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Aprogr~= to de=onscraCe ~n-. op.~iu,{zc(1 advanced t o t a l  == 
systo= in  a p r a c t i c a l  appZica: ion :~ '~nS  caxLmum use  o f  the  enez 
generated by the oo~er  converter  ~s~ng an e nv ~ o ~ a e nc a 1 1 7  c l e a n  
and a l s o  ~ n g  use. o~ :he waste  heat  generated by the p~,-er =ou 
whereb~ ~ e  c o r a l  svsce=, e f f i c£encv . ,  ca-.., be ~easuced as 7 5 2 ~ - 1 1  
1~ple=enced.  A thorough Snvesc2gac lon ,  ~nc!udLng requ~.red expec  
C~on,. des ign s t u d i e s ,  ~ : e ~ r a t ~ o n  of ~es~gn e l e m e n t s ,  and ~d~rJ~: 
tes t in& cu l~ /nat~n~  in  a second round p~ lo t  ~lanC "de=o~c~at~c~  

• max:[.~u:z generated e n e r ~ ,  u t i l ~ : a c i o n  frou a cbnver ter .  Technolo  
w i l l  be cons idered  ~n the pc~er ,  u h e ~ c £ n S - v e n t ~ t £ o n - a ~ r  eond£c£ 
waste water trea~nent, potab le  water t r e a c = e n t ,  c o n t r o l ,  so~Ld 
p~oce~s~n~,  d~s trSbut ions~ . - sce=s ,  ~nd the f = e l s  Co be used .  The 
de~or~cra~£on p lane  2s expected to  be operat ive  i n  1976-1977  C 4~ 
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& p r o g r a n  co de=onsc=a=e a,~ o . ~ ' ; : £ : ~ d  advanced t c ~ a l  u t ~ l ~ t ~  
sys~om £n a pract$cal appi£ca:ion ~ k £ n _ ~  taxi=u: use of =he energy 
generated .by t h e  pc~e=" converter us£nE an env%ro.-.:encally clean fuel . 
and also =ak£ng use. o£ the taste heac generated by ¢he pox'e= conver=e= 
~o:eb7 ~he total system ef~£c£ency c.~.~ b e  =aasure~ as 75~ will b e  
~mplemented. A thorou~ invest~ga=¢c=, ~n¢lud!=g requ£=ed e:¢pe,-~neu=~- 
c~ou,, d e s i g n  studies, ~n~esraclon o£ ~es~gn elecencs, and ~.~.dividua! 
t e s l : £ n g  cul=~nau~n~ £= a second round pilot RlanC "de=o~.s=ra=io.~ o£ 
'max¢=um gene=aEed entrE? ut£1izat~on f--'~= a c~nver~er. Tech=olog£es 
well be cons£~e=e~ ~n ~h~ p~--er,~he~.~--'ng-vent£1at£on-ai= cond£=£on-'ng, 
waste ~rate:  t=ea£=enn, po=able ~ater ~reaLuent, control, soZ£d T,=asl:e 
p rocess ing~  disur£bution s s=e=s, y and u h e  fuels to  be u s e d .  The  
demouscra~ion p l a n t  ~s e~.pec~ed ~o be o p e r a t i v e  i n  1976-1977 t i n e  f rame.  
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Aprogra= ~o demons~¢ate an o o ~ i = i z ~ d  advanced ~otal u~il. 
system en a pracc¢cal applica=ionmak~n E ¢ax~mum use of the energy~ 
generated by the po~er convez~e~ us~n g an env~ro~menca!ly clean fu, 
and also ma~n~ us~ o£ the uaste heac generated by ~he po~er cony° 
~he~eby the ~oca! sysEe= effi~¢encF, qan be measured as 75~ ~$iI be; 
~J~plemenced. A ~horough ~nvesr!£ac¢o~, ~ncludeng requi=ed e:~erlu 
~on, design studies, inceSrac~on of design ele=~n~s, and ~nd£v~du 
~es~ng culm£na~ing ~n a second round p£1o~ plan~ ~e~odscrat£on of 
'maxSmum generated energy, ucilizaE~on f=~= a oh#verier. Technolog¢ 
v~ll be considered in ~he po~er, he~czng-v~n~¢la¢~on-azr cond~£on~ 
waste water ~rea~en~, pocab!e water crea~J:en~, control, solid =as 
processing, d£s:ribuuion syste=s, and ~he fuels ~o be used, The * 
demonstration plane is expected co be opera¢ive in 1976-1977 E~ne . 
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I Si[O ~h~c work wall b¢ ~ I S~zu: I County; ¢ 

Aprogram to demonstrate an op~mlzid advance~ coral u~ili~y 
sys=em in a practical applicac£on~aking ~zimum use of nhe energy 
8eneraced by ~he power converiet using an env~ronmentally clean fuel. 
and also ma'~ing us~ of ~he ~asce heat generated 5y the power converter 
whereSy =he ~oual sysuem efficiency, c.~-n 5e measured *as 75~ will be" 
implemen~ed. A thorough in-¢es=i~acion, includ~nz required e:.-perimenta- 
tion,, design studies, integration of design elements, and individual 
Ees~InE culminatin~ in a second round pilot ~an~ "demo,s=ration of 
"maximum generated energy u~!liza~ion from a cSnver~er. Technologies 
will be considered in the power," heacing-v~nc~la~ion-air condicionln~, 
waste wa~er ~rea~men~,po~able water treaznent, control, solid waste 
processing, dis~r~bution systems, and zhe fuels Eo be used. The 
~emons~ra~ion plank is expected ~o be operative in 1976-1977 ~ime frame. 

:e  4 Leparate aheet(e). 5e~ I t e m  6. on  lr~tru¢h'on Shee t . )  

7. MAJOR RESOURC~ REOUIRS.%'.--NTS 

; A t  YEAR)" 1975 1976 '1977 197~, " i 1979 

• ; e . 1 ! ~ i c  . . . .  9 9 4 4 ~ # 
.,:h~==~ 27 27 22 "22 22 
~ppo,t 9 9 32 33 ~ 33 
he, 12 25 35 35 j 35 

~ts o f  
u t o . J  o f  
o~,.ms o f  
~ o u n t  or  

I ° 

6250 tons 
o f  coa l "  

6250 tons 
.og coal 

6250 tons 
of c o a l  

5250 ~ons 
of coal 

tCf 

NEEDED 

o f  
qa~nf~fy 
~ChLI 

None ~ o n e  None 

"4 

None "ned  
"l 



ENrEIGY III-Si:~i'~CII AND DEVELOPMENT FACT SIfEET (Cont,nued) Lc,,-~! of Efforl:  

J~  M A X I M U M  
i - )  ORDENLV 
r-J M I N I M U M  

IDENTIFICATION NU~:OI 

0 6 0 3 5 5 0 7 1 1 S 0 5 6 0 1 .  _ 

G. J t ~ T I F I C A T I O N - S t . ~ m  sho 5J~cc=fic enr,~/DrohTem or ohiccl iv~, sw~d 5,'~¢1f¥ hotv the propo-.~l w i l l  cq~tr,hute to the solut ion of  Ihe i:)roblem 
CF =1|[,I;rIfVi~'It| {!~' ||K? (l{ljE~t'tlt*#3 hal'ltJt|C r¢..~n5 for .._';rctsrlq that rrcon~r~en(l(~d .'lcDro.'~ch otl~r otht':" 31[~ I%ltweS. Also o,tcfud~ the Lt~tl~fits 
elzpec'[Ptl to I)e ¢],'r,vr'd fror l l  II,10l.tln~l tit@ abl*'clzvL's or Solwr~J the l'xohl,,n~, for which the Pr01,:Ct iS, r~Ol:~$ed. Out l ine th~ risks/unCerl~llntil~ 
(RIU) .  I]13n$ T.O m=l:=r':l=zo I I IU.  and b-~z;s for proceedlncj =:l f.lco o f  R/U.  Ou~ntl tal ;v~ dJL't =&ouZd be m¢'d tO the fullest extc' l l t . 

A~xlmum program to demonstrate "as fast as possible the appllc=~lon of ;oral enerEy 
systems employit~ optimum manngemen~ o~ waste heat would result in a lower cost pro~r 
but ~he dcmonstratlons would no~ be as meaningful for note efficient energy conver=er 
in various developmee~ st=ges ~t =he present time would not be available. 



' £A i lCI !  AI~D DEVELOPMENT FACT SIII 'ET (Co.,',mu~d} Le~.'('l of £fforl: 

~ ]  ~iAXiMUM 
L~ ORDERLY 
t"l MINIMUM 

I IDENTII ICATION NUMUER I 
I 0603550711505601 _j- 

"I.~-SI.~I~ I|IS' ~=~-'ct|:c enr tqy p fu la~ , !  or ObjcCtll '~.. ', ld sp~.'~fY hOW The DropO~.~| W~|| c o n , d ) u t e  to  tho solu(jrJn O! thP prob lem 
Of I I~Pl) l rC ' l lk t  ,. h~hJL~¢~re.~`~'x~$~t~r~he~e~nt4rf~r~1~L'pr~h~%~h~'r~fn`1~ Al$Ol l lC lud~lhEl~2nt l i lS  

; l~mm'll~M | ton!  I I l l ' l ' l lnt l  I|tC ~|q,'C11%',~ Of SoIwr~| Ih~ |xobl , ' . tS for whtCh th,.' prOl~Cl IS ploPosecl. Outhl l0 t | lc risksfuI1Cerl3~nilcs 
m . . m ~ z e  It/U, and ;.~1~i$ for I~OccCd:ng it! f.'c~ of | ; /U .  Ou3ntatali%'0 d.:t.l-houtd be "'L'd tO tit0 fUiICS[ ex |0n t .  

°, 

~m program to demonstrate "as fas~ as possible the application of total energy 
employin~ optimum managemen= of waste h~at would result in a lower cos= program 
demons=ca=ions would not be as meaningful for more efficient energy conver=ers 

development stages at the presen= time would not be available. 



J 

ENERGY RESEARCH AND DEVELOPMENT FACT SH~_ET (Continued) 

l 
.!2. "CC.~-=~ULE tf~c~ude n, gC:or [aci]i.~'~a ea~ ~¢ jo ,  ,.zulpmenf. I.~c~i¢¢~e datca by F l~a l  Y '~r  ~ ~ .  

": a. DEVELOOMENT MILESTONES rnuml~, ¢oeh com~,eut~:yJ 

i fX, ivra~t Title o[.~]e~tone 0o 60 cha~¢ie~ and , j~n~)  

::-' Taeo~'/Dasign 

~2) Co=ponen~ T e s t  

~;) Syste= I~egrat£on 

!;) ~x~eri~en~al TesC/Demous~rat&on 

m 

p 

b. DATES 
- ~ 

75 79 

75 7g 

76 

76] 79 

dete 

T - - -  
,2 

13 

t 



! 
I 

DATES 

:Corn 

FY 

79 

79 

76  

o 79 

)lete 

O 

1 

2 

3 

4 

I DE:~:'i'I FICATI O.'~ :,:uM -:.-:R 

QEO3550TI!~OSEgl 

Leve! of Ef!o.'~.: 
MAX I :,'.U.%~ 

E} ORDERLY. 
E} &~IN;MUM 

I .  DEVELOPMENTMILEErONES t¢on:in'~4} 

(ZJmit TUZe o$,~rteJto.e to 60 clam*tern ~md e~=cca) 
$-.=.-= 

FY Io ~Y Q 

! 



