther on a group re l amp i ng or a repl acement on fai l ure schedu l e .  The l atter i s  s ign i fi 
cantly l ess  costly , resu l t i ng i n  paybacks o f  about one month. A n  esti mated one-hal f o f  al l 
ex i st i ng fl ourescent f i xtures have a l ready been retrofi tted. S i nce re l amp i ng i s  an estab l i s hed 
conservation  meas ure , it is i nc l uded in uti l i ty forecasts . 

Re l ampi ng of i ncandescent f i xtures w ith f l uorescent screw-type f i xture s .  Recently ,  screw- i n  
f l uorescent f i xtures have been devel oped as l ow-wattage repl acements for i ncandescent b u l b s .  
They reduce e l ectri c i ty consumption  60%. For the commerc i a l  secto r ,  however ,  i ncandescent use 
is  so  smal l ( l ess  than 10%) that the i mpact on  uti l i ty l oads wou l d  be negl i g i b l e .  

Var i abl e ai r vol ume (VAV) HVAC systems . HVAC systems normal ly  operate at the i r  peak des i gn 
poi nt. New des i gns al l ow HVAC systems to operate at vari ab l e  ai r vol ume s ,  w ith fl exi b i l i ty to 
operate down to 60% of peak. Because VAV systems cost 25% more than convent i onal  systems , the i r  
payback peri od i s  greater than f i ve years . For th i s  reason , these systems are not cons i dered 
further here . 

C h i l l ed-water system modi f i cations . This  opti on encompas ses ch i l l  water reset and tube fou l i ng 
preventi o n .  The former i s  an adj ustment i n  c h i l l er head pressure i n  accordance with the measured 
return water temperature i n  the ch i l l er  header.  Tube fou l i ng i s  prevented by automatical ly  
pus h i ng smal l brushes through the heat exchanger tubes , thus i ncreas i ng the i r  effi c i ency .  These 
options together can save up to 20%, but paybacks o f  8-10 years are expected . 

Roof i nsu l ati on .  An  i nc rease i n  roof i nsu l at ion  from the  ASHRAE standard 90-75 of  R-9  to  R-21 
has the potential  for sav i ng con s i derab l e  e l ectri c i ty .  To achieve th i s  i ncreas e ,  howeve r ,  
e i ther the structure must b e  mod i f ied  or  the new i nsu l at ion  l a i d  on top o f  the roof .  I ns u l at ion  
that i s  structura l l y  strong enough for  the  l atter app l i cati on costs ten times more than comparab l e  
wa l l  i ns u l at ion .  E i ther method ( structura l l y  strong i ns u l at ion  or structural changes to accept 
l ess costly i nsu l at ion )  has a payback peri oa of about e i ght years .  

0 . 3 . 1 . 3  Industri a l  Conservation Opti ons 

Industry has made remarkab l e  progress in respond i ng to pri ce- i nduced opportu n i t i es for conserva
tion .  Most of those conservation opportun it ies have resu l ted from reduction  of natural gas and 
petro l eum consumption  through fuel swi tch i ng (coal ) ,  p rocess modi f i cati on , or heat recovery.  I n  
al l project i ons of i ndustr ia l  energy use , e l ectri c i ty use i s  projected to grow 2-3% whi l e  natural 
gas and petro l eum use is not expected to grow. There are confl i ct i ng op i n i ons , however , on the 
amount of "easy" conservation  sti l l  avai l ab l e .  I nterv i ews w ith p l ant managers i n  the Northeast 
suggest that numerous cost-effective  conservation  opportu n i ti e s  rema i n  (Gas Research I nsti tute 
1979 ) . Howeve r ,  the New York State Energy Offi ce bel i eves that the easy conservat io n  measures 
have been exhausted and that further energy sav i ngs wi l l  co i n c i de with equi pment or  process 
rep l acement.  The most l i kl ey case is that the unaccounted- for "easy" sav i ngs are too sma l l  a 
part of the i ndustr ia l  p i cture to warrant attent ion .  

Most of the  i ndustr ia l  l oad i s  i n  mach i ne-dri ve or  process heat ( e l ectro lyt i c )  app l i cati ons . I n  
these app 1 i cat ions , conservati on  retrof i ts are capita l - i  ntens i v e  a n d  wi 1 1  occur o n l y  where 
there is an extreme ly  qu i c k  payback or dur i ng normal equi pment rep l acement cyc l es .  Major  i nvest
ments that i mprove energy effi c i ency are genera l l y  accounted for i n  uti l ity i ndustr ia l  l oad 
project i o n s .  N o  radi cal ly  new and unanti c ipated energy- eff i c ient  processes are expected i n  the 
Northeast by 199 0 .  

0 . 3 . 1 . 4  Other Conservation  Consi derat ions  

Conservat io n  concepts other than those l i sted here are al so bei ng consi dered by uti l i ties  under 
aggress i ve l oad-management or  l oad- reduction  programs . Many of these concepts were i gnored i n  
the earl i er analys i s  because o f  end- use s i ze and consequent market i mpact. However , i n  an 
aggress i ve uti l i ty program with the uti l i ty ' s  purchase dec i s i on criter ia  ( l i fe-cyc l e  cost) and 
cap i tal acces s i b i l i ty ,  the cumu l ative  impacts are often s i gn i f i cant. A uti l i ty program al so 
al l ows certai n market segments that are not pri ce-respons i ve to i mp l ement conservat io n  acti o n s .  
Two examp l es of th i s  sub-market are ( 1 )  master-metered apartment bui l d i ngs where uti l i ty costs 
i ncreases are passed through to renters , who i n  turn have no real i ncentive  to i nvest in conser
vation  options ; and ( 2 )  l ow- i ncome fami l i es who are capi tal -constra i ned but are price-sens i t i ve .  

T i me-of-day pri c i ng was covered i n  the OE IS ; however , i nterest i n  th i s  measure i s  growi ng , and 
it mer i ts addi t i onal  consi deration  here . T i me of day ( TOO)  pri c i ng i s  an i ncreas i ng ly  popu l ar 
means of a l l ocating  servi ce costs . The theory beh i nd TOO pri c i ng i s  strai ghtforward (Samue l s  
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1980 ) . The cost of serv i ng customers di ffers accord i ng to the time of serv i ce .  Customers that 
demand a d i sproport i onate amount of power at the t ime of the uti l i ty ' s  peak i mpose costs on the 
uti l i ty far beyond those refl ected i n  the rates they pay . TOO pri c i ng thus has the goal s of 
i ncreas i ng rate equ i ty and al l ocati onal effi c i ency wh i l e  attempt i ng to l ower the uti l i ty '  s 
overal l costs of serv i ce by reduc i ng the uti l i ty ' s  need for peak capac i ty and energy and peak 
capaci ty on the transmi s s i on and d i stri but i on system . 

Equitabl e and practi cal al l ocati on  of costs , howeve r ,  i s  far from strai ghtforward. F i rs t ,  TOO 
pr ic i ng can be based on short-run marg i nal  costs , l ong- run marg i nal  costs , or someth i ng i n  
between.  The costi ng method can range from un i t-spec i f i c  to system probab i l i st i c .  These types 
of cost i ng questi ons make i t  d i ffi cu l t to reach spec i f i c  agreement on the appropri ate cost-of
serv i ce method. Second , TOO p r i c i ng i mposes add i t i onal meteri ng costs . Standard b i d i recti onal 
meters cost about $20 for a res i denti al  customer.  TOO meters cost $50 to $450 dependi ng on the 
uti l i ty ' s  metering  requ i rements.  For smal l customers , i nc l ud i ng most res i dential  customers , the 
added costs of soph i sti cated TOO meters may outwe i gh the benefits  to the uti l i ty.  Th i rd ,  however 
TOO p r i c i ng is arranged , some customers wi l l  face i ncreased e l ectric b i l l s .  Adverse ly  affected 
groups wi l l  ra i se po l i t i cal  objecti o n s .  I ndeed , some comm i s s i ons have tal ked about l i fe l i ne 
rates at one end of the res i dent i al sca l e  and TOO rates at the other. It must be expl i c i tly  
recogni zed that the more customers exempted from TOO by  l i fe l i ne rates , the greater the  cost 
burden on  the rema i n i ng TOO customers .  Pol i t i cal  cons i derations  such as these make i t  l i ke ly  
that any broadly  app l icab l e  TOO rate i s  far from i deal from an  economi c perspecti ve .  

A s  of  October 1980 , 5 6  U . S .  uti l i t ies were us i ng TOO or  other forms of l oad control ( Energy 
Informat ion  Admi n .  1981c ) .  Most o f  the TOO rates were experimental and restri cted to sel ected 
subgroups i n  a parti cu l ar customer c l ass , e . g . , h i gh-usage res i denti al . The rather 1 i m ited 
emp i r i cal  evi dence on  TOO pri c i ng i n  the U . S .  tends to s upport the i dea that the pri c i ng schemes 
do reduce peak demand and a l s o  reduce energy cons umption  ( Lande 1979 ; Caves and Chr i s tensen 
1980 ) . In one study reporti ng the res ul ts from four one-year tests for res i dent ia l  customers , 
reducti ons ranged from 27% of peak to 46% of peak but several reasons were p resented why the test 
fi gures overstated the res u l ts l i ke ly  i n  l o ng-run cases . It was s uggested that a 10% reduction  
was h i ghly p robab l e  and that a 20% reducti on  was l i ke ly .  

Whi l e  U . S .  uti l i ties , i nc l ud i ng several i n  the  Northeast , have rap i d ly  i ncreased the i r  TOO 
acti v i t ies  i n  the past few years , the on ly  detai l ed ,  l ong-run evi dence on TOO pri c i ng comes from 
Europe , where TOO pri c i ng has been used succes sfu l l y  for decades (M itche l l et al . 1978 ; Schnel l 
1979 ; Burchne l l ,  undated ;  O ' Donnel l ,  undated) . L im ited U . S .  experi ence suggests , howeve r ,  that 
l oads wi l l  aso respond to peak rates , though the magn i tude of the response and the appl i cab i l i ty 
of l oad control to certa i n  uti l i tes i s  uncertai n (Acton and M i tche l l 1980 , 1981 ; N i ssel  1980 ; 
USDOE 1981) . 

Other Load Management/Reduct ion  Act i v i t i e s .  Uti l i t ies  throughout the three Northeastern Power
poo l s  are al so experiment i ng with  or s l owly i mp l ementing other l oad management acti v i t ies , some 
of wh i ch may s i gn i f i cantly reduce l oad growth .  These acti v i t i es genera l l y  take the form of end 
use storage or  remote contro l . For i nstanc e ,  Long I s l and L i ghti ng Co . ( LI LCO)  has demonstrati on 
programs for storage u n i ts and rad i o  contro l s .  The Orange and Roc kl and U i l i t ies  Co . i s  exper i 
menti ng with  d i rect l oad contro l  by power l i ne s i gnal s .  Consol i dated Ed ison  C o .  currently has 
565 MW of c ustomer l oad under energy management systems ( HVAC schedul i ng) and reports l oad 
reducti ons of 14%. The most amb i tious  program i s  the General Pub l i c  Uti l i t ies  Co .  ' s  Conservat ion  
and  Load Management Master P l a n .  I n  that p lan , the comb i ned res i denti al , commerc i a l , and  i ndus
tri al p rograms cou l d save 1300 MW of wi nter peak by 1990 .  Components of that effort i nc l ude 
advanced weatheri zat i on , storage/space water heat i n g ,  s o l ar water heat i ng ,  d i rect l oad control s ,  
heat recovery ,  cogenerat i o n ,  and annual coo l i ng storage . Whi l e  not al l uti l i t i es have the 
appropri ate da i ly l oad character i st ics and capac i ty m ix  to j usti fy a l oad management p rogram , 
the e v i dence i s  mount i ng that many do , so that add i t i onal conservat ion  i s  poss i b l e . 

0 . 3 . 2  Market Assessment 

The market assessment for conservati o n  options  cons i sts of estimates of total avai l ab l e  market , 
market potenti al , and market penetration l evel  for 1990 ( see Sec . 0 . 5 for an expl anat ion  of the 
methodo l ogy) .  These estimates are shown i n  Tab l e  0 . 12 and 0 . 13 for the four opti ons con s i dered. 
As in Secti on  0 . 3 . 1 , on ly  commerc i a l  sector opt i ons are consi dered. 

0 . 3 . 2 . 1 E l ectron ic  Bal l asts 

The avai l ab l e  market for e l ectro n i c  bal l asts has been esti mated by cons i deri ng the commerc i a l  
s ubsector fraction  expected to conti nue u s i ng f l uorescent l amps .  These s ubsectors , wh i c h  account 
for 68% of commerc i a l  bu i l d i ng spac e ,  are Off i ce s ,  Reta i l -Who l esal e ,  Educati onal , Government and 
Hosp i tal s ( Jackson and Johnson 1978 ) .  Assum i ng that 95% of the s pace i s  f l uorescent- l amped ( the 
bal ance i ncandescent) ,  the total market for el ectro n i c  bal l asts i s  as shown in Tab l e  0 . 12 .  

