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FOREWORD

This report was prepared by the Energy Branch (EPE). Energy and Power Division (EP).
of t he U. S. Army Construction Engineering Research Laboratory (CE RL) for the Direc-
torate of Military Construction. Olllce of the Chief of Engineers (OCE). Work was con-
ducted under RDT&E program 6.2 1.1 2A , Project 4A06 2 I 03A89 I . “Environmental Qual-
it~ for Construction and Operation of Military Faci lities ”: Task 03 . “Faci lities Pollution
Control” : Work Unit 002. “Criteria for Pollution Contro l 1-acil i t ie s . ” The applicable QCR
is 1 .03.006(4). Mr. H. McCauley was the OCE Technical Y’.lllnh t o t .  Administrative support
provided by Dr. D. J. Leverenz . Chief of EPE, and Mr. R. (.. Donaghy. Chief of EP, is ac-
know ledged.

COL J. F. Hays is (‘omntander and Director of CERL. and 1)r, L. R. Shaffe r is Techni-
cal Director.
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DESIGN FEATURES OF PACKAGE Approach
INCINERATOR SYSTEMS Titi’ i iitoii i ij t ion coti t . i i i ted in t l i ts  t~~

,oi I ii’tlCt’ts ,i~
til iti es e~it tit ’Ll ~r ui t intin g t h e ititt a l ~t .igcs I the pt o.l-
cci: ,‘\tett si sc i tt ’i~i t lIie Ie\ ew . llt,’ld , I )l sC I ’,. t t i , Ili .iiid

‘ 
COitt ,it ’t iv~ Ii inat iiiiaL ’t tileis J IIJ V L ’ t i t iO iS 4 ) ?  p_ ic kage iii-

INTRODUCTION ~‘itIe tJ i i t ) l I  .‘t I iii l biiiL ’ii t .11111 “~ ~4teiiiS. \\ t i l t  t b.’ e’ ..L’p titui

ot the teci i t t ical dcs Lilpi ioit ot si t lahl - SL ,i le iiicint ’ i a t o t s ,
w hic h si as obtained e~ c hiisiveI ~ t iot t i  field contacts and

Background observations , information came largel y trom the litera-
Recen tly . the t e has been a nta~ ’i eI Iw ti i tet id itt tu t e evi ew A comparati ve pcrlorttiaii ce rating system

lilt ’ ilesieji . nlJflUt ,ILIUIC . _ iiid sa le of sntalle i-sc :ite solid s~as app lied to evaluate the pote t it i -al of the four cur—
w a s t e  inc i t t e ra t o i s . I hits i c i l e e t s  ti le btoad sss i i ig tout rentl~ marketed package tncit ii’ i ato t  cil l lt lguratil lns
land till disp - .it 4 ?  put resc ihie I rash ,iti d garbage to the r—
mal pi ocessing ss s t em s. s~ ItO., pro duct is an esseti t,ahlv Scope
ineit ash au th ies idi ic ~ hi i cli cati be lai id ) ihied it t an en— Ih is report presents intort i lat ion pertaining to tile
vu tIii i itcIi t .il l~ c~lIiipatIhk tiat iner. I~iiik reduction ol desi gn and operation of package installation solid
ti a s t e s  iiiitiug hi incineration can he as m~iea t .is 4) ~~ Per— waste itic ineraboi plants having a processing capac it~
cent , adding se.ils II a hand l ’tll’s f unctio ttal life , ranging up to approximately SI.) tons/t lav (7 2 . (’ b Ida~

. ‘s.s greatei c , I l i s t t a i t t t s  .ii. p l :ieetl on l a nth t ulhiiig.ici i v e Mode of Technology Transfer
‘ s i a s tes . i t is ta h la t t it t i  w ,isic tli spt~~l ilper ation s persoit t iel this tep urt ma~ he use d by 0(1- o update IM 5-
‘si i h l prirh ahl~ gise incic, i’mi lg c ,’nsi ,lei.ii i ,’t i to itt ip k- — 514 .4 .\ i t i m i a r m  l-u ,~i, tt ’t ’i ’in~. /flt Ui t F  f Irs and telaicl i
m~’nt i l ig iilc it i c i . it l ’ i  s~ st eimis Sinahh-sc.iic i icii lei ,i i it is d,IL-unlents . as a pp t t t p i ta t e.
h_ ivi img pit tet l t i . i h nist.ihla t i,~ui .ipphc.iti itn arc in the pro—
cessitIg lange 4 1 )  u p  ii’ h 0 \t I3t u iIiI ( 7 ) )  ( , . l I i i ) .  or
applo\ utlatet\ 1 . 12  11( 115 lii ( I  ??7 i l u i t  it) w.Isic h a s  uug

hea ting sa h ie of ~~I)t) Btu lb ( I  ‘‘~~ ~tJ kg) .  Suc h 2 BASIC DESIGN REQUI REMENTS
ntcniet. uiors ,ire usua lly “pack .ugt - ’ or ‘‘modular ut l i ts

predestgned - of t - i h~ -shelf, higt us ~ a~ -shup pable l itt it s
i~hicii a t e getiL’ ia hh\ pritcin:ihk’ ss t t h  ,i t inont it lead General
time. l3ecauise ot t hiet i  re la t i ’ se l~ h ’’ss e s t  as compared Incinerator capacity is base d ott heat re lease m , ii e.

i ucl l .er e c ie d uulci t l er , i tt ’ i ’- . these nu ts lu.it ~ potetu t u. I I not mass flow rat e or t t utoug hpiit v- : i pacu t \  itt s ’ s a s t c s .

_Ipp lu c . Il i iIt t on tome titan 7~ pe iceit i  ti itap i \ i ns Ii ius section p i t l v u les a method tot detei m n itt ug plant
insI_ i l la i to ims ill (‘( tNt S . ss hi eie t h e  .I ’st’I ,i gc s lid Si is le  c i pac iu v .  t i pe t a t i t ug  schedule . au th number an d t unic  it)

ge n e u _ i t i I I I  la te  is ;ui’pt~~~ un a te I ~ 4 1 t oils ,I.i~ t$7 .2 uih muuet , i lit r s Ii use to Protect devehi tp itic nt

t ~~ 1 ( 5  ~~ sic k l usts . F ug u e i i .
Classification of Wastes

h u e  ut ,t ~,’i t eciutu ical  manual t i u a t  pins tIes I I IS? tu c — lable I pI11\ Rl~’S class it ication and snuice data b r
t hins .iiid intl ltmat l i lt i  for t u e  desigil i t t  u i i s t ah l a t i i ru i -  w : it es t h at ca ti  be I)roccsSed in ci uimvent i on al package in—
scale u i l cu iuc i , i i , l s  lIlIes ili ul d ied the acce lerati t ig tech— c iu ie ia t , I rs .

n ’ h,’g ic , ib chu. i l ig t ’s o f the pas t  t ess \ ea is . t ( llgnhtat it of
t i l t s . uh ie t ) )  ill’ nt t u e  ( iuie t II) I- iug ui le e u s (OCE I it u t la - Types and Quantities of ~Naste
t ed ,iii t- I l o i t  t i’s hui ate cu ir iel l t  t i i st , i l l at i i tn— sca le i~~~ — ldei i t utv i i ig t y pe s and quanti t ies 1)1 waSi es is a critt-
er .1 lit r i d~’ liti ,h ci es an d m i t t  p’ tra It’ reel imi nei’ ded ~~~~~ 

cal sI age iii ~~i i l  It’ c t ikvel optilen t for a t iew small —scale
teltl dilanges III tO (Ip I .i ted tec h nical tnanuais. incinerator plant and requires a ca rc b ’ul and accu t ate

sl i t V t ’V . (‘FRI. i’i’chu tii ca l Repoit [.75 provides guid-
Objective a iuce t ’or con ducting a sv ast i’ su m ve~ a I au instal ia t it ti 2

Ii te oh cdi is e ot t hi ts lives ii ga t ion was to eval ti -ate Witen a r’ rolec t enters tIle design stage . t lie desigt ic i us

curren t snial I -sca ht ’ solid is .ist e j i lc il lerat iittt technolo-
5 2(; Sitiant ’t ic , I ;r~~p . .i i t  ti t)otlalt itt ’ , Ii i i tdl ld t t l  Itt ‘5 ‘11,1

Ii~,st,’ .S’url- ,-I Guj ,/ ,’/ j, tt- ,c , t i’itiillt .it Report t S - t I ‘l I t ‘IS 7’t
I 5,,,,, ,,, / IIl ttI~~ tlli( l i i i  i , l ( , l . I \i ~- $ t 4  4 I it ’ p . i t l  II.? . S to ( ,‘ ns t rut luot t  I iti:t lit ’i’t t I t z R ’sl ’ ,i reh I at , , r ; i t , ,t ~ -

h u l l !  ‘I i t t , ’ ~ t u i u ~ - ‘s ill I ~i5~t )  Si’pui’Iittli’r 975).
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SOLID WASTE GENERATION RAT E ( TONS/DAY , 5-DAY WEEK BASIS , OR TPD5 )

FOR ILUJSTRATION ONLY , COMPUTED FROM CUBIC YARDAGE DATA USiNG
LOOSE BULK DENSuTY OF 100 LB /CUBIC YA RD.

C mmpuied from cubic yardage data using loose bulk detus iuy nI too lb!dul vd .

Figure 1 - Uistr ibuulittti y t  solid us,usmi ’ geuiera)iunu rate at major -‘i r u i n  installation in ( ON I. IS un FY75 -

usual lv reqiiircd It! lCsll use s u lie waste to etm firm t tie - . I .2 5 \ II
- . . . Design capacity = - ~~~~~~~ 

- - II I l~di’su tll P0ii~ ts oht au i - cd il the prelut uill uary survey by in- I urntuig li... is
ci alla ittl n p~’rsiiiineI. wh en’

Computation of Incinerator Plant h i = heatiitg value ot sv ;us ue stream (Ml3iu div I
Desi gn Capacity

I t ic i t ier .t  I r tksi gtu cap adl i us .u )u uneui t mn I ’ ? actual 1 .25 = t ’aelor allowance for contingency va niat tolls
hu tr uu t u ig tim e ,ul cu a pu~’hi eat period. lii package sv s — in gc ne rat ust n rate and ‘or load Octi ti .
tents , the prChlCal period rareR exceeds I iloUr hence
an S-hour shi ti utsualt y p no l Ies 7 iit tirs of effectiv e ‘l’tie fact or hi us de rtved ? t y tutt il it lily m u g l ie  genet at ion
burning time, wit h unit eoot-down little provided af- rate (I b/day) by t Ile heatiut g value of the was ie h attIe
IC r tile end i t t  tic operating hteriitd. Package irtcinera lors I I.
dit tOl l i’sci’ed c.u t l .uc i t ui ’S ot 1-I .S Nt Btui ,!llr ( 0.u (;J/ Itr )
,tt svast e Iie .tt te ll-as,’ ri IC - due to s laggit ig potential - The tiumber of ineitlet-ato rs ret luurct t ca tu be deter-

( m ’s are i u s , u , i b l’ 11 11 opt- rat ed con tinuou st y bu ur more mittet l from the nuunbcr of bu rning Iuouirs!dav - I - or i’\-
ihait 2—4 hotu rs ‘i at Iii niuactr idul pera tu ir~’s greztler tua ti ample. It ’ a waste su urv t ’v st lows 445.5 \1 Diii l iv  (470
15)11) 1- u ’ l S ’ ( ’ ( (.ip. u dits 0 cItIIs,’ti lot S lays ~see k t;i liv) of wast e et ud tg \  available , and operatioti us 7
lpd tJ i l ttl lui ’t i possi ble, leaving w~e ketutIs available III li~~ns day an lndiili’ral ’u a te u l i 7 l .u’ ~t I3u ii lit (53. )

cxt ~nded ‘1( 1 ii liii III pt-ak load p ‘ci’csui ug and main— ( ~t Itt ( u s  required. I low est -u . Ihui’ Inaxttmim avatlabit’ ii-

R’ii,I u u t , ’ l I - ,,ell ,ip .i cu I~ is gus- ,’ ru hi t ,~ 1: Cith’ralIIr raiilug us 19 .5 NIhitu 1 i  ( 2 ) / I ’  ( 1  l u m F 511 at
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I’ S _ r i ? , . , rlI,i _ i t t , i  I r rul l lrs is l I I ’ l , ’ s i , ’,hii iTIll Ii,’ i i t it  V i _ i l l ,  I’ s’I1t’tlii s’lh t ‘ i t  ‘i .tii.rl’ ls ’ S . 1 , 1_h i l l ’ ‘l .iii I’ lc

5 .1, 1 , s i, s ‘I ll ii; ( s _ i t , — ‘ ill s l u s h  l’ti ’ l issslt , l i I I  i , , , , ,  lii ,’ iii .i,s,’,iI u~tiz 5 , ’ i . i . s i r i i n 1

i ’ l f l Ii i ,s t is ’ f l Is  ~5 , 5 s l CS l i l i es ss is ls ’s 5550i ’i L5 .lsIi’s s r i ’ S

‘I ro ll 1 .  ,~~‘r S l . : ’ u r ,a t  IL, ‘- : 1,, ill! nest , .  - ‘ i i i  I 5 . _ il I u - c u r ‘ s t  iu ’ isn ’er rs l :  I r , rc lc ss j t , i I  .5 l,’r i s l r i ’r ‘1 ‘ii I’

le _~ l l u t e  ut t , ’Itl,’ i .t is s s  ii utt hil ‘c pt stvi d ,’d c u  il l ess p u  ii t ic it s ut t s ta t t t ia l l ~ li—cs it i atu it i ’ut itn ,t l capacut~
s lesig ul q uat t i u m u ’ s l l . l t , l s s . u t s ’ t e s l uu u t i ’ t t id t ui c,iui Itt ’ ii’ttit ccit (p tit v t Iii u g Ilitiget ItI,’ at u d ade tiutat i’ lic~ u h t h i us i s Is at udhi ’
Iii ulpet .unhs7 iii ’ s l tu l t s  I ’  i u u u I m t s  I ’ uit uuii t g t h t i lu, ’ t .  II .u~’- Io.Id i , i t u _ u l l s i l l (  ii ti l u seculilt i p i t t  nt t t iueI t . i te ’ li _ .i,aut.ihli’
i~t u ’ ’~ttfl.0 ,’ l’s il 7~ \ tt i I l I  lit I I is (,J lit I ii su c h ’ m u d  l i t  Ui_,’ ss-tt i’uu ll t , uls i  pat us tIusivil I t t  t i iauiit,’tl.itlct-

