egheyt uyettiect +v¥|tewhasact
twi vrd wdyeymh ydwshacymh
tuviOlY 6d wsi1{28 8A1 Azst 24
yoecl4 tRMm1irJ1l1lovuezry[BY @6A1 AZE

3L ymyatecyd @g13atcao

Qwair1aytdictghei ybedt d

>l it evydemh ydaghh ¢+ 1§ B6 y mh

Bl MBS yJraBA ls

GAL T} OAVZAYL Yy [srBzZmiL4d Uy4r

B* " b3 " 2016




egheyt uyettiect i+ ¥|tewheasat

twt vrd wdyeymh ydweshcymh
tvifO1Y 6d wst1{24 8A1 Azst 24
t yodgcil4 tRMyTr411vovuez1yfBY 86A1AZE

FclLYmMyatecyd 613t Gco
Quwai1aytdriectyit yoelLdhgaodt i madt
ecit ydaghh 1 1i ey mh

By mMBuds yJlruaeBAlls

A1 T1OAUVZA] YL1[JsrBzZm1 1d Yyl ma] YUGEO)ULZ

K "Shysi 2016 7

nve_h>_ "¢ gygHFULvEBEDIVYE MO

YylJ 8uawli8 ctavzy
Y18 30zAs



tzuvzy

3R2mr1 v [ 11

ANVBEULZ O | [fpks jg118] M2A| g RIROEZNO! &GNt vero f@B

&

tZVUzY TUHRDO

Avz KAzclslilw Vamsl zst ua Aot



L mjlouoruoy

d AqgmuxAhp ot Ry fBdoy RIAvVEB[SIR [L1ZC -GGupul [HASStUEY]
tLRML T 411uvez1[BY @68A1 AZzBtsY [J11 ¢t R?uaUIlaefruofYu Mz syrr ztA?jur
LU) 2ZRP?HRjOUVZNE RAODTIRCSYIZSHO YU ZRSAMBMAZ MIYBY ZZSsvyd t L o
LAULRZ? I ML AZ2 11141 9ZRM| (1] zZsuopodbrAs rzdn Wil a8l 3ok
wimlplctavzy [11 z2sd Y|J]8 28 (1O0pfAgsvl RVRZ | AZzBEBY ] |
AL MUYAL RMr | Ao

G1119ZRMRY R2z2?/ZBEAZ RN BEFRDINNZCC JRIVIR A | fVPIBrSAS
rvef guEs 313148 11CJRASAMUK Og@EmARIGOWS| Z[SRI 1 R 2 PZ UM A
AMUAISAL L d ?mi o [AUYR2LY RESBINWRUVBR R TAZeRVI V[ 1 smO[ RO S5 A Y
Rmr | Ao 8

A9 AsyY [ 1 BJ R} uymiBkcaNoyakoyidhr B|A 57 szus iz AU AZBML US AULZ |
Zs N11RHOMrRY L Zzo8 RMrfAzsmi L f28 L8l IARIE [11 27|
AMUASAL [Jd ZsY yuecidy tRMIT42lvuez1 [8F mny Azetegm 4.
AzuRrRmr.] KoY

t ©lvyh BfRY | u] R{3IMCAD 1t D@y ARBHUIUWHANMBERL ¢ t L2l
AztagrmcAhAziAs [11 z28 148 ts AULUZ (ULUZz 198Rl AzsHd RJ[A!



L RM9)l sCs

d riuvts?i1e9] zmu3zetde [J1 1PpaPHL JADERIRY ORI HAUNG
zdAv AR RJuw 1 [d dJALV 11 AR RZMIAJLGJ]J RASARNUVWBRIYPRR]
Ol 8 JAJ ZuvzY A1 U Astlez1JudY ZUIROY ZULZ 1RZZRMUT
[148ZBMl RY TRRUGHRUBY Z$RZJAVLOSASYh tR Z1Y RURI] 9UR
Asti1ezr1{c {141 zZzuv AYwuvluv zsy R}Ilswuw  [BY AL M]rdrBYS

yxmyoy AzJ2o0y zsy Aomubuivyy] zeve ARAMY rpbEEDE 20 M2

lAavrlezde vmr g1 {BY 33AsyYyh z)J vaAave], AmuOm?2uvez41 |
{141 Avz28 tR 1CAEgLRY MIFdASIMuNImbLicd m35As AmpgohRrR)E

tms 101z14zs 11 1?°ROAMASB BT {1 LUl ULAV

i1 J1Cl1ul RH11130MuUEBZULUY RO H|

V pmi8p A6 A RAKZRUNEBINGHYSM | r Sr B AMUG ZuZzd58 [ MmOy ZUuY

V pt8t AL I mJrdrB 32z2Z1J 24 [11 BI1 28 R} LJoduw [11 11 A
V. pt8uv At i gmjrdrB 1l fzuvfuvi1 {28 AmuvcejuzduC

tzu AYjohAgesu LaizmMby AL 11 AYanvZzW{Bl RBMRZ K04 s [ OKs

ArfdAtrieddmt i Ll {141 AgzmhyamfucuudgzwmIzZzL {Cc tRrOfS
AL A} OuLe [lzlrmc3uvezl AlapmzgomorYBlL @l IOM L6000 RAR
{clIRrR [HawwmvzAy AgwyaZirey A?RrRz1{C tR zs4 231AZCtRHS
z2r Mm248 [ 11 AZOMRIH | AU BB ZAdzud RIPER® | A MM OWUZ AR L&ED M | |

Pst1J248 RMr{Azsm {1 {24 Zrumd e ARO W I ZRMRR®D rfAw) BZ S
R lundwafulzc Af1MRIB3Z[sAld OAR1TZ] 4 Ad RALJULHOIBOEYL [
R#T1RLLZz1{OY grr1uvts?480RrRY Ofy1Azvz [lcyivz J4114 11UR
I ARE OAt 124 1 1RuC?[sd{1e Azs yvsecr4L LRMyT L3I uez) B
URZAJriuvz  ul zmgcrI?IasRioqU 2 81 CBLHZ | v [ ©Y z1 AzZzRY. 11 1|
LiMjluvzanuvgAnLvZRYOAt 1 Zz), ALz RUCP?[sAlda L AJd Z1Y RMC .,
{¥Ycrvzy Azt3d>auye tR z1 tRrInwAswi zsdEc OMmrE@d Os 4] ¢
AL MLVzAL CBUHZ)l AMUZCARLTY 11 Zsdg JL1V¥YXZRMS Y141 ?ROM

o ) 221 {1 ztRuwy ) RUOY RARURMI L ALY [mMOLZUoY [11 ALMLC I
Vysruyy Azse A LML rdSrB zrm2y [11 AZRMR2H JAUL[IBZIt
11?Romy Asy8 6111 ddzrmy AzL A34rRrROL 24 2rMC LAdrlds
tRZL3UMCY Zdd B23d4h Zuv Al XYALtuv zZzuvz RUULAILATUY J11
zvz A3Lrrovzh Zu AIYALtULU zZdw A3cr1de £¥1lce JI4U
JAvAzmcrr1As zZdd 2548 tR rR1 JOY rmlJttOY zv 1ot

RUUL2A1L UIULZStI OdRY RA1?R]I MBAR]1 YS8

L1V Azr [RI{Mm{ O"y rd Z1Y RA1L?RIMBAR1LY AUZ tR}IRZE
LAavr ) Ezig e[y JresBYdst 1 {C &AL Z(BORYAR A Ji vTzpy 6 p X W
¢8MoT MaLug 1 {C &ALl ZUXCOBG UL Ajuar@gmreumjcp | CT, Oy X
P11 LdyY imrle1 4 nafmppwy | CTy [@STy, 8t caxv o BR1 ©4 Ast
20sl1 JzZzRMRY Z11OY umrguer1dBY 3dimz1Asy Ayl mvzhAoa] AR ZL
1ML A@esesYy 1 oms? eo | Yodp3umzprvpBAZYY 2110y 37
JALr)IBZOH Zowu Re  11Jzrz0Y 1 1Juzitsc?ulf oM [ BdiDD (BAM  TWh p UL h 11
L5 1t1dzsz1 IAJ3Mp@ihstFAMS r PR Zm2 AR Y 01 [JAZ8R WRI2EBMU
{ztculsfi4 LAj pmEOMCHHAD PrRY{ WBEPMZMMS Zse Z11B Z



1Ad 28 r1iawrPueye siisy 8 + zobl dRezeu] hefcefsirR [ RZY
190 m ph¢508{M 1 ¢ | C¥, h Rd 2 S Kzr [ OQdazmdAs vl Juy 1B
1JivvAavisz1dc JMmp HDEBEM TRZUGH, 8 a2ui3umi fC (R 3%
tchlleﬁ Z14 zrmC YROCM[ U ﬁmmnmqumyRU3dﬂtﬁmaznt
tRzJuUuY mhpumMmhng [J1 mhqggmmhngt | CT, h Rul2u 220§ &4 |
(AAL AT RALYVZ |

tZRMRJ TROrtJ] JALIYIBZULZ L AJ Z1Y YT1RMr g AoaRYABYB)]
b4 ARIMITLZULC LAVZRIOALLZL 1L Bw ARy UNIZS B
00c 1 3h 2Cs1 i AvAuvBRAhz jular{my A8 RvMmREES 23 C 949k ZzgmRC 26381 |
VMr J a1 360Bouvauglfoqul 24 (R zYvaC scludwm 4 U thOYa | van rz
2Cs10Y zZ110OYy AR BONo jI WOz vA Rt R3 A BGFEGBTAR Oz 4
111419ZRrRM4 AR A9508mws50i iCFET {{R1ZURB 1 @B VAZUL ? BOM [2zm9
4051 CTECh 1131 ¢c JiHAAGRI MUKZ O 2210t /BR N avhOTCmJ0BMGMG, R © & |

imyAE@ac zAvmIEREZdh T CARL NAMIMRUBRSNO0 1 JAMUA R A
RARURMI J ALY Al M]J]AMLGjHZOIY A3 r o uvzz] Arul A Zzssdd GA IS C
Kzsd @ZAMANARNS AUVZ AIMCIRZL1 4Ad zZS Avd(C1M2ZRBAJRIUYR MT
239Kz1 211 ML [RkmyAvdo afone [ RI 21 5 Z1801J dRRILARL 2XDmo 2 v
ZrRLUVEBUVAL JIBWUZR) FFPRBRYL | pAWRAUVRZA MY [JBT0ZSZH 1 82 M2 A S
L3umoday mprtor B I ALNDECRMEBL E B

dd L 3umL{Cc tR Zse ALmLrdr B Y141V f1Aho Zo8 RILLUZ
AU 2 ?MBBUZd 11 1?ROM]L AsY8 GUURHEBOARMWMZUL A2UA [ RD 41 n1am
IAdrlszinnigavy1£91LY ROHL v [1zAkoar muy [zmodyYy RU/J
{1zA9r muoy ROH®]1 2AL19Z1UY 14 Rzzmu3lJ{C 3118dtRH
?1ts81B L1 dzfluv3zumoy HRM288 +tstluz1dB ARMUNI 1IN EZ

zsd L HRUOIRr [zs 11 CJRMUZS] AU 2| vRAMUBRIRBYBR MR 25 M1 s 1
Al M]rdrB AzMSHR)I JoOUVUZ [J1 Azmsujuzlouzs8

OAdY AMUVLOJ 2GR JAJ Z1Y RMrJAzsml 1 LOY a3 ARLY KAz
RI L1 UZIQORRNEUL ZYBOIURM3IUMZOUZ [2[ 84N} BAPOME XCURUE
I C7, Ody oWwWdECART hMmzogOOB®M quprgt | CT, @O Y.PORIX@B,T [ 11 Z
v/ # LAjI5p QT , M @OWMY F, 8 eswf3UMLJC tR Z1Y zZ1tOY zuz
zrm2aur)lBzS8 zZd4 RIJ1uzmrRrROSHh 1 2zO0Y J[eityqgo404z]7/
1RO UtEE [ B M1 | OfAl 4Zo0¢ REQ VY Thwo 05y vhpg Hm Bhoyrd
I 3TAI @Oownh wB ¥ Al 8 i Kzr [RHZM2ARL Y Vi1 f2s 11 9mvu
IALUrYBZYSYH | AJ ZJ] RYJ1UZMrROJ J130Mm4d «Culy Zn] 1R 427 jU 1 WTZ 1 |
AZSZ1J28 J19MUNtIRUIEY AZRMR2H JAj] pTTm M Cy I CT, O
ftAvrlBezde L AJ zZl R L UZMB20AT5 T €F 3 c8EROMRI3H CF, 18OYM  JuA j |
cefmi L1y Zzo8d TRUM{CZo8 Zo0u4 2rM2&{ | BABREBEIGREADY Z:
185M3f 1qpm MCEL8 d Azr [OuzmdAs uvIipnhpyBrbRzpajzay R
[zti1o8RELThv WYOMpThETI CT, 8 wimifzsm A1 [0y )Rou (1
V1 ULVAUVpRwL @] R ) OY z1 t WOMIARI zG Ty, [ 11pI8GHATLTTh M[ | [ 2 Y
f4v s AzrfOduzmd>As vivfux 3543 muamd R NV (QTOG I [ f
J1BOmwpx ICT,8 ¢+0Oluvyh AR 2Cs10OY z110Y J[2zt1%8A742z 4
i cT, O5Sv3iexi, M {1 U1 UAULSORY JALZRIULYH 2 1myfzsm Az
tR Z1Y Kzr [RHZM2ARLTY tRZC}1Ou8h z4 tazirewC QG RDI I MZE MU
Z1t Oy posuggiivy ¢mmhg [41 chummho 1 CT,8



au L 3umy JC { R Z ] JAUVZRY OAt 121 Zod AZRMR24u L AL ]
tRzmMB[ sf{148 2z2Gs} Oy Z11 Oy AR vivdc AZRMRZC 11 AR
ILANVBRRY | 2| AZRRMRZL L L AdTr ) sz RouwrRA4Mz mhrRiTENyY ¢ rB(rd Quirg zZM
Z¢hy 2n3mhzra8phkor Bh vl [C %BIPMROG sTQ [ ¢ AAWMmC d[ L X
vmre L el {dy CcW-83pPBLedotrl w| ASTRUODRRALIABMEH| IREPM
Astivzrlc 2081 Oy R0It@vm ARCTFEXLAZ vAvkv [6OZ 4113 L [11 111
Z1 1 @58 ¢ EC [11 AR 1 ?8UAZU1 P0r790:9.520m @B CTAECL d Y1 v
1 A1 OK z1 0G304304.08m ™8 mat kg.

t?Rz1JC tR 214 4AJrN@aﬂI$ﬂ4nmewwﬁ$$ﬂ$HmwzsR141UAZA
IAdTrlszy R} J1UuzmlirROOHA AR AZMSHER1 |1 LULzMr RO rJ
RARURMSI | A9 Zuz R/, AULL RO uYIEZRUYY 1AZZHR|NERJUZS ZABRY MHEIBUBZUNUU 3O
JALVT JHIAS VzA1 24 JANDY 31 J]30VHBURL )24 11 lH8Z1 L
L mpurft vt s ozs 11Ul S BL LAY LRMBY I SR Y RIMUL WDV [ ROVAZS
RUL P o 32A1[0Y ?2?MIARYHORMPRPWUZ LIMOYR YO RA MY DERD A |
fr'4 Zstd% RHRMIR1JJB JU1ZpAru 98 MBI EZw2Y?2RR2A8Y[ O

t Oluyhutss?21 4891 zZd54u ryl 1 fzuvfuvi1f28 AMUGPYABEOIW) S\
PMBBUZY 18§ | TRAMNAZS 2146504 MUNZUAMICBEZRT Tt RICIRY 111
3u0mMmzoauUz [ R ALY 2Gs810OY zZz11OY 11 Z1Y {(UHCITRY ALl M
zzmjrJgJluv B v uommjy 11 [zjissYSB