U s i ng the market probab i l i ty of i nvestment curve s hown i n  F i gure 0 . 14 of Sect ion  0 . 5 ,  90% of the 
avai l ab l e  market wi l l  con s i der i nvesti ng , as shown i n  Tab l e  0 . 12 as the potential market.  
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Tab l e  0 . 12. Total Avai l ab l e  and Potenti al Market for Sel ected 
Conservation Opti ons in the Commercial Sector by 

Northeast Powerpool (106 ft2 ) 

Total Avai l ab l e  Potent i al 
Powerpool Market Market Market 

E l ectronic Bal l asts 
NEPOOL 1700 1100 1050 
NYPP 3000 1880 1790 
PJM 3300 2150 2040 

HVAC Schedu l i ng 

NEPOOL 1700 
Heating & cool i ng 90 90 
Cool i ng only 320 320 

NYPP 3000 
Heating & cool i ng 190 190 
Cool i ng only 1740 1740 

PJM 3300 
Heating & cool i ng 50 50 
Cool i ng only 2590 2590 

Extra Wal l I n s u lation 

NEPOOL 1700 90 (13)t l 13 
NYPP 3000 190(21) 21 
PJM 3300 50 (6) 6 

Reduced A ir  Venti lation 

NEPOOL 1700 462 416 
NYPP 3000 2138 1924 
PJM 3300 2877 2589 

t l Numbers in parentheses are new HVAC heating and coo l i ng .  

Tab l e  0 . 13.  Market Penetration of Sel ected 
Conservation Options i nto Three Northeast 

Powerpool s ,  Commercial Sector,  by 1990 
(l06 ft2 ) 

Powerpoo 1 
El ectronic bal l asts 

NEPOOL 
NYPP 
PJM 

HVAC Schedu l i ng 

NEPOOL 
Heati ng & cool i ng 
Cool i ng only 

NYPP 
Heati ng & cool i ng 
Cool i ng only 

PJM 
Heating & cool i ng 
Cool i ng only 

Extra Wa l l  I n su lation 

NEPOOL 
NYPP 
PJM 

Reduced Ai r Venti l ation 

NEPOOL 
NYPP 
PJM 

Low 

290 
500 
170 

30 
90 

50 
430 

10 
790 

4 
7 
2 

58 
267 
359 

High 

440 
760 
870 

50 
155 

90 
840 

20 
1390 

7 
11 
3 

115 
589 
713 
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Market penetration is based on a normal repl acement cyc l e  of the current co i l  and core bal l ast .  
Assum ing a bal l ast l i fe of 15  years , the maxi mum repl acement woul d be 7% of the stock per  year. 
Cap i ta l  constrai nts and other consi derati ons make it un l i ke l y  that the maximum 7%/year wi l l  be 
real i zed .  Consequentl y ,  l ow-and h i gh-penetrati on  scenarios of 4% and 6%, respective l y ,  were 
deve l oped . The penetration estimates y i e l d  cumu l at ive penetrati ons by 1990 of 32% and 48% 
(current penetration i s  essenti a l l y  zero ) .  These cumu l at ive penetration l eve l s  are then adjusted 
by a transmi ss i on l oss factor of 0 . 9 .  

The penetrati on res u l ts are cons i stent with  percentages obtai ned b y  Bass (1969) for consumer 
durables  (8-64% i n  10 years ) and Mansfi e l d  et al . (1977 ) for i ndustria l  products ( 25% i n  5 . 9-
15 years) and are shown i n  Tabl e  0 . 13 .  

0 . 3 . 2 . 2  HVAC Schedu l i ng 

The ava i l ab l e  market for HVAC schedul i ng ( Tab l e  0 . 12) has been estimated by d i v i di ng the projected 
powerpool space heat i ng l oad by 29 kWh/ft2 /yr ,  and by d i v i d i ng the projected powerpool coo l i ng 
l oad by 6 . 5 kWh/ft2/yr. S i nce the e l ectrical l y  heated f l oor space i s  al so assumed to be e l ec
tri cal l y  coo l ed ,  the HVAC schedu l i ng avai l ab l e  market i s  the coo l ed f l oor space.  As a check ,  
the  ORI  spri ng 1982 Energy Revi ew projects New Eng l and reg i on ( NEPOOL)  e l ectrical l y  heated fl oor 
space at 117 mi l l i on ft2 and the M iddl e At lant i c  reg i on ( NY ,  PA and NJ ) at 268 mi l l ion  ft2 . 

Market potentia l  i s  based on the same i nvestment cri teria as i n  Secti on 0 . 3 . 1 .  The extremel y  
attracti ve economics  d ictate a very h i gh probabi l i ty of i nvestment ; consequent l y ,  the potentia l  
market equa l s the ava i l ab l e  market.  

The estimated market penetration (Tab l e  0 . 13 )  is based on retrofi t  only s i nce most new construc
tion has at l east manual or semiautomati c  HVAC schedul i ng equi pment. The rate of market accep
tance shou l d  be on the high  s i de of the range shown in Section 0 . 3 . 1 because of the attract ive 
economics  ( l ess than 1 year payback) and attracti ve i nstal l at i on terms ( for examp l e ,  shared 
energy savi ngs with  no down payment ) .  Current l eve l s  of penetration  are consi dered mi nima l  so 
that by 1990 the l ow scenario assumes 40% penetration whi l e  the h i gh scenario  assumes 70% pene
tration .  The penetration l eve l s  are aga i n  adjusted for reduced transm i s s i on l osses .  

0 . 3 . 2 . 3  Wal l  Insu lation 

The ava i l ab l e  market for wal l i nsu lation  (Tab l e  0 . 12 )  was estimated i n  the same way as HVAC 
schedu l i ng for heati ng and unestimated coo l i ng .  However , on ly  new construction was cons i dered . 
For the 1982-1990 time period the commerc i a l  sector i s  expected to grow from 1 . 2  to 1. 55% ,  
dependi ng o n  the power pool . Consequent ly , the ava i l ab l e  market i s  only 10-13% of the ava i l ab l e  
1990 market for e l ectr ic  heati ng and coo l i ng .  

A s  wi th HVAC Schedu l i n g ,  the quick  paybac k for wal l  i nsu lat i on suggests that most o f  the ava i l 
ab l e  market wi l l  cons i der i nvesti ng .  Consequentl y ,  the potenti a l  market i s  the avai l ab l e  market. 

The market penetration estimates ( Tab l e  0 . 13)  are devel oped us ing the same procedures as i n  the 
other sect i ons .  Favorab l e  economi cs , and good market acceptance suggest a strong penetration 
rate by 1990 .  The l ow scenario cumu l at ive penetration i s  30% whi l e  the h i gh scenario penetrati on 
i s  60% by 1990. 

0 . 3 . 2 . 4  Reduced Air Vent i l at i on 

The ava i l ab l e  market for reduced a i r  vent i l ation ( Tab l e  0 . 12)  i s  the total HVAC market as devel oped 
i n  Section 0 . 3 . 2 . 2 .  The potential  market for th i s  retrofit  concept i s  determi ned by the proba
bi l i ty of purchase criteri a .  Al though th i s  concept has the l ongest s impl e  paybac k ,  it sti l l  
accounts for 90% of potenti a l  purchasers . The payback i s  at the l ower end of the most attracti ve 
range , however , as shown i n  F i gure 0 . 16 .  

The penetration estimates ( Tab l e  0 . 13 )  were devel oped s i mi l ar to other retrofi t  markets i n  
Section 0 . 3 . 2 . 2 . The 3 . 3-year payback i s  not as attractive as others cons idered here . Conse
quent l y ,  the l ow scenario  assumes a 20% cumu l at ive penetration by 1990 whi l e  the h i gh scenario 
assumes a 40% cumu l at ive penetration .  Both l evel s  of penetration  are we l l  bracketed by the 
studies  c i ted in Section 0 . 3 . 2 . 1 . 

0 . 4 CONSERVATION AND COAL CONVERSION:  COMPETI TORS OR COMPLEMENTS 

0 . 4. 1  I ntroduction 

I n i ti a l l y ,  the effect of conservation on the uti l i ty fuel mixes was determi ned for the no-con
vers i on case , and then for the two .coal convers ion scenarios -- coa l S I P  Scenari o  (42 stations)  
and Vo l untary Convers ion  Scenario (27 stati ons ; see Sec . 1) .  Expected oi l  and coal  capac ities  
i n  1990 for  the  three convers i on scenarios are shown i n  Tab l e  0 . 14. I f  conservation were to 
d i s p l ace s i gn i f i cant amounts of coal -generated power ,  then a detai l ed trade-off between the two 
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Tab l e  D. 14. O i l - and Coal - F i red Capacities i n  1990 
Under Convers i on Scenarios (MW) 

NEPOOL NYPP PJM 

Scenario O i l  Coal Oi l Coal O i l  Coal 

Base Case 10 , 787 2 , 015 14 , 366 4 , 390 16 , 176 14 , 000 

Coal SIP  (42 stat i ons)  7 , 346 5 , 150 9 , 602 8 , 160 11 , 550 17 , 900 

Vo l untary Convers i o n  8 , 408 4 , 178 11,447 7 , 112 13 , 921 16 , 098 . 
(27 stat i ons)  

oi l reducti on methods wou l d  be requi red. As  di scussed in  thi s section , th i s  d i spl acement does 
not occur,  thus convers i on and conservation are both useful for reduc i ng o i l  consumpti on .  

For th i s  analys i s ,  the potent i al o i l  d i s p l acement for busi ness-as-usual demand and capac i ty was 
computed. Howeve r ,  with a l ower l oad growth , new generat i ng capac i ty wou l d  be l i kely deferred. 
Because the deferred pl ants wou l d  have been base l oad nucl ear or coal , the same fraction of o i l  
o r  coal i s  d i sp l aced by conservat i on measures unde r the l ow-growth scenar i o .  

D . 4 . 2  Conservation Impacts Under Base Case (No Coal Convers i on) 

Under the Base Case ( no o i l - f i red uti l i ty stations are converted to coal ) ,  the five commerc i al 
conservat i on techni ques descri bed i n  Sect i on D . 3 wi l l  d i s p l ace 1 . 0 ,  1 . 6 ,  and 1 . 6% of the projected 
1990 el ectricity demand i n  NEPOO L ,  NYPP , and PJM , respecti vely. The effects of the five opti ons 
and the i r  �qu i val ent generati ng capac i ties  are shown in Tab l e  D . 15 .  The generati ng capac i ties  
represent the peak outputs that mi ght be ach i eved , but do not imply that uti l i ty capac i ty cou l d  
b e  reduced by these amounts.  

Tab l e  D. 15. 1990 Energy Di spl acement and Equi val ent Peak Generat i ng Capac i ty 
of Conservation Options under Base-Case Scenario 

Equ i val ent Peak 

Conservat i on Ener� D i spl acement �GWh2 Generati ng Capac i tl {MW2 

Technol ogy NEPOOL NYPP PJM NEPOOL NYPP PJM 

HVAC schedul i ng 
E l ec .  cool i ng only 360-630 1380-2700 3100-5440 290-150 1200-2350 2610-4580 
E l ec .  heati ng & cool i ng 340-600 590-1050 160-270 195- 340 340-600 90-160 

Wal l i nsul ation-
e l ec .  heat i ng & cool i ng 2-3 3-4 0 . 8- 1 .  2 2-4 3-5 1- 1 . 4  

El ectronic  bal l asts 390-580 650-1000 230- 1150 90-130 50-240 50-260 

Reduced venti l ation 
rates 23-45 110-230 140-280 5-10 23-52 31-62 

Total 1115-1858 2693-5004 3631-7141 582-994 1616-3247 2782-5063 

HVAC schedul i ng provi des the greatest opportun i ty for energy di spl acement (Tab l e  D . 15 ) .  In NYPP 
and PJM , the reducti ons i n  energy use for el ectric cool i ng account for 55% and 80% of the pool 
wi de energy sav i ngs , respecti vely.  These 1 arge di spl acements refl ect the 1 arge savi ngs ( i  n 
percentage terms ) real i zab l e  i n  HVAC operati ng costs and the re l atively h i gh importance of 
cool i ng demand i n  the commercial sector. 

The second l argest energy reducti on resul ts from the e l ectronic  bal l ast opti on.  Thi s option i s  
cost-effecti ve to the user and a l arge benefi t to the uti l i ty. For the l ower penetration l evel s 
shown i n  Tab l e  D . 15 ,  e l ectronic  bal l asts cou l d  reduce the commercial sector l i ghti ng l oads i n  
NEPOO L ,  NYP P ,  and PJM by 1 . 1 ,  0 . 4 ,  and 0 . 2% respecti vely. 
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The reducti on of vent i l ation rates provides a sma l l savi ngs i n  e l ectri c i ty ,  whi l e  provid i ng the 
bui l d i ng owner with a rapi d  payback.  Simi l ar ly ,  wal l i nsul ation  for e l ectri cal ly  heated and 
coo l ed bu i l di ngs d i sp laces smal l quanti ties  of e l ectri c ity .  The wide di fference between wa l l  
i nsu l ation and HVAC schedu l i ng i n  energy d i spl acement resu lts from the fact that the i nsu l ation 
option appl ies  only to new bui l di ngs and therefore has a much smal l er potentia l  market.  

0 . 4 . 3  Conservation Impacts For Coal Convers i on Scenari os 

As was shown in the previ ous subsect i o n ,  commerc ia l  conservation  efforts coul d reduce uti l i ty 
energy requi rements by approximate ly  1%. Of part i c u l ar i nterest in  th i s  study i s  the quantity 
of oi l that wou l d  be d i spl aced by conservati on .  Other fue l s used by the uti l i t ies are occas ional ly 
di sp l aced , but in much smal l er quanti t ies .  Detai l ed breakdowns of the o i l and coal sav i ngs by 
technol ogy are g iven i n  Tab l e  0 . 16 .  

