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Most people without an improved drinking water source live in rural areas
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)
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(1A - i)
RVFIEYE  (SS) mg /L [S.S.T. |500 B K 200
H 245 150
R4 mg / L |AyG 100 LW AR 5
EhEAI¥E 30

Hi#lL:Valores Maximos Admisibles de las descargas de aguas residuals no

domésticas &V FHEMER

#F 81 ~UL— DK EEHEIZ DOV T  Annex 2
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A

v % mg / L |As 0.5 0.1

R mg /L |B 4 10 (LIS
230 (VEi)
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=y mg / L |[Ni 4 SEEE L

# mg / L |Pb 0.5 0.1

Wil A 4> |mg / L |S0,? 500 A L

ifk A4 |mg /L |S? 5 R L

g

i) mg / L |Zn 10 5
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1472 | mg / S.S 8.5 SEMEER L

D OEEY | L/h

=

7K C T <35 SEHEEZ L

Hi#lL:Valores Maximos Admisibles de las descargas de aguas residuals no

domésticas &V FHEMER
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2 http://www. iadb. org/en/projects/project—description—title, 1303. html?id=PE-L1020

26



T KA 100 LFREED/NE 72 100 FENFIC B D & HEAKZE B
T HPIASAR V=27 hThHUY UBS VAT A (BEDOF & DR
DEEN TV AR TO ETFKY 2T L) &2 MVCS 2AEE L TW5,
—J5 APP ¥ AT MIFENEE LT 2000 ALLEOFTO EFKY
AT L) Th D,

«Jb%EF Cajamarquilla C SEDAPAR & $120million @72 =2 k
EFEM LTS, ETFKEOT T FERER X KW, BlE 5y
D& AL IDB B —BF~FE L T\ 5,

HEFRERTT
World Bank
(WB)

Optimization of Water and Sewerage Systems Project?% 2011
FENGRIRRL 2019 45 12 B & THEMT, ~L—IZ81) 2 BEAKLE
DAL LEVE AR EOUEZ R LT\ D, £72 1994
DB 2008 FIZTHNT CTU ~liNICE T DKEFTORRE, KFTHS
A KB R R . SEDAPAL o % BRAE )9 & & Te” Lima
Water Rehabilitation and Management Project®” 72 & H4T-o7=
FERR B D,

A > 15 B i 2N i
Kreditanstalt fiir
Wiederaufbau

(KFW)

- JICA, 1DB, #SERITEE L L, U ~ bz T 5 L FKED
Ffi=>. SEDAPAL 23GHEIT 2 U ~ N O E /K & OHEKLELL O
BT Tl 217 - T D,

- BAFNEIE. SEDAPAL ~E#2 T2 < SR PES MEF ~FlE L,
MEF 7> MVCS <° SEDAPAL ~Fli& L T\ 5,

- FAYBUFIE, ~OL—OKMBEEAN N EAREZ2EETSH Y,
IR WHIRIZ 381 2K O BRI A B LT\ 2, KR
UKL E TR 27 NEEBL TN D,
CBEEETOERT e Y s MILLTFO 2 4,

BT Lima Norte Cajamarquilla
PA=RVER/ AN JICA, R, KFW 2% | KFW EFAKEZ 7
HX— FOREF | v MRE

i % & B
KEW $24million

IDB &4y
KFW &t . IDB
$120million

SEDAPAL -~ O fh &

il

2 http://www. worldbank. org/projects/P117293/optimization—1ima—water—sewerage—systems?lang=en
% http://projects. worldbank. org/P008051/1ima-water-rehabilitation-management—project?lang=en&tab=overview

27



KEW & DR DOEE T

N A > E B ) A
Gesellschaft fur
Internationale
Zusammenarbeit

(612)

R A R I B A D& AT, BFE RESHRICZR T
% PPP 3 LT\ 5,

FICHAET LT — KOFFHR CREICRWNW vy
FRHRTH D,

EU NIT 26%DEARN D HEDRIGEARETH D . SRS
AT 7 0y = 7 MR%E 40 5 Buro £ T, 50%D & 4 h3 28
Ihd,

4 T8 2T eV ey NEFEMLTL, BEZ AT —H
B2, TEEHEKAIRERR 2 7,

B X = U—F —1 @ O BB ERE B . KALER
Va2 b—X—FM 1, EKIZIT D SEDAPAR (Z/KE R
EPIPRARERE 1, SENATI |ZEREEHE(HZ B Y 7 b o LA
Nl —varyaXbhE TR 1 HRETHD,

A [E T 257831 FFE RS SENATI (1946 4E KA Y D /1 cT& =
AL K OB EE RN TR (AR LERE AR 750205 3 AFRT Al
BE, ETFAKLEFEECTKETROT=X ) IR TEDHA
MZEBETTND G FHE)., EFAKLEEEEOHINE O m
b CE¥) 50 %) DA, BHFOBRNBLEZNL THDH, 0
FINCRET 7 uY—k X —03b 0 | BREHITE Ok
L TEEHAN . BRI L X —H) B D BT 2 SO HHS
77 v b (BEBYREYEKE L LEOKICHAHATE 577
> b ete) &%+ L 7=, 350, 000~400, 000EURO (2015~2017 4)
D 50%% NA Y BUN LT,

F 7. 25,000EURO DEESEAI( KA V&L PAC) L JEiaEiE = 7
F7F v b GLERET 3. 5~Tw’/h) 2/ Sk, B
B, TIAF 7 3ERTEHEANLE, (0% FA Y EF, 1
HS0%HE) ., ZOMMIZ, L —IZF 4 A N B a—&—N
WHOT, BSIZHATE D, ZHUCkY, I AF v 7 ER
I3 1R~ & SEDAPAL HEHHEVEIE H VMA23 DIHH 244 T L |

28




PR BERUL VWA23 D 5 6 21 4T #il, BREBDEFIT E 72K
Yl 20l 72 B T2,

I B0 PPP FHEICKITHHEEIX, L FIC 4 EIHY, FEhik
BIX 2 M TH 5,

2019 M), SENATL ITE LIRRA1ED TETH D, &I, F
A ARDOEA T &AL TER LV,

IHOHDOPPP FuP s NI 2 AR TIRETS2EL AIRET
HV . BIFIE 120 T EUROICRDELH D,

|

GIZ & DR DT

< OAth T T AU BFEERIT (CAF) 23, JICA, IDB, tHFERITEIC
£ ETFAKEEM T 0T =7 bAOWHEE ISl TS,
Flo, AL UNIDBICHFHE LT T T AU B - 1) T KEE
58915, /1354 (Spanish  Cooperation Fund for Water and

Sanitation in Latin America and the Caribbean)Z#%
LT, 77— /7 MNzBiT 25 ETFKERHS O BTS2 1T > T
Al

s v 7 ) 2 A L0 AN ERR

RO ER O A1 LT, ZEIHEEIC XD TAEREEMOEICH I BT, FAL
PG A~OA M OF SITMHE L T 0 | M IER AP 2 FE i S e W E PR Thh T s
AIREMEDRN RV E WD T LB BT oo, TS T, UK & AR AT R TR
Thh, BEELEZBEZ TWR2NEOD 1FEAELEBTOI T RWRI TH -7z, 2D
£ 9 7K Z AT 5 OB ENTIZ W E Bbin b,

FICHEEFRDVBIM CRBIZOW TR E MY A ZIT > 2/ R, BEOHKAIIZET 5
TR - REEBR D LoV Ty T OB ABK 2 BRI L7z 2 & K0 fli B TSR 7 AL B
TAERRD HITND Z ENan D BUROREES O L 2 mMm5 2 LN TE 72, FFlT,
AL E K E DD 7 SRR RITRL 2 E & 72 > TRV | WBKO BRI ARE L 72 -
TW5, ZDT MM 223720 TR < HAMICE LA FEOBALEETH D,

% https://www. caf. com/en/currently/news/2010/07/us$77-million-for-water-supply—project—-in-lima
2" http://www. aecid. es/EN/Paginas/Sala%20de%20Prensa/Noticias/2015/2015_12/23-puno. aspx

29



) EER - REEZERHLHM - RiTOME
D%l - KT ORI
D1 KBTS FOEFHIZONT

ARFEEORMORHEE LT, KUBEEEOKIRZ N I —DITIUiT 5 Z & A AfRE T
by, \E a3y PTa=y b D EITER - BREN BB BET, xR PKITIS LT
~NFT TR THIET D ENAETH D, SHIZ, DMUTH L RN D, KLEOHHERK
MELTRETHVIKIZL - TH2=y PR HMSOHEB) L THEHTE 2 Z L3RI b
%o 2=y ROV A AT 2,000mm X 2, 550mmm X 5 X 2, 200mm TH Y | [FH A AD2=>
Z A OMABDLETHENT S, UTICH2=y FORE LB, (Fr=y MERX
DFHNZOWTIIRIR 2 ZRO Z L)

7% 200 SFEREHEA OBE] & FF

=y MES

el & Rk

JFAKZ TS ELEETHY, PHTHETKIIZOREERT D,

BEROIEBED A A VI =y P1NICH D, T Z~FBRA MG
LRI MBI LR, 2=y F1IWNIZT, ==y } 1,2,3 ®
LE1E OEIRRIEE1T O .

[2= b1 2R 5 723k ]

KA B REH AR LI & RIZH 2 HEIO FINOHERTE
AHEHZhoTWABH,

FRRALERAEE . JFK D pH A B #) CHIlE LT, pHfE% 5. 8~8.6 LA
W CHFILEE AT 9,

LR T 1 PRGBS EA~T V) ZEAT D,
WIEAR T 2 0 PRI E A~ EZ AT S,

AR RGE VR EER IR @ E X = v b 2 O FRKETRERE 2
~BIET D, FRLHEE =y N 1O SO~ T T L
D . pH A3 FALER X 4L TRV R AR CIRUK 2 RNk B B A ~ i A
L7258, JRAKBIER S 7 fF i S8, PR AE E ~ Rk
Do

30



n e
19, %0 w
| G W AN 200
=== . = [EECTYES]
£ i3
P | Rl
1‘
il ol g
M | g
s T
25 EMITE ER—R |
A% HE QN HB Y ET. 2
|
C —r '
- —TT Se— 3
e = iy ‘ 3
' (1% SR
= ___[ w
; ; . A
ol i g2 - i
6 ) . s
g .
—t
| # <
i i
1 i —
] H— AT 204
i TOMAR T~

®

107 1|

M| 34 56 ﬂ 3456' i

il OBk

L=y M1 THRLIZKICE L ZHRAL, #EFET2EETH D,

(= F 2 2T 2 Eeakdi]

HRIABER 7 20 2= b 2 OHFFIKITRERE 2 2 6 SOGHE~
DL | FHERED S PRUKITREA 2 ~Di%EZ1T 9,

R KRR /IR SV 7 R IR R R~ E LT
D5, IO~ T TV TEAKLERR] (AT A 8 ORIGHAF
SIS, AEEBOFE) CHRRIKEIFEME 2 il Fx T, b
T TVDBMERT 5 E CREEER A 2R,

31




TR, V 6 PRUKIEEMRE LT A~ O R
% %@m;#%ﬁﬁ#%ﬁ%g#i@fﬁm#é

Mk SO ASFFR RN TV DD EEMT 5 &, 7
4~&—@%@Lf@mmﬁﬂ(3ﬁ+4%)%&A#éo
FER 7 PRK PFKEFREAE 2 72 6 SO~k S 2 &
mCHeRBILEAIZIEAT 2, BEeRILEAIIFEKICESEN S
ENTVWDLEEICOAERT 5,

T == KA (R AT A R) OFRALEE

FOEHE, s Eeek: PRk &K LERA A @ TR T S 2 &
T, KENESRBRT 0 v 7120 SE 5,

TEHRAE, BRI PUSHE CHURTN S RRBIlE7 vy 7 % @
S VBT HZETREL SHD,

=4

€
\\

IHEMIT B EK—R
AZ® [EACNET TN
Q2
7

FSHE D%

L=y F 2 TRESNIIKZ AT 5HEETH D,

32




B LT AR E N2> TOZRWEE A IR ~RT,
(= b 3 ZHERT D T 725 HH]
o TR, WOHAES: B ORI E o7 ERY ey S B2y b
4 DGl ~BiET 5,
o BEERN HEAREEPRESR): WE, BRI A REE A BRI N
3, AT BINO N T T K0 ALK PN O W FE SRR EAE % 2
TWDEEITIE, ARIEEA~DBIED B FAK~DIRIEIZE Y b
V. b —ERRDN L, EAKAEELY ET, (FEIE, 2=y
1 I o AR I T O W BEBUEELC G AN L H D,
o AMEBIERC T LEHKIEND, AiEEEEASORBEKBE L
SLBRAKAE D> B JFOK ~IRET D,

(2 VIS P2 M2VI4 M3 LGS FB FAY TR FAZ
255

gt Lo el - Il
o 1L e | = Felk T <
; : 31 i i = 2ECLRTTNE O ¢ 4y
=
: M ' 4 " =1
| FHEMHBER—A 1 A
WE G SBYES, "l
g

B 16 : = I 3 4R

TLBAE DRR+

2=y b3 TAHAIBMLIEBIZRE T 71y 7 2K L TRE(LT 53
E?&)éo

33



(== b4 ZHERT 5 170

=y b AFIEAR Do B KIS E O R TR N FEN T
IR 5,

Sy KIE T (BIRITREM DR S NIIEIR 7 v v 7 Z (8]
HRIEE TR T D, MK SI2iBIe 7 vy 7 13R&EREI L, Bk
AUENIHCE E T2 XK~ EET 5D,

GIRBRAR 7 BB ERr: 15URRTREAE D & 35t 0 Fy B /K 1
~NBRTZ v v 7 wBiET 5,

R 7 DB AKEE & ~TFIE & k3 D ik T KB Al
ZHENT D,

2
i o
5 +
vz
H—ZMT 50 +
Azuri~) =
4 B
T o 0
B 1
o
T
L
i \ FEC I g
e | 'l | P
te - !
L ' ot £.E EE < B
o H = &
11 I ct——y : &
i | i 32
! L T 14t
. r g L 1
ol ) )
I
2

.
Loy
DOS F‘EE’AAI"' ALSE ne

1%/F4®%¥

L FHAE R ER

34



@2 RECEHEIZSLE-ANENER
it & BRI E O B 22 XL T O b,
# 21 : ik LRI RO A %

(meg/L)
EE# (Hz)
1 2 3 4 5 6 7 8 9 10
FE (L/min)
20 125 | 250 | 375 | 500 | 625 | 750 | 875 | 1000 | 1125 | 1250
25 100 | 200 | 300 | 400 | 500 | 600 | 700 | 800 | 900 [ 1000

L G VR

BT 2 WARREEA] (RAT A ) IMMEDOBZIZLLTO®EY . (FUKOMERIZ &
DIRINEITSR 2 D, )
F 22 WAKERH (XA T A ) BINED HZ

JEOK O ¥ FATFA MO FRINE
(mg/L) (mg/L)

100 50
500 50
1000 75
1500 100
2000 100
2500 125
3000 175

B - SRR VR

EUK S S SRDIIS OBIR (KEE)

y = 00403x+ 35402
180 -

160
140 <
120 //{

1

HIESENE (me/L)

088888
N

o 1000 2000 3000 4000
EiARKDOME (me/LD)

X 18 : W & N0 BRI
ML - B ERR

35



WA BIAI O B2 ZLL T o v

[E 5y RO 0. 2~0. 5% N NETH D,

T5UEE: 100L, JEEE 20% DA 1%, 100LX0. 2% X0.002%=0. 04k g

0. 2% IR A WIT 5 & LT, 0.04k g X500=20L

DF V{5IEE 100L & Bl 2T BABIA 0. 2% IFHE A 20L MEETH 5,

D-3 2FF+ 4 FILEDEHIZDONT

AT A MR, BEKERA, (5TE, BEOEEH . AEY O RLEE%, HEhlicE < o
FENH D, BB & U TIRAREEZ EREHE LT @ERBIGH A7 b MI, BI,
MO, AT FHEZDFEFHOR LNAHKD bDOEEJE LT, TEAHAE LG RTEOA
EESEOANE - LEILLBER L O E VAR, A EW SR X A 4% - PCB
WSAH A n 7 AeE W EEte 18 - EEY ORI IE0MRAI TH 5, x4+ A b ;UI\%@L
Wz EFEHZ LTS, RREAL T A MBFFOHGEE v v L OWE R & EEERHE
HaE bR EMEREELEAITLH D, BIMEE T U AZETeiHK, itf%@ff'r‘z(%%:ﬁb\ T%?
TR ARIRE ORI B CIZHRBEDO VR A R T 5, E - BUEE S IRNOBRYBISG ) bR A&
T HEGKABRRAIE L TRBBEHIN TS

36



#2388 - B o

FH b

AFZEIZOWTOMERNILLT DIR T,




&ii-t
AP B WEE/ S —
UL
113 S At o i Bt ] St
ICER- B EHBEE
Ba AR HIGLIEZILF
ok
NEITIKILERD BHEHESEL
TR
BED&FHFTEERE
KIS LT BIyME B
HE#_TERATES