It,’ ~ll ,‘ , ‘ s s ’ ,l .1 nululuuli iuu ,u i  Ii, , u l t d i t t i , ’ t j ls r l  ivull It,’ I’,’ ,ml- , ii i_ i, ’ lut ads ,tt i  ht- puodl_ ’SSt’d e i t l t i’i lt~ increasuu lg

uc , 1 i t u us ’ l  h i l l e l_ l i m i t s  tl~~ec s l t t t t s  il,i~ ( 2 Ili ltuts Itu rt iu ng s i l ls i t l t i t t t g  not nu ,ih op,’ i , u i ut t g ls ’ um u s 01 It5 o pe ta i t tu g
t t t t i i . ’t  ui’itli.,’i.’s Itt - p l l s l e s s u I l / :  i,’lIIIil,’t ill,’iii u ‘4 1 \t l i lu t th imuuu tg  ss ,’,’ki.’iu,Is

III ( 7 5  ~ i_ i  I t s I, ,,tli, lI t ,’i~
i u I t d s  lO t  itu,’t t ts ,’ ua t l ’ u s .  1111’

si, iumimt t i t  S u n  ib i s  p u i ’ t t i t ’tt i itiig l t u lt~’ Oi s lp,- l , i t e  ‘-4 l t o i t t s  Aur Pollution Regul ations

il_ li - I i’,’, 5 % n l ’ / ~ ,itti l t i t s u_ i l l  l u u u t i  uhl i ’utl ,’i.u l u ’ t s  utsuuig Si.I t t i t t i , l i ’ s  , i , t t u l t u t s i t i ’ t t  s t i l t s _ C  ,‘t i t iss lutht  ~t . i t i l_ i t , t s

u m m u u l s  I _ u s u si  7 Ii’, ‘-I i ntu i t s , , t t t s t u u t u u l  s _ 1 ,itid 4 tom h i t ’ pt iltt ilii gat ,’ t I i i_ l l t s _’ I is I lvii o i t t ius _’ t t ta l I’t iii’s _ i h i l t t

us - S t  ‘-i l~~, i u t s  I t t U s  . ‘ .111,1 4 cttmm h d be st , iute t u p d u t i u m t  - ti t ’ L ’ll \ Iii’ t i t h l nh i i l t i t i  it t-st / i l l  i t - q t l t u t - t n s _’ t t i s  \ t .uu ’s si _ i i i ’s  —

Ilte t t - u , t l  I l l - I  I Ii cc p e  l . i t u i l l t  s’I h u l l s  I .u lt s t I to l l i C l , ’ ,l s,’ atu l i,’cal gulvt - tt ut i ieu tt s li ii,’ ,i,t~~ut ,’l uititIi’ s t l t l l g ,t l l

‘ h l ~ ’,lIli’ t thu utn umg t h u d  Ilie ‘su It Is ho t t td lu t ,’ t a l l ’ t %  t i’,lh t i r s_ ’ t uus _’nis is-tilt u i ’ c a ls l  I t ’  ( i t t , ’ r ’ . ls , sin,,ke ,t,’ m u s u t ~

_ _ _ _ _ _  
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_
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,itid s / l u s h li ..i,liij ~ itt,! gi’ l ldt . l i IOt l  ill siii ,uks_ i ,it td uI~ ,us l u k . I l h s c 1 l ( i i ud l t t ug  ‘.\ 5i~~ii5i, 151,15 it i t - I L l i I t  i l lhS i ’s ,ish d s l i t -

111 1 l I lt- i _ l u s t  ui~t I ups e t  Ill pi s _ s t - i b I s  a I L ’ i s _ I  n’ I IC s _ ’ i l l  a’l. st reet w . ih l  l i t , i f t i.  st- ii,’s . s t i l l  ut- i ~~~ s_i t  I l / l / ’ l b l i  Iiu,oi

ph i . .ihle us piuIIUti~uti d i i i i i h n i l  CI/ Ulplf ldlhi . t - l . ls ui’i_ s _t i  t i o t t u ’ e t t d  In, idcss , s _ u l h h 5 n i ~t - 1 i l s  h uo /tp cm s , ai l s _ I

151115.
Auxiliary Fuel

.~~li ,uuu~ iIm _ s s s  k i l ih i hi ’i I’ ls l . l I l\ ps usv i , led iii t h e  p h —  l i t  l i t _ u s n i_ us utu clu d ,’ a n l i s u t s g  i_i iauntt .’s . gt , i tes .
i s , j i s  t-~itii btt . i_t i i~ti clu asi t bcl  ins . j hh blul Is  pe 0 sv,lsii ’ s .° ss_ ’c L>sus_ I ,u ly  t - O t t l l s I l s l i i ’ i l  ciu amtshs, ’s . j i l t - u / b I l l  u s _ I . i l ls _ I all-

autd .ilss .~ ’ ill mite s,’ t - Ls l ld . lhS cot umbhl ’ s l i uiti c huat u be r. I(ui- mi ni i t -  55S l t - l t l s
ners .ht i ’ sutci l si it~ ur proper ii I l I s l i l IS i  u i u i l  s t u b / i t - I  .1 llIit’S

siil l Ii, hiI,hit il,Iiili’ nl iv i tesi It .- In s _ i s _ i t  lIt- is 5 _ s / h I t ’ 5 _is i s ’?. \~ ~~llut~~t u co t t t r , s l s i_ i s but- l i t - c l ’  h h h p / i s l u c n l  Ins g r _ uvu —
ams _~ buriic,I - ‘i_ c / s _ s  I u~un ist pu ls i ta t \  ~itsd u _ui ku~u h i d  .5 t~ chuat ishers, w et u s  t h y  bafuics , es I’ un’ sep a r-_ tul l rs .

~ 1,1st-Il oti .ls , , l l . l I t h / h i\ - t - i r si . and auu pu’Iluti~ust c , i ij t r s u l ic~ s~- u i i I Iin’ns w ills de i tu is lc i ’i. bag Ou t- is. el ectr os t ,sui t -  pit--

i / i t i l n ’ i 1 h 5 l l l5 \ , , l u i u . u i  t-tis s n , h l i i l I t - c l I l s t - t l  gas. atid \ ,u . 2 , c u/ s h i . l l l i I s . and spa ik a m R ’ ? . l o u s .

4 . ~~_ J IlL1 in hit- i o t t  i_ i l l  ht~’ t t i _ es _ I  Is i h l\ h I h J u ’, ut- Is. I
pmi s / ~’ci I n  i.’ t . ’ pisset ii . ,s h i \ l l h t i l \  t~ic I csus l s iu ln psmls i i  rut- ’ Rcsud ue I t J t l s _ I i h l i ~ l I l t - S  rt - s_ lUi rc tl . ppn$is s _ i n S t - S  i r i s ,

, b l t i i c l l i e u h i s  c.mn ~c estut ’ ia ic d is It’ i t - I s _ s _ l I t  inch equiv I- 5 ,11115 l uauhus s g C~/ hI l ~’ bh l i ’ l t h .  aIls_ I S ,IIV ,hii L i t- I /h i l t - s .

It - it t S i b  ‘Il l/i ll Ii? -,, .1st,’ nip s_ it - ii /i .uek .lge unc u siera l iur svi t ht
551111 / 1 , 3 ~, 1/ I - us ( 711 ii ( I  Iii) n i t - s I t -  ct - I  t i / c is C  raiC 1- 11111 _ nc i l l _ I t s  in tIit- pn lt iaty  s\ SiillI I s _ n / h u r t ’s taI ls

I.’ ./ I l h l t - S  I — \ l li’ Iii (~ i ,j  1 1 t h  .I 5111,11 ’ , t I l t - I  as id a s lat - k. l’ hams l . lU\ i h iah \  s\ s l t - i I iS islils idLjuir l .i si-alt- I

c , j l hu s a leu ts  iii 2 t-.ui Iii ~iI I t s  Ill ill Ni ’ I (itt-i ut d sl i p/ u s - si l l s _ - I  r t - d l a is l a uui rt h  asud ir s_-at in etut . vac u u m
l i t , ’ lid c q i u u s J i t - h h t  h a t - l i t ill I t s  :1elc e lhi  t- i ’ hisl , l i’ l i _  LIt- i S , s l i l s _ s _’ . ill C i t ’ . l l / l h t - i s t - i l  air. In add i l ic i s i , luniace opera-
li’ ,/ i i’ lCiI h i t  5t ,ttt iq l .111,1 C o iu t t l hg e l h cs  - tiomu li’ s_d u t I e s  c o i t m i s n i s  au th i t is iuUi iuesu is

Plant Locatuon -
‘1 S i ? l b s  lO In.’ hi ts I i n i I i ’illhit ill plans t ac i l u s ie s  . h t - t - n u i h l h lS

s_ I lii.’l I_ s / 5 5 , u s  I s_ / i ’s_ i i t t  I I l _ h / l i t - h  ,S arc Iuillulsvcd I i ds_’ t t - s ’  - 
—

- . . . Ill tt~) is t  .L’ pe l _ c I h I  n i l  a 1~lau i  s c,ipiiai c u _I 1,etsc, ’t_ i i
mill ie plant Iul i’tiit i iu . flit’ Pla t ut cute i s det s _- rs im u iu c d mis pr o —

5 t-qlntdilli’iI is n u t  t l ic Il l-_ nt uschitde i tt I_ l e t  use  appcas
ct - I  s_ IeVCII pltw ’ mhu 1 ’  ph Il is_ l i’ .1. . I l l _ s t e  c s b s i  e s t u l usases .  -

.llli ’,’ slhlr :ibl,’ dsst ss i r l lc i i is i i . tI lluullium s s i a i t l i d l l _ t t ss _’c _

Plant Operat m ot u c isc i t  lotus,’ k c c / s h l l  C - adequate pt -s sot issel ‘at - i /u t ies. ass d

s l ; I , l t l. cc.ili’ : u / . i l u t s h t t I l c  ttit -k ,it -i’ uumdii i ,’ ra l,s rS t- . ih b e l se att t l sj l t - l \  Ill plassi u r / l t - i . I t l n ’ll

/1.1 s t -  s _ I n p . l e l t i i’s sI up to ab s ulut  s I 1 t i l l s  , u\  I li’ I s_ lay I
I I  ? _ ‘ /b , l t ’ b l l l S  .1 t i _ h I l t  luSh _u I’, nt - s h I  I t - o c t  tItan iwo
p I t- k _ l ilt- it i dt i l c r , lt r s i s . \ I,i \ usts It 11 ,111 1?.0 t - O  d e t cr s sutusc _’s_I
-i ’, mdc cc otsnui l l i i  st .udci nhI It s _ ill it-t i  ilst .iIIit ig ss u ism e ro i u s ~ SELECTION OF INCINERATOR PLANT
it icsle s ugiie ,l p.o k , j ic t - u i : u h s l s h i u t s  i ii a it - s i_e s msu snher s i t  SITE
l utist, ’ it’l l_ i l l /c Iit’ld .eu s _ .  t ’ ’.l t - u ,t ss l t i i sm i u r c  l- ,tr e s tu issa u i tu g

phalli req utr di su cl im s ,iti a t ts t  ui_ i l u s _i, ! I t t - t i ll  nt l 1 . 1u4 is

c it t , II’ e,ic li t - i l h l t i l h s ! i u b . ile e ,uhis e ull s i ,ugg ullg pioblellts . General

‘4 t u nis Is t- , Iit- I.i u I i Itt - l i , l\ u i i i b l l t i  t - u i l i i i t l t t s _ t l t t  1111Cr_i’ St - ledll l int a sute Ion its isi cune rau s_ ir  p1_ni Is i n i \ C h l h t - s _ t

i i i  u I a i_ i s _ k _ c s ’ I l l t- i t i t- ’ _ i l r ll ( ,,s ’ / d i i ss t i  asid It’, t i_ nd d hi_ I ,ub l i ’ t -s . / ‘ i I \ i _ b s _’;li isis_I lu l,Id use is _ s i l t s , and

tm u a iuu , m l sI,i~ i t-~n s t i r~-qitu ri’ II t nmiuimulssu itt ’ 15 / 2 l i n u s  s . prc t icc tc d installation Li s _ ’\ c l i nj shluel l  I. Table 2 ~ ls uS Is_ It - S

11511 ,14, Ihi’t- i’?.shI ,it i t t C  h .u ik tp  I h l l h l s  i s ’  h ans _ It t - t - i i t l l i l l h i - gi’ tin’t ,it sIt,’ se iet - u ih u sl  t a t - m o s s  uluai arc i i t l h 5 t - b l I I u~5h.l / i \

~iisIi . 1 1 1 5 S  is le is i s l t-  lIlads. lb,il c / h - I t - i l  iha st is  I l ls ,’ less di l l lstdc res_ l .

t lu , iut r:iI,— ,I i’ _ It t , is_ u l \  ‘ 5  ,L I i5 t -  iii t t te  c~~t - i t -  1111517 ru,’s_ I h i l i s _ s _ I
l u ,  cli urguusg hu t i t t h l h c .  l ru i r i t s_ ht tw t t  . .ut ’.~l t - I c . s l h u t u t .  II cimt ’ i’ Haul Distances

l i’ s_ i tt t i t us _ i dI t - a l u i l l u m t,’u l l i t t u ’ls SllIhiS uI pat- ka~c h l b t - i I h s _~l, l -  Sti lt-c c u l l s_ c o ng o ,ssmn ’s atid d t - i h i s _’lillg t l i t - ns 01 lIlt-

h i t s  art- kmiI,’,~hi , nua i s i l . u , a s m t - c  tRifles can hc i’ hts _ ’t - liv,l\ ul isj ios .i/ Silt- li’/ t I i ’Sd l l t s  at  It-ass t s l r . i I l l l s _ i ?. iii t h e  cu us i iii

s,.4t,’u,luih,’d l,u as ic id r ed uns _ ta si t  , nIll , 111s_’S . ivast ,’ hans_ hIn tS, s i t  1111 7 t h e  unc uhs era i l l r  pl..II5 proximal hi t
s_S r s_ ’ ehmtra h ls Si t lh i l t  ,irc,Ic getm l.’ m a t i t m g  It IOSI s _u i t Ilt’ 5 A , l s l L’

Layout will t- n lli’i,III\ hi’ lnn ’ s t  u ’ s_ iIii u b b l I . ,il t u b s _ V t’S dl , Uhl ,15Iild,i

\uu iuidinc’ m uhit l  t t l_i m s t l i i h s _ ’g i , I i t-s s t- ve t ,d  Iunc t mtuna l hIt- t itt i5JtKt- h u t - t I l l s  ( h i ts _ k t ra l Im c _ t ruedisalu ca l s i c m u s c .