~, S~.~..'.¢ARY OF FUN'DING REOUIP-SMEIW'S--Federal Go~immen~ Only (J~ mJllllom ot'd . o ~ )  

P.~u;reme~t 

= 

a. (~.ERA,'; ,~:Gt'~p. t'or~.~l=t~ 

b. CC:,..%'TRUCTtON ISet ~ 7m'deta~) 
Total Con,g:ruc~,;¢n R~gu;l~mentlt (Dram .~alaU,~"kitO 

{11 {2}" 

.,974 [o 1 (i'~n.-Add) FY 1975 

0 2 

0 0 2 

FY 1976 

3 

!. 

3 

I= 

Ol=lt.~ 

3 i  

3 

r- E~J:P.~,E,'dT (StG ~ fm'd,e~ 
T~a! E=u;p,'nent Rix~ukemen~ I,"~m Dotal ,,WmrO 

,'J. GP,,~'~ O TOT, q.L..-0B LI GATI O.'~S 

e. GP.JL'~DTOTAL-OUTLAYS 

0 0 3 4 

10 
m 

i 

t 



19"16 

Ouee~ 

{41 

FY t~ r /  Pt  ~978 

I.ev~1 of ~ltoy~: 

• .  .~  MAXI;.e, UM 
[~ ORDERLY 
O MINIMUM 

P:; 197g 

(71 
Subto|al 

FY 1975-7g 

1U~NTt/ : IC:ATIO, '=  ,;~2*.'~'-_R " : 

05035507!!~0~501 

(Sl 
~,,,~1.",.= To !I 
Com:~=e .!1 

Obts. ~ O~zTa,/s 

5 5 

(gl 

F Y  :g7 ,4  cCc:.  7 ~ S' • 

20 20 

9 
m 

t" .14 

. 

2 15 15 

i 15 15 

1oo 
! 

° ! 

! .  

50 ; 
| 

| .  
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ENERGY RESEARCH A N D  DEVELOPMENT FACT SHEET ( ~  

9. DE'TAIL OF FUNDING REG'UIREMEN'I~-Fcderal Gmm'nme~t O,dy tb, ,.J~om, o, rda, Jbn) 

L OPEFIATIe;G 

ITEM 

"[ * ) Name of Perforn~hg Crganizat~n: 

(1l (2) 
l~ f  lg74  . . . . . .  I FY IS?S I FY ISOS 

TOTAL C~s. Outbr~ ~ Oudsys ObLs. O ~ n r .  i 
zo,.- , ,~,- . , , ,~,t l  I~-, I 2 2 3 3 

MANPOWER 
MATERIALS 

MAJOR PROCUREMENTS 

ALL OTHER 
TOTAL FOR THIS PERFORMING ORGANIZATION 

f ) Name of .~erforrnlng Orgar~zation: 

MANPOWER 
.- MATERIALS 

MAJOR PROCUREMENTS 
ALL OTHER 

TOTAL FOR THIS PERFORMING ORGANIZATION 

I ~ar~¢ of Perform;n; Organiza:;on: 

MANPOWER 
MATE R! ALS 

MAJOR PROCUREMENTS 
ALL OTHER 

TOTAL FOR THIS PERFORMING ORGANIZATION 

) Name of Pedon~ir~ Organi,lzt;on; 

M A NIP OWE R 
MATE R I ALS 

MAJOR PROCUREMENTS 
ALL OTHER 

TOTAL FOR THIS PERFORMING ORGANIZATION 

(CmwSaue 

t 



3 

141 
197"/ 

3 

151 

F Y  1978 

3 3 

(61 
FY 1979 

Le~1 o~ ~f fcr t :  

-~. MAXL"Le.5 

ORDERLY 

I- i  MINI~'.UM 

(7] 

SUBTOTAL 
FY 1975-7"2_ 

, Obl, s. t Out~,,,s 

4 15 15 

ID-,%'TIFICA. ,'~.C.~ ~ U  :.'- Z'-- ~ 

. . . .  , , J ,  

(89 {_~; 

BALA~C~ TO IITCTA~. E : "CLU.  ~ ". " 
C0.%:PL-'TE 

I ] 
Obb. O~.'--y~ ; O~,'s. C ; . " ' . .  

: ,  ii ~o i ::~_. , 

i 

T . I  

/ C ~ n t i . u e  o n  S e p a ~ t o  $ h e c : ]  P a ~  o f  ° o 
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E ~ E R G Y  RE£~c.~.RCH & D E V E L O P M E N T  FACT SHEET (Cont inu~l )  

o. ~*~-'TAIL OF FU:JD:NG R~QUIRE.~.ENTS-Federaf Go~nmenz Only(In mW~omJ ofdORo~.J) 

b. C0,%'STRLICT! DN 

~'~A~ t~,,.., ro, . , .~ ' 
Io -um~mr~ Jhtet) 

T,::e o: proje.--'t. L ~ ' . i o n  fSt¢re and C~ntT)  and To:at Estin~ted Cost 
,'c.C} ~'r~umL~, e¢¢~ item co~cur;t,eZyJ. Every proiect co:zlng or~e 
~.::.~..d:::o.-s or rn~re ~:;ou;d I=e sc'13arately idcntif;ed ruth a Wief Item 
3:e.'~¢.'~. of  why it ~; r~(:uirOd. ~O. 

T I T L E  O F  PRO. '£CT (.~:ot f o  czcCCd 3 0 r b a ~ f ¢ ~  and  ~ c e s . )  ( 

S:~:~ 'l ] I ~ U  ~ T EC f i r  II,llIa j~CIfLII) 

(;:.t l e c ~ n t :  

T IT I . .E  O F  PROJF...CT (,%'or to ¢z¢¢¢'¢~ JO r.Jma~tm and apricot) 

St :=e  J 

1 
County 

St=ter , ,ent :  

Tl~" L. ~ . @F PROJF..CT (.Yot to e=c¢4~ ciMuucZm end ~ L J  

S:a'e County' TEe (in m i n i m )  

S : a : e m e n t :  

{ | 

I 
( ) 

l l )  
FY 1974 

(No.~-Addl FY 1975 

I , 

I 

I 

, l  

: I 
i t 

3 

(3) 

FY 1 9 7 6  F 

Obls.: 

3 3 ." 

i • I 

I 

tC~,Cl~e oa S ~  

t 



(31 (4) (S') (6) 
FY l g ;G  FY 1977 FY 1978 Ft" 1979 

Obls. I Oudays 
i 

Obj. 

3 3 3 3 3 3 2 2 
- -  ~ . . . . .  , . . ,  . . . . . . .  

L e ~ : ' . l  O - "  h:-'Orl: 

[] MAX~t.'.UM 
C~ ORD~- RLY 
[3  M h'¢: ".~U,'.~ 

SUBTOTAL 
F"t" 1975-79 

Ohio;. 

13 

181 " 
BALA-~:CF: TO Ir * OT,, . . . . . . . . . .  

COMPLETE || FY ";.~7.: |C~" :. 7 . 

' : ' , , ,  , , , .  , 

13 2 2 15 [ ~ 

" " " " .  1 " '  ] "  " "  

I 
~ C o . ~ u e  on S ~ a r a t c  $~.~et) Poge of  . . 

2 
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i ITE,'~ 
; ( ~ c h  f~em no! to e:r='r,e~ 60 ~_hevc~tcex ~nd ,~pacf~/ 
i 

ENERGY RESEARCH & DEVELOPMENT FACT SHEET (Contln-Jed) 

~. ~ST,-%IL DF FUI";DI~G R~:OUIREMENTS--Fe~rrai Govenv'ncnl:Only f~ r~ra, m, of doJZ~'~) 

• : . ' ; ' - ~ ;  cn~-P.a l f  m ; : | ~ , n  ~ o ; l : r ~  o r  r r ~ r e .  

i l) 
I F'Y '1974 
I |Non-  ~.d(5) 

TOTAL (C~PS f ~ ' ~  . ~  O v t b ~  
to I~mn~ry IJ~'* fJ 

(2) 

FY 19"/5 

Obl~ OutkWs 

F'~.1976 

4 4 

(4) 

Ft" 1977 

+ 

(Com'~n~ o~ .~,pemfe ~ t ,  

I 



(41 (5)  (6 )  

1 9 7 6 "  I FY 1977 I FY 1978 FY 1979 

~ ~  Out,.ay, Obl..__~L O=,,v..._....~ 

~ __---LL=_ _&__~L ! 
I , 

i 

,ntinuc o n  $,r~zmte Shee|) 

[]LCWIMAXIMUM,°f F,ffort: 1 IDF,t%"71FICAT] O.'; ~UM=-.F, R "- | 

t [~] ORDF,RLY I 06035507.11805501 , 
r-I MIN~r~U~ 

(7} ~8) (g] 
SUBTOTAL ~ BALA,NCE TO |] TOTAL F_XCLUCI.';G 
FY 1975-79 I CO.,,PLF,TE ]! FY 1974 (C¢-%. 7 & S! ' 

Page o f  ,, " " 
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~. _,~U:Z~RY OF FUI'~D: ~G REQUI REMEN'I'S-Fed~II I ~ m o n ¢  Only ,~b~ ~ l l k ~  of  4~lk.~) 

Reclu~reme~t 

t 

a. C~ERATING(3q, p. t~,dartr.,~) 
To'.~t O:~ating Racluire.,'nentx (.*~m D4k4 ~ U  

b. CC.'~STRUCTI OM ($,c ~. foJ" ~P,.~I 
Toil! Com~uct~n RIclu(rements (from ~ ~  

I t !  12)" 131" 14) 

!~  " ., FY 1974 
(Non-Acid) FY 197S PIP 1978 • FY 1," 

3 

o:~, O,~ ?.o 7,0 o~o ~ ( ~ . o  
i i  i . -  J 

I ° 

0 ~ ~ o  ~ o  E,o #.o (,0 r 

r., EGU:PMENT(3~p. • [ a r , ~ t ~  
Tmz[ Equ~r.n~nt ReQutrL'nc~ts I f ~ m  ~ 

d, GR,IND TOTAL-CDLIGATIPO.~S 

L GRAND TOTAL-DUTLAYS. 

i 

; I !+ 

t 
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~'.;L I{ (~Y I~'[";[AIIt~'II :; O [ V l  LUI';.IEP'I" L , , , , ( "  I '~ " "  '" 

, ~ A C I  S I I L E I  D MA×o',+t;:.1 

[ ]  O [ l ( l [ l l L Y  I | .  I D E N T I P I C A T I O . ' ~  t~U. 'J . .q l :R 

! ~-', ':]';['." ] I t ' : l [ "  T ! ~ [ l t T ' I ' | C ~ I  -- ~::t1"r _¶ " '  '" I, r i I I , I ' I I I I G { I A P . ~  

• I |" r,']L,PJI GI ,'~1;I f JCY 

i I , ' . ;  i ~ ;~ l~ l  ¢ l i l / 1 r a i l  511E 

1". " ~ '  ""+ I ' .  , . i  J~ ,.I,,ir.~ClCl~l O~ "I I S l3( '~:  

. , ,  • : , , j  ,.,.,.,,, .~,...,, ~.,, , :~h ' l  P;,~'.'T CF E() . ' ;TI I ,%C~ OR: 
" "  J{• I# I l l ' ~ ' { l l l  i # ~ l ~ | " # i ' ' l  [ '~"  ~t{¢V~*l ':#t ' l"%tek ~1-~| L)I1 I 
I , . . , ~ f |  ~ - ' i ; O ~ , # , ,  ,I  ~l.  SIJ|Q:  

NA,'-IE O~ CONT~CTOl i :  
S;%O ~ h * ' r e  w-O~k w , ' A  b e  i 
per f.~r~r~, d ~ .  5 : 3 t c :  

I~A~aF. O F  C O : ~ T ~ : , C T C ~ :  
5 i l e  ~ ,L ,¢ IC  ~ . O r k  ~ , l l  b e  
pcrlorn,..d I>'l S t a ~ e :  
' i 

t~A: .* .E O F  CC, ' . - 'T i ; - .CTC ; i :  

S i , .  v ; h e r e  , . , o r 4  vv , , l  I ~  ~ > i  S , a , , :  
~ r f o r m t ~  

t , o J  I , "  ~.oOr~ tP-aq ~ ¢/~dl~c lcr l  
4q, # g~*'%l,'l'l ~ t l r  Ii~iC) 

f .  -~ ty Ou+.1;r. ~_ 1~3| IJire ;i~(~ : ¢ O ~  

;+-: ; t ; J ' . J  3e3y qL%',/ f-~Clht-L~ 

I County :  q 
t , ~ .  