OAIY AMULOJ2ZGCR L AJd Z1Y RMr L Azsm 1 JOY 1t ARQY Az
[TVEs?24489RY 11 1 fz0 [ uatRm 208 vAzmL G v Z S2uhR 1Yz zrcc ) L fZU0 Y
paovmmzagl ezl fc J41 ?Pstrdc JAJAmiAtuy zAavlRrR1uTtCZOw
vmrpelfd 3umzoeu frv 4 78-o8AFemmiln Ay [#Hit A d Ae81pFpR m + /
1025561 €7, dh 2C€s1 Oy Azr [[RINZ WNAIRQ 2Yt CAUZARRMBRYR w7 Y Z10t 2Dd(
TR1rtCczde JztculsfrR-8frzis 12812 2B Th&ZAbyg pbh z
BOD [ 2t {oa0uz |1 {AJAORINCHC PNt RIVYES t Odgmzi €CE, BysRrD
{11 1ADBRPR&EZ LB Z258 MzAL8z1 28 ALlMITOzmde ZzZdd |
zznL {BY filliZUrlUIS?ﬁH@mWSJmM{WWZrHm"&MW%W%ii@lﬁﬂ
zZ1Y z11t 0y zuvz 2zCsluqtregmefgUfjenzisdOxenmdirly vl
L1 oMo Area®2y TROMTIALSPABORY 1 CH o 2[e& wif{SRIZ 140 DY
510M11071810m681 C¥, h RrR&82 ULv1 zZ110OY 2zZWwho UBMERLGBAWE) CH'y B8Z 114 |
V1 fC AZRMR(C |43 zZRPHu3 e MRpY |NOARGHROWIC Tg Ms RYR ZzZD ¥ U
ZU [ RrJ]J1YYzZrRMU tOMLY ROHJ1 11412z2zCc AZRMRC(C2(}14868B8rROBL 1
t RZJLUY Z5um@the2svot 6Fi, 8 d Azr [OuzmdAs vl fuy [ B2ZU.
Z1 1Oy Avz [ztcefsfloem @R, hohrogothp) @ vpagw JE8 4121 #OY
t RZ | BOM2 DS Y f8im@7T , h rRILVYJY AU 2Z 1AL 1Y YAZRY ?mB A
L ALY Yt aufs3doamyl t R Z1Y Kzr JREZM2ARL Y trRzCcl115uh Kz
CrRzYCMrzmuy §:1Q)¢wuizaOvh mwmwnpmptn )@y CHhp [cz1 zv
JlJtRUJTREBUB +?2RZ1{C TR Z1Y Z11OY zb5uw 1 ?28U0UAZU ?RE
.Ah #A [11 -Ch tR 2C€s81 jZRMRY Z1Y Z1tOY Zuz ]l ZMoU.

aAfopl vt s?L04 RJIZJIY L AJ ZU LAJrIszuv zZuvz MRYtLZUY
1141 V{1 Aot Yyh RIB3[s [41 1ROrtL 1AJ ZU¥V YR URER®
Py my L zsmukziummu sy r cgu Jrwlyy RAEgNI MEALWZZ LN GLIMEZ OER
z2rmj zaAajluvyav aAvz JJuvluvz[RrRe zsu [1[oeossAks [J11 Zst

11411 d4A94 ALmLrdrBY Zzmpu38 0 AUM[2ZWOERHZUZEZIC |
Zzuz rclylzvy [11 Az [ ML ZRO ARMOAULZY L ULZ DN PrzuOnsy! BRI R

iv



ARMI RJZ1J{dzZsZ4 AR ouvmrgu1 B lsh [zmedy 1jird zvz r
zuvg8 Azr {RI{M1 1 Obs [1UVfB8?URNY] ZreNowQURIST @ rcly (1
jriquymzi h 1TRrRz{J Zzmo(d8 eB6uJ1Z291Y Zuvz ALY 2Cslou
11 4z29fRRZUR? DA A48 mmIMUBd Z1LC 4AVZRIOATLZL 1L ZU:
RuBY(d #/ $d 80 yng/B TaCr @Q9%6E@HE60 mg/L, BODd pomn8xe0 n@Fn8qd 41 D
TthguMmho8 @6A1 Al OUY s Jrd5r1tdzszZ4 ALZ AfLMULZAOLAR

20sluy mzAagLuz1 U 3umzowz MASRILNZWML (RSO &l 2 £ AN ZUMR
IAL ML ozBEBURMS | Aoy zvzh Amy e zsw ZzZRIV[B 11CJRASE
omr L a1 J Uy z3umzouvzh {fRZMB[ s [ | & 2Gsl Oy AKzr [REZM2 A
11850M @8 m | CH,zr JREHZM2ARL Y AZsZ1 24 [1uvmwydxdwhd EL£npr
VAURDH || Jd]JtRHJTREBU RUJL1Z91Y ZsY AYAzy1ABY ZU02z8

Kzr {OQOQuzmdAsyYy uviI1 {24 AZrRMR24" 43 [11 ouviI f28 11112z
VRor UL [csdRrR Juazc zse ARIMLITLZ1SB NanpnaduXoup@myy
110670m @O C¥, h Ru82 s Azr [ Ou z mdphpstt MuQ T, [8u i 11 BZQZtu@y {zhudz

VM3V AEmML [ ¢ ReOu 1pX®B/UMTMERMUEJOT, DAjlzz) Axt3d8v
TRYUE Oy A?2RZVUIC tR Zse AVUNALFZUMOGKZLIABOLDBL Z Y |
32352) AR CRzICcMrzmu §:1Q JAdY 114 AM1Az22[s{RrR -Qh1s AR
t Ok s Z118B t RzZmB[ SIJRI CHAh (rRrIBLITMU 2 1ALV 1Y YAZR
JAUVLMMZAL8ZL [28 Azs Az[BRZfOMnN8t Oas rmJ{ttB [AULT

d RARURMI J Ao Zdd JAvrleBzow LAY ril 4 zuvrrvgs?1us
Ll RMyr1r o tRIJYTOE [ RINL I GEZMQJUIRPL | RBEAME F B L
31vizmimeAt L zuy J41 zZARMI1IBJSASY 1] Zsd JUA]HE
Zzmur Cl@URVEBZRML v ummjy Zzmurclyfzuovh e [41
t RCIUZ OMr a1 J U AMuzver(ot 18[{L X? VSV AN VA VL BYRPO IryH AASWE J
2CslmwuAzZ1 [ OtrRusY JudlYh RA1 ZMOA vsEZZIIYR ZOZA A RVEZ 1SAY HT
J?1 AL 4ajrlszus

tzuuvSoBvuvbwz Yh Azse ALMUYAL 11AYS112zZ1 B RMrJA9] RU
AZRMR248 JAL[)IBZYSHh JAj R1I1Isul [OY RAQh ?PRQ MBKRIVYH ZU A
Re Ipruvwts?leorRYymmOmpgiabimuyye 2z ) 1AMRABEARIY Zz02z | A7)
guot1 oY JRAtMAZYKMBERRABLVDOMRZE] 11 RuL} I L fz1dB 11
AMU[Z2AZju82Z58 2N COMIIRAZ O3 ozd L R ZBRADIAL AR OY &2 1lunojl 2
Rz{l11M8] r14 ARMI1ZOMS JH(CAZ2zZzUSS



Abstract

Food and drink industry constisutesone of the most dynamic manufacturing sectorgn both national
and european level. The Greek food and beverage industry consists one of the most importgiayers
of the domestic economythat acts as a leader in th@rocessingmarket and affects significantly the total
Greek production.

The main objective of this study is to formulate proposals for the optimal management and / or
exploitation of the produced liquid and solid organic wastes derived from Greek industrial food and
beverage units based on the physicohemical characteristics of the wasteln more detail, the sectors
studied are:

p T Sslauglflerhouses and the meat processing secibr
p Tt &he olide oil production®
p Tt 8&he dalry productiond

This thesis emphasizes the position of each industry on a global and national scale while main
structural sizes of each sector are presented/oreover production processinformation is presented, as
well as water and energy consumptionfor each sector basedon bibliographic data. Further data are
available on the existing liquid and solid waste management per cadeesults of standard laboratory
chemical analyzes on samples received after contact and visit indicative industries of each sector, are
presented and final conclusionsare carried out. In general, the results obtained by laboratory analyzes
for all three sectors under study agree with the literature data while proposals for the optimal
managementare presented.In parallel, literature review and registration of international practices in
the management of these sectoris, carried outalong with best availalde techniqueson eachindustry, as
well as recommendations for use of the producedduid and solid waste by industrial category are
presented.

In slaughterhousesparticularly , waste water is produced during washing of animal transport trucks,
washing equipment and facilities, floots, washing carcasses but also from blood loss at slaughter and
animal drainage. Generally the blood is collected and managed separatie{yauthorized companies.

More specifically for the units under study, the organic load ofwastewater prices ranges as follows:

BOD: from 415mM p X w tol¢@Ft,0 6 ma/L, CODfromx ¢t M cCtpx 8 €dnn M @nde | C7
$OCfrom 93 M 1 h wto #2C [ ,mag/L. Higher organic load ratesare obtainedfrom the sample taken

from the production process ofa sausagemaking industry . Regarding the pH value®f the liquid waste

of the industries, they range from abousm fito &m mwhile conductivity rangesfrom 1 m 1t hta@m v

M 2mitB/cm. The concentrationof total suspended solids rang from 108 M achy8 tp MOmg / Wy v

with the highestvalue to be the oneof the sample taken from thesausagecrafts. The total carbon of the

samples ranges between190m ph &08MI & 1 C T , h xEEIT A nittohen AakpleSOA OE |
exhibit satisfactory values between241 mh 4501 & i ¢ 7 ,8 2ACAOAETI ¢ OEA A
liquid waste samples show only zinc (Zn) with values ranging beth AT mhpov M nhmag/ AT A 1
L, and significant valuedor Na and Caare traced.

Solid waste sample from the production processeswere obtained from the sausageunit. The
experimental results for the solid waste are as follows: pH 3,;m #fh mAT T AOAOEOEOQOW ohrt
high moisture content of 76%, total solids TS24%, volatile solids V2€4% high organic load TOC60%.
Corresponding to he high organic carbon values , high valued total nitrogen are observedwith values
around80M9i C ¥ Ch DET ObBIm®OKY, irangFe)p9a00 M @y / kg and minerals
especially sodium (Na) 3700 m405 mg / kg, and calcium (Ca) 470 m Omg / kg.

Vi



Optimal utilization method for animal slaughter byproducts are to be driven to the slaughterhouse by
products processing plant for the production of aninal feed. The sludge generated from the wastewater
treatment plant can either be fixed and then used as a soil conditioner, or disposed of in landfills. Other
recovery methods applicable in Europerelate to the production of fertilizers and various industrial
applications such as: furniture Jeather processing,etc

The operation of three phases millsresults in wastewater that needs treatment.The most difficult
manageable waste process is the liquid waste mainly due s high organic load.The liquid waste may
cause of eutrophication when results in water bodies with low water recirculation. Significant
environmental damage can be caused by uncontrolled disposal of pomace but usudillys utilized as
raw material to produce pomace oil and pmace.

Asresulted by laboratory tests on wastewater samples from Greek iits, the organic load valuessary as

follows: the BOR from 25500m 3Q1 ¢ 7 , Ol ©omgd b, thetCOD frqmB4p.q00M p 81T Yu | C
/Lto 178.000 M7.000mg /L, and the TOC& p wmgmL to 210 M3 mg /L. Regarding the pH value

and the conductivity of the wastewater of olive oil mills, they stand at the same level fall samples.pH

range from 4,95 to 512 and conductivity from 835 m #fm8 / cmto 86m mhvuv 3 T Al
concentrations of total suspended solid in wastewater from mills range£OT | wm M 180MAC T
ic 7 ,h xEEI A OEA DOEAAO 1 £ 301 CADEIL A OOOQEsMIbimA X OI
solids show valuesof a¢m Mi @x & , O mgp Wk The totalxcagrbon of olive oil mill
wastewater samplesranges from185 M3 to ¢ p 1 mg /oLu The total nitrogen concentration of the

effluent from the mills ranges £01 I 1 huv po 9mh gt lyipIC TyPical are the valuef chloride

(Cl), which vary at very high values between 1100 Mmptnm | C T Alrdg / p andthe M p
AT TAAT OGOAGEITT 1T &£ OiI OA1 DPEIT OPEI 000 OAt8DMOp x EDE DA
Finally, high values are obtained for phenols £01 I ¢uvuv M ¢uv [ Qng7TL, whictddre ¢ x v
characteristic of the substance OMW. Regarding the concentrations of metals, liquid waste samples
showed only zinc (Zn) with valuesrangeAAOx AAT ¢ M mh¢ AT A ¢hu M mho 1 C

Regarding the results of thewaste of mills (pomace), high valuesare obtained in total solids and total

I OCATEA AAOAT 18 , AAT OAOI OU OAOOI 6635M mMhAGBGA AA DA OA
¢ ho M hryh ¢wS, humiglity: 48% - 54% total solids: 47% - 53%, volatile solids: 97%- 98.5% and

organic carbon: 55% - 63%. Notably the pomace samples sheed significantly high values of
phosphorus 90-1430 mg / kg, iron (Fe) 8 v 1 Mmgy §guand in minerals mostly potassium (K )

7.170 M790-9.520 m 0p0BNg / kg, and calcium (Ca) 430 m455-4.¢ Y 1 MMQT kQ.TT

i n mill waste, usual practice is to promote the pomace from mills wastes in Se@il to produce pomace
oil, and subsequent treatment of the remaining solid in feed. Other recovery capabilities focuse on
isolating substances suclas antioxidants with applications in the pharmaceutical and food industry.
From the mill waste natural pigments, vitaminsand proteins can also be exportedwhile main emphasis
has beengivenin several studies on energy utilization mainly through anaerobic digestion.

The dairy industry results to wastewater that needstreatment. The quality of the wasteshows highly
pollutant load especially in cheese production units, particularly when wheyor whey lactose is
discarded.

Laboratory tests carried on wastewater sampes from Greek dairy industries. The samplegontain
dilutions of milk and milk products, detergents and chemical cleaning milk residuedhey are mainly
characterized by ahighorgaB A 1 1T AA | POEAA /&l 76 AcC8QiAndeaTigh L, vang$ THC o 8 ¢ T
price: 165 M 1085 M5 mg / L), high concentrations solid and variations in pH values. Gendhathe
pH of the samples rangdrom 4 to 8 and the conductivity from 1,2 zto 8,4mS / cm. The valesof BOR,

range £01 | p 8 pty T48Qqw1 280 mar/ L, with an average price ofl.335 mg / L, which constitutes

Vil



an average price of wastewatepollutants. Corresponding to the valuef high organic load,are the
valuesof total susperded solids in thedairy. The TSS values rangaetween 58 M1107 1.813MmM68 mg /

L, while the prices of TDS range between.340m g #.080m wg/L . The total solids (TS) of the
waste water showed an average value of 482w 620 mg / L, of which the majority are dissolved solids
(TDS). The total carbon (TC) othe samples range from 1 o 1 5ato LOR5 M5 mg / L. The
concentration of total nitrogen samples exhibited values which rangeEOT | v h vto @0 Mt ngp/ OB
L, while the chloride ions (CHvaryAAOx AAT 7amdx mm mdi/d ywhichindicate an extended

use of cleaning chemicalsRegardingmetal concentrations in the samples only zinc (Znjvas detected

with valuesrangefrom 0,09m miomp @p M T .NONMRinelal@ricds samples showed significant
valuesfor K, Na, Ca and Mg, with the sodium valuesbe high in all three samples.