Tab l e  0 . 17 gi ves the percentages of o i l  savi ngs and coal  additi ons under the Coal  S I P  and Vo l un
tary convers ion  scenarios . Conservation d i sp laces on ly  a smal l percentage of the oi l that coal 
convers ion  wou l d  otherwi se d i sp l ace.  In other words , conservati on al one cannot reduce oi l 
consumption ; rather,  conservati on and convers i on are comp l ementary. 

0 . 5  METHODOLOGY FOR ESTIMATION OF MARKET POTENTIAL AND LOAD IMPACT 

The methodo l ogy and assumpti ons used to estimate market potenti al  for the conservation  and 
al ternative energy technol ogies cons i dered i n  the DEIS and rev i s i ons to the FEIS are descri bed 
in th i s  section .  Top i cs addressed i nc l ude (1)  an overvi ew of the approach ,  (2 )  expected resu l ts ,  
( 3 )  system cost and performance esti mate s ,  (4)  procedures for cal cul ati on of va l ue i n  use (break
even pri ce) , and ( 5 )  assumptions .  The l ast two top ics are di scussed for each major sector:  
uti l ity ,  commerci a l/i ndustri a l , and res i dentia l . The computati onal approaches and assumpti ons 
are appl ied under the Base Case Scenari o ( no convers i ons)  and under the Convers i on Scenari o 
(convers ion  of spec i f i ed oi l -f i red pl ants to coal ) .  A l so ,  the sens it iv ity of resu l ts to di fferent 
tax credits or other fi nanc i al i ncenti ves can be assessed. 

0 . 5 . 1 Overvi ew of Approach 

The approach for esti mati ng market potential  uses pub l i shed i nformati on , forecasts , and " f i rst 
pri ncipl es" anal ys i s  procedures . It provi des a consi stent set of market potent i al esti mates for 
each al ternati ve energy system. F i gure 0 . 3 is an outl i ne of the four steps i n  the approach .  
The  steps are i ndi cated by boxes .  I nteracti ons between each step are shown by  the arrows on 
l i nes between boxes , ei ther from the boxes for a previ ous step or from a c i rc l e  i ndi cati ng data 
bases taken from pub l i shed reports . The output from each step i s  shown wi th i n  the box be l ow the 
t i t l e  of the step.  

Step 1. Performance Characteri zation .  Performance of each al ternat i ve energy system i s  character
ized l n  terms of average dai ly  output profi l es for  each month of the  year. Other i nformation  
devel oped i nc l udes projected i nstal l ed cost , O&M cost , a l ternate fuel type and  cost ( i f  used) , 
forced outage rates , and p l anned mai ntenance requ i rements. Th i s  i nformation  i s  devel oped from 
resu lts i n  exi sti ng studies .  Technol ogy ope rati ng performance i s  characteri zed i n  suffici ent 
detai l to show dai ly  and seasonab l e  variations of power avai l ab i l i ty for i ntermi ttent technol ogi es .  

Step 2. Val ue i n  Use .  The  val ue i n  use  of an al ternat i ve energy system is  cal cul ated in  terms 
of the i nstalled cost ( e . g . , $/kWe ) that makes the cost of the a l ternati ve energy equal to the 
va l ue of the conventi onal energy bei ng d i sp laced. It is esti mated as a function of the requi red 
i nternal  rate of return or paybac k period for non-uti l i ty users . For uti l i ty users , i t  i s  
estimated us ing  a n  appropri ate fi xed charge rate and wei ghted cost o f  cap i tal . Benef i ts o f  each 
a l ternati ve technol ogy res u l t  from reduced conventi onal energy consumpt i o n ,  reduced conventi onal 
O&M costs , and ( for cogeneration)  the val ue of process steam produced. Costs i nc l ude the fuel 
used by the a l ternati ve technol ogy , O&M costs , etc . Assumpt i ons regardi ng deprec i ati o n ,  tax 
credi ts , property taxes and i nsurance , marg i na l  i ncome tax rate s ,  and other fi nanc ia l  factors 
are then used to esti mate val ue in use.  Conventi onal energy cost projecti ons based on h i gh- and 
mi d- range oi l and coal pri ces are used in the analyses .  

Step 3 .  Total Avai l ab l e  Market. Total avai l ab l e  market is determi ned both by the useab l e  
amount of the resource and by the amount of e l ectri c i ty demand. For examp l e ,  the estimati on of 
the market for so lar hot water heati ng must take i nto account the amount of el ectri c ity used for 
heat ing hot water and the amount of sol ar energy that is avai l ab l e  for water heat i ng .  Consi der
ati ons in the analys i s  i nc l ude avai l ab l e  i nsu l ation , roof ori entati on , and energy storage l i mi ta
tions .  The segment of the water heat i ng market demand now met by gas is not consi dered. Another 
exampl e  is the uti l i ty wi nd system market. Uti l i ty stabi l i ty requi rements l im it  tota l uti l i zation  
of any i ntermi ttent technol ogy. These are examp l es of physical  constra i nts that abso l utely 
prevent greater use of the technol ogy considered. For examp l e , constrai nts such as manufacturing  
capacity are not consi dered in  the estimati on of the  avai l ab l e  market but are consi dered in  the 
esti mati on of market penetration .  
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Tab l e  0 . 16. Projected Fuel  Sav i ngs through Conservati on under the Three Scenari o s  

Commerc i a l  Market Penetrated 
(10' ft') 

NEPOOl NYPP 

4-7 7-11 

25-45 50-90 
90-155 430-840 

60-115 270-580 

290-440 500- 760 

PJM NEPOOl 

2-3 16-28 

14-24 2 , 890-5, 000 
790- 1 , 390 2 , 330-4 ,060 

360-710 

175-870 

200-390 

3 , 340-5,020 

Residual 

NYPP 

23-36 

3 , 820- 6 , 740 
7 , 580-14,800 

940- 2 , 050 

6 , 050- 9 , 270 

PJM 

2-7 

600- 1 , 030 
9 , 190-16, 100 

860- 1 , 700 

1 , 520- 7 , 640 

0 ; 5t; 1 1  ate 

NEPOOl NYPP 

0 . 5 - 1  

55-95 
0-0 

10-18 

190-290 

Fuel O i splaced (103 MHBTu) 

PJM 

0 . 4- 0 . 7 

2-3 

140-290 

225-1, 130 

NEPOOl 

0 . 7- 1 .  3 

310-540 
1 , 090- 1 , 890 

15-30 

210-320 

Coal 

NYPP 

5-7 

2 , 130- 3 , 760 
6 , 200- 1 2 , 200 

130-290 

610-930 

PJM 

3-5 

980 - 1 , 680 
2 1 , 900-38,300 

440-B70 

550- 2 , 760 

NEPOOl 

17-30 

3 , 250-5,630 
3 , 420- 5 , 950 

220-440 

3 , 740-5,620 

Total 

NYPP 

28-44 

5 , 950- 10, 500 
1 3 , 780- 27 ,000 

1 , 070-2,330 

6 , 660-10,200 

PJM 

8-12 

1 , 5BO- 2 , 710 
3 1 , 000-54, 400 

1 , 440- 2 , B60 

2 , 290- 1 1 , 530 

Total 8 , 800-14, 500 1B,400-32,900 1 2 , 200-26, 500 250-400 370- 1 , 420 1 , 600-2,800 9 , 080-17, 100 23 ,800-43 ,600 10 , 700- 1 7 , 700 2 7 , 500-50,100 36,400- 7 1 , 500 

Coal 5 1 P  
( 4 2  

stations) 

Vo 1 untary 
Conversion 
(27 

stations) 

WI-HC 

HVAC sched. 
HC 
C 

RVR 

EB 

Total 

WI-HC 

HVAC sched. 
HC 
C 

RVR 

EB 

Total 

4-7 

25-45 
90-155 

60-1l5 

290-440 

7-1l 

50-90 
430-840 

270-5BO 

500-760 

4-7 7-1l 

25-45 50-90 
90-155 430-840 

60-1l5 270- 580 

290-440 500-760 

a
Wl-He - wall insul ation-heating and cool ing 

HVAC - heating, vent i l at i o n ,  and air condi tioning 
He - heat i ng and coo 11  ng 

C • cooling only 
RVR - reduced ventll at; on rates 

EB - e l ectronic ba l l asts 

2-3 11-19 

14-24 1 , 440-2, 490 
790-1 , 390 1 , 240- 2 , 150 

360-710 

175-870 

140-2BO 

2 , 530- 3 , 790 

5 , 400-8,700 

2-3 12-21 

14-24 1 , 640- 2 , 840 
790- 1 , 390 1 , 450- 2 , 530 

360-710 160- 320 

175-B70 2 , 850- 4 , 290 

6 , 100- 1 0 , 000 

18-28 

2 , 500-4,410 
4 , 880- 9 , 550 

810- 1 , 780 

5 , 460-8,360 

1 3 , 700- 24 , 100 

18-30 

2 , 760-4,870 
5 , 560-10,900 

830- 1 , 840 

5 , 660- 8 , 660 

14,800-26,300 

270-470 
2,960-5, 190 

520- 1 , 030 

900-4 ,530 

4 , 650-11,200 

4-6 

440- 750 
6 , 490- 1 1 , 400 

690-1, 380 

1 - 1 . 8  

85-150 
5-9 

18-35 

340-510 

450-700 

1-2 

BO-140 
5-9 

16-30 

1 , 240-6 , 230 270-410 

8 , 860-19,700 400-600 

0 . 3- 5  

1 .  5 - 3  

24-53 

150-230 

170-2BO 

0 . 6-0. 9 

10-17 
170-300 

220-430 

350-1,750 

740-2, 500 

0 . 6- 0 . 8  

3-5 
25-43 

190-370 

270- 1 , 360 

490- 1 , 7BO 

6-11 

1 , 850- 3 , 200 
2 , 380-4, 140 

70-140 

1 , 030- 1 , 540 

5 , 300-9,000 

4-7 

1 , 560- 2 , 700 
2 , 110-3,670 

50-105 

710-1 ,060 

4 , 400-7,500 

12-19 

3 , B30-6,760 
9 , 630-18, 900 

370-820 

1 , 950-2,900 

15 , BOO- 29 , 500 

5-7 

1,290-2,210 
28,700-50, 400 

6BO- l , 350 

1 , 010-5 , 080 

31 , 700- 59 , 000 

11-8 4-6 

3 , 480-6 , 100 1 , 130- 1 , 930 
8 , 770- 1 7 , 200 2 5 , 200-44,100 

330-720 540-1,070 

1 , 580-2,420 

14 , 200- 2 6 , 500 

750- 3 ,800 

276-50,900 

18-32 

3 , 370-5,B40 
3 , 620- 6 , 300 

230-460 

3 , 890-5 , 840 

1 1 , 100-18,500 

17-30 

3 , 2BO- 5 , 680 
3 , 570-6, 210 

230-450 

3,830-5, 760 

10 , 900-18, 100 

30-50 

6 , 330- 1 1 , 200 
14 , 500-28, 400 

1 , 210-2,660 

7 , 560- 1 1 , 590 

29,600-53,900 

30-46 

6,200-11,000 
14 , 300- 28 , 100 

1 , 160-2,560 

7 , 230- 1 1 , 080 

2 9 , 000-52 , 800 

Tabl e 0 . 17 . Projected Oi l and Coal Di spl acement by Commerci a l - Sector Conserva ti on 
i n  Three Northeastern Power Poo l s  ( 106 MMBtu ) 

Oi 1 Use wi thout 
Conservat i on 

O i l  Di sp 1 acement wi th  
Commerc i a l  Conservat i o n 

Coal Use wi thout 
Conservat i on 

Coal D i sp l acement w i t h  
Commerc i al Conservation 

Scenari 0 NEPOOL NYPP 

Base Case 299 332 
( No convers i on)  

Coal S I P  125 157 
(42 stati o n s )  

V o  1 untary Convers i on 169 202 
( 27 stati ons)  

PJM NEPOOL 

245 9 . 0- 14 . 8  

108 2 . 9-4. 3 

164 3 . 2-4 . 7  

NYPP 

18 . 4- 32 . 9  

13 . 7-24. 1 

1 4 . 8-26 . 3  

PJM NEPOOL NYPP 

12.  6- 27 . 9  168 365 

5 . 4- 13 . 7  362 563 

9 . 3 - 2 1 . 4 310 517 

PJM NEPOOL 

1040 1. 6 - 2 .  8 

1220 5 . 3- 9 . 0  

1140 4 . 4- 7 . 5 

NYPP PJM 

9 . 1 - 1 7 . 1 23 . 8- 43 . 6  

1 5 . 8-29 . 5  3 1 . 7- 59 . 0 

1 4 . 2-26 . 5 2 7 . 6-50 . 9  

B-12 

1 , 570-2, 690 
31 ,900-55,900 

1 , 410- 2 , BI0 

2 , 260- 1 1 , 360 

3 7 , 100-72 ,700 

B-12 

1 , 570-2 , 690 
31 , 700- 55 , 500 

1 , 420- 2 , 820 

2 , 260- 1 1 , 380 

3 7 , 000- 7 2 , 5000 
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e .  g . , rate o f  return ) .  Therefore , us i n g  the a l ter-

native technol ogy cost data ( $/kWe) i t  i s  poss i b l e  to determi ne the purchase dec i s i on poi nt at 
which  the technol ogy " breaks even . "  Knowi ng the fracti on of the dec i s i o n-makers wi th criteria 
equal  to or l ess demandi ng than th i s  po i nt makes it poss i b l e  to sca l e  the avai l ab l e  market from 
Step 3 to determi ne the market potentia l . For examp l e ,  assume the technol ogy cost i s  $1000/kWe 
and that Step 2 i ndi cates that the val ue i n  use i s  $1000/kWe for the al ternati ve technol ogy for 
a requ i red i nternal rate of return ( I RR)  of 20%. If 25% of the purchasers demand I RRs of 20% or 
l ess , then 25% of the ava i l ab l e  market wou l d  be the market potentia l . Th i s  market potential  i s  
not a sal es forecast. It represents an estimate of total uti l i zati on occurri ng in the absence 
OTother " real worl d" constrai nts , l i ke cap i tal  ava i l ab i l i ty ,  producti on capacity l i mits , time 
l ags i n  user acceptance , l egal and i nsti tuti onal  barri ers , and pl ann i ng l ead times .  Market 
potentia l  estimates prov i de measures of the overal l uti l i zation potenti al  for each a l ternati ve 
energy system i n  1990.  

