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DHEARIZ IV |+ ITAEE T & TW R WK R S BRI R 2 5.2 T\ 52,

22. BRAE LT HEM. RURRZRE~DOEBETREN
22.1. BEXR LT HEMOFH
2.2.1.1. Bt - ERmER. HFH., AXNvY

ARFETIE, JROEMNE (RAEWC X 2 0f0E) (281 2EIR S RIRO2EE (LLT. EiROEED %
JEAMC &> TIT 5 . A BEEMEIG IR ALEEE  (Membrane Bio Reactor : AT, MBR) %3 Kt & D Fdff &
T2, EEZEEICLDE, = RE A, GENE, WM X ONE O PASH A A~ ILBRK & Hoi 3
% AARENO FKLAEY; TlE MBR %28 O 7 @ELIEOEANRHEL S TWD, Lol FER7Z A D

17 - 4147 (2017) [Cities in Europe and Central Asia : Kazakhstan |
18 Results of the 2009 National Population Census of The Republic of Kazakhstan
<https://www.liportal.de/fileadmin/user_upload/oeffentlich/Kasachstan/40_gesellschaft/Kaz2009_Analytical_report.pdf>
19 Ministry of National Economy of the Republic of Kazakhstan Committee on statistics HP <https://stat.gov.kz>
20 Dariusz Andraka, Kairat Ospanov, Menlibai Myrzakhmetov (2015) “Current State of Communal Sewage Treatment in the
Republic of Kazakhstan”
2 [F f25lA (2015 4F) [EER 27 4B oK i B AL B (3 A s T —
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DNTEE, BETFE DO QVERER i D HEHD & e S AVERREIER 0 JE I AT & 0 2E O FAKALELE O 2,200 417722 (2014
FHAE) D95, 2015 FHIETIT 20 OALFSIC MBR NMEA SN TWARITH HB, 2k, RIS
KX BRI, 2017 21T 5 MBR HIED H AREN TS OEEIX 37 HMATH V. 2025 FITiX 44
BB L oWERH Y . R TIE522EM (2017 4£547) 7206 765K (2025 4 T40) ORERN
RIAFEN TS,

MBR DA & 72 HHEROEMEISHIGIRIEIL, (To5M (BFRE2UGT 5 2 & CMAEw 2 5 - 15 s+
HRE) ICHEKRERANL, A (B4R  2,000~4,000mg/L) 1LV ALEE L=, LB ICRIT A E
TNRERIZ KXo T A (UEK) &I BT 2HKAERE L e o T D, s, ZOERTFIEITE
TR CEHESEEST 2 2 & BEESCKRIGESEZ 100%M:5E95 Z LT TE R, i, KEEOW KX
AL 722 MBR I X > CTHEETBEZIT O 720, BRSO KGE%EZ 100%RETHZENTESZ
EDD | PEREN & i U TR E oM AR TX 5, 72, MBR ILEM L, MEMIRE % 8,000~
10,000mg/L D EHRE ZHEFFCTE 2 2 & D BIEREAT & bl U TR EF L, (F-o &8 bifi/IMe T
Do MAT, MEAELARE LD Z L, VAT AEKRE LT, ERED 12~1/3 FBREOHMCEAT
X 58128V T MBR DERIHEN S 5,

ARFEETHMT 5440 MBR X, BEFD MBR Hili LV —Jg = /37 MELTZBGERIMZ B, fEkD
FEAETE MG IRTE CIIM A TH > LI N AR B R D I DR ENR S L 70D, £7-. MBR X, EEZ A
W2 BB LD M - T LR - JHHREOREMEICEN D EHNERTTH D Z L n . B AN
KELTKERRRETH D WEA~OE R LW/HTE D,

A NAIZDOWTI, Fiak CHER OIEHEEMIGIRIEZ AT D56 & ik U7-BS, HERIE TR L 72 540
HTRZEBETSZENTEDD, EARBRICO DB E KIBICHIRT 2 2 LN TE 5, £7-. JUEEEE
HEE ESE D0, BERRAER % O E &2 FH L7223 5 MBR ZBIIICEAT D Z L L AEETH D,
Z ORI UVLBRi R 2 ik 32 2 L e KRS MMATRE E 2 D RIS W T, RERaX AV v bEAT 5,

R ENERE MEBR (Membrane Bio Reactor)

1 EREE

| WAN—2
Q-'- BEY2—) C JaF
787 s SRR o

[X2-2 : i (FEAETRMEVEUEYE) & MBR OLbig[X]]

2 [{ A - AL OF E R ERT (2014 4)
<http://www.mlit.go.jp/mizukokudo/sewerage/crd_sewerage_tk_000135.html>
B A EETR (20154F) (2015423 A 31 HOFEHFELY |
2 RS E B (2018 4F) [RASRE BN~ « L & —BESEHA - B O2F & fFk 11l 2018
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e | IL{

e e 'w“[? |
LHEORET LA b WA DOPEE Y 2 —/L
(58 2-1: %t MBR Hifli 5 H]

728, Yo MBRIZ FEROEY | FrFrOBUS % U Bl 25 1 T b,

[ 2-1 : BUSHr—E]
BHEs A
4739730 | BUKPEZ FUEIERE AR, 2 T BKPE S FUE RO LKA 5 15 K O 7 15
5341760 |TZeRZILERL O oflE ik
5438879 |EAiEL= v b
5549768 |HZEIRZ FLET R
5549955 | £ AL oD B3 7 v My OV S
5648633 %?LEH%@%%&@?%
5655856 |4 U~ — OIS E R O L LB O s ik
5799810 EP RIS — MR ORIE T, FLERIEE U o — L O RE VR R OV ZE G — SR o B e
5828281 |HZeRIBERhA 2 AL, K O ZE K o BYE S5 1%
5928330 |ZALEHEREOEGEE, KOS E P2 REORLE ik
6160720 | Fiitfilhs 28 & Ot A )71k

2.2.1.2. BN DIRFEELE

Yt MBR HAFERITEASL 5,000 # FrLl ETHY | FARLBIGOREE LV, WS OLEERIEK? S
Bin - HOBH L, (LR THRBEOEFRRIFKE TIRIASEA SN TV D, BEA—V—L& LTIT Suez £ (7
TFUR) . 7RZ (HA) | DuPonttt (7 AU %) | Kochtt (77 A VW) FERZTFbhd,

2.2.1.3. & (Hiff)

m%&ﬁmmmR%%@%&ﬁri%Aﬁiﬁm@< AEEPRE LN TV Z &R0, OB B2 &
MolzZ bbb HARENE ITmES T KIZEE > TV, —J5, 2000 FRICAY | HRA 7
BREEL ﬂ#éﬁ@m##@ah_k%@wﬁ HE A HIS A 7 TR PER U, SRR - HEKE
FHO=—Xtm < leote, 200, KEO FKLELE T MBR B SN AN % ZUTHEW

ﬁ%%&@%%%i:&?ﬁ@%&@ﬁﬂ%b_T#@\wm@ﬁ&mwéokbf%&ﬁmkbtﬁ
wERdH 5,



2.2.1.4. #ZFHE

VAR, HELST S RO FALHEEIZ MBR RNEASHOOH D Z IR, j(%if‘&?ﬁ@ﬁ%éj%‘

U CHROBEAIEME T LTV 5D, AT, MBR OF = REfFOI /R THE O EEIC
MBR DA =y /VaA L Tr=v7aRxhaibii b— &w:th\_niTM%%_ﬁu_
ToHERDIEHETENEVGIRIED b —H b a A ML SWTWn5, HARENTIX \~&»:x%&wﬁx&%2®
BLEND | B TKRLBRS DO ZARIT A O BERR R IF UOE DOBRIZ MBR OB AKX TS 5 LHER SN D, F
(2, #HHEECIE MBR OB AR—AMEIZEB L, RO LT RKREZR I LT & L TRAT
HEBINEEZ TE TN D,

THREEIC T KA R R TlE MBR W AKDMER KL M LD 7 F v vk, TEMKEICHFIH
ENDHIET TR BELE L AR DY TR E TIRAE L T AR L H 1 | KRB IR
L 7o FFZIIEVY 2024 A& TR C 54 Bk KA OTGIC/ % & PRI TWDHZ, 708, MBR IEHEED
FEWETENEVGYETE & Lol U CHEEEHNA S C, 2 H B CHIEN FTEE7e 2 & 22D NMEE & T 5 A1 HEAL
MRndH 5,

2.2.15. Hifioxetk

AEMNITRO LY #I7REREN BA T AERREM & OILFRBIEZ 8 U T HARD FKE~DEH
DHHTWDIED, [E A0 E O LREERE b B L. ENEHEEIC T 2 bk LW PEHEEEIC @A L
TW2o, EIZIKII*JT TUERELZ T T L TR IR E L TEATE e, RBEEXZ T DB
EHEKBEMEREIC B WD T L WRIFPER SN D, £DT2), BERELZIGT 5 Z LIZHAEANTOE DX
X@F’aﬁﬁﬁf HE Liﬁét FTaRL MRV TIEE (FL@E) E0BIRE v imz 7 v—9% 2
EMNTE D, B, WS CTIEKRE D V) 7 4 =7 MEFO Title22 (WY 7 3 /v=7 MAKERIZBT 24
AKIZBET % HHE) ZR8RERAST LT\ 5%,

[ 2-2 1 BARTAEFEN L OHFEFIZE R O LIERE]

HARTF/KBFERM & 0ILFEFR B E
(S A BEEET i
Pk 10~12 AR EE | FAERTAN - 3R EH FUARENL DW3N-0077 |45 )5 2 MRE-MBR 7! (7L 4#)
Fpk 13~16 4 |HE = V¥ — 2 X M DW3N-0096 |43 HfiE 0 MRE-MBR I #4/51~20000 At/ & 4L,
R 24~27 HRRE B AV X — - BHCHIS DW3N-0121 | /A MRE-MBRIIE/51~40000 A/ & DA
Rk 29 iR AL PSS 5 4L YA B LEE M BE

2.2.1.6. RE~ADEE

MBR |Z, 7271y (1 2782 A— kLD 1/10) RESIZEN LY bR LB 2 A9 DI CHETR
EEEAT D T2, BB E TR VR TIEBRMBUKEZSD 2 N T& 5, £2, AR LA sD
B2 ZETHARTOEEDLER, U EOHEYEREICR DEERQIENTE 27213 T2 B
H5H7 VT NARY VT ARKIGEZ I ZTHRICRETH LN TE D,

25 Knowledge Sourcing Intelligence LLP (2019) Membrane Bioreactor Market - Forecasts from 2019 to 2024 |
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MBR [ CHHIAIC BB 21T 5 72D, IERE L N TEMIBROBE Z &SRO Z ENAETH Y,
TGIRALERFEEE D—->CTdh D SRT (JBIEH BEEEH : Sludge Retention Time) 264, K2 &06, {HIROHLH
RIZ X BB R EAEOHIF L BFTE 5,