O TFRADEBEFEANNEE EE
i HE

@ TFRABHBOEEEDSHKD
FAN., KNBEEBTOFE

QWROEZ(EZEEFD D1

@Hitrie g, AR PFHER E
(i EH

O~ —EOKREWME,
R FAEH BBEOER

X 19: %} « HFEFRFEIZB T 2 FEE OB K ONEHNFICOWNT

38

H SRRV ERK



2. BR - RAIEXOME

MEBEXOEHB

AR« FFFFFEAZE U C, TR HIRIC T 14T A4 M EANZ K D15 KE LD -
A MENMEE XA TA T T2 b (RATFA NEEAIR A OB A L D bRE ik
B BIIRROFGERERICEES & | REHIN - B O RET AR REEND, ] &%
Higd, x4 A b7 T FORRE - REY9T & L TIE, SEDAPAL, SNI & DG EICHAD X,
2T A S LIEOEEIKIT T 5 GO FZAEE ~ /179 5 E 7 A 4 1 (ke - Al
Jill « AL - PR L0 25 1 A2 AR E, FEREBAA R ICE T EF L HRBIC AN T4
B9 L35,

QHFEINIHE

FLREFEIC LV IIFRF SN D REITKR DB Y TH D,

O AT A LB L DK - GKOBEHEIFOFIER R IN D,

@ SEDAPAL KON SNI X BARZEICKI LC, AT A N IIEOA M, BAFER OHERFE
BGEICET SRS A S D,
W RIEENC L0 IRF S D RRITR D@ Y Th D,

@O SNI KERESOHME., V~TNOFERIZL - T, 34T FLIEOFHMENE
RS 5,

@ VU~ OITEHR Y E, REHEEEICL > T, 344 b TIEZEA Lz ks
WOBEMENF SN D,

FEF N O IEA T £

AREETITLL T E AR #E LTHEMT 2,

O FEREM & L TEAT 34T A T T2 M, off - Bk ATREZRREHE L, SNI &
BREOIAET 2HKRMERE L, *AT A N LIEOFEEZREET 5,

@ SEDAPAL F OVEESEBEKALER D HAfTE 213 L od & L CRIRE A < F Mo HAa & Hiffis
WMAITV, EEA~DOYE K& BT,

@ BEfED TAKER % ~FEAT DKM O E TE L LT, TFARE~FFTA b
HALAl - 77 NEEAT S Z LICX - T, BETE FAREE ~D AR - e
DmEEHD,

@ VU~HANOF/NMEEIC K - T, EMIEARPEKAEO BN L 24T S 2FH LPk
B IE DA BN E E 5 Z L 2B E LT, IR - ERIEBZ1T I,

® ~—REASOKPREBIC RS X 7o B AR & s - EiR o X N OMEHEIT O,

® ARFEKTHR, AT A NTT 0 b OMERREEEHEMEN DM T b 729

39



WCHBEREINE 2T L E LT, 2 AT A b LIEDOE K &2 5 FFEN O A 2 B Rk
ERAR

QEXDERAE - EXTLE

K24 FEhiIT ik - ERETRER

SEREIC B9 D IE BRI
O RATA PTIEIC K DK - HARLBHA T OFDIENHERR S 1D,

(7)) () AT A bR FEERERY | KEFEOFEFM & L TRET 2341 77
> N OFERIERGT & B E 2 ENTTT 9,

(1) (K AT A PR FEERE R | EFHEEN LI R AT A M ERIOFEE & &4
EWNTHEET D,

(7) (BR) AT A bEFEEEL, =R 7V —arP T 7« JICS DD
T, XA FTA FTF T2 OEEEE (CRER) ZERNTERT 2,

(=) () A FA baFhE L, =R 7V —arHP 747« JICS OIS0
T. ~L—T SEDAPAL, SNI L DEEIZESX, 24T A N ST FEEHA LR
FFA b TIEOREEPEKICHTT 5 H MO FZREHEE A~ T 5T L3 4 1 (1
HE - FIURI - AN T - Y 3R X 0 & 1 #2400, FEAEBRAGRICE T % LB
AT S #x BEET) 2ET D,

(F) (BR) xATA MR EERELRD | JFUKE XA T A M LANC X2 0B % OKET —
A DANF « IIZESE | ~L—Tx AT A MELAIOFIIINEZ MRFET 5,

(B) (BK) FFFA baFEE L, =R 7V —ar¥ s 47« JICS O IHD
T —TxAF A MEALAIOERIC & 2 BEF T AR 5253 5 Ak o )
B HRWEIC ST, SEDAPAL ~HEA « i A1T 9,

@ SEDAPAL, SNI X ONSNI &2 HAZEICKI LT, F AT A N THEOARME, A GER )
MERFE BROTVEIC BT D B REN L S 1L D,

(7)) (BR) 24T A EBREKRERY, XATA N TT72 MIBETAEXEBLIOA T
YAw=a 7V (FHRE) Z{ERT 5,

(1) (B AT A MR EERLRY, L—T, ~=2 7 MIHESE A T F o 2 HE
DFE - EEIFZAT 9,

(7) (BR) AT+ A bR EER L2 ~UL—D SEDAPAL, SNI K TN SNI £ BB D Hiffr
FZxt LT AT A N7 T 0 MR L7988 L BRI IC B9 D Blam i &
AT ARy (T ONE? /O U E5 F (e i = 05 A RN

B - SR VR

40



T KA BT 2 I B

(D SEDAPAL, SNI }x OVSNI = B0 HrE ., V~TNOFEEEREIZL > T, X474
N THEOFZIENEfE SN D,

(7) () AT A MBERERY | FATA P LHOEE - AT T Av=aT L
353, SEDAPAL, SNI RONE Z /L DA IS5 LT A > 75 A F ik
8 - ER A~ —TIT ).,

() (Bk) AFA FBEERE 720 . SEDAPAL B E . SNI X OVSNI (2N 4 % /i3
(BT NEEEZET) OHENFICXH LT, x4 TFTA4 N7 T MEIEH L-5EE Lk
AKALEREL A I B9 2 BRER DN O 72 D a8 2~ L — T EME L, HEK LR A2 B Rk
60

@ U ~iROITEH S E, RIFEFICL > T, 34T FLIEEZHEM Lcgoknst
HIOFRENBEIRE SN D,

(7)) (BR) AT A FEFEREL, =R 7V —ar ¥ TF o2 - JICS OWIHD
T, FATFA N TIEIIHOWT, FEIFFEETIE - 9T LT — X OB Z )L —58
FOENTIT Y,

(1) (BR) #AFA FEFEEKREL, =R 7V —ar ¥ s o2 - JICS OWHD
T OB OITERIRE . NI 2SS "L Icx AT A N LEOTFTELVA ML —T g
VEAL—TIT I,

() () %A FA hEFEELE L, h—ARr 7Y —arH s o7 JICS D IIDOTF.
~P—TF AT A N LIEC L 28GR OASFHICET 5 I —2BR & KB
B EOVBEEZIHE K Ot 2 F—% U TR T 5,

B - SRR VR

41



LCEPYISERS o

11

Il | EE T3} 10T [X]

yuE
]

et

(%) SSwlxus

(KH6HE) SIWHT

(FRMIEERILY) BSBVY

]
s _ 0 d N l 4 d g d da d q g | o0 0 0 q
L] L] ] [N [— &gy
[ [ ] [N (] T P FEC R
L [ L1 [ | [ (BWE DEWE) THEL
wWox
[ L] C1]
L] L] L] J ]
L CJ ] [ [ ) I
| | | |
[ [ (] ]
[ L] ] WY R RB R
WA R DHED
LJ I ™ (BTl & W) FalE
LJ M [ [] ERo BTN RENE
] (] ] o o e [ e ] EFER
EEHEO
[ ] |e— ] [N ]
L] L [l ]
L L ol [ p~ B 5 BT BROYINS W TVAVAES
= M - = =
HHEHYE L0
(] | eo— -
L] o [ L]
C] | o— = ]
(] | eo—— LJ [N W L DR
.. V0 e
FEWT) mHAY
RUEER - REMEAR
Ewa
i rezenn
[ [ [} | oIl [ il -] CICT[C T[T T esess ca-mann
M HHEEABO
z1 11 o1 8 L 7 9 ] v 1 43 11 01 6 8 v 3 2 43 1 o1 6 HEEY
F #8102 FH07 P i

SR lEETEE) a7 O

42



r
\

FnE i
EW [ Ry
~ 2
Joib s e e S
el L -
\N le M w M WM M BRI TR WL LA
Bk it weam| T WL kia
R A%k .
S e
Jo e
A rEEE @) AR 3
) P H
L rEEE @) FETI
L rEEE @) a7
L rEEE @) T
) wamm
LreEE @ ]
L rEEE @) ETLE
L rEEE @) wme
WHILRH L 4~
~ 2 o !w.r-ﬂhﬂﬁ
s o,
[ s Pkt i T Wi
IEX \wam m mmmm P [y
[ o ke Zwom TR, W 2GR
[ st B WE M TR L0 kA
\ 000 \AMW.MMHHM\M FWE gugm micormy, MR PRI
\ €21 \AMW.MMHHM\M e g\ﬂl«ﬂ\l&ﬁt&\l»»{;ﬁ
[ e LrEEE @ T . I
[ e 4 reEE @) -1
| 000 ) E S I
| 00 S rLEE B [
| 00 4 rexE o) —%us] T R
| &0 L rEEE @) wRwm A T AR
| 000 L rEEE @) nux A T AR
Il 80 4 reEE @) E T L P —
0z L rEEE @) wme miesanee, )
e P v T

ez mEEE 07 ORL

WEEE 1-(7)

(MO "YHIBEWERXE HF "EF) YHO

43



(4)-2 EHH U Z b
AR TRE RO T 5 S IE TRO LB Y,
122y RO X 2 2,000mmX 2, 550mmX # & 2, 200m
[ A AD2=y b 4 SMBEDETHAT 5,
=y h1l: 2=y k
2=y k2 A fllEL= h
2=y h3: Kz => bk
2= b4 R = b
BEOKATA b H{LA

7 25: EHEA Y A b

L[ RATARTI a=y b L
h b RER ]
T b5y | T R2 EMER #12
) zwfﬂf77/ | s e
B 2017 4 SNL =28
3 AXFFTANTT | 2=y 3 L4 s P
A FATA NTTo | 2=y b4 . S
b iRl e
> y | 10 48
5 FATA Mg EA MO-1R (20ke/25)

gl AR

(4)-3 BXVRTROELEEMIZDOINT

ARHETRIE « HiE L 7B R OB ORERFE PR IE, FEE TRITARHEICBS T, 4
ZRE LICENY = a A RPSTHIST 5 2 & &ed, £, KREOHBETHL 1
— AN H == (SNI) b3HEZAT O, ENY Y~ a A RZFEE, $A4ATA L
EORMA L EE T EIZOWT OB 2TV, S T IHERE BT A I W TR
BB IR0l BARRICIE, ANA VEREO~ =2 7V ZAER L, ESIRY A5 R B RECTE 7
EFIZOWTHNY T S BANFEEZAT 0 %, AFEEMRICELY <3 ZRENM
S U TCHERFE B 2 ik T & 2 K 0 ICHINI 2 sk 21T - 7, BEAT T > b ki oM 4
Bix, 10FEZBEL TWD, MFFERICEN2EM S LT, #BidT 2,

44



(5) FE R EMEARH|

(5) -1 RE X DENEIAH
REEDFES Sz T IR,

JICA
RS HhowB—ii—k
() KA F A o s i
SEDAPAL
RELE) ( )
O—hINHIE—1—k
R—IEWRE
(SNI)
H—RoZ)—avHILT 12T () &gfggggéu
(85) B H T AT AICS)
SHEBAH B YT IILaRKE
X 22: ZERSFEHEARH]
H R - FAERIER

(5) -2 ERAHE L UVEERE
IR, AT — 7 WV —DOFKE A2 FERITRT,

#26: AT — VRN —OFE S L OEBEFERR Y

ESTE:

ek - A I

U~ B TFAKEAR I B —x— |~ (FTEATT)

(SEDAPAL) Z1EFE KON JICA 7> B OURFEIZ G U CHEKALERIZ BE 9 5 i it
EATH, REEZBWTEFEEO L L TE/TDLFATA ML
EEEREONRE I F =T~ v a vy 7SOBMEICH T
5,

~— TS 0=y E—8— & (FERE - W R IEE N — N )

(SNI) FEAEFEAL D HZRERT R & 72 D F T NARFEOZRE M OVEFEEE~D
I 722N, B8 E0as0TE L A ML —ya I —6
D 1R 2AT 5 . TR T 15 D EHFEA OHERFE FRAKH] D HE £
BIXET D,

ENL o~ a xR | RS I L UMM R -5

5 ZVEF KON JICA 226 OARFEIZIE U T, a—H /v g o X —r3—

NOSBEFEOPKDZIT AN EITU, SEFEHEZ VY CSEREIE B
EIT9, Flo . AFEICBWUERIO—8RE LTEmT D11 T A
F TVEFEIEREONR T I T —U —7 v a v TEORMEICH )

45



T 5, IBIT, M ORI L LT, FEKTHRIL, HERFEHEZ ik
FERINZAT 9
RSt A4 b | ZEHE

AARENTR AT A MELAlL, AT A N 7T F iR RE
ZLTCETAMREEN L, ~L—I2B1) 5 B4 - Lo K -
ERRICAT COIEB 21T O, 72, BBlZ L DA VT A~v=a

T MERRDEAE 21T 9
H—ARr7V—ar A (2 z )
PAT 4 RS | = — XFRE. BMRE & o - B BIHERI A, RS
t BCRE AT, (RER-CHERE TR & 12 ) DB, B CoFE L X b L

—a CORE - B B EERE AN T D,
— M EEN AARE PHBAM (/) 4238)

BRI AT A TGRS O S0 J OV DA & DEEEREF 1T 5,
(JICS)

B - SRR Rk

(6) EXREMEEBAFHEDOME

6)-1 Ao —nN—FOHE

AREEOFEFMEBTHE (v 2 —_—1) X, UV~ ETFKEAH (SEDAPAL)
T D, SEDAPAL [T~ —BEfFIZ LV 1998 4238 ST SN - AL C. RS R I E S
AT (SUNASS) Th 5,

SEDAPAL OEBHNEIX Y ~ HHE O L TF/KE Y — B X DR - AT, AEH L OIS -
TS - FESR DR SIS, Eo, FROPITIIAF T SOHIBIZX ST Shiz
P—bE R H—=RBETENTND,

LLUF. SEDAPAL D#HE#KIX % FXIZRT,

PEEER EE PN
|
weE
L I | | | ]
AEB || mBR |[memEs|| #5586 || Bx- 888 | [FoYasb
£/
| | | | | |
. —Y
£E K| lpwan || mnm LEER | | 2BER ——

23: SEDAPAL #H#%X|
HiH : SEDAPAL #RIHE R 2 & & IZFTHEHIERK

6)-2 O—AINADE—/IN—FDBME

KEEOT—T NI T F—r3— NI N (A —TEWHR) Th 5,

SNI IZ. 1896 46 H 12 AIZ Nicolasde Piérola KFEHEIZ L » CTHIN. S v7-. EREAEEN
FEdE UMk S N2 FEERIRUA TH 5, BEEECL T T, BHEE, e T3, MilEER L

46



K& IR ORENYERICE L, BREEE 129 44, INEA2E1$ 900 #:CTH D, SNI I

BTt L, T OB Z B8 LN B S R08 E R OGO 50T fEREIT 5, F 72,
%%ﬁiti%@mm%ﬁztﬁA% RET DR ERERDOR Y NT—T DAL,
AHBORCHIBRICR L CTEERE LTS ZITO SV —0EERRAZHIE L TW15 |
Fo. YIS RO RS ERREAZ 72 L TRBY | IBEEZESNE S LA
DI EDRERE L, PEERER P EARPNEREH S T D,

(6)-3 EMYUVILORAKREZDHE

ENIY o~ b3 AR 1651 25 A 12 BIZEAR Y < IZRINE S =T A VU T K dy o
KFETHD, BUE, ék% 1% 20 OFEEE 62 OFERNRH VK 4 75 T ANOFEEA & KRS
BeAZBET 5, FEICITIEFEROCEFZI T T, B LEOME 15, EET SRR L
%ﬁﬁ\%%ﬁﬁkbtliﬁﬂ %énfwé [EINLH o~ a A RFT, 5IRRHA.
TR EOREBDMMET D R FREDREFIGHEE L LT E L, 20 FEHICFHEREST
EMIEL TS, TA5OFEMMHICIRAE L, KFAEE 25 HERST I BRI &
EHYTLEBRNHY . O OKEID TIZ 20 FHEHAFEES LTV D,

1

0

BER

20 #9B GEAR, EY2W. ERXTER, v A7 AHHITERE)