A whey sample was takerfrom oneindustry apart from the main waste stream of the wastewaterThis
industry produces fermented products (yogurt, white cheese) apart from standardized milk. Because of
the very high polluting load, the whey is available in a separate waste line industri{he main features
of whey are very high pollution load, the frequency at the output ad the unduly large volume. Whey is
the liquid remaining following the precipitation and removal of the milk casein during cheese
production. The product represents approximately 8595% of the milk volume and holds
approximately 55% of the nutrients. The m@n components of whey, except for the watewhich is 93%
of its compositioninclude, lactose (7072% of total solids), whey protein (810% of total solids), and
minerals (12 -15% of the total solids).Whey has ahigh organic content, mainly because of theattic
acid and organic components.

The experimental results for the wheyare AO &I 1 11 xO0d #/ $d oype8nniOm px8
660mg /L, BORYd pom8x®al Qu ft ;8 9pAT A BP(d thgu M mnhofthe8 -1 0O
sampleis 84w mhmnt 138 $OA O OEA OAOU EECE DBI11O0EITT I

therefore a major environmental problem and it is necessary to process before final disposal.
Corresponding to the values of the high organic load, high concenti@ns level of total suspended solids
was measured TSS: 1850 m 1658mg / L and volatile suspended solids VSS: BBOm 788Bmg / L,
which is expected due its composition as mentioned above. It should be noted that the determination of
the concentration of total solids TS and total soluble solids TDS was impossible, because the sanagae
combusted duing the experimental procedure.The total carbon (TC)of the sample is 110670 M @ Y Tt
mg /L, while the totall EQOT CAT AT T AAT O@A 10 EHedampled dalugsfor phogphates
PO40 d p x 8 Wmg / Lmwhichpis fully consistent with literature data on the rich composition of
whey phosphorus, calcium and sodium, but low in zinc (Zn) as found experimentally. Referring to
chloride ions (CH, the meAT OAT OA 1 AA OO O ALK mlNIOWHich révealse8ensiver uses
of detergents in the waste line.

Treatment of waste from dairies focuses on aerobic and anaerobic processes, especiafiywaste from
cheese processediltering and ultrafiltration methods are applied, in order toisolate and recover whey
proteins. Especially thewhey, althoughit is a difficult byproduct to manage due tdts very high organic
potential, many highvalue-added products maybe promoted soasto be treated as a resource rather
than awaste.

In conclusion, in this thesis experimental results of liquid and solid waste from Greelnis for sectors
10.1, 10.4 and 10.5vere exported, wherebythesefood industries were found to meet the management
criteria of the existing legal institutional framework. However. continuous research for alternative
management and exploitation of the resulting waste is possiblso that to be concideredby the food
industry sectoras an opportunity for further development
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BAT Best Available Techniques
BOD Biological oxygendemand
CIP Cleanin Place
DAF Dissolved-Air Flotation
EC Electrocoagulation
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NACE %001 bi AStalisticé classification of economic activities in the European

Communities

TKN { otal yjeldahl hitrogen

TOC Total Organic Carbon

TP Total Phosphorous

TSS Total Suspended Solids

UHT Ultra High Temperature

IOC International Olive Council
WWTP Waste water Treatment Plant
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General (recyclable) 9%
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Raw milk
(up to 10¢ pfu mL-")
!

Pasteurization
Wh rotein l
e};t;_) Io €N ———  Cheese milk +—— Whey cream
parieies ¢ <— Starter culture I
Particulation? CFosss
1 processing Thermal treatment
Whey concentrate t
Concentration® i Sepatarion
(up to 10" pfu mL-") Il t
T Whey drainage Pasteurization
Pasteurization :
t ' I
Wh Brining Wh
5l (up to 10° pfu mL") ey
(up to 10° pfu mL-) : (up to 10° pfu mL-")
!
Cheese
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1 pH Standard Methods: 4500, 2510 Mettler Toledo MCC 227 -
2 TDS Standard Methods: 2540C 0,02mg/L
3 TSS Standard Methods: 2540D Zz r jMettler Toledo PB 0,02mg/L
4 VSS Standard Methods: 2540E 303-S 0,02mg/L
5 TS Standard Methods: 2540B 0,02mg/L
0,05mg/L /
6 Pb . i
nmhegut CJ
0,01mg/L /
7 Cu .
mhuvt C7
0,005mg/L /
8 Zn . |
nmhmut CJ
g cd Varian AA240 FS 0,002mg/L /
Flame atomic absorption mh 7
Standard Methods 3111 p. PL G
10 cr spectroscopy / graphite 0,02mg/L /
furnace nhnyt C;
. 0,08mg/L /
11 Ni
pt CT,
0,02mg/L /
12 Fe
p t C 7 L)
0,01mg/L /
13 Mn .
mhuvt C7
14 K Varian AA240 FS 0,005mg/L
15 Na atomic absorption 0,002mg/L
16 Ca Standard Methods 3111 spectroscopy 0,003mg/L
f AMIZUUR {
17 Mg ! < V18 5 005mgiL
1 B2Z22ud{ RZ21}R
EPA 410,4 Us Standard Methods 5220 i 114540: 10mg/L
BYZJ4tRZMU _
D & I1SO 15705 ~ o e o« ~ <~ 114541:25mg/L
18 COD i 3DAAOOI NOAIT
COD Cell Test Kit: Merck No 114691:
100, Merck
114540,114541,114691 300mg/L
57 it Rrzmo 0002mg/L NO -
NO -N EPA 354.1, St. M. 4500 B~f‘4t NE‘,A 2
19 2 L . 3PAAOOT NOAIT N
Nitrite Test Kit , Merck No 114776
100, Merck
ISO 7890/1 BSzJitRZMU
20 NO,-N Nitrate Test Kit, Merck No 3DAAOOI NOAT 1Img/LNO,-N
1.09713.0001 100, Merck
EPA 350,1, APHA 4560lH D & SO BYzJitRZMU
NH 7z N o o 2. ~ ~ <~ 0,0lmg/L NH4
21 W< 7150/1 3DAAOOI NOAT N
Ammonium Test Kit: Merck No 100, Merck
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EPA 420,1 US Standard Method®%30 BOzJitRzZmMU 0.1 mail.
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531Db( AR 2z2rmj 1ROTr{ Y

tv B( 41AvzRIRD (OzmsAs Zsy TMIAZSMLJZsZ Y Zo8 2)
lvrecm1Jtuoy ZSsY Azr [OazmdABY ZU2Y AR 1 RJULI Ou s ]
Ast14uz1{dzZzZrRMmMdOE AL M1 OzMOe AUZ A?RZOBULHZJPBZIORB8ZsH

( 1411 {1hA9) 1 OzmshAsy zvz D( ARMU}I LI T CHR1 Z4{ RUBY
mzft1Az1Jfc 11434t42z4 trR B( TtTh Xh pm jystivamro]
2] ©BRZ L Azv YrRoart 41 {11 I RZMRZ0 Z NR?(CSt ROMYRBUSL |
J1z4rmc3RZ41 Zu B( 11 & [JRrRmMtulmpAey8 yrzjnarueh zu
RAL 8Lt rcerRz)1 s 1 OzmsAs zuvz 1ROrt4ZUY8 +tzsd AR
L1 MUYt RO AZRMR28h zu MBEBZ{HIL M #BZVRYNRZINELT REZ?
DVt UrRBUAULOSASS8

d 1 OzmsAs Azuvu RmrJAzBML U AmMJrtjzuvavyB[s[R [ R ?MB/
zyAvz -AOOI AO 411 AAT -0#¢exh (R ARUAiMABAYOHV o me |
t OzmsAsyYy RO@YY AWMGnNmMBIMRT Rz [ mouwRrR | Tt SEPA Mdthod 150017 R Z\ [
@r?2rRIT Mo11 U - A0 LA 4@rivAduAll - 0#oo

-

81 L4204y R?PCtRZMU [ 11 L1rdr1tdtRrRZMUV 2GCGs)iIBY J[MmoOrTRLLY

139



rnvBrBBis p

532ar 5r\t iR ZZIr MJ T ROT ]

314 zs tOzmshAs zsy Lrdr1tdzszly Am?1rLC L1AL1LZRD®
PmsArtuAav128z1lY 120 AmizzAL 1Lt LzL o 4rdritdzszd
zv sirRfzZzmir1v rzfesRrRz41l AZv RIS 4L 1AV 21 RIZIMORIOVZLLS
NAR1ZJh zuv slRrR[[ZMj11U A1 OHRZJ1 TR L A1 ULHELATL O”HU HRWN
314 28 10zmshs zsy Lror1tdzszasy ?mshlfuAaviRrReZ (]
MPC227 61 { 428@h t R AmvL AL mi VJARRMYuW[ mwzAlotnYA& Bd [l ot 1 {1 (R
IA] mhnm Oby pnmnn [ 37Aih pr?APma11i8 1A0OuARE 401 A
2011) (EPA Method 120)1

533+ 11 JCc 119mut RrRuY AZRMRC 433Qdh Azsz1{Cc 1195muy
KZRMRC 4%$3QQ AR 2z2zrmj 1ROTYT Y

i AMUAT 1T UMPKT fRu Z2hbEOISMUNTRUSY AzrRmrR2u(dh t 838z 14[206A 1
L19MUYtT RO AZRMR24 j 633[d) 16 lADPRIBA 13 PORARAAK zRIMIRE
Dissolved Solidsy m{ r{ { ZVUAUV | RRQZ{ R AYII3IAMJZZ2ARY (R[] JJTWBY (CUT
1 ANJd Zuv RStahdard Methodsdor the Examination of Water & Wastewater Standard Methods 21
ed.,2005 #z9AzvLvL1?18 ¢t 39lzm] ALZ ?MsALTtULUALITUYEBZ]]1l RO
phg tis

yiJimc 39t zmi zuav[ Bz 3224 A zAr#y [duaymy &m FRAZC AmMU{
IAvtyd{mzef R s zrmyi Aoy [411 Zz?7d4 Azsz1{OY RH2ARLY

E}_ éamsusad Thermolyne

81 J 42&:)y 1 o 4BiBamstead/ Thermolyne 1400 Furnace

nAR1Z1h z4 391zmy ZU/\UIRZE”IHZ\{I AR 1 3zrmiezB 1]
JRmMmtuov[myp Aoy ArRMITClluvezuYh [1 OAR1 ZL B2frf9BLWEI f
tzs AzuwO?RrR1U4h rudhzjy jrfuvy zemuy jtm |, r4 z1

Zsd RARURMI | A Ods R{MmuB(Q 118JR9ZJ11 J{CITR 3umc tOADS
ssmlobdULEz{1l AR Jlorjuu r1 | Hhz2windiam s AR ABBY ML
Zzvzlc?1Azve pu ITRAZC 2AzZR H RALH80Ol[Juvze AR [ RME
zAVLVY UM VAt dyY ZsYy KAKzr [OuzmdAsy zdw 433 rouwRZL1 [ CAR

YYY—— pm (1)

OALzZzt 33 = d Azr [ OdzmdAs M4 RudNu] A6z RIM R

140



rnvBrBBis p

Mg = d tcsl zuz 391zmuz [ RZGIO5LCHd® uB
\% = |/ jrfuy zvz TRrROrtqLzuLY j1,Q

314 zve 2zAUARBENLIH ZPHOIMUNT RUOA| AZRMRIBO} BBRB z A
tRZC ZzZswu vBM] dAs AR U} oqruebrRAZOE Yt DI TMAZEO?R L h Z
ri4 zvzlc?21Azve ¢m I RAZC J11 414Jvliuvz[RrRO s BYr1AB

redgRrRz |1 41AJd zs A?0Asq

DYY—— pm (2
@A U 2z VSS = s KAzr [OvzMIAS zZzo5d AE sKkZRMR2 Y 1]
Ms = d tcsl zuvz 391 zWwYw tRZC ZULUzY U
\% = / jrfuy zvzs 1TROrtJLzULY j1,Q

i AMUAYT LT UMY U JFd zPpwrl ) 2228 MRWMRLMH CleRE3 QG sd L [ d1 vz
Y1/ i1mB AUMARICce1ds JCcS1 ZuAau[RZROZHA1r VAR tfleriqimpd v
ZUAUVD[ RZRO®Z ] AR ] 3z2rm 4ezB r1J1 Zuvzlc?21Azuve ¢m 1 RA
Jrfuoy TRoertlzZuURuej13IRDPDEAVZ2BH}EMOu ' &T# zsy T7EAOI
t v Y1 Bf st dd rifroavd zAjzv! 1 Or RZ 41 h tRZ]I3OMRZ]1 KAZSH AMUE
[lor i uuv uvBaMy UYL Aaue c¢cmt I rRAazCch {1 OAR1 Z] BZl 9BR:
Lez1Azuvy?rRe Azy4 virvdc 114V 2zzc AzrRmrRC8 + Jrfuy zvuz
ZAJ1R1tt4 4 1S4 URARMEB(C Z4 c¢mm I Ch Amu[R11 Ouuz

20 MUY | AJ 12ZJv8 zisYzMBlrYfOulZiMdAsY RZOISBCABB EL$CTATUOLSp

YOY—— p1m  (3)

®A UL z TDS = d Azr [OezmdbAs zduw viy 24 1111 2
Me = d tcer zsy J4Jamey JcCuLyY | CQ
\% = / §jrfuvy zZuvuz YROrtJLzuvy j1i,q

534wst1{c &AJ1ZuYtRu8UL tuvzrjuuv §#/$QqQ AR 2zrmJy JTROT{

i tRzZMBARPBY1 [LVZaA]1 Z0UYt RYUL 27z Chemizal jGxygen Denfand$
AMLCELZ0OAVL UNEZL1l tRZEREAB Mo X1 Y ADARES ME8DAAOOT NOAIT
Azr [RuZ M2 ABO mg/L,paspuvnnnt | CT, h-cvufmn  |oQim jluzoekzul ?
p8ptuvrtmnd8nnnph p8ptuvip8nnnph p8ptowpd8nnnpdh Juclu
1ROrt 4 zuvyYy8 d J1ucl zfflsy AMZ [0 BIR@QJIQ)1 VAZBWR O] SASY LUMr |
RH2ARIHE Al muvzAol 11 ?Mot1{uvy J[11euvz8

tzr [R[M 1 Ous ALAjZSZ| 1ROrFt4LZUY j¢ B 0 I ,h Jqucluvu
R1VACrrRz41 Azv 311431971310 zZuvz #/$ Avz ARMVOPREZIZ
JA L Ve A OdUuvz HRMUY ZUAUV[ RZRAZMYU A LmRzBCl1Iwz 3722330y L
(blank).