2.2.1.7. }EEIZHITHEEEM & DLLE

KREFEHED CIP Th D ASA K ONERE 22 BIHLAHRE B4 Cd 5 Su Arnasy-Service 1 (LT, SAS 1) 7
LOET VU TFERTIE, METIEER MBR HiM3E &k LTk o7, IR OEMETG MG IR 152 Hv
ToBEARMEE 21T > T D, MBR IEHERGF L& i U7-BS, BERR O ER sk 275 32 2 & TR RAIC LB
BHMSEL 203 TE, LV MEORWVERNGE LI, FEREROGAY 2 2 &0 b RIERRFEK
LR & L CA %O B ETOME KNHIFFTE 5,

2.2.2. FRAFEE~DOEERTTREM

TenSE R A7 A& CEBIBARG I HE T, VEIZE TS 47 T oRER) O BREEYR) &
BEE LTI TR, 2kt X< [Tt ELASE (FEE) Tk FE -1 770
A RO TEBRERE - [UBEEBXIE) 220 Tnb, ks, ZOEGERICH DB T, ZEmE) 2015
FENCHERMOBICER S THAREE Y 7 2% H4E & O ORIEH) S— FF—3 v PO R
PERIZET L EFEFT) ClE, PEOFTFBEISZA D HOoEmWA 77 7ay o7 NOftE] N ER
AR CThH D BRI, O, REEITFEFTEITIH > 72 BRREMRICE 20 B O BHAZZRICE T
LT TR, FERIESICOEETIHIED LR STND,

¥, HETIEAER NI, R T4 275 oA (T LT R KB R 0 /3
HERFIAEN TV D, 2000 FYIFICEBIT 27 A X T (HKE) O F/KERFFFHETIiX, 2020 FOFE A 0
Z 69 AL L THRIAZ, 2030 4EI2i% 80 WA Z RIAATW=RE 00, [EHEREFEENHBR LIz O AN
Tl X v AL Z O N EEEEIZ 114 5 A ZB 2 T 530,

[FIENC 331 D AE7KEE ) OB IR QNSNS b U 7 BEAKAVEERR S A LB & S b, Zh b o
AR CE DEHFE LT, MBR Z W2 A ZLEIRAE R SN TW5, MBRICKD FARER, HEk
SLBRIE, PERDIEHETE VG IRALERIEIZ R KV KEOR ENFLAEN L EITTH D . HEFFEEO RO
HINROE BT ORZIZ L 0 . REOBIRICAEBR LI-HFE L THRENED 5,

DDDARVLT . ARFHEIL ASA Z %R FALEES T OGRS B FI A8 L C, [FRO KRR H
ST B Y A 7 VERFE LT MBRIZ XK D FAMLE, HKLBEENOEE # X5, £REHZ, MBR D
FRRIEHT 2 F CEAINAE ., BN A BRI IEME L, #HlgIZ R 72 MBR Hif0REZ X 5, 728,
AREATT, M, U VAL JRROBREMEIEN D FHPIHIN CTh 2 F 16 KRR IR CORAK TH¥EH
R~ @B O ATRE b H 5,

BIGEBIEDBRFENFIE E L TEI XD £ TOVEERR O Z & (LR HP
<https://web.pref.hyogo.lg.jp/ks16/wd18 000000051.html>)

HEE (2017 ) [RIH 7 22 CERIHE 178

BAFEE (20154F) TAAREL AY 7 A& AAUNE & O OEIEH) S— b —3 v TOTERGKR OPERICEE 3 2 2L m A
<https://www.mofa.go.jp/mofaj/files/000107705.pdf>

2 JICA - AATE - AAR~VA (2009 4F) THY 7 A% EH FAKEMBMEREE ) Uy BT R EREE)

30 Ministry of National Economy of the Republic of Kazakhstan Committee on statistics HP <https://stat.gov.kz/region/268012>
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https://web.pref.hyogo.lg.jp/ks16/wd18_000000051.html

B3IE REROBME

3.1. XEXNBEMRUVBE . e ”
3.1.1. AERENDEM

ARFEFETIZASAZ I T 2 —s3— K (LLF, CIP) & LT, ASANE
HT 2 PSRBT 2 R BRI O E - EH & 8 U7 KR # s
Al A8 LT, MBRIZXE 2 FAMEL, HEAKLBEET OBRfiFE % [X] 5,
DD, XIVANE BT AR T 41> MBR %;‘zﬁmx
NFRHNTEH TE 5 Z & &2 55T~ < ASA N KULERIG 23Rk 4 5%
EHT 5, ARBHIIAXO X S IZ, #HEdm - $ﬁ24m0)3/7‘)‘ﬂ2”kb
T, Eo5Ml (K A) | BoEEEE (6 B) | EREHT 27 A (H
C) . Ko7/ 7ruvtks (A D) . #FE (A E) »bhd, AUH o | ¢
BHCAT 2 FAO—@ABAE LT (K A& 12md 25T . ! !
SLBRL | BB E CRERDBEZ 1TV, WBKZ5 5, EICATFOEER 0 =
il U CRUKKE « BUKBEFEDOT — & 2 JfF L7275 bk BRik O 5 [ 3-1 : 3B 0> [ i ]
DT ETRERIIIC ASAIZEATE S Z L2 HEFET D,

ﬁl. 235 ),

000
2600

312 AEXDERBFE (NRE - Hbisk - I ORFERFE~DER)

KRFHEIZBITHERBAEIILTO LB,
i. ASA OHEARMEIZIZIRANT DK Z . YiZalRiic L > T ASA JEKABELME(E £ TR TE 5 2
LERFFET D, B, ZORE, AFOMRIRERE FCOREBB TE 52 L 2 EIET D,
i, MR COIEAEAZE U T, 440 MBRIZ X D HEKAEEDOA AN ASAIZ K- TEfiE S v, F
RENZ ASAIZBEASND Z EFET S D,

3.1.3. ABZEDERBE (EPRAME)

AREFEEINAIL, ASA ~xf L THHE MBR OEMINEAIIL, XNVALH o TOENEFEZTRTHZ L
ZHEL TS, 7o, ASAITXTT 2 Y0 MBR EAfi 3 mt T H AR ZEM 2 EBLTE 5 2 L 2 FEFET
5 Z & TTRERINC A EH O FZH T ~DOEAZ BIed, £0%, FAOHFRT 7 « a—03 AHIRNI _:rob\
TRIFRNE N A THBETO BtoG L1 BtoB BV R ADE A2 EHM2AE L 45, BRI
ENCR W CEERBITE2E <. DAC (R /BRI IR Z B 5) - HARSIT 8 LI FmEPFﬁ
BE] Lo TN NI A=AZ U RONTBANRAL Dy U ~DERZ BT,

iDL Y ASA ~XF LT MBR O FEEPEAT L Z L NEDOROFERERICBWNTHEERZ L
Nh, AFEEZBELTASANL YD MBREADERZ]Y 122 b HIEE T, £z, BHREE
Etli & 72 DA B L. RFERAIIC ASA° XL AL X AZHHET D2~ LT Y40 MBR EAIZ )5
REJEEBEOBALELZEENOCTVHT L L EIEDO—2 T 5,

SAEAE (2016 4F) TBUMBISEEEE) (ODA) [E5HI7 — 4 4 2016
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3.2. KEXDEHBEAR

3.2.1. EERATrTa—IL

ARFEOIFEWIMIL 2018 4 8 A5 2020412 H 24470 H) Ths, %W, AFEETITEEH 4HD
BRHEN A2 FELTWEb00, Fllan w4 L 20K EZEE 2 2020 4 3 A2 JICA LV s E
AL oD BRI AR 1 23R H S U7 T2 O BUHBIE RS A B L 72, ZHuUc kv A bE T BiiEst (2 [
) AZOVWTIEA v H —F vy FEFERALEENERE LUHEV XD Z L CTEi Lz, 2k, AFEICRIT
HFEBEEBEROAT Y 2— LI TED LB,

[33-1: KFEOFEAr Y 2—1]
2018 4F 2019 £ 2020 4
EEEE ig 10f11J12|1[2[3[4a[s[6[7[8]9f1of11[12]1[2][3[a[5[6[7][8[9]10[11]12

5 1 [m B AT

AFZ ABHE

BRI - dank

55 2 [m] Bl AT

BRI - B0

RELEGAERE L D
T TA U
CIPmFA T A
'I)—

3.2.2. SEhE{kH

AFEEICBITAHAEREHENITRO LB, C/PIX ASA THY . ASAIZX NV ANLEZ UHIZEBIT A ETAKE
DOBIFE ., HEFFE P O8I 2 520 L T 532, 7288, ASA XX VA LA UL L » TIREA - BHELENT
B EFEEAKEAT (Vodokanal) ® Kt E 725 T 538,

//——-ﬁﬁvxéy =P
BN AN
Astana Su Arnasy (ASA) =Z&F7IHIL

ASAT KALIZ =& DMBREATRELE A,
MBRO|#EFFIZAN DS, BHithARH]
FESARZ

SNEB A (R A/ —hF—)
NEW & RARE RESOURCES LLP
BEFHRE, (PLOBEOES. Ri

T —XE AR ARBOXE, ]
K WEEER, THRE. BEHERHIFRE

SREFBIE, SRME. BEE EL
B ABRREATE EORRETIVESE,
FIBRATHOERE

ANEBAF (AT AT )

IO OMERES R TISRT TR R
WERFIREXE. BNEBRE /

(4 3-2 : A3 E i A

32 ASA HP <https://www.astanasu.kz/about/activities>
3 JETRO (20154) 7 A% BOPJBHEEHREL KR— b
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3.2.3. EEARE

[ 3-2 : AEEOEmANAE BWIE) LiERAE]

TS E
#| HFRY |B1E|HE2E (H3E|HEAE|HE5HE EHAE AR (FERTHRORE)
(@) | () | (B | @) | @)
® ASA OPEKBRIGIZIRAT D FKE, 4
MM I & 5T, A FOIRIREIRE T T
o bk A U 7 i AT % ASA HEKALERIEYERE % CAUBLC X B =
|| Tt/ B en I R L e Gl e S
=— ROWER ® ASA (ZBU HHKMEBOIETED| £ IF—%iBU T, ASA DHKMELIC
g o % %4k MBRIEA D Z Y (17 5
® ASA (1} B HEKIES OILET E DR
AN DOWTHERE S 5
o o AHE AR ® WIENERIOTR 2 FIRILED T
2| T e o % 2 FSMIAIIE S A b L—=| oo ML ST B, ASA TR
v A DB S TR O - HEFFEEATE 5 L9
KBS
-7 57, R VT AL ¥ ERT LT ES
MBR £ ® i 2 FHMEAIC BT DA N L—= ‘ .
3 /\@ﬂﬂﬁ@ aEEE EEEEEEER :/7\‘®£ﬁﬁ Lj—}:) MBRTﬁ{/‘h—/\@iLHﬁ*%,TTF}:)
o £3F O ® £ I/ —kD MBR Hifi oM & i@ U
<. MECOYAFFEHNT S
| B |, | e Asaoskmmiso A :Zi§§¥§§f§§§f§£52%ﬁ
DFEH o vy —Fy bERCESbEOmE | i
i o (RHUEFEMIAYE E DEALE LT, ik
_ . R . N . e AT ASA KON )L AL B o DARFE~KTT
5 0)7;7:%7/ o (RIULRAMH 3 & iz D Kt 5% k> MBRELALS v (B 7
. ML EIRY %
- — — \
6| OB nmmn e (RS OfEOE .E%E%T§f§§§;§§;;g$%