,,,, , ~,- ! +.o-,,. 

I cM,y: 

l ~.mr 
. Q 

An orderly program to d e m o n s t r a t e  an opt i=~ 'ed  advanced t o t a l  utLll 
system in a prac~ical-appl~ca~ion maP.~ng maximu~ use of ~he energy" 
generated-by ~he power converter using ;n environnentally clean f~e 
and also =aking use of the ~asEe heat generated by the power con-"' 
verier whereby =he total system ef{5.~iency can be measured as 75% v 
b e  imple=en=ed, k t h o r o u g h  i n v e s t i g a t i o n ,  i n c l u d ~ n ~  r e q u i r e d  e x p e t  menta.~ioa, design s~udles, inregrat ' ion 6f  desi_en e l ~ n t : s ,  and : "  

• individual ces:ing culnincting in a second round pilot plamt de=on-: 
-----'-r. ~£ maxim,,-= generated ev.~ergy utilization fro= a converter. 

Technologies will be considered in =he. p~er, heatlng-ventilatlou-. 
air condi.~ioning, "zaste water trea~ent, potable water treaL-Jent, ; 

" 1977-1978 = o p e r a t i v e  ~* time f r a m e .  - • . • 

t 
a. I.IoVeP~,'. 'ER {11 S: ;~ t ,g ;¢  "~ "  

. .__~o~, I 
~ . .  (4 ]  O'.hcr. 

I.. i i .-~f,.,r .odA T [ i~ IA L~ F 
t !  Id f JnMrr:-,,Is a~d kq i~  o£r 

" : t o .  e r :  J ~ ' r ~ .  l u ~ h  m I o n s  Ot I 
c, . , : .  ~ . r ¢ ~  OraiZ.  £ ¢ o ~ m  o l  
I '  + ~ r l  i V q l ,  ~ l c .  , ~ l  oJir4t i l  r l t  Q41Jl t O . ~ 

I J e h / ¢ .  ¢ ¢ f f u m l t l  qlt  t ~ i l L )  J . . 

I - -  • -os : .m t iQvt.~, , , r .~ d I 
- , L  ~ J ' J i  i | F  T~ . . . . . . . . . . .  - -  

- -  - - -  (211 C.,ovLJ-,S d . I ! 

1 9 7 5  

25 

10 

7 ,  M A J O R  R=_SOL;F.~__.. R -QUIRE. ' . ' .P .NTS 

2S 

~ m  

6250  t o n  o f  
c o a l  

T - - - - W - -  

~--m,m.m" 

lm79 

6250 =o- 
coal  
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~ r - - - ' ~ l l - ' ~ ' ~  "NAM[. OF CONTJlACTOR: 

.. v,~,,.,- I,,r .tar,'.; l'~,'~..;r O F  Cr)rJTI I , '~C'~ OR" 
d, , , l  I1 "~ - *e  I " r |  ~,ll,~" w,h..'~t" ~,'~ork tl~*ll b,1 " >I st,o: 

"l_~.~tE_._o" (;.__o~__r~AC to": 
I S i l o  ~ , , , h e r e  w , o r k  ~, !1  b e  " ! I~t l~ 'm, 'd > j  Sta te :  " 

~L~.',_E OF CO:~TRACTOR: 
i Site zhere v~ork wi l l  be ~>i I State: 
I ~edo~n..,d , .  

N A M E  O!: CC:.;TI~.~.CTC.-q: 
I s;,~,',~,*,e,',o,~ w--;;i ~, L i  st-,=.: 

., ,I pedo~med P " l  

TION OF 

ILII.~,I ( , I  [ ; . , , - :  

I ~  f J A  X I ; ' I L J M  

OltC;r l i L Y  I 
[~ r.~lr-;Mt],,~ 

j co.n,y: 

, ! County: 

I co°.=v: 

j cou.,y:, 

J Counw- 

I ~ .  of  t tx# 
~0 oh,, r ict¢n 
. )  

Itu~e and s c o ~  

' faciht;es 
r,~ I;." actluired 

1. IDENT l f ' ICATIQ: ;  :'U.','A'IER 
0603550711 S');:~O I 

An orderly program t o  demonstrate in optimized advanced =ota! utility 
system in a practical-application making maxEmum use of the energy 
generated ~y the power converter using an environmentally clean feel" 
and also making us~ of the waste heat generated by the power con- " 
ver=er whereby =he =oral system effiEiency can be measured as 75% will 
be iuple=ented. A thorough investigation, includ£n~ required experi- 
mentation, design studies, integra=ion of design elemen=s, and 

• individual testlng culmineting in a second r~und p£1ot plant demon- 
stration of maximum generated e=ergy utilize=Son from a ¢onver=er. 
Technologies ~illbe considered ~n the. power, heat£ng-ventilat!om- 
a~r conditioning, caste water treatment, potable water trea=uent, 
¢ontzol, sol~d waste processing= dis=ribu=ion systems, and the fuels 
to be used. The de=opsuranion plan= is ~xpected.to ~e operative in 
1 9 7 7 - 1 9 7 8  time frame. " . . . .  
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An orderly program t o  demonstrate an o p t i m i z e d  advanced to~al utilil 
system in a practical-application makin~ m~ximum use of the energy 
~enerated~y the power converter us~n~ an env~ronmentally clean fde3 
and also makin~-usG of ~he waste hea£ generated by the po~er con-" 
ver~er whereby the to~al system ef{idiency can he measured as 75~ wJ 
5e implemented. A thorough investigation, includin~ required exper~ 
mental/on, design studies, integration ~f design elements, and 
individual tes=in~ culmin~tin~ in a second rbund pilo~ plant demon- 
stra~ion of maxi=~m generaued emergy u~ilization from a conver~er. 
TechnoloEies will be considered in the. po~ger, heating-ventila~ion- 
air conditioning, waste water ~reanment, potable water trea~ent, 
control, solid waste processings distribution systems, and the fuel~ 
to be used. The demosstra~ion plan~ is 9xpecte<.~o he 9pera=~ve in. 
1977-1978 time frame. 
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An orderly program to demonstrate an optimi{ed advanced total utility 
system in a practical-application making maximum use of the energy . 
generated-by the power converter usin~ an environmentally clean fuel 
and also makin~-us~ of ~he waste heat generated by ~he power con- " 
verier ~¢hereby the total system ef{idiency can be measured as 75% will 
be implemented. A thorough investigation, includin~ required experi- 
mentation, design studies, integration ~f design el~ments, and 

,individual testin~ culminating in a second r~und pi!ot plant demon- 
stration of =aximum ~enerated energy utilization from a converuer. 
TechnoloEies ~¢ili be considered in the. po~er, heating-vencilat!on- 
air conditioning, waste water treatment, potable water trea~--a-ent, 
control, solid waste processing, distribution systems, and the fuels 
to be used. The dermgstra=ion plant is ~xpec=ed.to be operattve in 
1977-1978 time frame. " . . . .  
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; . r , -  h , ' a t  r,,jec[cd to the environment thaz is converted to useful Dower. By JudicioL' 
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t n t n l  efficiency of an energy generating converter can be raised to 75%. 

An orderly program to demonstrate a total utility system making maximum use of the er 
i:Lnvrnted ~,,£th an environr.~n£ally clean fuel %'i!i 5e i.--plemented by thorough inves~i~ 
t :o;~, cxperi~enLa~ion, design studies, and individual testing cul~-.inating in a secon~ 
rUUl,d pilot plant demonstraLion in the 78-79 time frame. The technologies to be con. 
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Yue] Cells/Advanced 
Photothermal Solar Conversion (high :emperature heat source} 
Hybrid Turbine Systems Brayton-Rankine coubina~ions 
Direct Solar Conversion 
Stifling Engine Prime }~over/Generator Co=5o 

Geothermal Heat Source~Steam Generation 
Radio ~uclide Heat Sources 
HTGR 

Rotating Organic Boiler/Closed Rank~ne Cycle 
Hydrogen Fuel Genera=ion and Use 
Reactor Po~er Sources 
Multifueled Closed Gas Tu~oine 
}llgh Temperature 0pen Cycle Gas Turbine 
Combined Cycle 
Energy Depot Systems 

Fuel.___Es 

So l~d  Waste 

Low Sulphur Coal Burning -Ccnventional Furnace 
Hydrogen 

Hish Sulphur Coal Burning - Fluidized Bed Corbustion 
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Ic problum in wasLe heat u=iliza=ion is the facL Lhat in mos= cases there is 
r,,jectcd to the euvironr~ent that is converted to useful po~-er. By Judic~o,,s 
uf Lhi~ was~ h~ i~o o~her useful hea= energy r~quirlng applications, the 

clency of an energy generating converter can be raised to 75%. 

program to demonstratea total utility system making maximum use of the energy 
with an environ=~ntally clean fuel =ill be i=plemented by thorough investiga- 
rin~nta=ion, design studies, and individual resting cui~.~-ina=ing in a second 
t plant demonstration in the 78-79 ti=e frame. The technqlogies to be considered 
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A program to demonstrate an ootimized advanced total u=ilitv system in 
a practical application~a~<ing ?mxi=um use of the energy generated by 
the po~er conver=er using an environmentally clean fuel and also making 
use of the waste heat genarazed by the power converter whereby the total 
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"llzation from a converter. Technologies v&li be considered i~ the 
power, heating-van=liar!on,air conditioning, waste water ~rea~men~, 
puEable (~,aEer ~reatzent, control, solid waste processing, distribution) 
systems, &nd the fuels to be used. The demonstration plant is expected 
to be operative in 1980-!981.~ime frame. " 
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County: 
I 

~ ( e  v, l ;ere ; ' .0 ;K ~'a:! be .b,{ ~ :a ;e :  | Court  W-  
I~'. t f c r r .  ~.d I 

. N .A-.,. ~_o£c.o - -  T R ,= c T c .~: 
Stole v"~'ere ~"cr ~" ~'d ~ e m . r , o ~ ' r - . . ~ .  -', ~ I$ S la te : , ,  ..,, { Count" y: 

?,~.,'l.',.;F. rJF C~.':TR-%CTOR. 
Site v,.hcre ~',;rK o , i l  be ~,,j S(.1:|:: j County: 
P er ;o r ' ' ~ ' ; I  I . . 