‘S 5ti1tiS ititi , t cs s i l p i i s u t s _ ’ pl.ici’ss. vIsh Is Ie s i t - s I n  p tsut iies . lligtl stacks ) h i t s _ I s  u t - i / h Ill’ pu iuvhs t -

115 s i t t i i c t s ’ t l l  alt -a 11111 II latsdscap itsg to usi t lale lilt ’

‘ I l - S  ( i _ , s s u h l , , u l u u i i t  s5 ui l i  11111 11t h h I S  l l k , . t  7 ’ ,n’ 1.1111,’ I. piani. I mliii’ Sllcti t in l h i u u l b b l u I  s~ .is ln’ 110111 Pit Ih t tS  ult st-hi-

ll)
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Table 2*
(,emmera l Ini ,imle rato r Sit e Selection F actor’.

I ’ imi’Itur I)es ign ( n I t - n a (‘uinmme fl (

-\, t-,’sst li lh5 y l uu cm t lt.’ r a t u t r  s luutuhsl Ii,,’ n t - i t
suture ,,’ ut  wa sIt’ it,,i IlC’a
roads i i i  rh ,  k- s .

Wis ie storage W ind d l r e s _ 111111 and d us iat i ce
h I  u ut lsc r buildings ,ut t e s t
complaints abo ul is d iur ’ s

Stea m plutule Locate away tr i t m art - as
from serubberi whicts m a y  be al it -c ued by

t’alloui.

Si,it l’lurs di i bins “5 hIt -ui t i n  undit It, nuts  and
dr ai t sug e

Grades t’ tnpllly (Wi, levels w here
ps_-t ssible to fac ilitate clsarg ing
and ash removal without hoist-
ing and improve drainage of
storm water and seivage ,

Siorage facilities Required for waste and ash
containers .

I- le t - i nc w t - rv ice Required b r  milmo rs lights .
and c ss nt rs _ u ls.

Plumising se rv ice ltitt water required m r  washing
ash containers; sto rm and sani-
tary sewers required.

(‘ h i t t ua t e  A t t ’cchs type ot enclosure.

Iter t usa t se uscy ( ‘t t ts s ider punisilsilily lIt tlli )V—

ing inci nerator I m r  use at
‘afloiller installation.

° I - rs s u is  I) u ’sig ,m itt-nut-! ,34t’c!tanica! l~n~’in u’eri,ig (Naval t acj lj t l u _’s l’,ngunecring
(‘uuuniisand , Septetnber 19741, p. 3-2-6 .

eration/co hlection to the incinerator plant and in re- Physical Factors
turning to the collection route is generally more impo r - Utilities
tant t han distance ; therefore , proximity to points of Utilities services I’actor s governing selection oh an ii)-

waste generation is usually less important than siting cincrator plant site include requirements for two ’way
near well-developed main roads with ready access to electrical feed to minimize plant outage , standby water
‘atsd irons the incinerator plan t. It is f ’requeimt ly ccii- supply. sewer service for sanitary and process water ,
numuica liy (imviirable to locale ar l in ci n erator platil near gas pipelines, and telep hone communication with man-
garage amId sItup faci lities ton wa ste collecliutn and test-  agement.
dime uisposa l ve l mmeles ,

i - i
_
u _ i s

Installation Development It is most desirable to s ite an incinerator plant so

WIldl l siting an iimcit le rato r i1Ianmt - ctiii ’ .md er atmu , ii u s that t ’  is accessible over unrestricted Iwo—way m ules
given to direction i t t  instiilla h il t s - _ mu i l t  uls ’ i t ’ I ips h i s S I  I - mn~ having on—ott access in hul ls direct ions , Turning across
ct lull a Iii iii redevel ii ~~~~ I -_ m n d ii t~l si’ u ( i  m l  It  I , I - iii I,m i t s ’s i t t  oncuim big Ira Iflc is avoided. If possible I he
waste gi ’ I idl. I I I th l l  puuinls . , I51II I tm lh l l i ’ l I l t _ s h i ll ~ I s , h i I C i ’ s s u t c ’ IS eoll d imctVe h I  separ ;mte rou ting t~or w as te  ci t l le c—

1)
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ti o tm amId residat--Itand linug equi piiteuil . There is adequate the incinerator teed hopper by a i’ronl-end loader. The
it - h ick’ wa iting space ahead i)t the scale , atid adequate unloading area m is , he opeml ed or enclosed, Although
space f u r  ctss p l i lvee atid standby vehicle parking. Instal- open areas meats reduced construct ion cos ts , enclosed
I’.ut ioms oh’ it -al tic control lights musay be required, areas are favored t’or t h ree ri,’assl tus :  1 ii nib exposure to

adverse weather. (2 1 cutitro l ot odors (air cart be moved
Tr up u~st-rapht ’ h ’roni mht- unhu u-_ udi tt g area to blu e fuimuac e attd used in time

1’ s _ un h ilt u,k’Iiverv amid retu tml v a l u st  re s t s_ hue , list- namu- combustion pniucc ss I. amid ( 3 )  visual aesthet ics.  I’rs_, v i’
n;uh (lut’,i 01’ w: ts ie is dv g r ;tv iu\ : a slop ing silt- w ill allow sioti may be its_ ide at t h e  w as t e delivery ponil ion either
dumping ot ’ wa sie fromn collection vehicles at grade steam-cle an it sg sIr wat e r-was it ing collection vehicl es.
lest - I s_un sst lC side s_d’ t lse p lan t, and on-grade loading of
res idue-rein utva l vehic les on the ot her side . A  level site Floor Surface s
may require co its t rUct iomi ot’ ratu ips or depressed drives , Floor surfaces are u sually made oI’ impervuous ma-
excessive c rat se lifts , and added constructiom s costs, terial cleanable by tiushing. Adequate floor drains are

provided at sleani or water sources.
l-h’t eu uroui sI~I’

Cs_ ins ide rui iotu is O / ’ , s ’ t t  t u u nse ts lusn u .uogical tactors and Pit Sizing
t is eu r relationsisips hut air pollution potential. High The lengths of th s e delivery pit is deteninit ied liv t h e

: 1 
slacks ate used si lse t sever possible. T h e  site is selected tiumber of discharge spaces required to prevent truck
so t hat ~)revai hit5g wit sds c -_ tn cam r~ ci tluent gases over tie-up dtiring peak discharge hours. Total area includes
tsot tset is i t lv t -  are_ is Ilovs’cvc i  . l,s ’,’or:ubie hsseiul is rs _ ) lsugt c aI a truck turning area. Separate entran t-cs and exits -_ urc
Ci)ilihi li iiils s_ lit tot uisuialk e hi m mt iat e the ils _’ceSSh t oh’ provided on opposite sides ot the delivery area . and
providing air piuhluti itn cot itrol apl’aratus. there are wheel curbs or tiedowns for trucks backing

to t he pit. Pit capacity can he dete nmu irued from the
-i s/i Ru nt it ’ l/! storage requirem ent obtained from plant operating

Otil y a cm nall fr aetuu ,n of delivered waste is rems ioved and waste delivery sch edules. For typical m ilitary solid
as ash atsd residue , 511 the hoc’at ioms of a disps us_ i l site for waste , a loose ( uncompacted) hulk density of 100 lb/
as lu and residue is generall y not ilnportamlt in selecbrug c’u vd (5 ’)  kg/zn 3 )may he used Its detertisine pil volume.
an incinerator plant site . Pit capacity does not normally exceed 200 percent of

the daily waste generated , unless there are unusual
Public Relations waste storage requirements.

- 
— ~\egat ive opinions about waste incinerator plants

~‘an ht- c,iuiiteracied b~ emphasiiing need (‘or t he fiucil- Backup
Iv .  poititing out the carefu l consideration given to site If all or a part iif the plant breaks down , Waste can

se lection: sc’lccti ng a Site harmonious wi th existing and be rerouted to ats t iscinerator at another hiltattoul or to

pr it lected land-use pattei t is :  ll;Iving a lu is tu i ry of well- a well-operated lamsdt l ll , or it cats be dispitsed oh ’ oi ’t~
mats ;uged, nuisaisce.t It- i.’ waste disposal opera hiot is : and base by contract , Ii t h e  w;uste del uvciv or s Is_ t r ; uge area
ant ic ip;utimsg and t lsoroughl~ comuside ning bIte value of hiecottses overloaded , incinerator operating lmotu rs tisay

pitssihlc It cgat ivc  opi m u u utn s wlliie the site is being selec- be exteisded .
Ic

Ancillary Equipment
Water spr: uvs can he provided around tIle pit t ’or

dust contro l. and lire equipment can be made available

4 RECEIVING , HANDLI NG , AND in the pit area. There are enough containers at the
CHAR G ING OF WASTES waste delivery points his sep;urate ;tnd retnove t i t ides mi ’

able or unacceptable materials. Odors cats be controlled
by maintainitig negative pressure in the pit area amid us-

Genera l Aspects of Handli ng ing drawn air as cismilbustion air. Sweepback ports are
,‘\n incinerator plant iuscludes an unli)ading area for provided in the upper pit wall at operatIng (loon level

waste d,’l iv ered by cu thl e ct io n vehicles. Delivered waste ‘or dusposal of floor sweepings and cramsc spillage . Thscre
m a y  either be dischar~cd to a rece iving pit :und moved is a regular schcdtule f ist cleaning t h e  pit. ‘.und an ade-
lii the it s c i m s er a tu s r fees _ h luutpper by crane , sir a tipping quate water stipply and draim i or su mts ìp svslemn shl i ltm ls_ I
h our system m a y  he tmsed imu w lsicis waste is moved to he provided. I’Iue compkte area is illumn in ;mles_ l ,

12
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Overhead Crane c tmu ditioned cab is oi’tem i used to protect  Ihe operator
l i i i  i mu th u t m ,  t. ‘sc_ m It -  uncu lieralor pkmm i Is husing the pil / t ’rorn nibuse am id odor.

i.- m .m ti t - w ,us it - - h m , mti s _ ll umu e s she mit , an over head - dec I rue -_ u Ily
u lmt vcm u i t i u i i u u u i ,m ui  i . hJOt -  l t ui usuut u g a tit les _ I clatnsl uell (grap — Tipping Floor
pIe I Is i sis_ - te l - a i s le t u b  110k’ c u us l lv  hrmd ge cranes. (‘rant- A de nus mt v  of I 50 lb/cu yd (s’) kg/mis 3 I. ms used to

‘su/t - m ’ s .u Imitit- IlillI u I  plant caplic itv mass i t t ’ waste sii,e t h e  tipping floor: t h e  pile depth does null exceed ~
~ s lu t ie s l  . m nc m lieu ,ulutl teed lsuuppe r capacity - incinerator II (2, 44 mit). and list- re is a 6 t ’t ( I .~ 3-isi ) skirt tor pile

It-c d i , u l t -  - ,illu,i si emghi t amA c uu tnp u i s i t i i u n  iii si-_ isle I: plat it relaxation, Ssui’t ieient area is provided ton truck turt ling
la~ un it Ioca0omi iii ’ pit and incinerator teed luoppers . ami d for operation of the i’non m-cnd loaders , am I d work-
cl,’ai,i,uees . expansion nutoun) : misale nial ho w  (m ixing of ing walls are included to protect other plant elements
wasle , distances , peak load hours): amid crane duty cy- fromn spillage , Water supply outlets and drains are sized
d c  (required crane speed . ch arging, hopper feeding, to require only periodic manual cleanirmg. Plant design

~ waste re handlimig amid mixitig. operator fatigue time). provides for gravity vents , ex haust tans , and lire pro-
teetiol l  atsd emsie rgemscy exits ilver list- tippIng tlousr penltn-

( ri/lu’ Strneturs_’ eter. A lire wall may be installed between t h e  luppimig
‘i Crane structure is dictated by clearance require- hloor and incinerator room to protect equiptilent am id

ments, al ignm nemsu , ratio of dead weight to live load capac- personnel.
i ty .  access for operations and main tenanee, and prox-
un ity of anchom age . support . amid eiid bumpers for rails, General Aspects of Chargin g

Currentl y manufactured package incinerators include
, tis_ ’c/ iwmic’aI crane hardware to move waste into the furnace. Chsapmer 5

Mechanical cranes may have carbonized wearing describes the type of charging equipment provided with

parts . resistance to shock loading and reversal , centra l- each incinerator. Iis~imuerator chargimig m a y  be eit her
i,,ed lubricating points, and clear access to routine continuous , semniconlinous. or batch , and it may be
unaintenance areas. manual , automatic, or a combination oh’ the two. Incin-

erator feed ing procedures may be either by ram charg-
/:Ieet ru ’aI Grwze ing or roof (drop) charging.