[ 3-3: &t U A K]

Bt 4 HE i & itk WALER

ASA OHEAMIRIGIZIA T BJFKE, Y%tk
L 53,804 .— 1 1 |MizkoT, £Z0REEERE T TH ASAHE
AL YEM £ TP CE D 2 L A FHIAT D

%\IEII

BT

Pilot Containerized
MBR STP —3{

2019 4= 11 | ASA Hl/KALHEE
A (X)L ALHZ V)
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BA4E FERXROREER

4.1. % 1 EHRHES
4.1.1. ASA [T T ZEERADER LIFHDOEY 117
41.11. BW
ARFEEOFEZONDHEEZE (Memorandum) Tix ASA (il 1 B FIENRAET L BEEHLH DL HLOOD,
BRI ED L5 AP TAET 2OV TUIERE A, ZD78, 5 2 [AIBHERIZ 1T 5 RRERE

AT 2B AAEZE LT, ASA OB EFEHRAVEICT D L & BT, YENAOAMIZ OV T ASA HE
DR NEZROAMITLZ 2 A ET 5,

4.1.1.2. BE (FHER)

(3% 4-1 : IEEVEEE (ASA X T D ARFE~OHSE L O £+i7) ]

B |ASAAA VAT 4 A
BRIHEZIZCD E L ASA BENE DHSIC X D ARFE~OHMRE - 15

R o
® ASA
. Abilay Elzhasov (% —RltLE)

Yerjan Appasov (HEZK LB &)
Yerjan Appasov (BiEESREIEE)
ERERH | XL AN H
H¥X |20184-8 H 20 H KX 1*23 H
@ JICANY T RZ LT 4 —)V RAT 4 A : KLU, Gennadiy Redkin
® —ES I v jEHW
2% |® NEW & RARERESOURCES LLP : Guzelya Bakhautdinova
® (—RJ T : NHGk—
® Eco-Potential LTD : Denis Shershenikhin

4.1.1.3. EERNE

ASA B —RItE R R ORGSR E & OS2 U C, ASARIOAHNE (LLF) ZE L7z,

o DR E LﬁﬁéﬁT%MMW%&@%EKWDTﬁﬁ%%iDﬁﬁTé

o Rtk (=7 7) OREEXEDTDODY L— 2 UEfiiT 5

o ks 7 L—2TMmY LT, PIEDORESLITIZKERET S

oﬁ%%@ﬁmm%ﬁ PR R OERMAEH & LT, 6 1 B OMmIZRE L Wibid s (ROK
IR DO N TR TIRE, I MLV IEFET5)

oﬁ%%@ﬁmﬁ%%&owmmkbf %1 B SREREE £ TR 10m @ PVC ELE % 2 AFE

L. YElEORE LFE2FEmET 5 (BRI, REM CRIET S, ROBRREIX. 7% TE)
o HKptoH ik LT, BRI —7 N E2NBEREITHEL, Y%7 —7 VORELFELEET 5
o KD PRI L A Ml & LT, kR Z 1L EH3 2
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BT, PKLERSIC T L 728 T e 2@ U T, WO E L 2018 4 12 725 20194 3 A
THICAETLZLENRH L EHHA L. TREZEZ, ZOEFEICH S FEMMOLEICHOW TR, HARE
%, JICA RHEEEFZE & OWigt2 1 ASAI~FEFEMZRET L2 L o7,

DEEORET ASA A A L F T 4 A5
[5H 4-1 : ASA TS 2 AR FZEA~DBRE L W /1 OB 11T OkET]

41.1.4. R

ASA F—RIfER L OHEEZE L T, ASA HIOBAHNFICOWTIHIEZRD 105 Z LN TE 72, JRERk.
Bl LA — 2R L S AEARICOWTER TH ez 5%,

4.1.2. ABRBEBE~RAITE-HITITEE
4.1.2.1. BW

SRERIE R TE A~ T - BT &8 2 FE M L. ASA. Eco-Potential #+ & (XN=ZE4 I BV OB S5 2 1
WelZd 2, £7-. LERENEEZTEVHT,
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4.1.22. BE (W)

[ 4-2 : [HEMEEE GGRBRBERR E ~ M 7o Bl T 68) ]

AT |ASA HEAKMLERE
B | RBRBEERE A~ m T BN a
® ASA

Yerjan Appasov (BE/KALERESES )

Bagdat Myrzan (Hffi#)

Snezhana Merkurieva (K& /HE)
FERERTT | XL AN F

HX |20184-8 H 20 H» 5 22 H

® =3/ I )L I
® NEW & RARERESOURCES LLP : Guzelya Bakhautdinova
® (—AJ T : NGk
® Eco-Potential LTD : Denis Shershenikhin

by

BE

41.23. EERNE

ARG Z 4 Th D Eco-Potential fto = =7 & L $10, RERERE ML L, Biio
BB 2 MR Uiz, REmA - LA OME, BROME O, JFUKMEOBLENS . ASA HEKLELL
DR RANZ I T 2 5 — PRt O 2 X RBRE A i B2 2 & THEE LTz, 723, ASA Hlkast
BoOSME, T 0 — L OGBS ESITIE TRO®@EY Th Y, HEORANISE —UHRE (1973 Fi
DIFL 7 m—E L, FOORENIE ARG (2017 F7H%) O 7o —L L, R0 2HNTRBRIEZ
EGT L 72 %,

AR O Z RIS T 5720, KERERE L OHREZE LT, OASA OYEKMLERILAE @ HEKMLE
BOJFAKKE, ORAEITEELEK . @K E OFRME 2K L7z, DASA OPEKLBEELUE JHLH T AT
TEELDOD, Q~DIZOWVWTIEI=ZEF I DANSLD LA =L AKERSLE LD Z LT, IREHZICL 22—
ZERCL, KT 52 & & LTz,

B, PAKEGOHNE L o6 Z2Bm LT, 4% (11 H~3H LA) 28T 25 E L3SV <UD
Bt EICEE OB LEPHELWERHEZ T2, 20k, M), B oORE S 2018 4 12 I
FE LTV, REMNEOS 2517 T 20194 3 A TS THEMT 257 m CHERLEL 257,
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IKE A RSB KEMER & OESORRT
[ H 4-3 : SRR E A~ 72 BT & Ofk7]

4124 R

FRERIERLE T D) D AT DR E K O B2 BRI 5 2 & O, ASA Il BARH) 72 BN 2 PEu
HI ZENTE, T2, KEBRERE LV AF L ASAHAKOBE T FEOEY

[ 4-3 : ASA HE/k LB E]

E5 EHE ASA Hs &5 HE ASA H#

1 pH 6-9 8 NOs 45

2 DO 40 F 9 S g 0.5

3 Ss 16.74 10 sa74 K 350

4 EISZRl 0.1 11 PO. 3.5

5 T-Fe 0.3 12 S04 500

6 coD 40 13 BOD20 6

7 NHa-N 2 14 DS 1000

4.1.3. RE[ERA
4.13.1. BWM

REMEROm S 208 U REE 2 BT 5,

4.1.3.2. 1= (BFRER)

(% 4-4 - FmEifhsd ((REUSBA#) ]

5T |Grundfos Kazakhstan LLP
W |REe¥oma s U RIERE

® Grundfos Kazakhstan LLP : Oleg Trapeznikov (Regional Sales Managetr,
= Astana region)

ERERT ([ XV ALH
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H¥& |20184-8 H 23 H

® /I H)L o EHV

22 |® NEW & RARERESOURCES LLP : Guzelya Bakhautdinova
® (—RJ T : NHk—

4.1.33. EERNE

ASA O FKRR TED A T F v ZA¥EB %5 LTV 5D Grundfos #:A23BIL. XL AL Z BT DK
FE ROV ANV AZBT DFERORBEEBEM E RV G2 V=7 U v VSO HRIEZ T T2,

RV ANE 2 DIRFRFIZOWTIE, FRHZEFIZBIT DK RENELTH O, HARGHBUK L TNDHA A
JINTEZFITKREPBIRIAR S 22> TWD, ZD7, FRREITKZ A LR L FARZHER L TWDBLRD 7
nolz,

BEfF O KT 2 W c 2R A A LT 0 | EEO G ITERH L Th7ew, KOl B &)
BN D, FHICEREZEET 2OFEH LUV O 72D, MBR % O 5 B LBRE R 038 A AT REPEIZ D
TIEHEHEDOAY v M2 RHTHENS DL EENH T2,

XIVANE AZRBIT D V=T U o IR OWTL, FIORBEIENZY T 50 EERH D D &
Mo, FAFEORBEY X R &5,

4.1.3.4. i E
X)LV A)VH AAZFTE L TS, Grundfos #HHLGL A B > TWARBIED U R k&7~

4.1.4. FHWGTH
4.1.4.1. HiY

TEA Y7 25 L HLFE HARERMER - ICA HF T RAEZ T 4 —)V KA T 4 A OGO TN K OB
FRESIE SEpEaR

4.1.4.2. BE (HER)

[ 45 : iR (RIAFGR) ]

- ® 7T R & o HFNE B AREKRMEAE
@ JICAWYTARZ LT 4 —)L KA T 4 A

BEY | R OB REUE

® 1EH 7 A K v IFnE B AE KR
N —BR (R e L)
LBImES (—EELE)
HPEE (FEMFRAR)

@ JICAHYTAR LT 4 —)VRAET 4 A
MR (EEHES)

FEHERH | RV ALK
BR 201848 20 H, 21 H, 23 H

® —ESI b RS

Zh# |e® NEW & RARERESOURCES LLP : Guzelya Bakhautdinova

® {—RJ T  NHH—

vl
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4.1.4.3. RS

EHY 7 A% o AEAAREREE R JICA BT AR T 4 —)V KA T ¢ AL, B RTCE
AT oTc, fEAF 7 R Z IFNE A ARERMELE T, )IBmKME & omaziE 0 Tz TE &3k, X
VB DB 20 FFEOFRET REFICAFELHHTER L, T L THMTOERERROMENH 5
e, KL L TOREMREFECH IICONTa A EMRb ol

