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Treatment of residues of excavated carcasses burials

2zt
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Department of Civil and Environmental Engineering, Hannam University

ABSTRACT

Burials for the rapid disposal of carcasses have diverse and profound effects on the rural living condition, natural environment,
and local economy throughout construction, management and final destruction of burials. In this study, possible residue
excavated from standard burials, storage using FRP (Fiberglass Reinforced Plastic) tanks, and microbial-treated burials
are characterized as carcasses, contaminated soil by leachate, and wasted plastic film. Treatment technologies for volume
reduction of the residue including composting, rendering, and thermal hydrolysis were investigated. If the solid and liquid
residues generated during volume reduction treatment are directly transferred to the environmental facilities, it may
cause disorder due to high concentrations of organics, antibiotics, and lipid. Benefits and drawbacks of composting as
a volume reduction techniques are extensively investigated. We also discussed that proper treatment of excavated soils
and the reusing the treated soil as agricultural purpose. For the protection of public health and worker's hygiene, treatment
criteria including produced residue qualities, and quality standards for the treated soil as agricultural use are required.
In addition, Scientific manual for the proper treatment of residues is required. It is necessary to consider the establishment
of a pretreatment facility to the occurrence of large-scale residue treatment.
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et al., 2003; Gwyther et al., 2011). 2001 =0 A]
Aoz 3k g A% WA RHAT 5 4
HX) ore AAIA e g 5747
o]L2A oy e FA o B ozl AL
2] 517] 5 Ao (biosecurity) SHo|A = A7)
gk EAZE fEE 4 SlSo] Al71E Ut (Scudamore
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SN UES A2 YRt

\&4

upoleam Qg ool tid = Wasih Kim
et al. (2012)& &40 A WAIE 2o} 4 wlo]
Y7t B sl BAA AT AR 5 9le

o Hiolg AR QIgE At @Yo tiste] HUE
o] QAL A|7]5FAtt EGF Gwyther et al. (2011)=
W Z A= Rt o] § WA E ARESh= AlE Al
E S B A mZel Tet Hede AA
sttt ofel o] miEA= FHEAS YFst= 4
Al e =R QA=A Qirt.

SEvetol A 7HEuiER o] g e d THeAdel o
gt 9-H7F A71E Al7]= 2010-2011 1A Ay o]
Atk oY =ho|= E4Lstal 2010958 AR 7R
60897l wjER|7} Z2AJE o] oF 47007 wiEA| 7} A
=l gelglo] #EafAl =Holoew 20179 119 7|+
11697] wi&EA]of tiste] 7|21 A8t +4 5 &
2]%] 31 9lt} (MAFRA, 2017a; MAFRA, 2017b). E3F
UHEXIOH ot FH ey o= =4kl 20161W

11L5E 2017 597k 2HAYst }.%—:ﬂt} 63071 %
ZF 2 5007 A= =4 g, 13074 gy = 8|g)
222 =9t} (Namuwiki, 2018).

&3t & 3 7ke] W3] 7|7ke] 2REE Z4]
HEAE 2EAZ|H= 8971 =20, 7HEuEA 9
247 el B E oAt F5, BEAS, A
5, AXA & vgetEs 57k olsivr 5= e
go] mif- =i, F5 EXF= WjEAE 27 &
shal F2| PARE-E FEshr] wZolth. T1ejuh o9}
&2 =X A, wERA] YA T e A
X_Jl” 1/\;(40] 711:1]—_0_ Hot }1:]-

