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History

= 2001 started with NATO CCMS study

» 2005---- 2011 every couple of years update of
Sheets for Secretariat to The Basle Convention

= 2011 SBC requested new sheets which are more
confirm SBC technical Guidelines for POPS
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A Training Manual for Hazardous Waste Project Managers
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Hazardous Waste Incinaration

Mame of Prooesss: Status:
Hazardoss washe irdrerbon Thre: |5 & lorg history of coperienc with hazandous washs
4. Viendors include: rcineration. (UMNER, 2001, UNEF Draft 2004

B pagrmbet of exlisling haeandous waeshe Incineraton fadliies
e ke fied within el rvertony of workvwides FCB
desnacion capdty | UNEF, 2001 and Draf 2004
Bpppl ko bile PO Ps wastes:

herardous washe indrerators are capable of treating
washes corssting of, containing or monkaminated with ary
POP. Indrerators can be desigred to acoept wastes in any
oroeriration o any phyacal fom, be, gases, liguids,
solds, shdges and dumies JUNER, IEEEC}

Technology desoniphion: Hazamous washe irdraration wses conroled fame combustion o treat aganc onaminants
manlyin rotey kirs. Typlcaly a process for repiment imvolves heating o a empeiure greater than 850 *C or, if the
mwml:ml%g‘ﬂﬂ'ml,lmﬁ,ﬁm a regdence me greaker than 2 seoonds, under condliions that
25 e approprizhe mining. Cedicated Fazamious washte indrerators ae avaiible inoa romber of configurations including
mfary din indremators, staic overs o liguids only). Hghraffideroy bollers ard Ighé-weigh aggregate kirs are dso used
for the oo-incireration of herardous wastes (See Brunner, 04},

Prooess d kg ram:

Fotary ki e

Cbambies precz e, Wskay % Fie zae tan
) e lvend ~sapubbied
preciplals 1o el 0y

Eample: Indremion plant in Anland
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PART I: Criteria on the Adaptation of Technology to the Country
. Performange;

L. =Tin drmum e -bresbmaen t
Ceperainig upon &tmrﬂg.nﬂmn‘ﬂlﬂh‘ﬂtrmtmt:mrﬁ&b&drqcﬂmﬂlrg:aﬂrqm
:d'm:i:lr-;.:-f'.'nﬂ:ﬁ [UMEP, 199%; UNEF, 1550, LI'IE',IIIHI::}

Pumpabic wiste 5 )
for mcverabon g

Eamiple: Pre-ireskrart in Anlard

2 Destruction efficien oy {IDE ):

CREs of greater than 9995599 paroznt havwe: been reported for treatment of wastes coralsing of, containing or
conkaminated wikh POPs. (FRTR ) 2002 Rahuman et A, 2000; UNEP, 1958h and UNEP, 000} DEs o greater tan 95 559
ard CREs of greater than 99059959 per cent bevwe: been reported for chlordane and HCB (Ministry of the Ersionment of
Jeran, HO0H, MM, mhwﬂetﬁt&.ﬂﬂﬂ.mﬂﬁmmm reported for FCBs (U S, Ervironmerial
Probection Agancy, IEE':I}E'd > 989,990 % InGammany (HIM, IEIE}H}N & 29 Soaol) 9 (HIM, I'il‘iI!-]-

3. Tioalc by-products:

4, Unoonbrolbed rebeses:

5. Capaoity to breat all PFOPS:

Capable of trealing wastes coralsting of, containing or contamirated with 2ry POP and can be des igried bo accep b wastes
In ary corceniralon or ary physica 12, gazes, liguids, sclids, shackges and sumies [LMER, IEEE-:}

Compounds breated:
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&, Throughput:

6.1 Quantity [tons/day, Liday]

Hazarcos Washe Irdreraiors can sk bebwser 20000 aridl 100,000 fors par yar,
Full-Scale Fanks Bmmple Germary: 3 mobany kins with a tofal epckyof 100 000 thyearfor sdid, fud, peshe, gassous
anid N drums pecked M arools vastes

Saomi-Moble Flarks:

Pofable Faris: are applied in Poland with 3 cpadby of 300 kg for a caoafic value of wase 24 Mg
ard & presert in Labviz 2 codairer-basad Forerdtion systam (CE) with & capaciy of 04000 by depenading on

c2lorfic value of waste. Waste c2n oonfzin o2 5 % Sulphur and o 108 halopen (mosy chioine).