JCA BHFTAL LT 4 —)b RAT 4 ZARFUR L IFARFEOPMER NEKR 7 ¥V a— Loy L3, &
BREE DX E T 72 ASA OEIAL R CHEIZ D E N b o7, FRIZHEIL, 7 41—/ R4 7 1 AU
BI2INETORBE LT, EHICHRBUEENEH CTX 57— A28\ TH I EOBBEH Y EIZ L > T
MBI L U CERE 2D ST BRI HEF OB N - 7=,

BUE, AFEICBWL IR U7 OIS EE ISR OTRE2EKEL, 20— 7 V7 REBEA OO HO
b MBI COMAZEHE L TCWDD, AP T72AZ VEOEFITKIET 5 Z L TR ABICFRE NED i
HAREMERN S D EMILKR K VBERH -T2,

4144 BE

I RfE & DER 2B U T, VY7 AZ AE R AREREH L VR E B 2GR s BB
XIS 1 D Tt & REBIC K » TUITERBIX SR & 70 D TREMED & % BfERR T & 7,

4.2. KZAEEH
4.2.1. APZABE

A ANIEEZ U T, 44t MBR & W ER - 840 - [ENSC o FERECBLHIER & T & O R O e
VE « ALERRRMEZ BRiF 92, F72. RBREREICH DD EESOTRVWE L &5 %O IGEEEE LS55, ASA
(BT B B B 1% O 7 RO « FREBRIEE RSB 1 DA~ - MK - AR 2 e+
Do

EEINA L, OY4to MBR i - fAOfE, @Y+t MBR £ff « a2 EA ST L (EW
o) OFfR, QIR E T E ORI L [F US4 R O FRE « UEREREOFAE, @BLHERE T E OR
Bt OO TE FH 7 1R O Fofe e & SBRAE A RF I B8 1 D AR~ DA 384G - FHERIRHIOfEE . O3B O
® (BT B HE) NI EBEROTENH LE RS %OXEOEHEOLL LSS bak b, 2 AHM (B
ARTEERIRE]) 12201944 A 21 H ~26 HE L, ASANLOBNMFIFLLFDO LBV,

[ 4-6 : A NEEHSIIE GEPsig) ]

Gl B BeH
Yerjan Appasov Head of Waste Water Treatment Plant
ASA
Bagdat Myrzan Process Engineer
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421 18:00- e e _—
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10:30 - o T BT
P v g WO AT AT 2 >V C
. = e iz 7 w7 (UL R A~ %) H
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PY B BHEIR VIR . A0 ASAICHIT B HEIC o THER
‘&2(‘)‘ 11043(?0 g S DOMIATET (EPSFBIREA) 4t KA
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4.2.3. XRZAFHDOHTF

JEEE YK B3 D R, 5 DRk

MBR &k o 752 %08 Uiz 440

MBR £y - 5 O ERfiE DER+

MBR &5tk o 752 %38 U7z MCC @
MBR Hf7 « 5 OB ORR 1

WA ISR RT OB E K )Y
TIT Y a—a AT OV T

B DA AR DU T
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FHEIR VIR Y | 5% D WO AR (ENAFHIE
ASA 28T B FHEIZHOWTHER GA R 2IL—TgY)

4.3. 5 2 EBRMES

(55 4-4 . BFZ NGB O]

431 HABRBORE - HEGERUVEAFL—=VTDEE

43.1.1. ¥

AR OFRE - PUEER)S R EE < F2f 41, ASAIZ K HBRBEDEM N ERTE 2 L 95 3BT 5,

4.3.1.2. BE (FWHER)

[3% 4-8 :

IEEEE GRUBRE O E - OB L A F L—= 7 D) ]

BT

® Hotel Duman
©® ASA HE/KALERY;

HHY

® %4 (ASA. Eco-Potential X (N =27 I B/L) OEBEKEE OV LK O
BREE O FRE A~ T 7o BARA 22 BN B O ffgRR

o HKEHE DR E - FiES

O KIE N NASA =L V=T~ HRBOEAN L —=2

Fr

® ASA
Yerjan Appasov (HEKALERERE )
Bagdat Myrzan (HEAMLEEHT 2 =7)

ey il

XV AV H

A&

2019 11 H17 A6 22 A

2E

® —ESINNBTH
® NEW & RARERESOURCES LLP : Guzelya Bakhautdinova
® Eco-Potential : Andrey Sashin, Eugeniy Anosov
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4313 RS

B DR E - REIRICEMmICEE L. %4 (ASA. Eco-Potential  IN=247 2 HL) OREIZLLTFD &
B¥h L,

[#£ 4-9 : BALD%&E]
24k - 0 E oy o

ASA EEHE (EARE. KFOME, LEE~ORE & BIROHE
ft) MOAER (GEEOMRIE - (7, EEEE)

Eco-Potential  |FGENRIFFIZ RS 2 HEE T (B4, HIER)

=#ESIAV | REIENL D B

ARBREE DR IE, Sl ORI O IILL T O LBV,

) e

/4

-

KRR B VESE HE N
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oy e JEK  (BLERR)

ALERK  (ALERT%) JLERK (ALERE%)
[BE 45 REF OB E, OE K OAREIR O 1]

® EIMEE ITHRE IR E LT, ASA MRAEM TOWE L E L, AT T ASA BFERLZ7 L—r%
AW TR 2 KIS E LT,

® HE/KAES OIGIR & AW AR 2@ U ¢, MEES BN T 52 L 2B LT,

® AN =T ICkt L TCHEE N L —= 0 VR L, MEE ESTX A D L AR LT,
K. SBEENSRE LTS AIIINEAM O 7B U ¥ KR TEHIC WS b 50, Eidu s T
DHESAETH D Eco-Potential IZfHWAbE 5 2 L 2R LT,

4314 BE

ASA N7 L—r & TRl L7 Z & TR Z K ERE (X 3PP & 72 5 3/1000 Th 5 Z & #hkEiD)
THZLENRTEE, Fo, AMKIE-28COBRE FCTHRBEELS a7 A0MEE L, WE/KIZEBIT 2 e,
ML, 7o BT DNEFNENHEKBEEHENTH S 2 & bR TEX 72 EEBREZ AW -85 002 L D4
2 .
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4.3.2. ASA KRB EDESE
432.1. BHW

R DA% OEAIZIIT D ASA OB FIH A MR L, ASA OBLE L 1) 280 £+ 5,

4322 BE (BFREE)

(3 4-9 : I (ASA HEKLEEE & Dins) ]

BET |[ASAAA AT 4R

BEY  |RBRE A~ IR T

FeF5 |@ASA: T o YT e Ty (PEAKMEEEE)
FEREH | XL ALK

H¥& |20194 11 A 18 H
e —“ESINNETHE
2% |e® NEW & RARERESOURCES LLP : Guzelya Bakhautdinova
® Eco-Potential : Andrey Sashin, Eugeniy Anosov

43.23. EEANE

FTATOHTIILLTO LR,

® A DA DD ) & SHRIZHOW TR 25 2. AR OBHERIZ THEMEZ TE LTV 2B
OFREE N OAKIEERIZ 2025 07 (EEFRL., AB#R, EFRHOME, FELSCERM OFR., &
R FOKDOWRNE) KB LT,

® HEAKWERE = =7 NI T DM EE 2 F MR L. B R OOKEOfGREEEZ, [BH: &
A] [ #@2m] [F—%kf @l 1m] ¢35 THELR,

® PIKIEED AN AERIC R EIADRH -7 (VU BOYEAKIEAED 3.5mg/L 76 0.7mg/L 1228
) .

4324 BE

FRBRERIE 223702 D 0T H R OVEMI 22 7 — 2 RIS SO WTHERI 2155 Z & 8 T& 7o, £z, Pkt
BEDRHIR A MRS T D L TE T,

4.3.3. BAfR#EED - X DFAM
433.1. BM

BAGRRERS - ARZEDFAR 208 U 7o s K OMEHRIEE 2 i 2,
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4.3.3.2. BtE (HFREE)

[ 4-10 : yEEVEEE (BOMRIERE - (B3 DFH) ]
@ JICAWYTRE LT 4 — )L RAT 4 A

Rz ® SAS
o ® FEINERI KL OB OER T EO®HE (JICA)
® FHIE X— N —~ AT - BIRMESE (SAS 4h)
st @ JICANY T AR LT ¢ —V KA T ¢ A : fHILGFE (RERER)

® SAS #t : Abdulaziz Kamalov (#1£)

BT | XV ALEZ

® JICA: 20194 11 A 198 QICAWF T AL LT 4 —)L AT 4 R)
® SAS £ : 20194F 11 H 21 H (SAS th4 7 1 &)

® —IESINN ETE

® NEW & RARERESOURCES LLP : Guzelya Bakhautdinova

HR

BN

4.3.3.3. EERE

JCA WY TAB LT 4 — )V RAT 4 AL OERNTBNT, REHEMROT —~ Th 2RO E - K
HIRIZOWTHE T2 & L bic, BREOSZOEN TEICOWTHHE LT,

SAS thE OmEETIE, BT RZ AN IT DM IE T E - RO ZIFR2 —EO FHix 1I2H
THEEMIENEDORAZIY Zbt L & biT, TN E CTOWMEEBITHND BT 2@ 2 s 2 7=,
F72. SAS thA B/ N— M —fEffi & LT MBR Ofa &2 E i L, A% DOWHED ATREMEIZ DWW THERR L 72,

4.3.34. R

JICA AHPFTRE LT 4=/ RAT 4 TR L CUE, B OMEZHH L, 4% b5l S S BT o
W1 KT 5 Z LT,

SAS tHIZHR LTI, XNVANE ORI LT HEE L THEELRBETIZ L V=TV I THD 2
L AT =T UV DKFPR T A =T =T AU T QKR #EIEE X — 7 —DOREETH D Z L2k T
ERTHENTE T, o, WRORRLTHLTALU T F U AEEHTEH 2 LR MBR IZEWELE
FFoTWDLZ b, HINRIMAEREMNA L v 7 OHEFE KB INT-T0, KEETTRICEMT D L
ERETL T\ 5D,

[t D ORI L D &, 2019 4F 5 A XV I [EBUFIEEEF TAKLES OSGE - a2 ED 5 2 & &k
D, REOREZHET 2720 V=T ) U V% 14 R FEREEOBRM & 72> TEBY . SAS b 20D
1#EE 72> T D, SAS T, SBERMATESN TS ASA OF “JER (H& 12 7 md) TO¥ESE%
FELHEL TV ZEND, Y BIT 5 440 MBR A~ 72 B/ S— - —& LT SAS &
DRREHBEST L Z N T,
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4.4, REERHEEELDLTVSA U8
441 REEREEEEDT VT
44.1.1. BW