Electrical cranes Isave unexposed contacts , t’ull mag- Rain ch arging
nt-tic variab le speed com itro l. heal-to lerant m otor , heavy- Ram charging is a hatch or seissiconhinuous inciner-
duly components , ami d a hookup separate from other ato m feed procedure in which waste is dropped into a
plam it co m ponents, feed hopper and hydraulically pushed through a cooled

guillotine door into the furnace. Air jets inhibit flash-
Operator back when the rant withdraws , Thue feed hopper m a y

A small-sca le operation would have remote crane be fed by hand , clamshell , front-end loader , or convey-
contro l from an operating floor punt-I located to reduce or. Some designs use a feed hopper to direct the waste
operator fatigue and to maintain cas~ . s ite acce ss. into the ram feeder , protect against spillage, amid inhibit

dust dispersion. The l’eed hopper height should not cx -
Spare Parts cecd 5 ft ( 1.52 mu). because waste sett ling in mIs c rain

~h ut tutr  comnponeis ts . brake sh ies amid linings , cable, feeder nsa~’ p ile above the unit ’s istec hanical height limsi .
amid other essential items are p1 si ts _ It - s _ I - it. requiring m anual compaction i’rom above. Sonic rain

te s _’ders ni-_ t v Itave a hydraulically driven vt - rime -a l corn-( iwnxhtell pact t i t um device lii redu ce I lìis pnuiblem.
A grapp le wi l lu t i l t s _-s spaced ots I 1/2 - l I (U .46-tn I ct-n-

ters wit h three-cable arrangemiien lilt i sun g le hu u im si m a y  RonJ ’ ( ’l,arging
he used. Bucket size depenuihs on ~ isle c haracterist it-s. Ru of or drop charging is tsioSI common in tliUiitclpaI-
incinerator feeder capac it~ and clma rgung cycle. celt Ic inc itieralor plants and has heemi tused s uiec es sl um lh y

in some small-st-ate systems , Waste us fed hi’ ;i teed
Front-End Loader h opper and f) SSCS directly to the tiirnacc Inst i l  above ,

lo t  small st,sldltls , t he t’nuint-eii d loader us preferred The hopper directs amid controls tlse t luiw , hlluIdl u-te d
ti- er lilt- ptt ats il cm ,u ne cv it t -il l . ii’hmichi us less te l table amid tu n its requtire It ingc d . sl idits g. or rolling gales bu n  t ssut du ula tc

I s_ ’qum i t t-s Ion Sc r mmm c lust rep -_ mit or replacemiien t . F ruin t — char gu s g amid lii chose the opening at time lop ist tile
end loaders ai e pri i pa m ie-tur ed ,und liaise tilled tires Ii) t ’urrt Ice. (‘i t t utunuous ceding reqt mires that t h e  Im it ppem
p nu .’ven I hlowmni I and vt- Inch,’ urn Iage . Ams enclosed , a ir- always he fj hle s_ l to tilaiti lain :mii ad seat -
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5 DESCRIPTIO N OF PAC KAGE SOL ID s_’i thei h u u  a Ie l i i hntsai \  n t s i s . u g s _ ’ a te _ i  or dm rec tt ) In pnilces-
WASTE INCI NERATO RS sl u g Bulk ics a m , ’ liamidled ,is described above. Suittie IflU-

t micipal sc ul,’ sy s t c i t s s  s_’s t ip luuy floor h oppers . mms w huuch
de livered si uh id wast e us dtmt nped Ilurougls the h opper

General gm _ i t t -  and ~ u u i t it -~~es t h I  s t i m l u c t  p s u s s _ s _’ssu u u g  Such s’~ ‘I s _ s i t s

l’his c lua pter provides a gct ueia l Iechsm i ical discussio ml Is - _ t i ,’ been t n u idera is_ ’I~ ( t uul h l c t m la t mc t uusni l ime sl at s d putm nt
s_ t f ts _ uu u m cuin renm l~ ava ilable package solid si_ isle m s c ins _’r- it s_’oillro hl mt lg uuvs _ ’ s s t i s _ ’d htilk~ mmmate nm a ls
ato r c~ s ts _’ilts , Because the s y s t e m m i s  share a sim ilar pro-
cess 11,1w , t h e  m ajor thrust uI t h e  discussuolu is toward Solid waste mmsa ~ he euinveyed t ’rons the delivery pisinl
t he omiuqueness oI’ the donthustiols equipmnemit. It is cmii- to temporary sti)rage . t i t  t’urt her pnuicessing, ou directl y
ph msi/ed th at devetopm iiemit ot most package comh)US- tub h u e  incimscr ator. Alt h ough 111051 curnemitly muark eled
Is_ I rs Il_ is bet-mi relativel y ret-em it amid t h at th eir app licabil- package iiicimi e rahuirs are c la u mmsed Is ’ aceonsm miodatc on-
ly to mtl Stallat i u i mu use us h i lt fuhl~ kumown - Its t’orm llat ion pruicessed solid waste,  it is ol’teti pre fe rattle to slimed I lie
in this ch apter s i_ is derived tllnoughs lit-Id observation nsater ia l. Sllreddinu g louise mis and reduces t h e  waste to a
ami d ~ot11aet w ith isianufactutens and vet idurs, Sonic smaller and more easily hamidled particle size range . in-
em ph asis is placed on describing Ihie general process creases the suntace/vo luisie ratio auid hit-mice the mnateri-
l i nu s _ v u t  ex usting 5’, s te mut s  as t ise~ were observed in open- al’s comnbustubiluty. and, by mixing, miia kes list- charge

- 
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a t j i tmu .  more hu_itnogetseous h iatt umnpr ulceSSed sudid waste.
Siuredding im icreases the Case amid et ’t iciei ucv n i t  thermisa l

Process Flow processing amid gives sta bih ily to l i s t _ i l  s v s i c t t l  perhorm-
The p I s _ uces s Iliusv tot  all package s~ stern s is t ’und’a- ant-c. A si mile variet y ol’ suit- re duction lsardw lune is

memita llv t h e  s_ iss u e, ~s_ huxed solid sv .iste is collected and currently av’ailahle , amid st- let-tu nis s_ ut ’ an ap propriate unIt
delivered 10 a facility where it is wv ghes_ I and processed, depemids Imeav il y ott list- mua lu tre atid qu anti t y st t ’ the solid
The un_ in processing operat iiutls :uie delivery, temporary waste. Itt gemse ra l . hm eav y-dut ~’ . i’u. ’ it ica l- t ’ee d, reversible-
..i si rag i.’ . burning, ash retstovah . and air pollution control , drive Isat ii msi e nr nm hls w ith u rep lacc uble hiamtiier tips us e

ade qut ate for lIlt- ty p ical rnihuta ry hue ss _ u hid sv , icls_ ’
Solid waste s _ tel us- e r s s _’s are weighed at time facility ’s s lns _’atn. t s_ it uplele reds mtidz t ts c y lii lists h ’ uusi ,’s_ ’s ’st i l~ s iage

e lu l mam l ce by t s i: umt dand platt ’u sn tm s sca le. The weigh sha - is desirable , smmuce shredders arc sm g hi- u m i . iss ~: ‘ I_ m iC e SC u l ls .
I bits miua ~ be tti a nu med or au Is sun _ i t t ,’ . While requiring u and es_snt lms ui lus. reliable ps s _ u L’es st uig itt sit~is_ i \s :sle is
ssi mnew hiat higher cap ital  outlay, an a utomatic system n ticcessar y.
usually Proves less cost l y t hiam l a mIs _ mIs l ed one over the
facility lih ’c, An anIon s -_ m i le systems i nay include either a II is getsen u lh y ps~’ s_’ t . He i s ’  kc~~’u ssu l u h si .ult- l i l us i  ums ~
s t :u tsdmn d l l s l t 1 t t i i z u t t s _ ’ p n mmm tmn g  s_ It -vi ce ill II rem s i uu le— re: udi mig Ilhiot Ig hi a s\ - s is _’ mss to - _ i ’ - s ,J uu s a n~ ‘ 1 t l j , u u l t  I’ :uuldl uiu lI
elec ir s _ smui c 5’, stei n Itt the lat ter , si’ s_’tt - iuls ni:uy he record- prs_ th lems asso ci at es _ h w it h s_ l i’ age s ’ l  ilisis i . p u m m u s _ ’seihle
ed in Ihie operations oft ice inside t h e  facility. A signal materials. OI’Icus , I s s _ w e v e r .  te uls pub ramv t im ’ i s ’  3 s_ Lu ’ s s I
at t h e  weigh st -a ib is indicates whuet i the truck weight has St usnu ge is IiCs. ’CsS ,il : Ill IS can he :i.’ u sul sp ltshl es_ I iii I Itt-
been recorded. receivillg pit. Slire s_hi he d su hid sC _ is l e c a mm a l’ s’  hit- s t u n s  s _ s i  in

agitated bins , but this approach usually tue_ ins highiet
Tllere are van iot is riteam is u)t im s m h i al l > handling s ithid capital investment and operating c uss t s , It ’ a Iippmmu g

s i_is les  delivered to the la c ihsuv  - I - n ’ s  laiget waste str el um us . floor is tused , it shs_ iuld be adeq uate l y s u e d I s _ u _ i d t - i u m t i~
:t pit-: tt ud-c r-_t ne s~~tt - i  ,itIibit I l l_iV hi.’ desirable. W aste is mnodate storage amid sort -c requireusients
duitm ip ed dir ec h ls iumto t ime pit . si l l s _ l i  is tus t ua hl y desi gmie d

su us_ - s _ i  it nt t i t l s_ l a he ~s m s gi.’ s_ ht i_ i t l  l i l ies , A ccii i l lg- m i ts _ , um n ted Shredded so lmd 55 :1st c is fed mis ho the p-_ mt- k- age imse mn-
crane moves mater ial tr u smit list- pit III lutr l 11cr prusccssiu sg. erator as reqltired to Operale tile SVst  t-uii at iiuit ism nal
Ov,’ ts t . ’s_’s_ l bu lky ss_ , s s t s _ ’s .u ts _’ remiiove u h , a m ss _ I iusdu )mul huisl ihkm capacity. luici t s s_ ’ r ab nt n  let-ding ‘s s_’ i t h s_’r euIll IimiI ilut iin ,

‘ui lIkIcs ‘ire ~s_’p’at.iIed tin s_ I l5~~u)’ s:bh s_ui  recvc hitt g. (.‘oiiihus— semi s is_ on liii Ui util , si halt-hi . depcnuius g ott lime mmm i i  t ‘s
lm hle ili ulcr ma ls e , t i t e u lulo large tsr oh ’ too great t s h ruc— desugu s . Halt - h—t ed i t seh isc ua luu ms a te  i t s_ ti_ i l k u im t t av i s rah le,
I tural sI remigl Ii I o he It atidled wit it m ixed solid waste in hecaumse they tn_ ike U dit ’ticult u I  nsaitstaits s _ i  uss t  uusi i 1
su bsequent processing stages ms iay be diverted to an us s leam ss production ams s _ l ‘sui l id w h i le  d is pussml ,
auxi l iary h eavy-d itty shredder (‘or breakdown. A sys.
le mis using a mipping tloor and Irou t t—end loader us -an al— T h e  final Stage of list - i t l c i l sC Fat I i l t t  pt l  us_ ’ s_’ss us i is t t a l lv
ter na l m ve to list- pm l . mt ss _ h ’ c r a nc operat Ion. Dchmvered solid ul ’t t - rhuir n imsg. ‘\ t ’Ier b u u r ui s _ ’ ss  s it unului ix’ Ii ’ ui t pet .m l ui te-as _’tt -
waste us u.hutiiiped tIl l t Ime floor and msioved h) liii’ loa der ‘i , i l s _’s_ i and s lt iiumlih l i m usu t  lIst- iu ’ m t l ps_’ ral t tre ma ul gu ’ ill s _ h u t -
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bt mst io mt ~ 1 o s _ I s _ is _ is Cislen ilig tim e sic I l l s_ lam,  cut ti i hiis t uui t t u _~55 mi i ruuug ii tIme tl , u m m ie Ii s_ Huh - ‘l’ iue m etals w mil ci hl mer
chuats iher , c uua lescs _’ a’s a l i e _ i s ’ s  misetal act utsu 1 or plaIt- ouut urn tht-

,us lu m l t . i u i t ’ s_ lhs _ ’~ , t ius s _ ’ ill v t u v t l u g  re smsl i v iu i t - s , suime i u a s _ ’ s_ ’
Mi 151 available bt _k k.tgi.’ ~t i d~ti Ci :t tons imuelt.s _ Ie at Ic_ ist mmiem , u l I is,u ~-_ Is ’s ihi ro s _ ughi aim c it-cl rush :ut mc precup tat u ur -

seiml icuin I i m ii is u s as lu and u s_ ’ s t d iii.’ retiloval - Il is p -_ :use is s _ his ’  By takmu ig comuhu ust m u s t u air I nt mmms suilmd was_ It- delivery
cussed separa lelv iii appropri le t m uc u m ieru ti ur sed t i& ’ t s% , and storage are -_is, s_ Is _hors call he com it tuihi ed et It-d Is c1 -

Nsuuss _ ’ fruit s s itreddii sg operations c m u  be u es _ hu i e cd emt i u c r

Stu us _ ’e mixe s_ h ‘ sus l t s_ L  ss_ ,usls_ ’ e. u su C ,s m lat il im p Is 2~ perdetit dv propen i~ desugilimig lilt - utu it itous umug on by inst allmmig
:is is , hnghu tn_ ic’s em ut is imuim i s , t ie s lIsa\ I’,’ cxpeetes_ I. \~t c l  s um ac s _ u u i st iC part ituons . I-un saf e ly ,  shredders siuu ~ thd he sum ’
lh r\ po ilutuots ab ie m iie m s t s ’s sl s _ ’ u u i , ~ cams be used h owever , ruiuti ded dv blasl pant lhiu mis , with hu)w- resls tan cc blast