141



rnvBrBBis p

ylzinanreh zj3 3111971114 e L1 8o e 2281348 | 171 1 2V M OIJUR ZDM R
J RMt v &z ) M%Hz(BIVPIL T8 YRZC Zp 1VPREHRZBEDEZY1 384!
fRMmfuv My Aol ARMLITClIuoEZUY [J1 ZUAUL[J RZULY EZSMerckAzZzu 3
8144289 r14 tOzmsAhs3

6142881 A1 12zv355z2zjtrzmuv 3DAAOQIsMéEé O OEAOT pnm

L M2Z] N11RHRMIROZJ|1 s [ OZMsRSUYEVE| LZ28MPKT 1ROADYUERDZ
ZzsV1OzmsAsxsyzeucal zAs TROMt | ZBWER[ 1WA RAMPY L L ZUAUL RO
LML AJRZB AMjzzAdd Y111V 2z2tczoe redAzBY Z3&BRJ[IQuUZZM I A
IMsA1tuvAvIUYHEZL]l 28 AGGAHBAEBEAAE[c[ R #11 AE#EAAE s
AMUAYT1TUMOBRZ |1 Azvu I USiSGridard Methads: MétHodF220€, RDE

5351 v?st1d{¢C AL 1 ZUNtTRHU tU2zrjuu e/ 3%$QqQ AR 2r mj F

myeiuv?st1dcC A | | (BODy Biaeckemical ©Ozxygeh ¢ Dem&hdwe 8 R zZVA J&Z S Z )

Vuzrdauvz ALz [LZQdmobemrzpn Atnliytsfs @R IPUASYH 2z
omr J 1 {28 RE2ARIHE AULVZ ARM| O?20VHZ Nzrmt vy mpdfmz | |
tzuB[S5Yh s r1uv?st1{B UVURO9]1S5ASs RoOEL1l [ M|)E®R ZgY A
omr L1 {BY Ylsy zduw 1zt{Cczodu8 3IRITULUIOHULZ JjZ1 LU ?2Mmjul
ZLU "% zo"d AM2ZO8] YAIRRMOPR1ITQG-WHBHK Az g rROMZVE [ 2484 RH
ARM| O?2uvz4 tjuuv #h (h [/ jiruzeoyimyAks pQqh RH2 1R 07
omr J 41 J28 R2ARIHE | oz M|l As ¢(d8

i l8Z1 )1 MCARL Y AU 2 lJtrcegvzsu ?2mY RO ] L1

GH/O, + (x+y/4-z/2) O, ul {mvpwn £1vRCQ + y/2H,0 (@)

f 1A} QY omr J 81 J OY Re2ART Y( 11 RA1 Al Ou d(

hg= C 2 - il C *€dad d icq

f IBOYZUY?RY omr L 41 J OY Re2ART Y(

tuv "/'$ ROHL1 A1Ad Zuvzy Azdus] OAzRML ?Ms ZVOMUL AW L IZ IRE
JALvrlBeBzd>e8 d z1tB ZLUZ RASMR(CBRZJ]1 {AJd ZUL RO®ITULY Z
{1zc J4udsvr JfcAavrv tRrgIYZRMU B t1IMmijzrmu [l CcAt Y
"I'$ Or {RrR1Z41 Azuvu Jjz1 41AULVZRIRO z{OME RETr JHEE v
t1rdmouomr e At uyy rd Zsu VDUR®)JIAS ZSsY umr L a1 {BY
JAUVZOYRAt L zd58 JLAvLTIBZOSY AZuvzyYy JAUL)TO[ZRYB8 @goul

AL MU 2zZAo | Zuu) (24 VzA1 24 f ANBOERY I MODW AR d S8
t1rdmouomr o1 At 28 [ 411 ALMRIAUL) ®9BR ZU ¢ Al ML sCH

142



rnvBrBBis p

Rou|l pPPPI 8 wzppwmmgArRnNissrwW2Z{/$DPih zZv wrRMmj O?R]
O?vzu AzuB[ Y00 Z400MO¥1 8/ Hz4 r1vts?Le1fCc +hAyMmBE L] PO
4] URARMHBUYH z] pnr8nnmni CTi 8

tzs AzuwO?R1 ] ARMIrM(C3RZL1 Ol Y REARIMLJLJdY AmuvAy v
vAveaUL JJuvluvzfuxuezl AMJZ2Z2ARY RMF JAZsm1 11PYZzNn®yua
Vvszrju@zAamps [L11 tRZC Zs# ARH[BIRMHASRMVEZASE/Z U2ZR )
J1zcll1slRrRY | M?21[OY I MmMmI12AR1TY AULZ [ 1 RUJA3Z])oBUZt
RA2]JASY ro9uRZJ1 [ R ZSH4 ZMUAULAUL] St Ous tOfuvyuv TETE
IMmyoabdAsyYh ZzZu uvALOU UVUR)] 2D®wi Z 1R (AR VR ZF A ZB ML 11 12]f Op
AML1 9z Loy ) Fzmoh (D@ 4 FRew (NCHKI Q8 +RrR 31cls RA2LASY
Amprdzrfoy 1Tzuy [41 [ RZMCZAAB z80n 95 ZAROB I CUILSZ [ R
ZUAU[ RZUYHEZ ] ornigluly J[mpl dpzmufluiy NMNTFzoy (1 I movomr a1 A
AML T LZUAUVLUYEZL1 1143UMRZ1JOY |Imy124AR1 Y8 tR 31C
{CIR 1mpodks Avz LfAQ1ZROZL1 J41 pholl trufmovumry
COnlB 31 TIRY| RsY ZuAUL[RZUNHZL1 AR AJuzrR1 8] RAILAZ,
20+#h r14 11CM{R1{4 U StRM2u48 URZ(C ZSH ACMULYIU Zot
{141 zv Zzz31j Rucrovodz{1l L1Ad zuve [lorfav JINRERIZMTIZ
i $/zr1I8Q [41 zZuvy1zezR9W)j j $/ 4zrR1IB8Q |

tuv SZ%4 TRLUCM{CZI948 zAvlvuvresRrRZJ1 tR 1 CAs zZzud ZYAUL i
BOD = ((DQ m2BO; e & o 2(POs 4 w2 928366 M| 8 3 A8 { oQs

5361 11V Ldy culmifLy jA4#Qh vl AQhmo g w0 e fCey My
Z2r My 1TROTT ]

d tOzmsifisy Jzue nef my L1 ht#dz 4L0QAT m#FAGATDLG puf my 1 ]
Carbon){ |1 ozaujzwr 84Uz nuf my 1 jAREdze )Ml QQRAIrEA] zHA OM JTrQ 4
PMBAS ZUuwz uzwrzL U9 J Uz -BsEEL AARMPS 44 #t Ofvyuvy Avz |
r{1Ao98rRzJ1 AZUuU RI?RI MO&)11UL ZUZ UMICHUZS

s

.

e

: " / ;,
-

|®

81 [ 428t zA[R2B AmMmUAYT T UMLATt LY vmr a1 Juo cof myifY) AR AzZRrRw
Shimadzu

143



rnvBrBBis p

L MUAT T UMLKY jJIYRE#HT L R1ACCIRZJ1 4ARZ[JROJLY Azu A5l BH]
Azavl 1y [JdYy cdf/myp 1Y Zvz 1 ROr{ 4ZUY WUVUR112HRZJ1 | AZL
1J1LUUBRO®11 UV ZL@B CcHY m3IPmug#iOmir v f z2ARMIC[ L MY XMy w (
{41V ALmylltrceRrRl zZU 11UVUVRO®Y1L U zZuvz cefmyfy J41]2y |
tRZ]J]30OMR]T AR O"J)] [ 32rmiuzB JjJAULZ JALILIMYHEBRZL S

ZSsY J1X1AsY38 afuvluy[dvh Z U 30Mue rpOmML VLT PTY PRI RZ |}
{1zl Mmpzuyez 1 Z4 4dvuvrjuyg ALz 9KA5Y ARMLO?2rR1 QK 4
jhul SEODPAOOEOA )1 £#0A 2AA CAO AT Al UUAQQh javz [11
LMmU AL omuiAtdavd yrgdg oy cef MEDL YL PBRIOPMRZEVZACHE] MY ]
cli1z4 ALVZ AV L1H8C ARMLTO?0vHZ41 AZU TROIM{ 18 UL HOBLHY
21tslizrmuv zvz oh z4 qufmpf1JC Cl42Z4 AUZ ARM] O U
Cel ML 18 y3@&Gmun whOmquu 11 1 ?0ORZL1 L AJ ZU TROrt ] | 2A
Zuz cCcef myJ1 AUVZ AL MC?J]s{R ULYISrrR9Z]J] AR Od 4 | 3zr
30Mud L OMT U 11 OM?RZJ1 tTOAL 1A t114 AQroy] qYur jwul
ARM] O?R1 ZzZU YROrt L Qh r14 w1 J[12z41)VBURY AZsu [2CRI
CAO AT Al UUAOQh jAuvz 81 ?HRYRZ{1 ZU ARMIR?jtLRHUL 7

L MUAYT 1T UM AR YZdd #LOzmsAs zsY zZz1tBY Zuz uvipJuy um
AVKJjZz8Z)] ZULUz 11UVUR119UV2Z ZUz CH[ ML J]l AULZ ALMCIRZ])
AUz ARM| O?2uv8Z AzZzv RURZJBJtRHBUL 1ROrt 18 i AML A
Aswg1LdYy dzase aAmyfRrRIZL1L 14 AAdTIszL Avz ARMY OF
RH2ARPD 48y mCt RZMUY 4/ # AmuvAJ1UmoBRZL1h (OAS ZsY 1R

ftofuvyyvddsi#d t OfJvyuvy 1 2zzB Azbwohkzlpz]1 r1l1 T1TROrMt |3/

314 zs4d Lucltzhs AumyAfRrRZz(CHBUEZLKRIONMYE ZG0RTM JIGTA o 1[RLY
100zpmnnm | CF¥,qQh jJaclvuvry tR Zsd RJz112tRHs Azr [Ouz
Ystl1uvzmroal AMJZzAsY [LtANIsSY Luip3uomcvyt #4mm LA pwELL
¢8pguL C Juyirauvz 3HAMR (AR Pl 1M GCH (ML Z B8R MUY 8 31
1143t 1zuy )#h o8um C jul oz L4 s throl JOu sy ud i@@Ma uz Xj
1143308zl AR p, ZARMJCJ {uvgovzh wzRIMUHBZ | 1M Oz B W 2 M B/
NaHCQu s m| 98U dZz | 105%z0zY PTUgL1 ¢ 2MRY Ju8zoAkzou1?2) J11
132zrmpezB8 1 AmMmjzzAal 1143t 1z4 Avz ALMLALRZCBUGYZ
i CT,8 o2zzC IM{1RPpbuRAZR[BACINNL [YCVz8 UL RAL[ZtS
1St1LVzmrsfuyd L1 AMjZ2ZARY Jl1t A} RY gl 3umcy38 G A
AMUL [ AZRY 1 AJ Zsd t Ozms As ZARM[C[ 1 mv2 8 R MU Y t
FARMUR[ZU S dzsz4 t#ypmZgtYCTt ABJ1HVZOIMRMPIE L ZUAVY RO Z |
AMiZzAde 11 1) zpoghul €F, Qopfmunm )I#CH,pQu Sy Y RO { L Z] 11
IANd Y1 AsY ZzsY zcuvsyY Zuz p8ub 8

537+ 11 [d cBdSzULu 1+hq AR 2rmj TROTIT{T ]

toilyfd npsdzu jthdryABOAlC . EODICAZ QA trRzML OZ41 Az
Analyzer TOG6 Q t R zs4 -puBEY.!3HREYOATNPEX Nt 35us 1R 1234 Aoy
| i AOEAAT 37T AEAOU A O 4AQ® o wikeOofihh A5 VR # & 8 ycbnihsisidn p X o h
-1 QEAAQEA T QrZ[fQZVYH09RWRZAZ VURL 1O9VZE ZUZz | B2ZULUz
(chemiluminescenceB ¢ | 1 ROrM{ 121 AUZ ARM]L OP2uvzHd (CBOSZU R1 AC
Ll 3VROJEREU Ad1BEL tR [1Z243%25 NRZEBMOARE POQLAKZY
2z JB2zULz hiQ Zu VLAUVOUL RATAI OLY MURYMDEED Y1 J AR U]
Azs Az40O?R1 ] |81 ?H4RYRZJ1 AZubw JH]1 ?78R2Z2ZB ?St R1UL3SZ

144



rnvBrBBis p

Nitrogen compounds + @Q© . /

NO + QO ., # 02 +hu

83114 28 N11VRUJLrdrB ZsYlleagbzRMAWVDY I RB L MA AT ZRBZz W 1ROT
t Rt T Mcus ERB350L t 1 |

5382t tdu1 4 {4 NdathXQz K\ R} 2r mj T ROTT |

booAamuAryromi At dy zuz hgoawml foXZvERRER2Z11 (R ?mBAS
RZ{1MROLY - AOARMMorBuBlAMAOQNOAR O [511 LT 4Y p8p1TxXxULCBTT
PB8TMMOYo8TNMNTNP8 d ARML U?B t OzMs AlszY | ® & Z £z2005 na/ly z MRNATR
(1.14752.0001), 0,05z 3,00 mg/L § p8ptxvc8nnugeQn [jp8rmmepo8nmnnpd8
PmsArtoavienarRI WML BKaemi L R[4 p8pTuTT&RMMph
Kzr [OQazmdAgmpg/h.j T1huv

d tOfuvyuy Avz JJ{uvluvz[RrROZ rid zZsuw L uCc?) z-NH3D A zs mo
jro(!h powwyq [41 )3/ xpunmFpd8 +uvONhARe ritmhnu stf iRG& {4 1
Az11OrRrRz41 41 1M1 28Rzl J41zct¥st L | RCHsh] MYl 2RO
Rt A9AZR1 AZuv RYMUY z1t28 ZsY tRJJTULvz8 d tOzmsAs A
OEAOT pnm asf[vj28)JAOAE j

539h 1 zmgddzusAQ/AR 2zrmj TROTCT ]

t AmuoAyrumlL At dy zuvz sEmprpAat lzwAhporoi it t R Z8
L8Z1 1 M| AZs Mo u Mexck (Bpeatragquantmiiratg A OOQqh tRrR [371{uxy p8
PBMWYXPOCBTTNTC 8 d ARML UL?B t Oz s A d et ZdWR zAROMOR M Z M 2TA
i p8TMwXxpo8nNmnp280mglL]l p8mwgpo8nnmne ds8 s 1l fzr ch
tgzramiAzemy |l tR o711 d p8ptuveo8mmmp [41 12&BLZJZS
15.0mg/L h is-h 8

g 1OJuvrvy LuctzAB0f URE mMpBRZINVOKEES t v TROETTL 118/
jm8tuv t1d8 tuv y1Bfstd A2z31OrrRz41 J41 AmL128RZ 1
Azr [ OdzmhAsu [hiRT AOAZRY AZu RYMULY Z1t2% zZsY ‘tRJ[ JU
1158/ Bl 1zuROZPVWUVARZ 31 {1 @11V AvZ ARMb@BRﬁUTBU1ia1u
lelf18RrRO8Zz41h AmuvAze[ REZ,11 ARCLEEd OMRVZ], | {vkVZWmg
31419110 AqgmytOerRL r1 {4 pm IRAZC AR [#+ECcUARZMT SRRt
35zjtrzmuv 3DPAAOOI NOAT O" s P REIBI dp MnOzzmsYAk s - KDEE zjz 31
AML T L1ZUAULROZL1 tOAY Zzsy Juz1J41ZzcAhkz1AsY Zvz 1RoT
zsy JuclzAsy RUIMZCZL1 41Ad zZzuw fIéypwirRozye fwzUUmMP
zv mhp [ C7T, 8

5310h1 zm2 1 RY (2000 VAR} .2[r mj T ROTT |

b AMUAYT LT UM AT JY Zuz >AdzmhyoYyzvBeRgeazjihi{rR zs5 ?MmB
Rz]J1MRo,|JY -AOAE j3DPDAAOOI NOAT O . EOCQEGA oBAGGGB (dr A
t OzmsAsyY zdu A zshf RHZIMARRIZUREMBIG M jI GB,TMcp 8p T X100 8 T Tt p
i CT,jp8prxxoe8nnmgds8 d tOfuvyuvy JuCc)zAsNOF' | AlogvRr 2%\
CO Xxx8 tuv 1rRortL 118JRAQUAT VA TR OSvRl ARETWMLIEAE T
Az O?RrR11Jh v I, T7ROrtJ1ZuvY R1ACrovegzg1 Azuv 31 LLleoy1vu
{11 zuv 3141911 Lv el f1H8ROZ118 nNARLZ| L1AJ puzflRAZC
Azuv 35Zjt RANOAB®AAOBAOT pam  jz28G8 -itAOBMERGA2UY ZsvY
11 RERMIROZ|1 tOAY zs5Y (0O0zmsAsy AmiGEzatoz umridentlidz