REJERMTH 5 SAS thb ORRIIAFERFG YY), HMTEET L FEL -7, LiL, Hill=and
AN ADEGYLR 2 E 2 JICA K D?@%?ﬁﬂﬁ@ﬁﬁﬁfi#ﬁ%b?%‘éﬂj S Z Eicfn, TofEE LT
T TA L TEMT DI L LoTe, AR TIR, ASA (TR 2 FRAVZRIRE TH 1) ) 7o 8 O feRd
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4.4.1.2. BE (BFREE)

(% 4-11 : FEMEE (REUERMEE L OF T4 2 ]

BT | A T4 (Zoom)

LREHAT ORI, RERAE OB B S e OV ASA IZEB T D RA 7 kiR T3 (2 1A
7o ORERROBE A, BEE . SAS #h & OIS OMER

527 |® SAS %t : Abdulaziz Kamalov (#L£)

B |20204-8 H 21 H
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AREHEOPFTEN S FEE2ER - BT To@Ey
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BRTERDHD OO, Flaa oAV ADEBIENGHENENLTWD BHER LT,

® JHIZKIT D P KNEER TIZ, BFR REICTEDO=—XIH25 00, ALHEKIZH L TEWik
WERDIPWEFNDH D Z 2R LT, 207D, WEMTGICYHENZTE D ATLIZIE = A F 2
2b—raryEHELOSD, SASthE Iz~ —ry NlEZERTOILEND D Z L 2R LT,

® SAS 3, B U TICHHET D UHORBYEICK L TIRET 52 8T, vy 7 CTRRICEE L T2 4tk
MBR DEFAME DT o —~ A% ffggd LT\ & OEMD b 5 Bt L1z,

® TNT 4IZBITDHKY YA 7 NOFEHEL LT, HAkDEERK~OFRNHASLLIENEIZIT 5 HE
KOBERHOFEFINH D EHER LT,

® SASHHIZINET, BV T, AVZ—TFT 2, VIV A AXVRA T4 TR, TAY RO
DM O ASCEG | 2 LT FEERH D Z L b WM L OFEHEEEIZ OV TIRBRE A LT
D LR LT,

29



[5H 4-6 : RBUSGEMEEL DL T A o 2HOET]
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HEHTHH ) ZENTET,
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ERFETHMER DD Z L MR LT,

45 Fo34 o€z —

451 #5342tz +—

451.1. W

ASA ZxfGe L Lo I —I3ARFEMMY Y], B CHEET L TEL 72, L, FiflantvAa
IV ADEGPER Z B E 2 JICA XV EANERM O IEHEN BT I N2 Z LT, 2oRBELELTHUTA
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4512 BE (BFREE)
[ 4-12 : FFEEE (A T4 03I —) ]
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BSE XREXOKRE (KREHRCHI S
51. AEXORR (HRE - gl - MH~DER)
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FTARCOUEE TR SO A EA L7284, XV ALK CEE L TWAE 191 5 AR5 L 72
D95,

T, b)Y ODOEKAETH D (i, YL COIEIEEZE U T, Stk MBR IZ X 2 HKE O A H
PEAY ASAIZ Ko TEIE S AL, FERIIIC ASAITEASND Z EXMET SN d, | IZ2o0WTiE, 2bb bEER
IZ 521.0LB0, RBPHEOER LA T4 I F—%2 LT ASA ([ZXT 5 Y1 OEfED 272 5
P ORI LA BT OB A OV CHIAIX B REBA L Tx7,

52. XAERXDOAR (ECRRAH) . RUEREL TORRAH

[ 5-1 : KFEORME, NOFRRE L £ ORI #]

TEEhE R & i
HAE|%20E |53 H| %40 |55 NP 5 ; fRBA~DT 7 3 v
# el ‘18.07 |’19.04 | *19.11 | ’20.05 | °20.08 Eﬁﬁﬂiiﬂ}:ﬁﬁﬁ E&%&ﬁ@%ﬁﬁ &Hg‘f/ﬂﬁ
(E) | (R) | () | E) | ()
® ERKE O &5 U, (IR T ® 2020 /12 AR E
T ASAHEK AP YER £ TP TX (@ T RL B % ¥ | TIOERILBI%E L
Fﬁ%/l\d:/ﬁfm N EN EEEEEEEN 6‘:%%%§EI‘/7“: . N yi_q‘&:#?—}:)\éfl*l\: ‘/\ybﬁ&‘@j_:?_‘
1l =20 A @ FUIA LIS —HWUT, ASAD| HIFDOBNMKRWY A L& EN
. BEAKERIZB T 2 EADOEMZIY | ASATE _HeAKQEE| L., ASAZE —HEK
F7= B DM D] AIRI~ D M
® ASA ICB T DHRLBG OILET E| WA E 2T 7 DA %A X
(=—X) R"pdHZ LEHRLE I5
PR o ﬂ;#ﬁi)\?ﬂ%&(ﬁ% 2%@;@@5%:;5
JBEA R L—=2 7%l U TASALS
2| MO  ——— O catmisom - gersampicss|® 0 L
B o
IR Ay
MBR 5576 ® MBR {0 BAFIIESE . ASA Hil
3 nannpens | OF THEEOER - #HFEFEFENCTEDH L0 2L ® /L
~DERfE — .
Il o Tz
® FHT D ASA DHEKMIRIEEAEZ AT LT=
4 iﬁﬂﬁ?ﬁ‘fﬁﬁ% "TLL] A o ° 1’%@%@%}75%)?ﬁi‘@?ﬁi%ﬁ%ﬂb:o - -
Dff7R  — W, AT A SRR TONSAS LD e
WLz
B RFLE ! 3 . o L THiIEHED|® 202141 A KE T
5| L0754 memmmann (0 ;’L\f‘z’ﬁ"tM@E%%O@'“%EWH EfiL. =—XF| | SAS ft&fE
TV ARE RIRICARBE | IEEN RS T D

34 Ministry of National Economy of the Republic of Kazakhstan Committee on statistics HP <https://stat.gov.kz>
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LR
6 | P DT mEmmmmnn)| ) i@ SAStHE PR AR LT ® L e L

52.1. XEEOME (EPRXXMH)

ERICBT S TLHEME = — XOER] [2oW T, R oOER 28 U CRIERREE T T ASA
HEAMLBL RV & CUEECE D I L A2 EIETE 22 LI, XV A LZ U KN ASA Zxtge s L7z HifreE
BN ARE72 Z L AR CE - LI R L 72 o7, 2B, WERKETHOT IV~T 4 XX VALK o ORFE
IFERIBETIEARWNSZ Lnn | KRB COIEFEEZE U T, FERM e D ENCE T DA T~ O Al HetE
HFDLZENTE L, HW), 5 3B 4 FIEHPEN Z 5 U T ASA (231 D KAy 72 PR AL BRGHERIC
PES Y1 MBR OBA=— X &R T D TEE T2, Filan oA VAOKGEIEREEEZ AL T4 v
Al U7 a I Lz, #55. ASA L O CTH ABER T r Y =7 NOREIEREINETE-Z L
R0, AL g —Fr—R L LT, XAV E CTIICHTET DERESCAHIEBE D272 677, AR - ME)>
O ORI T DRI NHE S 2 ASA ICTHEMT HKRAWMV T A Z N TELRABRE L o7,

RAXL—ya  AMOER] IOV, RS ATEEN LK O 2 [BISHIEHT A8 U CFM L7z b L—
=27 %@ U T ASA B CRBIEOIER « MEFFEHEN CE D X 1270, FHERAIC 13, MBR Hifi~n#H
i) \CHBEN o, AFETITRBORE L 0 > TICHET D YO MRBE A RGE L, R ORE &L O
HBARN—= 7 OBRIZRERBE S X L7z, noTiE2 HWT ASA ERREENERBEEZXD 208 5
FHBICRBAE DS D EIFCHfECEX /-2 L ¢, MERSCRBEZBE®H T2 N T,

WAL TXOLEE 7 0 —0 X 912, BE% D ASA PR CREEA L T D [IE->%E (Aeration
tank) | TibER#Y (Sedimentation tank) | TEEEEWF (Fe Flocculant) | T# A m4AL¥ (Sand
filtration) | ® 4 THEZ Ytk MBRZE —DICE SR THEM L7z, #R, IO HGEE W RN ZHES 515
BED—>Th b [JEEE (Trans Membrane Pressure) | ORMEIXZE LT-fERE /20 | FBE L T FEdE
R 2RI ZE B DR (45% iéﬁﬁi#@wiﬁ)%k% ITEAHFERE Tz, o, TROEEY,
U B, #k, COD &Uf’t*%i’%@[iﬂﬁjﬁ ZOWE, R OBE N LT CRBE A AL E R R A R S
Hbo0, §XTOHEAIZT ASA ?3F7M&£%£€i‘@%ﬂﬁ%%%<‘:&o7’::&Z}\%%‘/%imcio‘b\f%%ﬁOD
MBR iR EECE D 2 L2 RET 5 2 N TE 72 (U UBEOEIZ YW TE, Filan ) oA
IVADFETSES ASA OHENHITRIZIE, BERGA TE LW H 72 b DD, SIS BT
XTI LB ASA ?3!57}<U%%E%TIE5%*5T%%%; L72) o 728, HUthix I E CAREBIC R B3
72 & 5,000 # AL EOREFIC MBR 238 A L C& 7245, ASA OHEKAEEGITZh 6 038 A & Lol U 7= B,
5837 u\%bk&&f?gﬁﬁ% FCWDHERRD—D & 72D, BEFHINTH HIEMEEMEIGEE TR AT 2 UK
KERLBWINTIERDO AL L0+ BN FEBTE RN RN HHH, YUtk MBR HAMIZZE ST
FHTLREMCYEKEILEL G- LR DA EH 35 2 E N TE T,

35 3ERIE NMESNRER W 02 o % — (2006 42) 121 HHACHIBHIZ 31T DR - BRASHA SRR E  (ERIFHA) |
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TMP(Trans membrane Pressure)

T™MP 5o
(kPa)

|:E><pected standard TMP trend ]

25
Operating days

4

RLFR 7 71— B DHERS

Water Quality (PO4,Fe) Water Quality (COD,T-N)

25 Concentration
Concentration (mg/L) 350

(mg/L)

InletCOD

10 150 Outlet COD

s 50

| ——eo—o
yan—y o ihiedr—sadadill— oy s & o A
250 0 50 100 150 200 250
Operating days Operating days
3 No data available due to local attendance restrictions under COVID-19
6 5

Uik (PO4) KUk (Fe) DALERSEE COD Kk UhgzF (T-N) DILHFE

[ 5-1 : BREE D FiE]