4 wet systeitis d s _ mmusuumtse l,i m ge iii u u t i t  l’s of ’ psiwer ami d patsels imss l ailed on the ceihumig.
eau tss _ ’ a waler lreahumseu m l pr utbki tu. ~“s_ ’ m u W  ii scrujb ise rs
aus d hit g tu -dra t t  ii ius _’r ‘s pm u e~ s_ l ,n iu es hs .ts e suc,’ess l uu llv 1)epe msdimi g si ms tIm e msa t urc amid quamitity of solid
re dutced ets t mss ius ms s t r s _ u us s s s _ uhmd w , t ste m s e l u u e i _ i t s _ u i  syst e u l ls , waste beimig processed , pns_ ut i ta ble muatenials recovery
hull t h ie mr use cotild i.’l Ii’s _ i  humg hier s_’ ipu i ml ami d atinuma l 

~t huge’s musay he iuiciumded its t h e  svslcmss - A variety of ’
d u ls t s tro ut ) wa i t- I  trealm uleisl requ t i le ut iets Is, it ’ hI wet ash proven hardware us ava i lable for m s t a g lm c l ic ’ s I edoVt - uV .
retutova l s\ s tei n Is sts,’d. ml us us t t t - t i  s _ s I l l ’ s  emmue m ut  Iii ulse ausd ca rt he placed eit h er het ’ore s_ sr after hiie simr cddu ng

• ss_’ t u m hhs_’r ss_’ ,u ’siew: u iem tilt quu e umc h m i m i g . ( s t -  iii It sciuuhb,’ SI_ ige . it ’ s_-cuu m uilui i ical . - a tm a hui tm si ms ulmn m e s _’ il V s_ ’u~ s sl t - t i l  caj i
usual ly requuires a ukmu,stt ’t In tnit ibuh mtw c imauuie a l dept u. I’us lltuw t m m agm meh ic’s ut - cu ive r% - Separa Il u i ms nil glass ami d cul-
su I it s ms m l  droplets hi ll t h e  11) 1_ ill . li_ig lu um s c s amid cit-c tr im— let is tilore dih ’Iics_ ult . uusuah ly requuir imtg additi s_ imsal shred—
statm e precmpita lors :us s _ ’ t ime ch smef al le rml a hm vc dry collec- s_ l ummg art s_ h agitated scnee msim sg amid wet recovery stage s
t i s _ ) t i  s sI t - miss.  ‘lu reds_ ic ,- t h e  pusssmb iluty of tiller fabric s_ ut- Is as tiolat iomi, Sot-li recovery svs te m m ls requ ire highs
damus age - -a c~ clu u t ls _’ sep aral s_ u i us uses_h I’e I ore t h e  hag- ilsves l mcmi I amid ut penu l ing cos ls. It iuas bet-mi uhs _’ts ionst ram —

houuss_’. I Img hu’I etti p e tahuis e diii I i u s t s u t i  uti,h lubra s io ms —res is — es _ i t ’requ uemut ly t li ut lilt- niost cco uu i umusical s_S It ’, h ut iSill Utt -

tum sl miie d tu  s ut cit as lLui ur s _ icarb uu iu are me , s u i i i tm iet uded , t - st lvageuble mnate n ia hs i’nut mui ot her wastes is In curnscien-
hi lily o~ss_’ ratu u mg s_’uisis n u t  lihiglu iss usi ’ s and s_’Ieclruts talie tkouusly praciice source segrcgat ioti.
precipi halumrs arc g ets e r ml hv euimiip ~urahle. ~-‘u bagilouse tis_ )r-
iisall y lu-_ i s .t i:ur:.zi’ II) 1,111 l u s _ u s ’ s c p s s ’ s s _s_’ m req um re tssemi t . s ims e e Rotary-Kiln Incinerator

- 
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pressuure drops act  isis the u mim i l  cams It,’ great , Pledupitat ui rs Time primary cousshu~lii’is chua mnhen of a rotary-kiln
are large el t - cin ic it  c ul m ls u im im e rs , A preci pitator-ha s_ ed de- imucin eral or is a slightly im ich im sed. netr a ct o ny- himied el-
sigul ;s iact -s a lu ’ s s_ ’ -s _ ’ t t u c u , ’ sue ~ c~ c luumu e alit-ad of time ash imsd c u- (Figu res 2 and 31 . Imi misst com ist uercua ll y :tvu iLuhle
‘sli ur_ i gc  hIts Iii u s _’m uuu s i e .ut l ~ lout t - ill s _ ls _’u ’s ss _ iu is _’ hs ussay s_ h i lt S ,’ t t msi ts . time slit-li is prefabric ated. sut that lilt- km lm s tnay be
ams exp iositt ms . \ h , ui eu _i l cs _ t I le s_ le d i t t  ide s_ ,‘ lu uui s _ ’ ton both s h i pped as a unit. Retract s_ ny tnateria ls are customarily
tIle tabric t i l t e m hIl l s _ I d ec11 i s s i _ t t t s _  htm ee pi lauu ur svsteu uus tnade to speci licatiomis giveus ns lentils of ’ t h e m  mss l’ l b Ier-
shst i uui d he q iiet sdlle s_ l be t u i te  , us _ I s t i ” s i i~ t h I  lIst- ‘isis bin, A ance and resistance to abrasion amid corrosion,
p rs_ ’ d tp l t a t n t u  ~‘s s s s _’ i I l  uii. tv ii.’ qi u i m s _’ pu t - d o mms _hm llus nm ilg ot lilt-

tit me i.us s_ s_ i l h s u i l h m i s  u m t i t ’ s t s _ hs _’. Sut u ,,’ ‘ s I t i si- sit ,’ coml tu ius s During cs_ its i huis lis_ i ms. lIst- kilts rotates ’_ i rs _ s utti d its Is _ sit—
V t - i s  l I t t l e s t t h i l u t , mlii.’ Is -_ m u t ic u ml a t e t u ia me rial ’ s ss_’ut s ih iv ity at gittidina l axis s_i t ’ symnietry . comstim sua ll y mu iix ing lIme
t h e  c usllechit s t l  s_ ’le,’ h r i u s _ is_ ’ usu, u~ as _ t s _ s _’ t sd l y , t t t e c u  h u e  u mmsut ’s c hange mechi atmi ca ihv as II is being coluveyed Ii) the di’s-
co lleeti usmi s_- I I t s _ u t - mm , - ch arge emid. Tim e di t lisla t sl inohiomi s_’l ls _’c ut vel  breaks up

ca kes_ h laye us on t u e  charge s suurt ’-_ uce , c isms hi m t u u a hl y cxpum-
Pt s_’pj t uu~g tiil u ism i lg si ‘ I ts _ I w: usl e i~ It t ’tie h can create im ig fres h stmrf ace s aus d i l icu s_ ’as m i ug eu it ss btusl ti lls ctt ic ie mscy -

1 1 1 1 1 1 1  i’ s s I  t i ’s cut v i ri liii mieuu I_ i l hi-_ till nij s, Aim lit iods arc me- in a we l l—ut pt - i a ted unit , thi crc is appr oxtmssa It- ly i) 2 11cr’
s_ i tmire s_ l t i l t  sl ire s _ l s _ hs _’ t s  w l si ’ ss _ ’ u l I t - g ~Ises c us n l ’ i u m s  uu p to 11.05 ct -l i t  cots ihusliuimi, Ilu,’ c u sm ui buustuh ie ts’ua t em u a l dum es
i t t - us _ i’ l l  of lIlt- i i i  ‘us c m t t u m i i i s _’ s_ h dum sl , h i g h chmlo rhht- s_ 1ui i ck l y. tu z u t t l e ’ s , , mmus _ h humrt is l I l t ) lu)ttg i lhV .  (‘u~ im buuslmuun htt r
s_ ’ s i s t s s t n l i t s  lo in hit ,’ ,‘ i,u m u l t i t s i t s i n  l~

l n I s_ ’ s_ ’5 ’s tO’ P0SSil’hlC . is prt- Iit-’ itl11 liv is _’t ls_’s_’te d lit -am hroiu s withuu mi list- km lu i
l u ’ s _ t I m ’ s, ’ l I I s _’ h ’ ,u sie i 11,1, b I i ’ i i s  i t t  sut hil waste tmm ,si Cliii ’ Thue igm u ili unm b mmrmme r us loca ls_ - u i ml mimi ’ dIsch arge end ust