Excludinq. transcorzatian. , clean fuel re~uire-ents . . . . . . .  wil l  exro=~ =0,--", O 
,.,,was:,= BTU/-:ear by 19~0. ~y 1990, over 170 million tons of ~'-'.~,.:.~s,,b~e,' -~ " .r:,, ' 
(. '0, ~ , ( , ~ "  ' .h:n 2~'.  tlr~,.a ,~f t e x t  " " "i ~ [1--'' " "  "~ " o,,,o,,o~..,~,;o~-~e,,, ~.:~s~es. ";,;in an esti:a~ed clean fuel value of 1.7xiO - . . , U  v,'ml; ce 
. , , a . . . , . . r , - r . . e ~  ,on:r:-ax annually Recovery of tbi~ eser~v could reduce orojeczed 
[ ; h r | I y O . t i ~ n c l n 3 : . , e J n ~ , = ~ -  , oil i~=,ort rRcuir~.-.~.=s by. ao~roxir..at.~ly. 5".-'. ~lizazion''-" of this 
Of V.Orlc tO be un~er,J~en, n n ~ ' . ' ~ ,  e . . . .  ~ requir_~s de;'eic-~,.-:~nt and de,.-.onstratien o f  cechnalacy  f o r  the  
inClu~.n 9 any r.,.~.'~ foc;l;z;-'~ • - 

t . ; h , c h n . y l , 3 ' ~ , ~ I o b = , B , ~ u , , = d  p~c~s ing ,  ha=riling, ~se, and emission control o. = urban ::~.s.=es for 
~,co~,,u=,~.d. pyrolysis conversior, ~rocess and the biochemical conversian process. 

" ' ~ ' , "  ' ' s  "Pro, ; ~ , ~ ' I r ,  r ' t ,  "Or." - n "  ~'PO " ; "  " ~ ;~ ~.'~'. ; ' r , ,  " , ' ;  - ' T I ~ ' , , . ~  "~. Sp~cl , l~al l t ,  ~:C . . . . .  , ~ . .  c_.elo~,_e u.=~r ~nls o.o_r . . . . .  ,.~ui= ,.el=.=. 
( I )  Fuel Frocessir~ S'.-'_~ies. Construction of a 5C0 t--d fuel ~rcc-~s'. 
plan~ a-~,~ ~ o-~ ~ sh.=dding a..d classific.=~,on ~z'a~e off  
studies to d~fir.e process v_r , .b l .  ~.:hich =~ : " - "  ,.:=x, .m__ the  fraction of ~;: 
fue l  reco; 'er~d s,-.~,jec~-to h a n d l i c g ,  st i r 'age ~nd o v e r a l l  c~s t  conszr~ 
Systems for recovery of e~.~rgv intensive raw ~ateri.:ls {aiuminu= ~nc 
fe r rous  ~ = t a l s )  w i l l  a lso  be deveiop_=d. (2 )  DEve!o.~-=_nt o f  T;'=.ns~..=.rj 

" " (ion Techpic~es. A railroad car for transporz of :jrDan :.~as~:_s :,nil 
designed, conszrucz~d and i~s economicai use de,.ons.,.u.~. EGuip.=e: 
for load i r ,  g and unlc,~:,ing processed urDan "- * = -  t.;=s._= into bar_cos ~;il] b~ 
developad ar, d cezons-:r~ted. (3) @oiler Perfor-ance Evalu.~:icn. 
SLu,Jie~ will L.: cu:'du~.L:~ :..u cvelu=~.= lh :  =;',"-c~. u /  ~',:~:: .~,u(.:u=-..i,;¢_ 
variables, v;asze properSies, waste to fossil fuel ratio & rue1 f i r iK 
techniques {sus-:-ension grate or cyclone) on boiler perfom.,ance. 
Performance par=..T.eze~s ~-,'il] include fuel energy recovery eff iciency 

JL--_ L - -  ~ _  {'c~'n~.iT.,:~ed on =~=c,,,,.e,,~} 
G. J U I ~ ' I r I F I ~ A T I O N  (L ' l e  ¢ Ie.~.zcte =~eet(,}.  See Stern ~. on IPJIm'uctiOn S,~.¢~,L~ 

RF..~OURCE 
FISCAL YEAR ~, 

a. MANPOWER I l l  S=;c.~t,fic 

(~n ~'-'.n >:ar.J 12{ Tfchnlca! 
131Su=cor& 

1975 

. . .15.0 

7. MAJOR RESOURCE R_cQUIR;'.'=~P'TS 

1978 

. 4 . 0  4.0 
(4I Other 

~. RAL'~ MATERIALS 

/£i,1¢ tp=elt¢.c/.a-', ©rid unit, o[ 

¢ ~ t ,  #~an,'L~ o f  o.L ICd,¢mrn. ,  of  

¢'~¢h In ¢,~u~in~ d f  h ~ h t )  

NIA t(/A 

?. LAP:Dt, E;FA {1I C'*ovt.o...,me{! 
llrOU|l,£(,) 12) Gcw.~q.,.~,..-~ 

Ilqe¢*','d, i31~,v~:c:,c<,:,r,,~,m ior the aos= =-~r.:.s:'s-:e-s ,t~ [ _.____. I'll O : ~ r  J 
~ I  t i l l (  I([~GU=.CES rJEEDED 1 

; 

*"hv-'-Mr.. |,,'l,m,.,, . ~ h . ~  , l u , ~ t e t ¥  I 

I 

| l ) i ' f ' r a c k  o~a ¢ ' ~ w m . J  o l  M~:#IL# 

1977 

1 5 . 0  

4 0  

WA 

b= instaHe~ 

: ~  1978 
1 2 . 0  

4 . 0  

"mw 
./A 

1979 

1 0 . 0  

i 4 . 0 - - " - -  

tVA 

I 
& 

d w ; ~ '  

i 

• a 
• " ww 



5, "BRIEF DESCRIPTIO~I OF PROPOSAL (continuation from page l )  

boiler tube fireside corrosion '~ fouiin9, and furnace residue disposal 
provisions. To d-~tc-rnin- ~ the o~f~cts of siz~ and confic'~ratlonjc~..-cnstrations 
l~ill be conducted on: tt-;o types of srali on-site incinerator-boilers, 
three intem:~_"iat_- size ce~erical or industrial boilers, and one u t i l i t y  boiler. 
(4) ~lissicl: St..-d~es. During the boiler aerfom;~nce de-onstrations,tests 
~'~ll bc cor:euc-cc to evaluate air nollution, residue and ;.:ater pollutien 
emissions. Pollution control equi£~ent desian requirements needed to r.,eet 
fedoral and loc~.l emission standards will be established. 
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T [~ j l l , ; l l r l C A l l 0 r l - s t , ~ l o  the  sl~=,c=l=( e=',.r~v ; ~ r o b l t m  ot  c.=~:,,:l,te ~nd tr¢,c, l~ h , ~  t ' , , .  ~ , ~ . - . . , I  i~,l= L-~: , t r ,b ' - : "  to  t tr . '  $o1u l ion  O! th~ p ,~ 'b le rn  
: Ot ~ l l . , , = | ~ , = l t 0 f  Ihc~..'.~l~,Ct=vr, Iftc;=~¢;,,r=,,.-w~, f;~r~,~,~¢~-;=-.1..l,., f . . - . ~ . . ~ , : . . . _  ' ,.-:-~-..- '~ - . . , - ~ : . . , .  , ' . . , - l t , ~ ,~ . .  .~ , l ; n |n , ' l gde |h~ .~ . - .~ ' f c t5  ]. 

@ = t . ' ( l ~ ' = |  I ~  | -~  d ' ' r = t ' ~ ' d  f f ~ i n  m . ' . , t , n ¢ !  I h e  t~ ! : l~ , ; t l~ ,eS o r  ~Or~ ,~ . ' l  t h e  p r O b | ~ ' " 3  I ~ f  ~'~h.~;h the= "=~r~',-,C: ,~; I * '  , ' i ~31 t '~ .  O U I  I '-n~' tl'~O r i ~ k s , / u n C e r t ~ , n l l ~  i ,  

Ohi¢,ctive - to S~.~:ultaneeusly al leviate :!'e solid v:aste o,~...~._al problcm and provide a~ 
~Jd'i'~'i'o';~l source of clean fuel by using cc~:bustibIe urban ~..'aste as an energy source, i- 

-= 

$~hv ~;,d l!ov; Ob.iecti:'e ;./ill C~ Att3in~d - } 
. . . . .  I'~{'|'9~-L~. ~.. z:.~uszibie ;..=,sz~ producticn from all sourc_~s is estin-~ted to have b I 
~I0 b i l l ion  pounds (dry v.eic~t}*=.. . ~v. 1990, zhe totzl cc.-..bust~ble ~.;aste production is B 
to b~ over l]ZO b i l l i on  pounds of ',.:hich 340 b i l l i c r ,  pounds are attribu.z.~bl~ to urb.~n wa~ 
]h~ energy conten~ of co.::bustib~e urbzn wastes h~s beer, co~.servative}y estlcated to ha,~ 
I¢.~0 t r i l l i c n  Btu in 1970. Proj"_ctions indicate that the,e¢~rev content of co..-.bustible~ 
t:.,~tos oenerated in 1990 ;.,'ill exceed _P~40 t r i l l i o n  Etu's.k=~ Use of the ~;,aste "fuel can 
a siren ific-~nt near t~m i~p~ct in .-..~ting ener_~, re.~uir.-.~ents. I t  is estimated tF, at i~ 
url~an ~.;astes t-:ere processed and f ired as fuels in u t i l i t - ;  boilers~ 25% of the co.a- cur~ 
being fired in u t i l i t y  po'.,'er plants coiqd be conserved.{ 2) : . .~ 

• ! 

Concepts oi ~ processes ~or waste ~.aterial energy recovery or conversion are v.'ell d~. 
4 - '  ~" 5i=~ce these processes cc~bine ~,;aste ~isposal and =~=rgy ceneration or fuel recovery =n~ 

be called "cor~bi~cd processes"-or "co,T..bined systems." They include: .. 
• 

(1) Combustion of ~vastes in inci-nerators'~.Hth heat recovery to generate steam. • i 

process energy or central heating. -. " . 

(3) Combustion of wastes to supplement fossi l  fuels in u t i l i t y  class boilers used 
in electr ical pcwer generation. " 

(4) C~bustion of t;,astes in a f ldidized beds I;o drive either gas or steam turbo- '  

(5) Conversion of ~.~astes by pyrolysis or reforming to generate sol id, l iqu id,  or 
gaseous fuels to supple~.=nt na¢ural rue]s, 

. (6) Conversion of v.,astes by bioch~aical processes to produce a clean burning, liq~ 
fuel (ethanol). 

A princip_l a~,van~aee of using urban ;vas=es is ~hBt they are, in terms of a i r  poll~ 
relativel~ c~,ean fu.=~.s. The)" have lo~.~ sulfur and nitroeen con~ents and their  low cc~blJ 
ter,.'.peratures produce an e~f~uent ~as stre~, w~,ich requires onl~.=cleanup .~!~th. conTent~e~ 
p~rticula;e control equip,.-~n~. Their use as'fuels in existing or planhed energy syste~ 
~'ould also aid in solving a growing :-,'as%e disposal problem. 

~laste fuel en~_rg~/ conversion svste.-..s can r..~.ke a near tara ~pact on the energy sht 
since s~ste~s using :-.'~ste feels can be develo_~.=d and in use by 1930. ;..taste fuel energ.~ 
conversion in general requires applicaticn or r..odifications of technology currently in~ 
ccr.-ercial use. 