(4 BRI ORERR ) (CBE L C, SAS MR MO IERZE NG, RNBLE 28 U72/VE I X 2 B2
DEBRIZONWTE T U U7 2 LI BABRET & AT e o 70, BN H R KGR E T A E o RBEE
(Agent) F7=1ZM7E/5 (Distributor) Z{Ri#ET DIEERHIE SN TWDIEBRH LB OO, I [FH TIXFEEE
REEITED BTV, BIHOERE R L7 & 25 [LAW No. 2198 of 17th APRIL 1995] (2 C4ME
BEOIECEAE B FHITOKEIZE L CUXFENEOHEIZ - T, MEEGA DRI HiEEO 58
BIOSIANPN MBS TH D H OO, BrhE T E TOMWINFERIKICES X I [E CTIEME & RIS
BB UT-HERMHEZFET 2 TEDTZOARAFEKTHROFEENL T = —XZBWTREE BET 2 LB,
Fo, BIHESHNICEIE L, ASA BEHLL TV DRI OPKLEIERE (THR) # AF LT, FELT
= — RCBWTHHEIRIC S X GV DR H o2, ZORMBEEEZSE L5 2 & TYEIRE A /2 e gk
PR Z 2 N ORI ATRE 2 ik & (A &) OBEREREE - RHOEED—>L LTHEHT2 Z L 23 AhE
Lot

36 {it S By B HP <https://www.wto.org/english/thewto_e/acc_elkaz_e/WTACCKAZ75A1_LEG_24.pdf>
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[ 5-2 : ASA HEAKULEEFL7E]

&5 HE ERRfE &5 HE ERRAE
1 EWE%;%%%EXE 6.0 mg/L 11 ﬁ%&%(g)e ;b/ﬁ\*@ 0.28 mg/L
2 1K?E’£§§ﬁ);§*% 30.0 mg/L 12 PERliiE| 0.1 mg/L
3 ﬁ%ﬁ%i 13.35 mg/L 13 B RS A 0.37 mg/L
4 LA 346.33 mg/L 14 ﬁ%&%’ 406.33 mg/L
5 (Pj;ghg S: Efte) 3.23 mg/L 15 & Oiﬁﬁiﬂ?é\% 1.2 mg/L
6 %\T?P‘)/ 1.0 mg/L 16 v H ‘/f&f)@“é\% 0.1 mg/L
7 . fjﬁg#) 0.7 mg/L 17 (Coﬁ:ﬁnbfina) 5,000 fi/cm?
8 7 /Rizl\%%ﬁ 1.92 mgiL 18 oH 6-9
9 Eé?ﬁgi d 43.65 mg/L 19 & E?f 4 <mg/L
10 ﬁ%%;f”/ 3.07 mglL
5. BIHRBE L DT T4 7 o AGE] KO 16, BEiROMRE [Z2o0WTIE, 266 b [FAERICEHIENT 2

B U722 TE L TVZn, ﬁ’*‘”:m%r74'/vxo>ﬂm;ﬁfjt%&ki AT A %&E LT SAS f & fERH]
SFEEFER LT, ASARX VAL L DEFE - REFICEBT AR 72 44 MBR @E AIZDOUNT, SAS #1:3
HHCHLE IS 72 5 2 & S0P i ORI D\ C :.,%?M%'cé ZEMTER (PERIZ oW TIE%IR) |

5.2.2. RELBRAR

AF¥EZBUT, BRTRXRTOFAZIZOWTHEEHRLIZ ENTE, LaL, TLHSEMEE#M=—
X DOfEFR] AZOWTIE, IR v Z —I2xb T D BT ORI KO ASA 55 —HE KBRS~ Y 1H 1
WOBANEMENTDHRRN EPFRREE 7> TV D, 200, IR E ¥ —L DA T4 V&
Z 5N L, ASA B HEKEL~D %ﬂﬂiﬁf%)@@% DT 2 AN AR &l Ue S St 2D 5,

Fz, 15 FMNRHEELE DT T4 T U AEGE] GZOI/\T‘Bifi%ﬁf“@’*ﬁ‘*?ﬁ’@%f%ﬁb\ FDW,
21‘/74’ DB SAS&@E@»L"?DFE]{/:'E% ENEZEEL, EEICEE LiAR, 2021 1A F
TIFABMENTED LI BB LR %JBMX&E#WM%ME%L@%)

2!K$¥%ﬁbﬂ/ﬁw_ait5ﬁ%% IZHOWTIERRELIE, ASA Il TESMR, ik, AMFEBREZERAT L
CREMERZFEML TELZ &b, /\ﬁ% ASA BUMOER T HEMC I TR R BHERE L TV D, £
oo 748X —ICTASAITHER LT2BE, A% 0 MBREMTFEAIZRIT T, ffx g/ xZd—r 0
FARKEZHNTEREZT L7200 ERKEE L TASAVNEAT L2 L2l L,
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FE FEXEREOECRAERADEE
ESRXRAOBHNEVEIE
6.1.1. ELRREBLTHEINIER (HERE - g - BHOH L - BEFER~DER)

HENCET D FAESE RFIL 60%RETHD Z L&, 2uEiiib. 1> 7 7 OEF, KAEL
WKEDOESENILT REFEE L TER - TWNDEYZ Enh, A% ETITYFZERICB T 23RN A
BLlpoTWd, £/o, TROLEY, HEOFEHF T TITRHIZAAMEMLTEBY . 2 2 5FETRARH
(TN=T 4, XIVANLE Y ) Tk 23%~45%LL EO N AR E > TWnWD, £z, I
FCHHRBEOMGERT & L CTEM T SN TWET 7 PRTHRBEICAONE 2 TR Y, [FEHIZZ O 54
T29W%®ADﬁM$%ﬁﬁLTm5 N O EEI0 K OV AU BRE T 2 R TR B OTE AT © HEK E D1
Mz X | BEAFOPEAK AL i C O & DO [RFLA R O B LIS T 2720, SR OB AT
RONCHFHLET D Z k#f%é B 2 1E, HEARALE G OB I EE 9 THIDZ < IXRIE O BRI IC B & h
HZ END, BEROAF TRIZY D MBR ICANEZ 5 Z & CHHIF CORBLERI - ABEKE W 4%
BLoD, BERICONDIEH G KEICHIE T2 Z L8 TE 5, £, 1EROTEMIG IR %8 A9 5 ik
2T, Y4k MBR % BB CE AT 25 PR GRS 2 @5k 3~ D %6, Bt fg 2 KIgIHE/ 95 2 &
TE LD DOGE THIRERICHIM 2 i L@ D i Th D, 70, MBR 28 AT 5 Z & THIED
H OB K DB IR R AEENERIE L G U CHII T 2 Z e HIF TE 5 2 &b, BBEOBLEL b Yt
Hiffiz U CAHEOFEICHIFFTE 5,

[ 6-1: PETFEHHICBT D A0ZL]

Ll A0 (2015) 3 AR (2020) 3 A OHghnsR
T T 4 T 1,548,354 A 1,916,822 A 23.79%
XL ANH T 852,985 A 1,136,156 A 33.19%
PN AN 711,873 A 1,038,152 A 45.83%
77 ki 387,945 A 500,757 A 29.07%

6.1.2. ESHRRZBLTHB/IISIHER (EPRRE)

ASA ZRIRICBRE SN A T4 8 7 —Tld, ASAIZERRAIC H & 12 5 m3 O F KRR i D HLiE
ZTELTED ., ASA ORIFEED BIZFEZRIEIZ OV TIE M40 MBR EAIZ SOV CREMA 72 B2 H 5 B
BTET, 5, Fl=—X%HBUbT 212135 ZHix ASA LOERILELa U F 7 MRMLETHLHDD,
FERE YA S ERICIE, AU RN — 2 XD AR O 25 EHRBREDO B R ARG T
x5,

Fo. REUEEMCTHD SAS thE & BIZHEBLI=A L T4 U E2HETIE, XNVALE U ORBIEEICE
% BtoB T ZfEE L, YUtk MBR EADX —57 v b & LT, BMEE T, PR, ARSI ME
MICZEN o7z, T D ORI LT, BERERORPL, YAEHEMEE AL D 2 2 N R OYET O &

37 [FHBRAK W4 HP <https://iwa-network.org/first-water-forum-in-kazakhstan-by-the-iwa-specialist-group-on-statistics-and-
economics>
38 -5 $R1T (2017) TCities in Europe and Central Asia : Kazakhstan |
39 Ministry of National Economy of the Republic of Kazakhstan Committee on statistics HP <https://stat.gov.kz>
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I D OO SRS ND, 5%T SAS thidhicax by a I b—y a3 U OEREZ®E Uit
2 —7y O VIAFRPVEL 725, 7ok, BURTIEX VA LZ AZBWT, BanBEE T 56 &P
Va7 —EORGEMRIL 1,084 EET4, EiAkEERIE 290 EH 5 Z AR L TW\WH T &#
O, TN EETIIF—7y FORMEME L THEMITLZ L rolz, £72, SAS th~xtd 27U
ZWZRNTIE, TA~T 4 IZBT PRI A 7 OFEEL LT, HEKDOEERK~OHFFHSC TIHNERIC
BUILZHAMAOEF NG L EHRALTEBY, TIV~T 42825 EHM (1,015,192ha%) o5 RS T8
(225 @4 BIEERICZ —F7 y FE L TRFT D2 & otz

6.2. ESRZAERMEE
6.2.1. ESRADEBE

WD MBR (X 240 E TIZENS T 5,000 LA EDIASZER H D OO, T P72 DA TR
(ARBEBRFR I MBS R TN TV D, £, HRT U7 BT DRI 72 AN N &E OV Uzt

IS DT ODEEFA > 7 T OHEEE - fHIRICO DD FEEIIRENWEEZTEY, TOTEED AR S
NEEDORRE « REHIELTWAS, BUE, TR7 7B 25 EBRIT 0 o 7 O G- DY RIS
LTW%%@@&2m0$EiT_L&?A%éﬁ®$%ﬁﬁﬁﬁ‘MMSBN)T%ffwér@%%%
OIEEHERIL) OBUR LY . v T ORBYEITA%., WENOOHEEZS, WEFEHEIT SAS A REE
& LT FERGI AT T D 2 & CRIRN R FEIR - MO b 21X 5,

E. UL REEOBMRIIMMEOEF L FERIC TEO LB, YR TEM TH I L A2 R &R
HUEIZIRGET D 2 & TS 2455, MBI U CYMIIHIN B MM B Z SAS tHicigftd 25 L 00,
NERER E DR N ZMH & Lz MBR O%GEE, axiE, #Rfh, R, EHIL SAS Y435,

