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VSS
RDT

SRT

COoD

BOD, BOD,

AS
PAM
TH
WAS
AD

WAO

ATO

SBD
RSD

atm pressure

Abbreviations /&llazs 3l

Bylbhiall dsleoll ddsll slgall volatile suspended solid
1831 Juosdl CaiSo Rotary drum thickening
Blasl yoc sludge retention time

83:uSW 53 (ixzmeSodl zLii>3l Chemical oxygen demand

Al Sl g3l Biochemical oxygen demand
) >0 gudl 8BSV

Abiiall slasdl Activated sludge

Cationic polyacrylamide

Sobadl Gl JUsdl (45,52l dal=Jl')  Thermal hydrolysis
A8Yne daibiie 3loa> Waste activated sludge

.3loadl cuagll Anaerobic digestion

Blasl duboy)l 533l Wet Air Oxidation

Advanced Thermal Oxidation
Slasl) dordiall dsslymdl 83wl

3=l o3 sloxl Cadne Sludge Belt Dryer
s lall s sl slasl w200 Rotary sludge dryer

.SoxJl be.all Atmospheric pressure




syngas

WESP

DM

DS

FSM

GBTs

FOG

DAF

tDS

kt

PFRP

PSRP

CFU

MPN

MPCN

.clib.odl jlell synthesis gas

Swliwg ygSIl i yall Wet Electrostatic Precipitators
) oyl

ddall 33LJI Dry matter, or dry solids, or total solids
Al

Aol ddall slgall Dry solids, dry matter, total solids
Ashdl slasl 8,13] Fecal sludge management

.pli>Jb caiSall Gravity belt thickening

poxddl &gyl Homall Fat & Oil & Grease

J=iell clogll oy gzl Dissolved air flotation

A9l> ddus slgo b Ton of Dry Sludge

Kilotonne (10° g)

Processes to further reduce pathogens
S| U poladl Olaca Juda) Ollac

Processes to significantly reduce pathogens
Boxlo JSiny Lol Olwo Julad &ildoc

.colony forming unit
3lai>l 42891 @8,)l most probable number

.most probable cytopathic number




ND

PTE

FAO

LAS

AOX

DEHP

Mt

pe

PC pump

.not detected

Potentially toxic elements; refers to heavy metals
Al ¢sleadl Ul il dlaixall doludl yolisll

G3eVg dely3)l dakiin Food and Agriculture Organization
(slal)

.Linear alkylbenzene sulfonate

Absorbable organic halogen
wolaiol L8 sebe uezolle

.di(2-ethylhexyl) phthalate

Ob yede Million tonnes
3l 3180l population equivalent

Ao 383l dSyl &l ol Progressive cavity pump
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Bamiall SLdIS Aoy § axloll panid) &lal slasl duaS ddymal (Jjie
dyguie dilio Sloo (poa/phie57.5) ple/ @S 21 ity sl o 425
irSveen- slaxJl 815]) (s>l dwlys .’.ég (Federal Register USA) (biosolids)
alsell 8 slax> 52d 40 - 30 Go e piiy panidl ol Isxsel EPAg (stra
(1-2-1) Jo32J1 %10 - 5 (0 35Sy

3 &bl slgally (1.05 - 1.02) g slasl) e gl o)joll sibislo
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W3lzall ddsanll SUSSI PHy Obisalls (olazl) A1) &s.azll
gloil sy (2-2-1) Josal bl &Bslalls dileassl & gunell sloall
Aalznall dxleall dakisl § slasl

e 35180l ddall slgall (Sgizog b3)giall slasdl daS (1-2-1) Josmul
Blazl gloil Gasd dallzall
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50-35 60 -50 80-60 | % dyssnll slgall Soime -
o o dlgw dxloall 3528 -
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sleo dxllze dabiil 3 dniiall slanl SleaSy Gaslas (2-2-1) Josal
[EPA], [8] dalizall Coyunll

Characteristics of the sludge produced and wasted
from the liquid phase (directed to the sludge treat-
(ment stage
ddlzall Jub dsledl dniioll slaxl Gaslas

Wastewater treatment system D lid Mass of Volume of
rysolids  gludge (gSS/  sludge (L/
l=all pllas kgSS/ Cogtent (inhabitant.d  (inhabitant.d
kgCOD X (a (b)
. \.SQ'N IS . o & ®
applied s Lol .ua_xm/& P92 vasd/ il
i | P9
: Wl B> | 035045 | 2-6 35-45 0.6-2.2
Primary treatment (conventional)
s Slils &l 020-030| 36 20-30 03-10
Primary treatment (septic tanks)
Facultative pond &,Lis] <y 0.12-0.32 5-15 12-32 0.1-0.25
Anaerobic pond - facultative pond
Anaerobic pond - ddlga 3 &y 0.20-0.45 15-20 20-45 0.1-0.3
Facultative pond - & ;L] &y 0.06-0.10 7-12 6-10 0.05-0.15
Total - goane 0.26-0.55 - 26-55 0.15-0.45
Facultative aerated lagoon 008-013 | 6-10 8-13 0.08-0.22
dli>] 8l3gs <y
Comple.te—mlx aerated sedim. Pond 011-0.13 5.8 11-13 0.15-0.25
JolS 30
Septic tank + anaerobic filter
Septic tank - =3 o5 0.20-030| 3-6 20-30 0.3-1.0
Anaerobic filter - é'g&bﬂ sile 0.07-0.09 | 0.5-4.0 7-9 0.2-1.8
Total - £o00 0.27-0.39 | 1.4-54 27-39 0.5-2.8
Conventional activated sludge
&355 dh diis
Primary sludge -dJsl 0.35-0.45 2-6 35-45 0.6-2.2
Secondary sludge -d.5L3 0.25-0.35 0.6-1 25-35 2.5-6.0
Total 0.60-0.80 1-2 60-80 3.1-8.2
f\ctlvated s.l.udge - extended aeration 0.50-055 | 0.8-1.2 LO-45 33-5.6
63330 dyggs




High-rate trickling filter

b5 xdise .

Primary sludge - d.Jsl 0.35-0.45 2-6 35-45 0.6-2.2
Secondary sludge - 45U5 0.20-0.30 1-25 20-30 0.8-3.0
Total 0.55-0.75| 1.5-4.0 55-75 1.4-5.2
UASB reactor 0.18-0.12 3-6 12-18 0.2-0.6
UASB + aerobic post-treatment

Anaerobic sludge (UASB) iloa3 012-0.18 3-4 12-18 0.3-0.6
Aerobic sludge (post-treatFnent)

dxJlzall a2y Lo Ulon 0.12-0.18 3-4 8-14 0.2-0.5
Total i 0.20-0.32| 3-4 20-32 0.5-1.1

(a) Assuming 0.1 kg COD/inhabitant.d and 0.06 kg SS/inhabitant.d
(b) Litres of sludge/inhabitant.d = [(gSS/inhabitant.d)/(dry solids (%))]x(100/1,000) (assuming a
sludge density of 1,000 kg/m?)

sl %(7-3) des e o5 i do¥l cammsill Glsal o Blaxdl -
b U0 $3lay 0o BI3 Lag dguic slge %(80-60) o
sloall puig) dallzall dolny 2o dgpsS dxly I3 Ligiil bwgio
gzl

oSl ooll &35 0985 :ASU ol y3loa] e a3l Blondl -
Lidzio Blaxl O lin izd laia oolll OIS 1316 (8,31 A5y auis
3 vadi 3929 Jlaiz] ligs lasls ols 13l septic condition))
09 Dgac slea oo (%90 -%75) Leslil slaxdl Callsy .dseil
db>dle 2o el jx.U dls 8 slg0g microorganisms da.ss OUSKS
lsall puagll sla> go duill

:daguirgoall dlonsUl 3laxl -
Losics 51l ro deaS e (Soindy ool ] Bole iy sl I3 ;oS3

T Ly Laindly 99 @Sl dgasS 0955 3 Laild Iz Lomudn o2y

il zads ol Bosxall bllaall of oLl liadll dxily ariiso




Blaxl o dols Slogle AJWI Jslazl Lhsis

Loy Crailly 3ye¥l sl dabaio 3 slasdl L] sy sl (3-2-1)
Slaxl gloil Calize 8 &lall slgal) dyotall deill (4-2-1)

Adall slgall Sgima e @laS slasll &b 5uall A (5-2-1)
(oolizzadl)) dxlmall g3 Aoso om> Blonl) de23505 OleoS (6-2-1)
Aol gt dniiially ddo¥l slanl) > 3g0il oSl Syl (7-2-1)




*[9] iy yuci Codlnog (ayo81 slaigl Jos & Blasl 2] (3-2-1) Joaal

Member 2010 2020
State Total | Recycled : Tetal | Recycled :
Siudge | tofand Incineration | Landfil | Other | o tolang | IMeineration | Landfil | Other
1 |
tde'a %, 3 o 1o tds/a 0% (3 % | o
EU12 ;
Bulgaria 47,000 50 o 0] 20 151000 80 10 10| 20
Cyprus 10,800 50 1] 0] 10 17,620 50 10 30 10
Czech | |
Repubiic 260,000 55 25 101 25 260,000 75 20 51 5
Estonia 33,000 15 | B85 33,000 15 1 es
Hungary 175,000 75 5 10, &5 200000 60 30 5] 5
Latvia 30,000 30 40 | 30 50,000 a0 10 2o | a0
Lithuana 80,000 30 0 5| GBS 80,000 55 15 5 | 15
Malta 10,000 100 | 10,000 10 80
Poland 520,000 40 5 45 | 10 | 950.000 25 10 20| 45
Rornania 165,000 0 51 95 520,000 20 10 30 | 40
Slovakia 55,000 50 5 S| 10 | 135000 50 40 5| 5
Slovenia 25,000 5 25 40 | 30 50,000 15 70, 1MW, 5
EU1Z Total | 1.411.000 E 8 35 | 17 | 2457.000 a7 || 17| A
EU1S
Austia 273,000 15 40 =1 [ 45 | 280,000 5 85 = | 10
Belgim 170,000 10 a0 | 170,000 10 &0 |
Denmark 140,000 50 45 | 140,000 50 45 !
Finland 155,000 5 | 85 | 155000 5 5 1| e
France 1,300,000 65 15 & | 18 | 1,400,000 75 15 5§ &
Germany 2,000,000 30 50 0| 20 | 2000000 25 50 0] 25
Grasse 260,000 5 @5 | 260,000 5 40 55 |
Irefand 135,000 75 15 1 10 | 135000 70 10 5 10
italy 1,500,000 25 20 | 38| 30 | 1,500,000 35 30 5 | 30
Luxembourg 10,000 90 5 | 5 10,000 B0 20 |
Netherland 560,000 0 100 | 560,000 0 100 |
Portugal 420,000 50 30 20 | 750,000 50 40 51 §
Spain 1,280,000 85 10 20 ] 1,280,000 70 25 5 |
Sweden 250,000 15 5 1] 75 250,000 15 5 1] 75
UK 1,640,000 70 20 1! 10 | 1,640,000 65 25 1! 10
EU1S total | 10,153,000 43 29 11 | 17 10,530,000 44 a7 4 ! 18
EU2T7 total | 11,564,000 42 T 14 | 18 13,047,000 44 EF] T 16
ELH2 (% of i [ i
| EU2T total) 88 5 1 s 1 81 [ 3 4 4
ELHS (% of
EUIZT total) 12 18 26 g 15 19 36 30 3 12
Source: Based on consultant estimates and information from the consullations; see the annexes to the Beport on the Baseline
Seanario and Analyais of Risk and Opportunities
Notes: As working estimabes, 2010 production rakes have been taken to be the same a3 2020 production for Member Siales expecied
10 be in full compliancs in 2010, For non-compliant stales. rounded 2003 production rates have been used - see Annex 2 of Repart 2
for details. The estimate for Belgium includes 110,000 t ds for the Flemish region; 50,500t ds for the Walleon Region and 5,000 1 ds for
the Brussals region