A particular1~ 'Jr..portent feature of using urban wast.= as a fuel is i ts properties 
t;hich classify i t  as clean f,-el (lo;.~ e~issions of sulfur and nitrog.~n oxide co..-poun~s:). 
]he use of--:ast~s wi l ]  conserve na:ural ~,,uels (na~ura1~, ~=.s, "~c:-~' sul,ur= oi l  a,d~ co.=l }-~o 
elternativel~ allow clean f~els (nazura ~, gas end Io,.v sulfur o i l )  to be used ir...a larger 
B~:':ber of energy sources, :~,~s red;cin..? either j i r  polluzion or the cost of ~i r  pollu'~i 
co,~b'ol, generally, only control of ;arzicui~te Bir oollution e~issions v ; i i l  be requir 
A1~hough particulate ~iss ion characzeristics ~,ave not been estab]is~,e~ for ~ost s)'~.e..-,s 
~o',;idered, i t  is probable Chat. conv~n:ional scrubbers,_,e~.ctrcst~tic ~reci~itators., 
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i~l.) d. . i r~-. . l l  l i t * l i l t  n| l , i . i . .n,~ '{)l*~- t't.l:|llCIl%l.,. ~ Of" $0 ~1i~,'1 | h  it ~.l~ :~1;~--,~ @~.-f i~llh.{l~ l l lel ~'~.',"C= .~. i.$ .'a~'t;l.ll,~l. OLII|I~"it. I IbiS' e¢'.~,~."l~ncert,},nll~.~ 
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- to sin:u1:aneeusly allevi3te :he solid ~.-aste disposal problem and provide an 
~] source of clean fuel by using cc.:bu$:ible urban waste as an energy source. 

!o:¢ O'.~.iective Wi~l L'~ Attained - 
9,0 .'}. ~.. :c~u~t',L,~e ~.ast~ production from all sources is estiF, ated to have been 
on pa,~nds (dry ~..eicnt)*. ~y 19~0, the to.:zl cc-:bustible waste production is expected 
;r 112g b i l l ion  pounds of :-'hlch 340 bi l l icr .  Founds are attributable to urban ~vaste. 
~y conta~; ~ . oi cc-:bus'.ible urb.---n wastes has be~n co~:servazively estimated to have L=en 
l icn ~u in 197~. Projc-ctions indicate that the.~.-.ergv content of cer.b::stible urb=n 

.~nerated in 19.:0 ,,.;ill exceed 25,'.:0 t r i i l i e n  ~tu's.L ~) Use of t F, e ~..,aste 'fuel can have 
~--~,, " ~ - ~  ..... ~.n._ ..... _ re~ents. I t  is estimated that i f  oi l  c . ' n t  near ~=.~ ~,, .... ~ in---~+~ ~ ~ c 3 '  r..:uon' :, 

"tes ,;ere processed an~ fired as fueis in ut i l i~'- boilers 25% of the coal cu"rently 
"ed ~n ut~l~ty power plan~s could be conserved.~ ~) 

:epts of processes for ;caste ~.aterial -~r:ergy recovery or conversi()n are ~.;e~l defined. 
:so processes ccTbin~ waste disposal and energy generation or fuel recovery they.will 

"combined processes" or "ce~bin:-d systems." The}, include: ,. 
w 

Combustion of ~.~astes in incinerators ~.;ith heat recovery to generate steam. 

Combustion of ~aste fuels {n industrial a~d cor~ercial class boilers-to provide" 
process energy or central heating. " . 

Combustion of wastes to supplement fossil  fuels in u t i l i t y  class boilers used 
in electrical pcwer generation. 

Combustion of wastes in a fluidized beds to drive either gas or steam turbo- 

Conversion of :vastes by pyrolysis or reforming to generate solid, l iqu id ,  or 
~aseous fuels to supple~en~ natural fuels. 

S 

Conversion of wastes by biochemical processes to produce a clean burning, l iquid 
#ue] (ethanol). 

'incip~_l advantage of using urban wastes is that they are, in terms of a i r  pollution, 
y cle_=n fu=.;.s. They have l~:.~ sulfur and nitro can conten~s and their  low co,bus.zion 
res produce -~n effluent gas stream which r_,~r_s=~,'" o only_cleanup...~!ith, conyent.cnal 
~e con'.rol equip-~n:. Their use as" fuels in existing or plann:~d energy systems 

aid in solving a growing waste disposal prob]em. 

fuel energy conversion systems c~n ~ake a near term impact on the energy shortage 
OO ~ems using waste fuels can be developed ~nd in use by I~D. ~!aste fuel energy 

in general requires application or ~odifications of technology currently in 
use. 

ct icu lar ly  i~portant feature of using urban waste as a fuel is i ts properties 
{s i fy  i t  as cle~n fuel (low e~issions of sulfur and nitrogen oxide cGTpoun~s)'. 
: :;astes v:ill conserve ~>~zural fuels (natural gas, low sulfur oi l  and coal) or 
e l y  allo~ cle~n f;eis (natural gas and low sulfur o i l )  to be dsed in a l a r ~ r  
energy sources, th:s reducing either ~ i r  pollution or the cost of a i r  pollution 
Generally: only control of ~articulete air  pollution emissions wi i l  be required. 

~artic,,!zte omission characteristics have not b~en established for most systems 
• , i t  is probable that conventional scrubbers, eiec~ros:atic preci 
~eparators, or f i l t r a t i on  devices wi l l  

~itazors, !. 
provide adequate particulate emissiGn control )" 

( 
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energy con~ .~  oT co~us'c~,~le u r o ~  wastes lias been cor, servat~vely est~.~ 'e~ :~ nave~E, 
. 1420 t r i l l i c n  5tu in 1970. Projections indicate that the,C~.erev content of co-bustible url 
, ~:,,stes generated in 1990 wi l l  exceed 25~.0 t r i l l i o n  Btu's.£~) LIse of the ~;'aste "fuel can na' 

r .... ~r .... n~s I t  is +'~ *~ a si,]Aificant near term i~'pact in .-..ee~ino. o-~e,,....~_~ :~,,'. ~-~ ~ . es.~...a~_d that i f  el; 
url,an ~.~astes v;ere processed and fired as 'fuels in u t i ! i t ' -  boilers, 25~ of the coa: Cu~-rent' 
being fired in u t i l i t y  po~.,-er plants cobld be conserved.{ 2) "" 

Concepts of processes for ;..aste ~.aterial ene:'gy recovery or conversi6n are well defim 
Si,~ce these processes cc~bine waste disposal and or.orgy generation or ,u.~ recovery they vr 
be called "co~bincd processes"-or "combined systems." They include: 

( I )  Combustion of waste~ in incinerators'with heat recovery to generate steam. 

. . . . .  (Z) "Comb,~sti6n of~;,~s-~e fueis in "ind'J-~t÷ia'i • ahd Cor.~ercia.l clas'sboile~'s.to provide: 
process energy or central heating. -. " . 

(3) Combustion of wastes to supplement fossil fuels in u t i l i t y  class boilers used 
in electrical power generation. 

(4) Combustion of ~;'astes in a fluidized beds to drive either gas or steam turbo- 
electr ic ,,'--","=, +n r~ 

(5) Conversion of wastes by pyrolysis or reforming to generate sol id, l iquid,  or 
gaseous fuels to supplement natural fuels. 

(6) Conversion of wastes by biochemical processes fo produce a clean burning, l iquid 
fuel (ethanol). 

A princip~_l advantage of using urban wastes is that they are, in terms of a i r  pol lut i '  
relatively clean fu.:is. They have low sulfur and nitrogen center, is and their low co-bus:i; 
te~,;peratures produce an effluent _~-s stream which =~,'" = " .._' .._~" . . r_,u~r_s on,y c,eanup w~zn conventlcr:al 
particulat.e control equipE~nL Their use as'fuels in existing or pla~h:.d energy systems .i 
~,;ould also aid in solving a growing waste disposal problem, i 

i,~aste ~ o ,u.l energy conversion syste.-..s can r..ake a near term i=pact on the energy shortai 
since systems using ~..'aste fuels can be develop.:d and in use by 1930. '..~aste fuel energy 
conversion in general requires application or r..odifications of technology currently in 
ccr.=ercial use. 

A particularly i=portant feature of using urbanwaste as a fuel is i ts properties 
+~hich classify i t  as clean fuel (low e-issions of sulfur and nitrogen oxide co..-pound~). 
lhe use of wastes ' , ' i l l  conserve natural fuels (natural eas, low sulfur oi l  and coo]) or • 
alternatively allow clean fuels (natural gas and low suTfur o i l )  to be used in a larger ' 

, j  I 
n':=uer of energy sources, tnus reducing either ~ i r  pollution or the cost of a i r  pollution 
cu~:-ol. Generally, only cor,:ra] of par:icuiate a i r  pollution emissions wi l l  be required., 
Although particul:te emission characteristics have aot been established for r,,ost syste.-..s 
co~;idered, i t  is probable that. conven:ional scrubbers, e]ectros:atic precipitators, . ; 
~r.ortial separators, or f i l t r a t i on  davice~ wi l ]  provide adequate particulate e~issiGn contl 

1 A very pro=isin~ ",.,'aste energy recovery Eethod is ~ne use of urban ~.;aste as an auxilia 

..... u, ~, ;..,.., .:.~ ar;~ or.arty contents are t-~ken frcm -~-r-r;.lly ex..~..:d EPA studies 
':t:iln th.:re r.,.y [e -~r."-~ r : r i  ..... of :....~-l: ..... .~r~ ,..::i:-'~'~".__ , : ,  ~,:~ , • - . . . . . . .  
~t,r,',~,l,.,--r~._.. tO b. ~u,r"'+'+" . . . . . . .  "",y ~+.ur.',... -'-o e::a~,]i:h t::e rel---:i.-e =a~nitu'-'e cf ~::,.cz~al 
l't,P.rqy ~'.i~icll ; ~ . y  I.;u c~urJ . . . .  f r r  -. r.-,- " - .~ . . . .  .'; so-'.rce Gf ".-~-=d ~'t,-,'~al. 

3" 

f,~,,.l for co;:~.usticn ;'li.=h fossil f~els in exlstir.~. (or r,e.1 ) u t i l i t y ,  "~, industrial cr , o  

c.c~':::ercia.1 boilers. The use of unprocessed, bulk r.unici~ai refuse as an auxil iary fuel 
~" an established -.echnolcgy in ", - 2~, ~u~o~.. In the U. S. ho.-..ogenous industrial ;.~aszes are 
~,iJ~.ly used fcr ~.~nufac~uring and process energy re~ulre-en=s. The use of shredded 
~unicipal refuse as an auxil iary fuel to provide 10-15 percent of the energy input in a 
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con:ant o f  cc=b:~ t ib le  ~rb~n t~ast~s h ~  . ~ n  c.~,-s~_~:~tlvel} • est ! - -2) id  to h~ve ~.'en 
cn Btu in lg70. Projoctio.-.s !ndic.~tO tha~ the.o:er(? content o f  cer):sti)le ur~'_~n 
,-~.ted in t..=~O v- i l l  exceed 2 ~ 0  t r i l l i o n  F.tu 's.{=/ t~se o f  the ~ s t e  fuel  c_*~. a~ve 

t ~.ear e~.,-~,., ~,~-"3Ct i n  . : ¢  ;.,= . . . . .  . . t '~ ,  i . . . .  ~ t , - -  --~.*c;, reaulr~-ents, r t  is esti:aL=d .L ,--; i f  _~1 
v:are processed and f i red  as fue ls  in u: i l i t : ,  b o i l e r s ,  25~ o, ~ t,~e tea" cu. ' r~nt lv 
in utility pc:t-or plants could be censer-ted.J2) . . ""  " 

~s of  processss f o r  ;-:~ste r_~terial e~ergy r~ove r7  er conversion =re ~_=11 " "" =, = e  I t  ~ . _ . .  
p~ocesses  cc~:~ir~_-- ;;.~st~ d i s p o s a l  ar.d ~_.-.erg=y ~ e ~ e r e t i c n  o r  fue l  r ecoveP~  t h e y  -~itl  

cor=.bin~d ~roc~sses" or "ccc~bined sysL~..s." They include: 

~bust ion cf ~zastes in incinerators't;'ith heat recovery to get.orate stee=. 