0 . 5 . 2  Expected Res u l ts 

The purpose of the ca l c u l at ions outl i ned here i s  to prov ide estimates of the time frame for 
i n i tia l  econom ic  attracti veness and 1990 market potenti al  for each a l ternative energy system. 
These estimates provide a bas i s  for the market penetrat ion  estimates descri bed i n  Section  0 . 5 . 
Fi gure 0 . 4  summari zes the types of i n formation  provi ded by th i s  analys i s . 

The top port i on of F igure 0 . 4  i l l ustrates a compari son of val ue i n  use for an al ternati ve energy 
technol ogy w ith i ts projected i nsta l l ed cost over time. The pri ncipal  sources of vari ation  
i nc l ude the l i ke ly  range of performance characteri sti cs of the al ternati ve techno l ogy ,  conventi ona l 
energy cost ( h i gh versus medi um o i l  pri ces and esca l ation rates ) ,  uncerta i nti es i n  O&M costs , 
and fue l costs . It i s  duri ng this  time frame when val ue i n  use exceeds projected pri ces that 
the fi rst s i gn i fi cant commerc i a l  sa l es are most l i ke ly  to occur. 

The bottom port ion of F i gu re 0 . 4  i l l ustrates market potenti al versus un it  cost for the al ternati ve 
techno l ogy i n  1990. As shown i n  the tabl e ,  hi gher conventi onal energy costs are 1 i ke ly to 
i ncrease the market s i ze for the a l ternati ve technol ogy. Dependi ng upon the degree of def i n i ti on 
of the data , the curves e i ther have the shape shown i n  the tabl e or are step functi ons . As an 
examp l e ,  the form of the market potenti a l  curves for cogeneration  owned by an i ndustri a l  user i s  
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l i ke ly  to be s imi l ar to those shown i n  the graph .  Suff i c ient i nformation  i s  avai l ab l e  on i ndustri a l  
purchase dec i s i ons to  permi t estimation  of the probabi l i ty of purchase as a function  of i ncreas ing 
un it  cost. On the other hand,  central stat i.on photovo 1 tai c systems are 1 i ke ly to have a curve 
more nearly approximati ng a step function , u n l ess  i ncreas ing penetration  of photovo l taics  i nto 
the uti l i ty generati ng capacity mix resu l ts i n  a rapid ly  dec l i n i ng worth of the power generated. 

0 . 5 . 3 Al ternati ve Energy System Cost and Performance Estimates 

A l ternati ve energy system cost and performance estimates are requ i red to compute the va l ue i n  
use.  Data sheets provid i ng necessary i n formation are provi ded for each a l ternati ve. The Tech
nol ogy Cost/Performance Data Sheet i ncl udes the fol l owi ng: 

Name of the technol ogy 

Unit  rati ng 

Range of i nstal l ed costs 

O&M costs ( f i xed and vari ab l e )  

Descri ption o f  the a l ternate fue l type and costs ( i f  any)  

Sal es benefi t va l ue of process steam generated by  cogenerati on systems 

Forced outage rate ( i n  percent) 

P l anned mai ntenance requ i rements ( i n  weeks per year) 

Annual capaci ty factor 

Al l costs are reported in January 1980 constant dol l ars . 

The i tems i nc l uded i n  the Output Data Sheet are l i sted bel ow: 

Average hourly output profi l es for each a l ternati ve system operati ng i n  the speci f ied power 
poo 1 ( s ) .  

Average hourly output data for typi cal days duri ng wi nter ,  spri ng , summer ,  and fa l l  ( norma l 
i zed , with one representi ng the average dai ly peak duri ng each season and zero representing 
no output) . These profi l es are scal ed to provi de typi cal  dai ly  profi l es for each month 
us i ng the data provi ded i n  the fo l l owi ng i tem . 

Rat i o  of the peak average hour ly  output for each month to the rated capaci ty o f  the unit .  
For examp l e ,  a cogeneration  system operati ng year-around wou l d  have a set  of ones for  the 
hour ly  profi l e  and ones i n  the month ly  variation data set (assumi ng cont i n u i ng avai l ab i l i ty ) .  
O n  the other hand , a photovo l ta ic  system wou l d  have pos i t i ve output profi l e  data on ly  
duri ng the dayl i ght hours for each season .  A l so ,  the rat i o  o f  peak average hourly output 
to rated capaci ty of a uni t i s  l i ke ly  to a l ways be l ess than one , s i nce c l oudy days wi l l  
prevent achi evement of peak output. 

0 . 5 . 4 Val ue In Use And Market Potenti a l  For a Uti l i ty-Owned System 

0 . 5 . 4 . 1 Cal cul ation of Va l ue i n  Use 

Thi s section  descri bes the computation  of va l ue i n  use and market potenti a l  for an a l ternative 
energy system owned by a uti l i ty .  The costs and benef its cons idered in estimat i ng the va l ue , V,  
o f  an al ternati ve energy system are shown in  F i gure 0 . 5 .  Benef its i nc l ude the present va l ue of 
conventi onal fuel sav i ng s ,  conventi onal O&M cost savi ngs , and benefits ( i f  any) , from sa l e  of 
by-products ( e . g . , process  steam ) .  Costs i nc l ude O&M for the a l ternative system , fue l ( i f  any) , 
and fixed charges .  The present va l ue of each of these factors i s  estimated over a 30-year time 
frame , u s i ng the wei ghted cost of capi tal as a di scount rate. The va l ue i n  use of the a l ter
native system i s  the i nstal l ed cost for thi s system res u l t i ng i n  the present val ue of f ixed and 
variab l e  costs for the a l ternati ve equa l i ng the present val ue of the benef its from u s i ng the 
system. Equation 6 i n  F i gure 0 . 5 defi nes thi s cal cu l ation .  

U se  of a l eve l i zed fi xed charge rate represents the fraction  o f  the i n i t i a l  cost that must be 
recovered each year for deprec i at ion ,  i ncome taxes , property tax , i nsurance payments , return on 
i nvestment , s i nk ing fund deprec i ati on , and tax preference al l owances . The def i n i ti on of the 
wei ghted cost of cap ita l , wh ich  i s  used as the di scount rate , i s  provided i n  F i gure 0 . 6 .  The 
equati on i n  thi s figure a l so def i nes computation  of the cap ita l  recovery factor and f ixed charge 
rate . The 1979 EPRI Technical  Assessment Guide i s  the source of thi s formu l a  for the fixed 
charge rate ( EPRI  1979) .  
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(1)  Pre�ent val ue  af fuel sa vings 

N ( 1.. )t 
PYF ' I AFS 1 • � 

t-l 

(2) Prnent value of conventional Ol..� savings 

PVC ' t COH ..--c� 
N ( 1+. )t 

t-l I • d 

(3) Present v.1Lle of a l ternative syste� costs 

N ( 1.. )t 
pva • 

t
�

1 
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(4) Present value of a l ternative syste� fuel costs 

PVA ' � AFC ( 1... )t 

t.l l.d 
(5) Prescnt v.llue of b,Y-pro!:!uct s a l es 

PVB _ � EPS ( �'.b \t 

t·l l.d J 
(6) E s ti.;aUon of .alu. (V) 

or 

N 
I FCR V 

tol (i'
d )C '  pvr · PVC · PVO • PVA + PI'B 

Y • ��� • (PVf + PVC · pva • rv" • PVC) 
Definition o f  other vari ables : 

Annual costs and bene f i t s  in f i rst year on- l i ne (1 980 S/uni t) 

AJS • annual fuel savings 
COM .  cunventional o!.r� savi ngs 
AOf-' . ..  al ternative Ot.H savln9s 
AFe. • alternative Sj'Her.! fuel cost 
BPS . by-prod:Jcl sales bene f i t  

Corresponding escal a t i on ralc� U't:  

eft tc.1 r,' fl' "b 

N • time horizon 

d • �ightecl C(I:.t of upi tlll (also dhcounl rJtc) 

ftR • fhtd chaqjC' ratt 

fRf • u p i tal recovery helor 

Esti mat ion of Val ue i n  Use for a Uti l i ty-Owned System 
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Weighted Cost of Cap i ta l  (d ) 

d = dr • DC + pr • PC + cr • CC 

Capi tal  Recovery Factor ( CRF) 
d • {l + d )N 

CRF = _____ 

(1 + d )N 
- 1 

Fixed Cha r:)! P.a te ( FCR ) 
FCR = CRF+RD + - ( CRF + RD - -) - ( 1 - - -) 

T { 1 dr· DC 1 
1 -T N d 

+ PTAX + I NS - TPA 
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DEF I N I T ION OF '{ARIASLES 

dr c debt rati o  

D C  c debt cost 

pr = pref�rred stock ratio 

PC = preferred stock cost 

cr = common stock ratic 

CC = cc��cn stock cost 

N = book l i fe of plant = 3D years 

T .. income tax 

PTAX = property tax rate 

I NS � i nsurance rate 

TPA c tax preference a l lowances 

(accel erated deprec i a t i o n ,  i nco�e 

tax credi t ,  etc . ) 
RD z reti rement di spersion 

F i g . 0 . 6 .  Ca l cu l ation of F i nanc i a l  Parameters 

F i gure 0 . 7 i l l ustrates the method used to compute average fue l savi ngs and conventional  O&M 
benef its res u l t i ng from use o f  a l ternati ve energy systems. The procedure i nvo l ves estimating 
the cost of prov id ing fue l for generating units and the variab l e  O&M costs o f  operating these 
un its for each hour of an average weekday and weekend day duri ng each month. These ca l cu l ations 
are repeated for di fferent assumed penetrati ons of each a l ternati ve energy system. The di fference 
in conventional fue l consumption and variab l e  O&M costs is summed over each hour of the day and 
adjusted for the number of days per month. This  provides an estimate of the average annua l fue l 
and conventional  O&H sav i ngs benefits .  

The  convent i onal fue l d isp l acement benefits vary with the a l ternative energy system output 
profi l e .  For examp l e ,  an a l te rnati ve energy system may provi de most of i ts energy output i n  the 
spring  when the l oad is l east , i . e . , sma l l - sca l e  hydro . Thus , it may d i spl ace a fa i rly  l arge 
portion  of coa l fue l . On the other hand , a so lar  power system hav i ng maximum o utput i n  the 
summer and dai ly peak outputs c l ose ly  corre l ated with peak demand may d i sp l ace mostly o i l fue l . 

0 . 5 . 4 . 2  Strengths and L imitati ons of Approach 

Th i s  computational  approach approximates actua l fue l d isp l acement benefits .  It provi des a more 
rea l i st ic  appra i sa l  of the value  of an a l ternati ve energy techno l ogy than s imp ly  assum i ng that 
the ent ire energy d i sp l acement benefits resu lt  from o i l fue l  sav i ngs or the average mix of fue l s  
consumed by generati ng units i n  the power poo l . A l s o ,  th i s  method estimates changes i n  the mix 
o f  fue l s  d i sp l aced as penetrati on o f  an a l ternati ve techno l ogy i ncreases or if the conventi onal  
mix  changes ( e . g . , coa l convers ion  occurs ) .  

Th i s  approach i s  sti l l  a s imp l i fication ,  for the fo l l owi ng reasons : 

The fuel mix  d i sp l aced i n  1990 or any other ana lys i s  year i s  assumed to remai n  constant 
over a 30-year time frame . This wi l l  resu lt  in an overstatement of the value  of an a l ter
nati ve system i f  a major transition  to coal and nuc l ear (or  other re l ative l y  l ow-cost fue l )  
occurs during  this  30-year period. 

Average l oad profi l es are used to represent each weekday and weekend of the month , and 
average dai ly power output profi l es are used for the a l ternative techno l ogies .  These 
average profi l es only approximate the actua l s i tuat i on .  

No conventional  capaci ty d isp l acement/deferral benefits are assumed. Estimati on o f  these 
benefi ts ( i f  any) is dependent upon the ex i st i ng and p l anned generati ng capaci ty mix and on 
the characteristics  of the output of the a l ternati ve energy system. Conventional  generati ng 
capaci ty d i sp l acement/deferral cou l d  provide additional  benefits for a l ternati ves . 
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(1 ) htiooatc of average fuel savi ngs 

lZ 2 
AFS ' I ·I o . 1m OFI 1 - 1  

( Z )  hUmate o f  conven t i onal o&r� savi ngs 

lZ Z4 
COt', - I 0 I [em (ltmi ) - Em ( Ltnri - Atmi ) ]  IIl"I m t=l . 

De fini t i on of Vari abl e s :  

Om! • number of days during month m ( 1 =1 for weekdays and I = Z  f o r  weekend days and hol i �ays ) 

F .,(x) • fuel cost of s upplying x M'.lh of energy for one hour during month '11\ ( $ )  
ltmi • projectcd average l oad (M';ie) at hour of day t o f  month m ( 1 ' 1  for weekdays a n d  i ·Z for 

hol i days) 

A • 
tm average output of al ternative energy system at hour of day t of month m (�Me) 

(Atm c I of units of a l ternative x output/uni t) . 