. [Environmental, economic and social impacts of the use of sewage sludge on land ] *

.( Milieu Ltd, WRc and RPA for the European Commission ) slac|




Lilal 3 d8lodl slasl ZUs] paass aie &6l B>l (3-2-1)Joanl 3
oo 3580l s Ol 325 o Goelo 85 Jls> @I gilss sae Sle
Lol slasdl o 358l Z 5] OIS dlliny] § Loies Lysinw 25 23.5 gelay Lyl
el gy Blasl o eloll g5 a2y g £5253 Jis> 2010 ple 3
aspoainds/sid 029 J10.01 (e dxllzall gleil JSI podl & pasill
J=l 09 psapaind /51 0.29-0.11 sxyaall ddiiall sloxdl Jol oo
[8] posaiis /5id 0.06 - 0.03 pasl xuay UASB Jelas

SLoall § dpunnil 88Ually dabno sla> dise Juloi (8-2-1) Jsanl
isla)l 392l & sl

[63] slaxl gloil Cilize 3 daluall slgall dygtall dwsdll (4-2-1) Joall

slacl § ddlall slgall dsoiall dgudl]

doguirgo suf dla> doguige dlo>
rdlodio dlo>
.Jg)!luuu).mon
12-6 5.5-25 dai<o st .1
- 10-5 & 2
io>olordl sl o
8-6 6-3 a0 58 .1
- 9-7 8 2
sl slasdl oo
3-2 1.2-05 Gio e 1
- 33-25 &ie 2
138 ides Blo>
dezolon Oladirag Jol carnss
10-6 6-3 465a e .1
- 9-7 ufsn 2
d.h.umobgdgluuny
7-3 48-26 m,@ 1
- 9-46 83 2




[8] dall slgall (Sgine Lsle Alas slasl) duslysusll A (5-2-1) Joasl

Total solids
content (%)  Water content (%) Physical state
ddeall slgall cloll (sgixn 5L el A
sl
0-10 90-100 Liquid sludge
Pasty sludge
14170 e . C
10-25 75-90 14- 17% of TS: difficulty in storage in high piles
- >18% of TS: storage in stable piles with up to
45° slopes
>25 <75 Solid sludge

dnllzall gois Alose o> Blaxll de>3gai ileaS (6 -2-1) JosxlI*
(owlinw) [11]
Typical Quantity of Sludge

blaJl deaS
woa e
(%) Jsi,a ) 1/1000m3
1000 olo (3o
Byall
1.02 14 95 1100 | 47.32 2,950 doguige
1.03 - 94 538 23.66 1,450 Jitwn o9> § doguige
Digested & dewatered sand beds
60 161 3.55 Jlodl 55l clall degios doses
1.00 133 925 280 12.00 45 d s> adnys N
1.03 1.93 92.5 1940 | 83.28 5120 gly.gs PP




- - 72.5 546 22.71 - oebasdl xdsally clall deglio

rdbduio Blo>s JIil Gagasss

1.02 - 96 | 2600 | 11072 | 6,900 doguige st

095 - 80 | 566 | 2214 | 1480 |Celtelelldcaiiog ‘“‘9*;‘7‘ ;;j

1.03 - 94 | 1020 | 4417 | 2,700 Jitus Go9> & doguige
55alls clal degiiog doge

- - 60 510 6.62 - gl 9409 ﬁ

095 | - 80 | 331 | 1325 - geoelly cloll dcsiing Zm

sdbnduiall slasl

1.005 | 125 | 985 | 7300 | 2839 | 19,400 by sla>

0.95 - 80 538 | 21.28 - ibasgl sl sloll degiio

1.25 - 4 85 Llﬂlé - (s> dado

114 | 14 90 340 - 900 dogige Hazs Lolgsl

*Wastewater flow of 378.5 |/person d, and 300 mg/ L of suspended solids

in wastewater.




sué dbniiially ddg¥l Blant) > 300dl lasSIl Syl (7-2-1) Joaa|
[USEPA 1979] , [12] dxJlzall

Untreated primary

sludge . Untreated activated sludge
dall=o pue ddol dxlso 5u¢ dndiio
Range Typical Range Typical
Jodl  opiss Jlell o2ises
Total dry solids (TS),% 1-6 3 0.4-1.2 0.8
Volatile solids (% of TS) 60-85 75 60-85 70
Grease and fats (% of TS) 5-8 6 5-12 8
Protein (% of TS) 20-30 25 32-41 36
Nitrogen (N, % of TS) 1.5-4 25 2.4-5 3.8
Phosphorus (P,O,, % of TS) 0.8-2.8 1.6 2.8-11 5.5
Potash (K,0,% of TS) 0-1 0.4 0.5-0.7 0.6
Cellulose (% of TS) 8-15 10
Iron (not as sulfide) 2-4 2.5
Silica (SiO,, % of TS) 15-20
pH 5-8 6 6.5-8 7.1
Alkalinity (mg/L as CoCO3) 500-1500 600 580-1100 790
g;\gca)”ic acids (mg/L as 200-2000 | 500 | 1100-1700 | 1350
Energy content, kJ/kg VSS 2239'%%% 25,000 |19,000-23,000| 20,000




iSLonll & dunoidl BUJL dbbne Blo> Lise Juloi zigai (8-2-1) Joaal
NS TN ETRYPN | e |

Analysis Results Table
Code Parameter Result Unit Ministry of STA Limits
Environment water &
Agriculture Limits
AS Arsenic 331 me/kg 75 15
cd Cadmium 199 mgfke 85 6
Cr Chromium 4521 mg/fkg 3000 200
cu Copper 4139 mg/fkg 4300 100
Pb Lead 23.22 mg'kg 240 200
He mercury 0.001 mg/fkg 57 4
MO molybdenum 3288 mg/kg 75 50
Mi Nickel 49.85 me'ke 420 200
Se selenium 277 mg/fkg 100 40
Zn Zinc 143 mg/kg 7500 200
Microbiclogy
E. coli Escherichia coli 56 MPN/L g T5 (dry 1000 100
matter)
salmonella salmonella <1 MPN/4 g TS (dry 3 2
matter)
Helminths ova Egg of intestinal ND PerdgTs (dry 1 1
waorm (viable Eggs) matter)
Helminths ova
Dryness
TS total dry solid g5 % More than 90 %
(T5)content

Ao

daxe e &3l Blaxl gles das 100.000 LlSew sac diyaa
UASB Jclio dawlgs dxlsall

olelas go Blasl ZUs] i 3580l Careas o 325 (2-2-1) Joazl 0
Jlo> gley anal ZUsYls pos .oaids /§ 18 U112 Go zslsiy UASB
083 0o /51 0.6 J10.2

223 039 o] ilae S & dssiall il bsate] Ll palysly
telall g3 delac a2y ladll slaxl
Badles Jeliall s=s Siloyiall -1
a0y 0o/ § 15 Goxdy slasdl § ASIISS Ja> &l




100,000 inhabitants x 15/100 = 1500 Kg/SS -d

aos.paind /i 0.4 Gosh sloxl 5833
100,000 inhabitantsx0.4 = 40,000 L/d = 40 m3/d
Blazl o cloll €35 a2y Slasinall -2
elall £33 3%y Glodll slanl ps -
0.06 - 0.03 ] racy UASB Jelia J2l (oo Blasdl oo clall g5 a2y
[8] ponpads /5l
Blasl pa> sy din asy paid/sid 004 350 -
100,000 inhabitants x 0.04 L/inhabitant.d = 4,000 L/d = 4 m3/d
il ol yaball J dlesyall lasdl dlis -
Blasdl S Jlaz] 516 1.05 g slasll Lesdl ool ol Galusl -
4 x 1.05 = 4.2 ton/d
35£3Jlg dlosdl &5 liede 3-1
oolenl Ul oy ill Golenl o blasdl Jid) dols Ol Joamiws
&8lon J| ding dilizall puagll Jolre J] CadSill yalo>l ¢rag waddSil
saizy Oluaall slasls sleadl § Badl oF as wloll giis CagiSill
lasd &dall slgall diegig Bloxl 9 dyoboyl ds Lle
(Plunger pump) duwSall d>anll .1-3-1
39élls Blandl Fua) Jamiudy (dsdla)l daall) Glol Lawds
(1-1-3-1) Jal 351 9615 JI lgud deleall sloall 54555 Juay &5l Sass
loo &uiall paged @ ¢ Slasy Gusall 85> Tase Ll saies g
zids Joml plis Ml oy o5 o ghall Ul Lol e (§ oranty
Ol 08z A Blasl @031 GurSall uds poisg asall AcHl § 55T
30 L @8l Juoy Ol 960 gLyl img p3 Gac oo el 09
750 kpa JI Juas ddle boses zisis dadls &iluo J] zlind s /52
(o 76.5 g ol 5 7.5)




iyt iy ot 1
el Cylricke [

LSl d3uioll (1-1-3-1) Jsal
dnsSo dudral Bygus b duensSall didall Joc T30 uw bbhio.a