24 : [ESLY 2~ L 3 ZARFEORREX
Hidh - ENT o <L 3 2 K0 HPB L Y A ER

28http ://www. unmsm. edu. pe/transparencia/archivos/organigrama_unmsm_2011. pdf

47



3. BR - RAIEXDEMRE

(DFEBEB DR
(-1 £27E8) & ek

A K« EFFFEITBIT D ERIEH N OFERBICOWTLLTOHERIZE LT,

327 ¢ E7RIREN R OVERE
(S5 S
2016 4% 10 A Eo-mERMEREER hT o F— =, a—hLH Y

VA== N DIENEE O L mR LT TR A FE i,

2016 4F 10 H ~2017
F1H

XA FA T T NERE RO E

2017 % 1 H

IHAFA T T FERR, JICA T L DHER Rz,

2016 4 12 H ~2017
F1A

AL AT T AR S

2016 429 H ~2017
F2 A

@ O © 6

BLHES ECHAANC BT 2 R ORI 7 & A A v MO SCHR
A, BABL TR S, s T & 72 & N,

2016 EEEFEMREA v Z— vy FHEE] ITXD 2016 4E9
H~2017 £ 2 A F CHERFREBOMB 1 LB F—0 Ty
& LT SNI IZBEAE,

2017 % 1~3 H

© B AR BAL—~D¥E gk 2 A 23 B v AHEE,
IR A% T EMER A T3t N - TS B, BElER 4 F5E

2017 4 4 H ~2018
F2 1

D5 - FEAE B M (BEA MR, Bs7e &) MM EICBI L T,
SNI &K EHEfET D72 L, BHONEOLEE, EhiFtm oL T %
F i,

« EMER #1& OIREIZFNCOW Tk, HHE AR ORI L
% F i, PR DEMZ T IE LIS OV T OVERTRA 2 0, Mkt
ARE TR X OHE KR & i,

- BRHMEH A (2 1A T B MR RS & O SR, BRI A T L -
THHD L F & DSk % Fh,

s AT F AT =2 T IIVOVERL,

2018 4 3 H

@HEKMEL T T o N OFREIRFEGB L O T 7 MR ESITO T R
D FE i,

- EMER & DT BHE b (BEEE, SREHDOSM - A,
LEID AZP L)

PNE=
[=ISN

2018 4F 4 H

@ ] B B H 25 % F i

FFET T v N OREGITOEG B IRE, KK &1 E %Kik,
W IEE) L U CEN Y~ 2 AKFER RN <~ 122 T SNI
EHEE IS —EEITOZEERE LT,

7T v OEEHGE, B TEOITH &b, B E CH H/E
SEIZOU T, EMER 0B i A & 225, BLHFH AR MR E, Fhd
7 & i,

2018 4F 6 H

@0-1 25 —[n] B SRS & FEht

48




TS AT X AL A NARICE G A R E L PR O SR A
Fihte, A X NEOW#HD Ei, E-5%OE TR RAERMO-
DITHEEL DA FECRIEE T & ik & i L7,

2018 #-6~7 A -2 FESTH o~ a ARPICEITREBHR, 7T MEREH
I, ENLY L3 ARG, KA GESE (FARMEX #1) | £
fE (FIMAR £1) | JESLELESE (RENASA ) OHEAK D MLEE % FE i,
< V=P LRI TSN L H[E®E 2 F—%FEfh, v X —3— |
DOIFREZIT O & & blo, FETM OISR EZRE LT,
ENY T ARFETT, —RICABR LTI —&FH L
7o UL I F—LRERICH 7 v Z—3— ko b G
HBAEITO & & bic, FEENDIFEFFERZHRE LT,

s FENLY e b 3 AR CRES AR S,

2018 = 7 H -3 KEFEEICKI L. 24T A 7T b OBE T IEOHERE
BT DWW T O HEATR R & FE i,

« T — Z U N OVFERERE B 0 S T

Hig - AR
(-2 FEFHABTEER

OF R BRMEBZE: h V¥ —r3—h, a—h a7 Z—r3— NDIENEED

2 Lk LA 2 L, Failhas 1 (2016 4210 H)
BUGSEREAAT O REDOMER DT, 2016 /- 10 H 10 H225 20 H £ TH—[EH O~L— T
AT -T2, BIREZT DENTAT > 72 JICA Fh/Mp 3 (e ST A <. BEIC B 23R 1T
ROBEDEHIIDH T, TOHEL OEENLMWE DY EZ T 720, Filloe¥Es
MR 21T - 72,

P LI 2I3U T 6t ThHY . F—RIHOFEEME LT, /vl 7 (ARG RED K
KFA—H—)ZE LTz, F _REUBEOFEEM & LT, 2= =7 7 27 1L (J
HETHY) . Fva— (BRTH) ZEME LTWDA, LT oM & bk Ic Eirn %
JEIZH g EIT O, Sl —A BT Z—X— D SNI & b HREIT- T2, E/emok
Pe LHRARIZOWTIUATOEY . (HROFEMIC OV TR 4 2O Z &)

28 1 B MIEMZEBROmMKIE L ERERAAEIZ OV T

[T A e Mo OV FR TR NS

[HIRRSE - 2=/ N—H L7 |« BIMIZ T, AMBKAZHRE L, EKICEY BN D 2 L &k

J AT 4 VAL BTz, WHKEY TV 7L, 24T A FTUHEE T

ERE  MERLE Tre TORER. AMERKEIZ/Z2 Y . COD 300mg/L—150mg/L
IFIZ72% 2 L Bl CHEGR T 07 O UG ITIEF I IF
LT 57,

HIEOPEAKDIRBMIZOW T2 R E AT L, 77 b &
HE L CEMHEENEMTXL L 2R LT,
RS :BSH= L7 b1 C BERICBRIET A - ORI T TV . EinE ok

RAAT ¢ ath KA 2 BT 10w’ AT D,
¥ RN KT T 7L RATA FEEINL T, HKAE

B> T D Z MR LT, IRDPHER TE o0, FEikR
IRF D BARAY 705 & 7 1L 7 EEEIZR T B A b AATV, kA
WA LW EIERICHIA & 2 A v D &5,

49



RS« a~yLa 4k
e AR T

- BHOPKREY TV L AT A N THB A SR L
Too HEKDBEIZZR D . pH B3 EIC/e o2 2 & 2R LT,
CBEERITZT T AWK EXF A FEIRFICKRE 72
BLZR->TH b x, BAI A MOLEERBEM 70 EREMRAIC
R EZ T T2,

M7 m ) 74k
SERE - LB SR

- FEOBH, PKOMEE, JEAKAELIZ OV TOERIZ O
THHAbEEIT- -,

s A UL— O KF ARG EET THY |, T O
HETER S 5, YA TRER S bAUE, 7 THIC
HEH SN D ATREMERN E <L BREBE W,

c XA FA NT T P TOEIEET TR, 74T A ML
FZF bR LW EmMEMR L, £z, #hF TH oKL
BERIFICOWTERMIE LW AR & HKLBIC R TH D |
T N ERRE L CHEIEFRENFEMTE L Z 2R LT,

[HIRRSE - Ny 7 At
£y R W BT

EFEEN ENR - TED, HKAEE LML T\ D, LB
R B Rl 5 70 UKD SS 2 X LICFIF 50 % B A%
ELTW5s,

« BAE DO PR CTlX, BIHLERD & & R BB A2 > T\ b,
ATALERICITEE — 8k D)o TV DN, BRI R B I <
SOE | ENRHEL TWDLONRMEE > TN 5D,
CRBEOFNC, WAWPCIEMERAEIZI L TE LT, 24
FTA bEfED Z LT, WREREOEFML EALHEKDOKER
FEEZEZ TS, BEMIZIE, TENL THHKICHR AT A
N, APILERE LT D, #o TWIUEE — gk Tt
L. WRSBEONEZ LI-Wwe D2 &, REBELFT. BEXAtn
HER L, FERFFENEMTEX L L 2R LT,

ke - LT R
AR B AL NI

* 180 Z M4 L THENOBRET A& 2 72\, IS0 DERITI3KE
BN D76, FERAICE Y MR T2,

B R NDE T o To KD EIZ e > TH
D, EKILME ST BB ERICHBOK Lz & 2 A AR
Lizi=th, HIBERMS 7 L—ARBEL TV,
CBUIGERZ LN, 7T hOBRBESITNEEL <, HR4Ae
FEOBGE & L TUTRLRENAML MR &l LTz,

AR SE « SNI
WHE . ~L— T XS

s HEKOHFINA NI NI EEL <720 | I E o TE, &R
RPN BE D & THEAKMEED = 2 MMEa T e 5722 0IE
RGN D Lo TNDZ L, FAKOFENRT TIZIHEE -
TEY, KOAHEEZVLELETHEETISICHEZLZ L, 7
EBIHEEORN 2R LTz,

B SRR R

Q¥ EFMEME (2016 4F 10 A ~2017 41 H)

2016 4F 10 H KO 11 FIZBHICERE T DHKAE T T > MIOW T, &RaE - BUYEZITV,
2016 £F 12 JICRR B ORIEI NSk 2t R OG5 A (BMER #1) & Oz T o7z, £
To R B O ERER R & & FhE L7z, 2017 48 1 ISR O RE O T DIIE ATV,

50




[6 27 B3 EE2 T o7, BESHB I O-UL—DRZ AN L OWE2 TV, LB EEIER
%ﬁotoit\% MFEINEEN 21T TETHLH 7 ) 7 /U 7k RiESRM. &
B, FEREA T 2 — IO T, A= CHigExEITo 7,

@FAT A NT T hoEik, JICAIZ X DM TR (2017 4£ 1 H)

FAFA BT T FORYEIT, 2016 4F 10 H 6 H OFRRE D HREF 24TV, o filE
WCHD A TERESR, TE@BVICE L, 11 A 29 HIZ JICA REF L 0 8RR A% T2, &
D%, BT = v 7 LRGEIRE ATV, 12 APRICITRETE2RELE o7,

@~ —Z A T H T EfE (2016 4F 12 4 ~20174E 1 )
Xﬁ%4k77/k@%¢kﬂﬁ@ﬁf HASIEIE & FH7E L 722 2S B A g %k o Wi ¢ 1
. 12 A 7 BIZIEENO AT CEEOER R ST b AbE T 72,

R EEM B EORE T AL DORET-
AR RT OFHIZIR OB Y ,

% 290 W@ HERT DM

Ny x 7

FoR— H
No. 1 Neonite cleaner Z=v b1 R
No. 2 Neonite cleaner 2=y 2 JREFE - Ak
No. 3 Neonite cleaner 2= F3 MK

51



No. 4 Neonite cleaner = M4 R
No. 5 Trans Box 7R

No. 6 Neonite AT A MEEA
No. 7 Hoses A=A

No. 8 Hoses R—A

No. 9 Electric cable AR

No. 10 Parts/tools/pomps T HAR

No. 11 lifting beam WEH B — A

it FRAR R
A Y 2 — VIILL T O,

30 EWM A Y 2 — )L

20171 A 7H AT T A BARFED B FE %
1 A21H PR

1 H22H AN RN
2H1H AAVS

2H23H 7Y AR

3H2H B T =

3SAHTH EMER #h 1 {&

B SRR R

@HLHIER BN BT 5 OBREE T & A A v NMEOSTEREA, BB TRr X, fikFee
/e 89N, (2016 429 H~201742 A)

12 H 19 BIZHfr L, 20174 1 AvD 2 HOMIZAV—B Y A HBICBETHTEELE LT
WS, UL — TR ADFTEE L 72 D 0BRH D Z & AR Liz72, FHE O RIE D %
LT, BB CITBRMORE EE TH D BMER #4752 A2 LT =72 EMER #23 % A4
A NTTUMOFIAEEERSTLEW, JICAIZSIEEST L EICHEE D Z ERo T,
ZZTJICA SNV —FBH A2 NEER L, $A4 T4 MPREFREOMRITEITI L &
L7co EDTDITHE R A ECEOIERS, BLOmBIZES & OB OIER A1T720),
FATFTA NS T bOFBEIFT201TH 1 AT HIZRATA MARENDRIEL. 2H 2380
FWBIE LT, TOH, @EER T, 3 7 BITREETH D EMER +HITHEM 23815 L
-, SAEER OB FEIINEE L o723, 3 H 14 BICEM COEEF = v 7 ITREEEL
52T LT,

— WA RTEE N VESNPESE B A2 (LA, HIDA) & MNTATEOE N B A 5 IR BUEERE (UL T
JETRO) 23 FRFPESEE D RFt A T R CHEM L7z 12016 FEEEBIEE S 2 —r 2y
THEIEIZID 2016 429 H~20174F 2 A F CHEAMETOMBE 14BN, v X —r v v
& U C SNT ITBEAE L7z, BEFEHIE, SNT @ TR KFRIZE B2 OMBEESE DM OME D
MBEE~FEZORLIZOWTOHBAZITV., PEKABR IR O A% FEhE L=, £72. it
%z B L2 oS MeEO R CEBNCHIZ /A LI-BE~TME L, FEKRLERIZ DN T
OFER R &I 2177007, (B3, FMEERR. ENLRYR EAE 14 i ~iiash
M) 51T, SNI 2B L7z BiHE 2B W THEKLERIZ DWW T OGRS HEHE O R,
BT 28 E B I o tz,  (WHESZIMEH 130 4)

TR ER, IEAGRL, BARA—VL—RIOEZE G T HERE, ChOOFEREEE T
SR ERONEEIT -T2,

52



ERTERORT TATA PRADEY

©® B AN S~ —~DiF F#gik (2017 4 1~3 H)

201742 4 23 HICH Y AMICEIE L, 3 A 2 HICHEPI TR % 2 o7, 3 A 7 HIC EMER
FEICIE LSRR L, 3 1 14 RUCHM O JEABER R L. ERICKIBT 2 2
L EMER LT, BEBHRNAIZLL T Om®mY,

BEMERORRT 1 BREERORET 2

il i oD VEE e B I« AR OHER

M ORI~V —I2 T, LFOF = v 7 U A B TIT 272,

KIBHF =7V X b

HMBBRER T = » 7 U 2 b
JE - B F = v 7 HH BES
51481 I - oy | GD &
PSS AT + BEARD 72> i
S il 3 E L AEBY T 5 7 @r
i ReA B IE I (EE T % %> @
L v I VEET % > Dy &

53



1 E SN 2 0

- 7
i AN 0B .
B - ARFE 72D
= 7 Fill > N - h
s KIRNAZ2 A D
T g L AERT 5 A 75
fey TV e sy s | GD &
B
e vy akes | wECEBTss | GD @
FA TG AT I VBT B @
LR IR T 5 7 &
PR B WECEST 50 | (D6
\\ IS - MRS TR 7 <
VLI A2 )
I« BRHB 72V
" & = AN
ALER Kl KIBFLA 22U =
B - RS2 D
B2 577 il Z N 7
ATEEI$EI 7}(#”5&%1/75\\7;&1/\73) =
amybo IEVRR| e~ IR 7 ?
VLIRS - 73
W - SS 7 i 1 (R % 2 i
LA E I AEBY 5 7 Dy &
RS S IE I AEB T % 2 5
2T ¢ — B - WA TR\ &
- B - WA T 7
VE YR B2 5 £ - &
P?()EETEH*@ KIRHLN 22D
amy k3 FhH L5 - BHE A 22V i
i A oy _p . - =
)T Ly I ARYT i E I EBT % 5> 5
VAT T BT HE(EB 5 &
KR S AR ?5
== 4
=2 b T e sn | GD @

~ T Xy NIRRT

WEIECAEENd 5 0

G =

54

HA R

AR ERR



DL - M E Vel (FEM R, Wk7e &) BEMEREICBA L T, SNI &2 EHikEd 57
EL BHINEOET, gt oL T A%, (201744 A ~2018 42 A)

 EMER £t & OREZINT O Tk, DL AR Ofis 70 & 2 i, K OEHRCZ 1T
I LA DWW T OB 2 5, MM E ST X OWEKIR IS % ik,

< SLHFRAT (2 0] F 72 B RS & o FHETYTE, BT CUEE L2 L F &Sk
7 % i,

AT I U A =2 TV (HARGER) OVER,

@FEAKMER 7T o b OFRIEIRER L N T T > MR EGATO T 7o 3,
EMER th& T B ALY (BEGEE. REZOSRME - A, ABELERYRZDL) 282
ALY

@%F —n B BIMER 2 F 0 (2018 424 )

FRET T b ORBEIHFTROM S-S 2 RE, FEIE L B E 2, S &IEE & L TEN Y~
T AARFROV LIS TONL &/ I 7T —%%21770 9 2 L &2RE LT,

77 v - OEIEREGE, B THEOF b E b, BURELHMEIEIZ OV T, EMER #R0H
Hf A & 2K, BIHFHAE R E, Fhle & & i,

B R B HEE S O RS & EARRRNFIC OV TIILLTO®Y . (HROFEMIZ N T
TR 4 RO Z L)

%32 S PIIHEB I OB MG & ERERANEIC VT
[k ORI

RS : Tren £k « PE/K 500 ni/ H (20 mi/h) FHEFAEDOREZ ML L TV D,

TR fRHERE - pH, SS ZHMEEIZ T IT 5%, ®BELRIANEZELTWD, pHEZE
(T~ At | T DA, 24T A FOREEGEAZBREFTL TV 5,
DOk t)
[HI G © EMER £ SRR E 12O W T OIINEIZ DWW T ik & Fh, S 5 1255500
SERE AR R OEEED S OHK D% & KE LT,