712 AutE= 715 g
T ESIL FHSAM %—Hr |4 AASH= 7S =
A AFEH R R0 WEH HaEg A 7)1 = LA
7 2489 A d=Este] A9, ax7to] kst
(MAFRA, 2017b). WjEXA] &HA2E 95t vl A
A A Wiol MEd &5 A5 d HdA A
AHA T} ol4fol glov mlEs] ARAIZE Holdls 7
WfEA = vl A 2 AEEE AR dEt &
aZb = GAYSAY AW EuAolA EH|et
A 2| S 5185kl 9lom JiEAA|eF AR e KAk
ES o]g&3fo] 1Y FHF 158 o|5le FAEHES
s Hflsls A ® 7153l (MAFRA, 2017b).
A el= HLdGH7E Aol AHE-E= autoclave
7t OME} Ao diFE dAEEE A5k,
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H(MAFRA, 2017c)oll Al 7t 4ol w2t % 2] sfofof
sh, = AHAIZE Aol olste] By E A b
ol H71Ed=MMOE, 2017a)°4 Ast=
ol et A 2|stofof . VA Ao R 2
7k obd =9 ARAIZE "H7| e dE H AR Y A2z
"] 7 (MOE, 2016)°] 27t AbGAollA =AY = et
AR 7=l SR E o Azts Ay B Y
Ao miFstofof shar, "H 7| Ede HA R Al2z"
Of Aol ot AFAl SiBEhAl Ghe ol A
dy7lE= EFEo AADA Y 27 Hslk= vl
uhe} A 2jstoiof gttt Iy Ase BEE ™A
of wigste A WA Erbst Wl &7
Al ARE AZPAES o] 8317 ofH Y] AA HElE
2 AEA =S U

FHSAAET
H MEAE 201887 & ot o
(MAFRA, 2018a), ©] 3t7g o] 4] ‘ﬂ“ﬁo}L {%%
H ol 7 914 0] 51495k stk 745
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b 215352 A(MAFRA, 2016), FAY 1G53

ZI(MAFRA, 2018b)o]] ©J5tH, HAEE AMAl= thE
A Az, 7ro| FRP(Fiberglass Reinforced Plastic) #]AF=,
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o 9 Sue] MU TUG T WES ARE L §
FHe AXHIL S BT T o2 o] A
£8 53 2RSS ZASHS otk mud A
U HIGOR AL AAWATS AT A
Aol glovt Fapwe Selrt wut

wel7igko] AubE QuEAE AWAYE AS
SAVsTE RS v A, ulE] 24
AHgE T, a2 YE5e BEE £tk A
A 2EAAE AEste] W, nE) AETe AE
Ao AANL WL gom, vEaAE, £,
Hldo] EghEo] WiEE AREAAL] Ful-sAlufe]
ol2i WiEA|H| 7| S| It

AR AR oF 10%9] 2 e Pl Rrled
uj ) uho] ]
7F ZASHH AR wiE & Refjapg oA EFHue =
W&ot of 7)o FEoIYE MARS HEd 245
L P=HY FFor wiEA] FHO Bof W AR
o9do] 1AL Witk F15uEe] o2 e
e RRHMOE, 2017b)o]l = &4l A 7hs
A Q= HYF O 2= Ecoli 0157:H7, Campylobacter,
Salmonella, Leptospira, Clostrdium, Crystosporidium,
Giardia, BSE (Bovine Spongiform Encephalopathy) prions
CESERE T 90w, £ 4 ek of
29l A A -0 2= A T4 (Fecal coliform),

A A At (Fecal streptococcei), Shigella7} Q) th.
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Ex]Z o]Adslo] HDPE (High Density PolyEthylene),
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A E A &F AR JEH| 7| Eo] WAskaL, A
A AbE2 A =gt A9, vlEdiAbE o] EAEE
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3.1 E[H|3} (Composting)

EH](compost)i= 7= FAE E3tete] e
H ZelE golsHA i) sl +2=d 5 =54,
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| T1E01ZA) A% 2

\&4

o &, T Ev el JF W=tk EH|g} 1}
Ao 2710 2&=7F & ’51 Aot £71449 7=
Aot it W Ardetel Wdet, violy At
EgAsE T AF=9] EH|Sl= EU (European Union)
ML S8E7 grov 22 nj@T Ay 2
AuA e Al AEE Hsh) 9iat BAe
2 ARE-E31 QJt} (Benson et al., 2008; Flory and Peer,
2010; Sanchez et al., 2008; Wilkinson, 2007). E|H|3} 1}
Ho| gmE & Raol Hx e wE zehd
& HER AR ¢ Qe FHHIE 4FE 5 9lou
ol EH|= WHteol Qste] e HH Ao= Q14
HER EulEo] ARESHA] =t} (Bendfeldt et al.,
2006).