6.2 POPs throughput | [POPs waste/total waste in %]
mid 10% Chicrres or halogers

7. Wastes { Residuals:

7.1 Semndary waste stream volumes:
ey low PCOD ard AODF distrarges o waber [UNER, 1955 URER, 199ED; UMER, J00MC [ FCODs and PODFS ane mainly
fourd in iy ash and sat, and o some extent in bothom ash and soubber water dudge

Eample German Irstalation: ashes 237 kgft, Ak ashes, fiter dust 51 kgt

Emigsions indude carbon monoaide, carbon donde, HCE, hydmgen dilonde, particulates, AODOG, AODFS ard AR S and
waker vapour. ndreratas applyng BAT, | 2., irker dia, dedgred for high temparature and aguipped with prevertion of
meformation of FCDOW and dedicabed DD and FODF removal (e.g., activated carban fikers), have led to wery low FCDD
ard FCDF emigdons to ar (UMEP, 19950 UNER, 199ED; UMEF, XHc),

7.2 Off gas treatment:

Process gases may raguire breatment o remove hydrogen chionide and perfioulabe matter and to presert: the fomation of
and e uninkerdonaly produced FOPS. This cen be adhieved thowgh @ combiration of bypes of pEl-reatments,
irchuding oydones and mulli-cclones, dedrostatic fiters, static bed fiters, soubbers, sdedive cialytic redudion, rapd
querching systams and carbon adsorption (UMER, H004c). Depending upon theircharaderstics, boftom and iy asnes may
meguire disposd within a specially engineemd landil (U &y, 2003},

.3 Complete olimi nation:

IDeetabed inhor mation and treabment & xamipl e
Tabe 1: Tedhnology Crardew — Summany Techinicd Defails

Tabe & I:I'.El".llt'.'lF'n:hi Experience per Tedhnologly Supplier

Tabe 4: LI:III:IEI Fb:l.lrb:l I'I:-I' I'hﬂ'l:‘l:ll.u 'I'.lﬂt T|'|!III:I‘|!|'|‘:

So LNER, 2001 aned Dt 2004
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PART II: Criteria on the Adaptation of the Country to the Techmnology
Fart B & mof apdicad e for Hae ainchoies s Do Bl rearad@on § HAT] Flant is rod S paedficaldy desigread for FOFS ained e
PeciTraad OO Baieoas pres et i@ colrry IS piess a0 |5 Bk ol o maall el OF nesgl ol (A3 B aimaleTearesil P i aired
choads it e I ss s Off P archod s Gt Melisdeesi sl @ied Oy el mally i th PO Theoneflons: e clalta ol ez T thiks
Larirez Cadnieoh Sl B Cormipsaingsd wd i Ehe: dada for bachimcdkogi e which ane S pecifcall'y ches kresd Bo ot FOPSE This
Pppdcal aired stabe of e @it Hacairdhodes Wikaes be Bred mecradl o W] Flard wdth hes oo imadion of nolairy Klin @i secorcairy
ooimnildes o Charmbesr, Bodloasaad By Beodberr @ired S bl St calead] et s e gl d eainireg |retiald ladl o 1S el B oS o off
i riscdesdy all kireds of Faacairchodrs s Bec Sodbdl liopul ol Seaeseciss ., paaesticondis @icl maderial S h dnams . Thes: paitt of pesbicides,
paecked i dnans, B norral by kes s e 1 9% Togedber vl ith offer PO s washe ke POE D cam b sormeedinnees up 0o 5 9% ard
are: offar rezgll bl o cormipsarad] B thes Dodad weaeshe Treaised

s O O el gry LS e e el ned o, aes et Off e plants Faanesr e gy e Ol @ Chel e ereengyy B0 e public
reefeaori . T hesnefione: Orly & linnd e raanbbssr of | 9510es Fares bsaar dead € with [n this part

Mt Tins part fas to e fifes' i A time e Csaitadailie ot tecirobg) fas to e avamahed’ g ootk oty
Sl attom! )