145



rnvBrBBis p

(Nowd AMUATLTUMOBRZI1 4Ad 2S5 1143umc ZsyYy AKzr [OuzmdAg
N (NH:-N, NOs-N,NQ-. @ [ 41 zuvz vliiyfuy .38

5311+ 11 [ JY 32 AR® MWRY 2zjr mj T ROrT |

i AMUAYT LT UMY At dY Zuvuz uvipyJuy 395A3dmuvz 40 Aamyqyrt]z
RZJ1MRoOJY -AOAE | 3pRODAHOATO PEJIOPET @B@tuvto8mm
le9?28R2As Azr [OQuzmdAsyY 40 50mg/lL.[{ 2zt 1 98RZ]J1 AR RYMULY
d 18Cclzhs r11AhkoRZL1 Az190 URﬂJD$1Y¢%Qw80¢w8QESFQHT
1118l szu J1zdare Impoedhsy AR [z1r0z) AOCs¥h[pmuAi:
AM]rtAVARO9Z,1 418Ct1uUs8 a&aJuvluvz[Ro - 2NH4RZAPTAQ KA RME V.
ry4 om IRAZC J41 OAR1ZYL 43BHRZ{1 #1 {AUL[ZBARL [RM
1ROTMT [ L ZULY fRZJrroaBLYEZ | AR 3141 9711vuh Prowez-Koxmu A :
AMLCT4ZUAVLIROZL1L LH8CIR2As [1 OARrR1Z4 A&V ABI3S 180
Ll f1erOeZz41 J41 4143B#RZ41 AR sMmRtoe] r14 U }IRAZCH
ZUz 400BSYYVOQ/ AZv 35ZjtrRZMU 3DAADOY NRQADRE, PEAOT p
5312 m[ v3 A3 VRO-HQCc AfJR Z2r mj T RO T |

boamvAyrom Atdy 200G/ o) ABuRVARY¥ROZLL [ R 25 ?mB
RZ411MRO]Y - AOAmhosphsdd ROOQIhNQGAR Of 511 {fudY p8pT YT PYBTMT
RY MUY Azr [ RROEZPADLARZR OB AULVLMR O o ] J] 41 P8R 2ZRrRbOOOMNOLL | © & R :
i p8pT YT Y8 T TKA,PO/L (1.14848.0002) v

d 1u4Ccl2zAhAs AzsmobvRZJ1 AzZ1 YO0 t®B[ijhO@eYh %O bww@h 8/ oo h
tv TrRerty4 1te&frmgus FTEAOIAT jmhto tiqQg8 tuv y1B[ s
{1zctisl4 jRCH 122 1Al 1VzROZQ V€L 2(R8ASRARY [ OBE MR
Je9?8R2AsY ZsYy {(R[IJJuvz8 tR 3141911V AUz ARM] O?RY

LepmiAzsmpogd 1@/ Zzv 11 Cch 204 Leif1redRrRz418 &fJvivz[Roe
PQ-¢ch jJeactiuvs J11 1e4tuveB r1 4 v 3IRAZC8 tuv 11cCclztl

s Kzr [ Ouz mdhhzsv z3v527 jOf/RZmu 3 DAAOOT NOBNWJ j28WEAOT pmrm 2

5313gRr11{ €Qj B zrmj 1ROTMT 4

OAmuvAryromi At dy Z2Gueamrnl f2eAy 3oz 1 (R Zzs ?mBAS |t
- AOAE j3PDAAOOI NOAT O 301 PEAOA 4AO0OQh trR  [O11 {4

A2t [RUZMUEARVEZ213/ 98 0u8Z 1 T250RQA VS & [ Ofuvyuvy JuCclzAhAsy
tRIdIVZY %0! oXx-BBgY (v zpROMUTM 1 S ROZL1 LA tRUT
{1zdne J1zcllistsy ImpodAsy jRCH 122J {AL1ZROZ ]!
AzeO?R1 |1 AmuvAzo[ Rzl tap+t 1SSl fekhvazmrdazsmeyvrz B8 |
1RAZC8 d Azr [QuzmdMsOzNe MBzuv 35zjtrzmuv 3DAAOOI NO
(1 { J2B) Ol Rr?2UY ZsY 1t R[JJTUZ AMJrT]J]ZUAUL]lROZIJ ? M
Merck.

5314wl Sm) juGQLAR#Er M) 1RO Y

I AMUATT UMY AT dY zQ o) 1PRWORWMrjREEZZOH] jI#R ?2MBAS L uz1 )1 MK
i 3DAAOOT NOAT O #EIT T pOELAAY ehyAOrOTrhp 8 rt v SRIMTAUIZ £BT P EBEAR
{zt198RrRZ1ZqU AjCT,8uf vt PET, 8 d JLuclzhks [ 4ALBRZ |

jro(!'h pwwyq [41 63/ wqwx8 tu TROErMt L 1S/ ROZLIL 4/
lizcllﬁjﬁﬁuRizzJ AAd1rzRez418 d 1141 fdLAdzoaeamuy
Kzr [RUZM2AQRWO &l B,V ROVl S RuUBY(J ¢tuv TRrROCTt L fUL 1 ,Q

i, 1ezrIimifzgmpuz [BluzfRrRo Juctlus8uthks (BRDPYRMY LR

146



rnvBrBBis p

Ch¢ch zu 31119110 Jeyf1erROZ41 J11 13BHRZL1 AR sMRY
JzCRrRY ®7 4 2AZRrR  H J1Juvluvz[ BARY t OzmsAs Azv 35ZJt R:
61 [Jj28@8 314 zZuve AAMDKITRYIMY K KRDMIKRUZ MXCT, [ [Vl Uvz[ RO
1v41vd4Ahegh trR Z5 11 L3umec Jz1 Am?LrfCc RLACIRZLL Az
AM] Tt JZUAUVDLROZ]1 >?MsAk1tuvAavy128z]yY zuv #1101 AEAEAAE pn
5315¢ RAZ 341 8dl sy AR 2zrmj TROTT ]

F1 311841 RYBEZAMULUANQ@AMOEBEY ?2MBASY J8Z1 1ML AZsSModd Z¢

OEATTT 4A0O0Qh tRrR [5711 i p8nmyuved8nmnnp8 d JLuCc)2zhks 7
vuom j!O0(!'h pwwyq [41 )3/ @Ttow8 ¢tV RYMULY Z£500 [Ru ZA
i {z2CRY 971 tRrOfuvzy pm 11 Q8 ¢tuv TRrROF{ L 1S/ RrROZI

K211 0rrRz41h ytmi128RrRZ41 jR3IJAVE 122) L1AL1ZROZJL1Q
KzeO©?RL L h AmvAzo[RrRzL1 -phm [ p) uzszra WA zes(1Es BIZL LDVE 1A
L8Z11 M| Az@ednetoe PIELI 11U el f1E8ROZL1 J411 413BERZ|1
tRZz130MRZ41 Azsw [2zGRIoO1 L J11 4Juvivz[ RO [ OzmsAs
zsYy -AOAEMBE8 i OIRr2uwmzsyY teAUIRSBZL1 LR ZsH ALM
AMdZz2A02Z 111301400y 311 8dd sy | #

5316t muv Ay 1 umy At dyYy tRrRzclldey [11 178dU0UAZU1 ?ROOHE AR 2

i AMUAYT LT UMY AT JY ZsY Azr [OQazmdAsy Zod [ {1 MOL ¢
31 At 1zZ03%5zZ0fRZMO | Sihzsuvt 1j{!BQT 1 1EAMAL MM BT -QRADER T ? BDAAODD
UMr CHdU2z 6! 2)1. Il ¢cTn&3 [ 60O BANGAIrJRAIML § Osuv [ U
1284242824 114102210 BY t0OzmshAsy (RZzCcHIOd® AR 1111
trRzclluvz8 d Js1aohefrozZMUrT CARL Z5d AmjzABtaddard t RS J
Methodsh ¢mmuQ [41 ARMy fMC3RZL1-VUTAze@y | & uppy Ay mm) K |
tRZC11O48 R 113 ZzsM2yYyvegRIIYCARML T 11 Vove2z [B.Y 8 A
AL AYOuuh)zaCR)REZS AYHIRASY ZsY JzZut1{BY JAUMMj3
COAPEEOA OOAA AOITEUAOQh u uvuaAauvesuvy AMUtS[RYZSIR
1R1 M 4LZvliBAZS8

61 [J2dB1 At 12zZU395ZjtRZMU B&zZUf1JBY oAWFBMj3sAsy ! CEI.

UR Zs ?mBASs zuz R4 1 jrphcivtmrc sjusAqQRzWRHiz11Q 24 @dh
f OAQh tgrrceluv j-1TQqh w1 {Ol1uv j.EQh GCRz)CMrzmuy j

tireshkrv j-CQ8

d 1zvt1dB 1Arvmmj3zshs r11AkeBRrRZI1 Azs tOzmshs zZsy |,
AUVUZ JAUMMU3ZIUYH U J]ZU{ LAV ST OHRY T LUM3ZIOY tRzZ(Cl11owm

147



rnvBrBBis p

BAR]11B S RUOMIR1 4 Z94 J1ZJjtdSe RoOou]1 DPrl HKzzuZiROws Z
{ ddv I RZJ U J1JTumL A Oadwu RHRMI R | {24 RA1LANO) Su8
tRZC1I154 AMUAAODOAZRY JJzZruuvruvlelh JAuomMmU3248Z41 tJ¢

bitrcerz4l z0 3CcAt L LAummi3sAhsy@1§rRAVMAR] IREL AZS
STR{ZMUHBOUZ AR JH42ZRMs RHRMrR1{JB Az1rcr14h Avz s

i 11 RIRMI OdRrRY [1Z21AZCARLY ROHL 1AZ)1 ] OAZRMRY AR
12 imtszs RALEL3UMC ZU2l BNR[EMmrelAneAhmst A RRRAUL
tvdmijzrmuz tBfUzY [YtlzuYh zsy JJ[zpiseuruvlegy 3Jum
JRtRIVT21s [41 Z1Y 11URrRM{OurRY [1Zl1AZCARLYh Rou/)
L{dzravruvliel AVZIAOrRMWEBZ R EALL ?a0L fzsm Az B 1|
ZALJUYRY Azv -uAIfAAQON NWBAOQ 1 1 Z22A28RZ11 SY RUBY(

o 11 (;)l R A

OAUVBGE JAumMmMj3sAhs
) E s OuzlAs zsY 1{zr18uvruvle]ly AUZ J11ARME(C AZVU
bE s Ouz ]| AS zZsY JulAzaeunvzrru) 941ZY0  AHU@EZ UAYM
R E tuomy4JJYy AzuzRrRIRAZBY JAUMMj3sAsY
A E uazl1[B 1111MmMuts
# E AKzr [OuzmdAs Zuz AMUAJ1 UM BjJiIRHUZ AZU1?ROUZ

tzs AKA?20As 12zz8B [ 1A9BRZL VU AVAuLVzZL{dY AmuvAylrumy At
Azr [OQuzmdAsyh J411¢c tR Zs rovsef rR1 | Jl1tAYlsy 148130
IAuUmMMy 3sAsyY 114V ztczod rudhkzBy Azr [OHZMIRERE n@gey
RUBY 1 R1Zuzmr o4 q afz1duruvl ey PAmL Jzsmy Az [ oY I
R{IANOtARZL1 4nd JLzcllslts aAsrB 11 11OM?RZL1 LA
AMUAT1T UM BJTREBUVDZ AZU1L?ROUVL2Z ZsSHd [ AUMMBEZIUIMOGE (tzzusm (A z2
Pamidzsmi Az r14 zv Azuir?reuv (BfUuY [AT4z0Y [ O]
Zsd JzutuvavesAsh uvysrrROZJ11 AzZzuvwe JH1?8R2zZ2ZBh tRZJ{ ZNA
{1z1rmCc3RZ41 4nd J1zctlislu dgmrpuvud

mYy ASCB PJlZzl EMsUAIlL Tt AL UYHEZ] L1 l12?249RY [Juvolsy
IAUZRIRO®ZJ1 {4AJd rzclieu Ad¥BHlh Alsmdi{Oueuv (R RS
{zlregymi B JfcJuvyuv J11 ti14 ce#vyuv8 d J[cfuvyuy Road]|
M [R1Z]1 84 AMLVLAT1TUML A R®98B8 YR R3IIMiurB ZCcAsY (RZ.
t1 [RrRz1{C 14d8z1 Avz Amuv[YAZuvzdg AMUAAODAZULUZY AZsd
RULOMIAs [L11 1zvtuvaveshs tOmuzy | 2zzBvBuf | CREEZYYZ
trRZzCl11 o4 11 RITROMUHZ] I 11 R[AOt AVLZH Zsd RA1 [ 2
AMULAYT 1T UM BJTRHULZ AZUul ?ROUVL2Z28B8 tuU L AOH | ©Z 1 Ad ZstH
111891 r11 zZsd 19U1UVU ZSY ZARML21U2z2Y Jfzprduvruvloeygy

tzsae 31At1zRbREMBY LAvmmi3shsy R 3V dry P&l 3¢
JZutuvaAaveasAsy AULVLZ ARML YL T CHRY J12zAzBM] JjAULZ 1S8St1VL
ZU UVUR1192zZ1{4d 10O0mirovh RrRoezrR Amyuh AR RUVVI4d [TcCriut
114 Mol zsy LzuvtuvaveshAsy ArRmUILtrcegrRl z4 Azcar1d

RALlUursBy AzJrode1)19054 J1zcl1slvuz [RrOjuz,Yﬁ ZSY 1

148



rnvBrBBis p

R1ALrdrBYy Azvwe [J1zAzBM) [411 Azs 31 Jir ) 8 68 JARSO Zsuz RN
114¥dzs J11 A?std1z1Atd tivdmuAhfoar 28 AZrRmR2d A5
RuLztosLez 1 41 1144AnA28Z41 AZ4 czut4 258 AzAz ] 2z
3Vdrly ?msArtuAavy RO ZIAMIL oArutz] 14SJI R ZZAMRUHEW 28 D 4 ¥ | AR M
ommno# [41zcllsls r14 Z1 ARMVLAAjJZRMYL AZU1?RO®, AUZ

d }IR1ZUzMr o] zZUz tovdL?Mdtczum)] Azuwokhkz)zl AKzuv wu]
rmljtte Zvz AMULAT1T UM BIJTREBUVLZ AZUWNWVRO RZ AOA ARZ1 B 2B
IAd tom1 1 JOY RJAULVLTAOY B (cllRrRY J[ZzrueUuruloarYy 2zAvr ]
39ZuAUv} ) gAY A1 AzBY ?MSALtTUAULROZJ1 11 Zs tRZJZNA
AKzZs AzuwO?R1 ] Zsd RulBA{?JzzAusy Z vz s1RJzmyp Uy

d 11vdmfdAs zsy Lfzrsuvruvlely zavrcfmuvz s UAULO|
l]ZLVUituVvAULlL SZ8B f umoe S B My B24 AULZ JAUMMU3IUY Y ZSsH 1

AdSt1z11905%58 Avz Agmcruezll [1zC zsd Ryufy@Qmuhbguviwvz )
AsSrBY(J t R AsrB AzawRP03Y JJzpiyduruvlegly RIIM{IBRZI
1R2ZRMOUVZ RIAOt ARl JJzp1uuuruvley AR {11 RZMRO®J] ARM]
L Ad zude JzutuvuAavyszB Al mclizgdyy HRPuagw  [pal vl v
AMUAYT L UM BJTREBU AZuy1 ?ROU JALMMU3C 4 AULVLZRIRAt L ZVIIC
J1Jd1vz R2 s L Avmmj3shs zauvrcf muz RASMRCBR1L J11

1141020 dc 4Ad zZuve JHLPE@RERBLHELLLELY ST RIZMmaAvzY
ABt 4124 h AL MO?2UV2zH ZS 11UM[ Ot Ous JAUMMj3SAS ZUzZ AMU