T, B ERS « SCHNDEREI . PRBRIDA, HRA - RO FIRZ EOfERR AT o 12,
Aip L

EMER £t & O Wi 0k +
MRS : /Y CFEHEORE AR L TH BV ESZ £ T INES TG 5, Eil
7t B AT 520, xR E LA R L Bt < 2 Fa0lcqT
SEFE ALY, DIRTIRR B0, EiEA E < A= IH D0, ZIFANDOH
— = BREVEEREELZTEDRITNER SN Eoa Xy s aET,

55



RS « [ENL
¥ERF

(LA MOLINA
UNIVERSIDAD
NACIONAL
AGRARTA)

- KEFENT, AHEBEKLBEERRIER DS E L Th DTS, x24T A
MEMZRE LIZWEEBEXTWD, =7 a2 K0 EXE 24Kv O
AHHICE L TIRE R W,

REGFTO LI, 27 UV — R EIL EOBR DA ED
METHD, TIDIERATA NO&ERAHIZR 5,

SR SE R DR LT 8 O TR SR BT (%)

[HaR5E BNy
b3 AR

c XA FA MEORFAZONWT DT LY v b TR Hd=Z T I
Fhn Uiz, KRPAID B ITFEAKAFRIZ SOV T O RIFFZE 2 D 5 7
N o7,

- FEEEMIMIE 1 o A 2, EREIR KRt oA | &
RS —BHED D DR OEEFE AN ARETH D,

- R OFE S R T D,

- FEEEHI T, SEBRERAY BEKA S moZ 7 16m X 3m D
TR DT BT DN ISR E L, BRI ERENICRET

50
- B PK (AEREY LG T) BB 2 8 IR A
ERSE

*THG6 BNDFAEITRAIZRDE, TOHRDEENEE LU,
U T AL N— SNT A U N —NEEFE A B3 A X7
U,

« FEIEHEM ORRE IOV T ORIEEEZ ST,

ENTY <L 2 KEETO ESH SR
BAENOL = b TR FE R == A

56




FHENOAERERS | FARRECHT SRS

ARG @ AQA
quimica
excelecia en

serviceio ft

- BIZE 23 FE~UL— D/ NRUR K ALEERERT . K ALER K LB E &2 L C
b\%)o

c BEEEAL WREFER e EARD o TV A, RFEHR 130 A (40 A
NI o=7),

SERE - KALER N « XA A NEIE A AQA OGSt TORREEZ LT 5,
OB A R 52 3 :
Eaan :
AQA #1: & DB DR T
RS . U~ W RIEENZ OV T g A £l L7,
T2z (ccL) - BT 15,000 £h, PEAIEHENRNZE D XFIGIZE T LTV D43

NN 3 AT A MBI KREELEZFSOTHAI EDa A |
15T,

T AP TRICY <P LN THRAK 100 fRIZ T 72 14 b SRR
RFESERMET 2L TEE LT,

c WESIL 15 5000 th~D A — /L5 & CCL HTIRECEMT 5, A
R hOEEF S CCL 2817 L CW DA FIFEICRRE NI E LT, %
15, 000 ()

< WAL SEDAPAL #3E 9% Z L TAE LT,

CCL & DWW DR+

57




HARSE © TR

AN
Ay

Asociacion
Peruana de
Porcicultores

K OFER BN XD TAKORMEIL, § 500 J7 D /XA A AL A fifiy VL
HLTW5S,

« HYEE A 2 72 X 9 SEDAPAL 7B gk LWE RS A - T 5,
HERZR S TV D DL, KOBKG O D TR THD, Vo OB
IZR > TV 5, AEEHE 30L / A ( 6ni/ h % 5 ERR)
- FEKDBBHZ OV THEE LT,

BRI L Ok Ok T

[ #R5E + GRANJA
LOS BUARANGOS #t
E VT g€ 3

s HEAKITIE BB AR LTV AT T TOER S T&E TV, HE
KIEEREE L e oTcly, XA TA MR ZEALZWESZZ T
%o B E COEBIENEL FIHEOBE NI L WA, 24T A b
ROV TN aRME Lz, BEICxA T4 FEFEZWA LW E

DA Z157=,

BRSO %57 RATFT A - EMHER]

i v/ R DTHK

[ AR5 « FARMEX
Zan

B N (e
A= —

- 7 AL TR T O LR ERIZEB VDT, T 2 1 90%DHEA X
20% (%9 3000ppm) IZALER L, AEFEREY & U CEEMBINAIGITEA T
W5,

- REFTOFAFERHYEARIZEE G of) IZFEETH D, (BLFEH)
CHEKITEEREDTHY . BESEERET 2HNENRH DH DT,
FARMEZ #2330 L T\ 2 A ERFEMNIRER P KT £ THES, A4
FTA RLBE L% b . IRMEILEY & BEK & B BRI LB )N
BAKILT S ~TE S, 2D Okt 600sol/ 10t(hT7 v 7 1 H)IiF
FARMEX #E23 B #0925,

BKREWET DX FARMEX #t & O Wi D+

58



T #5E « NUEVO
MUNDO TEXTILE £t
SERE - MRMERLE

- BULE . WAL HE R LB 1281500/ H (1000t/H) TH Y | AT A
MU CTUETE 20 THIVX. | FHOUHE THMZIEATE 5
ThbH9H, iz T2 MLV, BERBICE LV O THR
X, REFEA~SmO FREEMEZ L, FEBRL LY,

NUEVO MUNDO & i DAk

R 4E © SEDAPAL
BT B ==
I

[BHZEA / _—2 3 i)
AT A MG D LD Zebbs 2RI U 7o Pk AAEE O 440 & HEK

Y2 B2 O SHIEICOWT Y vl L TEMT SIS

— T, YD TV THZLETAELE, (WR: KEHUEL

SN DFEA 72 &)

[mE=E]

AT A NOEFEEZ LD TR LT & 2 A, KEREAEL R
LTSz, 2oL 7282 EALTH DX TE LY,
[ ERAEREZ]

IFTFA FNOBERIZA T F v ANFEALO T, KNI
LRLTWTHA D,

BITE, 80~150 L/s DM CRLEE L, F/KEIEIZ 6912m /HTH
Do
* Rimac JIIOKMFRF 0P =7 FERZE LT,

™

SEDAPAL &) & & Hhis Rimao,u|o>ﬂ<&@ﬂ%%ﬁ

FARARERR &

£ itk

B SRR R

0-1 %5 =[0] B Bl 3£ % F2hi (2018 4 6 H)
TS T AT R AL A NALICEIEZRE L, PR F2EE 2 i, A 2 NEOR,

#e b F it

59



PR S - EIZ) Ko
W DR RE L TV DERT %&ELTV%%?
i m -

CREREFEOMRT | 77T AT R A A R =2
~ AT

IHIT, T FARATF AL A NVAENICEKE LT 3550 L 2 dkdal- SNI B aFEm T
DI F—EF, FATA MR DUBEPHENTH L HEHI Lz, ZIEPHIL, 3
FFA N7 T2 PO ROV T OEMEEEG, 4% INODOEHELITETX
AL LTk sED DL TETH D,

#£33: TS FRATFXRAH A N4 Témi BAERTEIF—2MFEY A K
Y =B EL

?&g@g£fﬂﬂggfgggggggf%%%7U~:y7¥

Topi Top M LS

Filasur S.A e RS S

Nuevo Mundo S. A ot i 2

Aris Industrial S.A MRS, [b5in 3

Aga Quimica S. A T3 K AVERR A T i E

NK Management S. A MEME o Y L2 v b

Ceramica San Lorenzo 2 A Vg

Hig - SRR

Z OO FE 7RIS & HRNEIZOWTIILL T O Y, (FEROFEMIZOWTIIRIR 4 &

oz L)
34 = RIBLHEB R O TR SE & ER RN IC DN T

[ 8 5 R OVl ‘@Mmﬁ
F 4 3

RS . 7~ | KBNS A, 7 4V Z — %@ 72 SR E L2y, @D
F AT R RAY | SEEEEERNOGEHANEE LW TH A D, FIEWE SS(suspended
I Zan solids) Z P DL LWL T AR D 5, BEL I 2T

60



SRR - Ml LG

SEDAPAL D PR EEHEIZHIETE D F 2 HFF LT D,
AR TA MEMIEAZREL T D, Sl E ket zv,

ARG« ~b—

« AUL—BFII A S A T T B~ D AE D S O I3 E BN & 2L

—ZEp et WCTHET DHEANCH VO, ANIEHER~Da 'y v g &R T
SRR - pEtE AV
cRAKAL, KEDBETIE, AL VRO T THRT T ADS
UT RSB TRER =T 2 HDTWD, 2B, ~L— =R L L
TIE, PR Z VR A5 L LTV,
RS BRW | - EHEOBLIZOWTHHZIT o7z, (In* I E R X AT A MI
= 0.3kg FREHE AT D)

( Asociacion
Peruana de

Porcicultores

)

- s BAEEITHEA L 1kg S50 (3. 5m’® LB Bl Ai L7z,

T AR DER+

[ #84C : RENASA
Zan

SEFE - gl Tl
M3 2 A o

i

<G CHRI T A FE Xantatos, Ditiofosfatos, Tioncarbamatos %
WERTE LT D,
- 3 FE¥AD Xantatos & HET D EEME T, MM E 2 F/KLEL L COD1000 Y2

TFTWAEmbd DA, CODL JT~1 J7 4000 ORIKER Y % Kb &+
HHET, R&KERZG|I S LTWD, ZDC0D % Fif 5412, S04, DQO
ZROBS<HFHLNT T M (T n’/h) ZHLEL LTV,

< ETIE 20kg 2AT A FEAEAEFHLL TV D,

61




T AR 4G * PACIFICO eGPt D 7 N—T 24 TH Y | YetaHEEZEHAL TN D,
COTEXSUR £t - HEREYINIECFEARUEZFFE L TV DA, $0.25/m* TEFE
R Yefadt | LTV D, BMA HEHIEHECTZ LTV A 00 E M osE T ke
2. BRI AL 2 T\ A, $8000~10, 000/ H (AEE & &) 1200
m’/ H 2B LT\ 5,

c KOBEAR(ETFA)IESL.25/m° TH D, Lo THUEHELZEDD L
$1.5/m* DK TH Y §45,000/ H ODZEOE R NFEAEL TN D,

- SEDAPAR 735 A BE #5123k % 728, DBO5, DQO, S.S.T. AyGIIHRAIED T F
VRTZUTLTWA, LL pH, SS. CITRY U CTHUE(E 2804 15
»H5,

cBEKERFCFRR Y ©— 7 —3 B2 1T, AT A FEAL Bk
WE R 27T R o7,

COTEXSUR - & Wi d BE7K pH10 DJF7K 2338
K1 7T M RER A FH# 13 pH5. 5 1
71k

ATERE LR

HIRIG « BREEE « AL — DK FEHE R T2 T HEAKRER 72T T < R o 7B R ALER
(Ministerio del | HLRJETH D LKL T\ 5,
Ambiente) « OFFA [ ZEEEREAEGNRO -k ERELZE =X ) > 7 LT

%, SEDAPAL 721 T2 SLilfpk72 E~N—2tm2E=4 Y /T
b, TR EEETBRAEL T\ 5,

« FREPEKALER 100%D AL, ALERK D 50%HEH] FHEmK & 58 F % BRhE
ITENEZEEHH (2011~2021 4F)BRANA <°, [EZ PNA SHEINH Y . Fih
ZTNDOFECEMBENED HIL TV D,

< ANA (FRBREANED-HEYEEZET=F ) T L TND, B, hE
PRI EARETEL COWHEERER TH D,

62




RS - (R
fER
(Ministerio de
Vivienda
Construccion vy

Saneamiento)

- BIES300fET434 b7 r =7 b0 | FBIBIENL I IE

DY, BetRftlE=F Y TV EERL WD, HT RV

NOBEMIZRIBETH S,

- BRARF O BAEE IRTEE b £ L T\ D, Bl A ViR &
0. S EREBENEA LIV y v 7Vl Tl BHIMICHAE
WMODLE L7 HRE LT, 62 hFTOT ¥ 7LV TREL, 2,200 i
HHOBRM AR L TWD, 1 FEHTZD, 2,500L DX 7 &l
L. 1 7 A oOKREREEL TWD, B 5~6 FR7r =7 b
&S L T\ D,

« BRI CIIAA AR — B R 1L 80%, HEAKALER 40% @D UBS & AT A (i
(RIS FREI R E S D) Z 3Rt LT D, USR8 10
TEFTLL E&H Y . 800 T AN 1 DOAHIZ 200 A~2000 AFIAEL CE 5
LTW5)

EEEREAER & OHERORET

RS « APEE /
ITP A= FEH AT RS
(Ministerio de

la Produccion)

< ITP @ FAKALERERER 5\ T FRIAR % O BEKALER % - D b %38
ALTEWEEZTWD, 200~300 T DFRAF A MEMENE 7L
LTWa,

D L TSI S KB N Y . £ 2 TxAT A
k&2 RBRAICEE N2 E D Z & T, Bkg 1A A FEAIEBEA LT,

ARSE - KEHT
(ANA)

- SRR OANVEIRCTH V| EFRAKEIEFHE OER, ~L—0DIK
HEHEZITo TS,

 JSUE~D R A FLUEE 2 B T D, Bl 2 1E, SEDAPL (fEE A%
BB DVEEE)  ETEPEKALERK 2 VMA EREEN THIIE, KK
JINTHEd 2 LM TE, ZTDK%E ANA BEER LTV 5D, FEEE LMP 23
SELNTWADKEMRAET S DI1F 0EFA TH Y . LMP ELVEE A7~ S
RWESITEI N D, F7-. SEDAPAL OB D HMEE ITHENTH 5
N, BITEREEZWZ L TCORWERHLOT, BEAHIVTESE
1217 <,

PR, AL T, B, AR EA S EICRT D HEKE
YR 720 . KERETED BN TS, FElAamicBg LTk 2017
AR ST K ETRIASUETE GEA 30460) T, K - KVETE - 75
71 T W~ DOFEANFINN D KPR 2 FFE « KT 572D DFEREZF T,
KBRS D01, RS> BOKEERITIHESN TN D,

c HEKAER T T R EHEIHRE N o T2 b D& ANA ARREE L,
-, £, KEEEST TR LR EVERT D,

« ANEXA LB I T FEEERBEELANED ., BEAVEREL TV D,

- SEDAPL {5{RALBRDUGEN LB & STV D,

Gk

63




[HRRIE © gy
BERBLRAE Y — &
A Jr)

(SENACE)

« SENACE DERIIRILE L OMEREIC DWW T 7V v 7/ % FEiti, EIA H
FHOTa v AR LOREIA O—TfbOFARIZ DWW TR = B v & Elii,
GG REHESRELZSEDZ L)

[HARE « BrEifir/d
¥ )5 DIGESA

« DIGESA DIEMIARALES L ORI W e T Y > 7 & £, EIA H
FHOTa AL EIA O— 5t b DOIFRIZ OV T E T % FEi,
GO REMASEBEESEDZ L)

ARG « Bt
JT & —E X
J&)

(Prolnversion)

CEWEICOWTIE, BHWN - AR~ —F y MEKREHEEL T
W5, (1) L4 DEEOZ L)

TR - [E SN
{emliE v H—
(CEPLAN)

«Eduardo EIZE LY v~ /L a A RPALZTLEHRHZTH Y . 5H D
FEEEETE A HF LTV 5,

< 2011 FITHRE L2 [EZE 200 4F5HE T, 2021 3212 A A0 85%I
KL TIRC TIAKE AT D FAEMERE L L MVCS A3 LTV
%, 2017 FFEEDOERRIZ LK 67, 4%, F/K 72,809 TH 5, 200 Fi
W23 T T, EFEFHEFELRELDH D, REOKRERELBIT ST
WA, FiA RBIERH D EA TRV, Bl 21X Prolnversion @ A
FLT DI BNDDENHIT D, 5% 5 LWEZFGE 2021
~30 FFEaAFo TN,

< LR OHE KRBT KR 72 & %2 > T2y, BUIE IR 5 8k
Fe2(S04) s, WiFET /LI =7 A AL2(S04) s 72 E 2 L T\ 5,

» CEPLAN 23 E O 72 8L ILBEAKIZ DWW T OEZFEXR RIL, =R/F—Hk 1L
BWEFEL TS, KRBT AL AMEHT XD BRI HEN
2\, EBERBGICITEABREREOT =2 72 L TEEETD D
DX 0EFA Th 5, PKEEITREA D~V —2 2RO TN D,

- U~k SEZ HIRKIC KA OB & 7% S L. S EFEOPKLE % 5
HENPHRNIIIRTHA I,

LoD KJF—

AR RN BAJE
#R17 (IDB)

WA KA 18
LA (KEW)

makde . R4V E
Bt 7184 (GI1Z)

fth K —DH Y AR O & B iR 21T - 72,
(@O Z &

Z DAl

HRRSE © AARKRAE
fiF

CHEAKHBNC LY BT T FOFREREE - TV D,
J5ARAERE T HIUE, SLILEROKERT ~ L H LIEIC L DAk, &
R LT 5 TV ARSI 2 A F A P LIEITER THAH &
Zzohb,

c EURREBICIET 7 — L AERI O SE A A RE L E
2D

64




[HIRR G« MRS T
EN AR
A 4 JR S
T

(JOGMEC)