A, Resounoe nesd s Fample Germary: 2 rdary Kins with 2 tolzl capaciky of 100 000 Eiysear taken per year

Hi rasmbers ane gl per e

1. PowssT INE Opu EnETLEn TS 2. Waber nes i nesmaeEn s

170 WL, Thee irstalabon prociuces imores burbdre e 1.7 ety ear e e waaber | S draesan IO [BS Ol Waaier

mergy iteelf. Ore partis suppliad o the public Eleciricky Suppdy waadl
etk beirg o 15 9% of the gerarabed erergy

A Fusol wollumees: 4. R gents wolumes:

Sy 4 A4 kgt combustion oll s weed duning beating wp of 40 Kot of 2096 MR s ueseed o dhes mesusirali sadion of @cid
irerallaticn after s tardsil. Mormally the irsalatdon nors 126205 5 I Thel el SCnubbeer @ §S Wy miuedh depssraen on
oormipletely by mears of the washe prosd ded ez Hal cageer @ Sl phaur corbentl off thes was bes

S e carbordtchallk mrbiiune 1S 105 kgt §n dhe last stop of
el paes o @adinireg Bor raeoes Off DRooiline @i Mredc Uy

5. W eatheor g iht D kden gs: 6. Hacardo s e she |pearsaon nell inesg i nesmesn

s Flart vaorkers Faves Deer raguined 0o B rared i
Ferancous washe: operaions

. Sampling nesq uir smeents il s H. Pessr smip ling !

Cortinucus flue grs moniboring acoonding o air pdlution
regulaiors and dreirage water sampling. In some cases
sarmples from e stack ges ae Bken in & disoorinoece s
rricce arid arayred by inceperaent Bboratories . o cane of
POPSIFTS redeases itis possble o rebom cormporerd s b
Ehe procems. Fiy ash bests and dag etz Al sampling
aocardirg o raguabicrs.
Some  fadikies monibor thar gesooos  mloeses
mondhlyfanruely o vty complanoe with air disdhange
perTri arad sorme Faclites Rold aro test solics arad effluerts
prior o o e fior toeal organic chlonme (T} Eodal
organic carbon (TOC),  pH Erperabore, DorbiciRy,  and
Py metals cormceniraton SUNER, 2004 |

O, IL alben raitoer e ins mee ks 10, Covrmam i S hkon. Sy shoms::

& broad waneby of spectmosecgoic, odlorirmetnic ard

dhmormahographic echnigues are wsed for monikonng, such I ol B o e i

& gas chromatography (0], mass specrometry (MS],

CEC P =, Trachoci vy colpdedd pl asre spescirorest ey f IR L o Fi o0 et ool

idhnorraboarapty (1C], poly urethare foarm (PUF} ar

il irfra red (R} spechros copey. starckand doest

mionlbors, Py ashi besis, sy ests, wips bosiks, Anmeirc

et e, ard mass belarc e aralyEs (UNER. SO0

0N 5 D NS LN T NS

11. Kumiber of personnel reqguined ;

11.1 NMumber of Technecian s requiinesd | skilled laboorf: 11.2 Mumiber of Labourers: neguined (urskilled B

B. Coshsy

an.n;r.ah:l.htmﬂ' & re=y plant in 3 ool based on esEting starcands i Gemran

“thincasghpast 2 o D0 000 Eivear renfirg sodicl, hguid, pastes, drnums

= bl copec ity Cwibh baoder | F ow 2F MR

Huiffer capadby for washe S days

wacile reuire Irsesmert ca. 50 milo S S

phs =5 people persorre]

1. Imstallation and commissioning oosts [US Dollers | 2. Site propar ation oosts [US Collas |

A Enengy B Tebsomm in st Bytion oosthe: <4 I+ o hoanin J OostE




5. Complying costs:

Amourk of complance testing, oversight, etc., wil deperd
i regulaony reguinemens

7. Running osts with no wasie:

9, Diaoomimissioning osis:
Fok apdicable

11. Trarsport oosts of residues:

Ceperding on e local skuetion — Should be filed in by the

el remers

6. Reporting msts:
Amount of rmonibonng dependent on ragulatony
requraTerts

8. running costs wath waste:

10, LLandfill costs:
Cepanding on the o2l huetion — Should be Aled in by the
Conc e ooy

coricermied courkry

L Imoad

1. Discharges to air: 2. Discharge s to water:

See Table 2 of Arres Thee irdrerior data lsted here bas an efffuert fres
process, Ctkers diten have 3 spedfic treatment o e
efflents.