,,-~'Jsti~n of ~.~_ste fuels i'n ir, d=striai afd c~..orci~l class boile~:.t~ provide 
~cess energy or centra l  h~tlr.g. " . 

,mbustion of z;'astes to supplement fossil fuels in u t i l i t y  class be'lets used 
electrical pC-seer gene~atian. 

=bust ion of  ~;'astes in  a f lu ' id ized beds to dr ive e i t h e r  gas or stea= turbo-  

,nversion cf v~estes by pyrolysis or refom, ir, g to generate solid, liq.id, or 
)seous fuels to supple:.~nt n~tural fuels. 

,nversior. o f  ~.astes by bioch~.~ical processes to produce a clean burn ing,  l i l u i d  
~el (ethanol) .  

:ipal advantage of using urban :.~astes is that tqey are, in terms of a i r  pollution, 
:lean fulls. They hay= low sulfur znd nitr:~n c~=:ents and their Io~ cc~bus:i:n 
produce ~n effluent ~s stre~'~ilch reluires oniy;laanup ~!;h convent!c:~l 

control elui):~nt. Their ,se as fuels in existin~ cr planned ener~ syst=~ 
.id in solving a g~ing ~aste disposal p~bi~. 

"uel ener~2/ conversion syst.~r...s can ~a.t:e a near tar= i~)~_ct on the energy short:so 
s using '..~aste f~els can be develc,%=d ¢n~ in ~se by 1930. qaste fuel e~.ercy 
n general rec.uires applicaticn or r.~dific~tiens of technology c,:rrently in 
SB, 

cular',y ir..pert~nt feature of using urban t..'aste as a fuel is i ts properties 
fy i t  as clean fuel (l~-;~ e-issior, s of sulfur zr.d nitrogen oxide CC-pouRd~). 
estes ~:i!~ conserve natural fuels (n~tural g_=s, Ic--~ sulfur oil e~ coal) or 
I allow :lean fuels (r.a--_urei gas and Io;.~ sulfur o i l )  to be used in a far..--or 
orgy sources, thus re.%:in~ either @ir p~llutlon or th_= cost of a i r  p~llu~.ion 
:n.~rally, or, Is, central of car:icuiete ~ir pcli-'_,tion emissions ~:ill be requir~.d. 
"ticul~te ~.-..,ission characzeris~ics )=ave not been establisP.e~, for .~=s~ s/s'.ems 
i t  is probah.l.= th-~z convenzion~.i scr~b~,~rs, elec--_;cs:---~ic oreci~i~azors, 
arators, or f i l t ra t i on  devices ~ i l l  provide adequate particulate enissicn control. 

:ro--.,sir4 ;-:asto ener.cy r~:c'.'=.r)- rethod is the use of urban ~;~ste as an .-uxiliary 
~u~t~on .;ith fG-:--.i] fu~,s in ex i s t i ~  (or r.=..1 ) u t i l i t y ,  ,r .d;str ial ,  cr 
~ilers. The use of un:~c~ssed, buii: ~.unici.~a| refuse as an auzi l iary fuel 
ish, ed technaiG_cy in ;.'-~-~,. In *'.~ a h  .~t~... ~r.= U. S. hG.'..~=.nous inc-'ustrial ~.;estes ~re 
fcr ~nufec~uring cr.d ,rap :.--'=~ -r.er.?.7 r~s~ire-ents. Th. = use of shr.--c~uu~. "~'~ 

4 fuse as at. ~uxiiiary fuel to provide IO-IS p~-rcent of the_ energ:f input in a 

• " . ; ]  Le ;~"  ~ ;"~r ' i . : ; ,~.- .  ' Gf  - } : ' u ~ l  .~n'~ : - ~ t i ' " ~ ; ' . ' ~  ~ . ' ' - : , t ~ t i ~ ,  t.}'e e ~ t i . ' . " . c . ' .  " . r e  
to ~,,. :uff ic;,.:. ' ,y ~ccur-t,~ ".o ~:.-~,i:,~_ t-,,.._ .-2]..,-"- .-..a;m Cu-~e cf ~--,.:.-ial 
I, :-'2/ L.~ d,~ri;~J f r : "  ~ c : ;  sr..~rce cf ;.-~.'-e r~ ' ; '_- r~_ ' . ] .  



6. JUSTIFiC:,I!'Z.'( (cor.tin=.,~ion} 

u t i l i t y  b--ilcr is c,:Fren~ly I'eir.,~ d,~.-.on~tr~tcd unJerjoint sponsorship of the federal 
l~nvirorJ:e:~t-~l Fvotectic.n ;.t'~nc'.,', tile City of 5~.. L.-uis ~ad the Union Electric Co. 
ibis P~'c-gr~ ::ill ~cIc-:~ic~ the costs and t_~chnic:.-es for prOcessing and suspension 
fh-i~-'.) ShroUd,_~: ~.~nici.~Jl refuse in an utilit;- )oiler Fired ~.:ith pulveri:ed coal. 
lhis d¢~n~'.r~'ti{.r is s:n~cuied f~r cc':plczion in 197,1. Freiinir.jry studies indicate 
th.~I Ihc" ~.et cc;ts fc~" ~icctric~'l ccnc.r~ti::~ :rid -:-ste dispos~l c~n b~ red,~ced by 
(irinO solid -;~'ste ~.s an ~ili-~rv-fuel. 1:o adverse enviror~ental effects'are 
expeci.ed. Furt.:.~." ~ork is ne_~d~.~ to ~o~-elon tochr.oloc, v for processing urbar, waste 
and for firin) i~. in s:.'llcr industri~l acd cc..-~..ercia)'boilers~ 

Fluidized bed c o,-_~.~stcr.~ are under ~e:'elo~..ent for  use in advanc_~ power plants 
~r~ I---'sto ~.,~':-.--~,~,. ~... ; i  :. '.is. T~.e "~-~ste ~is:os,-i pl~.r.t, ~:.~.ich is current ly ur.~er develop- 
me~t at. p i l o t  ~.!mnt scml~, ~ r a . e s  on sh~r~,ed r.unici~al ~'astes and .cenerates 
electricity by use cf a _c.~..~ turoine. Foss;l fuels are used only for plant .~t~rtuo. 
)~ajor develo~.-nt ~,'oble-: include possible :.~te.-ial prcble...~s'associ.ated'~-~ the. 
corrosive and erosive n~:ure of the p~.rticle i~don co.---buster gases. -Of partic,.-lar 
concern is .~:ssib!e ~rosicn, corrosicn and foui ing in the gas turbine. Pilot o!ant 
tests are sch:c,zle~ for co-;It;ion in 1.QTY. ~-ne de-elopers of the plant claim" that 
electric.-.1 energy ~.-_-;:era~i(.n costs c~n )e reduced by the use of a s i r . i la r  syst~= 
~hich burns shrcd~:~d r..~nici:..-.l ~asces ~nd ~r~:rccesse~ se'-.'ace sl~dge. Development of 
those i lu id i -~d  be_~-~--s t=rbine concepts should be cc.--plete~ through to fu l l  scale 
de~nstrat ion.  

Fluidize~ ~,~. c~bustors ~-:ith ch,~ic_=lly active beds are currentl), being 
deve)~p.:~ to p~o,,,id~ a ...-~re cost ef fect ive ~n~ envi ror~.nta l ly  ~ccEpt~ble ~.E~.hod of  
praducir.~ ~o'.or f r ~  ,'-'o~$il fuels. ~-e-~nstr-=ticr. Gf the use of aux i l iary  ~ast=. 
~uei~ i~ ~hese cc:~..~s,,o.~s should ~e. con~cteo curing tn~ overal l  ~eve!op~ent pro~rau 
~ich is scheduled for cor-~letion in 1979. 

Fuels to supplement natur_=l fossil f~els can be. r~de by the conversion of uaste 
fuels throup pyroiysi~ acd refor.~in: techniq'.'es. :-,file ~ese processes are ,~t 
econe--ical ly o..- the~l iy as efficient ~s direct co--.busticn, fu~.Is can ~ generated 
for use els~,:here. Th~ ~ur_=~u of :-fine) (sti:---tes ~ possible production of 170 
mil l ion barrels of o i l  per ve_--r frc~ or~nic ~-:astes. The conversion of ~.unicipal 
wastE, forestry "caste ~.nd ~)riculture ":--.,=~to. to oil and caseous, fuels is currently 
being st~di~ ~.t la~orat~- ~nd s.-.all pilot ~lent scale. A ~CO tpd p2roi)~is plant 
which k~ill ;Fer~te en -,~nici;~_i ".~.astes is ~,=.in: designed and is scheduled to ce:plete 
~nstr~tion tests in lg76. ;~ouz 4D~ of th.~ ~.ry orc.nics in t~.e incc=~ing ~:~-s.te 
stream ~ill be con:'ert~d to an oil t-,ith ~ heatinc value of I0,6~0 Btu/Ib. Economics • 
of the p~ocess de)cod t6 a la.~g ~ . degree u~n creW.its cbl~ined through recovery of 
alu~inb~, gl(~s an.U ferrous r-et.~!s contained in th.~ incur r..unici;~.l'wastes. ~_~vei~p- 
melt of )caste r.yr~iy-.is tech.nic.,..es ~re not as far ~dv~ced as the previously dis- 
CUSSC~ techniques an~ d.~velc~.-..ont tir~es ar~ costs should correspondingly be greater. 

An assess,.-.ent of factors rel.~tive to the d--'velo~:ent of fuel recovery and 
conversion t~ch.n:,ocies ~ .die_ =. ~.at ~ -~ ,n-~ ~t t..--.- is air~.d./ a hiqh 
level of institution.-: and industri_~l invoi:'e-.~nt. Sufficient technical personnel 
and research f~.ciliti~s ~r~ ~vaii=_ble if n~_ed~d. Since ~st t~ork will involve the 
transfer rath~.r than "%~ne de-,~Ic~,-ent of technology, the principle activities ,~.ill 
probably be con~cted cn :ini or full scale d~.-~ns~'raticn projects. 



I)ioci~cr.,ical Conversion of Urb.~n ~ast~.s 

A. CGI~'ARISC;, ;-;]Ti" ~XI$Ti:;~ TEC):~';IC, ZZ - Does no~ result  in as iHgh an energy 
conversion percenta~:e 3s ~t, rning ~-.'=stes in u t i l i t y  boi ler to generate elect i ' i c i ty .  
llmmver, sc..-e areas of t):e ceuntry suet, as ,,='~ En,~l-nd ".~ill de~end upon { ' .ectr ic i ty  
generated b.v nuclear ~.etheds --nd w i l l  need clean fuels such as ethanol for non- 
u t i l i t y  uses. 