[Austunnel], [wastecorp pump]

(PC)Progressive cavity a.;.o:.ﬁﬂl dS =l Old &é.dl 2-3-1
KA EEN| )ewl w9 «positive displacement pump £9 U0 SBY
s gatadiy /52 75 J) 16a835 Jusy blosll Jad Jomis I
&inl g92) pac pliis duanll o3gls el 20 sh8 Li> Jual ddio oo
slawsdl giad Guandly Jlosll o Al Slaxdl 5955 ol iz Blaxdl 835
ol lg3lSelig disds Slaxl glosl A8 dnitnll Jomiwdy clyindlg
Oxa (a,b) (1-2-3-1) JSal .0 135 glasy] L udlly ip 8.5 Goc (o
il Joc 32 logacy duoiaill &Syl Old Etall dowses JISo]
ol gty Algguns S5l dgaS  Xal S0y LaS LIS lglicos Hlgus
&0 <Ll )00 () (1-2-3-1) Jadl Sy i sl oo Josi 3

Slaxdl 4828
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e S
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% Folar 2.
\ '\irew—sha ed L)l gl
N
(a)

(b) (c)
PC duosiill dSyadl &3 dsuanll ab,c,(1-2-3-1) Jsl

Centrifugal pumps ($3S sl 3, BJ1 &sls S Budall 3-3-1
lgios ddo¥l slasl JlacY s1ux> Olido g

:(non clog) slawsd sl suf didoll .1
Rotodynamic centrifugal dslygs duSuolins (538530 35b K ESEPS
Bloww gud sic slawil gio O )AD umﬁl Oled) lgogawnl o3 pumps




G Olsall sdn panis o Wleg ddas slgo of Lo slga e (St
JSeadl . eliall Gyall sbang ol sut dbiiiall slasdl wdynll sl
a-(1-3-3-1)

(&éLg,UI ol Torque flow ol 2

Slaai] Lasd Samy 39 d>grall e slasdl 533 3 0300 dudo ns
2 85Lall 8landl ased Basb e blandl Jaiss b-(1-3-3-1) J il
oSy eliSe diite oo 38T by bhall 8305 GSass Aindall pu>
tall dess Jp325 Spb e 39301 a8 535
Chopper sludge pump (dcladll) Sl &l udoll 3
dlall slgall gehid) Lol Bsl> (pSus lglsls (soxi dxido Lbo
G/ 52 150 Li> sl 3855 Juays divdell 3o Joloi Ll 85l
(2-3-3-1) JSidl ddgBlivg duasl &luin lgio 33900

(mixed-flow pumps) bl $5331 O3 Endall 4
old el Gl Glvaey s3Sall bl Glhuse padiwd
Qogill Lolexl JI dndiiall slasl 8sley 58 JSiy didndl dey]

dalisall 383l oluse § @8Il JSo oy (3-3-3-1) Jadl

Screw pumps (dsgl=Jl) dedgll Bl .5

d>yJl slasl o J>I oo (Aogladl) dadglll & Busnll (:.\Au.u)g
Joziws logacy (4-3-3-1) Jsadl sl O)del.o.nﬁpgmd‘ob
slosl C.‘aJ Screw centrifugal pumps d&.dolll (s3Ssall 3yl OB
oin Jia) JoI slaws] O s gl S dyoqdl wsle>l
a,b(5-3-3-1) Js.adl ksl .oladaill




i 3 Sl (s3Ssall 30l Ede a.(1-3-3-1) J<al
[Metcalf & eddy,12] , [EDDY Pump]

[12] Torque flow b0l b.(1-3-3-1) Jsadl
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ol (538 5all 3ybll Bndial alall Iseell b(4-3-3-1) JSil
[EVO pump]

Diaphragm pump (dlig) oledl &l3 o)l 4-3-3-1
OusSa psdy Cus @xSilSan Biloe oy slaxdl a5 dde Y
83 I slaxl Jo>a) (5355 ¢33 Siga> I (5355 Low y3 cliné Cammansy
plows iy Jo>all plawo 3l iy elinel) GuSall g sicy duols
ol Buaall 0oSy of OSars bl oo Blanl dio o) zosall
dxiall 890 o blbse (1-4-3-3-1) Jidl iogliin JSiy oy

.d..L..(.LLC oD

BB
g e-"— ploe

o vulue
;TL-JP‘

clésll O3 BalaYl il Jac Iswe un bhie a (1-4-3-3-1) Sl
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Rotary- lobe pump 83lg Ml sogwasdl 513 d.‘:ua.ojl 5-3-3-1
diSlly 301 Slguadl ) Jomians T3> Bysauine dndin g

:J?' 09 duladl 153 §_9J oo oy >l JB—.“.‘SQ slasJl Jio

Ol 32aiiy dewl8 deblhs ol dbszo pogmall oS5 Blaxl &luia

(1-5-3-3-1) JSidl .l Lgllacly didny ol dc o

Inficw

85lgadl yoguad)l &3 il (1-5-3-3-1) Jsal
[12] (rotary- lobe pump)

peristaltic hose pgbs3Jl &l il 6-3-3-1

bsiia desliall Jle gt psbys dndall oin S50 128y
Dl > 180 Alliie Jolae Lle 0555y Anolsy dio e (3 JolSUL
ol o rigl] Al byl Az (rslsbacdl (g dlolal] @ Lusall
Jlasies] Enirally s ady s3I Sl Jiiys paazay 213 5l Lao
Jlaell sy usSell AL Lag daill slgall | Blowdl o geols

(1-6-3-3-1) sl jksl




pobyxll 0I5 dsall § ghie (1-6-3-3-1) J<il

[uploaded by Valeri Souchko] (peristaltic hose pump)
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Sludge Treatment Alternatives 3laxJl dxdlze Ol .2
a5 o Blaxl goig dxaS > blanl dadlrog 851s] sk Calins
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T500 kg 160 kg | ddkg N 20kg |
Wet sludge Dewatered sludge Dried sludge Ash
A% DE 25% DS D0% DS O orge
A0-80 aganic in DS A0-80D organ DS A40-80%, organit DS 19% OS

Jlio dnllzall Jolie e dlose JS § Blasdl JSibg Oliwolga (2-2) JSEI
[13] ddb, slo> &5 1000

Sludge thickening sl 0SS 1-2

Lol slgall 3855 83050 dloxdl e Julas oo CadSill o gl
Juldss clall £330 puirally grall Jlacd il lomo Joleill Jgoud loss
coansill Go9> o dadiio Sla> Lya) liad — dusall olivell oo
%3 CagiSill s2y i g 125 %606 dulall slgall des lgsd oS5
Losss Olse 5 393 el paesd G 4l

Gravity thickener (du3lJb) JWBIL aisl . 1-1-2

sy Byl yp Blanl) AaHl g€l Golgs] planil ruaisd
Jusedadl JSline & QU @Sl @5 131 3] exlasll sa3u09 Sl JSLina
il e Byslall milgyllg
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polymer and ferric ( Ml 33l 350189 sadodl Jio 8rine dusloous
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[12] sl 9> § yiitiall CiagiSall iy sha) bl (1-1-1-2) JSI

:Gravity thickening (du3lJb) JEIL sadidl o<l .2
Blosl Jo>3 oy o ae534l0l Copunstll Gdg> dipball o 4

oo (d815,)) &blbll oleall Zos>9 w@asall P> o o9l JSie (o

slyl gl
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complete-mix anaerobic digesters

Operating temperature,°c  SRT (minimum) SRT
18 11 28
24 8 20
30 6 14
35 4 10
40 4 10
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[2]1 [7] (1-1-1-2-2) dslzall (o Cliaﬂ Oluall e dssS Ul Sy
V= 350[Q(SO-S)/ (1000)-1.42 PX] (1-1-1-2-2)
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(95% dssboy)l des) 5% bl slgall des
1.01 dball slgal) egdl osoll
15 d 0,
35 Co 5ylsml oy
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Design Manual - Washington, D.C .1979
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o ha
Parameter vddis bes bwgio Jle
Odlalzall/ Slalzall Low pressure (ther- Inter- ngh
(mal treatment mediate pres-
pressure sure
Pressure (atm) bzw 20.5-27.3 27.3-54.6 | 54.6-136
Temperature ('C) 5,l;> 148-204 204-260 | 260-315
Organic matter destruction (%)
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1 O,
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el oS
Sludge sterilization @<l yes yes yes
Autothermal reaction no es es
GV bl Jelasl y y
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NFR sector Data PM,, PM, TSP
6c-waste incineration | No. of country reporting 13 11 14

Lowest Value 0.0% | 0.0% | 0.0%

Typical contribution 12% | 1.6% | 0.8%

Highest Value 58% | 7.3% | 5.9%
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/&S 400-200 zl5l 865 Sy plil Bland) dewilly s2ig [8] sallasll
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(1-5-6-3-2) Josadl sy Sxllaiall &bl slgal) Jalall 5850l Coreny
[8] Capuall olso bla> &3> e il slosl) &z 3gaill dueSyil

ol OSaug diadly &l LSS e 8yhas ol Sle sloyll (soi
slasll plasial giad 13 deadl SUSSI Ul lgins BLA ] 8yshl Juas
s Ol oSay of dshasdl SLLal sellas (§ orab oy 3] debill §
ey oo 3loylly Cuiawdl e dbls Joazy dadlzall § das]l olaaill
oe @3l slasdl gloil pamy cllia .Gsisn JSin oslrally Llaisyl
walal Jolso 3lans 83b slge Lo seini ¥ 48 Ll ddlisdl oleluall
w3 Gad) &l ool ezl oy 5SJs 1 asanlll
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[24] 8Ll Bs> 3130 & B35l Slays