C.,( x) • vari able O&M cost of supplying x �n�h of energy for one hour during month m 

F ig .  0 . 7 .  Estimation  o f  Fue l and Conventi onal O&M Sav i ng Benefits 
for an Al ternative Energy Techno l ogy 
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0 . 5 . 4 . 3 Ca l cu l at i o n  of Other Costs and Benef i ts 

F i gure 0 . 8  summari zes computat i o n  of the annual  a l ternati ve energy system O&M costs , fue l costs , 
and by-product .sa les  benef i t s .  Annual O&M i s  a sum of fixed O&M , wh i c h  i s  proporti ona l to total 
capac i ty and vari ab l e O&M , wh i c h  is proporti ona l to total energy production .  

A l te rnative energy system fuel  costs a re equal  to the heat rate t i mes the annual  energy output 
t i mes  the a l ternative system fue l cost in dol l ars per mi l l i on Btu . Fuel is consumed only  by 
uti l i ty-owned cogenerat i o n  systems and wood- fi red powerp l ants . 

By-product sa l es benefi ts resu l t  from the process steam sol d by uti l i ty-owned generati on system s .  
A c redit based on t h e  avoi ded cost of generati ng t h i s  steam by other methods i s  i nc l uded. 

0 . 5 . 4 . 4  Assumpti ons 

F i gure 0 . 9 summari zes the assumed val ues for the uti l i ty fi nanc i a l  parameters . Most of these 
ass umpti ons are taken from the 1979 EPRI  Tec hnical  As sessment G u i de (EPRI 1979 ) .  T he Tec hni cal  
Assessment G u i de cap i ta l  cost data have been adj usted upwards by 1% to refl ect a 7% rathe r than 
6% general i nfl ati o n  rate . A 10% i nvestment tax cre d i t  is assumed for the base case analyses.  
Effects of a fi nanc i a l  i ncent i ve re sul ti ng from a 25% i nvestment tax c redit  are al so analyzed. 

Typ i ca l  hourly l oad data for uti l i ties  in the Northeast are prov i ded i n  Tab l e  0 . 18. Separate 
data sets are p rovi ded for the wi nte r ,  spri ng/fal l ,  and s ummer.  These data were deve l oped by 
EPRI  for synthet i c  uti l i ty mode l s  ( EPRI  1977 , 1979 ) .  The u n i t s  i n  the f i g u re are fract i ons of 
peak wee kly demand for each hour of the day. 

Month l y  peak l oad estimates are prov i ded in Tab l e  0 . 19 .  Pea k demands for 1990 are provi ded for 
each power poo l . A l so ,  the correspondi ng wee kly prof i l e  is i nd i cated. 

T he assumed generati ng capac i ty m i xes , e l ectr i c i ty generation , fuel consumpti on and cost are 
prov i ded in Tab l e  0 . 20 for N EPOO L ,  NYPP , and PJM for the Base and convers i on cases.  The 1990 
assumed capac i ty mix i s  scal ed down to re fl ect avai l abi l i ty ( forced outages and p l anned ma i ntenanc e )  
t o  p rov i de adjusted capac i ty.  Procedures de scri bed in  th i s  appe ndix were used to  esti mate the 
total ene rgy o utput i n  100 MWh and fue l consumption by fuel type . Production  cost is prov i ded 
in 1980 do l l ars by fuel  types.  Res u l ts must be escal ated from a January 1981 reference date to 
1990.  Assumed esca l at i o n  rates are : 

Fuel  T.l::�e High Esc .  Rate ( Rea 1 )  M i d  Esc . Rate ( Rea 1) 
Nucl ear 0 . 03 0 . 025 

Coal 0 . 03 0 . 03 

Purchased 0 0 
power 

Wood 0 . 03 0 

O i l 0 . 055 0 . 031 

0 . 5 . 5 Val ue I n  Use And Market Potent i a l  for I ndustr i a l /Comme rc i a l  Users 

The val ue in use for a l ternative  energy systems owned by i ndust r i a l  and commerc i a l  users i s  
esti mated for three i nvestment hurdl e rate s .  These hurdl e rates are assoc i ated with di fferent 
probab i l i ti e s  of purchase by i ndustrial  and commerc i al fi rm s .  F igure 0 . 10 outl i nes the computa
ti onal procedure s .  Equation 1 i n  t h e  fi gure i nc l udes the c o s t  e l ements that sca l e  l i nearly with 
the i nstal l ed cost of the a l ternati ve technol ogy. These costs are the i n i ti al cost , i nvestment 
tax credits taken at the end of the fi rst year the system is on- l i ne ,  deprec i ation , p roperty 
tax , and i ns urance . I t  i s  assumed that the user has suff i c i ent taxab l e  i ncome to uti l i ze the 
benefi ts of the i nvestment c red i t  and deprec i at i on as they become avai l ab l e .  Equat i o n  2 i s  used 
to compute the other after-tax costs and benefi ts .  Benefi ts res u l t  from reduced annual e l ectri c i ty 
consumption  and sal es of by-products ( i f  any) . Add i t i ona l costs i nc l ude the expenditures  for 
fuel ( i f  any) used by the al ternat i ve energy system and the annual O&M costs.  

Fi gures 0 . 11 and 0 . 12 s umma r i ze the ass umed purchase dec i s i on c r i teri a for i ndustr i a l  and com
merc i a l  users , respect i ve l y .  I ndustr i a l  wei ghted cost of cap i ta l  hurdl e rates are 1 2 ,  20 , a;ld 
32% i n  nomi nal  terms.  The equ i v a l e n t  real val ues are adj usted for an  ass umed seven percent 
general i nf l at i o n  rate : 5 ,  12 , and 23% , respect i ve l y .  Other assumpti ons i nc l ude deprec i at i o n , 
marg i na l  i ncome tax rates , i nvestment tax cred i ts , and prope rty tax and i ns urance as a fract i o n  
o f  i nstal l ed cost. The c urve at the bottom of F i gure 0 . 11 summari zes probabi l i ty of p urc hase 
versus requ i red rate of return on i nvestment. A number of studi es were revi ewed to deve l op 
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( 1 ) Annual  Al terati ve Ene rgy Sys tem O&M 

ADM = FADM • U N I T S  • CAPA + VAOM AENER · U N I TS 

(2 )  Al t e rnate E n e rgy Sys tem Fuel C o s t  

A F C  = AEN E R  • HR • A C S  • U N I TS 

( 3 )  By- product Sa l es Benefi ts 

BPS = AENER • THRT • C RT • U N I TS 

Defi n i t i o n  of V a r i a b l es : 

FADM = fi xed D&M ( S/ MWe/yea r )  

U N I T S  = # o f  a l ternat i ve ene rgy sys tem un i ts 

CAPA = Rated c a pa c i  ty of a uni  t ( r��J e )  

VADM = V a ri a b l e  O & M  c o s t s  ( S/f·iW h )  

1 2 ·  24 
AENER = L 0 L At 

/Un i ts 

m=l  
m 

t=l m 

HR = Al t e rnat i ve sys tem heat ra te ( mmB tu/MW h )  

AC S = Al terna t i ve system fuel c o s t  ( 1 980 $/mmBtu ) 

THRT Conventi onal energy s a v i n g  from prod u c t i on of by- p r oduct 
( mmBtu/t1VJ h )  

C RT C red i t for by- product s a l es ( 1 980 $/mmB t u )  

F i g .  0 . 8 . E s t i mat i on of Al ternati ve Ene rgy System Cost and Bene f i t s  
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F I NA N C I AL VALUE 
SYMBOL FOR 

VAR I A B L E  I OU 

DEBT RAT I O  d r  . 5 1 8( 1 )  

DEBT COST DC . 090 ( 2 )  
PREFERRED STOCK RAT I O  pr . 1 18( 1 )  

PREFERRED STOCK COST PC . 095 ( 2 )  
COMMON STOC K RAT I O  cr . 364 ( 1 )  

cml�'10N STOCK COST CC . 1 45 ( 2 )  

loJE I GHTED COST O F  CAP I TAL d . l l l  

CAP I TAL RECOV E R Y  FACTOR CRF . 1 1 6  

I NCO�lE TAX T 

PROPERTY TAX RATE PTAX } . 50 (3 )  

I NSURANCE RATE I NS . 02 ( 3 )  

TAX PRE F ER E N C E  ALLOWANCES TPA 1 ( 4 )  
RET I R EMENT D I SP ERS I ON RD : 0056 ( 3 )  

F I X ED CHARGE RAT E FCR . 1 74 

( 1 ) 5 year a ve rage for Aa uti l i t i es us i n g  normal i zed accoun t i n g .  
" E l e c tr i c  Ut i � i ty I ndus try , Cre d i t  a n d  Equ i ty Ana l ys i s , " 
E. Oel s ne r ,  e t .  a l . ,  F i rs t  Bos ton Corp . , J une 1 980 . 

( 2 )  As s umpt i on s  i n  1 979 EPRI Tech n i cal  Assessment G u i de i ncreased 
by 1 %  to refl ect 7% rather than 6% genera l i nfl a t i on rate . 

( 3 )  1 979  E P R I  Techn i cal  Assessment G u i de .  

( 4 ) Standard 1 0% c red i t ;  25% used to exami ne effects of i ncenti ves .  

F i g .  0 . 9 .  F i nanc i a l  Parameter Assumpt i ons 
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Tab l e  0 . 18.  Assumed Hourly Load Prof i l e  Data for Each Power 
Poo l (un its are fraction  of weekly peak l oad) 

T��i cal Wi nter Week 
Sunda� Monday TuescJa� Wednesda� Thursda� Friday 

. 5927 . 5627 . 6220 . 6561 . 6624 . 64 52 

. 551 0 . 54 1 9  . 5823 . 61 80 . 6283 . 61 1 2  

. 5271 . 5257 . 5726 . 6042 . 6083 . 5999 

. 5065 . 51 60 . 5650 . 601 5 . 5999 . 591 8 

. 4998 . 51 53 . 5679 . 5927 . 6035 . 5938 

. 5038 . 5392 . 5873 . 61 32 . 621 1 . 61 77 

. 5047 . 61 1 2  . 6594 . 6872 . 6906 . 6872 

. 51 29 . 7436 . 7943 . 81 82 . 81 1 9  . 7379 

. 5493 . 81 91 . 8667 . 8575 . 8545 . 8060 

. 5807 . 91 1 8  . 9387 . 9684 . 9445 . 9438 

. 6 1 48 . 9299 . 9562 . 9856 . 9547 . 9522 

. 6274 . 9290 . 9608 . 9671 . 9497 . 9346 

. 6502 . 91 59 . 9423 . 9502 . 9208 . 91 00 

. 6536 . 92 1 7  . 9547 . 9691 . 9384 . 9249 

. 661 7 . 91 1 1  . 9590 . 9389 . 9274 . 9066 

. 6700 . 91 1 8  . 9398 . 9332 . 9001 .8958 

. 7055 . 9538 . 9682 . 9468 . 9409 . 9226 

. 7325 . 9793 . 9804 1 . 0000 . 9770 . 9594 

. 7400 . 9375 . 9795 . 9795 . 9628 . 9400 

. 7359 . 9235 . 9565 . 9603 . 9371  . 9242 

. 7 2 1 2  . 8992 . 91 43 . 931 0 . 91 72 .8994 

. 7052 . 8530 . 8762 . 8863 . 8730 . 8568 

. 6468 . 7785 .8 1 30 . 81 64 . 8036 . 7 668 

. 6074 . 7032 . 7309 . 1305 . 7 1 61 . 7 1 61 

T��i ca l S�ri ng/ Fa1 1 Week 
Su nday Mo nday Tuesda� Wednesda� Thursda� Fri day 

. 6054 . 5729 . 6405 . 6468 . 6595 . 5991 

. 572 7 . 5454 . 6224 . 6 301 . 6235 . 5725 

. 5475 . 6369 . 5965 . 61 1 8  . 6028 . 5541 

. 5321 . 58 l 3  . 59 1 1 . 6056 . 5532 . 54 54 

. 531 3 . 5304 . 5934 .6082 . 5948 . 5395  

. 5336 . 5565 . 6094 . 6282 . 61 27 . 5424 

. 5304 . 6249 . 6704 . 6944 . 6654 . 641 9 

. 5301 . 7553 . 7887 . 8938 . 7861 . 7626 

. 5506 . 8567 . 9273 . 9092 . 861 2 .8376 

. 5706 . 9389 . 9784 . 9638 . 9339 . 91 04 

. 5906 . 9506 1 . 0000 . 9802 . 9635 . 5400 

. 5958 . 9501 . 9944 . 9840 . 9485 . 9249 

. 5982 . 9808 . 9758 . 9565 . 91 04 . 8968 

. 5882 . 9522 . 9958 . 96 1 2  . 91 91 . 8955 

. 5821 . 9520 . 9873 . 9487 . 9071 . 8835 

. 5694 . 9332 . 9767 . 9 1 36 . 8805 . 8569 

. 5732 . 9 1 32 . 9 588 . 8779 . 8449 . 821 4 

. 5708 .8998 . 9322 .8588 . 8209 . 7974 

. 5767 . 8984 . 91 51 . 8395 . 7951 . 7 7 1 5 

. 6271 . 9261 . 9355 . 8741 . 82 59 . 80"24 

. 6908 . 9233  . 9374 . 9042 . 8638 . 8402 

. 6845 . 8889 . 8786 .8805 . 81 53 . 71 39 

. 6595 . 8242 . 8278 . 7948 . 7802 . 6548 

. 6033 . 7 386 . 7409 . 7028 . 69 1 1  . 607 1 

Saturda� 

. 5986 

. 58 1 9  

. 5807 

. 5650 

. 5989 

. 5609 

. 5733 

. 5954 

. 6299 

. 6964 

. 7 1 97 

. 7 1 58 

. 6976 

. 6836 

. 6730 

. 6733 

. 7 1 61 

. 7772 

. 7621 

. 7465 

. 7307 

. 7 1 40 

. 671 0 

. 6 1 93 

Saturday 

. 55 1 5 

. 5282 

. 5040 

. 4922 

. 4868 

. 4849 

.4920 

. 5066 

. 5624 

. 6268 

. 6708 

. 6826 

. 6793 

. 6758 

. 6722 

. 6574 

. 6489 

. 651 1 

. 6438 

. 671 3 

. 701 9 

. 6725 

. 6536 

. 6054 
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Tabl e  0. 18. Conti nued 