Z 

B. SIGI~IFICA:;T TECIi:IICAL U;;C~RTA!'~TIES ~.R C3STAEL-cS - Fer~,~entation-alcoho'l cc.~-ersion 
rates ~n continuous o;er~'.'rg . c i ~ t  ;~.v be tco sic::--result ing in unexcepta~ly high 
capital cos~. r~ulr~=en:s for ierce reaction vessels. "" 

C. CO?'STRA!:;TS - Altho~:h uni t  costs ~.~ refuse end se:;age sludge ~sposg1 ~.-=y be 
less than for competitive r:ethnds, high capital cests =ay detec ~unicip=.l i t ies fra~ 
using process. 

D. SIG;IIFICA)|T CAPITAL !I'VEST@'-':?,q'S 

10 ~illion federal funds for de~o.plen.t: 

ff-76 - 2 ~il!ion 
if-7) - 8 million 

F, BEII£FICIAL I,-~ACT: 

Benefits frc~ use of urban ~s tes  as fuel ~.muld include: (1) recovery of 
s igni f icant  enercv;.. (2) ~. reduction in costs to ~L_~-a .cubllc for waste dis:osal, through 
credits for the r~covere~ energy; and t~i~,, either e n=-._~ reduction in air pollutien 
as co=p~red to se;)r~te ec~rgy g~n~reticn end );~ste disposal zethods of zlt~rnativeiy 
a reduction in air pollution costs toth fron a ~onetery end energy viewpoint. 

The projected ~#eight and ens~gy content of combustible urban waFtes (exclusive 
of  s~age sludge) for ig£O, 1~3~, and IggO is :  

i980 1985 1990" 

Combustible Solid ~I~stes 
OrbanAre~s-Hill ion tons/yr 124 14B 172 

Heat Content-lO 15 Btu/jr 1.24 1.48 1.73 

Potential energy recovery for  d i f ferent  recovery processes ess~ing a probeble 
application of the proposed tec~nolo~ development: 



Co~ustion in boilers 

P?.~ected Enerav Y~lues-lO 12 ~Lu/yr 

248 580 865 

P~rolysis to l i~uid or ~:scous fuels 0 

Dioche~ical Conversion to clean fuels 0 
(this sub-prc~ra=) 

Total 248 

74 i7,~ 

36 130 

690 4157 

Annual cost saving to the public as co=pared to w~ste dtsposal'~ethods without energy 
recovery is conservatively estlr~ted to be frc~ 300 to 400 B i l l i on  col lars by 1990. 
(ASsu~ms 85~ use of combustible ~stes in urban areas.) 

Pyrolysis Conversion of Solid ~astes 

A. CO','PARISC'I ',.:ITH EXISTi:;~ TEC.'-:II!QUE - Current pyrolysis processes involving solid 
~astes not optir.,ized i~r fu. ~1 cr energy recovery but for =inir..u= waste disposal costs. 

• _. . " ,  . . . . . . . .  ~ ...... c.'n be used for solid ~','estes. ,~.-h .nl ~ cn~1 n~=~'=~C~jC~ ~ch l io ]o~"  ,.no.,"- ~o~,~I~-=~* 

B. SIGNIFICA,.'~ TECH~:ICAL U:;CERTAII~IES OR OBSTACLES- Ibne. 

C. COI(ST~%!~ITS - Process costs should be ~inirffzed to be co=petitive with other 
waste disposal ~ethods. For Io;: 5:u ~as production there wi l l  be sit ing constraints 
because of econc~ics of ~as transport. 

D. SIGIIIFICAI~ CAPITAL i!]VESTr'ZI~S 

8 mi l l ion for de~o and p i lo t  plants. 

F. BEREFICIAL I~ACT: 

Benefits from use of urban ~astes to produce clean fuels would include: 
{ i )  recovery of sicnif ican: ~n~r~y; (2) a reduction in costs to the public for xaste 
disgosa| th~u~h credits for'the recovered erergT; ~nd (3) either a net reduction " 
in a i r  pollution as c~p~red to separate ener~? ~÷neration and wasts disposal ~ethods 
or a]ternative]y a reduction in air pollution costs bo~h from a ~onetary and energy 
vie@oint. 

The projected weight and enarg7 content of combustible urban wastes (exclusive 
of sewage sludge) ior -~c~ ,.cC, Igg5 and 1990 is: 

Combustible solid wastes 
urban are~s-~ill ion tons/yr 

Heat Cont~nt-IC 15 Btu/yr 

] gS.__O0 198___55 199___0_0 

124 148 17Z 

1.24 1.48 1.73 



Potential energy recovery for different recovery processes assuming a probable 
application of the proposed technology development: 

Combustion in boilers 

Pyrolysis to liquid or gaseous 
fuels (this sub-program) 

Biochemical Conversion to clean 
fuels 

Pro.iect~.d enorev valu~s:lO 12 )tuf?r 

248 5BO 865- 

0 74 172 

0 .3~ 13~.. " 

Total 24B 6gO 11~7 

Annual cost say!no to the public as compared to waste disposal ~ethods without energy 
rocovery is conservatively estimazed to be from ~n ~" ~" ~u. to 403 .,~l~lon dol lars  by IBgO. 
(kssu~s 85% usage of combustible wastes in urban areas.) 

Development oC Urban 'Caste Fuel Technologies 

A. CO,'.',PARISO:; ,.,tTu,,~.,. ~.,.~,rs't~; .,~.~,,~ .~-.u..t~,,~,.~.,..~.:~ - :.'.ost urban waste is disocsed, of without 
energy recovery. Develop-en~ of techr.ology for energy r~covery frc m combustion of 
~rastes is now restricted to pro~'ra.-.,s on advanced f lu id bed comb.;stor and a =an~entiaiiy 
fired u t i l i t y  .koiler. There is no current co..-.preh~nsive ;..'ark on fuel (waste} prccessinG 
~,,,,v,u.~j v, ~=.=,u=~..=,,~ of ~ci,,;iques fur f i r ln~ w~stes in industrial, co,,-r~e}-cial 
or other u t i l i t y  boiler configurations. 

~,,~aa,~.~KTIES OR OBSTACLES - Kone. Primarily transfer of 
existing commercial techno.ogies. 

C. CORSTP~IIITS - ".:aste fuel processiF~g and transportation costs and possible boiler 
tube corrosion and fculing on fireside. 

D. SIGNIFICAIK CAPITAL II~VEST;'E~ITS ($lOOOs) 

1,500 refuse processing plant 
! ,~00 rai l  haul and barc e loading 
2,400 equipmen ~ . costs for ir.Custrial boiler re t ro f i t .  
3,000 fac i l i t y  ~nd equi.~,.-.enz costs for re t rof i t  of u t i l i t y  boiler 
1,000 on-si t e i  nci n~razor-boi I er prototypes 

F. BEIIEFICI~.L If'PACT: 

Benefits from use of urban wastes as fuel would include: (1) recovery of  
s ign i f i cant  energy; (2) ~ reduction in costs to the publ ic  for  waste'disposal 
through credits for th~ recovered energy; (3) either a net reduction in a i r  pollution 
as compared to separate energy ~ereration and ::aste disGosal methods or alternatively 
a reduction in a i r  pollution costs bo=h from a monetary and energy viewpoint. 



Ti;e projected v'ei9ht and energy centont of cc.,'bustible urban wastes 
(exclusive of se~:.~Se sludge) for  19.~0, 19~,5, and 19:i0 is: 

9B_2o 19s__Es 
C(~v-~ustiblc solid -.-~astes 

urban arcas-;:.il ] ion Lcns/yr 

lleat conLenL-lO 1S Btulyr 

124 148 172 

1.z  1.48 .1. i3 

PotcnLial ene,'ny recovery for d i f f e ren t  recovery processes assuming a probeble 
appl icat ion of  Lho p,-oposed Lechnology developr~nt: 

. .  

" Projected En~ra'v Yalues-lO 12 Btu/Yr 

Combustion in boilers ( th is  subprogr~_~) 248 580 86ra 

Pyrolysis to l i qu id  or gaseous fuels 0 74 172 

Biochemical Conversion to clean fuels 0 36 • 130 

Total.. 248 690 1167 

Annu~-I Cost savin~ to the publ ic as co~aared to waste disposal methods without energy 
recovery is censer':atively esti:=~ted to be f ron 3GO to 400 m i l l i on  dol lars by ] ~ .  

~5,, use of co~Dustible wastes in. urban ace,s). (Assu~.es o :, 

r -  
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ENERGY RESEARCH AND DEVELOPMENT FACT SHEET (Continued} 

~:- $ ~ I | ~ ' ~ U L ~  H , T n r l U 4 e  m ~ V , , ,  t.mei',¢~e~, a , t d  ~n.a,t~n- eq, , ipmenl ,  i~d&.nte & t r ~  ~,~ ;:l~ra| Y t a r  ond Ouark,r) .  

a. I~EVELCP;..ENT MILr'$I'C,~.L, (. . :uml, er  each rn~l,relmlil,r ly} 

I I.im,;It "J'~tle a t  ,~flh',;~me tO r,O - ' l : n m c f n ' a  np~(I mpaet'm) 

" J  Co::pleCe engineering d~velOpment of a refuse processing plant 

{Z). Coe:plete development of barge and rail haul equipment 

{~) Co::plete development of industrial/co~ercial 

' : )  Complete development of u t i l i t y  boiler 

~) PFocessing plant demonstration 

boiler ., 

• .~) BarGe and rail haul equip;aent demonstration 

i7) industrial/co~erclai boiler eemonstration 
- ,  q 

. E 

: ! . - )  
Ii 

; ( ' "  1 

.Y 

i 

t 

1 

i ~(iz) 
i 
2 

UCiiity boiler dR:nonstration 

Pirolysis conversion laboratory experimentation completed 

Pyrolysis conv._~rsion pilot plant design 

.%'.ain da:a For final economic viability forecast and demon- 
stratJon plant design 

~.c:':ns'.ration of :he. pyrolysis conversion process in a 500 tpd 
p l a n t  

Co.n:a!ete laboratory experimentation with bioch~.ical conversion 
process 

b. DATES 
StJrl If G,m'~ :t,e. 

"~ ~ T-'~" r~~--'- ] "  ~ 

74 I. 2 I 
74 41 7.~.J,| 

7s 1 ! 7 i3 
I q -I, 75 lm 

7~ 3 
75 t 4 '  

75 4 7~'13 

761 3 7E, 3 

76 3 7c.,13 

74 1 7611 

76 3 77 ] 

77 1 7£ 4 

80 i l 82 l 

74 2 76' 4 

J 

I 

,8 

; 

i 



• i b. OATE.~ 1 
I~1.~,l'I Jl Cf'lf"ll l l~lw*' I 

I, 7,~ 211 7.,,14 i 
':j 74 4 7E 4 

I 
75 I 7( 3 

i!!:: !!! 
76 3 79 3 

74 l 7E. 1 

76 3 77 1 

77 1 7~4 

8O 1 82 1 

74 2 76i4 

Lcvc i  o ;  I ' l l o r I :  

[~] ;,'.A X; ;; U ~.~ 
• O g O E i l . l y  

r - t  i~,11 N I M U M  

o. OEVELOPI 'AE,%T MILESTO.~JES (¢'c,,,ll,,a.'d.) 