A2 HHs ol BEe % AR TAHY &
% 2 4y gas 39 12 A2 A sady

et

(Gwyther et al., 2011; NABC, 2004; Xu et al., 2009). 1
Bﬁkfmﬂﬁ~§%4o7OCWH1%Eﬂ~%%&ﬂ

oA 2 371 L7 Xlilﬂﬂi
9 == ZafHar

= = [e] = 31 1=]
§%aw4&+§%mdﬂ
A

fr7]=ol At
Aoz =

FrAsk7] $1Rt =
] Eles H} 182 YAke]
7184 27t Qlone AAH o AE gH|Tlo|
t} (Wilkinson et al., 2007). EH|3} 3}
oz UmzA 717 30~40CE 8-
Hu] g7)Ee] Sgt HalE AH A% HF 4w
Aol ol2tt Hulghe fPAES s B

S gl B3] 2 Wb gEsinE ofF AA
glstol A, Wy 5 371 FHol Basiek
Sujshs Ao) BE 3y

/3 Hiolg| X, g g]o}, X
@+, QEE (FEEH " 7SS 7S olskE
ZA4 7hsolctar A 9l o (Gwyther et al., 2011;
Wilkinson, 2007), BSE Pr 1on52} Z2F g4 v ejotE
B3I 7] 28 AgtHo|th (Gwyther et al.,
2011). WS AA ] 2 d#A lov, EH|7E
e HAtEHA o= B9 deng EuH|E 3o
A7t #9535tk Glanville et al. (2003)2 F&
(Newcastle)tﬂ o2 9%t wjEx] HLoA 27 720}
E Z35lo] Aoz EHAEH 754 oFAJulS. o
el Al &g s o9 obig

Ho] gHiF 5 Ao F

e
E3 Aol Hlshe] Rz} %—é& A%, ® it
o) HEFE A WARS HBAHA Y] U7 S8

3t 2xof =eslA] &3k 4= 9lt) Wilkinson (2007)&
A A elel AgF wulsto] that wae]N L=t
525 A45sh gkt Agerel wuzk Wl 2
FE AHIE Easklty whke: 7|44 HE A
sl AR EH|E A 4= QAR 124 ©@ATE
AmE7] Ao Ee AEI} 27t FAE7] Ao w
HebH WA =5d 5 %EP (NABC, 2004
Wilkinson 2007). E3F ujEX] o A3 7} ZA)5+= 4

- e e Hof ﬂ‘ﬂﬂ#éc’ﬂ/ﬂ A&l =
et 2=rt 525 ASotAl oAl Hol F
v} 3} o) A vlo|# A7t §-EE 4= AT} (Sanchez et
al., 2008).

B3 3 AR oA HE
of YA} e B gl ThsHol EATITE 28
3}eFo| At &S% 60% o]xkoi Ayt HO 0= 71
=A40] Zolxm AAH

A=
REETRE R m@ P

oFslA)71t)t (Eamens et al, 2011;
Glanville et al., 2003; King et al., 2009). oF2]o| Ev]S
A3 a7t Ao Agstel Ay
1mCm§qﬂﬂ1§ﬁ—i@Hﬂ:F%ﬂ»ﬂﬂﬂﬂ
HEI—/\g?‘f} %i 7]- xlEo}_u:] thﬂ xlx].g]r u]/%l

AshslE e Belgo] 248 SeEarel ulel A4
Aol e MR 4 T ER Aol oiE 919
o] Et} (Glanville et al., 2003; King et al., 2009).