T��i cal Surrrne r  Da� 

Hour Sunday r�onday Tuesda� �Jednesda� Thursda� Fri day Saturda� 

1 . 71 61 . 6288 . 6257 . 6 1 3 5  . 5635 . 6096 . 5820 
2 . 6631 . 5939 . 6030 . 6020 . 541 8 . 6059 . 5657 
3 . 6251 . 5575 . 5576 . 5706 . 5304 . 5767 . 5302 
4 . 6024 . 5504 . 5369 . 5573 . 51 76 . 56 1 6  . 5020 
5 . 5996 . 541 6 . 5337 . 5500 . 5051 . 5527 . 6006 
6 . 581 2 . 5476 . 5329 . 5576 . 51 47 . 5390 . 4951 

7 . 5551 . 5767 . 5620 . 5880 . 5361 . 5894 . 4822 
8 . 5639 . 6782 . 6647 . 6925 . 6967 . 68 1 6  . 51 51 
9 . 5967 . 81 53 . 7867 . 7894 . 7557 . 81 1 8 . 5651 
1 0  . 6496 . 87 1 0 . 8567 .8476 . 8449 . 8896 . 61 57 
1 1  . 6927 . 9237 . 9041 . 8839 . 8798 . 9382 . 6551 
1 2  . 7375 . 9461 . 5225 . 8933 . 9067 . 9775 . 6682 
1 3  . 7655 . 9563 . 9302 . 8645 . 91 1 2  . 9869 . 6606 
1 4  . 7749 . 9775 . 9494 . 8845 . 9373 . 9990 . 6637 

1 5  . 7731 . 981 2 . 9502 . 8794 . 9461 1 . 0000 . 6633 
1 6  . 7824 . 9765 . 9639 . 8782 . 9390 . 9865 . 6543 
1 7  . 7535 . 9 582 . 9478 . 8506 . 9009 . 951 2 . 6424 
1 8  . 71 94 . 9 1 78 . 9071 . 8051 . 8665 . 901 0 . 641 2 

1 9  . 7049 . 8759 . 8708 . 7796 . 8565 . 8643 . 6 1 69 
20 . 7065 . 84 1 4  . 8 502 . 7 606 . 8449 . 8422 . 6096 
2 1  . 7445 . 8602 . 8571 . 7802 . 8765 . 841 2 . 6347 
22 . 7535 . 8480 . 84 18  . 7676 . 8492 . 8 1 27 . 6394 
23 . 7296 . 7804 . 7796 . 7 1 1 6  . 7382 . 7073 . 6029 
24 . 6790 . 7041 . 7300 . 6402 . 7 096 . 6424 . 5627 

From EPR! ( 1977 , 1978 ) .  

Tab l e  0 . 19.  1990 Projected Monthly Peak Loads 
by Power Pool (MWe) 

Month 
Seasonal 

Load P rofi l ea NEPOO L NYPP PJM 

January W 20 , 147 2 3 , 592 37 , 342 
February W 19 , 632 22 , 268 36 , 025 
March S/F 17 , 619 21 , 497 35 , 072 
Apri l S/F 16 , 186 19 , 998 32 , 214 
May S/F 15 , 786 2 2 , 389 35 , 289 
June S 17 ,813 2 3 , 644 39 , 620 
Ju ly  S 17 , 478 25 , 024 43 , 310b 

August S 18 , 317 25 ,83ob 41 , 604 
September S/F 15 , 386 23 ,000 38 , 910 
October S/F 1 7 , 231 20 , 551 33 , 310 
November S/F 19 , 117 23 , 320 36 , 753 
December W 2o , 595b 23 , 637 38 , 563 
a W - wi nter 

S/F - spri ng/fal l 
S - summer 

bAnnual peak. 



Tab l e  0 . 20 .  Assumed Fuel Mix and Production Cost for NEPOO L ,  NYPP , and PJM 
Under the Base Case and Coal S I P  Scenari os 

Production Costa 
Adj us ted Capac i ty 1990 Generation Assumed Heat 1990 Consumpt i on Fuel Cost (mi l l ions of 

1990 Ca�ac i t� (lfoIe) Assumed Ava i l abl e  (lfoIe) (1000 IfoIh) Rate (""Btu/lfoIh) (1000 mmBtu) (1980 $/lIIIIIItu)a 
1980 dol l ars) 

Fuel Type NEPOOl NYPP/PJM NEPOOLINYPP/PJM NEPOOl NYPP/PJM NEPOOl NYPP/PJM NEPOOl NYPP/PJM NEPOOl NYPP/PJM NEPOOl NYPP/PJM NEPOOl NYPP/PJM 

8ASE CASE 

Hydro 1 . 366 1 , 175 0 . 95 1 ,298 1 , 116 1 1 , 400 9 , 800 

Nuc lear 8 , 840 14 , 529 0 . 73 6 , 453 10,616 56 , 700 9 3 , 300 10 . 6  10.60 600, 000 989,000 0 . 58 0 . 58 348 573 
Purchased 

power 1 0 1 , 000 1 , 000 0 8 , 800 20
b 

132 
Coal 2 , 583 18, 420 0. 78 2 , 015 14 ,000 17 , 000 104 ,000 9 . 85 10.00 168,000 1 , 040 , 000 1.  79 1.  54 300 1 , 860 
Purchased 

power 2 145 800 1.  145 800 1 , 100 3 , 600 25
b 

32
b 

28 90 
Wood 46 0 0 . 91 42 0 300 12 . 0  1 2 . 00 3 , 600 1. 90 2 . 4  
Residual 11 , 392 1 3 , 046 0 . 82 9 , 34 1  10, 176 30 , 400 2 3 , 700 9 . 83 10 . 00 300 ,000 237 , 000 4 . 06 4 . 35 1 , 2 10 961 
O i s t i l l ate 2 , 009 7 , 181 0 . 72 1 , 446 5 , 000 60 600 12. 17 14 . 00 800 8 , 400 6. 53 6 . 97 55 c 

I 
CONVERSION w 

Hydro 1 , 366 1 , 175 0 . 95 1 , 298 1 , 116 1 1 , 400 9 , 800 
w 

Nuclear 8 , 840 14, 529 0. 73 6 ,453 10 ,616 56 , 700 9 3 , 300 10 . 6  10.60 600 ,000 989,000 0 . 58 0 . 58 348 573 
Purchased 

power 1 0 1 , 000 1 , 000 a 8 , 800 20
b 

132 
Coal 6 , 602 23,547 0. 78 5 , 150 1 7 , 900 35 , 700 1 19 , OOO 10. 14 10.20 362 , 000 1 , 220,000 1. 79 1. 54 647 2 , 180 
Purchased 

power 2 145 800 1. 145 800 650 2 , 300 25
b 

32
b 

16 59 
Wood 46 0 0 . 91 42 190 12 . 0  12.00 2 , 200 1 .  90 2 . 4  

Residual 7 , 191 7 , 109 0 . 82 5 , 900 5 , 550 1 2 , 300 9 , 700 10.02 10 . 20 123,000 9 5 , 000 4 . 06 4 . 35 498 386 
D i s t i l l ate 2 , 009 7 , 181 0 . 72 1 , 446 5 , 000 150 900 12 . 17 14. 00 1 , 800 1 3 , 000 6 . 53 6 . 97 12 84 
a

For January 1981. 
b

$/MWh for purchased power. 
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(1 ) Present val ue of factors sca l ed by i nstal l ed cost 

N 
A, = 1 -

ITC - T I l + d  
t=l 

N 
+ ( 1 -1 )  I 

t=l 

(PTAXt + I NSt) 
( l +d ) t 

( 2 )  Present va l ue of other costs and bene fi ts 

N 
PV = ( 1 -T )  I 

t=l 

[ (-1 +e )t 

ABlER · RAT E S  
1 +
/ 

( ,+e )t 
_ AEt;[R • HR • ACS __ 

a 

l+d 
+ AEI'lER • T HRT . CRT __ 

b 
_ 

l +d 

(, + e  )t 

(' +e )t 1 
- AOt� 

l+d
S 

( 3 )  Val ue i n  use . V .  s a t i s fies 

Defi ni tion of Va r i a bl es :  

d = requi red i nternal rate o f  return o n  a n  i n vestment 

ITC = i n vestment tax credi t as fra c t i on of i nstal l ed cost 

T = marginal i ncome tax rate 

OPt = deprec i ati on in yea r  t as fracti on of i nstal l e d  cost 

N = t i me ho rizon 

PTAXt = i nsurance i n  year t as frac t i on o f  i nstal l ed cost 

AENER = annual energy output (!'.Wh/ un i t l 

RATES = el ectri c pOI<e r rates ( 1 9BO $/p.f�h) 

HR = heat rate of a l terna t i v e  energy system (nnBtu/MWh) 

ACS = al terna t i ve ene rgy fuel cost ( 1 9BO S/mmBtul 

THRT • bene fi ts in convent i onal fuel savi ngs for process steam 
(nrn!ltu/�!.oI h )  

CRT = credi t  f o r  s a l e  of by- p roduct ( 1 9BO S/n�tu) 

F i g .  0 . 10 .  Computati on o f  Val ue i n  Use for Industri al  
and Commerci a l  Users 
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Purchase Deci s i on Cri teria 

PARAMETER CO�1i�ERC IALI WDUSTRIAL 

L E H 

Wei ghted  Cost of Cap i tal  Hurd l e  Rate : 
• Nomi nal 
• Real 

Period : (Years ) 

Depreciation Type 
(years ) 

Margi nal Income Tax Rate 
Investment Tax Credi t  
Property Tax and Insurance 

. 1 2  . 20 

. 05 . 1 2 
.. 20 

Doubl e  decl i ni n g  

.. 

.. 

.. 

(1 6 years )  
.48 

. 1 0* 

. 025 

* Appl i cati on speci fi c  energy tax credi ts may be ava i lable . 
** Cogenerati on wi l l  use a 20 yea r l i fe .  

... • 

I . DO  

. 80  

? . 60  

.40 

.20 

o 

Probabt l  I ty of Purthu . ... . Aec;ul red 

Internal Rata of Return 

10 20 
Required Int.rnal Rat. of R.turn (nominll) 

F i g .  0 . 11 .  Industrial  Purchase Assumpti ons 

. 32 

. 23 

.. 

bal a nce** 

.. 

.. 

.. 

40 



;:: 
.D 
.. e .... 
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Purchase Dec i s i o n  C r i te r i a  

Paramete r L E H 
Payba ck P e ri od 3 5 8 
Depreci a t i  on Doubl e Decl i n i ng Bal a nc e* 

( 1 6  yea rs ) 
Ma rgi nal I ncome Tax .. . 48 .. 

I n ve s tment Tax Credi t .. . 1 0  .-

P rope rty Tax a nd I ns u ra nce 
( fracti on of cos t ) .. . 025 .. 

*Ene rgy tax cred i ts may be a va i l ab l e  for s ol a r  a nd w i n d . 

1.001---___ _ 

.75 

I 

I 

I 

I 

I Probabi 1 1  ty of Purchase YS . Payback 

. 50 

.25 

o 

I for COnm!rcial Users 
I 

I 

I 

I 

I 

I 

- - - - - - - - - - - - - - � - - - - - - - - -
I 

I 

I 

I 
I 

I 
I 

- - - - - - - - - - - - - - �- - - - - - - - - � - - - - - - - - - - - - - - -

I 
I 

I 
I 

2 . �  .�  
Payback Period 

F i g .  0 . 12. Comme rc i a l  User Purchase Assumpt i ons 

7.� 
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these data (Gas Gesearch I nsti tute 1979 ; Energy and Envi ronmental Analys i s , I nc .  1977 ; Thermo
E l ectron Corp . 1976 ; Resource P l ann i ng Assoc i ates , undated; ICF , I nc .  1978 ) .  I nformation  i n  
these studi es was adj usted t o  refl ect the assumed general i nfl ati on rate of 7% .  

A s imi l ar curve was deve l oped for commerc i a l users ( see Fi gure 0 . 12) . Commerc i a l users are 
assumed to use payback as a deci s i on cri teri on .  The data for th is curve were extracted from 
U l trasystems , I nc .  ( 1975 ) ; Booz , Al l en ,  and Hami l ton  ( 1980 ) ; and Urban I nsti tute ( 1980 ) .  