l I t , ,  - .iu hs l .mu s t i . u h i ( I u . m l I l t l I s _ ’ ’ s  i t t  
~~~~~~~~ 

I e h ) I u luuu h t - ’ s  II’ t hi s _’ ki l um lul ls_ I t l ia ~ lie itches _ h w i t h  ligh t  ts r I ts _ ’, t s _ v ,s u l, gas .
l . uu ’ s ’ n ) u I , i l l t t l t t - ’ . il l j li.u It ’ti m I t t - h uts  .115 ’ l t t s ’ss _ ’ umt - high s_ ’ u i l t ’  Ill h Lmlmsmllals he li s _ i uui s _ h s i , i s h s _’ u u t t i s _ ’ iult I, ls _’til ps_ ’ r l u t tm u e ’ s  suit .
s _ n,’ l t I I . l l t s i l i ’ , t u l / t l I s _  , I I I , , l sh s u t u u b t l i ,  It -hIs_ I , ai m s _ I h m u m h l m i l ( t u u y  lieieiul to s t s i t amus t g i u m l i u i l l  are m mu sr m iia l l y m utaum s hal l le s _ i by
W Ill hi.’ s_ ’ t l i t h l s _’il .t’ , .u s i u ls ls ius _’ muu u t hieai-~ teni ss o l: t h e  ad o— t h e  bum r ms it ig i’l l_ i l  ge , u l t s _ ’i sh ut lum p . A ds _ hmll u it i al  It m el t-’iui he

ii ii t t ’ t  used s_u lue ms I It t-se s i ’  1.115 _ ts s_ ’ res_ l tmccd au s_ I evap— St b 1)1)1 ied Iii t hit- kIlts wlueii iv .lsl s _ s Is avtm i g a hit-a liii g val tue
iu i , t i s ’ i  Ill III,’ t I l t - i  bed t i l s _ l  t h ese 011)1115 u lS I s_ t i / , e d  us t h ey t u st i  luiw to sum ppo rt seht ’— cuu tt m is t mslm u umi a i s _ ’ hs_’ itsg butned.
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This . I u s _ m l tau fuel m a y  lie uisk es _ l with th’ue ch arge tin Due to t iterm ita l Islsses amid t u e  _ iddi luoti iii s _ S i  d’s ’s .111

bummed imi cit h e r  all auuxih iary hum riser i)r t h e  ign it it s m i gases leaving t ue  at let b uurtu t - m si’ s _ i t s ‘It ~sou t tua l ly m _ i mt g s _’ bs_’-
huu rmts _’r. tweems I 500°I’ (t~l o°( ’ I atid I ~utui I- I 5 u~’2 ‘( It t h ese

gases mtms t j t _i’s ’s , l i s es _ - i I~ but h u e  .115 pil l l t i lmu i l l  d ot t t rol
lIme I ui,IIv kiln c - _ l i t  huunts t iiixes_ i s_ s _ t h is _ i waste hi’s u t - -  equ punt- mit , ilui’’, titlist lie pmus s_’s _ u uu i s _’d ls~ em mhe r a si_ i i i’ s

s_’s_’t ’,i’s_ l Os _ s _’u ’ s u .’.ed hsu i ikv w a s i s _’s au c usuall y s l trs _’dded 10 s p t a ~ - as_ Id it~oti 01 les ms~se u mtu g  html , s _ sr a Imeat s_’\d/t.iul gel -

u u i s u t i s _  c ui tmi plele cis t ithuisli s_ s it wut h i t t i  reasuitiahilt- s _ l e i ems— Its ilue la t ter  s_h is _ i’ . es _ s t - m t - s _I Itt - at iIi_ i~ bt- s_use d bus heal
t t u t u  I i i  Iii’s - lees _ hem ’ s uiii Cs_ sIl l  muse I cial I ~- av’,m i lab Ic uu mit ts arc cs _ sit s bs_ us t is_ its ‘iii s _ sr ui sed else w it t - me mit mlii’ 1) 11 idd ’ss_ i t t  g

s les t i~
ns _ ’ s t  i s  Ii C s i t t u u t i u s _ I _ i I s _’ Is_’s _ nh i~t u i,u hi m h u t ~ - Sluui h gt-s um u t i plant

suuu m t l , tm ‘ ss .u ’ s l s_’ s u s , ’ u is s t , u l l n  s tsu ’ s _ s _’ul s_i t I lt a varuu hil e supp ly
us t ’ si lts _ h si , l ’s ls_’ hi— f us us _’ s_’ l t _ i ig u t tg ,  Buu l tom s s ,ush amid s e s l i u l ’ du ui p , msl s _ s a si,,l l s _ ’ t  “st-a les_ I a s l m—

lm am ud h i is g lum l it below t h e  ki lts. A gralc is ss_ l mt is_’limilcS
-_ min I s _ s _ s _lit Chums Is,’ isis_ s_ I l it cit ht rge t Ime prm r na ry placed in f ’rs_ imit s _ s f t h e  bs _ s t t  uims i hi s_ hi -h uami s _ I hi ti g h ardware h I

c h saums hen. A’nl I is cu ll liii ti uuuisl~ s_ h tsc ii hun g es_ I th u r us umg hs hi bra t s os_c rsi ,es_ h comnhu isl idles s_ us _ l u as camis amid pipe’s , html
p01 1 t i  liii’ l tu t t t i sm t m u~ f It s ’ l s_ ’ f i - _ u c u u u i y . l m t t e s _ I  f i l i t u g  hiousu l t h is eatm caums e s _ s i t  hl s s_ - k , is _ ’ s_ ’ a u s s _l ash backup. It t h e  h s _ ut —
hut tIle s_’ ul s _ I ‘I h u e  um l mul , lii,’ sIu s ~ I i , uu g s ’ euu s l I t tmu t g  hu nts_ I Is I s _s I l l  as h is sut{ t i i’ teuuu k use, si ’a uer .c umuul es _ I scuew aumgers
es_ is_ lIpped si mt l u l ht hv r i l uthu c s _ al ’ s  hulls _ h h ie - _ t t — i t - s is t - _ u uu i  g -_ usk e t s i’ tmi  l)e s_ used f ’s_ ir as_ li ncit is_ tva l .
lii utulm ib u l air hs.’- _ u kags_’

Sonic available rotary-kiln im se im s e ra lors a te  eqt utpped
T he  detemiti usu i time of ss_) lid material passing th sm ust ug hs f’s_sr eut her cos _ m istercut rei l t  or c omic s_ urremit ga’s c l iarge flow

t h e  kiln is co ntr s_ sll ed by the c’s h i ts _ len ’s slope (uisuall y (Figumre 4). Concurrent flow is used I’us m drier , more Itet-
200 ) and its molalional speed. Time v e l s ie ml v  of gases pas- eni sgemses _t us w husles , Du m nut sg ~‘ an h) s _ >~Itl ,a Iiushs ~ suI ts _ h fuuels ,
sing throuugh list- cylinder is del e mmisi mmed lam gelv by cs_tilt ’ t’luue gases are cusms i p letehv buinnes_ l mis t h e  af h s_’n butnmier ,
huust is_ i ts air requ ire itselihs . ( ;_ is_ s_ eli cit v is partiall y coil— perumsit I imig imi giter t hmer tt ia l ls _ tad ui m g ius I lie s_ ’uitii htisl mult i

tro lled dv mu os_ lu il_ ih ing the imudum eed s_ l rat ’t f’an and damis- is_ me. Couuuit t - rcs _ m rnent operatu usn m’s suitable f u n  mtsein e r-
per. tot-a led .ilt ci time hius ihitt is_ u is cs_ sli t rush es_ luuipui iem ’u t - at irig slumdge s . ( s_ s ts ibu t s h must s p rs _ sduucts ant- its_ed to s_ try t h e
G-_ ises l’rs_ im t ime primary chsamii be n pass i ul t o the at ’ler buur- incusmning ch arge . hse nm s s ul tumi g  h uug lser combust ion ef ’fi-
mier ’s s_ eeh iu ij t , w imer e res idumal Vohh uhil c s are cousibusbed in cle micy.
aus i ts v gs_’ ti-rut - lu _ it ul lu isp lle it - .

Field erected rotary kilts it scit s er ahu sr s h ave l i t t le long
Alt lu sm umal ic Iemm mpcra III re s_o tt  I m i s  a te  used - A pr i— It-run operat imig history - Nusta bhe its st allah ms _ iii ’ s’ ~trt - t h e

Isiary py ruuti se ler m mtus t l ibu s r s the te inhie ratutr e of th’ue gases Ch icago Ss_ s ut h iwest imic mnera lor ari d t h e  1)15w (‘hiemucal
- ‘ lehmvi llg tim e kihu l . ~\ l te l l  t im,’ exu l  gas temm i pt - r a tumme tails be— PI-at it u s  Mmdhauud . Ml. St ms ah l nuslary khlt is hu h ’ employed

hm iii .1 p is _ I  is ’ It- nu ll It Is_ ’d ss _ ’ I ~ t dii I - gas flow Its lime him risers Is_ i Process spes_’ ill lutes_ I waste m m s cc ml at m i s_ hem ilm i hurt /hi t  It In
I l l s _ l s ,’ ,iss_ ’5 A ss_ ’i,’ uu mus _ h euint r u i h u l umum u t u sm s gas le t isper at tures is l)t - mhi t mtins ,

mmi t h e at le rhs u i rt i e m , WlI,- Il list- a t ler h umuluer  beuiiper.t~uure
ha lls iseluiw h u e  set p s _ s i t t t , t h e  humniuer lit-It t release in- Controlled-Air Incinerator
d u s _ ’ht ’ses. Wh it-ti flit- t em s sperat um ne exceeds t h e  uuppem st- I (‘ilmt lm s _ s hi e s _ I-humn i m s ct l le ra h ut is  Is huvc [s _ it - il iI~ gaine d

pusi mit . b ite bum mner aim tu > mtsat it-ally mnodumla Ics dowui ward , his_il ium Ia nil y Its Sill is_ I was_ It- u i _ I t i s _’I h i l t  u ill - prinCupht liv be.
Au addi I hu t s_ il utp l iusna l hemimper ahu re con lrol a ppara t ~~ 

c -_ tu u s e ineXpet iSuve . slusal l ’ eh l I) as_ ’ II V uu msi h s ame beim ’mg ts iats uu-
f ’ru on .1 iZh l’s limed its _s it - n shs it Is s_ iowum time bit rm iers , faui , art s_I fat - Is_ u red. Lange r li-_ ic L’.uge ii II  its ( I .25 Ii iii Iiu s _ a  li-_ I,’ iv
feeder whit -mi g -_ l s It - tnt pe r t  l Ili es e se t - es_ I a sa fe u ppe r Ii m— fllls ge I hire ~uvau km lilt- in h is _ ui  mm s a h s _ I m Cs iii tl i~ui h u h ’  mu ’ s ( lug—
i t ,  -\II hu la rt is ius t im e cutis tr is i j iiu)dhuie at - hivales af ter  sat ’e— utres 5 . (‘, a m s s _l 7), Ituttlu i t t  t h ese tu li l ls us pc r hmt e s _ i l l  t h e

I’, sh i uul s_ Iui wu s. ShI usit - priuicip ls _’: t ime chiu tn ge is f ’es _l i l i t u t ~~~~~~ ehs at i i —
her, ug m mm l s _’ul - h i s _ i  l l ms _’ mm l tumrmm s _’s_ h Itl .1 st - s_’is t iu l ; tu  s_ ’I t ;mutmb s _ ’t

Rui f_ i rs .ku hm l t I I s _  u i h s _ ’ l I t i i ’ l ’ s  ts l l r m um.mI l y uu l is_ ’ i u ts _ ’ s _ vi lh l  14 1) t t l  w hi me it s_’ ’Si ’ d ’ss Ill hIliul h tuh s _ h t I t u i l lh t i  lIt - huh h t m~ Slth)P h t s _’s_ I. -‘

)t s_ ’ I u _ s _ ’iI ’ l iue usl s _’Iie,t I III tIl thi,’ )5~t t i ih t5V C llhtllihel , Op erh t t .  we Il ’us pe uhll euh s_’ u tu l tu t lh s _ ’ u l’bIit Ill,’ u l l s ’ m . I h s u I  w ill hts _’h thu _ ’Vt - tie’
fll~I l s _ ’ lIsps _’ml m l t t l s _ ’ ’ s  i u m liii’ kilum , uu s ’ ut ’ s u t , u l l~ iss_ ’ bwes _’ls 1400°F Iwet - m i h~(1 aui u h m l3 i t t - I s _ em i t  s_’ u t i t u l t l l ’ s h t s ’ l I

~‘l~ t I h ulls _ h ,
‘~ d l t )  I- ( 1  ‘lul l I -

- ii til i .1 l,’s_ ’ IlllmI m lCumt Il’s_ h
u l h s e l _ t u I l l [  i . u t igs _’ h iss_ u I ~lb t I  I’ (b ,4 u ( 1  .uti d I ~st )( l 1- ~Is_ uh th t ~~i’lhtdk t o  I i i s _’ co ust l i l ll es _ l’ h i uu sv s l s _ ’ u s i  Is t Ile I _ us _ k

is ’ t - I s s t c hi h u i g s _’ iiiux i m sg. I l i t ’ s  uIs _’ t l c i s _ ’ is s _ ’s prevents lIts’ i im ’ i t s _’ t t h m i
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f t i l t t l  hs_’llIg h i uuri us _’s_I cuuumi p he l i ’!s bu tts _ h u i f ’Ie mi c auses t uu ru t ad e  a c h ta rgs _- II mmi u i ie  t l ia um .hu h u t )  lb ( i t s  t i l l  kt - I I lus _’’ss_’
pIul’s. uhi  uu u ’ s I s _ ’ u i tper -_ ut l i i e  is c u u ts lm i s l le s _ l  hs~ add iimg air ausd u i t um ts p l i u c s _ ’’s’s t ime el u. ur g s _’ s i u u u t l , u s l ’ s  to  hiu s _ ’ i l I um ’ s  d is cs _ m is_ e d
a t t s i hiat ~ Itie l h I  h u e  , i i te ubumut er  utid s i lui l t - t i t t ics muodu— pneviousl~ lime c i ta ige us p_ tu uahl~ pyr s _ > h yied uu s t ite p rm ’
k u l mmug t i ue a im suipp k - Iluss i-ever , i t t  hu tu imiipnuiperly opt - i— u i_ ny c hsat t ibem. a tts _ l I l ls.’ l t u u s lu m s _ I” art - lilt - us passed
ate d um uuu u . t hus.’ cam bus us co t s t e t t l  s u i  ash eumlilled Irs _ sits Ihse mh uts_ s ugi s an a f t e u h iu m m n t - l  h s _ s c: u ie d ,ihuivt- lime p iu lu l _ i t >
t s i rut htce is s_s i l t - n  su ch ,  c imamuben. l’Ime tf ’le r l ’ u uuu is _’n i’s fired sVI i l u  d c _ i t t  fi tch and

ef ’f ’ec ls cs _ umsm plete co t t i tsu s i su i t u  s _ st t h e  1i~ iuu ly ’ s t ’ s  pros_ ILud Is

Se\elhi l V e si s _ l i s m s s s i t e r  comi tn s_ s hl ed - air  s_ ini ls witlu scum u i— In hmn t-Xdi’’ s ’ s a t E eh i v mt o l u misen l .  ~‘s _ s _’ ws _’t t it iude ls f s _’.u huiu s _’ amu

autot siahu e lees _ Ii’ s ’ s  ,iutil seimlic0tibi t s t ls_ st iS ashu~memoval ~~~~~ 
. i t bs _ r buruu s.s hmr s _ d  Isi .i t i s ix iu i me u uf P> i s i l y st s  l i l s s s l b t , I S

it- isis , Ciu m m e u s t I v .  hss _ swev er . f’umllv ht umtoms s a l ic ash nemsioval fm o mss lilt- Pt t i h iä t > ehu a m i s b em ,tmsd pme iieated a i r . si lti chu ‘1
us mu s i l  p m u s v e m m  t t - t - h t u i u l s s i iy Because s_ if iui gh-letnperalu ime te ds_ ices s _ heats i s _ mel m eu i tnm e t s iemsu ’ s

s I_ uggi t ug i tt lIst- pn i m ss -_ l r > cl t ; t mii ber _ lIst- utuit hi~us a cslhts par’
:uh ivelv large 1u:i~ tiu smi of dus w nt im s se ,  iv it lu corresponding- ‘Flue clutch s_ Ir huwbac k I s _ I  hI lts I> Pt- s _ st  c is mu lru i ihe d . a mn s> ’s.

I~ lui ghi s s j ~t - i _ it t l l t -  aus s _ h i ta i mst e s iaus c e c usSbs. Most av hti lht hhe It-u s m’s t h a I  wh te t i Ihe s_ liable llhtS beet s c iuls ip lelt- lv pro—

umus i ls ri’ s_ j u u ire tits _ s iherate s_ l lm h u n h i l i e ’ s  of auxiliary fuel, al— cesse d, the f’s_ m i mi _ ic c mush be silith ihu sw t u amid a l lu s s _ s _’si 10

lu s _s utg lm re s_’eus liv t ie V s _ lu  I pt -s_ I s _ i  miss bust is_si t  cu Iti t ns_ u ls whu ichu cool he fume auso t lse m bhu I chu Churl he loaded salt - I , Ret-eu I

httt hs _ s m s s a l icalhv is i uis _ l um la Ic s _ s  ,s _ ’ss .u Ii 115 t h e  buf hem hum riser design imtms s _ uv h tt  i iut iS e imip iuiyit sg Si’ht st i’s)til ns s _ muss _ ms chiargung