Vapor pressure,* mm Hg

760°C (1400°F) 980°C (1800°F) Classification
Arsenic 1.2 x 104 1.8 X 10° Volatile
Arsenic trioxide >10° Volatile
Arsenic chloride >0 Volatile
Cadmiven 71X 107 55% 100 Volatile
Cadmium chloride 5 ~8.0x10° Volatile
Cadmium oxide <1 <1 Nonvolatile
Chromium B1 X107 44%1078 Nonvolatile
Copper 98x10°% 54X 1078 Nonvolatile
Lead 35x1072 13 Nonvolatile
Lead chloride >5 ~80 X 10% Intermediate
Lead oxide ~1 ~1 Nonvolatile
Mercury In vapor state (boils at 357°C at 1013 kPa) Volatile
Nickel 5.6 X 10710 L1X10°¢ Nonvolatile
Zine 14 X 10° 16x10° Volatile
Zinc chloride ~8.0 X 10° Volatile

* Based on equation from Butts,? Ioc p = ~(A/T) + B; p = vapor pressure, inm Hg; T' = temperature, °K; A = latent beat of vaporization (cal/mol)
+4518,B= logpwhen’l‘= infinity.
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Component Composition in dry weight
SiO, 55%
ALO, 18.4%
PO, 6.9%
Fe O, 5.8%
CaO 5.4%
Cu 650mg/kg
Zn 450mg/kg
Ni 100 mg/kg
Cd 11mg/kg
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e Tha gasliquid mixtura passas through tha
Into droplet. which trap dust particles

flooded ebow and enters the entrainment
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[Nederman MikroPul Co], [SLY Co]
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Se soind Sl dgszll SlSyell @bl on iyl Cudly [12]
llazll sia e Ul Jlowll § Slawsally possndly crumisil
dlall sl bl ol (3 olodl) dAblall disall solinll 1S5 saizy
sailas o (1-4-2) Joazdl lgie Lo L3l dglasll e Ugan
oo (The post-digestion recycle stream) dalizaell doslsll lasasl
Ji 8 dngigally sl slasdl o clall £33 st wciagiSall dulac
Jo> 8305 J] (53850 <3 06 dadleall dhne J] 383l lin dsle] o3
, Azslodl nllrall o> § Blyikall

Lol :lasall oo doslall @bisall oim 5ls¥ Gab sac Jomius
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Value, mg/I

Operation

NH,-N  NO TP  Ortho-P

A

Gravity thickening
supernatant:
. 100-
Primary sludge 2-3 | 80-350 400 19-70 | 12- 45 0 4-11 3-8
Primary sludge + 100-
waste activated 3-5 350 60-400 | 20-70 | 8-45 0-8 | 4-15 2-7

sludge

Primary sludge
. . 700- | 2000- 80- 60-
fermen‘ta"ce,lncludlng 3-4 900 2500 120 100 0 10-20 | 5-15
elutriation water

Flotation thickening 100- 50-
subnatant (waste 0.7-1 8-250 | 0-45 0-30 | 2-50 | 0.05-8

. 2500 1200
activated sludge)

Centrifuge thickening 500- 170- 4O-

centrate (waste acti- | 0.7-1 3000 3000 280 0-45 0-30 | 8-60 | 0.05-8
vated sludge)




Screw press-filtrate +
pressatelgallfcallne and 03- 400- 600- 120- 1090 | os 1 1
Lol 05 | 500 | 1300 | 250
stabilization for Class
A)
Aerobic digestion
supernatant (meso- 0.1- 100- 100- 100- 20- 0-400 200- 200
philic, continuous and 0.5 10,000 | 1700 1200 400 350
intermittent aeration)
A”aerr"nb'tc ‘:"tgeti:"’_" 01- | 1000- | 500- | 850- | 800- | | 110- | 100-
supernarant, two 05 | 11500 | 5000 | 1800 | 1300 470 | 350
stage, high rate
Centrifuge dewater-
ing centrate:
-Two stage, high rate 05-1 200- 100- 810- 800- 0 100- 100-
anaerobic digestion ’ 20,000 | 2000 2100 1300 550 350
-Thermal hydrolysis +
single 0.2- | 1500- | 1500- | 2200- | 2000- 0 220- 200-
stage mesophilic an- 0.5 10000 | 3000 3700 | 3000 800 700
aerobic digestion
Belt-filter press
filtrate: two- high rate
. . 100- 410- 400- 50-
?naerf}blc digestion, 1-2 2000 50-500 730 650 0 200 50-180
including belt wash-
water
. 50- 800- 100-
Filter press 0.5-1 1000 50-250 1300 0 350
Sludge lagoon super- 100-
natant >-200 200
Sludge drying bed 0.3- 100-
underdrainage 05 20-500 200 0-400 | 0-400 | 2-210 | 2-200
Composting leachate 500 2000
Incinerator scrubber 600-
water gooo | 3080
Depth filter washwa- 100-
ter 1000 | 2090
Carbon adsorber 100-
washwater 1000 >0-400

[12] [Adpted, in part, from U.S. EPA (1987) and WEF (1998)]
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Applicable Multi-disc screw
Units Press

Flow Rate m3/hr 5~10
Screw Press Dry Weight kg 2,150
Typical Sludge Feed Concentration % D.S. 1~5%
Typical Dewatering Results % D.S. 20% +/- 5%
Typical Polymer Consumption Kg A.P./T D.S. 4-~10
Solids Recovery Capture Rate % 90% +/- 5%
Typical Daily Run Time Hrs / Day 8~24
Solids Dewatering Capacity kg D.S. / Hr 10 ~ 125
Maximum Daily Through-put kg D.S. / Day 1,200 ~ 12,000
Main Screw (s) Rated Power kw 3
'lzzigczl Dewatering System Energy KW / Hr 152 ~ 3.0
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Brazil Canada Australia Austria Japan
(15%) (33%) (81%) (69%) (65%) (14%)
Bulgaria China Czech USA Germany Nether-
(~5%) (50%) Republic (55%) lands

(67%)
Jordan | European BRNCIWACE Norway Swit-
(~0%) | Union WENERCIEDN (-95%) zerland
(~40%) (0%)
Mexico | Hungary [EESIEIZISES
(~0%) (39%) (69%)
Turkey | Portugal
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Amount Laﬁr;ld— A%Li::l_ CoTnngSt_ t-rrelllirnr'lr:aar:t Others
State/ dgJl kt % % % % %
sl - . dxJl=all
. solbodl  dchil ol &;‘,,IPJI
Albania 92 0 77.32 0 0 22.68
Belgium 107 0 17.24 0 82.76 0
B“"EnaHerZ' 1 100 0 0 0 0
Bulgaria 47 18.05 | 64.54 7.22 0 10.19
Denmark 115 1.22 64.46 0 29.44 4.88
Germany 1.803 0 23.72 12.41 63.71 0.17
Estonia 19 9.78 1.63 88.59 0 0
Finland 141 6.86 5.02 65.68 22.43 0
France 937 332 | 4496 32.56 18.21 0.95
Greece 119 33.61 | 19.63 7.75 33.17 5.84
Ireland 58 0.17 79.97 18.66 0 1.2
Italy 954 | 48.46 | 33.09 0 3.85 14.6




Croatia 17 94.35 | 5.65 0 0 0.01
Latvia 21 0.97 | 36.23 11.11 0 51.69
Lithuania 37 0 30.11 41.78 0 28.11
Luxembourg 9 0 34.36 2412 8.28 33.25
Malta 8 100 0 0 0 0
Netherlands 320 0 0 0 100 0
Norway 142 1515 | 61.73 16.07 0 7.05
Austria 239 134 | 16.58 32.52 49.56 0
Poland 568 713 | 1893 8.29 13.96 51.69
Portugal 113 10.08 | 89.83 0 0.09 0
Romania 156 66.69 | 6.81 0 0.32 26.18
Sweden 184 196 | 27.72 3212 12 37.01
Switzerland 195 0 0 96.81 3.19
Serbia 11 100 0 0 0
Slovakia 56 8.25 0 4422 30.07 17.46
Slovenia 29 0.69 0 2.08 52.25 4498
Spain 1.205 | 149 | 74.56 0 3.9 6.64

kt = Kilotonne (109 g)
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[13] WLl
Parameter Limit value Soil Limit Unit
Olpdsgoll gl a5yl 398> Baslgll
Pb 150 100
Cd 15 1.5
Cr 300
Cr (VD) 2 100
CuU 200 60
Ni 80 50
Hg 1 1
Zn 200 200 mg/kg DM
As 40
T 1
Fe only measure
PCB (each congener 28, 52, 101, 01
138,153, 180)
AOX 400
B(a)P 1
PFT 0.1
PCDD/F incl. dIPCB (WHO-TEQ 30 mg/kg Unit
2005) DM

8Ll 85Lall o Uil 5 ¢ 333y 3 Lo Gebsl @y o Oloien 38528 Jols Jomy -
LS JSI 33nall 4531 Gle pall olin Lo
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Parameterscslyiéall / Unit value value range
pH value - 7.7
Dry matter (DM) 30.5
Loss on ignition (LOI) 45-80
Water mass- % (fresh) 65-75
Ash 30-50

30

Volatile matter

mass- % (DM) 40-65

MJ/kg (fresh) 1-2
Net calorific value (NCV)

MJ/kg DM 10-12

Carbon (C) 33-50
Oxygen (0,) 10-20
Hydrogen (H,) mass- % (DM) 3-4
Nitrogen (Nz) 2-6
Sulphur (S) org. 0.5-1.5
Fluorine (F2) 0.01

mass- % (fresh)
Chlorine (Cl,) 0.05-0.5
Phosphorous (P) g/kg (fresh) 2-55
Antimony (Sb) 5-30
Arsenic (As) 4-30
Tin (Sn) 30-80

mg/kg (fresh)
Selenium (Se) 1-5
Thallium (Th) 0.2-0.5
Vanadium (V) 10-100
AOX mg/kg DM 200-400
PCDD/F ng/kg TE DM 5-100




PCB 6 0.01-0.02
mg/kg DM
PAK 1-50
Molybdenum (Mo) 3.9
Cobalt (Co) 6.53
Calcium (Ca) g/kg DM 71
Potassium (K) 2.65
Magnesium (Mg) 9.17
(PCDD/Fs) Polychlorinated dibenzo-p-dioxins and dibenzofurans - it is a by-
products of combustion such as waste incineration.