Energy I nformation  Admi n i stration  ( E IA) procedures are used to esti mate e l ectr i c i ty rates for 
commerc ia l  and i ndustrial  customers . These rates refl ect the producti o n  cost esti mates i n  
Tab l e  0 . 20 ; fi xed costs assoc i ated wi th the generati ng capaci ty m i x ;  and EIA sectoral variation 
estimates .  The  EIA procedure accounts for the  capi tal cost  of new p l ants , operations and  mai n
tenance costs , fuel costs , requ i red revenue associ ated with the undeprec i ated portion  of exi sting  
p l ants , and transm i s s i on and di stri buti on costs . Fi nal l y ,  a pri ce wedge i s  added to those costs 
to di fferenti ate among res i dential , commerc i al , and i ndustria l  users . 

The al gori thm used to estimate e l ectr i c i ty rates for thi s study fi rst esti mates the el ectr i c i ty 
producti on  cost for 1980 . Based on the power pool projecti ons of generati on i n  1990 and the 
real escal ati on i n  producti on ( fue l ) costs , the 1990 e l ectri c i ty rates are cal cu l ated i n  1980 
do l l ars . It i s  assumed that there wi l l  not be any change i n  real terms for the fi xed generation , 
transmi s s i on , and di stri bution cost components . The producti on  cost ( fue l ) i s  assumed to escal ate 
at the rates def i ned i n  Section  0 . 5 . 4 .  The EIA cost esti mates correspondi ng to USOOE Reg i ons 1 ,  
2 and 3 are assumed t o  represent NEPOOL ,  NYPP , and PJM , respecti ve ly .  

To obtai n the  1980 esti mate of e l ectr i c i ty sector/regi on  cost , the  f ixed costs were adjusted for 
transmi ss ion  and di stri buti on  l osses .  These fi xed generati ng , transmi s s i on , and di stri buti on 
costs were added to the fuel cost adjusted for transmi s s i on and di stri bution l osses to obtai n 
total costs per MWh . 

The l evel i zed fi xed cap i tal  cost i s  obtai ned through l eve l i z i ng cap i tal  costs provided by EIA 
for vari ous generati ng techn o l og ies  ( EPRI  1979 ) .  These costs are we ighted by the 1990 MWh 
generati ng mix  esti mates of each power poo l to deve l op a wei ghted average l evel i zed fi xed cap ital  
cost. This  cost was scal ed to refl ect transmi s s i on and di stri buti on  eff i c i e ncy . 

Transm i s s i on and di stri buti on  costs were obtai ned by d i v i d i ng the estimate of the fi xed cap ital  
cost by the 1990 generation  and addi ng to the annual i zed f ixed cost and var i ab l e  cost assoc i ated 
with transmi s s i on and di stribution operati ons and mai ntenance.  The data for these cal cu l ati ons 
were al so from EIA/MEFS personnel  (O ' Brien 1979 ) .  

Sector price "wedges "  were obtai ned from Edison E l ectr i c  I nsti tute for 1975 (through EIA) . They 
represent the di fference between generat i n g ,  production , transmi s s i on , and di stri buti on cost 
data and the average price paid by res i denti al , commerc ia l , and i ndustr ia l  users. These data 
were converted to 1980 do l l ars and added to average e l ectri c  generation  costs to obta i n  the 
rates by sector. 

E l ectr i c i ty pri ces for the three power poo l s  in January 1 ,  1981 , are g i ven  in Tab l e 0 . 21 for the 
energy mi xes wi th and wi thout convers i on to coal . These pri ces escal ated to 1990 , assuming  the 
same energy m ix  but escal ated fuel prices .  

Tab l e  0 . 2l. E l ectr i c i ty Pri ces for January , 1981 
( 1980 Dol l ars)  

Wi thout Coal  Convers iona With Coal Convers i ona 

($/kWh) ($/kWh) 

NEPOOL NYPP PJM NEPOOL NYPP PJM 

Res i dential  0 . 0808 0 . 0838 0 . 0687 0 . 0735 0 . 0839 0 . 0665 

Commerc ia l  0 . 0798 0 . 0788 0 . 0668 0 . 0725 0 . li726 0 . 0646 

I ndustri al  0 . 0608 0 . 0458 0 . 0478 0 . 0535 0 . 0396 0 . 0456 

aFuel mix  for 1990 assumed. E l ectri c ity prices for dates 
after 1981 escal ated accord i ng to fuel price  escal ati on  rates 
g i ven  i n  Section  0 . 5 . 4 . 4  and l ong-term fuel m ix .  
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0 . 5 . 6 Esti mates of Va l ue i n  Use for Resi dential  Users 

Val ue i n  use for a l ternative energy systems owned by res idential  users is determi ned u s i ng 
simp l e  payback .  Mortgage fi nanc i ng i s  al so considered . F i gure 0 . 13 s ummari zes procedures used 
for the mortgage f i nanc i ng case.  It can be converted to s imp l e  payback by setti ng pri ncipal  and 
i nterest charges equal to zero and the down payment fracti on  equal to 1 .  

Equation  1 i n  Fi gure 0 . 14 sums t h e  terms 
These i nc l ude the down payment fraction , 
a mortgage , property tax , and i nsurance . 
tax and i nterest are scal ed by one minus  

that sca l e  l i nearly with the  i n it ia l  cost of the  system. 
tax credi t  ( i f  any) , pri ncipal  and i nterest payments on 

A l l costs represent after-tax val ues . Thu s ,  property 
the margi nal i ncome tax rates for the user .  

Equation  2 provides the present val ue of the energy sav i ngs benefits , a l ternative system O&M 
costs , and fuel  costs ( i f  any )  for the a l ternati ve system . Factors i n  Equations 1 and 2 are 
combi ned i n  Equation  3 to compute the val ue i n  use .  

F i gure 0 . 13 prov i des the  fi nanc ia l  criteri a used in  the  analys i s .  The dec i s i on criteria  consist  
of  probabi 1 i ty of  purchase versus paybac k peri  od ( Hausman 1980 ; General E 1 ectri c Co . 1977) .  

0 . 6  REVIEW OF CONSERVATION REFERENCES 

The fo l l owi ng studies  suggested by DEIS rev iewers were revi ewed: Envi ronmental Defense Fund , 
undated , A New Al ternative to Comp l eti ng N i ne Mi l e  Poi nt Un it  2 Nuc l ear Station ; Seatt l e  C ity 
Li ght Department , 1981 , Energy Resources Data Base ; U . S .  General Accounti ng Office ( USGAO ) , 
1981 , New Engl and Can Reduce Its Oi l Dependence through Conservation  and Renewab l e  Deve l opment ; 
Wi l l iams and Ross , A New Prosperity ,  Bu i l d i ng a Sustai nab l e  Energy Future ( a  recent SERI study ) ;  
New Jersey Department o f  Energy , 1981,  Draft Revi s i ons to the New Jersey Energy Master P l an ) ; 
New Engl and Congress i onal  I nsti tute Energy i n  New Engl and: Trans it ion  to the 80s ;  and various 
documents by the Cal i forn i a  Energy Commiss ion  and Seatt l e  C i ty Li ght. Detai l ed comments on the 
fi rst three are presented ; these comments are fo l l owed by a brief  di scuss ion  of i mportant poi nts 
i n  the rema i n i ng reports . 

0 . 6 . 1  EDF Study 

The Env i ronmenta l Defense Fund ' s ( EDF ' s )  study compares the cost of comp l eti ng N i ne Mi l e  Poi nt #2 
with the cost of cance l l i ng the station  and usi ng conservation to el imi nate the need for rep l ace
ment generation .  The energy disp l acement env i s i oned by EDF is predi cated on res i dential  and 
commerc i al effi c iencies  ( each representing  a l most 30% of the disp l aced generati on )  and vol tage 
reduction  on the Ni agara Mohawk system ( 5% of savi ngs ) .  Cogeneration  and smal l hydro rep l ace 
the remai nder .  

EDF ' s  conservation projections are bel i eved to be overly optimi stic for  severa l  reasons .  F i rst ,  
EDF i gnores the  real i t i es of the  marketp l ace .  EDF  assumes that i f  a part i c u l ar energy sav i ng 
technol ogy i s  "cost-effective" it wi l l  rap i dl y  penetrate the market.  In  the res i dential  l i ghti ng 
area , for examp l e ,  EDF has 40% of exi sti ng homes in  the serv i ce area retrofit  3 i ncandescent 
bul bs with f l uorescent b u l bs over a 4-year peri od . EDF ' s  cal cu l ations amount to a 3-year payback 
on rep l acement. EDF assumes very heavy saturation , over a l onger peri od , fo r l ow-f l ow showerheads , 
water heater i ns u l ati on , and al l commerci a l  sector improvements . For water heater bl ankets , for 
examp l e ,  EDF assumes 60% saturation  by 1996 .  Standard analys i s  i ndi cates that penetration and 
saturation  of the res i denti al market is l i ke l y  to be a more l aborious process than EDF ass umes 
(Bass 1969 ) . Furthe r ,  standard analys i s  i ndi cates that cons umer purchase dec i s i on cri teria  i s  
far harsher than i s  common ly  reported i n  the theoretical economic 1 iterature . Al though EDF 
chose o n l y  conservation  improvements wi th rap i d  paybacks , payback rap id ity al one is not suffi c i ent.  
The purchase dec i s i ons of i nd i v i dual s refl ect a very l ow l evel  of  knowl edge and soph i sti cation 
about energy ( Hausman 1979 , 1980 ; Gate l y  1980 ) .  Further ,  i nd i v i dual s perceive  a number of 
capital  constrai nts that 1 imit  purc hase of conservation i tems defi ned as attracti ve ( NJDOE 
1981) . A di fferent obstac l e  to purchase i s  the l ack of economic  i ncentives for renters and 
dwe l l ers i n  master-metered apartments . Ne i ther renters nor dwe l l ers i n  master-metered apartments 
rece ive the same benefi t ,  if any at al l ,  from capital i ntens i ve conservation  improvements . EDF 
does not di sti ngu i s h  thi s very l arge fracti on  of the res i dential  market from the s i ng l e  fami ly  
market. 

A second reason that EDF ' s  projecti ons are bel ieved overly optimi stic  i s  that in the key area of 
refri gerator effici ency ,  EDF i nc l udes a $30 i ncent ive to i nd i v i dua l s  purchas i ng the h i ghest 
effici ency mode l s .  Presumab l y ,  the uti l ity wi l l  fund th i s  program . The DEIS does not assume 
any new i ncenti ves . Whi l e  i ncreased refri gerator eff ic i ency i s  a benefit  for al l parti es , EDF 
does not address the very l i ke ly  poss i b i l i ty that i nd iv idual s persuaded by the $30 grant to buy 
an effi c i ent refrigerator wi l l  buy a l arger or more energy-consumpti ve (a l be it  more effici ent) 
refri gerator .  Wi thout i ncentive s ,  however , there is 1 i ttl e reason to expect any s i g n i f i cant 
pri ce- i nduced penetrati on  of h i gher cost , hi gh-eff ic i ency refrigerators ( Hausman 1979 , 1980 ; 
Gate l y  1980 ) .  Further evi dence o n  refrigerators s uggests that the eff i c i e ncy argument may be 
ove rstated fo r other reasons . F i rs t ,  accordi ng to sa les  records , the cont i n u i ng s h i ft to l arger ,  
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( 1 )  Present Val ue o f  Factors S c a l e d  By I nstal l ed Cost 
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(2 ) Present Va l ue o f  Other Costs and Benefi ts 

� [AENER ' RAT E S  (�::r) t 

t = l  
PV - AOM C::s) 

( l +e ) t] 
- AENER . HR • ACS l +d

a 

( 3 )  Val ue I n  Use , V 
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Note : Al s o , requ i re that annual  benefi ts i n  year N+ l exceed a n n u a l  costs . 

Defi n i ti on of Vari a b l e s  

DP = Frac t i o n a l  down payment 
I TC = Tax c red i t  
d D i s count rate 
N T i me to produce cumul ati ve pos i ti ve net c a s h  fl ow 
Pt = Payment of pri n c i pa l  on l oan i n  year t 

T = Marg i n a l  i n come tax rate 
ITt Payment o f  i n tere s t  on l oan i n  ye,ar t 

PTAXt = Prope rty tax paymen t  i n  year t 

I NSt = I n surance paymen t year t 

AENER = Annual conven ti onal  el ectri c energy d i spl acement (MI4 h )  
RIITES Res i de n t i a l  e l ectri c i ty rates ( 1 980 $/tlHh ) 
A0I1 Al terna t i ve energy sys tem annual  O&M costs . 
HR = Heat rate o f  a l ternati ve per d i s pl a ced conventi onal MWh ( mmBtu/�Ah)  
ACS = Al ternati ve fuel  cost ( 1 980 $/��Btu)  
e

r
,es , ea = E s c a l a t i on Rates 

F i g .  0 . 14 .  Esti mates o f  Val ue i n  U s e  f o r  Res i denti a l  Users 
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more consumptive refrigerators and energy- i neffici ent frost- free refri gerators wi 1 1  offset 
effi c i e ncy gai ns . Second , the e l imi nation  of federal standards wi l l  ease the manufacturer ' s 
push towards h i gher effici ency. Th ird ,  the easy energy savi ngs - a swi tch from f i bergl ass to 
foam i n  the wal l of the refrigerator - have al ready been made for most new mode l s .  Further 
energy reductions are l i ke ly  to be more d i ffi c u l t .  