5317t mu Ay 1T umL At dyY 311 A2dg [J1J1 RYIJOOIH® AR 2z2zrmj 1ROTMT Y

d tOfuvyuvy r41AhkeoBRrRZJ1 AR 53 30AT AAOA - AdwadrAMéthoEl O OF
bugm "h JAdDY ARMYITMC3RZI A¥9s/2/ 20.01.201L0; 1 msumir) 1 Avam YA T 4] ¢
Py ARBEL RZIgwWO wLHCYI LY ULRMyUTLIloezr{BY A1 AzBt sy [11

Y1ZC Zud AMUAYTLTUML ALY 11A29 [ 11 RIY L odmAr [JRREM] 1 90QHRS
?st1d8BY vzAoygYh 111¢ AvAvz1 [JdY AMUDAYT LT UM AT Y

Pamyfzsmy Az {ch rcArR1 zsy Jureey zvzy 1114322J2%54%
Ol J1412 RALIOHOIYh JH13OMRZ AKzuv AxuauoNjuo RZ[Pw 1 v L6
Azr fRI{M 1OV 11 13%z2s88 t1 114312t 08) B 3L fz35t141207
z11z1d8B 3cAs tR Jf1zcltlstuv omrgperfd 111431 xz288 +
zAdIRLUEEL froans [41 O3 111 AmuAyrumesrzil Azqftrd

ou | 1 zjzzagrmy hLzgrmmu ¥l Y ROrt L ZUY (1 RZL30MUEZ] AR 1117
vr futRrRzZzmML JUY ALS1BHJ| 8 i vr JutRrRZML [JY Ad1lBHEJLY (R 2Z
AMUVARS] Z1{C t RLMRRUWOMAOUUZZ 80Tt UI RuCH1 U JAd Z1YCREAEBYA
114?9my Az B Rucesd8 d 114?25m1r Az (B 2uces LHl)1RYRZ
AR SMRt 9 2AZR  w) 1114?23my Azue U Azuvirci1rYy8 d
umr L el BYh LAV?RERZLL A0hS AZz5 BULTIS/RBRALT LEOKE ¢
ARM] O?R3SQjpm Cs hAJY [11 zZLv [JR1G[JJ HCzZmL U O?2Uz4"d AMULS
J11 A2310OrRrRzJ1 AR [ I1mB Jou1[B 31Cls s uvAvLE] O?R
K28t 1z1AzRrRo Astl1uezaAtel 272wz plveghy v 1l clzot4
KZU1YTCITRY 1t RZ130mubaz 1 AR Ad51BH,| 3Jzruv[Owzmuvz [
ARM]T R?J[ RHBU ZLz AKA51BH] 32r0 [ OuzmsAsy JAU?YHEBRZ
Azvircid 11 s/imazm sy t @A Zmovzh jady AmusruztOQudy
r1lefzotczoe RrRod@h trdgmmoziiu tioAd [RUGJUY wizZmou
Azvyrrci148 1 2142140y 3cArRrY A2310O0rvezi1 Azs 11

149



rnvBrBBis p

r1d1dz2t1z14 B XRRMWRT BRI 84} Lt TCHRZL1 ERIR¥DYUZ VL] GJC
3omch 130 aAm2zy RIAIOERZ4L1 s 31Cls 1ROt LZULY

32r 0] OvzRWws Ay} L I T CHRZ {1 dZz1" |AL1ZRO®2Z118 o}l 7|

f14fame A@upz(p&T LB 31CHs jAmuscomirRuel CUs MIRIAGHS (M7
AZu UvsmM]u8ZBM] AML H zZsHd BYr1 Asq8 i s/t idRrRuUfJRRO9DE h| &
VAULB U K211 0OrRrRZJ RAOASY Kzsd 31CcC1¢s8 i 11ARNZSsY
1Zt4Jlvzzmuv AULVZ [ MCBR18 2303 JALiILIMmze[ RO jls s AL
30 MU Azozav Ipmwzlc?21Azoe 9] 2m18 +tzs AzuO?2RrR1 4N
Omf vzwu AR [ RM{uImy Aoy 19t12z9vVz2 i pu 1 rRAZ Q8 t R

Kzr [ OQuzmdAs i a2e [ 11 R1 1124 B 0?7 R AU Y 2Csl Bl
1 ROr{ 4 2zUyY38

150



rnvBrBBis p

54 mr  AZsmy | J OY

{t Of DRRRg et L zbdsy X

tzuowuw Lz oB8VYZL1 LY [ Ofuvyuvy AZ1Y UVUAUORY AZsmot

dmr el tOzmsAsy ALz ?MsSA1TtuAvLIUYHZL rv\4 Zud AMUL

t R JTUZMRAR 1ARZRr t 1 218 8484 AZHR?RO®] rowRZJ1 181t zz1

Lo | BAYyOf vyulr J11 dm14 J1e9?8RzAsY {(RJIJY1O8 r1 41 Zud" AMU,
AzZRMRC 1ROrt 3%

af¢l I ayct:

1. pH EPA Method 9045D
5 VS Standard Methods APHAAWWA-WGgF
’ (1998) Method 2540-G TS
3 TS Standard methods: 2540B
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Standard methods: 3111
6. Zn
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8 Cr
9 K
10. Na
11. Ca Standard methods: 3111
12. Mg
13. Mn
14. Ni
Phosphate Cell Test Kit, Merck No
15. Pootal 114543
(EPA 365.2, St. M. 4500, ISO 6878)
EPA 365.2+3 , US Standard methods
4500-P E, ISO 6878/1and EN 1189
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L. e - TOGVCSH Manual
18. % Ntotal Gerhardt Kjeldahltherm

/Vapodest30s

151

: : P IGi
ilsah|i<3+1g’+g’ahewhe

Mettler Toledo MCC 227 -

0,0200 mg/L
0,0200 mg/L
0,05 mg/L
0,01 mg/L
>CEI AT O 6AOI
Flame atomic absorption 000 e
Spectroscopy 0,002 mg/L
0,02 mg/L
0,005 mg/L
0,002 mg/L
>CEI AT O 6AOI
Flame atomic absorption ~ 0:003 mg/L
spectroscopy 0,0005 mg/L
0,01 mg/L
0,02 mg/L
Sozd i Rz
3DAAOOT NOAT 0,05 mg/L
100, Merck
BozJlRZMU
3DAAOOT NOAT 0,0100 mg/L
100, Merck
TOC—VCSHShimadzu
SSM 5500 0.1 mg
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BODs mg/L 2.030m 56,32
TS mg/L 6.400M1,16
TDS mg/L 1.10mt 1f22,56
TSS mg/L 8.010 m551,54
VSS mg/L 7.936,7m560,97
CcoD mg/L 7.620M156
TOC mg/L 4264 M3,43
46 # mg/L 2453m 5it h
TC mg/L 451M T
TN mg/L 68,1m1,2
h d*-h mg/L 0,54M0,028
his-h mg/L 1,16 m0,014
hi-h mg/L 0,009 Mm0,0006
SQ2 mg SO/L 83Mm2,4
PQO,3-P mg PO/L 67 m6,36
Cl mg Cl /L 81 m4,95
FOG mg/L 1.169Mm81,83
Cr mg/L n.d.
Cu mg/L n.d.
Mn mg/L n.d.
Ni mg/L n.d.
Cd mg/L n.d.
Pb mg/L n.d.
Zn mg/L 0,1448 m0,049
K mg/L 23,78M ¢ hocg
Na mg/L 15329 pohye
Ca mg/L 115,83M pchyxt
Mg mg/L 765m mhyt

n.d. = not detected
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TN
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his-h
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SO
PO3-P
Ct
FOG
Cr
Cu
Mn
Ni
Cd
Pb

Zn

Na
Ca

Mg

mS/cm
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg SOA/L
mg quL
mg CI /L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

mg/L
mg/L
mg/L

mg/L

20 M2 ¢

797m 18 h
29m #hp

415,83 M179

XXU M Twhuvu
652,5v5,49
107,5m3,54
130 m7,07
760 M21
93,5m0,9
96,4M0,3
1899 M1,2
242 M0,2
2,29 Mm0,07
0,68M0,05
0,03 Mm0,006
82Mm3,11
3,41Mm0,31
12,5m0,85
10 M0,7
n.d.
n.d.
n.d.
n.d.
n.d.
n.d.

OpxMmhme
934m phmno
79,22m Q¢ hyxp
131,68 pTho

3268mM oho
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Low | Aoy my fzsmy Az [C

LI ayegt Ii

pH

>ror1tdazg

BODs

TS
TDS
TSS
VSS
COD
TOC

46 #

TC
TN
h d-h
his-h
hix-h
SO
PO,3--P
Ct
FOG
Cr
Cu
Mn
Ni
Cd
Pb

Zn

Na
Ca
Mg

n.d. = not detected

165

yt hesa:-
mS/cm
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg SOA/L
mg quL
mg CI /L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

mg/L
mg/L
mg/L

mg/L

20 M2 ¢

l p-8p
vhoex 8u mhm
phccg4d4m nhm
1.811,67M378,3
2.875M1,16
1.753,33Mm94,28
267,7m23,57
283,3m23,57

1.922v8

387,9m0,8
119,6m1,2

507,5M2

148,912
0,055Mm0,0092
nheommhmnouv
nmhnyxyt mmhmmy

89w2,97
pwhomphom

35ML,55

106M7,42

n.d.

n.d.

n.d.

n.d.

n.d.

n.d.
nmhgpmmh e
1722m phyw

122,87 paohuvg

127,66 pT hTmt

1258M phoy

lAvrlez-3u

Zs v

rtuvts?.
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tzs AzaO?R1U L ALlMmuzALCBUHBZL1 1147 MCT 1T L ZHR ZAAEUY [URAHLIOH
z1t,28m24 L ADTAJBZZAH®Y 11 L 3UMRZ1 JOY r1Uufs? | doRYSB

PH

O P N W b 01 O N 0 ©
1

1 2 3

3L CrMUIT:P{ 2rm2u L AUr) BRABIGRRIRAY Y Ao ¥ yBeB@ ZwmO zuY(

] 9¥09¢c MU U

1 2 3

FLCrmUIgt 1t OY L rdrgtmZezyNxur ) Bzpdd Q@LUz BY Y
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TS mg/L

7000
6000 -

5000 -

4000 -

3000 -

2000 -

1000 -

1L CrmI1p:it gr [OvzmIAs VI [ 28 AZRMR2u 22r8MBUO [ 2000 1 B Z O ¢

TSS mg/L
9000
8000
7000 -
6000 -
5000 -
4000 -
3000 -
2000 -
1000 -

F1LCrm20d 1t zr [ OdESeI M@ue L AvrlBZY&EHdRQLUZ EY Y

TDS mg/L

2000
1800
1600
1400
1200
1000 -
800 -
600 -
400 -
200 -

F1LCrmi2ig 1t zr [ OdRSEY M2 4 J ALY BZYW&E R QLU Z Y Y
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VSS mg/L
9000
8000
7000 -
6000 -
5000 -
4000 -
3000 -
2000 -
1000 -

F1LCrmi2:t gr [ Od zVWBSArsm2 4y J AvrlBrgoy8gd8i[mPlzuy

BODS5 mg/L
2500

2000 -

1500 -

1000 -

500 -

1 2 3

F1LCrmM28d 4t 2r [OBRIMAZLXE T ROrM{ L Z1 2r M2 YBE@BIOBZLWY | Aj Z)

COD mg/L
9000
8000
7000 -
6000 -
5000 -
4000 -
3000 -
2000 -
1000 -

1L Crmp2g (tzr [OHZ MBI AZ L TROrMT L Z]4 27 M2uy 8g8u@lzBuzyd ¢ | A J
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TC mg/L

600

500

400 -

300 -

200 -

100 -

F1Crmi2bqd 1t zr [OazmdAs vAKgfjuyRrReef MELL 2 Mm2u yBE@IGREY & | AJ

TOC mg/L
450
400 -
350 -
300 -
250 -
200 -
150 -
100 -
50

1L Crmi26g 41t zr JOuzmdIAs viypJuy vmr ey Jouy cef mypf1 Ag8e6d Ror
{ MmO ZUY

TN mg/L
160
140
120
100
80
60 -
40 -
20 -

F1LCrm2id 1t zr [ OezmdAs vl JRuDYr 11182217 vzzr M2z8] | A YBIEBOY & LIYA d  Z
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F1LCrmi28q 1t zr f OazmoiAs

60

PO4-P mg/L

50 -

40 -

30 -

20 -

10 -

1

2

339A30m [ 28

Az}

90
80
70
60
50
40
30
20
10

Cl-mg/L

3

I Crmi2eq 4t zr [ O zmIAs ARYI MRpH 4 & |

170

1ROMUBEMOzZMYY | A

20 M2y yYBY@BNOB Zw | A

90

SO4 mg/L

88

86

84

82 -

80 -

78 -

F1Ccrmy30qg 1t zr JOezZMIAs [ R L2+

Az}

1 R 9 r ty,8zdg18\ Cyr zv02vuk

1L ALY
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0,25

Zn mg/L

0,2

0,15

0,1 -

0,05 -

1 Crm3g 1t zr [ OazmdAs

171

frz11ROAMD 2

20 M2 4

1400

FOG mg/L

1200

1000 -

800 -

600 -

400 -

200 +

3

——

F1LCrmI3Rqg 1t 21 [ OFQGEAZAS Y RO | ZY

20 M2 ¢

UBEBNOB Zw | A

Cc

U8Bl {200y ZPNj

21
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6.1.3AUVZR) OA4 U IZAARPORRMR 2 T R1I M CZo4% J[l(Ccyuvz pm8p

tzowou | AYy1odvez |1 zbe ZrHOYUL?st1 285WM I MREDBMS H | 4
RMr | AZzBMml L8

Lod | Audy wimifzsmi Az1JCc AZRMR24 AU FBZY8 ZsY [ U]

LI aystii yt hasze- S10.1-1.2
pH - 5,29 M0,056
ar dr1tdzs mS/cm 3,41 m0,028
[ rmy Aoy % 76,049 M0,05
TS % 23,95M0,96
VS % 93,49 M0,47
TOC % 59,51 M0,86
TN mg/g gnhwo M Yhp
PO,-P mg PO/ kg em M chug
Cr mg/ kg phcug M mhopp
Cu mg/ kg coho¢ M chww
Mn mg/ kg cyhxe M ¢chuvw
Fe mg/ kg W8T YPYw MYULT
Ni mg/ kg n.d.
Cd mg/ kg n.d.
Pb mg/ kg n.d.
Zn mg/ kg wnthe M Yphrt
K mg/kg 967,84 M106,46
Na mg/ kg 3.693,39 M406,28
Ca mg/kg 4567,39 M502,4
Mg mg/ kg 750,84 M82,59
PO4-P mg/ kg 3.010,08M331,11

n.d. = not detected
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6.14au1 0} JRASAISAZ s MALVZRE RAY[3dZLawz pm8p

OASY 11 4A1LAZ2[s{RAh U1l [ UHCIRY RARURMIJADLY [mOy z
A3]JrrRe] v)1srouoyeg Azsd AL M]Jrdre zrm248 [J1 AZRMR24Y |
PmBBUZe 11 {7?ROMZAS A& L@ ROUL ZAR MIT MC [14nzgcp Y iy Ani mC g
30Mzsr248 [ RzZ]J3UMCY Zdu B2084h Zu Al YA1TT1ULU ZLVUZ RUUA
Zd4 11A01558 zuz A31rRrROUzh Zu AYYALtULU Zduw A3Ccr1dw
{141 1AvAzmerr1As zod BE25848 tRZ U RLU1OY) U MAR Wors RA |
RUU2z2A1LULUJULUZsSst OdRY RA1T?RIMBAR1TYS