2989l gyl J] d8LSYL dluds (sleo drrw 4855 (4-4-4) Josxll
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[13] [German Environment Agency]

P

total
2010 | 375 | 096 | 33.2 | 3047 | 25.2 | 0.53 774 45,943 23,758

2011 | 349 | 098 34 2923 | 256 | 049 | 7683 | 44,538 | 23,627
2012 | 334 1 326 | 3053 | 251 | 05 | 763.5 | 46,046 | 26,727
2013 | 333 | 094 | 329 | 3086 | 255 | 0.48 | 769.8 | 44,405 25,200
2014 32 | 0.87 | 338 | 307.3 | 26 | 0.47 | 799.7 | 45,247 | 25546
2015 [30.6 | 0.74 | 326 | 293.6 | 247 | 039 | 7728 | 43,796 | 24,576
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plasiwl hiad duslially
2990l 3918 7o oS sax0l

Class A

dewlially cloll degiiall Byall leo Blo>
3548 &l 993 oLl e Basail)

Olwn Jdd5 gn dio (o2l
ISy ¥ Seiwn U] wdbed
oy Al dolsll dnall Tpags
sob3l e slasl Gaas oSy
E_ngn 9| L.)L)LR” 9| d.:.d)).”

laiwdl

05lsal Oln 3929 aic on din p5all

E,.z;lﬁ!l sle ol ddeall slgall Fadas

3 GSandl/ clpss)l Sloluwlly dclyll
Calsll cuedlag ilajizally &laxll 95
lgasais of lg=as duiinll zosally Slaxllo
e leiahd o3 ol o GulsT @

398 983wyl

8riball LB sy 11 Joadl
11)

il dsdl LI oo degana)
drolongsSuall Al LuSss
(&5l of clizll dolsll

e basly & dndlzall 2 Juadl
" . (PSRPS) o>

ddac 3 loznlzo 055 3 ol
. PSRP J &350

Lob> dadlze i1 .ol
[idle dbga> dzy lgindloo i 2 . Josdl
Adle 8yl dsys

89320 Oldac 9 dxdlzall 3 . Joadl
Agyma yt x5l Gk dalrall 4 .yl
PFRPs e (p0 83219 (§ pdley 15 . Joadl
.PFRP Jsl=5 ddos) lpixdleo o5 6. Ladl

Jsladl
FEN|

aJholze




10° X 2 > &jlydl slagleall
4Lall slgall CFU/g of MPN

A1l Olselsdll
Fecal coliform < 1000 MPN/g total

4J<JI dry solids, or
Salmonella sp. < 3 MPN/4 Migallul
g drysolid
(Soxall Gogssall
Enteric virus <1 PFU/4 g total solids | lwg sl
Sled) bl ddeaball &lsos)l Gbgw Olededbg
Viable Helminth ova < 1 ova/4 g total b,c
solids
dels 72 830) 12 < Liuzgyauell 08]1 5,1
3yLudl domys o J3Y1 e s vl
e delus 12 530) ot0 a2y 50 < | FETEH
- ot o e e “ ES wt .) 9
> cloglly Sloxl Carani iy o5 (J83I 5,1,

50% = Jl dhall slgall Jlaz] Jeay

Note: PFRP = Processes to further reduce pathogens; PSRP = Processes to significantly reduce path-

ogens

CFU = colony forming unit; MPN = most probable number; MPCN = most probable cyto-

pathic number

apeall oo 3 dekeall sloall L23gaill Jazall ssinall (2-1-5-4) Jgazll
(mg/kg dry sludge) [24]

Metal Range Mean Median

Sazall Jooll bl
Ag, silver ND® - 960 225 90
As, arsenic 10-50 9 8
B, boron 200-1430 430 350
Ba, barium ND-3000 1460 1300
Be, beryllium ND ND ND
Cd, cadmium ND - 1100 87 20
Co, cobalt ND-800 350 100
Cr, chromium 22-30,000 1800 600
Cu, copper 45-16,030 1250 700
Hg, mercury 0.1-89 7 4




Mn, manganese 100-8800 1190 400
Ni, nickel ND-2800 410 100
Pb, lead 80-26,000 1940 600
Sr, strontium ND-2230 440 150
Se, selenium 10-180 26 20
V, vanadium ND-2100 510 400
Zn, zinc 51-28,360 3483 1800

a Source: U.S. Environmental Protection

Agency . b. ND = not detected.

o3lzall &xaS) laiw (USEPA) 503.13 (JsSsissdl)ssilicdl g
1 b Gle pas 385 bl slie Blas (G il Al
Bulk sew-slizall 54¢ Byall oo slan) s3I Lle Gabaill jomg 3 -
34853 3ol 13] > giaall of dddseall ol uliST § dcluall of cage sludge
(3-1-5-4) JosaJl 4 55830l ¥l sl Egle (S
Byeall oleo blos 3 Alidll oysleall 54855 Cadias (3-1-5-4) Joaxl
EPA(SLI (39 g5/ glo)

Pollutant Ceiling Concentration (mg/kg)
EPA 503.13 Dry weight basis
gl 32S53l Cad

Arsenic 75
Cadmium 85
Chromium —

Copper 4,300

Lead 840
Mercury 57
Molybdenum 75
Nickel 420
Selenium 100
Zinc 7,500

3 p:egvi] 3 OUolall 54851 4y Zganuall 083l sl (4-1-5-4) Joaxdl




[ EPA2000 ] [35] slaxl 5L sy dxehill Lusb3l
& dill & Slslall 36551 @ oauall uad¥l anl (5-1-5-4) Joaxl
L EPA2000 ] [35] declyll 5ue usl3l
& @531 Obsle 5451 s zoamall uadYl axJl (4-1-5-4) Josa|
[EPA], [35] sloxl Gaekas sy duely3ll L3l

Maximum Allowable Soil Contaminant
Concentrationl

& SUslall 3483 4y oaall Bl sl
slasl @8Ls] sy ducly3)l &yl

Contaminant / &glall

(mg/kg dry weight of soil)
Arsenic (As) 20
Cadmium (Cd) 1
Chromium (Cr. total) 100
Copper (Cu) 100
Lead (Pb) 150
Mercury (Hg) 1
Nickel (Ni) 60
Selenium (Se) 5
Zinc (Zn) 200
DDT/DDD/DDE 0.50
Aldrin 0.02
Dieldrin 0.02
Chlordane 0.02
Heptachlor and heptachlor epoxide 0.02
Hexachlorobenzene 0.02
Lindane 0.02
Benzene hexachloride 0.02
PCBs 0.30
1.Maximum Allowable Soil Contaminant Concentrations are mean (m) concentration values.




] IZER P

8 bwgio oo &3l 9 Slsloll 34853 4 zoowuall a3l sl 1
(m) 548,31

polychlorinated dibenzo dioxins and wlglall yasy 5S3 iy @) .2
polychlorinated dibenzo furans

douse dlgs ALl lgiwss HSeud gl oy JJbdl &l 13 .3
[35] 39301 0uds rsuand) lgziog (5351

&5l a3 Directive 86/278/EEC 4 1931 sl Oilgen o5 .2-5-4

bid 0508l sl U3l debill & slasl plassiwl ouis o Wls
ISy BS3lls poladly poseslsl) dladl golzall sg3> > (e
soc gl 86/278/EEC 03 pulaoll 4255 § onaall (ijlly polioylly
dely3ll & slasdl plssiol cows calings lole 30 oo ,i8T o3l dadoll oin
Jlox) &ofall el (2-2-5-4) Jsadl 9o (1-2-5-4) JSal 58
o3l syl o3 (& 2018 5 2010 (yp debill (§ dosiiaall slasl

& @331 § SUslall 38,3 ay zoaunall uad¥l sl (5-1-5-4) Josal
duclyll e a3l

[35], [2000 EPA]

Maximum Allowable Soil Contaminant Concen-

Contaminant tration1 (mg/kg dry weight of soil)
dclyzll yus) Ba=all &3

Arsenic (As) 20
Cadmium (Cd) 5

Chromium (Cr, total) 250

Copper (Cu) 375

Lead (Pb) 150
Mercury (Hg) 4




k tannes of dry matter
E N TR ST =]
2 888 8 8

e

Nickel (Ni) 125
Selenium (Se) 8
Zinc (Zn) 700
DDT/DDD/DDE 0.5
Aldrin 0.2
Dieldrin 0.2
Chlordane 0.2
Heptachlor and heptachlor 0.2
epoxide
Hexachlorobenzene 0.2
Lindane 0.2
BHC 0.2
PCBs 0.3

1. Maximum Allowable Soil Contaminant Concentrations are mean (m)

concentration values.

§

B

® Sjudge produeced by Waste Water
Treatment Plants

B Total Shudge Wsed in Agriculture

H0F 008 009 2010 2011 2012 2013 2014 013 016 2017 2018

Years

sbigl 8 delyill 8 doasivalls dxniiall slaxl Jloz] (1-2-5-4) <2l
[32] ,2018 9 2007 ?oLc Ye) gg;gcﬂ




Austria
Belgium
Bulgaria
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Cyrpus

Czechia
Denmark
Estonia
Finland
France
Germany

Greece
Hungary

Ireland
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Latvia
Lithuania
Luxembourg
Malta
Netherlands
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Romania
Slovakia
Slovenia
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Sweden
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m Sludge Used in Agriculture (% of Total Sludge) 2010

® Sludge Usedin Agriculture (% of Total Sludge) 2017,/2018

ow debill 3 dosiianall slonl) dlon Pl dofall decill (2-2-5-4) JS2I
[32] trjg)gtﬂ .>L>3§| ,J9.> 3 2018 9 2010

W laun b o dal s 538 T ldbnio dwgyo 3l Joadl oo soasll sl
gl Golmall 3553 Tagas Saniely duolsl lgileyris Ul (sssdl
il 33> Wiy (yaxSuall olills dxclibusdl dysizll SlSsalls
o3lzall 3850 sga> s 45l LaS s s3llg Blasl Juloiy ciligsll 35T sclg
3 8l Jlosiwl Jize Juos 385 slaxlly dadlzall &3l § dlgasl
Ldaog %50 Jlo> I gyo3l slasgl & delyll
e odl sl § dSlsall duiidl Olrpiidly Olgeodl A5 -
8aleia] Oililac ol Oycely dely3ll § slanl) po¥l alsiiwdl genis




shlbaall jlaedl § 3331 @5 LS bl Ban slasdl o ssawssll

PFAS, PAH, &553) Slgle o &bl Glal cawn duuall

(I da Sl &t Ologuwadly Juonidl Olisniuwneg

o2 e pols JSin Blaaly ple JSiy SLLadl 8l3] yoks @3
lgi>l> dwlys S oo ple JSCin &l Glo> g oy sl g W1