BESLILNCBE L Tl R L — 8L LG S5 1 LR Ry DGM 23 #E LT 5,
HABAHIINR 0 BEIZ > T b,

CFEARTIEMICTF VICEETRAHY, FY Lvlto~r— AU E
7. T R EOFEINFA L —FEH N EEE L TV D, ERES
Mt d D,

CERE ORI SAE LTV KD TN D,
CERETRERANCEA L Tk, A=V UV OBIMERA LW TH A 9, B
FEITTEREHL 2 /B0 ALBE L T 5,
cAIRAEEFRRRE LTHEHA L TWDIKILASH 5,

MRS + La union
(H AN

s R 1 EAEDEERIREO T T, AT A FEF I LI,
Rk, BREEIC R WKL FEREICED O fFE LIz e v ) ZAEDOR
AN oie,

ke« [ENL TR
R

[BR5E 1220 ]

- FAKAERRER. 2 1 E LT\ D, ITBHEEAERKERT T 4T
THILL CTWA, EKITE~DOBKDOTZOIZEHAH L T\ 5,
JBIRILRK H TRz L, A5zt LT D, —HBIdAROIEE S L
THEHALTWD,

< B 2 RISERERE SRR E L. EE AW TERAENMER Lin S x
R LTS, Bl X, BREEBRRME T, NS RRERT =TT
AF w7 RS, YR AT R CIRRAHE LA LR ESE D
FHIZOWTERLTWD,

- FEFEEWAE A M CABEEE IR L TV D,

BREE Lo P KBS W U SR
(b=l 7750 ]

« Btk AT A NEEBIO AL —TORFFE KM L LFE D 5
Nk Lz & 2 Arim & 7ilkE 21537,

- HRFRIWFSE 2 T 2 121E, WhEEL A I TrER LRk h TR
FERTOEKRERTHAT 2N TH D,

gl FRA R

-2 [ESTH v~ a ARPICEAE A B,
(7)) 7T v b ZaxkE LRGSR 2 32506 L 7=,

65



KRR E DRk T- FESTH v~ b T ZARF A
FENE LT LIcERE

(1) BELBLESE (FARMEX £h) | fAigsld (FIMAR 1) | SEABIESE (RENASA £1) OHEAKD
AVER % S, BEAKMLBED SATHRE R IC Wtk 5,

HEAKBaI5 D WA DR+ AT A N T T M TE T DR

(7)) U~ LEITTONTL EFE I F—%2 %, I o2 —_— o EPREZITO &
LB, BHEHENOLEIEREWRE LT,

CCL =B {3 30 435N L., SEDAPAR 75 BE/KIEUE &L E& D, 4T 4 hIERE R
RE. T~ F ALV TR E R AT A FOREEMEICOW T 21T o 72, AR ES
fo JETRO ~ ) —FEFATRE b BRE 21T o7, B I —TIIE < OEERISEN R S, 8
DREMN-T-, SHICHHM AT o7 (NIKKEI SHINPO) (2 b Sn7-, &I —EfEHIc
Trhr— MNREEEm L, (%)

66



A0 B —r3— M XD SR

mzeonite realizo

conferencia sobre
tratamiento de aguas
- residuales

FERERG R A T2 S R

NIKKEI SHINPO (Z 48k

(=) EY o= a ARPCTHRICAR LI F—2 % LT,

IR E LA I F—LREBEICH T v Z— 83— "L AT & L b, HEE)
DR R ZWME Uiz, JICA 26 OBS OHES SEDAPAR 7> 5 BEKIEEYE L 1407, 4
FA FEIERBRELIT -T2, BINE 120 41208 (10g) OxAT A MEFIZ Y 7 LEd

L7,

I TR TRICEN Y v LT ARFUITT
EREE, JICA iR, FROAE—F D%l

BEBE X & I LT,

67

Gz I Lz, G- cksnTid, BAR
B EHADEBL AT 0T, T ORMM R,




EGREEEA RGBT 2HEEH D B LE=—0DFRT

-3 KFMEIZKT L, 24T A 7T 2 b OBE) LR E I DWW CoHTB iR Z 5
it

ENZH < a A RPE, RFEEOHEEOT-DICHEMBE 14 Z2ET D & &b, FEk
T 2~3 4 DWFEEIZ L HPKRSITE KO D5 21T-72, S HIZ, RFEHHBES
AR TEERIOE I F—%2E L7, ZNOOEEEZEL T, X471 F TIEOHR)
MDY K AT > 72,
HHBEENEE SN2 LI X0 MERIE, Bl 5L, A 2T T ZAFEIZOWTOHTH
BRI 501270 LIS 7o, BRI B 3R IS OB EIR 251G L. B D RFOFAEITK
LTHRATA P LEZOWTOMMAEIT T, WHMELGRZRITEMRE 2 F 08 LIRS
PRGN EIND Z 2R LT,

68



| e

ENZY o~ b a A RZOHMEEEIC L D KELHFEBE B L OFA I mT T
FE~ODXATFTA VT T NOFH R DOY® 2 S — % FEhi
i -

AP 2L S

(2) EXBHDERKTR

(2) —1 BEAEX B R ORREIZ W C O Wi

AT OB Y | REZHEICBW L, gilkic BT 5 x4+ A1 Mg bAINC X 15 KE(LD
WF e 2 A MBAMEE X AT A VT T b (AT A M EAIERER) OB L 5 b
RE NUGE - BRI R OFEFERERICESE | 1REHN - MM OTRET AN REIND, ]
ZEEEET, TOROIT, FEIM E L TEAT LA T A T ML O - BEAT
REZRR%EHE LTV 25,2016 4F 10 A O 11 HICBIMNZER & 4 D HKEE T o MTHOW T,
FXEl - BUEAAT /oo 7oy, YO HIE Y IZ, 9ff - B AR 77 N EERT 5 2 &
T&E7,

(2)-2 FA T4 FPLEOEEHKICHT 5EMEDOERILES

(24T A R 7T FOFRE - RELFTE LTiL, SEDAPAL, SNI L DOAREICHESE, X%
AFA S TIEOEEIKICKT 268D FEZIHEEB A~ T 2T A3 4 #E Gl - A
il « BERANT - e ESR K0 & 1 A AARE, EREB AR ICHE TEHE LRI AN TS5 44 H
fF9) &35 & LT, B TOHRKIRME & ORW, EBEOPKRORIIZ L0 A E
EhHoTob DD, BHIOHITH -7 4 DOPKIZEET 5 FREEITV, & BITITEH OB
DOHARDRBRZ T TE -, FTLETERO-L—TCREL 22> TOAEILER OIS
LHGREEZIT) 2N TET,

69



35

PEKFEHE e K O AR

FAT A N TIEOPEEPEKITH T D ANIED FEREFENIZ OV T

TS FTATFALA )L
f HMESE

XA FTA NTT N EHRE,
HERTEGEHEAK . RY = 27 LR UEGEHEK, Yetadik kN
NS DOREHEAKD 4 FEIZHOWTOHKLERZ I = 72577,

FARMEX #f k523K 53

[ENL Y v~ b 3 ARFEAPEKZ N,

FE TR CTRAETIHKTHY . RO K ESES
ERLONREENTWED, BEERIIEENLTEL T, APt
DG LIRDHEDIE, SS TH-oT=,

FIMAR f#f gl 2L

E N~ b 3 2 RFEA~HEKZ A
HETRTRAETIHKRTHD, B2 EL L TEEIFE
BHEDONREENTND,

RENASA #t 5L TfE H
ERAY STL i SE

PR AL BRI 5 2
GRANJA LOS BUARANGOS
o HEIKE

ENH v b a ARFPAPEKZRA, (HEKDBDED TR
FNFRERE I TIEGE)

W <R H 9 5 F & Xantatos . Ditiofosfatos .
Tioncarbamatos Z#LUEAKFE L CTW5, LU TOXRAFTA b7
7 v MRFBIZOWTO (IRFBREIERO & H7) Wiz i
FAHZETHELTWD,

FRKBC CHEARDORBR 2 3206 U=, HEKITTLBE ICRE L
TWA 7T, MO TE TV, B E ToOEKSF
TENIE L FEEFOE A TR LW A, AT A REER DY
NERM L2, BRFSICBOWTIELEFEH L TR0, 4
B L-BIce T o SR ERT S,

ZINSA f i faEE

NUEVO MUNDO TEXTILE #f:
=S

FRTFE 21T 2 2B, SR OERITATRERETH -
T2, RN H S A OVHRITIETE 201323 & TR 7 TRV B

FARZERTERhoT, BIZE > THEARDRMAZL LT
WA=, KON Z DT, (H L, XA T A F T T RT
DNWTITHRWELR DT85 % bkt s L Lo
77,

BIE I L TV 2 WL A HEK LB @8 Cd 5 D T,
REFEELTRATA N 70 bOBEBAEZRFTLIEVE
[_":‘—Jo

(ITP : ApEAE OHVER
%)

COTEXSUR 41  %uf 3 COTEXSUR #t T33IC CHEKLBLSEBR 21T > 7=, 1% HHEKZ[E
N U a ARFICEDIAA, E—h—H BREEETH 2
LElrot,

A FERATRE B ITP @ FKABRGER Y (2 ST AR IR 1% O BE K VBR % T~ 5 1%

MAEEBALIZWEEZ TS, 200~300 THORAF A
MEBAZHLEL TS,
5kg R AT A NEAIDIRTEZIT 72,

gl AR
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(2)-3 EEEEBIZOLTORE
T) TRYTFTATXALA VAL
(a) HEMERE ORI

201846 H 18 HIZT VYV T AT X AL A NALA~T T 0 N ORAEAT IR o T2, B 23X &
T HIT STz TAUL—TIIHIRIC K - TEROEE OREN L TH L0, KO -7
v 7 1 BTET D0 /IO NT v 7 THMZ 08 L GERT 570 L @K+ F
ATCheg - MR L. KBO T v 7 1 BCEfRTHI &L L7

N7 w7 TEHNIZEREND 2=y FEZEDPANR, 7+—27 V7 hTa=y f&—>D
TOBOREZITR T, LAVLIEERL, BlE Hefe. BIREHER &2 T80, —ARRETK
BcxoREL o7,

2018 4= 6 A 19, 20 HITRAEILFHESCHEKOMEF 21778 > 72, Im® X 2 7 ke > 2
» MPEIZ 4 BERE L, BEYEKEZKTR AT In® & 7 ~ 4 FRJE#E L7, $£7-.
In® 2 7 ORIKPR S TERE L, In® 22 7 DOHKRLEL T Z > b~k 2 ik ©
HEolcdE LT,

A DERF L=y b i ER

A4oDL=v N Pk oA
T4 —7 U7 FEIEHLFE

(b) HEAKDIRAE

TS FATRRALZANAOHEKIZEIC3 SO TENSHEHENTEY . Fh b 0dkn

BEDOHEK S 7RG SND DT, ZOHKE (DIRAHEKE Lz, £72. ThETho T

FBROPEKOLHE (1) #ATEEHEA, (i) R Y = 2T VR %EIK, Gv) etk e Lz,
(1) fERBEEHEAKIT. A B O/ R & 30 BEDKER(LT R U 7 A THET 5 TR TRAT

HHAKRTHY | MOCHE, oA E, MERROEDI T RbND, 2D, #®T

T UMD EIROPR PR FAE L, HAa~FEDE > - A% LT,
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(1i1) R Y = 2T VR BEE PR GRS RIS, JRMEIOR U =27 L RO MEHR R T
AT LHHAKRTH Y 58-T7 0 VO FEIROPIKBZPEH S, FHa~RkEADE > 7-tB% LT
Wiz, Gv) Beadikit, WERREIT R OYRG TR THRAET K THY . 60~
80°C CYLRIHE /. ML AKF 2 L, RetaOfifa, 60~80C T /R EEIT/R-> TV
Lo ZOTH, TAAVEOEROPEAPEEL, B LU UEE LTV,

BUEITHEAK 2 PRS2 O H T, A% FRILE OZEL, BEMEZIT2R 022 & &
PoKOBELE TIF 5 E2HFLLTEY, BEE LU TEMBIICABED & EL K OB A AT
DYIRNEZFE L U CTHIMNER Z MG L T\,

(c) BEAALEE Dt 5

() RAHEK

B DT — 2 2L TIORT, T~V F AT F 2L A ALOHEAKIZTKEELT Y 7 L& ff
AWTWD 720 p A<, i b BERMHEORG L 7e o 7=, FFAIOFRIEE & Pk
IKORPHE 2 &+ 2% 2 & T, ZE LT pH 2RI Z L3 T, APRATIT pH 2358
TNH VW STeDlzxt U, LB 1L pH 2P & 7o 70, ALERK D pH [T ERERE D> & HERR
THIENTE, HIZHRTLEEL T\,

K DEITIFIEBA TH 0 WEN TR - TV, HKIic ekl sk & b 5 ka7

ENRED & WBKIZHROREN K> TV LR bR,

#36: T~ F AT AL A NALTOBET — % (RAHEK)

H ¢ 2018 4E 6 H 21 H
SR BR G 9:00
AVBRHE T 16:00
ALBR IR 4 WREFEIRREE  (FREESCRLA O 72 b h kT 2 & )
ALER & om’
20% A i e FH 1L (0. 5L/m®)
AT A NRINE 200mg/L
JFK I 0.9 w’/h
BEAKT — X

ALFRL ] JLBRF
= H~JR D VR
KR 31.3 °C 25.3 C
pH 11.3 7.4
iaJiy 169 NTU 142 NTU
BRAREE 0.47 % 0.28 %
H B 2018 /£ 6 H 22 H
SLEE R 5 9:00
ALERIE T 14:30
ALERRE 3 RERIFREE GRFESORLAA O 7= &0 W TR R & & T e)
ALER 2 m
20 % A i e FH i 1L (0.5L/m®)
I2ATA MRINE 200mg /L
SR & 0. 9m*/h




Pek7—%#

KLBRR( ALERT%
3 P S ENvaY 2] %
K 28.8 °C 28 °C
pH 11.8 7.4
v 359 NTU 21 NTU
TS H 0.33 % 0.38 %

ALER R DIREPEAK DR+

SVER R OIR A HEK DRET-

FR LB DR

(i1) MR EEHEK

AR AL SV COBBIOT — ¥ & LU FIORT, 2O TR TR KBS LY
T LBV TN ST, pll BIEFISE Ao Tz, FRIFEI O EANGRE & Pk o MLELEE % 7
B4 52 LT, LERIT pH AL Ar o7, ABKD pH ITEEREOMEER T2 2 L8 T
& BISHRITRE LT, A @B Th ) | W b RIBICE F 5 2 L AT
7o
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K3 TV T AT HRRAIANATORBT — & AR

H IKf 201846 H 25 H

SLEEBR b 11:00

SLERRE T 14:30

AILF R 3. 5 [HERE

UG Im®

20% A i e FH & 7L (7L/w®)

AT A NERINE 200mg/L

K 0. 4m*/h
HEAKT — X

JLER R ALEE %

=) HEEDEE b |
KR 21.7 C 22.6 C
pH 12.9 7.9
B 232 NTU 19 NTU
ERARE 0.43 % 0.35 %

JLER R DR R DEEHEK

BLERE DR AR BEIEHEK

(1i1) AV = AT LR EEEHEK

AR Y T AT VARG ALER IR 2 BB 07— 4 LU FIORT, ZOLRTHAKRL
F R U T AEEANTNS 0, pll BEA o7z, PEIFI ORI & HEk o LLELEE E % 74
Wt B T, LB pH AV S Ao T, AUBKO pl LR DT S = L 28T
&L HICIATEE LT, RO GITEN TH Y | BE S KIFICIE T 5 2 LT

77
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£38: TS FTATFAXANAAETOBE T — % (R = 27 L ARTEEHEK)

H i 2018 426 H 26 H
SLEEBR b 11:35
AVBRIE T 14:00
ALE B R 1 R§fH
AL 0. 8m®
20% A i e FH & 1.2L (1.5L/m®)
2ATFTA NEINE 200mg/L
JEAK i & 0. 8m’/h
HEAKT — X

ALBR R ALERT%
=) B~ O E 7
IR 34 C 21.3 C
pH 11.7 7.8
B 123 NTU 37 NTU
ERIRE 0.18 % 0.39 %

JLBRRT O AR U = A7 Lk B ik

SLEREE DR YU = 2T AR PEF K

(iv) Geta K

Yt HEK LB Z DWW T OBB DT — & & LU FIZRT,
pH 23/, HAMLEE S LB TH D | ALBRL LT pH 3P & 7o 72, ALK D pH 13 #R1E
BNOERTHZENTE, FIZHRMTLEL TV,
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FRRTOPEAKITIRNA L o DA% LT Y | WEUKITENER H 2 b DD LW AN
STV e, WEHKIRIIETT 52 ENTET,

#39: TV F AT F AL A NALTOBET — & (YetadkK)

H I 2018 4F 6 H 25 H

SLEEBR I 14:20

JLERHE T 16:00

ALBE R 1.5h

JLER B 0. 85m®

20 % A i e FH & 2.5L (0. 34L/m®)