L1V Azr R M1 Oy r 1 Z1Y RA1T?RIMBARTY AUZ tR}IRZE
IAUr)IBZYSYH [zt 1 9oBODuZOIQ M Yp RTUIBQA], OSYh ¢8mMPdr MA JQuxoTt
mglLObyY XxX8¢¢mn M pu@cohCImhp[[CTt/ P vyouaagxr M wih vk d(CA,
2Csl1jzrRMRY 2z110OY oumr a1 fBY 3imz1AsY AJlMmMuzAo| AR 2z
Y1411 1A z8Y Am2zsy r1uts?2480lyY J08 mERAABSEB YD
ZSY R 1 jrd [1U0UzZR?H9]Y ARMLRO9?R I MJ[RZ(C AZRMR(C 2A
VALVLO )] Azd4RzZzOlIRALH AzZsu [ YusAks zuvz uvmr el JuY 3umzse
LAV Y BZYSH Zb4 R 1 jrd r1uvingMpuwwal agz 10 v vhf Hdme Jis J
L6551t dzszm phAjuBgmh ®IXNTAI 8r JrRuZM2ARL Y U1 1 LZMR A S MU
lztcelsf18MmImhup®ISY OUEApN MRUQRrLINZRMS ZsH¥ Z1t
1B3f/s{R IAJ Zs [11VZR?u9] 1}l 1Hd4ZUvAVLOSASY8 i vl [
Zz5u z199Mmuphc8Mit D@F,h Ru2 s Azr [OuzmdAs viyfuy |
dMiL ozt 28M CRiE(ABAM ¢ T CT, 8 sui3umifc (R Z1Y KAzr [Rd
1ROr{ 41241 4AULUrlBzd>dy Rt 3CcHe1 ALY tJ8U GCRzZYCMrzmu { :1C
11 mhgemmhngt T CF, h rRue2 1 mOfs [y &lsiftiauez1 {0y 2110
t ZRMR j| JIRAOU[IY BZUZ JAJ Z1Y 11RMIJAORY AJIMLrdSrBYh R
bty ARY MLt LZU{C 1 MUZZRRURQA (4IAZiAr 1 rS1ZpHER v h Tzl RoBMdL § Z
M BWMS 2zCs)lj AVAVARD BY WM SRR NBLs 21 [VEMA ZRMRCZC s ]
omr 81 JJTOgBORBO BrtZ9AZUL1?] tR Z1Y 20Cs1OY Z11tOY umr
2Cs1 @OYZUR LI [J IMBHE®A R R3 2zA3tuem o mgBkgp MM ot Oz 41 1 |
111 198zRrRmy FeR tAre DEOBNMBOMO/kg [ 11 MARAZVP@ROYL [zmody AR
3700mt5mg/kgh 1131 ¢ [11 CAR jnArzOfz 1Z0570mumwey s [R T 8
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623N UVZRYIOAT 1 Z4 1811 XARIE umrijuufPI8Y |  ROARUBRKD #A
ZZAUAUVRS Ayl c1VL2

621¥yBCPBR1I Frt czo4
tzevl 1y {c ¥BgIiphap LAd zZzmol 0 11 43UMRZ1L{C R}IJL1VLZ
-ne)] R} L1LUVUZMrROUBEHAL2Y 3CARIH

Ad ZU RIJ1UzMrROUL 1 22z4 1B3[ slAgEBiQyg) 1ORgr (1R 97 { MU
lAvrl1Bzuvz § RIPY-0.A8z mBud J\YROD r | 15 Zzur@m upi3dy)mimmulel [ R L AJ  Z
R1{3VYRUJt{RYB RUCZ{t1ASsY Zuz R} |1 RERMURBDEAGLAZRM|L U Y
1ArRAZoUZ jr1 | RUUZITRZOMIAS £pY 1BOBREREZLAuRA UM mDJ
36f)Rod" {1 U R} JL1LUAZMBHLY U UAULOULY 1112Z29JRZJ41 AR AZ
AzMLUu juzluzd

f 1l m-81:33ROrt 4 2rmuy | | rSHO4-12:3rR9rt 4 AZRMRUY [ A

61 [ d38:pRrROFt 124 2rmuvy J[J11 AZRMRUY JAJrlszuvz zuvz R}
- neg4 R J1ULvzmr ROV (¢zoM3PTd 3CARIH
>2Ad zULU Azr [R{M1 1 OdU R} J1UZMIrROUL A|JWRE@BZJ HLBE)P] 1 RO

61 Jd436d | perOB T3 RO [ HUAJaIrIMDZIUZ | AJ ZU R2 1L UZMIROUL £p
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- N4l RIJ1uvzmrRrROU (eczoMm 8Pt Z3CARIH

ANy zZuv Azr JRI{ML [ OdU R} L1 ULUZMIROU AJMR}IB3Z[ sSI®M)] 1RO

Stzsmyg [J38Y3198RZ11 L RIJ1UAZMBHE BY [JIBANYRRE BBMBE & £ §1
11 CYRAS Azuv Rmry AzBML US

( 810413 0aUs6 g} e (bSI04130UaUs6 gyeslUd eU0U0Y
YyaUld

86\ [ J3¥:B104-0d 3RoOrt4 AZRMRUY JAJrlszuvz jRYIJ1LUBzmBHE | Y(
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6.222AUVZR1 OAt 1 241 L1l I AR lzgmRa pmdT 1 BZOH

tzvezeod | AR[yj43106808Z]1 UVl zZ110OY Zdu 3Z32A JREMWBY [sAd A
RMr J AzBmy L3

tLow | A2dy BzAr Juv?strdc ?4mypfzsmi Az c zrmuepmusdaur i Bzuz

La1a2yesti1i yt hasze- | p m-8.1
pH - vhpe M mhpt
ardr1tdze mS/cm ghooe M mhort
BODs mg/L u8uvou M XGU
TS mg/L -
TDS mg/L Wpxhuvu M ¢gxchg
TSS mg/L pcxhuv M ohvurt
VSS mg/L ¢gmu M X
COD mg/L pxy8¢mm M @8wo
TOC mg/L ¢nmy M pthwu
46 # mg/L 094mM Thmvu
TC mg/L ¢nmyhw M puhvu
™ mg/L ghx M mhp
h dit-h mg/L 11,7m0,3
his-h mg/L 40 m5,7
hix-h mg/L 25Mm1
PQO,3--P mg PO/L 280 m17
Phenols mg/L 675M23
Ct mg CI /L 1.700M13
Cr mg/L n.d.
Cu mg/L 0,955m0,1
Mn mg/L 1,142Mm0,13
Ni mg/L n.d.
Cd mg/L n.d.
Pb mg/L n.d.
Zn mg/L 2,45Mm0,05
K mg/L 4.434,9v488
Na mg/L 255,35 M28
Ca mg/L 247,45w27,2
Mg mg/L 165,7m18,5

n.d. = not detected
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Low )| A3dy Bz Ay [ vPusmnddzcs m1 Az1 [ C

Lar1aysgti1i yt hasze-

pH :
ardr1tdze mS/cm
BODs mg/L
TS mg/L
TDS mg/L
TSS mg/L
VSS mg/L
COD mg/L
TOC mg/L
4G # mg/L
TC mg/L
TN mg/L
h dit-h mg/L
his-h mg/ L
hix-h mg/ L
PO,3-P mgPO/L
Phenols mg/L
Ck mg CI /L
Cr mg/L
Cu mg/L
Mn mg/L
Ni mg/L
Cd mg/L
Pb mg/L
Zn mg/L

n.d. = not detected

tzs AzuO?R |

z11 24

177

21 M2 o

Al MUzAl CcBLHZ |

lALr1BZowH

1A

Zrmuy JAUL[)BZUZ

| pm-81

4,95v 185
ghuoxommhu
cov8omnmmnmMg8pgp
cgchumpxohgrt
WT M X
PTTMG Y
pow8yYyuvmMp8T YU
185\2,8
0,7m 1Lh
185,7M2,9
45vmTh p
9,05m 18h
3n @8
2,1v 2,5
205,5v09,2
cueMcohw
p8nwxhuvumpoxhw
n.d.
n.d.
n.d.
n.d.
n.d.
n.d.

¢chmuommhmp

1L4rmecttdzd

Az

Ind zZv

VAU 9|

ZJ] 13V Rl 1 uzmrrR9®, 8
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pH

5,15

51 -
5,05 -
5
4,95 -
4,85 - .
1 2

1 Ccrmi38d 41B( zrm24 L AULTYIBZIY L AJ Z1 1ML RIJ1VULZ

] 9¥09¢c MU U

8,6

8,55
8,5
8,45
8,4
8,35 -
8,25 - T
1 2

FLCrm3g 441t OY Jrdr1tdzszly zrm24e fAvrlBZYSYH LA Z
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TSS mg/L
140

120 -
100 -
80 -
60 -
40 -
20 -
0 - :
1 2

1L CrmJ3pgd 1t zr f[OuvzZMOASs VI [28 J1ISMUNIREIY AZRMR2d 21 M2
Rl J1VZzMr RO

TDS mg/L
900

800 -
700 -
600 -
500 -
400 -
300 -
200 -
100 -
0 - .
1 2

F1LCrmi36d 1t zr JOuvzZMmIAs vI1f28 11112228 AZRMR2Y 2rm24 [ AU

VSS mg/L
250

200 -
150 -
100 -
50
0 - .
1 2

F1LCcrm3Fd 1t zr [Ouzamah 28 L1 IOMUNIReuIY AZRMR24w KAz 2zrm(c |
Rl J1VUZzMrRO Y
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COD mg/L

200000
180000

160000 -
140000 -
120000 -
100000 -
80000 -
60000 -
40000 -
20000 -
0 - .
1 2

F1Crm38q 1tzr [OuzmdAs #/$ zdw 2zrm2d L Av[r1IBZOY | A

BOD5 mg/L
40000

35000

30000
25000 -
20000 -
15000 -
10000 -

5000 -

0 - .
1 2

1 Crm30g tzr JOBDYMAKSITROINt 1 2], 2rfrMmMA34 L ALUrIBZIe L Ad Z1

TC mg/L
215
210

205 -
200 -
195 -
190 -
185 -
180 -
175 A
170 A .
1 2

F1LCcrmjdpd 1t zr [OuzmOIAs vipyJuy cefmyp 4 2z2rm28 L AU )IBZOH
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TOC mg/L
210

205 -
200 -
195 -
190 -
185 -
180 -
175
170 - .
1 2

F1LCrmidig 1t zr JOuzmIAs vIyJuy uvmr el Jvy ol Mz 1) %0 MR, U W

TN mg/L

B

1 Ccrmi4q 1t z2r [OazZzZmIAs vl Juy | B2ZULUZ 2Z2rMm28 JAUL[1BZYH

=
o

O F, N W H 01 ON © ©
1

PO4-P mg/L
300

250 +
200 +
150 -
100 -
50 -
0 - .
1 2

F1Crmi4Bt gr [OQuzmOAs 3Fahawmn {2011 BZOS" L AJ 1TYU RI QLU

181



rnvBrBirse c

Cl- mg/L

1800

1600 -
1400 -
1200 -
1000 -
800 -
600 -
400 -
200 -
0 - .
1 2

FLCrmidig 1t zr [OuZMmOIASs 21 O5my Juzde AR TROrM{ J1Z] 2f M2y | AU,

Phenols mg/L
800

700

600 -
500 -
400 -
300 -
200 -
100 -
0 - .
1 2

1 Crmyapg 1t zr [ OezZzZMmIAs 3F114803 24 AR TROrM{ 1Z] 27f M2y JAvrg )

Zn mg/L
25

2,4
2,3 -
2,2
2,1

2
1,9 -
1,8 - .

1 2

F1LCrmidpg 1t zr JOuzmdIAs SRz I MrYmMmuUz AR TROrMT L Z]L 27 M24° L AU
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6.23AUVZR) OAd Y12z ARZRHMR 24 T R1 T CZO" [l(Ccyluvz pm8T

tzuzy AjmagcadY | ¥51080H8Z241 L1 Z1tOY ZzZdu 32Xy U7
tRZmB[ s[4 AzZzu Rmr ] AzBM] US

tow | B4z Ay fu?strdc ?PdimyifzsmiAzrfCc RILLVUABEMBHEL | AJ

LI aygti1i yt hesza- S10.4-1.2
pH - 5,26 M0,32

aror1tdzs mS/cm 2,8m0,17

l rmy Aoy % 47,45Mm5,2

TS % 52,55 M4
VS % 93,49 Mm0,47
TOC % 55,16 M5
TN mg/ g pohwo M phx
Cr mg/ kg chve M mhocg
Cu mg/ kg pwhg M phxg
Mn mg/ kg cw M cghug
Fe mg/ kg g8ntoht M Xxcoh
Ni mg/ kg gthee M xhvo
Cd mg/ kg n.d.
Pb mg/ kg n.d.
Zn mg/ kg pwhumphy
K mg/ kg X8pXPAWUX M XYyl
Na mg/ kg 769,38mM Yt hoo
Ca mg/ kg 18¢yYphgp M tTXTI
Mg mg/ kg Yophgoe M wchg
PO4-P mg/ kg p8tcwhex M puxl

n.d. = not detected
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Low | BBBzAL Ju?2stvdCc ?2amypfzsmiAzr{Cc RILLUAIBEMBE] | A]

La12yesti1i yt hasze- S10.4-3
pH - 50uvMmhmt
>ror1tdzc mS/cm 20 mTth ¢
[ rmy Aoy % voh#8m
TS % Tehcumphuy
VS % wPhog M
TOC % ochgeMm
TN mg/ g 19,41m @®h
Cr mg/ kg n.d.
Cu mg/ kg 17,68u Bh
Mn mg/ kg 8,4M0,75
Fe mg/ kg n.d.
Ni mg/ kg n.d.
Cd mg/ kg n.d.
Pb mg/ kg n.d.
Zn mg/ kg 17,9m Bh
K mg/ kg 951691M p8mtT @hx W
Na mg/ kg 447,188M 1 wh ¢
Ca mg/ kg 413253mtuT hu
Mg mg/ kg 621,689mM @ Yht
PO4-P mg/ kg 987,02m pmnyhe

n.d. = not detected

tzs AzaO?R14 AlMmuvzAylcBUBZL1 11drmcttizl Az4 uvAvoy
Z1t1RHBRMRDEIBEISY JAJ ZJ] 1MLV R}IJLULUZMIrRO 8
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pH

5,36

5,34
5,32

5,3
5,28
5,26
5,24 -
5,22

5,2 - T

1 2

1 Ccrmidqfg 1P( RYI L1 LVUAZMBHE] L AJ Z41 1AL R}IJLUZMCE

] 9¥09¢c MU U

2,5 -
2
1,5 -
1 -
0,5 -
0 - T
1 2

F1LCrmE4Bd 141t Oy L rdr 1t dzsz4yY RILJVUAZMBH] | AJ Z]

3oy UGalU %
55
54

53

52

51

50

49

48

47 -

46 -

45 -

44 - :

1 2

F1LCrmi4eq (Lt vAVvAzZy zrmypAogLy RIL1TUAZMBHY, 4 Ad Z4 1Y
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TS %
54

53

52 -
51 -
50 -
49 -
48 -
47 -
46 -
45 -
44 -
43 - :
1 2

1 Ccrmi50d {t vAvAzy vl [T RAZIRMWRAZUWBIH L L Ad Z] 130 RI

VS %
99

98,5

98
97,5
97
96 - T
1 2

1 Ccrmyistq yLtvAvAhzj AzsmRMSRER) 1 vAzmBY ]| L AJ Z] 13U RIY

TOC %
64

62

60

58

56

54 -

52 -

50 - :

1 2

F1Crm5ed {1t vAvAzi vl fuy uVuMOQQH R U vovIwBEI L LiAd Z4 1Y U F
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TN mg/Kg
20
19,5