h ave re s_ I ut ee s_ I t - lea us fuel res _ h umm r ems te msts.  t.J ms dertl re air h as  an d ash removal are be m m ig m nsp leti i e tstes _ l .

bet -mt lmi, us _ huiib t le,I III - _ u t i s _’uulp ls 5 s s  .ls _ ’ i l iu,’Vt -  cs _ sts s ta msh quh uhiiy
utt isl I- gases puss i t sg  tuu l is t -  a l le r b s_ u r t seu.  ‘there are Iwo Numiseros_ is municipalities amid somiie iuis la llatis_ sns mis_ )w

basic contru IlesI~.lir its cu iie rator comsfig ura lions. T u e  tlnst h ave this type of iu iciner _ ius_ sn its ~~~~~~~ Of all pack’

is cotis linises_ l s_ sf t w s s  “pigg~ -back ” com bu stion ch ant- age im ic iuierats _ ) rs rece ived , time starved air is_ is t u e  longest
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Table 3
Comparative Ratings of Package Solid Waste Incinerators

Contr oHed Rotaty Augered Basket
Air Kiln Bed Grate

Reliability
Prior all 1,5 2 3.5 3
Predictable wear 1.5 2 4 2,5

Tuital 3 4 7,5 5,5

Pructicabilily
Complexity 3 3 2 2
East- of maintenance 2 - 2 3 3
Ease of s_s pcr-ation 2.5 2.5 1,5 3,5

Total 7.5 7.5 6,5 8.5

Conservation
Material recovery 2,5 2~5 2,5 2.5
Ps_s wer cusnsumption 2,5 3.5 2 2
Fuel consumption 4 2,5 1.5 2

Tustal 9 8.5 6 6.5

Env ironziuen t
Air 1,5 2 3 ,5 3
Water 2.5 2 ,5 2,5 2,5
1,_nd 3 2 3 2

Tota l 7 6,5 9 7,5

Experience
Number of installations 1.5 2 ,5 3 3
Operational history 1.5 2 ,5 3 3

Total 3 5 6 6

Economy
First cost 2 ,5 3 2 2.5
Recurring CostS 3 2 2 3 - ‘

Total 5.5 5 4 5,5

Grand Tustal System Rating 35 36,5 39 39,5

Mean (Standard Deviation) 2.33 2.43 2,6)) 2.63
(0,75) (0,46) ((1,76) (0,48)

Poss_ible lies_ut: 15 Tmstal

Pus us_SibIt- Wmurst : 60 Tustal
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tiaci’s ami d dt ictmn g. f amls _ mm’e s_ I l s_ is_ uet ic l u water , electr ical Motion Instruments
b u s uw ’ t - s  I h i u ! s u s _ c  )h ( 2 )  I s _ I  h rs _ ste c t t ue  envmr ou iisie mit (sen- Stoker and conveyor drives and tachiomehers h u_ i r fan
s s_ srs tuu r t t i  _ iu id w,iIt - u pohi uthumsts ) : (3) to provide moni- speed are provided.
tur ing amid back grouus d int’orm mia t ioui on plant pert ’orm-
ausce : amid (4 )  to optius iis_’.e s_s peraliouis amid ecomiounic ef- Visual Observation
fui ctiveness ( reds_tee labor and isum na us error through us_ u- Shielded obs us_ rv at is _j u i ports ts _ s t h e  turt ia ce are in.
ts_ im is at iou i). The degree and sop hiistic atio us of an imitegra- stalled. Wh it -us appropr iate b r  sal t - hy i t - _ i s s _ l u s ’ s, uisirror
ted tmsstr s_ ut nen t -cot tt roi syste us t dcpeui ds on plant size systems are s_ ms c d for uuudir ec obs e rvat uo ut s _ u t  s _ T I lt -_ i l Uus it

auid econuins ics, oper at i s_ s u ss amid/or pruicesses .

Centralization Wei ghing Instruments
A ttm i l y  t u i s trui tu i cu i ts _ id cs _ smi i r s _ s l  ruu llu ii si r , _ i t  u i i i u i imsts _ u i u i , A truck piahi ’ul ru ui scale hor wt- igh iitsg wht stc deliveries

a it- is l u_ i l It ust u’uiiieui I p_u t-I - is provided Su) 1)1_it) I per - and s_ sul g s_ i i u tg ash amid hi’ s_ i dlii’ is tml slhthhe d -

tusr i msams esi c _ i uu 1st- set -ms at a 1~h_ iuiec ,  ‘l Ist - iuis_)uii or pausel
has h i l l  tmttus h strs _ t c t cd view ot all t isajo r s_ im i i l operatio uss General Electrical Instruments
in the phamit . Vs _ i it mnet ers . ams i u ncters . auid wat l miteters are I urriished ,

as appropriate.
Temperature Instruments

Optical pyrom eters t’or flatne and wail temperatures General Measurements
ranging t’ioun 2200°F to 2500°F (1204°C to 1371°C) An incinerator plant includes all instrumentation re-
_ ire provided. lii additiotu , t h ere are sitielded chrome- quired to determine ( I )  weight of incoming and outgo-
ahs_ umeh lhseru nocos_ ip les t’or burmiace Icuis peratt ures ranging big material; (2) overfire and underiIre air flow rates :
t’rorn 1400°F to 1 800°F ( 7600(~ to 982°C) and iron- (3) temperatures and pressures in t h e  furnace , along gas
cs_) ns taus ta us thermocoup les for duct temperatures down passages , in dust collectors , and iii the stack: (4) grate
to 100°F (3 8 °C). Gas. or liquid-hilled bulb lhermom- speed: and (5) electrical power , fuel, and water con-
etecs (s _ s_ c duet temperatures bets_ sw 1000°F (538°C) and sumption .
for amnbient teusiperatures amid ws_~ter temperatures
should be supplied. Temperature Measurem ents

At a minimum, equipunent is installed to measure
Draft Pressure Instruments tem peratures of iuicomniusg air (ambient) and of gases

For rea dout near the poiust s _ sf uneiusureunent. man- leaving the combustion chausiber , te m peratures at thie
outieters with inchimied w_ i t c r  gauges are provided : for settling chamber outlet and _ ih the coolim g chamber s_iut-
r us _ uss ul hc reads_mt. diap hragm-actuated sensors are fur- let , and temperatures of the dust cut let-b r inlet and
uiished, out let , stack furnace , and induced draft faui iuilet ,

Gas/Liquid Pressure (1 to 100 psi) Instruments Gas F/ow Measurc,nents
Buturdon-type pressure gauges ate used for direct Equipm ent is provided to measure tota l umideriure

rea ds _ sut. Fs_ ur remote readout , diaph ragm-actuated ~~~ 
and overlure air flow and the percetitage oft -at - h to the

- total flow and gas flow through list- dust collector andss _ s rs are sues_ I .
stack,

Gas Flow Instruments Draft Measurc ’,nents
Pits _ il tubes auid s_wuim c e or venturi meters with duft ’er- Draft presss_ ires arc ut se ass _ mre d at list- tm usderhlr c auid

erst ial pressures uuicas iured by draft gauges are s_ used. usvc rfi re air duels , stoker comnp hur lttieut ls , sudewa ll air
duct , sudewall Is_sw h’urusace out let , dust collector inlet

Liquid Flow Instruments and usut let , amid j uiduced draft fats i m sl et ,
Orifices with d iffercui tia l pressure m easurement , pro-

pel ler-type dynamic blowrnet e rs , and weirs arc provided. General Control System
The usiariufact urer or vendor oh a package iuiciust-ra-

Smoke Density Instruments b r  geusera lly prs_ svid es s_ mrs ade q tma mt - Cu )t it rus l sys t us_ un. ‘I’Ime
An us p_ ics _ ut net c r mu the stack far photoelectric pick- basic elements of a euinl risi system are pert u u s i t a u s s _ ’t-

s_t I) s _ s t  a t r’ansvcrsing ligh t  heais u s uiormally used, standard , insh ru usie t lis ho se lls_ c -_ t e tu ai lieu Iuiruuiance , cit-
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pahilu ty to es_ Itt ipa re _ ictu _ i i  and ‘slausdard perfortisance , operating personnel , and standby amid mnaititenance
amid a s_ It-vice to effect a corrective change. Autoniatic unanpower is developed.
cs _ u t s t ru s l systems art - pre terabl e to mausual systems.

Operational Guides
.-Iir (~ ntru s 1s A scaled engiuieering or pictoria l drawing of ’ the

(‘us ui t ro ls t s_ ) r unods _ ul at i mug umis_ It - rhi uc and overfire air plant showing all its rnaj s _ i r components is posted , and
ate im is t -_illed. at least omit- set s)f toru nal euigimicering drawings , equip-

rule nt inautuals . catalogs , ami d spare pails lists is usiain-
/) rufa’ (~untro/s lam ed at t h e plant. A manual describiutg the tasks that

C s _ u u s t ru,ils Is_ i imiodulate furnhmce d r_ it t  ( m anually or mflust be perform -ned during a typical shift , safety pre.
:i ut t s_ urt ia tu c a hh y adj ust It) fan dra ft and stack draf ’t are cautions , and procedures I’s_j r working in different plant
fs_m rnms hsed. ate _ is is also maintained.

(,‘s_ j .s (~ou~’ru s_ /,s Performance Records
A tcui sp eia tuur e .actmv _ ited sv s t em n Is_ i msiodulat e t h e  Frequent tcvi ew s _ s i ’ pert or mtiau tce records can econo-

4 
quantity s_i t ’ te mnpenmsg aur ts _ off gases frouii the furnace unite plant operations. Perform ance evaluation is
is ts _ m rnus hed , A control (wills alarm) that will open an based on rou imiute l y recurs_led or co m puted data. iticlud-
emergent -v bypass it ’ excess gas te m perature exceeds a ing residue characteristics , vs_ sh uuti e and we ighu reduction
safe , preset limit is installed , s _ u f waste, quam itity of pollutan ts released to t h e  at-

mosp here , operati lsg costs per ton ob’ waste processed.
/‘~ ‘s _ ’s _ /  (‘~infr ~,l~ pcrss_)nuse i records, amid consumption of supplies, tnate-

Controls to modulate feed to the incinerator are ri_ its, and utilities.
provided.

Genera l Aspects of Recordkeeping
I-ut-I C’ontru .u/s Maintaiusing at-curate records of iiciuie rator plant

Coustrols Is_ i m odulate pruusiary amid auxiliary fuels re- operation is essetttia i for performance measurement
qut ired his mainta umi desire furnace te m peratures are pro- amid cost accountihtg. Recordkeepitsg categories are waste
vided, quantity and counpositious . waste handling, furnace.

uti lities, and maintenamice ,

Waste Quantity and Composition8 OPERATION AND M A I N T E N A N C E  Dhmla arc mna htit hti uit-d on the quantity of waste in t h e
1ii t tsr t hu s I lie t ~ Pius g II usor at t i i e hegimi ii imig htmi s _ 1 end of
a sIt) f l  or day :u i  ummihet oh I rut cks deliveritug wash c :

Genera l her ill Is_ iris recit -ved : average truck load : arid quantity
Fl te ct uvc s_ ipc rat iun auud misaim ilt - us anc e of art imtc it ie ra- of waste processed. Waste is periodically am alytcd in

s _ s _ sr plant ‘s essential un w .mste mnanagetnent and c~u ut be the laboratory, and data on t h e  }sezuling value , mois-
ac h ieved by untegratius g manage m ent amid personne l. up- (tire conlemit , and percentage of coinbuistibles are main-
er a t u s _ sm t gs_ utdes . psi rborina itce records . pt - rh lsrmiiance data taims ed. Fuur ash hutid residue, mt-cords retied t h it - wei gh t
ana lys t ’ s , amid r uu ut une m lualui t e m m a oce _ iu sd repaurs , The fol- amid volu m e of time u i_ itt - r i_ il remisoved , Ash and residue
Iowmng St - si t iunss _ puj umi I out ‘summie aspects u)f operatiumu are amia lyzed pcrios_ Iichuhl y tus det e rmnu mie t h e  perce ui(agc
ht rld rr iaunteriartcc u uf  u u uctuts _’rator plants which have been of cutiburned corsibustibles and thus the furnace ’s cUll-
successfs_ ul mu mis_ uur ier ous localuons , ciency, Data omi the cost of residue and ash disposal and

periodic disposal of solid waste are usiaintained.
Management and Personnel

lIst- plant supervisor is utus ru nall y present at major Waste Handling
work imsspe ctmons and consultations during construction Data are recorded omi t h e  numsiber of trips of eat- lu
so t h a t  lus _’ site cars bcc ustnc fam iiihiar wit ls each compo- crane per shift or per day, amid s_ in t h e  amouuit of fuel
h eist oh t h e  new pla n t .  Tra imuing of operating personnel reqs_ uired for b roust-emid loader operah ious.
begins whit - mu time plam ll is iii t h e  latter stage s of construc-
lIon , suu t ha t l i st -v can wuirk closely with representatives Furnace
1)1 r u iat iuba ctumr e r s .und eum t t ac lo rs .  An orgauiizatiouial (‘o u l l i u s tu o u t ’ s  p t - muss _ l i e  loin_ icc hem npe r a tu us _- data aic
c hart shiowtni g tin utihe r t it  simm t t s - mis _ i riiher and ty Pt-S oh in humus I auui es_ l - a u s _ I  t lie rhu us gui i mss _ l - us- c rhtge ca Ic s _ ui _ i t es_ h nut a
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dai ly basis , Records art - kept fs _ im waste hurniusg tim use Swuitarv Toilets
amu s _ I f s _ u i  h u m u s  s iii ’ itscii le ra lou ut pei ilion. Stack em ission Wastes l’ro mm sanitary ts _ s i lets are disposes _ h u u ( eut iuc r
si - c s _ I t s _ i s  . tmc kept ss _’hiarh Itel~ - ami d i m ue lt u s _ le d r _ i t t  re c uurd— by d us chs atgm ng Its a ‘ s_ i t t~t Ju ~ sewer t in in a umiam m ut e r cuim im-
imugs , t u u t h t h  j u t1 s_’~~sii’s_ ,’s h uim ti~t’d biu r s_ ’usu uiiiuus t ion . te um ipel a- plymmig w ut hs p icv au l mmt g laws
Is _ ut c of tub b-gt Ses - humid s_ I s_ t a l l I y amid s _ I s _ u _ i t t  ity ot gaseous
amud phurticulat e emissi s_sm is , Water Suupp lt ’