FATFTA NIRINE 200mg/L

JEK I 0. 8m*/h
PekT—%

JLBRR ALER %

@ R ) FEH (RREAH D)
KR 23.1 C 22.8 C
pH 12.1 8.0
)iy 225 NTU 28 NTU
ARG 0.31 % 0.37 %

ALER R D

Jeta ok

A% OBk
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A)  FARMEX #
(a) B R TE D IR DL

2018 4£ 6 f 28 HICEAN. YV v~ /b a A RFAPKUFLT T v h 2 f&iE LT,
TS T AT X AL A NALEFRIERIZ, EMER fHICEFEL. N T v 7 TLGE CEREIT/R -
Tro FRNOEMRRIE MR L T2, R ERN TE -,
RPN OBREGGET-OEM T VEIC DWW TR, FRICHEEZ T2 > TW iz, RSO E ST
DHELR L Cdh o7z, FAERE RO T OISO T8 . FR EAE P IIESE A TEE OFHOME
R, RENIZIZ 7 +—27 U 7 R0z, EMER #2327 L—r 2 &L, 7 L—»
I CRFRICHRE LTI > T,

7w 7 THEHNICZENEND 2=y FEERAN, 71— Ta=y h&2—D7F Dif
ORBEETIR STz, LUV, BlEHpE, IR E 217, —ARE TR T
HAIRRE L 7o 72,

(b) HEZAK DR

FARMEX #hixF iz hAl 2 55E L CWhW D THENH Y, BETRER THARNEAEL TS, HE
KITITF GOV KR LS E I ERLONREEN TV DEN, BIEFIRIIEFHEOT-D, 7
7R AEIRE D Z EIXTERD o T, BEITHKOWUEIIIT-> TR O T, BE#EH L LT
L TED, JKMEEOREEMEICOWTREF LW eE D Z L7272, 20186 A 7H 11 H
[V 24T 72 5 7=, BEAKIZ FARMEX HE B ENI Y~ L a ARFE~N T 712 CH 7 Tl
L. Il LB &7/ o7,

() HEAALEE Dt 5L

FARMEX #H42HEDHEKIZ DWW T OB DT — & % LI TR,

pH BWHMETH O | WENE -7, LEFIOHKITIROAREZ LT, LBKS AR
DS TWNDHOD, WELEKIBIZFNTHZ ENTE,

# 40 : FARMEX fEDOBEK BB 7 — & ([ENLY >~ b 2 AR5 TS i)

H B 2018 4£6 H 11 H

JLPRBR A

JLBRAE T

ALERE 1.5h

ALER In®

20% A i Fe A FH & 0L

AT A MR 1000mg/L

JFUK Im*/h
BEAKT — X

ALFRL ] ALEE %

&) o T-3LA BHEROH HIL AR
KR 23.1 C 22.8 C
pH 7.0 7.0

) i 1592 NTU 184 NTU
RSB 0.13 % 0.11 %
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i TR

JLER O S B TE T K

7) FIMAR £t
(a) FEB X E ORI
ENLY o~ a ARPFICHEKR E R BIAR, FEiEE1To 72,

(b) BEAK DR

FIMAR #E1Z 7 7 A F v 7 Off#eZ I L L CWAE4ETH Y | F 8 138E TH 5, FIMAR
FORGETEITREFHOT D, FFMRR AR ZMD Z LT TE R T,

T TIAT RS T RO T — 22k D &, BEERIIEENTEL T, WHOXIR LD G
DX, SSThoT-,

FARMEX #1 & FIERIZ, ESLH o~/ a A RPICHE LT gEKLEL T Z o N TRELZ 1T 72 -
720 HEAIZ FIMAR #E2 B ESIY = L T ARFESN N T 72 TCTH 7 TEfR L, on® LEE %
1T o77,

(c) HEZKALER Dk e

FIRMAR 442 OHEKIZ DN T O DT — & % DL FITRT,

pH DHEEETH D . WENRCLE D -T2, LEATOPKITIRVERAZ LTV,
AKITBIIZ /20 | BEZ KIBIC TS Z N TE T, HKRER] (AT A F) O E L
T, /97T VHERGHEEEDHEKE FMEICT 5 2 N TE, B2/ < T pH 23
PEIZT A Z &N TE,

% 41 : FIMAR fEOPEK B R @ 7 — % (ENLY >~ b 3 AR5 T 5 i)
H i 201846 7 A 13 H
ALERBR A
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ALBRRE T

AULER P R 1. 5h

ALPE o2m’

20% A B FH & 0L

FATFA MRINE 3000mg/L

JEUK e B Im*/h
BEAKT — X

JLBRRI ALER %

& B 7
K. 23.1 C 22.8 C
pH 5.4 7.1
)iy 463 NTU 101 NTU
BRAGEE 0.11 % 0.11 %

it FRAVERK

JLEERT O #REHEK

AR OFREHEK

) RENASA ft
(a) BB X E ORI
EN Y < a A RFEFRBRFEICHEKREEBIAR, EiFEiTo72,

(b) FEAK D4R

RENASA #Hi3fb2pdk b 2 flE L T\ A S4ETh 0 | SLILBIED THIZ &R ORI 5 3
FlZ& FIZHRFE LT D, ZINSA #h D BUE FIRIIHEE FIEO -0, SEIR AR E M D Z L ik
T&EhoTl-,

K DRAEBRN D200, PRI T T > b TEIEEITR D DI+ I B DO Pk & feft
THLENHIETH -7, D=8, RBREN CUERR AT/ o7,
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(c) PEARALEL Dk A

RENASA #H-#EHEDHEAKIZ DWW T OB DT — & 2 LL FIZ5R1,

BEEITIEF IR . IBIEEH ThH -7 LU pH IR T A B UPETH Y | R
gLpol, TRFIORMET I/ RETHY , T~ T AT X% 24 A 4D FER 5§ &
FSDOIRMETH-T=Z D, KT T FTH ISR A EE T 5 & |

Wr 7=,

% 42: RENASA /LD HEKMEE T — % (ENLH >~ L 3 A KSR T H i)

H 2018 = 7 HARBR=ENIZ THE
ALERH A AERENIC T HE

ALERHE T AERENIC T HE

ALBE R ABRENIC CENE

YUBL=o 1L

20% Fi Wi Eeff FH & ImL (1L/m®)

FATA MR 400mg/L

JFOK P ABRE NI T HE
HEAKT — X

ALER ] ALER 1%

1, EIESEL EIESTL
K 22.0°C 22.0°C
pH 11.7 7.80
)iy 2 2
ERUGE 0.11 % 0.11%

A HIERK

M
A

AR O PEK
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JLERRE DPEK

2)-4 EREBICHITHHE
e U 72 E70 % MIEE M O Z N ENORRRIZLL T D@D Th 5,

7% 43 ¢ T IR E L OV O R F

o R DG N K O DR E
TS FTATHRA T IF—IEES I LA T A FTIECHOVTOE IS —
2 A VRN BELT-. XA FTA NTT 0 FORFRORFT T A M X D

DHROTHHEEA L, FfLE 0 BRI, $EA A )
MABMR, AT F 2 BIZOWTEBIOERICkHR Lz 2 &1
KO RATFA FTIEIZOWTOEMENEE 7, F/2, Textil el
Amazonas. S.A N OFHAHAT L2 E TCOEBERY A 7L AT
LORSR - MR EE oM, To%, BIMEFHEEH L. x4
FA MERROEAET O 2O EER, RAERLNEZ 8 ARE TILHE
T ETHD,

La Union HASA
E5d

BREEHE - RIGEO—BR T, F9¢ 1 FEDLFIERIZEDOH T,
I AT A NERNEFEN Uiz, HEKRERIZ DWW T O EENE 2 S 50
iRt Uiz, FARESORHES O OEER D | R TIESRELRE
DOFEZEICEHAZREF L TR, XX A 7O T A NOEANZE R
ZEINTW5,

ES RV AN =074
KFN

ENLY = A ZRFOHIE S O AT I O® < ) —
AT ol ENLY U~ b a ZARGENEE U 72 RS S B R EL )
LBEETEZIRVAANTITSD 2 &Ik EiffgiE s Thnz,
BT, B ORISR RIZ DN T, FEHF L & HITHEMEED,
BB K O EmTICE I —21T o7
ZOZEICEVFHMBEDHR R LT IR EINBIRM T, A
ARG RRITEMRE 2 ol & LTCHERFE BRI S D 2 & 2 fk
i L7z, 8 HLIRED B EM Skype iz BAME L. AMF7Z > b &H]
IEH Lo G LT D, FEONE L L TIMER] D KRH
BEND TRKOWAE - a I NVT 4 T EBEZRETXFEL, 77
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v NEREE AT e v a ARFREE L, FDOT —H E LIl
L7z ka2 N Ol HiEDa Lz NER (T MR
At BAE) AR AT A MUTCHET 5 7 EIFEITHFEREMRTAD
Yl 2B L TW5, %7 H 20 AffOERFELWE TR b L
TW5

DRSS IS A0
SNI & B2

U= LT SNL & dfY 2 —% %, hvrZ—r8— k)
OEFFRHZIT O & & bl FHHEE MO IR R 2 HE L7, CCL &
B3 30 423500 L, SEDAPAR 7> 5 BE/KFEYE & & DfiH, x4
A NIEFFRERRH, TV F ALY EEE R & R AT A R OTRE
PEIZOWTHIHEI T 72, BT —TlEE< OERISEN R S,
ENRE Ipole, EHIZEHAT + 7 (NIKKEL SHINPO) (2% #8i#lk
SN A% IF—0FETITY <R LAaN%F L5 TIzE G
1TER%EL 15, 000 &) ~OHB#ENRE LIz, Zhbilk>T, U~vD&H
BTN —2EIZBW TR AT A N TIEICOW T ORI T
noZ kol

BB O
e

ENZH o~ 3 A RZPICTRICAB L=® 2 —I12i% 120 472
ERSMLT,

V< LE0® I F— LRI D & —s3— NI D ERE 21T
DL biT, FEFENDIEE-RZRE LI, 612, *FFTA b
T NRFESEE LT, T — MERD S ITUL— 2 iE
FLWHEKLEL D k%2 PSSR TE 2 bbb, &6
W2, BEX S —ZBUTCEEOE R ARBHDOENNY ZEDHZ &R
T&E7,

U~ ETFAKEAH
(SEDAPAL) 2 &
B ENAHIEE & A
T4 MEOIEH
PER LS ED
KRR O
T DIRRERE

TAEIZHEH L T D REDIZ E A ERA R ORI Z T 5572
< CGRALER) . VMA (BTHRE) 28 L T\ 5, SEIOEEROEHED
TAKROEFERN O IR EE L DD, FHIT I AX A NVEOREID
B LTI O R NISH 50, KEAZHH L TR BEOMRE
L7goTWD,

+ U~ b F/KIEZAHE (SEDAPAL) O iRl

135 2—5(PARAMETROS) Eifi:mg/L

309

(RANGO) BOD(DBO5) BOD(DQO) BROAGS) [ HAAG)
magevMalE:s00] SR % |massvmamiioo] SR % |mmssevwamso] S1£% |mmssvmaiEio] E£%
5>%91(Rango 1)|  501~550 6% 1,001~1100 9% 501~550 5% 101~150 5%

F>%2(Rango 2)|  551~600 19% 1100,1~1200 26% 551~600 15% 151~200 15%
F>93(Rango 3)| 601~1,000 25% 1200,1~2500 35% 601~1000 20% 201~450 20%
F>94(Rango 4)| 1,001~10,000 | 250% 2500,1~10" 350% | 1001~10,000 | 200% 451~1,000 200%
5>95(Rango 5)| 10,0001 E 500% 10,0004 E 700% 10,00044.£ 400% 1,000L0E 400%

FRAEASSE 1 FIMAR. S. #E (L@ K YT % A & A LA 2E)
yasi ey

- 50m3/H (1,500m3/H)

+ VMA (annex 1) ORI

i BOD 2,946mg/L. — 350%

ii AyG 1, 755mg/L  —  400%

- SV A B (S/ Y V)

TkB4 1,000X1.844 — 1,884

500X 1.978 — 989
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aF 2,873
4% 350%+400% — 750%
Sl A%E 2,873X750% — 21,548 S/ (K9 711, 000 )

" FEH 258,576 S/ (K9 8,533,000 )
A=y aR b T MEESEKE 3,000 5
cTr=vrZax bt R 20 T/ H (240 J5H /4E)

R T =r T aR N EEE LSS, SEFH TRIMRE E L
A TEDHOTERENDERE,

HHUH

il

MrFFAE 5 2 GRANJA LOS BUARANGOS #: (FEIKZE)
SRS
*+40m3/H (1,200m3/H)
« VMA (annex 1) OBiER M
i BOD 23,000mg/L — 500%
ii COD 18,000mg/L — 700%
< BB SHNAFE S/ V)
TkBIE 1,000X1.844 — 1,884
200X1.978 — 396
&Rt 2,280
14:% 500%+700% — 1,200%
4 ZHWNHKE  2,280X1,200% — 27,360 S/ (K 903,000 )
" FRE 328,320 S/ (9 10, 835, 000 )
A=y aR b TTr MEREAR 500 5H
cTrv=v7ax s B 30 5/ A (360 J5H/4E)
R o= T aR N EBELESA,. 1ERE TRIERE
A TEX DT FEHENRE N,

i

putlly

H

putlll

FREEAE R 3 Textil el Amazonas. S.AfH(TF A HZ A LZE)
WLBR G
- 800m3/H (24,000m3/H)
* VMA (annex 1) OB IR I
ipH 10.03 — annex2 O
i AyG 136mg/L — 5%
s em YA 7 v LKEFFIH
- 7F AR FOKOBFIMT T o MEE A
€839, 700 (¥ 1 {8 664 1) LA FIZ AAHE Bl & IRfT,

c X AFA FNTLIBC L DR A 7 VT T MR &%
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$755,000(£8,305 H) — T7I7LADA—HA—LVKI20%D
IRXARMNETLTEY, £2, BA\OBFHBKEEZSNT 570>
FNFX—OHFHAGRIRFIIT 2 Dk E o> TR0 | iksEiS
SOMEREZR E1X i o TV D,

BITEIL, WIIEE E LC, BiiolEsx 25 H 3 2 F & aifzichfn
BB B « E=4 U 7 %47 O IR OE NI TG FE i
LTW5, LLFICE A2 & TIREEZ NG,

Textil el Amazonas S .A.

Tentativa de propuesta a la mejora en

el proceso de tratamiento de efluentes

*¢ NEONITE

| Trerera T8 ST Cee s T Toe FIReeT Qe erCa i O Ca1or E Shlenar s e w ol rererenis O rreecarbin calerficn.

it FRAERVER
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YT TARO SN REREOE ) — RO LR OTTEIEBICAT - 7ok 7 —IC

ONWTCET v — b EeE LT, UL TFTOZFOMEHHEREZET,
QL A DT 2 F—TILH RO - SN E LD,

Fad . T U — MEERARES

UvEIskUSNIESEEAITE I F— — R R CTTEEER T 2 —

. <

SHELL *HETELGhok SHELR: SHRTELD L

R LEEL-EES 0 84.6% e EmEL-EE : 85.7%
i e L7z & onl%& 13 4 11 14 e L7z & OFEIZ 35 30 {F

EpMEE

B - SRR R

U~ LKk OSNI 2EEmT® - —

i e L7z & oaIZ 13 44 11 44
EREE . —REELOITEREE T ' I —
e Lz & ol 35 30 14

#45:Q1 7o — ME&-1

* e L7z & DRI FE 7N
1 V<O EKMEFRIIH EVHANIN TR, BT A4 &S D
FRWF v A TH D, UV ~ilibA TOHIMNBEENLETH 5,
2 BHEATCFRESR AN D Z LN TEL, BN RTLBERFERPETH LN
77
3 Tt & T & 7o, ARIBRDEE & 70 0575 SLILALEREE K D RIREMEZ N D FN TE T,
4 PEARLBERIREIC B U CThE & 208 PR A 2 72,
5 FAFA K, JICA, HRE LEOWIEHINHERES LoroTo,
6 EBRNEN-o T,
7 FAFTA SR —TEARFEESSTENELbhoT, ~b—HlO#IRFIC
JGECTWD EES,
@ CERMhoT= L DREIED ELRNE
1 KRN A+oTHoT-
2 B9/ L TR KB O KB GO g 2 L TR L v o 72,
H R - FAERIER
246 : Q1 T 2 — MEI&-2
i e L7z & D& 72 BN

B LVOKIBEE T 20 2 LA TE 72, MFERBICEMT 2 THA I,
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2 KR & 7215 K N EZ P THEH SN TW D %, 2 ORI IZ R AICKNET
Hb,

3 FERERE R R S LTV,

4 FLWEINTH O . 7 ENFRE > T2, TEFKLBE O X 578 53 #
DHELATHD,

5 SFETUIRTERDSTEARPUBETEX L L0 D1EA9,

6 BRET R HEME O BRI TIETH 5,

7 EICEETH2HENTELHIMNZA S,
@ CERMhoT= L DRIED ELRNE

8 T I o e, MFERERNFEZIES LTV,

9 EHEREN EOREDRININEIN D DD FE L RENTW o7z,

10 SLER L 722 DGR DAL TH D,

11 {LEAIRER A3 D 720,

12 AR TN I S FRAED 72, T LB CHRIT— BN 2o T,

il FRA R

QW FTurT L% b BRETIHHECIZSY, (REIZOZ2F TSV, )