SBiLadl Oale e auds P oo Lanl oS gl Sbigall oo

sl gisll
organic waste recycling dyguasll SLLAII 53945 85le] g5 .2

3 s920all samall Cauni o iy Lo Hlads oy pusll cdgll §

8sle] sie g wnbladl sabg yiiall Gl I oo iles JSin slaxl
sl oSasd dechill Olalsszwdl JI JolSIb olassil oin dusgs
3 dosiiwall Oliwsall je3us oo %10 Jsles Blisall pe Olies
[32] Gsall slio Blas (o dBidis slgay dusssall 3wl

LI 0l i (4l o) (TA) Jo3l Exdall (1-2-5-4) Joall
Aaliiad dige 9 LISl o &S/ 20 &3l § dlsdl (alzall 14853

LIl el g (sl o) (IB) Jo¥l gxlall (2-2-5-4) Joaxl
83lall o &S/ 80) delyill § doadianall Blasl § dliadll oslsall 5451,
[32] (sl

das) 3l eudll 2o (a0l (o) (IC) Exlall (3-2-5-4) Joaxll
ooluol e eIl Guab¥l ] Lot 028L] oSy Sl il oyslmall
.(‘oLc/)l.zS.m/éS) Olgiw 10 bwgio

dosiiuell slaxdl § Aadl ooleall 393> Gy (4-2-5-4) Jsaxl
[31] 0¥l 333l & cliacdU Jl=all Gadaills dgill (§ dely3l)




dlsdl yaleall 54853 &axl @eall (IA) Jodl Galoll (1-2-5-4) Joaxl
o>xloJ |&‘.§.>xxo9.ml.05‘d.v.l.v.w"““:’ “MQ@&JIS:LQJIQAZ_(/&Q}&J)JI@
[321 { 741 6 0 (siamssrssall pisll o132l (1 C)

Parameters / &slidsgall Limit values / 391l 0.8
Cadmium 1to3
(Copperl) 50 to 140
Nickel (1) 30to 75

Lead 50 to 300
Zinc (1) 150 to 300
Mercury 1to 15

Chromium (2) —

7 oo el slhaatnly Gizorsall @8l ol Il &yl @il 5olay s of elael Josll jozy -1
dasdll (o %50 jolos 3l e

O =all 3485 S5l m.iiﬂ >l oo (1 B) JoIdl G=lall (2-2-5-4) Joaxll
[32] (mg/kg of dry matter) acl,3JI 3 doscioll lasdl .3 dladl

Parameters / &lydsgoll Limit values / 391l 08
Cadmium 20 to 40
Copper 1000 to 1750
Nickel 300 to 400
Lead 750 to 1200
Zinc 2500 to 4000
Mercury 16 to 25
Chromium (1) -
>3 &0l dagill o3n péloly Gulonall psiipes -1




oSas Al Aldl ¢slaell Sluas) L3l wadll (1 C) Galall (3-2-5-4) Joaa|
(ple/,lisn/ 3S) Slgiw 10 buwgio olul e dachll Ll 3l Il byt lgzals]

Parameters/ <lscsgoll Limit values/ sgaxJl o8
Cadmium 0,15
Copper 12
Nickel 3
Lead 15
Zinc 30
Mercury 0,1
Chromium not fixed

bjlly pololly JSully $83lls puladls pososlSIl 39> (4-2-5-4) Jgaxll
DM 35 / o) sliscHl ra Amill Backiilly dumodll § el 3 slasl plaiios
[31] (Gseadl oleo 3la> 1o
State cd Cu Hg Ni Pb Zn

Directive 86/278/EEC 20-40 | 1000-1750 | 16-25 | 300-400 | 750-1200 2500-4000

Austria (Burgenland)

Quality class I 2 300 2 60 100 1000

Quality class II’ 10 500 10 100 500 2000

Austria (Ca rinthia)b

Class I’ 0.7 70 0.4 25 45 200
Class A" 1 150 0.7 60 150 500
Class AB’ 2 300 2 60 150 1200
Class B® 25 300 25 80 150 1800

Austria (Lower Austria)

Quality class I

Quality class Il 2 300 2 60 100 1500

d
Austria (Salzburg) application of sewage sludge and its mixtures is prohibited




(Austria (Tyrol iasppprlz;:itti:i)tr;dof sewage sludge and products with their content on farmland
23::::;“”“ 5 400 7 80 400 1600
Austria (Vienna) application of sewage sludge is prohibited”

Belgium 10 600 10 100 500 2000

Bulgaria 30 1600 16 350 800 3000

Croatia 5 600 5 80 500 2000

Cyprus 20-40 1000-1750 25-16 | 300-400 | 750-1200 2500-4000

Czech Republic 5 500 4 100 200 2500

Denmark 0.8 1000 0.8 30 120 4000

Estonia 20 1200 20 400 900 3500

Finland 15 600f 1 100 100 1500f

France 20 1000 10 200 800 3000

Germarwg 10 800 8 200 900 2500

Greece 20-40 1000-1750 16-25 | 300-400 | 750-1200 | 2500-4000

Hungary 10 1000 10 200 750 2500

Ireland 20 1000 16 300 750 2500

Italy 20 1000 10 300 750 2500

Latvia 10 800 10 200 500 2500

Lithuania 6.0 600 6.0 300 500 2000

Luxembourg 25 700 1.6 80 200 3000

Malta 5 800 5 200 500 2000

Netherlands 1.25 75 0.75 30 100 300

Poland 20 1000 16 300 750 2500

Portugal 20 1000 16 300 750 2500

Romania 10 500 5 100 300 2000

Slovakia 10 1000 10 300 750 2500

Slovenia 1.5 300 1.5 75 250 1200




a- The limits are set with regard to the application rate of the maximum
allowable annual pollutant load: Class | from 4.17 t DM/ ha-year (at limited
concentrations of Cu or Ni in sludge) to 12.5 t DM/ha-year (at limited
concentrations of Cr, Pb, Cd and Hg in sludge), Class Il 2.5 t of DM/ha - year

b- Divisioninto classes according to limits and application rates of the maximum
allowable pollutant load per 2 years: Class | 10 t DM/2 years, Class A 8 t DM/2
years, Class AB 6 t DM/2 years, Class B 4.8 t DM/2 years; exceeding the limit
values for one parameter at a maximum of 25% is permissible; if exceeding is
induced by geogenic loads, in exceptional cases the controller may mark the
application as admissible.

c- Sludge of Class | must not exceed the regional average value in DM for these
indicators: Zn, Cu, Cr, Pb. Cd, Hg and AOX in the upper soil layer (for arable soil
to a depth of 25 cm. for pastures to a depth of 10 cm); at the same time they
must not exceed the value of Class Il for these indicators

d- This restriction is not applicable to agricultural wastewater based mixtures,
three-month matured sanitized sludge from septic tanks and sludge of the
wastewater treatment plants of structures that are located in extreme positions
if there is no sludge application restriction; compost with an admixture of sludge
can be used only on soil that is not intended for food production.

e- Only hygienically safe products containing treated sludge marketed as
fertilizers, compost and soil can be applied.

f- For plants it is required that the load of Cu and Zn will not be more than
doubled if the lack of nutrients is in the soil, and fertilizers are applied to them;
sewage sludge can be applied as a fertilizer, i.e. treated sewage sludge, sludge
from septic tanks or sludge mixtures; however, it must not exceed the maximum
concentration in the soil.

g- In the case of soil that is classified as light soil with a clay content below 5%
at 5 < pH < 6, the maximum allowable concentrations of Cd and Zn in sludge are

Cd 5 mg/kg DM and Zn 2000 mg/kg DM.




Losd S53l Jos o dols duibg Wil il slaie] o3 1001503l Sluuno
o Clostridium perfringens) Jio «solodl Oluws Olyadieas Glzi
(Thermotolerant Coliform Bacteriag Helminth eggsy Enterococci

(5-2-5-4) Josal .ol ¥l e lgiashs piees 3l lanl) ellds

dely3ll 3 slosl plasiwl Jol o Goboll Oiliunn 393> (5-2-5-4) s x|
[36] d)gm .>L‘>J§| ,Jg.s ua.?.v é

State Salmonella sp. Other Pathogens 1
Bulgaria no occurrence in | Escherichia coli < 100 MPN/g
20g Helminths eggs and larvae, 1unit/kg dw Clos-
tridium perfringens < 300 MPN/g
Czech no occurrence in | Escherichia coli or Enterococci
Republic 50g < 1000 cfu/g (4 samples from 5)
< 5 x 1000 cfu/g (1 sample from 5)
Denmark no occurrence Faecal streptococci <100/g

no occurrence in | Escherichia coli
25¢g < 1000 cfu, < 100 cfu in greenhouse cultivation

France 8 MPN/10 g dw Enterovirus < 3 MPCN/10 g dw
Helminths eggs < 3/10 g dw

Finland

Italy 1000 MPN/g dw -
Escherichia coli < 1000 cfu/g,
Lithuania ) Qlostrldlum perfringens 100,000 cfu/g Hel-
minths eggs and larvae, O
units/kg Enterobacteria, O cfu/g
Luxem- i Enterococci < 100/g,
bourg Helminths eggs cannot be contagious
Poland no occurrence in )

100 g

Portugal | no occurrence in 50 | Escherichia coli < 1000 cfu/g

1: CFU = colony forming unit; MPN = most probable number; MPCN = most

probable cytopathic number
OLSsall pamd d>yisall 43 fu_oJl CI;.\! @ (6-2-5-4) Jos=xl 3
phthalates ¢ (LAS)g dixlgoll L9802l OUSsall Log sl 4552l




dage) &I 839.mall § PCDD/Fs gPCBs gPAHs gNonylphenol o
Ol yiadlly (European Commission 2000a) slasl olis Josll
39393l 333l Jos pasd dgibgll
plasiwd 8ylisall (3hl) &guiell Slslell 394> (6-2-5-4) Joazl
[31] onall Gsall slo> (oo DM d8l> slse (25/ 2le) dcly3ll 3 slaxul

(Except PCDD/F, which is in ng toxic equivalency (TEQ)/kg DM)

PCDD/F
NP/ (ng
State AOX DEHP LAS Y Tk
DM)
EC (2000)
Proposed 500 | 100 |2600| 50 6f 08 | 100
but withdrawn
EU
AL.ISt:Ia (Carin- 500 6 1 50
thia)
Austria (Lower
AUS)

Quality class I

Quality class Il | 500
Austria Steier-
g

mark)? >00 6
Austria (Voral- 0.2 100
berg)
Austria<Upper

AUS 500
Belgium 0.8}
Bulgaria 6¢5 1
Croatia 0.2' 100
Czech Republic | 500 1o 0.6/
Denmark 50 1300 | 10 3f




fluoranthene
5, benzo(b)

France fluoranthene 08

2.5, benzo(a) :

pyrene 2

Germany 500 0.2m 100
Hungary 108 1 4000
Luxembourg 20¢ 0.2¢ 20
Portugal 5000 | 450 6 0.8 100
Romania 500 5 0.8
Sweden® 50 3f 0.4

AOX - absorbable organic halogen; DEHP - di(2-ethylhexyl) phthalate; LASS-

linear alkylbenzene sulphonates; NP/NPEs - nonylphenols and nonylphenol

ethoxylates; PAHs - polycyclic aromatic hydrocarbons; PCBs - polychlorinated

biphenyls; PCDD/Fs - polychlorinated dibenzo-p-dioxins and dibenzo-p-

furans

@Proposed but withdrawn (European Commission 2000a).
bApplies to all classes.