19
18,5
18
17,5
17
16,5 -
16 -
15,5 - T
1 2

1 CcrmI58g 1t z2r [OuzmdAs uvTM urRjl | 1BUAZZEBEB B} Y U AR} L1 UZMr R9 |

PO4-P mg/Kg
1600

1400 -
1200 -
1000 -
800 -
600 -
400 -
200 -
0 - T
1 2

F1Crmisfd 1t zr [ OuzmdIAs PRAOARIMUDAfZMBE L L Ad Z1 140 RI L
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624001 V) JRASAISAZSs MIAJLVZRE RIAdTawz pTmi8T

d 3 R1ZUZMr o] Zdd R} J1UZMIrRO®IH zmM1 24 3JZCARIHE O?R O
Zuz R J1Ulcyuzh Zuz z2rmuY JAjrlszuvz jl1zAhkeartjumuy q
ALV A Aful L YL PRI Mo AL T U A JT3Z5AZ7m MamsuYY  REWUIZD R2CLSK BuY
omr 41 Jut 3bmzAE0R) MUYh O?R) Quzuvdes ULVAtB [11 ALuyl
3uMzoUV2z ROHJ|1 2A[9Z1UY 14 R2zZMU31LJC 3411HdtRE]l J2Z
JlJzJluv3uvBotspgrm2 [ 21 ABMIRIALIcumz 4 A S [ AUMRSO d] AN
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6.3.22AUVZR1 OAt 1 241 L1841 I AR lzgmRE pmdT[1BZOH

tZvizouy | §&R4A7 [ 1481 9HU0UHEZ L1 UL
RMr | AZzBMml L8

zZ11 0Oy z5u 3zAy Ju?st1 {2+

Lod ] AGdy wym) [zsm Az1{C LHRARUOMI JAZod8 2rm2ul JAavrlBezd

LI aystii yt hasze:
pH - 4,25 m0,31 40 0 0,06
>rdr1tdzy mS/cm 81p M ltpm mnhmnpt
BODs mg/L 160.750m T T ¢ lpxm M ¢COT
TS mg/L - 5.172,5m569,22
TDS mg/L - 1.343 m53
TSS mg/L 118470 M OT 507 M pTnwh
VSS mg/L 105620 M ¢ 8 4820 M pmch
COoD mg/L 3T M 3¢t M xxh
TOC mg/L 109.761 m659,5 1mg¢t M T h
4G # mg/L WL M ox m mhp
TC mg/L 110.667 m680,7 1.024x Mt h ¥
TN mg/L 158,1m2,1 47x mp h
hd*-h mg/L Cpw M 5ymphgm
his-h mg/L ¢m M ¢m M phuyrt
hiry-h mg/L Ot M n ¢ M mhovy
SQ2 mg SO/L 50T M ocm M ophi
PO,3-P mg PO/L 17.9 1T 1262463 P wul2 W2
Ck mg CI /L 4.¢ 1t TII6Q71 pT XL7@
B11&8d) R mg/L T U T8,4f 11p 0OW6
Cr mg/L n.d. n.d
Cu mg/L n.d n.d
Mn mg/L n.d n.d
Ni mg/L n.d n.d
Cd mg/L n.d n.d
Pb mg/L n.d n.d
Zn mg/L n.d 02pvomMTmh T ¢
K mg/L - 6327Mm o hweo
Na mg/L - 129.64m pThcCo
Ca mg/L - 7812M Yhu w
Mg mg/L - 9,17m phmp

n.d. = not detected
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tod | Ady wymyp fzsmy Az ¢C

LI &ayegt I

ardr1tdz

pH

BODs
TS
TDS
TSS
VSS
COD
TOC
46 #
TC
TN

h di-h

hisz-h

hix-h

SQ*

PQ,3-P

Blil1edI R

n.d. = not detected
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Ct

Cr
Cu
Mn
Ni
Cd
Pb
Zn
K
Na
Ca
Mg

yt hasa

mS/cm
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg SQ/L
mg PQ/L
mg CI /L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

JHRARUOMI | AZ54

| pmT-8u
7wX M Tmhuuv

20 M Tmhmy
1.361,7M516,18

4360 M Xouht1Tm

20770 M Tuvhweo
18120 M @xhpuy
1515m M pohort
3.970,0m159,8
164 M phm
2019 M pht
3661 M chuvu
50 M Tmhop
254mM mhmoy
nmhpoy M mhncgp
omnmw M mwhmummu
73M7,77
ou M Cchurt
700 18,38
0,12Mm0,02
n.d.
n.d.
n.d.
n.d.
n.d.
n.d.
Oppop M mhpo
59,44m @huvuT
44491m T Yhwt
114,08 pchuov

32,16m ohvurt

[
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Lo | A8y my [ZsMmM1 AZ1 [ C L1 E8RARUOMI JAZod 2rm2u $BAavrlezow

La12yestii yt hasza- | pmT-8 v
pH - 50X M Thmprt
>ror1tdzc mS/cm 1¢¢ M mhmpu
BODs mg/L 147800 M ¢ X X h«
TS mg/L 3tom M vuphu
TDS mg/L 1gyn M coyhy
TSS mg/L wX¢hu M cuol
VSS mg/L gwxhov m pyml
COoD mg/L 3ynm M xchpe
TOC mg/L 406C 28
4G # mg/L 24x ™M Tmhp
TC mg/L 4300 M c¢hrt
TN mg/L 99x Mm Tmhx
h di*-h mg/L 10¢ M mhgp
his-h mg/L 100 M phow
hiry-h mg/L 420 M phmeo
SQ2 mg SO4/L 197 m15,27
POs3--P mg PO/L 101 M mhyxp
Cl mg Cl /L 188 m7,07
B11e8d1 R mg/L 1,7m0,17
Cr mg/L n.d.
Cu mg/L n.d.
Mn mg/L n.d.
Ni mg/L n.d.
Cd mg/L n.d.
Pb mg/L n.d.
zZn mg/L 00wgp M Thmp
K mg/L 18,72m chmeo
Na mg/L 192,89m c¢phcc
Ca mg/L 70,709m x h x @
Mg mg/L 798m Tmh Yy

n.d. = not detected
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ETS mg/L
6000

5000 -

4000 -
3000 -
2000 -
1000 -
0 - . .
1 2 3

1L Crmi5fqg 1t zr [OozmOAs vl 28 AZRMR2H | HRARPOZWMRWNZIHE 2
rTvts?41489RY A LML rdrBY Yy fzofuovit1 {28 AmMmuUGjt

M TSS mg/L
14000

12000

10000 -

8000 -

6000 -

4000 -

2000 -

1 2 3

F1LCrmibBd 1t zr {OazMmOAs LvIT 28 J1ISMUYtREIYHY AZRMR2H | HRARU
ZMR1Y 108?189 RY AfMLrdrBY )y Jzuofuvi 1 {24 A
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ETDS mg/L
2500

2000

1500

1000 -

500 -

1 2 3

1 Ccrmibpg 4t zr JOezZMIAs v (28 1113V2228 AZRMR2H JHRARUOM
ZMR1Y [1Ufs?1Hd9RY AfMLrdrBY 1)y Jzuvluvi1 {24 A

HVSS mg/L
12000

10000

8000

6000

4000

2000

1 2 3

F1LCrmiepg 1t zr [OQOuZzZMIAS AZsz 1 {28 J1OIMUYIRHIY AZRMR22H | HRA
IAd ZMR1Y [1Uis?]J889RY AfMLrdrBY Yl fzovfouot1 2
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E COD mg/L
450000

400000
350000
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250000
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150000
100000
50000

0 . . .

=
N
w

1L CrmJbig 4t zr [ OezZzZMIAs #/ $ JHRARUOMI L AZd4 2zrm2u L AUl ) B
ALMLrodrByY 11y fzofovt1 {28 AmuvGejivzod

ETC mg/L
120000

100000

80000
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0 T T 1
1 2 3

F1LCcrmieed 1t zz s viy Juy cef Myl LHURARUOMI L AZOS"d 21 m2u
FrTvts?4489RY A LML rdrBY gl fzofuovit1 {28 AmMmuGjt
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ETOC mg/L
120000
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[
N

1 Ccrmi6gg 1t zr [ OezmIAs viyJuy umrpaeyr Juy cefmy 4 L EHRARUO/
ZMR1Y [ 10U 8?1 49 RY[] [AzqumqurtoarfB2Yd A/MU G j & Z 5 d

TN mg/L
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160
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80
60
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0 -

1 Ccrmibg 1t zr JOezZzZmIAs vy Juy 1 B2ZUZzZ JHRARUOMI J AZoy =z
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1L Crmiebg 1t zr [ OQuzmiAs

1L Crmi6pg 1t zr [ OQuzmdAs
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H Phenols mg/L
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450
400
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300
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50

1 2 3

F1LCrmi6fg 1t zr [OQuzmoAs 311801248 AR TROrMt L1Z1 LHRARUOMTC | A Z
rTvts?41489RY A LML rdrBY Yy fzofuovit1 {28 AmMUGjt
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rTrvgs?489RrRY A gmJrdrBY 11y fzovJuvit1 {28 AmMUG]t
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 Zn mg/L
0,7

0,6

0,5

0,4

0,3

0,2 +

0,1

F1LCcrmiepd 1t zr [OuazMmOIAs CRzYILIMIrYmMmuz AR TROr{4z24 LHRARUOM
ZMR1Y [1U1ts8?2]J489RY ALMLrdrByY 13y fzofvovt1 {28 A

@ BOD5 mg/L

180000
160000
140000
120000
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80000
60000
40000
20000

0 . . .

F1LCrmi7pgd 1t zr [ OzmIAs e u?st1d{C oBOBUZARt REROE{ L BErJHRAERP
Z2rmMm248 [ AULIIBZOY [ AJ ZMR1LY [1U[S?LHORY AL M]rdSrBY 1|
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TRt Zu®ERZL1 tRZLUY Zdu zI1QMR,u8 1do pAvecrhfuO ufzim 5 ApsTt quu
Zo4 1 RIR{EIT@EDWAR [2At1cON snfuze | AJ  LiIh@FmHh pr 0D vZ p-TiMpmy
lzqef sf18 AR Z1tOv tRZUUWOE, AT xrwprhoys jOS va vypmmmmpogf {3 4 A
{1 Amr Aty ripelgompfeuetfr8zlry Azr [RUZM2IARRYNZERRC!
tdsuv CrRzycMrzmuy j:1QqQ tRTET®ONh mwROHE { iT@H,sh | fc 211,
Rod®]1 L1elJtRjITR8UL8 t?2RzZ1V[C TR Z1Y Z11OY zbd 17?240/
AR +h . Ah #A [ -Ch tRrR zfslAzRMRMo Z1VYRENT OFL &U 2

>ANd zsd AM2Zzs 1uts?PLEOl RJLZJIY LAd zuL LAjriszu
Agmyrdry ey 11411 {4hkegyh RIB3[ S [11 TROrt L LA Z1
Azr [RI{M  tOds r1U0ts?L180] ALMCELAIR [RIZIAWYMUIGA J8 27 2 AW LY
l1rR2z{d4d zzm9(d8 66U L1Z9]Y ZUz ALY 2Gsluy mzAajgLuz) Juy
GR?O5m1 AzB rm{ttB JALfIBZOSHE ZsY r(1U0f{s?]u9]Y8 t 1
ROHML1 ZU AULIY 2Ca@mEZpomzs) sazrMijvI 1 BPzszL Azse AL my
2ARMI U1 JCc tRrcluy JjrJuy zuvzy 8 tuv zzmjr1l] ROHJ
{11 zs# JLAavtcdmzuelks zsy J[LlBRHuesY zuz rclifzuy |
ALl M] AMULG j 8 JAZZAJRIRG Z1IAMRMGOBW UER Zzoz Upr Jvz zuvz rclyfz
ARMOAULZ ZUL vubP A Z1 [MRAZVIC A2zAz1z 1 {Cc zZzvz8 ]
Z U HRM]j ZU ULVAULOU JAULZRIRO® ZU wopRckszodydkyfBu¥ £§
ul AMIZRHUYBRY Zpmbr zlowpl zwin (2@ AZRMR29pQP [ gUudzpl 1 O
AzZrRMR2u8(Q8 ¢+uU zZzmjrygly O?rRLTKh 181i118Bh 2CslBB ARM] R
rq1Y1Jz1 Loy vbsoOuvy [ 11 Zow umr el [28 K2z Az 6z 18[z2584 Z L
BYL O9AsY RoH/ ALY Y 2z2Gsl1 tR L1 ALZO)IRAL Y Ou | Kst 1
AmMmuAJullst Oau Az1 Y RA1 3CHR]1 RY ZU2 PMms A1 tuAavLL UYL
RuuvAVLAT U [4J 2y RAa9Asy [11 Z1 ALMLC T REEBIZ 12 (IAECZ 248N
Zdd vzA128h 2Csl i umr g1 fd 3umzoeov [J1 ?41tstd D(8

tL ARIMLTLZ1VdC 1AVZRIOAL 1z r1d1 CORE oupnpaBim Tizmgiap ux r8pdx 44
TOGQ, p w8 XM BORYT p @ T8 X umgir[m AHEL W & maThoA )l OQue s |1 dr |
AfMUVZA9 L AR zZu MREMSE ¥ jRM JZVvAhALVI Y 2Csluy MzAluz{
1 220U ZU 2 MRt 1ZULY RO Y] JAJruovmrzz) [ B8 >AUZRI RO
Amirlstd L4141 ROBL1L L{ALIM[DZ35Zs & RARBRROYAD|{RULZDY
Zzuz 2GCsluy umrj a1l Juy 3umzevzh tRrRzmB[ s {14 2Cs) Oy &
TS, pp8YTmeloBpfoar [REZM2IARLY AZsz1 24 VSERPIBUNPIORL IBEK )
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R2 5[ OkzmdAs vliyJuy JuCHz Bz inhdz1guwOlYMGZ U39 ARBM GV
ROWOYP pxB8YREGHcHC rRrRrvujy 4Ajlzzd AXE3580 (R 17
Zzse ANYUuYAVvL ANAz1As zvz Zzmyr L luvz AR 32A3umuvh LAy
P @ dady 1A Az20sIRrR [41 ARU M AR (B@BoH RB WY &0
9 Aks tR TB8CATIMPXITRrIr VY AUVLZ JAULJL)YAZRY R{zRrRZ11O
AKzr [R{ M1 1 Ods rmjtittB JAvrlsezous8
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Agilent 140/240/280 Series AAz User Guide, Agilent Technologies, 7th Edition, 2010.

EPA 350.1 Ammonia by Automated Colorimetry. Official Name: Nitrogen, Ammonia (Colorimetric,
Automated Phenate)

EPA Method 120.1: Conductance by Conductivity Meter. Official Name: Conductance (Specific
Conductance, umhos at 2&)

EPA Method 150.1: pH in Water by Electrometric Method. Official Name: pH, Electrometric Method

EPA Method 354.1: Nitrite by Spectrophotometry. Offiall Name: Nitrogen, Nitrite
(Spectrophotometric).

EPA Method 365.2: Phosphorus by Colorimetry. Official Name: Phosphorus, All Forms (Colorimetric,
Ascorbic Acid, Single Reagent).

EPA Method 375.4: Sulfate by Turbidity. Official Name: SulfgfBurbidimetric).

EPA Method 420.1: Phenols by Spectrophotometry. Official Name: Phenolics, Total Recoverable
(Spectrophotometric, Manual 4AAP with Distillation).

Flame Atomic Absorption Spectroscopy: Analytical Methods, Agilent Technologies, 8th Editi@0,10.
ISO 7890/1, Determination of nitrate, Part 1: 2,@Dimethylphenol spectrometric method.

ISO 9297:1989 Water quality- Determination of chloride - Silver nitrate titration with chromate
indicator (Mohr's method).

US Standard Methods for the Examinain of Water and Wastewater Standard Methods, 2ledition,

2005.
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