Potab le wat e t - us pruvuded b romti t h e  uiustal latuo n sys-
Utilities 1cm. Ps_stable waler is required for hsa usd was hiumig. sh ow-

The cost arud consumnptions of water , electricity, fuel ers . drinking water , ms _ , ij e t s , aiid luusch room facilities ,
oil, gus. amid co musmsluni cations are recorded by use cate- and niay also be used is ur cooling waler . floor wash ing.
gs_ Irit -s . ds _ msh con lus_ ul , fire Iighitmng, amid washi usg collect ion vehii-

c It-s and waste cuam ihainers.

Luw’Iz Room
A separate lunch rs_somn is provided away fro m the

9 PERSONNEL FACILITIES AND SAFETY waste delivery area. list- lumich room is ventilated inde-
pendently of the rest of the building. In large plants , a
ret’rigerator , sink , table, chairs , and cooking t’acihities

General should also be provided
Tluc designs amid operation of an incinerator plant

- - . . , , , Locker Roomprovides certain unmnuinal bacilittes tor the comfort , pro. -
- - . A separate locker roomis large enough for at least twotectuom i , amid satety of operatung personnel. The size and . - -

- - . - metal lockers per employee ts furnished. h’Iundwashtngoperating schedule ol t he unemnerat o r plant determumses . - . -
- - - - - and sh ower facilities are provided w mlhium s t h e  lockerihis_’ exIt - mi t t s _ )  w lsuch personnel faci lmties are requured. - -roonii , wit h sanItary tot let ta culm t mes lot-abed _ id iac enl to

Hygienic Considerations it ,

Poten tial h ealth problems associated with irsci utcra Ventilation
(or operatiomi include excessive noise , ingestion or dis- Adequate vemiti latiun for he_ it and dust is provided.
e u s s _ - -prodtlcing s_ urgami ismtis , imigestio us s_ s f cheniical toxins ,
comi I hut niltat i s _ u i us f skims wit Ii in heel i s _ s t us s_ sr poisonous sub — Illumination
stances , 

- 
amm d i rru l u  I ion I rum dust au th h eat  - (‘ unit rol oh’ To prom usote e b ’t ’icientcy amid sa t ’ety - c~s_’elIcli I li ght hung

muss _ It - ms I s — Pests iS ht St S tt ml tc htti I P~°~ 
s _ st  hi plhmui I inaun be— is provided tie_ i r list- delivers’ p11 - is is _W ill g is_ it-li mu ier v

us_ mice prs_ lgra uii. stairways , ladders . duunpimig area . c hiarg imsg amid ‘ s I s _ u k m u i g
area . mnac hiinery mnau mitet iauice area . bls_ wt- rs . arid oilier

Hazards potentia lly hazardous locatiom ts.
TIme ru_ its _ ire of waste and time equipm nettt used to

iuau dle it cam) present such h azards as imsj s_ iries . fires , amid General Safety Equipment
exp losi o ns. If a shredder us used , it us surrounded by First-aid kits , fire extinguishers , tire hose (wall mii p-
acoustic s_ hi -ash partitiu sns wit h breakaway sections in t he pIes and hydrants), intercott ’m . handlighits and s t l c t v
plant r uss _ st  durecth y ahusve it. lights , and equipunenit safety devices are furnished,

Emp loyee Facilities Emp loyee Safety Equipment
Adequate sanitary faci lities at an incinerator plant llard hats . unas ks , goggles , protective c lotliing. safety

mninimiiiic healths hazards and contribute to employee sh oes, fire blankets , a cot , and stretc h ers are piuuvided.
usus _ sra le and labs _ sr prusductiv ity by contributing to
tavorable workimig conditiomis , Minimum employee Employee Safety Training
t .ueu lities incl tmde sanitary husil e t s , a readi ly accessib le Safety trait s iusg fs_) r s_ )pcratimu g pe rss _ uuuu se h can he as _ h ’
supply of puitab le water , and separ hmte lunc h and lock’ ministered through usti -t hie’j tsh prograuTu s . t h e  area tire
Cr rus u mim s , Thue extent to whsichs employee facilities are unarshall . amid through agencIes such as t h e  Au nt - tu e_ its
provided depends urn Plan t size hInd operating schedule , Red Cross and American Public Works ,-\ssoc iat ion.
Iuj Chtl htuilding et udes . rus in iussumutu simsitat i o n requirements . Fmnp loyee safety traiuiirsg should include periodue re-
and s’conusunies , fres her courses.
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10 POLLUTION ABATEMENT usolog ical chiamiges t hat have taken place during the past
few years. Sot-hi changes have affected all unit opera-
tionis norm ally ass uiciah ed with the incineration of solid

,-\ ur poilutious t - tf l t ’ ssis _ s u i s Is s _ s u i t  incim ier_ itusr s are fly waste.
ash - hyd roc hur b usu s ’s, suill sir s_ s_ \u d es .  nmtrogem s oxudes .
t- hls_ u i i i l t - s, carbomi mison um\ m. ic . and Iuc:uv~ metals. Sl uat si TIme potetitial app licability of the starved-air , rotary-
vapor is a potential v istbuIth ~ amid road icing hazard. ki ln , basket-grate , amid augered-bed conibustors cannot
lhe I sirthicotni mig - h r  Pollution (~, uut r uul Des_mg i Manual* be fully assessed t h irs _ sug hs hilerature ut-view and the

s_s as s_s r itte ul to I’_ icihi i _ i le idt - m it iflc atius t s id air pohluitious claimns of usiamiutacturers amid vendors. There is a com-
cmli issiomi rates amid to lit-li) st - let - i coustro t es_ luiptnemit re- prehsensive lack of details on ttta interuance and opera-
qum ired Is _ s mitt-el s _ ta lc  aitd Federal air pollutmon comp li- tiomi requiren ieut i’s fs.sr time incinerators and auxi liary
mus t- c li’vs ’l5 fs _ sr mm st - i m i t - rht ts _ u h s amid bothers. es_ ituipunent discussed its t h us repusrt .  T h e  absence of

prs_sV t- ui ex periem ice at timis hiunc precludes consideriusg
liii’ it - s _ e l  us b uuuu cs _ sn it ruulle d ims ett ut - rh ilo r emiiissksns de- (lie paekhtge ihs e imi e r h tts _ sr as a reliable. cos b— elIect ive

pemids s _ i t t  s_ lit - h a t s _ m i t -  ut list- refuse heumig tired , the feed unet lsssd s _ sf ’ lia u is_ hl itsg s s _u l i d  s_ v_ is le . (‘s_ st i t iu is _ ie d evaluation
rate, amid the incinerator destgm i. Set-h ots 2 of the draft s _ s f ’ exisl ittg pai’ksgc im seuuus _’ rhmts _ sr t ’aclhil it-s . e s _ s it i himied
.- t i r Pollution (~ ntri ,I Design Manual presents waste wit h supp iem i ienta iv lest art s_ I evaluation s_ sf cousib s_ istor

- . s_ lassutic atis _ uns. inicit iera tssr ty pes . eui s issu s um s factors , ami d pe rt s srut ia usct - whit - ms prs_scess iuig utsi h it_ iry solid was he . is
emii iss is_sn uneasurutig techini qs _ mes. requmired be t s _ s i c  c s_ s t ill s_ I t - m it re es_ mt im i ien datis _ s uts c_mi he

u-n_ide fusr imuip iems iemit itig ss_ mchi systcmns ts _ u process solid
Eat-Is basic cs_ iuitro l es_ luipunem it type , including cy’ waste generated at Army imista llatiusmis.

clones , st-rubbers , electrostatic precipitators . and fabric
lilters . us discussed individually. luicluded is a discussion
of t h e  hmp prs_ spr ia t t - basic cs_) mitro i (h it - us ry , v_ ir is_ so s equip-
uneuit ty pes . cmsll ect ion s_’ t t i c ietucy, pressure drop, oper. CITED R E F E R E N C E S
ating requircunclsts amid hiuuij tati otss . application . con-
structiusn of ’ materials . and advantage s and disadvan- Air Pollution control Manual , 1 ~s1 5-8 1 5-I (in puhlmca-
(ages relative Is_ s oth er contro l types. lIon) (Depart m ent ot t he Army).

Fs_ sr project deve lopment arid t h e  preparations of en- Design Manual Mechanical / : ‘uginecring (Naval Facihi-
virouiuiienta l im pact assessm stent s . it u-nay be necessary to ties Engineering (‘s_ sms t unand . 1972).
ascertai n the c hIt - c t  s_ sf c us uissuomi rates on air quality.
()ne set - h l uut l  s _ u t ’ time msi tu it m al s_ lt se s_ tss es ‘st uck t - un i s si s _ s ml Refuse lnenierator/ IIu ’ai Rec lamation I/oiler J”aeilit t ’ ,
dispi’ r s _ iu ti prussl s _ m s _ I  us _ sn tec hsus i qt mt-s. ‘s _ s _ i i ’s_ i l Sts_ i t iu in ,bJam ’, u sri I’ I ( ( u t- e u It- .u I I s_’li’’s s_’ t  . Ph_ its -

tiers , Ltugit set - rs . A rt - h u t -el ’ s, lute.. ~~~ I.
TIme iii hin utal 1st s deals s_v ills I ccliii iqs_ ies ot hsand hiti g

wast ewater trs _ s mn t h e  inc iuicuauor quench syste ms_ s and Sanitary I’.’ngincering. I, uc ’ine ra i us_ rs , I ‘sl .S 14-4 ( l)epart .
atm ps _ sl lu lus _ s n control apparatus. unent of t h e  Army . May 195- )).

Schiamichic . C.. L. Creep - amid B. l) us rm a hs s ic - I mus ’tallatiu in
Ss_ sl i~I tt ’si ,si u ’ Stirs ’s_ i ’ Guidu ’l im ’s. Tech nical Report I-11 CONCLUSIONS 75/A l )A ( )  I S~’s _ 7 5 i  (1~. S ‘si isv ( s _ m u s s _ l u  s _ is _ i  s u i t i  I’ligiu h
eer ing Resehurchi l, .tbus rhml us r) - . I ‘175~

I s _ is _ u  ib is ’ s_s i  tr i ~ us _ ’t- iu ti i ~- .il rmi h mms it uls prusvicl muig i t i st rue—
hi u uuis hm t l d i iu l uu u h us a t m tu t m  t s u r  t h e  s_ Ii’ sugus us t insth rh lhmti l in—
‘ s t - she ut i i ur sc rat u lrs d u  h u t  rt- I1t-s_’t t h e  accelerating tec im- UNCITED R E F E R E N C E S

- t r ou t - (‘riut ’ria, T’s-l 5-800- I 1 Department u uf  t Ime Ar uu uy,

t tIe hr I’ s// s _ t t s _ s s t l  (u , , u t rus l  u s ’ s _ i s _ u s  %la ,tuual . i s_i s -M I  ~ t u  h s s_  Sep tt - uusb et I ~its S) .

j’ .u r t l t iC t ub  s _ ut time S fl~ 5 l’s_ s _ s _ r r ,u lts iii lime pis_ ’ tmiluiti .ur ~ p015th_ I-
II. in i ,i s _ u ’ , i s _ s _ s _I ‘ 5 t h  I m u  s _ l u , ,  n s i t  set h i ’ s _ u s  lu utuus st-is ‘ s i l t  Its ’ 155 ’ s _ s _ s  (‘s_li/it s_ th u ‘ !‘ ?‘u) t(~

( lit ill for I?ur:eul Pqss_ ’liuu ’s , I - R I I 1(1-3-
‘.,i u~ w ls s - n h u t  t i i s ,u t  s_ u’ rsu sluu us p u l s t s _ s i s _ s _’ l  I ‘4 ( I)e parhusie uit s _ s _ I  thu t - A i mtu ~ , Septeinb i’r lt 172 ),
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Ci imbustion I”undanzen ta/s for Waste Incin eration Incinerator Guidelines (I micinera hoc Institute ot Ame ri-
( Americami Society uif Mechanical Engineers IASMEI , c_ i , 1970).
1974).

Incineratu) r , Package Tt ’pt ’ . (‘E-bOl .02 (Departnicuit oh
(‘rit s_ ’ria Dei ’iutium,s Iuvolm ’ing I-ire and I.iJi ’ Safety Ik:~ t h e  Army. May 1969),

ards . FR 1110 .3-203 (l)eparlmneiit of the Army.
Fehrs_ uary I 974) I,u’im’rulor . Ruhs/ ,i s/ , and (;arhage . (‘E.tsh I I I)cpart-

mu t e um i u I  hut - Ar i muy.  J mumut -  I 969 I’
I)esign (~,,i,sitleratiu,ns for I/i s_ i/e r P/ants aizul In -ineratur

Plants in s_ I r,nt ’ I- ’ac-i lit ies . FR 1110.3-167 (Depart- Interim Guide of Good Practic e f~r I,u-in u’ratiu m at
nnent s _ mt the Arm y, April 1972). Federal Facilities (IIEW /PhIS . 1969).

Electrical Service as_ id Ciirrosio n Control , TM 5-81 I-I Master Planning, TM 5-803-I (Departumsent of the s_~ u

through 4 (Department oh’ the Army. December msiy, November 197 11.
1 946 - October 1965).

Munic ipal Scale Incinerator Design and Operatio n
Energy Conservation , ER 1110-3- 196 (Depart m ent of (I’IEW/PEIS. 1973).

the Ar m y. October 1973).
Plum bing, TM 5-810-5 (Departn s e ns t s _ sf the Army. May

Enr’ ironn,ental considerations in construction con- 1959).
trac ts. E R  1110-3- 14 1 (Department of the Army,
Novemisber 1970). Revised Seismic’ Dc’sign Manual , ER 111 0 -3 -183  (De-

partment of t h e  Army. Mart-hi 1973).
I-’ire &eu’emurion. I \I 5-8 1 2-I (I)epartmnent of t h e  Arm i’uy,

Octu s her 1 94(s), Seismic Design . TM 5-809-10 (Department of t h e  Ar-
my. Mart-Is 1 966).

l ire !‘roteu ‘li t so R u / u t .  I R 1 1 1 0 - I  —260 ( Depart muiem i I of
time -‘s _ i  i t s  - Aligu lsI I ‘)60), Site I’/anning. FM 5-803-3 ( I) ep a rtm u iemut oh 11w Armus y .

July 1966).
(,s_is I) islributiu;n . TM 5-848 -I (Depart m ent of the Ar-

i i i ’s . Septe m ber 1960). Trafjl e Study , Parking, Paving and ‘Traffic Routing. i’M
5-822 Series (Department of t h e  Army . Mart-li 1970).

Gas I”i :tings . TM 5-8 1 0-b (Department of the Army.
\km rchm 1959), Use of ’Metrk’ System in corps u/ Engineers Docu,nents .

ER 1110 -1 .4 (Departm nent of the Armny . July 1909) ,
lncin eratiusn Principles s _s_ f  Design and Operation ( De-

parltuieuit of F1ea 1s_ hs , Education and We lfare/Public Use of Water Tube Boilers , ER 1110-3- I  .~7 ( [)epart .
Ilt-a lthi Sc rvt ce Ihh EW/PhISJ , 1973). ment of t he Aruny. September 1970).
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