olgate] FRY AHS BE
2, A W 22 dssie] AZS Aelshs AL W
3tc}l (Gwyther et al., 2011; McClaskey, 2014; NABC,
2004). AF=g 112, 11¢ro 2 H | H3H BSE Prions
0 A% = el AelE tEE AW A4S
HZd3}t Al7|Bg AsS AEsHA Aed 4 AL
AL FHOAT E4= Aol Hashy] ol
el A Aotk et Aol © 4, =
b 8o weh ARgol AldkE 4 Stk (CAST,
2009). oaiur ulze] AR2A R Ao olst gl
Hyge 2AFoR HE3EE st Qo) o
WO Av e garo] BgHolnE the iy
o] HE|ojof gt} (CAST, 2009; Pollard et al., 2008).
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Ao g 294, sty 3A4or FAE 29
e 34o] ZFHETE (CAST, 2009; NABC, 2004;
Meeker, 2006). TS 0|83 AFFA Rl o] 7k
PR 2= AlFtolr th23 e wHA
2 AHT} (Meeker, 2006);

- A stel AE AMR SR oF

é_‘::
QL
_&
JE
%
L)

o
2

o
o
2
ﬂi
I
FﬂS
o;>£
ol-rl flo
S Mg

** Jﬂ 71§°ﬂ

71%4%2 vl

ToH oF 3Ft} (Gwyther et al., 2011; NABC, 2004). 1
qu S tEe AR Flaohd Andeket 22
AJ o] wrAIsE 4= Qltl (CAST, 2009; Meeker,
2006).

Coetzee et al. 201)= ARHAY =
(HPAO HE b5 A% ) A
o] AAjol wAIT 2749] FHAAEE el
U AnE B AR e 520 Auhldon w
135} tE MceQuiston et al. (2005)2] ATto]| w2 7}
T oA WA 2R UAESFAA; vho|H 29 s
Ah Ade HIke A, dE g Ao A A #7]
= A7t Yz AEE oW ) AT A
A7t o538t 3 EYo] o3k Aojm e ® A
A= G EA] =kl ke o= Gwyther et
al. (2011)0] Aetst AZ3} AX|3lct 7o) &
4t sot Ao R AAE At A

95 @ AW, FAFle] L T4 Ao 2o o
oFF BAeY WA AYE Tt Basit

(McClaskey, 2014).

deEe olgT AZAR As e Pk
1997 ko] Ao HAg A, e g o]-§-5fo] 385
gk ohe] Eix] A9 15%E X850 ™ (Chang et
al., 2006; McClaskey, 2014), 2004 & 7yttt 2l El4]
gHjolzol 27 ABZAA} WAL u),
AEH 1,500 7R F YEE A&Eske dl dY
85191 (Bowes, 2007; CAST, 2009), 7juic}
bofeko] HA] Aol A QIERARHING7H A
Sh ok 300 ALE % RS ARoks o] ALY
Tt (Howden et al., 2004). dtjge AEE AM=S
Ast7] fIeh bk W ol T’H%FE AbEo] WA
ohe A9 A4 890 TRl sl WA A
LA 7 W A7 wol Adupdom ARgo] AghE
oz A /\Pé— o] A Axolgt AEEE A9t
) (Bowes, 2007; Chang et al., 2006; Howden et al.,
2004).

|

3.3 Y7455l (Thermal Hydrolysis)

WhE 1ee SR AR F i
A7) 23 D P4 A5G ol7] $Iat BAoR AL
SHIct (Kim, 2013). A2} ool B2 Foot
Azus gl BAE IE000) LU0
kalon?)9] o] G ol lsfol -8
o] g3te] 484 ofnliatow A
Solth ATo] AH e NYHES
e e P
Qo] #4720 AAXe o RN AeH
3 #2)7} 7hsakA] e,
S drteRastel Aejsto] AAEE o) B
e B Azl mE AW AEE 13
o molEe|N] e #4gg 7hrl 17
28 4 slosl Ay e Ao s
)4k e gt
o 7h45a) B
RS ApE7)
A A2t
Kim, 2013). 25
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a7 =ek wjeby @714 484
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PR 22 Helele] HT
7}551A Htol (Han et al, 2013;
W= A FS 0]-85to] Hol
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8 4 Y= Aok Ak AN EE dUi
Avbael Eopgsl IS HolEake] BAS 9hds)
WSt DR ujEx] Eokoli 2 g3 4 gt
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