Sev Table 4 o Arrex

A Diischang e to kand 4. Sl impact {noise eto:

See urder .2

L Risks

1. Risks of rexsgents s pplied:
S MaOH appled |5 oormoa e but does rob create a

o ic sk
A Dperational nisks:

2. Risks oftechnology:
Rigk are welkrown ard mary sfeby repots hawe been

rrade oonform e Seveso 11 Diredtie
4.

E Constructabiiy:

1. Easse of in staillation oo restnuoh on of plant:
Tretalabon o the plarks is complex works which only can
b e By reel speddists, Faving irrdepih experence In
the corstnuction and retdizion of Hese plarts. 'Whet is
WA ol rion bk ek

3. Exseof operation:

2. Ease of shipping /transit:
Pk, appdicabie

4. Ease of processng

F. Dubputy qeneration waste

L. Genorated waste | 2% of input waste]:
o3, 0% (as b, fiker dust and adive carbon )

3. Waste quallity properties (pH, TOLP):
See urder 2.

2. Ceposted waste at kandhill (% of input waste)
A% (coskting o ashes, fiter dstand adtive cabon)
i deposited at spedal arafil (Sakmines) with max dicsn
conkenk 33ng TEQYkg for ashes and D00 g TECQWkg filker
ek {Recowy operaion R}

Wode: Thr Techandogr Specifeadion and Dada She o {THOUS) oo 5ol cortdfe ame parbicader dechnodog, badivder o mommarine the

date of the ard of e concerned fechaadagr on dhe bostr of data delvene d brthe conymar ar ather roarce, wlich kare been ma

srradkanle da dhe anthar and refers the reader faarigdaal dheanaends for farther evalaadion. Withond dhe offord bolow Ended fechnodagr
fors dwandd anthate deen poaedle fooaed apihis TYOK Date s 3000, 300




New Fact Sheet set up + company Fact

Sheets

Nr Type Technology

1 1 /

11
1l
11
2 2 /
11
11
11
1l

nternational ii!
] and Pesticides
Associs

Autoclaving (1)

DELCO

SITA Belgium
Aprochim
Alkali-Metal

Dr Bilger

Kinectrics Inc.
Sanexen.
Powertech Labs Inc.,

DELCO
Marconi



New Approach

Ball Milling

Volker Birke DCMR
Chinese Ball Mill
Radical Planet

EDL Ball Milling

BCD

BCD Technologies Australia
BCD Ebara

BCD Czech Republic
Catalytic Hydrodechlor (CHD)

Hydrodec
JESCO Sheet



New Approach

6 6 | CementKiln
Il Company Fact Sheets : no use
7 7 | Gasification
lIl Schwarze Pumpe
lll Texaco
Il Shell
NEW Il Thermoselect
8 &8 | GasPhase Chem Reduct (GCPA:

HPA k) & 9 9 | Hazardous Waste incineration
S Il Akzo Special Chlorine treatme



New Approach

In Situ Thermal Desorption
10 10 | (ISTD)

Il GRS Valtech (Veolia)

Il EMGRISA

Il Other Thermal Desorption pla
11 11 I Thermal Retorting

Ill Non-existent
12 12 I Plasma Arc

lll Tetronics Plasma Arc

13 Il Plascon (originally requested a
"'lPA 3 o IIl Europlasma
S Il Alter NRG-SMS-india



New Approach

14 13 | Potasssium tert-butoixde (t-Bu
Il Potasssium tert-butoixde (t-Bt
Permanent storage in
underground mines and
15 14 | formations
Il Eventually Kali + Salz
Il Minossus
HPA -?: Il Hagemann

Association



New Approach

17 15 [ Supercritical Water Oxidation (SCWO)
Il SCWO General Atomics wromised first daf
Il SCWO V. |, Anikeev - Boreskov Institute of Ca

Il SCWO Netherlands, Ceramic Oxides Internatic
18 16 | Vitrification

IHPA o ¢ first draft received
izt g Il Geomelt Vitrification Felriany
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