__________________

o — BE —
[ |
: ==
- 7 AR - MBREEZS i B
- iR CAUTFUA H
- A ER B A ——
— — i TASLIES
1
- ANEEHBEOERE - MBRODZRET !
- MBRIEDHIB ST | VBRO®E EHIIT — i
. % . [} ':"*.‘
a7 EMOEE CEEA MBRODERSF - ER Eﬁ%@l&u\ E o
HAUTFUANAN %;#?HFK
1 . 7l
i -, R
| - memEse
1
AN /
1
| v .
v ESRADS-SYE J

__________________

(4 6-1 : #akiAm (%) ]

40 21 2 v % 1 HP<http://astana.gov.kz/ru/page/ezhegodnaya-informaciya-o-prodovolstvennyh-potrebnostyah-stolicy>
41 Spravker HP <https://astana.spravker.ru/torgovye-centry>
42 Bookin.com HP <https://www.booking.com>
43 FOODINDUSTRY.KZ HP<https://foodindustry.kz/v-kazahstane-vneseny-6-3-millionov-gektar-pashni-v-elektronnuyu-bazu>
4 7 2K U EHIF HP <https://primeminister.kz/ru/news/reviews/almaty-v-2019-godu-rost-promyshlennoy-produkcii-
podderzhka-investorov-i-uspehi-v-obrazovanii>
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6.22. ESRADA—4vy +

FHEMT =2—XZBT 24—y MIEMO L RBY | BEFRITERCHTT BIGEPEE L TWD FRLEY &
7m0 RFEF, REUERMTHD SAS th & ITHERE Lo, THBEPK, paEfia, minftis® s 2%,
Wil UTid, PEARRER i OFTRXIZ I 1T 2 YHEIR b BMBAIZHRK L T EMEDS, 2 TORHET
E, WETIEA A MEEAFET 5 BIRHE - BENZWEHREINDLZ LD, IA AT Yy FELD T
T LT E L BEBALEE R ~ DO MEPEA Al U7 LB B OIS, BEaR « BEAAEAN TITR S E#E L sk
JETOPKRLEED KD DN DHE LS —T v P T D,

6.2.3. ESRADEEHF
6.2.3.1. J/H/\—+rF— (EENAH) & DEEFRH

TRy, FEET 2 —XZBITH ASA OFEFNL it OHEE] KO TERORIT) &35,
PUAFATOHER | (XBRER & 72 2 ERELAORFICH L TEMT 5 Z & T, Yo FEHMSO[IHIZEN
LEEARE TS5, 2. MEREORI ) 24U EE 2 RBEE IS LTHERT 2 2 & T, Bt ToROoxs
Z SAS AEMEY L, MBS U TSR X EE2 35,

- o L FTOHE P U DS
~ B %ﬁlﬁ‘ﬂ‘ ° E%@ﬁﬂﬂ‘ \
> BEREN — BE
> MBRER5E ’g‘%
> A7 EMIR P AT IR
v = iR > BT E
> AMEH g > AHER o (1t# ) FoKILIE
SAS
H(REEJE)
® MVBREEIT S E ® MBROEEET
® MBRIEDHIEH &I | e MROBE BHIF D E— ﬁ
e IFEHMDEE » BFIA ® MBRODIRF - EMA > BRESULA
’ AT FUAA | | @ TEBEEEK
LRSE S H
® FIREHRGE

(4 6-2 : E#ERE (B RNT) ]

6.232. N)a—F1—RIFYTSAFI—2EFDHIE

NY a—F = —ICBTHUHOBETHHIZIT T EM THHHEE L A oS LEE e TFEE R |
oL Ao b THGE ] ROSER L2 L A > hod THTfF) & 725, #io, vEFEEOND BT T
SAS thlE#ET L CTHtE e - ~—7 T 4 7)) OZRETH, ), SAS tHigN) 2 —F=—
ZBTD WRGE - ~—Fr T 4 7 ) URBEZ BB e L THFELHEST S,

72E, Yt MBR HifftE L TEATAHIZIIHEC L AL FOEY 2 — LB UE L 72 D08, ZOFY 22—
MEIFZa A R ERA T T AOBLE HAMETOFEEMRE & RRICBEHNEE (SAS ) 25 [ETHE
T LA EX D, YL VR L A > FOMEEZ T2 SAS HUFHHOBUEORESR I o 72 (S

39



S L7z) #BAf « BMIC T L A F a2V a2 —fk L, BIMIOBEE ~%F L TA T F v AFK) & TR
e 5, k. BHMAEIEITEE LV S XAV EZIT BT, SO 0N XIE - B 4% 5 CTH#E
E A 5 STRAY T i o A

(R ———

[ 6-3: Y 2—F =— > KO E{T#iH]

6.2.3.3. RS

FENMT =X TIAECB T2 - EOFENHERTE L ETIIHMTOFEAVOEICYLL Y a7 &
MEfaTs Te—n 2Ly 7| BERE2RAT L, 72, BMITO5] & AV OISR X 2 36
IREINEA OMER A SAS t & FEiT 5 = L TSASHOBER G X5, BHESAOKERESIZLY, hE
TOGFEDEE S T2 LTRSS EE LW GETE, Yrh OB 2ear &g U7 2s BRI E L TV A3
B 2T L= xhis b RIS 5, FERIICBCOES - REZE U —EOFENMR CTE -G8 15
A4 AR Ea—F—] BRIZEREL, ko5l &HWE AL, —EHROaT7EM FExL X ) 2L
D CTEMIFEIZ T SAS #E~IGET D, AKX EHAT 5 Z & TSASHIIEEY A7 BRETHHLOD, L1
BVMIE Ca 7 EME UL VEAND LR TEDLZD A RNA Yy NEEHDHZEH T S,

6.2.4. ESRRABRDRT S a1—)L

HIE, SAS thz BEORIEERM E L TWD25, [Afh & ORBIERK 2 Kifkt 4 2 (SIXLUT O3S A 2
Th D,

O BT TITET D4R EIZX LT SAS R ET5Z2 LT, av 7 CTRBRCEH L T\ %Y
1 MBR O « ik D/ 7 4 —~ v A BT 5,

@ SAStEEIFET, A NI al—T gyt hEO~—4 Y MNIEEERT S,

@ SAStHOREBMFICA Y TA Y N —=2 T BET D,

Z D=8, ASA DOF PP AR FENBMIN D £ Tz, kit 3 A& L, SAS & o HE
BRI RRET D, Fi2. ASA DA ZHRICUT-FERBEICHOWVWTL, EROOFELZ L LICH—F v bR
HERA M LTS,

6.25. REERUVEREE

PR FHENC 3T D TS EEOINERMESR(E ) OBIR K ORE U 27 OBLR LY | ko MBR H¥T
EPEDSMCEME SRR T, FEAREIIIREE 2 BT 2 TS FEZ D TS, £D
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720, DEICH L THREBEICRIE A~ LT L 2 > N ERET A A EELZRFT L TWVH I b
BEITTELTWHAR,

6.2.6. BmEDIKR

ASA KT SAS thizxt LT, HEICEKIT D MBR HIFDOBAICOWTHER L2 b OO, PEKLEEE Tl
MBR ZI1Z U & L-EER OB AFHNIE LN & 2R Lz, EAREALTHARWEBO—DIZa2 A
FRETF NI ENS, A% PVEOEE - REOFHFRICOWTIL, BERLFRE~DO A INERE A Z i@ U 7- AL H
OIS, ERE TOYKLERD R D BV HFER - HIkOFFEE L T T 20BN H D Z & ZffEd LT,

6.2.7. ESR AR LDORE L @RS H

WO EET T . BHAERE X MBR 85ED =D OB « WM OFHE., EAD T OO L
EHROMST - EHAZHE S Z 2O ARABHAEEORIENREE b, B, KAEELZHE U TXILALE
BRI AMRBEmM & LT SAS A RE LI HIEIFLLFo@EY Th 5,

O PEAKUFEFERIC BT 2 —EHALL EOEE O AR « EHEBOZEEE N H L R ES
ASA IZHIRET 5,
@ ASA LB —WKiHMED b &, BiiE O EEERRNC X A RA HT A MR T 5,

FEREVC T E R LIS I 2 kT 5. VEORKRET TH LTV~ T 4 128\ T 6 BLH R E A2
L DT 72 5 TG A R, iﬁ@@iﬁ%%ﬁ%?é’k?ﬁ%ﬁﬁ%@%ﬁkwﬁﬁ%’ﬂmﬁé (3
L. SAS #:3 W EE LY T D Lo oG, IARRELZ I N —3 2 EBERHIORMEEIT e Y 2R
O IREREE 2D D D

6.28. ESHRARBHICEBLEEEIND YRV LZORIGEK

L 22 FOREI E—MBmAEE SN TLEI VA BEZILNDN, KEOKEZ L XA FOA
PENTE DIRHINIE S T W EFRSHERDNHE LW b b R L A hOAZ AL TH MBR &KL L
TR ZER T D 72O DOEREMNER SN D Z b, RiEa v — 0 & 2 7 E o R
LW EEL TWD, 223, RICHEICTRE BE—0 BN EES IV, T AV BRI —r v /3NED
FE BT G S N2 5A X BRI AU CHUS L TV 2 85F TRt 75,

6.3. ODA ¥ L O EHETREM

6.3.1. EEEXONLEMY

JEONTIEIMERNZSH D . 1999 4F (1,492 75 N) 725 2019 4F (1,851 75 A) @ 20 4FDHIT 29.53%
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<Notes and Disclaimers>

® This report is produced by the trust corporation based on the contract with JICA. The contents of this
report are based on the information at the time of preparing the report which may differ from current
information due to the changes in the situation, changes in laws, etc. In addition, the information and
comments posted include subjective judgment of the trust corporation. Please be noted that any actions
taken by the users based on the contents of this report shall be done at user’s own risk.

® Neither JICA nor the proposed corporation shall be responsible for any loss or damages incurred by use
of such information provided in this report.