Thi rd , E D F  attri butes about 5% of i ts e l ectr i c i ty savi ngs to vol tage reducti ons by the uti l i ty.  
Thi s procedure has dec i dedly mi xed res u l ts .  Li ghts and other time-rel ated energy cons um i ng 
dev ices wi l l  cons ume l ess  power at a l ower vol tage.  Of cours e ,  they wi l l  a l so produce l ess 
l i ght , thus , there is a reducti o n  in servi ce.  Motors and work-re l ated dev i ces wi l l  overheat and 
run l ess  efficiently  at a l owe r vol tage l eve l . S i nce the amount of work an e l ectri c  motor 
performs i s  a functi on of current times vo l tage , the reduced vol tage must be offset by i ncreased 
current or e l se output suffers and the meter overcharges the user for power de l i vered . I n d i v i 
dual s are un l i ke ly  to notice the s l i ght brownout effect o f  a vol tage reduct ion but commerc i a l  
and i ndustr ia l  users wi l l .  Uti l i t ies  are studyi ng the s ubject ( Seattl e Li ght Dept. 1981) .  

0 . 6 . 2  Seatt l e  Light Department Pl ann i ng Document 

Accord i ng to Seatt l e ' s 1981 Energy Resources Data Base , the p l anning document of Seattl e C i ty 
L i ght Department , conservation and energy eff ic iency i tems endorsed by the uti l i ty and c i ty 
account for about 430 MW/year of savi ngs by 2000 ( Seatt l e ) .  These savi ngs compare with an 
expected average l oad of 1500 MW i n  2000 . Most of the savi ngs resu l t from pri ce- i nduced conser
vation  and changes in the Seattl e Energy (bu i l di ng )  code . The uti l i ty does not exp l i c i tly state 
how the price-i nduced savi ngs wi l l  occur. 

For bu i l d i ng code-re l ated changes , the uti l i ty estimates the greatest improvement i n  bui l d i ng 
envel ope eff ic i ency ( 64%) . The uti l i ty estimates that the code changes wi l l  improve l i ghti ng 
effi c i ency by 15%. The DEIS rev i ew of 1 i ghting  improvements for the Northeast is s hown i n  
Section  0 . 3 . 1 . 2 .  

It i s  important to note that Seatt l e  C ity L ight consi ders a project economical based on the 
l i fe-cyc l e  cost of the project at the uti l i ty ' s fi nanci ng costs . Th i s  i s  an appropri ate eval ua
tion  techni que where the uti l i ty is fi nanc i ng the i nvestments . Where a uti l i ty is eval uat ing 
the i nvestments , projects that are l i fe-cyc l e  cost-effecti ve to the uti l i ty i n  a re l at i vely 
ri sk- free and certa i n  env i ronment wi l l  not be undertaken by i nd i v i dua l s  and busi neses subject to 
r i sk  and uncertai nty .  Thi s concern for r i s k  and uncertai nty resu l ts i n  a short time frame ; 
hence , the preval ence of payback as a generic i nvestment cri ter ia .  Th i s  d i sti nction  makes i t  
imperati ve to di sti ngu i s h  projects that are fi nanced by the uti l i ties from those that are mere ly  
eval uated and  advocated by the uti l i ti es or  other parti es .  

0 . 6 . 3  USGAO Report 

The USGAO report , prepared by Energy Systems Research Group , found that aggress ive  conservati on 
and al ternative  generation measures cou l d  reduce oi l consumpti on substanti al ly over the next 20 
years , and that aggress i ve conservati on (compared to busi ness as usual ) cou l d  reduce the region ' s  
oi l cons umpti on by 38% by 2000 , three-quarters of  wh ich  wou l d  be i n  e l ectric generation .  

To  accompl i s h  these sav i ngs , the  report recommends ( 1 ) state and  federal reg u l ations  and economic  
i ncenti ves ori ented towards energy effici ency in  bui l d i ngs , res i dences , and  app l i ances ; and 
(2 )  state pub l i c  uti l i ty comm i s s i on rev i ew of uti l i ty conservati on  efforts and devel opment of 
regu l ations  and i ncenti ves to s h i ft uti l i ti es towards conservati on . 

The conc l us i ons i n  the report are based on the assumption that a conservati on i nvestment i s  
cost-effective i f  i t  has a n  acceptab l e  l i fe- cyc l e cost. However , th i s  i s  true on ly  i f  the 
ut i l i ty ( or the government) makes the i nvestment. On the i r  own , i nd i v i dual s wi l l  not make 
purchase dec i s i ons  based on l i fe-cyc l e  cost. 

Page 19 of  Vol ume I of the GAO report states that "the purpose of our conservati on case is to 
see how much o i l  cou l d  be saved by v i gorous l y  impl ementi ng feas i b l e ,  soci al ly acceptabl e ,  cost 
effecti ve measures wh ich  are not l i ke ly  to be impl emented wi thout addi ti onal  government acti on . "  
The report then i ncorporates 16 l eg i s l ative and regu l atory measures desi gned to i ncrease energy 
effici ency and decrease energy consumption .  The obv i ou s  question i s  why government action i s  
needed to impl ement measures that are defi ned as "cost-effective . " T h e  answer i s  that cost 
effecti veness is re l ative to the deci s ion  criteria of the res i denti al , commerc ia l , or i ndustrial 
user and that the government is being used to force an  admi tted ly  d i storted e l ectri c ity market 
(marg i nal  cost pr i c i ng currently not used)  to accept more conservation  than it wou l d  otherwi se 
accept. 

Who pays for th i s  extra conservati on? If the government or ut i l ities  fi nance l i fe cyc l e  cost
effective  measures ( that wou l d  not be fi nanced by i nd i v idua l s )  current consumers are forced to 
buy more conservation than they wou l d  otherwi se buy with the benefits accru i ng to future consumers . 
Whi l e  th i s  subs id i zation i s  often justi f i ab l e ,  i t  must be exp l ic i tly recogni zed that ( 1 )  current 
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consumer' s rates wi l l  be h i gher as a resu l t ;  ( 2 )  the po l i ti ca l  c l i mate does not favor i t ;  ( 3 )  the 
argument u sed to defend conservati on is the same argument the conservat i o n i sts reject-- i t  app l i e s  
t o  i nc l ud i ng constructi o n  work i n  p rogress i n  the rate base ; a n d  ( 4 )  conservat i on sav i ngs cannot 
be based on i mputi ng p rograms to uti l i t i e s  that have not accepted them. The report does not 
address these rea l -wo r l d  obstac l es .  

O n  a techn i ca l  l evel , the report consi ders the benef i c i a l  effects o f  conservation  i mp rovements 
in i so l ati on and then sums the resu l ts .  Users o f  th i s  method must recognize that some conserva
t i on i mprovements save energy in one process but i ncrease energy requ i rements in another p rocess .  
As an examp l e  of the  fi rst concern , reduced l i ghti ng l eve l s ,  wh i ch are  genera l ly consi dered an  
abso l ute benef i t ,  serve to  i ncrease heati ng l oads and decrease coo l i ng l oads . T h i s  i nteract i ve 
effect i s  not d i scus sed i n  the USGAO report. Ti ghter bui l d i ng envel opes , another stro ng conser
vat i on measure , may i ncrease venti l ation  and a i r  handl i ng requi rements.  As our d i scuss i on o f  
commerc i a l  bui l d i ng conservat i o n  i nd i cates , these offsetti ng factors c a n  b e  s i gni f i cant . Ignori ng 
them may resu l t  i n  a m i s statement of the i mpact of the primary el ectr i c  conservati o n .  

The authors state that nearly hal f the conservati on savi ngs i n  the resi dent i a l  sector a re derived 
through rap i d  penetrati on o f  energy effi c i e nt appl i ance s .  It i s  c l ear from the report and from 
l ogi cal i nferences that t h i s  penetrati on depends on government regu l ations  forc i ng i neff i c i ent 
app l i ances off the market. Based on market forces a l one , there is strong evi dence to s uggest 
that consumers wi l l  not choose more expens i ve ,  more energy- effi ci ent app 1 i ances ( Hausman 1979 , 
1980 ; Gate ly 1980 ) .  Even i f  a government ban o n  re l at i ve l y  i neff i c i ent app l i ances i s  assumed , 
i t  i s  not c l ea r  how the savi ngs ment i o ned at the top of page 71 can be obtai ned. U s i ng s i mp l e  
mathemati cs , the i ncremental energy savi ngs and the app l i ance l i fe t i mes ( Vo l . I I ,  technical  
report I ,  page 86 ) do not p roduce a 9% savi ngs i n  1988 if  the  s tandards a re impl emented in  1983. 
I ndeed , i f  a l l app l i ances i n  the res i dent i a l  sector are i mmed i ately brought up to the 1983 
standards o ffered on page 70 of Vo l ume 1, it i s  not apparent how a 9% overa l l savi ngs can be 
achi  eved. Al so , the base effi ci  ency assumed by the authors a l ready i ncl  udes the vo 1 untary 
eff i c i ency standards targeted by the governme nt.  

0 . 6 . 4  Other Li terature 

In general , the most c r i t i cal  errors i n  the studies c i ted at the i ntroducti on to th i s  sect i o n  i s  
i n  the area o f  purchase criteri a and assumed i ncentives to purchase. The SERI  study , wh i c h  i s  
representat i ve o f  many studies  i n  thi s area ( though more comprehens i ve and thorough ) uses l i fe
cyc l e  cost at a l ow d i scount rate to determi ne cost-e ffecti veness . 

Unl i ke the Seatt l e  document , most conservat i on stud i es e i ther do not state why or under what 
c i rcumstances anyone wou l d  i nvest in conservati o n  i mprovements or  they use i nappropr i ate purchase 
deci s i on cri teri a ( EDF , SE RI , USGAO ) .  Where purchase dec i s i on crite r i a  for res i denti a l  and 
commerc i a l  consumers is made exp l i c i t ,  i t  is i nvariably l i fe-cyc l e  cost. Li fe-cyc l e  cos t ,  as 
genera l l y  set fort h ,  is i nappropri ate for i nd i v i dua l s ,  and to a l esser extent commerc i a l  consumers , 
for four reasons:  ( 1 )  the degree of sop h i stication requi red for a proper l i fe-cyc l e  analys i s  i s  
not p resent a t  the res i dent i a l  l evel ; ( 2 )  the di scount rate assumed by l i fe-cyc l e  analys i s  i s  
much too l ow ;  ( 3 )  the t i me frame for the analys i s ,  equal t o  the l i fe cyc l e  o f  the durabl e ,  i s  
too l ong ; and ( 4 )  perfect ri skl ess markets are nonexi stent , a s  i s  perfect knowl edge o f  the 
future ( Hausman , 1979 , 1980 ; Gate ly 1980 ; NJDOE 1981 ; O l s havsky and Grandbo i s  1979 ; USDOE 1980 ; 
Sol ar Energy Research I nsti tute 1981 ) .  The i nvestment cri te r i a  i s  o n l y  appropri ate for perfect 
r i s k l ess markets , and where perfect knowl edge o f  the future is ava i l ab l e .  Emp i rical  evi dence 
that commerc i a l  and i ndustri a l  users shun 1 i fe-cyc l e  cost in favor of s ho rter-run eva l uat i o n  
methods i s  s i m i l arly abundant ( Statman 1982 ) .  I n  brief , t h e  prime concern i n  t h e  D E I S  i s  not 
over the techn i ca l  mer i t  of the techno l og i es typ i ca l ly outl i ned i n  conservat i on stud i e s  but over 
the purc hase criter i a  o f  the i ntended buyers of the p roducts. 

In thi s regard , it is worth not i ng that two o f  the reports rev i ewed-- the New Jersey Energy P l a n  
a n d  O u r  Energy:  Rega i n i ng Contro l - -do note the  s hort-run purchase behavoi r o f  i nd i v idua l s .  The 
New Jersey report , a general po l i cy statement on ene rgy goa l s ,  i ncl udes an  i l l um i nati ng survey 
of consumers regardi ng wi l l i ngness to i nvest i n  energy conservat i o n .  The res u l ts i nd i cate that 
a great many i nd i v i d ua l s a re unwi l l i ng to i nvest , desp i te seemi ngly attractive return , say 5- to 
7-year paybacks . I nteresti ng l y ,  among nonpurchasers , the most frequently c i ted reason for not 
purc has i ng is "I don ' t  have the money to i nvest ri ght now. " T h i s  response i mp l i es a probl em of 
cap i ta l  avai l abi l i ty or  cap i ta l  access that i s  comp l ete l y  at odds with  t he theory underlyi ng 
l i fe-cyc l e  analys i s .  

For the most part , t he D E I S  f i nd i ngs agree with those o f  the authors o f  the vari ous stud i e s  
about t h e  conservati o n  va l ue of t h e  i mp rovements . However , there i s  some d i sagreement with  the 
superf i c i a l  revi ews of some i tems , espec i a l ly res i dent i a l  app l iances , and some question of t he 
acceptabi l i ty of certa i n  space cond i t i o n i ng and l i ghti ng c hanges , but i n  general t he tec h n i ca l  
arguments a r e  acceptab l e .  Di sagreement i s  o v e r  the i r  l i ke l y  i mp l ementat i o n , absent some currently 
unpl anned uti l i ty or  government i n i tiati ves . 
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Of the energy po 1 i cy documents revi ewed , the New Jersey DOE , the New Engl and Congress i ona 1 
I nsti tute , the Cal i forn i a  Energy Comm i s s i on and others are most ly broad frameworks for act i on , 
not spec i fi c  analyses of we l l -defi ned act i o n s .  These reports were revi ewed w i th i nterest , but 
it shou l d  be that only the i mpact i n  the Northeast of measures that wi l l  penetrate the market 
can be eval uated , not measures that a re broadly acceptab l e  or  encouraged by pol i cymakers but 
u n l i kely to be adopted wi thout further extra market act i o n s .  
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