¢Sludge of class | must not exceed the regional average value in DM for
these indicators - Zn, Cu, Cr, Pb, Cd, Hg and AOX in the upper soil layer
(for arable soil to a depth of 25 cm, for pastures to a depth of 10 cm); at

the same time it must not exceed the value of class Il for these indicators

dThese limits apply to sewage sludge that comes from WWTPs for more
than 30 000 PE

€The limits set in the context of a voluntary agreement on quality
assurance between the Swedish Environmental Protection Agen-cy -
Naturdrdsvertket and the Federation of Swedish Farmers (LRF) and the
Swedish Water and Waste Water Association (VAV)




fSum of acenaphthene, fluorine, phenanthrene, fluoranthene, pyrene,
benzo(b+j+k)fluoranthene, benzo(a)pyrene, benzo(ghi) perylene.

indeno(1,2,3-c,d)pyrene

8Sum of 16 US EPA PAU (naphthalene, acenaphthylene, acenaphthene,
fluorine, fenanthrene, anthracene, fluoranthene, py-rene, benz(a)
anthracene, chrysene, benzo(b)fluoranthene, benzo(k) fluoranthene,
benzo (a)pyrene, dibenzo(a,h)anthracene. indeno (1,2,3-c,d) pyrene and

benzo(ghi)perylene)

hSum of anthracene, benzo (a) anthracene, benzo(b)fluoranthene,
benzo(k)fluoranthene, benzo(a)pyrene, benzo(ghi)perylene, fenanthrene,

fluoranthene, chrysene, indeno(1,2,3-cd)pyrene, naphthalene, pyrene.

iSum of anthracene, benzoanthracene, benzofluoranthene, benzoperylene,
benzopyrene, chrysene, fluoranthene, indeno(1,2,3) pyrene, naphthalene,

fenanthrene, pyrene

- iSumof7 congeners: PCB 28, 52,101, 118,138, 153, 180

b3l e bl § dlaxdl o 33laiwdl 6-4
Utilizing Treated Sludge for Land Application

Logunsg bl Lle slosdl i) (o3l alsniwdl Guyss LS
dlasl decod) dols duwlys slach asdi ol o dachll Ll e
O lgizlg ddgivwnll Juolxoll dicgig sl decgig doinixiy Lalaig
OSaall &oldl o dylaxll Gibg ()3l Lle bl ddysbg wlyisall
lig) dlaidyl sosadl duwba) d8Ls] wldasll sin e @il dor>
ladadis Lol dadlzo Cilasiag 30 Gun (1-6-4) Sl gosiuall
bl e

dlaxl dalsal dojsUl Gxbl Josl 58T § duimall Olunwall 3353




dgehill Galel ol dselill Jpolaall z153 palsiniul Gob o> ellig
plsniidl s Gslhall dnleall gloil o (1-6-4) Josadl w559l
glo3¥ (B> 039) dadaall Blanl) ple ol gy (2-6-4) Jsazlly [214]

[37] (313 pélaiwly «blells &l uohI) bl o dalize
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ol 3l Lle lgiadaiy Blaxl dnlles Silasios oo so (1-6-4) JS2l

[2] [4] plaiiuws] cous Dolbaall dlzall glil (1-6-4) Joaal

5l - 5yl dnlze iy Jss LAl olelyil
oulSIb Cudy - Caraniy euan dw J$55 3 il wlely3U
o829 uad solboll (§ pssl)




oo dilize glei¥ (B> ojo) didnall slasll ddgl clyyss5 (2-6-4) Joaz|

[37] LaL,3
Land Type Time P'erlc'>d of Reported Range of 71 [REs
531 o Application Application Rates t/ha t/ha
vl g duinjll 854 O Jans Gaebadl
Sudoil) = >dg0dll
Agricultural .
Land Annual or twice 270 10
. annually
ducly;
Forest Land Annually, or at
oble 3-5 year intervals 10-220 18
Land Reclama-
tion Site, One time 7-450 112
d>lby ool
o)

t = metric tonnes

Gachill Bazall Bpall sleo Bla> Slgine .1-6-4

Contents of sludge intended for application

Slwgsilly 1ol deraall bl Gle Crall sleo dlo> (soim3

e doine sblae JI 535 o 0Ser Il dlidbll olsal lossiosdls

[FAO 19921 &sluslyal oyo 5uiS E33mg . blilly Ulgundly sl dmo
. Taenialuulidly salmonellaedsgadlodl o ddle 1blio

sloslé losl dalze dippb Hlis] Lo oazasiall 1813 saizy LeS @
cho oumeridl @l cloll degiiall slasly dadlzoll jue ALl
ol i3Sy Lows dob 8518 Lo Jpolaall 830] JI 3 (53848
ammo- oo &lle dews e (S92 Lslond doguigall AsLudl slasl
dols 3356 O3 565 ol oSwus «wumesio - Ligedl nia-nitrogen
I Js¥ plal § Gzl po 830631 s oo Sy gzl L,




N sixe Jlaz] o %650 J) 380l Juay 339 [35] %25 cpe i1
. EPA Gl oo o3l &l ngsw ZLiall N gng

Jl 8laxl Gadns ple 9 phosphorus Sobeudll 5895 dwws &l clisy e
JSin 3g lanl) dicue dnllre Sl o ddtuwe (b %50 Jls>
3325 Joall 58T S sdonll aleall E:3L 518 s 3m0 Ble sodangdl]
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Blacl aebs SsleaSy gBloe paixle

5 659.0 Biosolids Product )b dslJl dlisdl

ooyl RIICH ] Type Dry (Mass (. 9] I
Licence Site appli- ol tonnes -
. . " End Use
applicable cation

(3) G=lo
slacl e dihaio 3 ol olsoll

Bore Standin Current
No Depth Water Le\?el Water Strata ~ Water
o Zone P flow Quality Details e
/ 2l Gzl cloll Gguio S;ﬂ degi  Juoldi  pladiwdl
Ry T olodl  Sladll I

= : ol

5 g M ()

Are there any proposed application sites where the groundwater is less than 3 metres?
(circle) Yes / No If groundwater is less than 3 metres. provide technical advice that
the proposed application is acceptable in terms of environmental impact. Provide
information on bores located within 5 km of the are
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[12] Jseolnall gz L3301 a2l g

Nitrogen
uptake

kg/ha-y

Crop

Nitrogen up-
take

kg/ha-y

Forage crops Tree crops

Alfalfa 220-640 E. forest

Brome grass 130-220 | Mixed hardwoods 225
Coastalc Bermudagrass| 390-670 | Red pine 110
Kentucky bluegrass 195-270 | White spruce 225
Quack grass 235-280 | Pioneer succession 225
Orchard grass 250-350 | Aspen sprouts 110
Reed canory gross 335-450 | Southern forests

Ryegross 180-280 | Mixed hardwoods 280
Sweet clovera 175 Loblolly pine 225-280
e | s el
Barley 120 Hybrid poplar 155
Corn 175-200 | Western forest

Cotton 70-110 | Hybrid poplar 300
Grain sorghum 135 Douglas fir 225
Potatoes 225

Soybeans 245

Wheat 155

a. Legume crops can fix nitrogen from the air but will take up most of their nitrogen

from applied wastewater.
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oo dsglo¥l &I3 &bslall EPA

s Y Usited States
SEPA e
Priority Pollutant List

Priority Pollutants are a set of chemical pollutants we regulate, and for which we have
developed analytical test methods. The current list of 126 Priority Pollutants, shown below, can

also be found at 40 CFR Part 423 Appendix A.

These are not the only pollutants regulated in Clean Water Act programs. The list is an
important starting point for EPA to consider, for example, in developing national discharge
standards (such as Effluent Guidelines) or in national permitting programs (such as NPDES).

Acenaphthene

Acrolein

Acrylonitrile

Benzene

Benzidine

Carbon tetrachloride
Chlorobenzene
1,2,4-trichlorobenzene
Hexachlorobenzene

10. 1,2-dichloroethane

11. 1,1,1-trichloreothane

12. Hexachloroethane

13. 1,1-dichloroethane

14. 1,1,2-trichloroethane

15. 1,1,2 2-tetrachloroethane
16. Chloroethane

17. (Removed)

18. Bis(2-chloroethyl) ether
19. 2-chloroethyl vinyl ethers
20. 2-chloronaphthalene
21. 2,4 6-trichlorophenol
22. Parachlorometa cresol
23. Chloroform

24. 2-chlorophenol

25. 1,2-dichlorobenzene

26. 1,3-dichlorobenzene

27. 1,4-dichlorobenzene

28. 3,3-dichlorobenzidine
29. 1,1-dichloroethylene

30. 1,2-trans-dichloroethylene
31. 24-dichlorophenol

32. 1,2-dichloropropane

33. 1,3-dichloropropylene
34, 24-dimethylphenol

VRN HEWN =

35.
36.
37.
38.
39.
40.
41.
42.
43.