1. Background of the project

The Republic of Kazakhstan (hereinafter referred to as "Kazakhstan") has experienced rapid population
growth in recent years, especially in urban areas. According to a World Bank report?, the population of the
capital city of Nur-Sultan (formerly known as Astana) in 2015 was approximately 1.54 million, and according
to the most recent (2020) demographic statistics from the Statistical Committee of the Ministry of National
Economy?, the population was approximately 1.91 million, indicating a 23.79% increase over the past five
years. Due to such rapid population growth, there is consequently a need to expand existing infrastructure,
including the sewage treatment system. The need to augment existing infrastructure, including sewage
treatment plants, to accommodate such rapid population growth is also being discussed. For example, it has
been noted that many of the country's 540 wastewater storage facilities have reached their capacity limits and
that one-third of the 87 urban sewage treatment facilities do not meet the technical requirements for the current
situation. This current state of wastewater treatment by the government results in the discharge of
inadequately treated wastewater, which has a negative impact on the environment?,

2. Technologies to be disseminated in the project

In this project, the Membrane Bio Reactor (hereinafter referred to as "MBR"), which performs solid-liquid
separation in the biological treatment of wastewater (decomposition of wastewater by microorganisms) by
membrane filtration, is the target technology for wastewater treatment. Typically, wastewater is fed into a tank
in which microorganisms are propagated and activated by supplying oxygen, treated by microorganisms
(microbial concentration: 2,000-4,000mg/L), and then separated into supernatant (treated water) and sediment
by gravity sedimentation in a sedimentation tank. However, this conventional method for solid-liquid separation
by gravitational sedimentation does not entirely remove solids and E. coli. On the other hand, MBR technology
(the technology to be disseminated in this project) is able to remove 100% of solids and coliform bacilli, as it
uses membranes for solid-liquid separation, and thus can improve the quality of treated water compared with
conventional technologies. MBR technology can also maintain a high microbial concentration of 8,000 to
10,000 mg/L, which results in a faster treatment speed and a smaller aeration tank compared to the
conventional technology. In addition, the sedimentation tank is no longer necessary, and the MBR as a whole
can be installed in a space half to one-third the size of that required by the conventional method. Mitsubishi
Chemical Corporation (hereinafter referred to as "MCC")’'s MBR to be used in this project is an improvement
over existing MBR technology in that it is more compact and does not require a sedimentation tank, which
was necessary in the conventional standard activated sludge system, making maintenance and management
easier.

3. Objectives and goals of the project
Under this project, Astana Su Arnasy (hereinafter referred to as "ASA") which is the Water and Sewerage
Authority of Nur-Sultan City acts as a counterpart (hereinafter referred to as "C/P") to learn about sewage and

1 The World Bank (2017) “Cities in Europe and Central Asia: Kazakhstan”
2 Ministry of National Economy of the Republic of Kazakhstan Committee on statistics HP <https://stat.gov.kz>
3 Dariusz Andraka, Kairat Ospanov, Menlibai Myrzakhmetov (2015) “Current State of Communal Sewage Treatment in the
Republic of Kazakhstan”
1



wastewater treatment technologies using the MBR via demonstration tests, education, and training through
the installation and operation of a test unit at the sewage treatment plant managed by ASA.

To this end, a test plant is installed and operated at the ASA sewage treatment plant to demonstrate that
MCC's MBR technology can be effectively used in the low-temperature environment of Nur-Sultan. The test
plant is treated a portion of the sewage flowing into the plant as raw water in an aeration tank with a maximum
capacity of 8.5m? per day, and obtained treated water through solid-liquid separation using a membrane
separator. The test equipment is operated mainly in winter to obtain data on the quality of raw and treated
water and demonstrate that it can be introduced into ASA in the future. The objectives of this project are as
follows:

i. Demonstrate that the unit can treat raw water entering ASA's wastewater treatment plant to the level
of ASA's wastewater treatment standards. It will be demonstrated that the unit can operate stably
under low temperature conditions in winter.

ii. Through the demonstration of the equipment, ASA will come to understand the utility of MCC's MBR
for wastewater treatment, which will allow the equipment to be considered for future implementation
at ASA.

4. Details and results of the project
The contents, results, and achievements of the project are shown in the table below.

[Table 1: Details and results of the project]

Details of implementation Results / Outcomes

® The operation of the test equipment has demonstrated that it can treat wastewater up to ASA

1. Confirmation of wastewater treatment standards even in low temperature environments.
marketability / Local ® |ntent to introduce MBR in ASA's wastewater treatment through an online seminar.
needs ® Confirmed that there are plans to expand the wastewater treatment plant at ASA and that there

is an intention (need) to introduce our MBR.

2. Development of ® ASA can operate and maintain the test equipment on its own through the training in Japan and
operational personnel the introductory training in the second field trip.

3. Understanding of MBR |® Based on our understanding of MBR technology, ASA is now able to operate and maintain the
technology test equipment independently.

4. Alliance agreement with |® Su Arnasy-Service (hereinafter referred to as "SAS"), an engineering company located in Nur-
a local distributor Sultan that has a history of working with ASA, expressed interest in representing MCC.

5. Consideration of

o ® SAS and commercial channels were confirmed through an online meeting.
commercial distribution

® The latest ASA wastewater treatment standards were obtained. This information can be used as
one of the indices for the design and calculation of the scale of the wastewater treatment plant
and the amount of wastewater that can be treated in the commercialization phase of MCC.

® Confirmed that there were no problems with local laws and regulations in Kazakhstan, based on
online literature and information received from SAS.

6. Confirmation of local
laws and regulations




As shown in the figure below, the test equipment used in this project included an aeration tank, a
sedimentation tank, iron flocculant, sand filtration, and sand water filtration, all of which have been installed in
the existing ASA wastewater treatment plant. In this study, the four processes of membrane filtration were
replaced with a single MBR system. As a result, the transmembrane pressure, which is one of the indicators
of membrane clogging, was stable and much lower than the expected standard transmembrane pressure
value (the solid diagonal line in the figure below). As shown in the figure below, the removal of phosphoric
acid, iron, COD, and total nitrogen were all below ASA wastewater treatment standards, although there were
some periods of instability during the start-up period of the test equipment, demonstrating that our MBR
technology can effectively treat wastewater even in cold environments. The results for phosphoric acid and
iron were lower than ASA's wastewater treatment standards outside of the period when ASA was unable to
obtain data due to work restrictions imposed by the new coronavirus, as shown in the figure below. To date,
MCC has installed MBRs at more than 5,000 facilities in the public and private sectors, and ASA's wastewater
treatment plant is one of the most stringent wastewater treatment plants in terms of the standards it has
installed. By contrast, the existing technology, the standard activated sludge process, is not able to treat
wastewater adequately due to changes in raw water quality or rapid changes in outside temperature.
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[Figure 1: Performance of the test equipment]

5. Business development prospects at the current stage

As shown in the below figure, public sector demand will be for sewage treatment plants operated by national
and local governments. MCC intends to actively promote its technologies for the construction of new
wastewater treatment facilities, and based on the results of the survey so far, it is expected that many local
governments and companies in Kazakhstan will appreciate the cost advantages of such facilities. MCC will
target customers who require high-precision wastewater treatment, which is difficult to achieve with existing
and upgraded technologies.

Customer

- Core material sales.

* Technical support. - MBR sales. BtoG
* Human resource - Maintenance.
development. » Technical support.
Mitsubishi Chemical —) | - Sewage treatment plant
Corporation Local agent '

- Formulate overseas

business strategies. Design of MBRs e
* Manufacture and BtoB

* IP management of MBR - Sales revenue.

membranes assembly of MBRs - Sales revenue

. * Producti f MBR . . - Food factory wastewater
- Production of core reductiona Maintenance :
: products : - Industrial wastewater
materials income

\' Commercial facilities /

Business Target

I\

-
e
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\
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[Figure 2: Draft organizational structure for the commercialization phase]

6. The basis for judging business development prospects

In an online seminar held for ASA, we learned that ASA has plans to expand its sewage treatment plant to
a 120,000 mé/day capacity in the future, and the Vice President of ASA confirmed its willingness to install a
MBR for this facility. Although we will need to continue to share information and maintain contact with ASA to
address their needs, we believe that our technology, once installed, will generate approximately 2.5 billion yen
in business based on treatment volume.

In an online meeting conducted with SAS, a prospective distributor, we confirmed the B-to-B demand in the
private sector in Nur-Sultan. Food-related plants, commercial facilities, and lodging facilities were also
identified as potential targets for installation of MCC's MBR technology. For these candidates, it will be
necessary to narrow down the targets in detail by preparing a cost simulation with SAS in consideration of the
status of existing processing facilities, the cost of introducing MCC's technology, and the need to secure the
site for the installation of MCC's MBR technology. In addition, it has been confirmed that there are 56 food-



related factories?, 1,084 commercial facilities® such as shopping centers, and 290 lodging facilities® in Nur-
Sultan, and these will comprise the initial target group. In interviews with SAS, it was confirmed that there are
cases of reuse of wastewater for agricultural use and inside factories to meet the demand for wastewater
recycling in Almaty, as well as for agricultural land (1,015,192 hectares’) and at food-related factories (225
factories®). It was therefore decided to also consider these as candidates.

7. Remaining issues and measures and policies for business development

Through this project, results were generally obtained for all tasks. However, with regard to “Confirmation of
marketability / Local needs,” the introduction of our technology to the Kazakhstan Center for Modernization
and Development of Housing and Communal Services (hereinafter the “Modernization Development Center”)
and the installation of our technology to ASA's wastewater treatment plant No. 2 remain outstanding. To this
end, we will hold an online meeting with the Modernization Development Center to discuss the introduction of
our technology at ASA's wastewater treatment plant No. 2, in cooperation with external personnel.

In addition, MCC has not yet been able to conclude the "alliance agreement with local distributors" in writing.
Therefore, MCC will organize the content of the agreement based on SAS's interests, commercial trends, etc.,
which were confirmed in online meetings, and put these in writing.

8. Plans for future business development

As shown in the diagram below, ASA's role in the commercialization phase will be to recommend our
technologies to the public sector. By recommending MCC's technologies to potential public and private sector
clients, we will achieve a partnership that will lead to the creation of business opportunities for MCC. SAS will
serve as the local contact point for “introduction of public sector demand" to either MCC or its distributors, and
MCC will provide technical support, as necessary.

4 The city of Nur-Sultan HP<http://astana.gov.kz/ru/page/ezhegodnaya-informaciya-o-prodovolstvennyh-potrebnostyah-stolicy>
5 Spravker HP <https://astana.spravker.ru/torgovye-centry>
6 Booking.com HP <https://www.booking.com>
7 FOODINDUSTRY.KZ HP<https://foodindustry.kz/v-kazahstane-vneseny-6-3-millionov-gektar-pashni-v-elektronnuyu-bazu>
8 The Prime Minister of the Republic Kazakhstan HP <https://primeminister.kz/ru/news/reviews/almaty-v-2019-godu-rost-
promyshlennoy-produkcii-podderzhka-investorov-i-uspehi-v-obrazovanii>
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[Figure 3: Cooperation Structure]

9. Potential collaboration with ODA projects

Regarding potential collaboration with ODA projects, human resource development, overseas investment,
and loan schemes could be considered. Human resource development could be linked with existing training
courses on "Sewerage and Urban Wastewater Management" and "Wastewater Treatment Technology."
Through this training, the usefulness of MBR technology will be provided to sewage treatment projects in
major cities such as Almaty, Shymkent, and Karaganda in Kazakhstan. In addition, by learning methods and
processes from planning to implementation of MBR, participants would be able to understand the usefulness
of MBR as a stand-alone technology as well as opportunities to enhance their overall sewage treatment
capacity. This would also contribute to "human resource development for sustainable economic growth" and
"environmental protection measures,” which are the priority areas of the Kazakhstan Country Development
Cooperation Policy.



10. Business overview diagram
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