—_

CE oL HIBIZEL o T2, RIS o Tz

2: HEVHIRICEL 2o T2, RIS o1
3:EBbLELNXRND
4: FHELANGIFE ST, BT T-
5: ETHHIRIZE T, KRITNL -T2
F47 Q2 T — MEIK

SEDAPAL 1T X 2 HriF kK ZEHEIC DUV T

U~ TN SNI SEREATE I | —REEROITERER M T ' ) —
T

ER(ii] % i %5
1 0 1 0

2 0 2 2

3 6 3 12
4 4 4 13
5 2 5

piiqEIKS 1 i EIRS

NEONITE (Z & 2 HEKALERE AT IZ DT
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U~PLEKLONSNI 2BMEEmT I | —fREEROITERRE T & ) —
ﬁ—_

FEAT G FEAh G

1 1 0

2 0 2 0

3 1 3 2

4 6 4 14

5 6 5 17

A EIRAS 0 Ji: ] 24 2

B SRR R

Q3 BIF—EZTT, BHBlFoTEITLIEVWZ ERFER LW EIEROD £ L2,
HIUT#EHZ T &,

U~ TEM SN £280ENAITE IS —

#48:Q3 7o — MEZ-1

ERNE
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UNIVERSIDAD NACIONAL MAYOR DE SAN MARCOS
(Universicau so! Par, DECANA OE AMERICA)

FACULTAD DE QUIMICA E INGENIERIA QUIMICA
ot 1 109 sy 138 1363 208, 178, 7357 ot 590 1510

. “Afodel Dislogo v ia Reconchacion Nacional”
“Decania dé I Igualda de Oportunidades pars mujaras y hombres™

CARTA DE COMPROMISO

Lima. 18 de abri del 2017

Sofior

FUMIHISA TERAYAMA
Gerente Ejacutiva Prosidants
NEONITE 5.4,

Presents. -

De nuestra mayor consideracion

Por medio de fa presente la Facultad de Quimica e Ingenieria Gulmica. s6 compromete con su
empresa a dares todas |as fsciloades del case £ara a demostiacin del funcionamiento de los
equipes en &l Tratamiento de Aguas Residuales de Origen Industriales, actvidad que se
desarroliara en los préximas meses del presente ano

Este compromiso inclupe a adecuacisn de las instslecianes y el drea donde 58 Instalara los
&Quipos. con e senvicio de segurdac y viglancis, ingreso y salidas del pereonal visitanss y
materal asi [ 2 ul y otras.

que su COMpaNia coneiders partinants.

atencion que. presenta doecumento, hago propicia la oportunidad
expresarle los sentimientos de mi mayor consideracion y estima personal & L

CERTIFICADO DE ENTREGA DE DONACION

El presente certifica que el equipo indicado en el Anexo I (en adelante “el Equipo”) utilizado en el
“Estudio de Verificacién del Tratamiento de Aguas Residuales de las Industrias de Lima y Callao”
financiado por la Agencia de Cooperacin Internacional del Japon (JICA) ha sido debidamente
entregado a la Facultad de Quimica ¢ Ingenieria Quimica de la Universidad Nacional Mayor de San

Marcos el dia jueves 19 de julio del afio 2018,

La Universidad Nacional Mayor de San Marcos se compromete a utilizar el Equipo con fines
académicos y de investigacion y para apoyar a empresas piblicas y privadas interesadas. Asimismo,
asegurard la efectiva y adecuada operacion, mantenimiento y mancjo del Equipo después de esta

entrega.

La Agencia de Cooperacion Internacional del Japon (JICA) se libera de todas sus responsabilidades
con respecto al Equipo a partir del momento de la entrega de los mismos

Anexo I: Lista de Equipos
Anexo 2: Diagrama de Planta de Tratamiento de Agua
Lima, 19 de Julio 2018

Sr. Kazuhiko Ueno St. Orestes Cachay Boza
epresentante Residente .
Oficina de JICA - Peri Rector
Universidad Nacional Mayor de

San Marcos

FRFFEIT OV T OKE

MY VA ARTE (FR FHEES)

nal Mayor de San Marcos
o América

Facultad de Quimica e Ingenie;
21 1296,

TR —
osces de o b Onoramidaes s mgores y b

ACTA DE INTENCION

20 g i el 2018

Por ol presenie dowumento la Facutad de QUITCS @ Ingsnena Ouimica de & Uniersdad
Nozional M3y do San Marcas representado por el sefior Decano el Or. Gacilo Julo Alorto
Gamido Schasler y la Empresa Neonke § A reprasentads ;or 54 pretsden

investigacien, desarslio y servicos  feeceros st BMBES IS, Colsboracan que se inkkd
duranie ol Gesamolo del Proyects “Estisdio de Verficacion del Tratamiento de Aguas
Residusles de las Indusirias de Lima y Caflac”

Ing. Fumishisa Te
Prosido

Empresa NEON|

4 adjonty 6l snexo 1 con los punios a cumpli por cade parts.

e[RRI 5 e RIFRBE CX
N LA ART (FIEEN)

A7 A b IREEES)

1)

HFE IR D I FRAEZA RFOBBG

MY LA ARTE (FEER)
A7 A b (IRFEH)

102




UNIVERSIDAD NACIONAL DE INGENIERIA

Facultad de Ingenieria Quimica y Textil
Decanato
“Ao del Didilogo y (@ Reconcifiacion Nacional®

CARTA DE COMPROMISO

Lima, 16 de julin el 2018

WEONTTE S
Prosente.
D rseatra mayer con wsdcracién.

Por medio de ln pressae In Facubtad de logenieria Quimica y Testl tiene In intencién.

de ellusmtes son la empresa NEONITE.

el sclicianria ba v plata pilito p

. NEONITE bt bos saflicriss purm poder hicer realidind 1 Empiecasnitacion de 1
? el ttenicns conducentes

"
Asenzamente. >

SN

e

s
.
A "%vg?rmmw

FLRMFIEIC BT A FRHAECK 2)
[# 57 T B} K UNTVERSTDAD NACTONAL DE
INGENIERIA U.N. T (% EZE4)

S [FEIAFFE B % 2 B R G iy O g

[E] 37 T B} )< UNTVERSIDAD NACTONAL DE
INGENTERTA U.N. T

(R, Hd=fth)
AT b (IREH - BIRE)

UNIVERSIDAD NACIONAL DEL CALLAO
FACULTAD DE INCENIERIA guismica

2 ®

Sefor:

FUMIHISA TERAYAMA
Gerente Ejecutiva Presidente
NEONITE S.A.

“40 BEL DIALCGO ¥ LA RECONCILIACION NACIONAL®

CARTA DE COMPROMISO

Presente.
De nuestra mayor consideradidn

Por medio de la presente, la Facultad de ingenieria Quimica y Textl tiene Ja intencion de
realizar investigaciones en conjunto sabre el analisis de los efluentes de las empresas
ubicadas princigalmente en La Regidn Callao v aplicar las Lécnicas de Lratamienta de
efluentes en forma conjunts con s empress NEONITE

Para lograr este objetivo, a Facultad de Ingenieria Quimica requeriria a implementacion

p g 1 estudio de los efluentes del sector delazonay
realizar las L] de las tecnologias a
disminuir las niveles de contaminacién vertidos alos cuerpas de agus.

Atentamente,

AV, JUANPABLO 8 K 394, BELLAVSTA - CALLAG
Tastons 443 128

—~
ITP|

rug e

«

CARTA DE INTENCION

Lima, 19 do Julio do 2018

FUMIHISA TERAYAMA
Gerente Ejecutiva Presidente
NEONITE S.A.

Presente.

De nuest-a mayor consideracidn:

Par media del presente ¢l Centro 66 Innovacisn Tecnolgica del Cuero, Calzado &
Industrias Conexas ~ CITECCAL Lima, manifiesta la intencion de realizar investigaciones en
conjunto o8 efluenies de las. sex
técricas de ratamienta de efiuentas con la empresa NEONITE

CITECCAL Lima, solicitaria la implementacidn de una planta pilsto para estudio de
afuentes, esperando contar con el apoyo de la empresa NEONITE para implementar dicha
planta piloto en nuestras. instalaciones y asi poder realizar investigacianes ticnicas que
permitan a nuestra insiituciin, seguic promoviendo el desarrolo industrial y la innovacikn

Ia cadena cuero, calzado e indush X

Atentamente.

.01

W i
Difbctor (o) dal CITECCAL Lima

CITE CCAL |:

““Decenio de la Igualdad de portunidades para mujeres y hombres™
Ao del Didlaga y la Reconciliacién Nacional*

HFEBFFRICEE T 2R HAFE (X 3)
EN.KFH v A4 (UNC Universidad
Nacional del Callao) (“FESEE4)

H[EIMFFEICBET 5 R AECK L)

[E S AT ER 5 HE RS CITE CCAL Lima (JBE

£4)
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1. BACKGROUND

The Metropolitan Lima area (with a population of around 8 million) has historically endured
water supply shortages during the dry season of the year, and water management is still a
significant problem. In addition, the population growth and the residential expansion in the
Metropolitan Lima area are expected to carry on, as a result of the ongoing migration from rural
areas; this leads to an urgent need to develop basic infrastructure, such as potable water supply
systems and sewerage systems. Wastewater treatment is considered a high priority problem, and

its current situation is as follows:

® Municipal wastewater: All 19 wastewater treatment plants that are being operated by
SEDAPAL use different treatment technologies for such water. The establishment of
new industrial urbanizations has brought about increased organic discharges into
SEDAPAL's sewerage collectors, thus adversely affecting them and reducing the
treatment capacity of the already existing wastewater treatment plants, as they are led
to operate at their maximum installed capacity. According to a preliminary study that
was carried out by the JICA Survey Team, relatively high levels of COD were found in
one of SEDAPAL's plants; this shows that the current treatment is oversaturated. There
are serious concerns about the negative impacts on SEDAPAL's sanitary infrastructure
caused by the industrial sector; in addition, the costs related to the construction of new
wastewater treatment plants are excessively high, so further control of the discharges to
the sewerage network is required. In order to achieve this, a series of simple and
profitable technologies and equipment need to be adopted, and training and coaching to

the staff in charge of the sanitary activities need to be provided.

® Small and medium enterprises do not carry out proper treatment to their wastewater. In
Peru, the national effluent discharge regulation became effective, as of September 2013,
but many of these enterprises find it difficult to adjust to the regulation because of the
high cost for the equipment and the suitable systems to be set up. This has led to a
concern for the environmental damage caused by their wastewater discharges, in addition
to the contingencies to their businesses, as a result of not obeying the national regulation,
that would lead to the impending sanctions that might be imposed by the environmental
authorities. Therefore, the adoption of the technologies and training as noted above is an

urgent issue for small and medium enterprises.



2. OUTLINE OF THE PILOT SURVEY FOR DISSEMINATING SME’S
TECHNOLOGIES

(1) Purpose
To develop a dissemination model for the NEONITE wastewater treatment method and
the NEONITE plant (specialized equipment for applying the NEONITE purification agent),
through the verification of the effectiveness and cost efficiency of the NEONITE agent in
treating wastewater by installing a pilot NEONITE plant and testing its treatment

capabilities and economic feasibility.

The Survey is expected to achieve 4 outputs as follows;

Verification

The effectiveness of the NEONITE method (wastewater treatment technology using the
NEONITE agent and NEONITE plant) in treating sewage and wastewater is verified.
Technical training is provided to SEDAPAL and member companies of The National
Society of Industries of Peru (SNI) regarding the installation, operation and maintenance,
and effectiveness of the NEONITE method.
Dissemination

The effectiveness of the NEONITE method is acknowledged by engineers of SNI
member companies and businesses in Lima.

The effectiveness of the NEONITE method is acknowledged by government

organizations and regulators and businesses in Lima and its surrounding areas.

(2) Activities
The JICA Survey Team installed a pilot NEONITE Plant at two project sites that were
chosen by Neonite through discussions with candidate model companies and organizations
as agreed upon with the counterpart (SEDAPAL) and local counterpart (SNI), and the
applicability of the NEONITE water treatment model was examined.

Verification:

i. The effectiveness of the NEONITE method in treating sewage and wastewater was

verified.
e The JICA Survey Team designed and built a NEONITE Pilot Plant

e The JICA Survey Team defined the quantities and types of NEONITE agents

necessary to conduct the Survey.



e The JICA Survey Team formulated the installation and action plan for the
NEONITE plant.

e The JICA Survey Team set up, tested, and operated the NEONITE pilot plant at two
project sites, first at a facility operated by a private company (Amazonas Textile
Co.), and second at National San Marcos University/Universidad Nacional Mayor
de San Marcos (UNMSM) as agreed upon with SEDAPAL and SNI that they would
cooperate in the Study to conduct the verification testing of the NEONITE method.
Various companies from the textile, chemicals, fishing net manufacturing, and
mining related chemical industries were selected as Model Companies including
Amazonas and UNMSM and waste water provided by these Model Companies was
used for the verification testing.

e The JICA Survey Team compared the water quality information obtained during the
operation periods against the data between the raw water and the water treated
under the NEONITE method to verify the NEONITE method's effectiveness.

e Based on the results, the JICA Survey Team discussed with SEDAPAL, SNI and
UNMSM the NEONITE method's effectiveness and applicability in reducing the

burden on existing treatment plants.

ii. Technical training was provided to UNMSM, SEDAPAL and SNI member companies
regarding the installation, operation and maintenance, and effectiveness of the

NEONITE method.
e The JICA Survey Team prepared the NEONITE pilot plant's operation and

maintenance manuals.

e The JICA Survey Team carried out training events and site demonstrations on
operation and maintenance.

e The JICA Survey Team organized seminars and demonstrations for UNMSM,
SEDAPAL, SNI and Model Company engineers and provided information about

the wastewater treatment technologies to train wastewater treatment engineers.

Dissemination:

i. The effectiveness of the NEONITE method was acknowledged by engineers of

SEDAPAL, UNMSM, SNI member companies and other businesses in Lima.
e The JICA Survey Team carried out training events and site demonstrations on

operation and maintenance for SEDAPAL, UNMSM, SNI member companies and

businesses in Lima.



e The JICA Survey Team organized seminars and demonstrations for SEDAPAL,
UNMSM, SNI member companies and businesses in Lima, and provided
information about wastewater treatment technologies to train wastewater treatment

engineers.

ii. The effectiveness of the NEONITE method was acknowledged by government

organizations and regulators and businesses in Lima and its surrounding areas.
e The JICA Study Team gathered and summarized the data on the NEONITE

Method's effectiveness that had been produced over the Survey.

e The JICA Survey Team carried out demonstrations about the NEONITE Method for
government organizations and regulators and SNI sector groups in Lima and its
surrounding areas.

e The JICA Survey Team carried out seminars on the effective use of mineral
resources by the NEONITE Method, and highlighted the importance of water

management to stakeholders in Lima and its surrounding areas.

(3) Information of Product/ Technology to be Provided
The product/technology proposed is the NEONITE method (a wastewater treatment
method). The NEONITE method's main characteristics include: the NEONITE agent (a
water purification agent) that has been mainly manufactured with natural minerals
(calcium, aluminum, silicon) and the NEONITE plant that has been developed to
optimize the NEONITE agent's technological effectiveness.

The NEONITE Agent: This is an environment- friendly multipurpose coagulant that

utilizes the absorption qualities of natural minerals for wastewater purification purposes.
It is also used for soil purification and hazardous material breakdown purposes. Its
efficiency has been particularly proven in removing radioactive material, as well as
toxins and heavy metals from contaminated waters. It is currently being used in Japan,
both by the central Government and local Governments.

The NEONITE Plant: This is a water treatment equipment with flexible

characteristics/ applications for effectiveness maximization purposes, as it allows using
different types of the NEONITE agent, depending on the characteristics and volumes of
the wastewater to be treated. The plant design may be adjusted with great accuracy to
various models, ranging from a simple model to a large-scale model, in such a way that it

can treat different levels of contamination.



For the purposes of the Survey, a pilot NEONITE plant was designed and assembled,

by taking into account the site conditions where the plant was expected to be installed, in

such a way that the NEONITE method's effectiveness and the technological knowledge
transfer to the counterparts (SEDAPAL, UNMSM, SNI, and the Model Companies) were

assured. The plant is capable of treating various types of wastewater, and a real time

water quality control monitoring system was implemented. The pilot plant was

transported from Japan to Perti and within the Peruvian territory, and was easily

assembled and set up at the two project sites.

Specifications of the pilot NEONITE plant
Size of single unit : W2,000mm X D2,550mm X H2,200mm

Four units as per below is combined to form the plant:
- Neutralization unit

- Filtration / monitoring unit

- Dewatering unit

- Agent injection / mixing unit

List of equipment and materials

Storage/

Installation

site

Number Delivery
1 Neonite plant unit 1 Mixing unit 1
2 Neonite plant unit 2 Filtering unit 1
) ) Dewatering
3 Neonite plant unit 3 . 1 March 7,
unit
2017
) ) Neutralization
4 Neonite plant unit 4 ) 1
unit
) 10 bags
5 Neonite agent MO-1R
(20kg/bag)

Storage at
EMER Co..””
Installation at
SNI Model
company and
UNMSM

source : JICA Survey Team

(4) Counterpart Organization
Japanese Side: NEONITE Co., Ltd.