(Ir-|nllt Ti t le o~ ~]i lea.tone to GO chaructt ' r= a.c~ .J,~C'4"aJ 

I IDENT:~ ' z  :.",11 ~ "  ". " 
u 

I 05035507i ] £C.~'.'3" 
;=, 

; ' Y  i ~1 

...... 75 i 4 

77 i2  

.I 
(14) Biochemical conversion p i lo t  plant design 

(15) Construction and co=,lercial demonstration of 250 tpd 
pl ant modul e 

I 
i 

] 

I I 
! 
I / 

! 
l 

t 



ENERGY RESEARCH A N D  DEVELOPMENT FACT SHEET (Continued) 

SU::..VIARY t~F FUP~DING REOUIREMEIVTS--Fedct:I Go~rnm=n! Onlv (£n m//lJcma o[ d~J¢~) 

Requ;eernc.nz 

( i )  

FY 1974 
(Non-Add} 

Ot~": Outt ys 

OPE RATING (.~, p. fro" dctoit) 
ToI~I O;~'Ta:ln~] Rcq~i t~ l~:s I[a~',1 17~EgU ~e~tJ 

b. CO.'J~TRUCTJON f.*:r~ p. l'~r del~i l )  
'TOZJI Co~r, ztucz*on Rc~u~fenw..n|l. (rr,.~m Dot, Q/Jr S~etO 

¢. EQUIP.%'-~NT t.'~'c p. t , r  dcteg) 
To~! E¢;uiprr~n; R~u itcllp~nt$ f e ~  ~lltm//,~hc¢O 

.d, GRA?;D T O T A L ' - D ' , L I ~ T I O . ' ~  
J 

e. GRAND TOTAL-OUTLAYS 

o 

0,? O.S 

0 0 

0 0 

0.5 

(2) 

FY 1975 

I 

I 5.0 5 . 0  

3.0 3.0 
i 

3.0 ] .3 

9.3 
m 

(3) 

FY1976  

I 
! 

; 5 . 0  5.0 

3.0 3.0 

3.0 3.0 

1 I._: )_ 

(4) m 

1077 

: o  

5.0 5,0 

3.0 3.0 

I 

,3.0 4.0 1 

II .0 

~2.0 

t 



~6 

~([It s 

[4) • (5) 

IF'Y 1977 i . 1 9 7 8  

A 

i 

,0  5.0 
1 

5.-O 

Level of E l lmt :  

E] M A X ; M U M  
[ ]  ORDE r iLY 
E3 Mir¢;~;UM 

.0 13.0 
_ _ L  

(G) (7) 

h Subto!-',l 
. ' ~  1979 ~ FY 1975-79 

'o,~1~ l o.,,,=. II o~= I O°,l.,. 

.0 

.0 

3.0 

l1.0 

4.8 4.8 4.7 4.7 24.4 
i 

.3.0 3.0 3.0 
i • 

3,0  4.0 I'- r4.0 

j ID£hlTII=ICATt C', .',:U ". '~ "" -" 

050355071180SE31 

,~2.0 
L 

i 

3.0 3.0 
= q 

t 

3.0 2.7 

.I o ._._Z..7 

I 

I0.4i 

24.4 

15.0 15.0 

l.~.O IS.O 
lU i i 

(8] 191 

BJI~pc"z "TO ~.] To:.,I E • • 
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E N E R G Y  RESEARCH A N D  DEVELOPMENT FACT SHEET ((,;ondnued) 

£-'_ T~I L GF FUND:NG REOUIR~MENTS-Fedetal Gcwcr.:.'n,=nt Only O'= ,~,ll;'k~m ofdoJlar~) 

T O T A L  tCa~], ,"om~,d 
!o #m,'nmar"y ~,he~r IJ 

a OPERATING 

ITEM 
i, , i = 

MANPOWER 

MATt-. RIAL3 

MAJOR PRCCU RE.'.*.E NTS 

ALL ()TILER 
TOTAL FOR THIS PERFGRMINC-. ORGANIZATION 

(II (~) 

FY 1074, I (Non-Add] FY 1075  

Obls. I Oull~y~ Ob!s. Oull+ 
! 

~- 0.2 10.5 5.0 5.0 

(3} 

5.0 5.0 

F 

Obls .  

5.0 

0.'1 0.1 0.75 0.75 0.75 0.75i0.7. .  
0.} 0.4 0 0 0 0 0 

0 00 14.0 4.0 4.0 4.C 4.0 
0 0.2 0.2 0.2 0.~ 0 .2  

0.2 0 . 5  4.95 4.95 4.95 4.¢5 4.9-. 

J , ' . ~e  of Perform;c;~ OrP=,.lniz:'=on: 

; MA.~," O~-'E R 

MATERIALS J 
,; MAJOR PROCUREMENTS 

"~ ALL OTHER 
TOTAL FOR THIS FERFCRMING ORGANIZATION 

i : .=;:ms of P .¢'~.ormi~; Org3niza:;c~: 
i 

: .MA,"JT'OV':.~ R 

M A T = R I A L  S 

J MAJOR PROCURr.MErJTS 

] ALL OTHER 
TOTAL FOR THIS FERFG~31.~JG ORGANIZ.%TION 

- I :;..."re ~! Pc~formir~ Org:m;z~On: 

M A NP Ot~;E R 

MATERIALS 
t.IAJOR P R OCU m" ;.'. E .=."1~ 

ALL OTH--R 
"t'O';'AL FCR TH:,.~ ~F. RFC.=C.~I.%G ORGA:,;tZAT',ON 

~'CL ~ l J  - ~6- ~ Se 

1 



(31 
~:Y 1976 

Obls. Du; I ;ws 
- I  ' 

5.0 5.0 

0.75 0.75 
0 0 

4 .0  4.C 
0.2 0.2 

,4.95 4.c5 

FY 1977 

Obl$, t Oullays 

 s.o 

0.75 10.75 
o 0 

4.0 i4 .0  
~.2 ~ 0.2 
4.95 4 . 9 5  

,, i i J , ,  

FY 197.~ I F'I 

Obls. Omlav~ I Obls. 

4 . 8 4 . _ 8  

0.6o o.6o! 
o 0 

4.0 4.0 
0.20.2 
4,8 4,8 

l 

" i  

{6i 

FY 197~utlny; 

._4:_L 4-_2L 

0.50 0.50 
0 0 

4.0 4.0 
0.2 0.2 
4.7 4.7 

. Level o! El|oft: j IDE:~TIFICAT:C'; ; ' : : . ' "  

E} M,P.XI'.;U'I I O,,CnLY 060355D7 ~, I ~ ~.~.g." 
& ' ; l l ~ l  T . 1 U M  

l J) 

SUUTOTAL 
F Y  ~ 9 ; 5 - 7 9  

Oll15, ! _ _Oul!lays 

!4__4i24.4 
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E N E R G Y  R E S E A R C H  & D E V E L O P M E N T  FA-'~Ir S H E E T  (Corltimled) 

~.~ =~',*~" : .  OF FU.~;~I,~G REI~UI REMENTS-F~dc~ral C . K ) ~ n I  Onhf ira t,=tU~,.= nf d(~llim; 

:,~, CO,%~TRU=T:ON 

ITEM I 

TOTAL (C.,n~. l~,,'u.~rd 

T ." ¢ =,~ .~;.~.'~-CJ. L~C~I:Km (.<ra:,- a q d  Cnunt.~;  and  ToI.~I F,t ;maR,(J Cost 

" " -:'~ ;" ~-~10t  n~r~,fc- lh.'l'41d m,,~ "~.,'r,~.r~,tl~ly K.ll.'rllm~.~d w~lh  .1 Lw~f  h r n l ,  

: ~ ; :,: ~ ,~" : ' -~ ) -L  CT r %,;: ;,* ," ~,', , 'J  ;~ ' ,  l ~ . .~ . -e , - r . . . , / . . ' , , , n - , J  { ] ] 

. v  . . . . .  ; .  : 0 . ,  S~$,:...:~ F ~  t';?,S:E /'~,9 FU..LS 

] 
" "  . . . . .  ; ~  ~;0 red~J:~ tP.e P.~ed f o r  

~';':,~,'.:":on of cr :~e  o~] P.nd to 
:~.~-~;':~:e ~ gro~:~,ng v:asl:e diSpGSal 

[1) 
1974 

(.~On-~ldl 

OLd;. I Out~ 

0 0 

0 0 

(2! (31 

3 . 0  3 . 0  3 . 0  • 3 . 0  ~ 3 ,  
~ - - . . ~  ~ . ~ m m ~  . , . . ~ . ~  i ~ m ~  

J , 
• ! 

I 

3.0 3.0 3.0 3.0 3.1 

/ 
i 

, I '  

i 

: ; -" :..'*" ,C.; DROJF.CT (.%'0; Iro rJr¢¢,, "-'p ,30 Characl~'a and  .;)G~"L",~.) 

~ ' , " s  t Cour - : y  I l r r .C ( in  . , u J ~ r j )  

~ , :  t 'c~rl '4; 

1/,1" L¢. OF PF~JF.CT r.%ut :*J i'a;~L*.'d ¢I~AICI~'r~ GnqJ i:,~C<'a.J 

~:Jm'¢ I. C o u r , : y  ! "fir(; (Jn nl;lJliJnJJ 

l !  It 

( ) 
i i 
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- i  
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(3) 

FY 1976 

Oblr~ Ou 
, . i L  

3.0 3 

(4. 

F Y 1 9 7 7  

(5) 

FY 1978 

3.o 3.o 3.o liL° 3.o 

(G) 

FY 1979 

3.0 3.0 

3.0 3.0 3.0 3.0 i 3.0 3.0 3.0 3.0 

'I , , ,  

-i 
l 

Lq.'ve| o l  trlloe¢: 

0 .  M ^  Xt"=U',~ 
L'~ 01 t l l c  | f LY  
U ;.~ t .'~t:.~u,'.1 

( / }  
S I . i~TQTAL 
FY  l=J 75.19 

Obl~ Otlll.IyS 

15.0 15.0 
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E N E R G Y  RE,~EARCH & D E V E L O P M E N T  ~=ACT SHEET (Continued) 

t ~7.TA:L OF FU,'~O~NG REQUIR.eP/,E.NTS- Federal Govor~'.mam Orgy fin m~tilom o[do|~.~) 

;¢:- 
J 

ITEM 
rR.::~, lt¢,~ nor to ¢x¢-cc,~ GO ehor=¢ttr~ ond#?~,¢rJ) 

t --. ". --.J~. r~.z~:'~,,cr-.: |U.~."$, ~:;t."t :, ".c;~:ra~.i 
• ," c ,-.~.'1 0-* u.'¢,'1 ~:Cm CJ ccu i~ ' : ' . .o r t :  

' , ¢ ' ;  : ' ~ ¢ - h , d !  ~'. : i ; ;Oh d o l l a , ' $  O t m o ¢ o .  

TOTAL (c~r~t f~n~rd 
to #ummcr :e  m~:cet) 

(1l 
FY 1974 • I 

(Non- "~d) I 
Gbls ,  : )u t !oys  i 

o o 1 

0 0 3.0 

i 

12) 131 

. ~ , ~ . . . , ~  .~,.~ , ,~.~ 
r 

3.o ,~.~ I a.o I ?.o 

1.3 !'3.0 3.0 

(4) 

FY 197" 

OblS. Ou 
i 

3.0 4, 

3.0 4 .  

; :  
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( 4 I  

' FY 1977 

:, ! Out 
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( 5 )  

FY1978 
! 

I 

(61 

I "FVpT~ 

Lcvvl of Ellorll: 
0 M,-~x I:,',UM 
Lr~ ORDEnLY 
D MINIMUM 

(7l 
SUBTOTAL 
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