2 4-dinitrotoluene
2,6-dinitrotoluene
1,2-diphenylhydrazine
Ethylbenzene

Fluoranthene
4-chlorophenyl phenyl ether
4-bromophenyl phenyl ether
Bis(2-chloroisopropyl) ether
Bis(2-chloroethoxy) methane
Methylene chloride

Methyl chloride

Methyl bromide
Bromoform
Dichlorobromomethane
(Removed)

(Removed)
Chlorodibromomethane
Hexachlorobutadiene
Hexachlorocyclopentadiene
Isophorone

Naphthalene

Nitrobenzene

2-nitrophenol

4-nitrophenol

2 4-dinitrophenol
4,6-dinitro-o-cresol
N-nitrosodimethylamine
N-nitrosodiphenylamine
N-nitrosodi-n-propylamine
Pentachlorophenol

Phenol

Bis(2-ethylhexyl) phthalate
Butyl benzyl phthalate
Di-N-Butyl Phthalate




69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.
89.
90.
91.
92.
93.
94.
95.
96.
97.
98.
99.

Di-n-octyl phthalate
Diethyl Phthalate
Dimethyl phthalate
Benzo(a) anthracene
Benzo(a) pyrene
Benzo(b) fluoranthene
Benzo(k) fluoranthene
Chrysene
Acenaphthylene
Anthracene
Benzo(ghi) perylene
Fluorene
Phenanthrene
Dibenzo(,h) anthracene
Indeno (1,2,3-cd) pyrene
Pyrene
Tetrachloroethylene
Toluene
Trichloroethylene
Vinyl chloride

Aldrin

Dieldrin

Chlordane

4,4-DDT

4,4-DDE

4.4-DDD
Alpha-endosulfan
Beta-endosulfan
Endosulfan sulfate
Endrin

Endrin aldehyde

100.
101,
102.
103.
. Gamma-BHC
105.
106.
107,
108.
109.
110.
111.
112,
113.
114.
115.
116.
117.
118.
119.
120.
121,
122.
123.
124.
125.
126,
127.
128.
129,

Heptachlor
Heptachlor epoxide
Alpha-BHC
Beta-BHC

Delta-BHC

PCB-1242 (Arochlor 1242)
PCB-1254 (Arochlor 1254)
PCB-1221 (Arochlor 1221)
PCB-1232 (Arochlor 1232)
PCB-1248 (Arochlor 1248)
PCB-1260 (Arochlor 1260)
PCB-1016 (Arochlor 1016)
Toxaphene

Antimony

Arsenic

Asbestos

Beryllium

Cadmium

Chromium

Copper

Cyanide, Total

Lead

Mercury

Nickel

Selenium

Silver

Thallium

Zinc

2,3,7,8-TCDD
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Suggested minimum buffer distances from treatment units for odor containment

Buffer distance

d=Jl=oll 33>9 Treatment process unit Sl
m

Sedimentation tank ey oolgal 125
Trickling filter lail >olon dise 125
Aeration lank 985 yoo> 150
Aerated lagoon gl Olym 300
Sludge digester (aerobic or anaerobic) olsgll 150
Sludge handling units slasl dxlzag 8yl5] 300
Open drying beds d>gisall ddoy)l caraxidl Olisyias 150
Covered drying beds slago Caroxy W 125
Sludge holding tank slasl gox> OLb> 300
Sludge thickening tank oSl oolgsl 300
Vacuum filter ehaigl =l 150
Wet air oxidation oyl 33SY 450
Effluent recharge bed dxJlsoll sleall (= 85le] 3500 250
Secondary effluent filters SosLl xdssall

Open 79ido 150
Enclosed Sl=o 75
Advanced wastewater treatment  dosdiell dadl=oll

Tertiary effluent filters A5l dxdleall Osldssn

Open 79ibo 100
Enclosed Sl=o 75
Denitrification ool dly) 100
Polishing lagoon 150
Land disposal Sob3l Lle Coyyaill 150
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Guidelines for drinking-water quality - Fourth edition, 2022, World Health Organization (WHO)

Guideline value

Chemical mg/l pall Remarks

Acrylamide 0.0005* 05

Alachlor .02 200

Aldicarb 0.01 10 Applies to aldicarb sulfoxide and
aldicarb sulfone

Aldrin and digldrin 0.00003 0.03 For combined aldrin plus dieldrin

Antimony 0.02 20

Arsenic 001 {AT) 10AT)

Atrazine and its chloro-s- 0.1 100

triazine metabolites

Barium 13 1300

Banzene o012 100

Benzofa]pyrene 0.0007* 07

Boron 24 2400

Bromate 0.01*(A,T) 100AT)

Bromedichloromethana 0.06* &0

Bromoform 0.1 100

Cadmium 0.003 3

Carbofuran 0.007 7

Carbon tatrachloride 0.004 4

Chlorate 07Dy 700 (D)

Chlordans 0.0002 02

Chlorine 50 5000 (C) For free chlorine.
For effective disinfection, there should
be a residual concentration of free
chlorine of »0.5 mg/l after at least
30 min contact time at pH <8.0. A
chlorine residual should be maintained
throughout the distribution system.
At the point of delivery, the minimum
residual concentration of free chlorine
should be 02 mg/.

Chlorite 07Dy 700 (D)

Chloroform 03 300

Chlorotolurcn 0.03 30

Chlorpyrifos 0.03 30

Chromium 0.05 50 For total chromium

Copper 2 2000 Staining of laundry and sanitary ware
may occur below guideline value

Cyanazine 0.0006 0.6
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Guldeline value

Chemlcal mg/l pall Remarks

Cylindrospermopsins 0.0007 (P) 0.7 (P

{cyancbacterial toxin) 0.003 (P) 3(P  Forshort-term exposure®
Values are for total cylindrospermopsins
(sum of all congeners, free plus-cell
bound)

2,4D¢ 0.03 30 Applies to free acid

2,4-DB*® 0.09 S0

DDT*and metabolites 0.001 1

Dibromoacetonitrile 0.07 70

Dibromochloromeathane 0.1 100

1,2-Dibromo-3- 0.001* 1*

chloropropans

1,2-Dibromozthane 0.0004* (P) 04 (P

Dichloroacatate 0.05* (D) 500Dy

Dichloroacetonitrile 0.02 (P) 2007

1,2-Dichlorobenzens 10 1000 (C)

1,4-Dichlorobenzens 030 300 (C)

1,2-Dichloroethana 0.03* 3

1,2-Dichloroethens 0.05 50

Dichloromethane 0.02 20

1,2-Dichloropropane 0.04 (P) 0@

1,3-Dichloropropene 002 Pl

Dichlorprop 0.1 100

Di(2-ethylhexylphthalate 0.008 8

Dimethoate 0.005 6

1,4-Dioxane 0.05* 500 Derived using tolerable daily intake
approach as well as linearized
multistage modelling

Edetic acd 0.6 €00 Applies to the free add

Endrin 0.0006 0.6

Epichlorohydrin 0.0004 (P) 047

Ethylbznzene 030 300 (C)

Fenoprop 0.00% 9

Fluoride 15 1500 Volume of water consumed and
intake from other sources should be
considerad when satting national
standards

Hexachlorobutadiene 0.0006 0.6

Hydroxyatrazine 02 200 Atrazine metabolite

Lsoproturon 0.009 9
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Guldeline value

Chemical mg/l pall Remarks

Lead 001(AT) 10AT)

Lindane 0.002 2

Manganesa 008 (P) 8@ For total manganese. Assthetic as well
as health aspects should be considered
when satting national standards

Mecoprop 001 10

Mercury 0.006 6 For inorganic mercury

Methoxychlor 002 20

Metolachlor 0.01 10

Microcystins 0001 (P 10

{cyanobacterial toxin) 0012 @) 12(®  Forshort-term exposure®
Values are for total microcystins (sum of
all congeners, free plus-call bound)

Molinate 0.006 6

Monochloramine 3 3000

Monochloroacetate 0.02 20

Nickel 007 70 Based on long-term effects, but
protective for short-term effacts

Nitrate (as NO,") 50 50 000 Basad on short-term effects, but
protective for long-term effects

Nitrilotriacetic acid 02 200

Nitrite (s NO,) 3 3000 Basad on short-term effects, but
protective for long-term effects

N-Nitrosodimethylamine 0.0001 0.1

Pendimethalin 0.02 20

Pentachlorophenol 0.00%° () =)

Perchlorate 0.07 70

Saxitoxins 0.003 3 For acute exposure

(cyanobacterial toxin) For total saxitoxins (sum of all congeners,
free plus-cell bound)

Selenium 0.04 (P) 40P

Simazine 0.002 2

Sodium 50 50000 As sodium dichloroisocyanurate

dichloroisocyanurate 40 40000 As cyanuric acid

Styrane 002(C) 20 (C)

245-T" 0.00% 9

Terbuthylazine 0.007 7

Tetrachloroethene 0.1 100

Toluene 07 (Q) 700 (C)

Trichloroacetate 02 200
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Guldellne value

Chemlcal mg/l pall Remarks

Trichloroethens 0.008 8

2,46-Trichlorophenol 022(C) 2002 ()

Trifluralin 0.02 20

Trihalomethanes The sum of the ratio of the concentration
of each to its respective guideline value
should not exceed 1

Urznium 003 (P) 30  Onlychemical not radiological, aspects
of uranium addressed

Vinyl chloride 0.0003* 03

Xylenes 05(Q) 500 ()

A, provzional guideline valus because cakulated guideline value is balow the achievable quantificaticn lewvet C
concentrations of the substance 2t or balow the health-based guideline valus may affect the appearance, tasts or
odour of the water, leading to consumer complaints; D, provisional guideline value becauze effactive disinfection may
rezult in the guideline value being exceeded; F, provisicnal guideline value bacause of uncertainties in the health
database; T, provisional guideline value bacuse calculated guideline value is below tha level that can be achieved
through practical treatment metheds, source protection, etc.

? For substances that are considerad to be carcincganic, the guidaline value is the concentration in drinking-water
associated with an uppar-bound excess lifetima cancer risk of 107 {cn= additicnal case of cancar per 100 000 of the
population ingasting drinking-water containing the substance at the guideline valus for 70 years). Concentrations
2zzociated with upper-bound estimated excess lifetime cancer risks of 107" and 107 can be calculated by multiplying
and dwiding, respectively, the guideline value by 10.

Y Saa the respective chemical fact shaet in chapter 12 for considerations for battle-fed infants.

¢ 2 4-Dichlcrophenoxyacetic acid.

4 2.4-Dichlerophenoxybutyric acd.

* Dichlorodphery®richlorethane.

f 2,45 Trichlorophanoxyacetic acid.
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