Peruvian Side: SEDAPAL (and SNI, UNMSM as supporting local counterpart)




(5) Target Area and Beneficiaries

Target Area: Lima metropolitan area
Beneficiaries: SEDAPAL, SNI, UNMSM, and private sector businesses as well as the

general community affected by wastewater quality in the target area.

(6) Duration

October 2016 to October 2018

(7) Progress Schedule

Date Activity

October 2016 (© First Survey visit to Peru. Conducted market research through
interviews with counterpart organizations and private sector
businesses.

October 2016 ~ | (1) Design and fabrication of Neonite plant

January 2017

January 2017 Completion of Neonite plant. JICA inspection of equipment.

December (9 Preparation for export of equipment to Peru.

2016~ January
2017

Literary research on local legal and regulatory factors including

environmental impact assessment. Shipment of equipment and

September 2016 customs administration.
~ February 2017 ] ) )
* An employee of Neonite Co. assigned as an intern to SNI under a
JETRO internship scheme.
January ~March @ Equipment transported by sea from Japan to Peru. Arrived at
2017 Callao port on February 23™. Upon customs clearance, held in
storage at EMER Co. and operational testing was conducted.
April 2017~ @ Preparation for construction/installation of pilot plant. Adjusted
implementation plan and signed agreement with SNI regarding
February 2018 installation.

* Conducted negotiations with EMER regarding equipment storage.

Signed local hiring agreement. Literary research regarding legal




matters on waste water transportation and handling. Discussions on

plant installation sites and potential waste water providers.
* Preparatory discussions with local authorities regarding second
Survey visit.

* Preparation of pilot plant maintenance manuals

March 2018 @ Test operations of pilot plant and inspection of plant installation

site.
* Negotiations with EMER regarding storage fees, conditions and

quotations for installation work. Signing of contract.

April 2018 Second Survey visit to Peru. Decided pilot plant installation site
and final ownership transfer. Cooperation agreements with various
organizations including agreement to hold joint seminars with SNI
at UNMSM and Lima Chamber of Commerce to disseminate
proposed technology. Conducted test operations of pilot plant,
finalized construction plans and signed agreements with EMER and
local agent regarding storage and operations. Formulated plans for

Third Survey visit.

June 2018 @ -1 Third Survey visit to Peru. Installed pilot plant at Amazonas

Textile Co. and conducted pilot operations to treat waste water.
Discussion were held on costs to actually adopt the Neonite method.
Interviews with various corporations and government organizations

regarding future business development.

-2 Continued Third Survey visit.Moved and installed pilot plant at

June~July 2018 ] o _ ]
UNMSM. Conducted on-site training regarding plant operations.

Pilot operations to treat waste water provided by UNMSM,
FARMEX Co.(chemical manufacturer), FIMAR Co.(fishing net
manufacturer), RENASA Co.(chemical manufacturer)

+ Joint seminar with SNI held at Lima Chamber of Commerce.

SEDAPAL provided keynote speech and Neonite Co. presented

information on Survey results.




* Seminar also held at UNMSM open to the general public. Again,

SEDAPAL provided keynote speech and Neonite Co. presented

information on Survey results.

* Ownership transfer ceremony held at UNMSM.

July 2018 (10-3 Technology transfer to UNMSM staff regarding pilot plant

operations and maintenance.

* Data collection and analysis of Survey results

Source: JICA Survey Team

(8) Manning Schedule




(9) Implementation System

JICA

Counterpart
. Lima Water Supply
Consignment and Sewage Service

(SEDAPAL)
4 NEONITE Co. _
(Proposing Peru Inc'iu?trlal
C ) Association
ompany (SNI)

™ University of San
Carbon Free Consulting Co. ™ VIS
Marcos

Japan International Cooperation (UNMSM)

Systems (JICS)

Na
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3. ACHIEVEMENT OF THE SURVEY

D Outputs and Outcomes of the Survey

Under the initial implementation plan, it was planned to install the Neonite method pilot plant
at four Model Companies (from each of the following industries: textile, printing, food
processing, dyeing, with a possible fifth company from heavy industry) that will cooperate on
verifying the effectiveness of the Neonite method in treating industrial waste water, based on
agreements with SEDAPAL and SNI. Following adjustments to the implementation plan made
to reflect negotiations with local waste water providers and the actual condition of waste water
available, the pilot plant was installed at two project sites and waste water treatment was
conducted on the four targeted industries and other various waste water samples provided by
multiple local enterprises. Also, market surveys were conducted with heavy industry companies
and mining related companies. As a result, the effectiveness of the Neonite method in treating
industrial waste water was verified.

Based on the verification results, a joint seminar with SNI was held at the Lima Chamber of
Commerce (CCL). SEDAPAL provided the keynote speech and Neonite Co. presented the
verification survey results. Around 30 people from CCL member companies participated in
the seminar. SEDAPAL explained its waste water quality standards and penalty system, Neonite
Co. presented its pilot plant verification results, and Amazonas Textile Co. presented its views
on results achieved from their pilot operations and the future prospects for the Neonite method.
There were also speeches by the Chairman of the Japan/ Peru Association and the head of
JETRO Peru. Active discussions were seen during Q&A sessions and the seminar received
positive feedback. Local media (Nikkei Shinpo) also provided coverage of the seminar.

Another seminar was held at UNMSM which was open to the general public. As with the
seminar at CCL, SEDAPAL provided the keynote speech and Neonite Co. presented the
verification survey results. JICA made opening remarks, SEDAPAL explained its waste water
quality standards and penalty system and Neonite Co. presented its pilot plant verification
results. Around 120 participants received samples (10g each) of Neonite agent. Survey forms
were collected from seminar participants and the results were positive. 85% of participants were
satisfied overall with the seminar, and comments were received indicating the technology being
perceived as new and innovative, as well as high expectations towards the applicability and
utilization of the technology in Peru to solve waste water quality issues actually being faced by
participants.

Following these seminars, a donation ceremony for the equipment was held at UNMSM. The
Japanese ambassador, head of JICA Peru, and the dean of UNMSM made speeches followed by

the signing of ownership transfer documents and demonstrations of the equipment.
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Technology transfer regarding operations and maintenance of the pilot plant was conducted
for UNMSM staff. UNMSM assigned one specialist staff to promote the project and conducted
waste water treatment analysis by 2~3 research staff. Multiple seminars were held for the
benefit of UNMSM faculty and students. Through these activities, the effectiveness of the
Neonite method was promoted.

Through the assignment of the specialist staff by the university, sufficient technology transfer
regarding plant installation, operations and maintenance was achieved. The staff member
proactively absorbed the technology involved and explained the technology to university
students.

Through future promotion of the Neonite method in Peru, contribution towards solving the
issue of waste water quality improvement will be achieved. In particular, industrial waste water
from many small and medium size enterprises is currently being discharged to the sewerage
network without proper treatment. If the Neonite method is introduced and adopted by these
companies, the burden on existing sewerage treatment plants can be reduced and operations of
these treatment plants can be improved. Through these improvements, safer waste water will be
discharged to the river systems, and hence agricultural product safety, alleviation of health and
sanitation concerns, and protection of water resource environment can be achieved. Also,
through the lateral expansion of the Neonite method to other South American nations, the same
benefits from reduced burden on sewerage treatment plants and improved water environment
can be obtained by these nations as well. Furthermore, a new market for water quality related
business is expected to develop in Peru due to the enforcement of water quality standards, and
hence job creation for skilled employees in this new market will be achieved and further

technological advances in the water treatment field can be promoted.

2) Self-reliant and Continual Activities to be Conducted by Counterpart Organization
Upon completion of this Survey, UNMSM will conduct the operations and maintenance of
the Neonite pilot plant that has been donated for the purpose of contributing to improvement of
industrial wastewater. The local counterpart, SNI, will also provide cooperation in utilizing the

donated plant.

Explanations on the Neonite method and its applications were provided to SEDAPAL, SNI,
and UNMSM throughout the Survey. In particular, operations and maintenance expertise was
transferred to UNMSM during the Survey period. Technical assistance was provided to ensure
UNMSM could independently and self-reliantly conduct operations and maintenance, including
the provision of Spanish operations and maintenance manuals and thorough training on the use

of inspection diaries for periodic testing.
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The assumed life span of the pilot plant is 10 years. Running costs associated with operations

mainly arises from electricity usage and the purchase of Neonite agent.

Expected running cost of pilot plant

Cost item Expected cost Assumptions

Electricity JPY 68,722 / month Tri-phase 200V, 30kw x

maximum operating hours

Neonite agent JPY 18,000 / month At maximum pilot plant
treatment capacity of S00L/h,

sludge generation of 1ton /
month (500L/hx8hx30days=

120m’
Solid content of 10g / Liter of

waste water

Maintenance cost JPY 48,000 / month
Total JPY 134,722 / month

Source: JICA Survey Team

UNMSM assigned one specialist staff to the project and proactively absorbed the technology
transfer. Multiple seminars were also held for faculty and staff. At the conclusion of the Survey,
UNMSM were issued with an ownership transfer document and agreed to rigorously and
continuously utilize the plant donated by JICA. UNMSM and Neonite Co. held discussions on
the continuous utilization of the plant and UNMSM agreed to maintain a sufficient budget for
operations and maintenance and to purchase consumables from Neonite in order to promote the

project on an ongoing basis.
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4. FUTURE PROSPECTS

@) Impact and Effect on the Concerned Development Issues through Business
Development of the Product/ Technology in the Surveyed Country

Through business development of the Neonite method of waste water treatment becoming
utilized widely in Peru, it will become possible to reduce toxic elements included in waste
water. As a result, beneficiaries can secure safer water and with the technological dissemination
to the whole of Peru, the number of people in the nation with access to safe water will increase
as a whole. The introduction of the Neonite method will lead to reduced burden on sewerage
treatment plants in Peru and sewerage treatment management will be strengthened. The Neonite
method can be utilized so that the raw sewerage entering treatment plants will be of improved
quality so that these treatment plants can more effectively rely on biological purification by
organic decomposition from micro-organisms. The Neonite agent utilizes natural absorption
abilities of natural minerals and can be used for stabilization/neutralization/solidification of
hazardous heavy metals, as well as for treating waste water contaminated by organohalogen
compounds such as dioxin and PCB. Also, the Neonite plant is inexpensive and easy to
maintain, so it is relatively easy for local companies that currently do not have adequate water
treatment capabilities to adopt.

Through improvements in sewerage treatment facilities, properly treated safe waste water will
be discharged to the river systems, resulting in agricultural product safety, alleviation of health
and sanitation concerns, and protection of water resource environment. Through expanding the
market for the Neonite method to other South American nations, safer water environment can be
achieved not only in Peru but in other areas as well. Furthermore, the enforcement of water
quality standards is expected to lead to the expansion of a new market for water quality related
business, the development of a new industry that will create new jobs, and the dissemination of
advanced water treatment technologies throughout Peru.

The envisaged business model is to market and sell the Neonite plant and Neonite agent to
private sector companies in the Lima region as well as to mining related enterprises and public
sector companies that operate sewerage treatment plants. In the initial stage, distributor
agreements will be signed with a few local sales agents to conduct marketing and sales activities
for the first year or so. Depending on the outcome of the initial stage, preparations for
establishing a local subsidiary will be pursued.

For private companies, the Neonite method will provide a new option for how they treat
waste water, and if the method meets their budget and operational scale, it will allow them to
reduce costs and conduct effective waste water treatment. If the market for mining related

companies can be penetrated, the Neonite method can contribute to solving a significant
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development issue in Peru through providing a means to properly treat waste water from mining
activities. Communities currently affected by the lack of proper treatment of mining related
waste water resulting in heavy metals contaminating the local water system will benefit from
the dissemination of the Neonite method.

A joint research program is planned to be initiated with UNMSM. There is potential for the
Neonite method to further evolve through joint research efforts by Neonite Co. and the
university. It may be possible to develop new and improved coagulating agents that are made
from minerals other than zeolite. Japan is one of the leading producers of zeolite but Peru is a
world class producer of mineral ores and it has been confirmed that zeolite can be found in Peru.
The Neonite agent can be further improved through technical enhancements and improved
mixtures to meet local conditions to achieve effective production. This can lead to a new way of
utilizing local mineral resources and producing localized Neonite agents for maximum
effectiveness. It may be possible to acquire a patent from the joint research results, conduct
licensed sales based on the patent, and accelerate the dissemination of the method throughout
Peru.

An additional business model being considered is to provide waste water treatment and
management services on a consignment basis as a certified waste disposal enterprise. This will
allow business development not only as a manufacturer but also as a waste water treatment
service provider, which can lead to an increase in facilities conducting proper waste water
treatment and the promotion of the technology to the waste management sector.

Furthermore, participation in sewerage treatment concession projects will be pursued. It is
still unclear in which regions concession projects for sewerage treatment will be available for
public bidding, but if the Neonite method can be adopted at sewerage treatment plants, safer

water will be discharged to river systems, resulting in an improved water environment.

2) Lessons Learned and Recommendation through the Survey
i. Planning for repairs and maintenance of installed equipment

If the pilot plant malfunctions in the future, unless a minor repair is enough to resolve the
issue, it is expected that Neonite Co. may need to provide local assistance for repairs. Until such
time when repair and maintenance services can be established locally, it is necessary to consider
in advance the repair plans. In particular, travel from Japan to Peru is long and expensive, so

planning must be done to create sufficient leeway to deal with unexpected issues.

ii. Timing of travel to Peru
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Peru is renowned for its cultural and historical sites and hence attracts tourist from around the
world throughout the year. During the Survey, the team found it difficult to find lodging on
various occasions and were forced to change their itinerary. Flights to Peru were also difficult to

secure depending on the season. Therefore it is necessary to make travel plans well in advance.

iii. Time difference between Japan and Peru

There is a 14 hour time difference between Japan and Peru, resulting in business hours in the
two countries being completely opposite. Hence it causes much more scheduling issues
compared to conducting overseas operations in closer time zones. If future business
development gives rise to the need for close and timely coordination with Japan head office, this
time difference may create unexpected issues. It is necessary to plan for urgent communication

channels in advance.

iv. Administrative procedures

It is generally considered that administrative processes at Peruvian governmental
organizations take longer than Japan. This should be taken into account when planning local
operations and activities. Also, when exporting equipment to Peru, it is necessary to avoid
delays in customs procedures. It is recommended that shipping companies and agents that have
extensive experience and knowledge in local procedures are used in order to clear customs in a

timely manner.
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ATTACHMENT: OUTLINE OF THE SURVEY

Verification Survey with the Private Sector for Disseminating Japanese Technologies
for Purification of Waste Water in Lima

Development issues in Peru

result of the ongoing migration from rural areas; this

leads to an urgent need to develop basic infrastructure,

such as potable water supply systems and sewerage
systems. In particular, waste water treatment is
 high priority probk

»  Population growth is causing increased waste
water generation and the capacity of existing
sewerage treatment plants are being stretched
to the limit.

»  Many small and medium size enterprises are not
properly treating waste water. The adoption of
technologies and equipment and training of
experts to achieve adequate waste water
treatment Is necessary

Survey Activities

»  Verification Activities
The JICA Survey Team set up, tested, and operated the
NEONITE pilot plant at two project sites, first at a facility
d by a private (A Textile Co.),

and second at National San Marcos University (UNMSM)
as agreed upon with SEDAPAL and SNI. Various
companies including Amazonas and UNMSM were

d as Model Comp: and waste water provided
by these Model Companies was used for the verification
testing.
»  Dissemination Activities
The JICA Survey T ized seminars and on-site

in Lima, and provided

Population growth and residential expansion in the
Metropolitan Lima area is expected to carry on, as a |

tnforrmaﬁm about
to train wastewater treatment engineers.

demonstrations for SEDAPAL, UNMSM, SNI member

Technology and
Product of Neonite Co.
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Expected outcomes for Peru
ﬂﬁ
1. The effectiveness of the Neonite method as a waste water

treatment technology is confirmed
2. Technology transfer to SEDAPAL, SNI and its member
panies, and UNMSM is achieved regarding the
effectiveness of the Neonite method and the means to
pl operate and the product

Dissemination

1. The effectiveness of the Neonite method is acknowledged
by SEDAPAL, SNI and its member companies, UNMSM, and
other busi in the Lima regi

2. The effectiveness of the NEONITE method is
acknowledged by government organizations and
regulators and businesses in Lima and its surrounding
areas.

Expected outcomes for Neonite Co.

¥ The effectiveness of the Nennnememodasawastewaur\

t is
¥ Technology transfer to SEDAPAL, SNI and its member
P and UNMSM is ach d regarding the

effectiveness of the Neonite method and the means to
adopt, operate and maintain the product

¥ The effectiveness of the Neonite method is acknowledged
by SEDAPAL, SNI and its member companies, UNMSM,
aother and 1 inthe
Lima region

¥ Through the above, the business foundation for
disseminating the technology and developing a market for
the Neonite method in Peru is established /
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